L2 8 2.8 & & ¢

B RIS |

2.8 8 8.8 & 4

A 2E T4 ©® EBEESTEMNEZNESE

® IMERREER
ENEFHLMPATRZ R E R

© ZREECCFRICSPIAIE
B Rt & % E i
© RIS AT

© —HBNETHENER
© RIRERENER A

£ 2

HLEk T MV H kR4t

CHINA MA€CHINE PRESS



00000010000 O cle2idt

BE=2iC

MM BE  E%

@

1R A< T T G


E545
打字机文本

E545
打字机文本
找资源就找01，微信号：c1c2i3t

E545
打字机文本


00000010000 O cle2idt

KPR C/CHPENT. ANITERL BHERIE. B,
CHHRHEMEIRPE (STL). BB LA (ZF). HELE. BHEEEE.
HEMUEE, FRHBELE. TBY B, ABEH 4, AR E
B AFEA BB RATENRI .

EBAHER T ENEWHRENEZRT R LV BREERERS
& (W0 PAT. CSP %) M S, WrIfEh “BiR4M” FIHKHETTH
MEHSPBARKT. ZBERLY] C BT BRSGHERIZEHALN
WS, ERESTEMPEIENEBEEHRTES.

(YR#HT%E: jinacmp@163.com)

EBERSE (CIP) HiE

B AN, EEEY. —Ibat: HU T
HifRAE, 2016.7
ISBN 978-7-111-54009-0

1. OF-~ II. O @ . OFEFIHEN—
e V. OTP301.6

R E A P 1E CIP itz (2016) 26 129818 5

B DA AL Clbstlim i e 22 % WEBERTS 100037)
ERgEE: ¥ T F OB REEm TR
Bt ¥ 8 THEEE: & W srERet: XIteSE
Jb B R DR EN 454 PR 2 5] ENl

2016 47 HET 1R« 55 1L IKERR]
184mm X 260mm = 30.75 EJ5K « 782 T
ki : ISBN 978-7-111-54009-0
SEAfT: 65.00 7G

JUBAS, AT, B0, B BARERATE R

HL 1 AR 55 W 25 Jik 55

ARG Bl 010-88361066 Bl L & M: www.cmpbook.com

BRE M P 010-68326294 Bl L B f#: weibo.com/cmp1952
010-88379203 % 1 M: www.golden-book.com

HE FTRA AR A #E R HE MRS M: www.cmpedu.com


E545
打字机文本

E545
打字机文本
找资源就找01，微信号：c1c2i3t


][

Al

BYIITESXARRAEH CNIL 2 5. HRBIE, FREREAEIILRKFEREZTH
B2 R 1858, ERZEMNINS 5P HRN, Bk XEn T —KEH, B
WEMR % . Wridt, BTG, FRESE H QBRI A, TREBA TE SRR
R TR N R PAT ik, BRI —JF44 H 24T 548 PAT A8 H RS —
i, EREEETRTRE R, BRASIEARRES N RAZHRR, kBN
A RBAEER. ZEIYNOEZEANTDEEARE T X, Z4mET R
Kk, BRI THEES —AEH TEUYR S PAT FIEEDEE, LS Z 6 2122 3
B AT AR 2% AT O 2 R o5 K F R ONLATE BT DA TR At 2 A (0 R 2
o [ REE A o .

VOB AL MR R FHURICE MR E T+ 24, RMAH. ERESH
FANE YRS, WA V2 AR IN 0 P9 2R BOR T Bohndt 25, (RIS X AE 3] T 14 i (A1 3%
THZHE. Dits APCEEE T RErHER S i, AMUAT LE SRR PAT #)
LS, AR e, (it CCF ) CSP %) siE R M BuE g5 Rl B
[ ST BERR R # R, ER{UUREI SRS EE BEAAREHERHZ AR, H
THPRELNEHKRET B O EEOEMR, RERAEBLEN (FIEEIRD.

ABAEIL—A C S TEMAES RN EHBAARBRES, REAEL2ERET C
ESIINTTVER, g ALEECAS CESTAMEL, JEEEN CESMIHETEA
TS CHEE R A, XPEREE S ERS REIRTFMARNE. 53 ~5 FRAITHS, Hhn
YT SR AR B L, e T M D) B R E e A S AR, IR
SEA ) BAERE DARIBRE ). B 6 AW T CHHARERIRE (STL) ({15 A A0 algorithm
SRR H S, LI B T BAEIRA . 8 7 ~ 12 ERHAMMSY, HPNHET
FRG BIELEN . BEVEU KB I EER L, DA BRI IR SN ER
HEANMES . 813 EAR T S FEBRAENEIAR, USSR .

WAL, P YR, R R R BN A R A AT RN . B A

BJa, TamakKFEEmR, RESARHTT
T, OB KiEERHEREW!
AP HERTEE

o WIFAERR EHIER

o PAT %, %%

e CCF i CSPAIF (EiHARE )



o SKIPRBARHISERE S

o HTHIRBIEL T

o SRR
i

ARSI, @ T VRS AL TR, fITREE. BB, ESCERAMH,

MR B IR, WA T RS RERE L, TR OB,

C SMABRERAREE: B BV, b K 0A. X6, EBCE. Rk, 1
W, JORA, MIHE. BN B KA. XUBL. RBCH. TS, . BRI,
S, B A, WOR. FH. M¥E. FAK. KE. BUNR. RE. EE4,
SO XK. ERER,

B PAT BOTT K2EBREREIT. 465" Codeup RONTITAEUESBESIDRAEIT, fitf It
DIEIS TRIT PAT Fl Codeup HIR AL, (ETRAENS HAFH 8 FA_L I RORE F A BUBIANZ%
SI.

B BRATR RS, IR T BROESHR, FRABIATRT 5
B, LEABER SR, EHREMINABREET %0, ERIRBET, R4t
HE BRI RS S, TEM— SRR

A BE B A R — SR SR LR A, AT AT BRIy
A, MIRT A BT L

BB AT T oL AL ) A ZER ISR B T, BRIBR 52 T
ABINGS, FHEEL N R R

" Z D




— i

=

1.1
12
13
1.4
1.5

28
2.1

22

23

24

2.5

AT R ZR D e erveeme e 1
P e e (T ——— 1
HIAAT 3 B 2 TRV E S G 1B - ceve e e e 1
FEURITP] TR #o-sressumssonsonsvacsnsssssssinsns dase vk ses sesssyoss s ts Ao s s s s e 2
T DL BRI 5 B vovveenenr et 3
BT TG I BB 1vvsssensvsosenssincassnsarssnssnsssssesbonsssssmassasnsssnsssastssnsassssssarsssssenssssanssissensssnss 4
C/CAHHIT TN T vememeenmememseme e e s 5
Y6 i R T U RU PR |
D11 BB TE N coevmrmerrrmme e 7
21,2 A R T o 7
2.1.3  GERSHIZEIEEIR v 11
2.1.4 FFSH B const H B e 12
2. 1.5 B L e 14
7 e 17
951 RIS e o e T TR T 17
222 f#H scanf 1 printf B ONSBRTHE oeveemeemmemme e 18
223 fHH getchar Al putchar B NS H S -omvemneemesms s e 23
D2 A e 24
2.2.5  typedef s e errsriatsa s s 24
2.2.6 ] math BRE e 25
FRFELE R < vvevvereee e 28
23,1 A T eeereeme e e 28
232 A TE RIS - ooooeerreee e e 31
2.3.3  SWIECH TE ] wreereemrneeeeem sttt D
TGN GG ] +vveev e 34
2.4.1  While TEAJ seveererererrernnsrnnnte st 34
242 do--- While TEA]-reereerrmnrmrneirisiisisin s 35
24,3 fOr T teeersrsersreerne st 36
2.4.4 break F CONTINUE T M) wrerrrrrremerrnremrine ettt s e 38
L PR 39
D51 —UERTZH oo 39
2.5.2 BHIHERR -oeeerremr e 41
.53 THEBILH e 43
254 memset—X B P — N TCEBAH R IR - ooeererrermmrmmermrsesmsinns 46



T Wk AR

255 ?%ﬁ%{gﬂ ............................................................................................................ 47
256 string.h %3‘(,{4: ................................................................................................... 50
2.5.7 sscanf 5 )0y 61113 ST R R R R R TR R R R 353

.6 BRI evreeerme e s 55
2.6.1 @ﬁ%%)‘( ........................................................................................................ 55
2.6.2 Elﬁ main IZI%[ ................................................................................................... 58
2.6.3 U\ﬁgﬂ,ﬂ;j}%ﬁgﬁ ......................................................................................... 58
264 E]ﬁﬂ‘]ﬁ%ﬁ]ﬂ% ................................................................................................. 59
2.6.5 ZI%IE‘JJ%EIEFH ................................................................................................. 60

9.7 *E»/ﬁ- ............................................................................................................................... 61
270 AT ATRFEEL e 61
279 ?E-ﬁ@g% ............................................................................................................ 62
2.73 ?E"ﬁ’—l?ﬁlgﬂ ........................................................................................................ 63
2.7.4 ﬁﬂzj}:ﬁlﬁqﬁgﬁgﬁ BRBIBEL -veeoremee e 65
275 glﬁﬁ .................................................................................................................... 68

2.8 LM (struct) E&J{Eﬂg ............................................................................................... 70
2.8.1  GEHARIFIRE XL voveververeessnsessssnts it 70
2.8.2 VT BRI B TT R vvereverrrneemssssnnssnt s s s 71
2.8.3 ggmﬂ;m%ﬂﬁﬁw ................................................................................................. 710,

29 %f‘?ﬁ ............................................................................................................................... 74
291 c¢in _l:_j cout ..................... 74
292 ’@ﬁﬁmttg& .................................................................................................... 75
293 E;}g}ﬁ ................................................................................................................ 78
2.10 Eﬁ‘ﬁﬂﬁ ............................................................................................ S 30
2,101 BRI coveerrerersree R0

0 2.10.2 gﬁ@ﬂﬁt .......................................................................................................... R0

% 3 ﬁ )\lj% (1) _)\I‘_Hﬁw\ ........................................................................................... 85
3.1 fﬁjﬁﬁw ....................................................................................................................... 85
32 ﬁ*ﬁfﬁﬁ‘ ....................................................................................................................... 87
3.3 B TBHHY -veeeveereereemre e 89
3.4 qu&tfi ....................................................................................................................... 91
35 THEIBEBL -+rreresreserssnassrssrsssasmssssssesssnsissinessissmsssssaase s sssse e s RS R O RSN  RS RS 93
3.6 ?ﬁ:$&tﬂ ................................................................................................................... 95
HAE ANTE (2) — B EI I e 99
.1 HE T eeeeemre e 99
4.1.1 ﬁ%ﬁ;ﬁ ............................................................................................................ 99
412 ﬁ)\ﬂ;}?‘ .......................................................................................................... 100
413 ﬁl;}“?‘gif_!_,j sort E"ﬁmﬁzﬁg ............................................................................... 101

4.2 BT e eenerneeee e 106




43

44

4.5

4.6

4.7

F5E

%6

5.1
3.2

5.3

54

5.5
5.6

5.7
5.8

4272 ?%ﬁ% hash *ﬂi ............................................................................................. 109
£ T T 111
43.1 ﬁ-,ﬁ .................................................................................................................. 111
432 L e 112
‘ﬁiil} ............................................................................................................................. 118
4.4.1 ’Iﬁ%ﬁlﬂ‘ .......................................................................................................... 118
4472 [z l‘m ﬁ,b .......................................................................................................... 122
B T LT T T e P P e e SRR ST R SRR 124
4.5.1  TAFETHE e 124
452 TATTEFRRE e 131
453 ‘Riﬁ% .............................................................................................................. 134
WO POITIEETS #+++++++4sess et eos e 137
46.1 ’H'/A% two pointers .......................................................................................... 137
4.6.2 E#.ﬁ“? .......................................................................................................... 139
463  HUHEHERR sersssssavmmmsosmssssssonmssnisrsomosmassasssomisnsssib s rossas absaes esamas ssssosssss o142
A B R TG G e 146
471 FEFR e 146
4.7.2  FEFIBHE e 147
473 Fﬁﬂlﬁﬁﬁﬁ&i .................................................................................................. 149
)\ﬂﬁ (3) —'ﬂil‘ﬂﬁ ......................................................................................... 152
fﬁjiﬁ% ..................................................................................................................... 152
B A LIBS BN AEEL v oveerrereresmsesmsissinsss st s e 154
521 B RAZIE ooveervmerme i 154
522 %/J\ /}}ﬁ%ﬁ ...................................................................................................... 156
ﬁ}ﬁﬂ{]mm:@ﬁ ......................................................................................................... 156
5.3.1 AP EUIZRIR IR ooeveeeermme et 157
5.3.2  AFEUHIPUTUIZ B o veeemrme e 157
533 AFETIIHHY ooereverrmms e 159
LA 159
5.4.1  FBUHTHIET ooreeromerme e 160
5.4.2 ZEBRIIFREL cooeerrerrrrreemiin i 160
JETL PRI T 23 < veeveeenemmene e 165
. 5 £y T 170
5.6.1  KEEBLITRAE - ovvemmmmremme e 170
562 tﬁﬁﬂ‘]'ﬂﬂ@ﬁ ........................................................................................... 171
#EE’K}LE?@%&E ..................................................................................................... 176
P B e eeveee e e 181
5.8.1 LT TSR] L «oreneeerrnee e 181
5.8.2 ZHEBUKITHEL «oooreerrr i 183

CHEREREAREE (STL) M8 oorreerreensmsnienisiststsissiissssisnsscasisassssssstsnsusasssnssssssensassnass 191




6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8
6.9

£1E
7.1
7.2
73

¥8E
8.1
8.2
FoE
9.1

9.2

9.3

= mxER

vector FRIH LT TER -+ voveererr e 191
set FRIHES R TZTEMR -orerrerrrmerms e 197
string B L P T v vevvere e 202
map 15 F AR - -vevveeeeeemsn st 213
queue B DL T TR - oveereeemmeese s 218
priority_queue BT L T VR o ovmeeeeeeene s 1
stack [RI s LT TERIE «+ooveermememree e 227
pair BT TR FE TG v eeervmeernmem e 230
algorithm ST B H B BRE e 332
6.9.1 max(), min() 1 L 232
5.9.2  SWAP() +erereerrereen e s 233
6.9.3  FEVEISE() w++-+eresesrrssssesees et 233
6.9.4 NEXt PErMULALION()-w++wsrswssresrssesrsressrusmsssmssmtisisstssississ st s 234
6.9.5  FII1()rerwseeesemreresrms s 235
6.9.6  SOTE() *++++rseeseessssnsensonsruse e san e 235
6.9.7 lower_bound()F1 upper_bound() - «sssesessssssssisssisisimii s 242
BEE (1) —EUBEHIEE (1) v 245
TR L FH oeeevmmemm e 245
AT BTN ] ++oveeneeenmemmenseen e s 251
BE R AD THL < ovveee e 253
‘ 731 BEFRIIREE cooeerreerrerrresm e 253
7.3.2  {§H malloc EREEK new BHAFF ATERG RIMHCAFFZEIR] oovevevemeemsrmsenssenss 254
733 BERBIFEATRAE v 256
7.3.4 FBRABER oo e 260
IREE (2) —FEEE R e 269
URFEANGEIEZE (DFS)  roeererrererrsssrssrintst ittt e 269
B [RER) sensnsniirmsmiiasis s sy 274
EBEE (3 HUBRLEMIT R (2) woerrerrnerimminsiiisn i s 283
B S  RE cemeeemme e 283
9.1.1  FHITE S G ST veeeeeeerreeres i 283
0.1.2 T SUAHFIIBITTE S -wevversrenressrersenersssinesinssnssssssssssnssasssnstssssasssnsssessasssnsisasaesanssas 284
9.13 X TEAELERI GIEAIRAE oo 285
T AR A JFG eeevveneeenneenne e 289
.21 GEJFEIMT] «woveerreemrnerenneeite s e 289
0.2.2  FRIJFFIR T wveeernrrmrrensemmnne e 290
.23 ST T T] ooeeeeneeenneenne e s 201
Q2.4  JEFI T vovvrererrerersnntennnt s 292
90.2.5 A HIER AL - overeereesnnesns st 208
FRF BRI ] - veeveesemeeme e e 302



932 Wﬂg%*ﬂﬁ)ﬁ .................................................................................................. 303
93.3 Wm%f?ﬁ}f] .................................................................................................. 303
934 Mmﬂ‘]ﬁ)ﬁ% DFS 55 BES eeeereerereeeessinnnanisiiiitiaciiiis s 304

9.4 :)zﬁatkw (05 T I e 310
0.4.1 T XETFRA LI GE X rerevvererrmrmrnmersimnimet i 310
0.4.2 R BIRIIIEEATHIE wrocssmiminmsninmsnissnssorsinssssassissssssesssasrsasssmsanssassmassiss 310
94.3 = W ETIRM HGIEIR »oroerorsomonserrmssserasssnrsnsasesassnsusnsssanssssasesssnsssnsusssossaayisensssstass 314

95 :[zw:ym (AVL W) ............................................................................................. 319
0.5.1 AT AR RE N vorvveeenneernemsnnssoniiniie st st 319
0.5.2 A XA B FEASERAE <o oervmreerer s 320

96 }FE% ......................................................................................................................... 328
9.6.1 #ﬁﬁa@%l .................................................................................................. 328
0.6.2 FFEEEMIFEATEAE v s 328
0.6.3 FEABELR -++roeerererrersrmsrennisinii ; s 33()

9.7 f& ........................ 335
9.7.1 i&ﬂ@%)‘(%%igﬁgﬂ; ....................................................................................... 335
0.7.2  HEHE «oeeevereermmme 339

98 nﬁ%%ﬁ ..................................................................................................................... 342
98.1 ﬂ%i’i%ﬂ]‘ sauR e SRR s bR S e A S e ae WSS eR s S r e LR v e e e R s v sl A el S els e e el s e R 342
082 uﬁﬁ;%gﬁﬁg ...................................................................................................... 345
F1I0E EBERE (4) —EEEERR o 347
10.1 E%ﬁiﬁ#ﬁ%?ﬁ% ................................................................................................ 347
10.2 B HITRAE +oovvvemermmremesrmr e 348
10.2.1 @B}%gﬁw_‘; ........................................................................................................ 348
10.2.2 @Bﬁi ............................................................................................................ 348

10.3 @B{Jﬁ)ﬁ ................................................................................................................... 350
10.3.1 %ﬁgﬁ}gﬁt%ﬁ% (DES) &ﬁﬁ@ ........................................................... 350
1032 KH) EBMATEZE (BFS) JEBFIE 359

10.4 %;ﬁ%,’é ................................................................................................................... 367
10.4.1 Dijkstra ﬁ{i ................................................................................................... 367
10.4.2 Bellman-Ford ﬁ[{;ﬂ] SPFA ﬁﬂf ................................................................... 391
1043 Floyd ﬁdﬁ ...................................................................................................... 398

10.5  T/NHEIEAR roceovsorsarssnssocssssssnnsanssnonsssassssoncansusssassnossassasasss susssasssssssassossnasonsassnsassessenss 400
10.5.1 %/J\E&W&EEE ..................................................................................... 400
10.5.2 prim B Y et 401
10.5.3  kruskal Bz e et 409

10.6 %%H;fz—f, ................................................................................................................... 414
10.6.1 ﬁ@%ﬂ:@ .................................................................................................... 414
10.6.2  FHFMHEFR -overeemereremmmi 415

10.7 REEKE




BZ=Eid

10.7.1  AOV PFT AQE A «reerernreeeeeesmmiessieiiini s 417

10.7.2 B EEGAR -ovvmeemmremme e 419

10.7.3 R AE - vvreeere e 419

FUE BEB (5) —BNBHIRITRR oo 425
11.1  ZhAEBIAE A B ERIEHE B 1 i, 425
11.1.1 A RBIA TR -vveereeerememme 425

11.12 FIAMBIRIBIR B L o oesvomcmsimosinisamisinineissimmssssinisassssmasssons 425

11.1.3  BHATIRI I HE S 7 e 426

11.2 B KRG A e ererenee e 429

11.3 BEATEETTEH (LIS) rreeererrermrimtsttisis ettt 432

11.4 FEATETFTEF (LLCS) wrrorrerrrnrrrrrerieeie s 434

11.5 B[R] S T E oreerer et 436

11.6  DAG B I vereeeemrsemses s 439

T1.7 5 A0 R R cevemremee et s 442
11.7.1 2T BB A TR [R] R +oeeeneesmeememieieii 442

11.7.2 01 5 AL 0] - veeeerreme et 443

11.7.3  GEAS T AL ) R v vemeeee s 446

Ll B R g e 447
F12F BEE (6) — SR ETRI v 449
12.1 55 hash JERT coerreeemmemsm 449

12,2 KIMP s oo 455
12.2.1 et BZH cveememee e 456

12.2.2  KIMP B gc e 458

1223 MEMRREBEHLAE RS KMP Eik 5 o TCOOOgRONGaCL 463

T 13 E B Rl B e 465
13,1 ZF B AR oo 465

13.2  FPARZELZH (BIT) coeveerrrmesms ottt 470
13.2.1  JOWDIL JZ B coeerrrerrs e e 470

13.2.2  BRARETAL R FLIV T coooreeme et 470




U

15 WIERS-

1.1 XEHNEEXEAA

AP B — C1E S FAEMBIENE I AW El s ) S E s, EHAES 2 Fxt
C &S FHEEUT T VAN TR, JEEE PR T2 CHIketk, LMERERESER
5 35 5408 .

B 3~5 FERAIIEY . HR S 3 TEAIB gt BAEA R 9 SR 1, WA LR D,
HWEE RO RIN RIS 2 4 JXPE HREAREBEHE TS, AREFEZE, &il
L B — LI A A0 B ISR 25 5 Tl —LeE @, Hrb 5.7 TR AR 5.8 T?’E’Jf:
P WAL T), FeE v LUk Per: R .

06 EAWET CHARERBAREE (STL) (1% F 748 F1 algorithm Sk S i 5 %L
WM 2EI AR, RETUNEFZ SR K R, 00 ) L e 3 L. FHER
BB, LA A, 1R AR AL, (BRSSP A s f. 5
bb, Mo ARAREXERIJLEAR, Eik, WREN/LIETFERAIAZNAR (FEMHH
By thii ), MAEEATREAR AR, REHRELFTGLESES].

BT~ 12 FWRHEMI. KA 7 JENL T, BAFIFREER, 8 ENAE THEM A
BRI BERAERER, ENRNMERESY AR, FEEENLFIIERE; 89 ZME
10 4 A HE T RFERACEYE, ENEFIESHTIEFEENANE, EREHAPHE
WAHM, FEEEENE: B 1 ZB]NAT HESNREIEC A SRR, 34T THMN
R4, 58 12 =X A7 H hash Al KMP 83T T it

513 ERAERTHFE AR EBANE MK N A, TEEE LS (AR IR
 REAFRPTE, A UARKTAKREIED. MFRAESRK ERE, AR
XS HAR I ZSRANE], R 7 EARR IR Z R L KK e T B2 e N A . K8
ii T KE T FRAINRN A, X T PAT ZE %K, /7 EHNAFECEEARBA; X T PAT F4
ik, APHKIS NEEEERE AIE mSTE “ARFE 4" P4 H); XF CCF i CSP
WIE, A-PREAE S EFEN A USNIE T (e — 8 B/RaW & ACM-ICPC N, Bl T4
BIEHD: X THEVVRAEIE AR H, A1 RE A B8 B A AR 5 P BaE 45 0 5 5002 .

} ARG T PAT
LR 50 . FHELHET 107 SR VEMBUR . A B AR ARG E A T PR, #
7 R A A B RO S AR (Bof % B S EAR TR —4Et i InsEF) . =) A )8 H i
FeRAZ A BT amAER, A T v Em AR, DAEEEE A Bt AT 4 I 2k
HEFER “HE—NEABNNE, REM—IBEENNNTHEE” BlghR.

1.2 WMEFRRIZIE S FI4RIE R

R HRME R E RS T A A LR, B s R TR gmATE S R EEA.

WL
AN



HiEZ2i

— Rk, AALEFERESA C. C+. Java %5, {HE Java MHATHEENS, REEMFHT
R C ol C++. HIEF CHAEEN FHRA C, HH C AR HEL C+IEPRR 2,
FEHBRA T LAEE R L C 1B S MBE; M CHh A — LSRR dE R i (s &
Al AR & X A ARAERAR 2 STL 55), FEUGAE—efEf EIRATAT LLIR A& 4> CHITEE
(HLE, BT CHRFH#HEC, BE—REREE CHPE CIBTMEE, HXARSHE 2
).

Gu kA AR N R A FBSAEE MR . ARG AR g iEds, ER
P BTG RIE R . (H—BORUL, AT REH LRI 3Ea8H VC 6.0, VS &7, Dev-C++. C-Free.
Code::Blocks. Eclipse %, HH1 VC 6.0 B hbatEd T2, R EEEL PR IEEIL G,
BT LR BAEFH; Dev-C++, C-Free. Code::Blocks U R E 1 R 4mi¥as, HEHEMEH, =T
DIARIE B AAE BURIERE; VS RIER N EE M ImiER, 7ERA HAR G ik vl HHELmE
BUFAEF; Eclipse NISE % AT Java RIS S .

1.3 HEZITENRSG

EERERF, HANEFEENAR, —RFEEBELIFI RS (Online Judge, 0)).
—fkii, 7F O ERTLAEFIME H #08 B fd . AR, S, FE O A .
RATFERIEE H kS HAHNARIE, RERLLE O #TiFI. O) MfF & itEFEITR
ZAHHE, HRBERFRHLSE RN EHSTREAFRNS R (RAERERE 14 503,
ER: BEARBETHES, EAREERTEENHY, BAEEXFRETARIE, #HIR
R—AREMmD.

AP HIBIE 5% ) ¥k B PAT 5 codeup, Xt HA4rHIN4H.

(1) PAT

PAT 4%k 24 Programming Ability Test, /2% H RS R I — 2R, HiT4)
K% (Basic). FZ% (Advanced) FITZR (Top) =MHEEEIR (REEFLP—NHRA),
HEFERUIEY, HPTRGeR W &K R ACM-ICPC R0 i, B M ASEMEER D A4
RERS 7 5 LR AP R RENRR, BB ARESHEEKE PAT B, LHHEE.

AFETXH, ABPRALEMBEKLL B 3k, Flan B1003 Fx LZKHES 2 1003
I H . PAT L E BB T

http://www.patest.cn/contests/pat-b-practise

IR, ABPRERENEERLL A JFk, Flin A1066 FasFEHIES H 1066 [
H . PAT FIZ% FCRE A b 2 F

http://www.patest.cn/contests/pat-a-practise

X FRE PAT B LB H, KT LM EEEM— MK S T34, #linxt B1001
Ki, EMETEEE S HAHNAMRNE, AFERGR PR “RTRE”, SEEERAN
MNMTES (Bl C B CHRIBIIRAZ E AT LUERE “C+ (g++4.7.2)” X0, REHEAR
PR AR HE N, B “IRATANEE” BUWT, AHSE A ZUR0HT 51 B wT 4 2R e Rl A A5 R .
FERE: PAT MR =00 “ B RBRR”, BIAAH AR Rea A 3 — AR AR, FH&
2 YIEATARS RN [ I EEE, R)Ex A RE AR BN R4 R . “ B LR KRGS
B 2,100 .




¥1E WAERAEE

(2) codeup

codeup & —MIHMRZHE HMBE, MR EME—NTELIFNRS, &A1
)UK K AT codeup, HMhbn R

http://www.codeup.cn/

EEM—MkS /e, Bk bl—Rm “BEE” MaTRENEE, 25T AR S
Hbr G 7ol S A S R REH . 4R, EXEERETTIHE, EEWITUEEMN
srRp R A BRI FEERE,

Xt codeup MU H i &, U T FEFEA S HH#E . WA, S, FEomAFIFE
Bt . —HEH TN, HAfFEEpds PR ‘R, ReEeAmaNKEs Bl c
M CHH B —figdE CHEIW), EEERBAENRNGAN, Bl “38387, oL ERIH
TR e BRI S R . R codeup KIPFRITRA “Z REIR” (BRTHE 2 EH C
EBEHIENN), MU T ERSCEFTHEEOMA, M, &FeRasirAil—kk
MR R B, RA AA S ER R4 RN A iR rd, RZEA AR
ey IR P N RHR R . “ 2 RR” RSB ENR 2.10.2. ,

B T PAT Ml codeup Z 8, B IR LT AEL I RS, (H 2 KL HFLME T LR,
P R BRI MG, —MATEZ e LM, M )LNM8En4 O k.

POJ: http://poj.org/

HDOIJ: http://acm.hdu.edu.cn/

ZOJ: http://acm.zju.edu.cn/

CodeForces: http://codeforces.com/

UVa: uva.onlinejudge.org

ACdream: http://acdream.info/

1.4 B IRBTENER

(1) BEIEH (Accepted, AC)

FREIR! FriRA AR T B ! XA VPI G R R K E R RN, AR
B, wRRR AR, Bamld —H4EE, MESRE—A Accepteds TR s,
Mo RA 2S5l T EdER, A <iR[E] Accepted.

(2) 4iiF##5% (Compile Error, CE)

REAR, WMPEREEF NGRS wIE, BamisikE Compile Error. X E5EEFREA
SRS TS, ARG TR AR MR gn F 4% BE A BE g 1R 0 Ik RIRIBE A AR, B JE FRIRERAE
Ba] .

(3) ZEHER (Wrong Answer, WA)

CERENR” RILRAS AR R, B AR i e AR AR R IR,
HENFRERAmE. AdAnrTae2E Ak T —2REGE R8N, BlELZ RN
W A . 48R, KBS LT AR R B A LA B AR R AR A A Tl

(4) T8 (Time Limit Exceeded, TLE)

B 1A I A 2 B e R s AT e ) f PR, R e XA BRI 25 IR [B] TLE. —f%
K, X—45 BT AE i BE RN A B 22 K S8, 48Rt o] e 2 5 4 Bl A 40




BZ=2id

AR A FETEER T . BRI, BT BRI R E AR R D, s A 7 AT R
HH B R BB ST P IR 0 o

(5) B175#% (Runtime Error, RE)

X Rl RetAE R £, F LA B IR (HEMRRLZIEED R TN, Blinka
A FREFELER ) VR AETR (BIBRECh 0. BEECh 0O, MIAEER (B AN R0 R
FEED Fo Aok, TEERBRARNNREILEEBEEGEA, REHIRETA
A REA RF R T A SR BRSO 0, A 38 VPR 7 0 UG 2 A 1 A K el 3 U2 BRI

(6) WFF#BMR (Memory Limit Exceeded, MLE)

18 S H # oA e R AR B, FEean SRR PSR 2 s E, 4R
MLE, BIan#zH KK — B o) FEIXA 4R .

(7) ¥45R (Presentation Error, PE)

XM IZ BRI Accepted IRTIR T, FEAR HBHIH T SHEE AT S, R1EBXK
1]

(8) #ytH#BR (Output Limit Exceeded, OLE)

MERFRE TIENAR (—REREREIERZ), HMAMSIEF OLE. —BJEhi
T R )RS S B R R T U SR R S B .

1.5 WA S % R

R, S AT S P e 1 N R S S IRt i, R A AT A —
UCPEMIXT RN BT — NN ELANEA ISR, T B L A 4R 5 AN B Rl
B H IR R — MR R, B IEIET RSB AR R

0 S A 0 R N B AT AR, AR T LSRR, Bk M A st — B
ISR E A, SRFREMIRE LR T (AR AT LA — A R e H f B\, 90 8 H i
LI ARG B, 4R 5 B = 2 000 BB 0 O AR — T, AR HR T4 B A S
Bl ), 4R, WTREH ARG, M TIRAMBGARY:, AT DVEEER, Ak
JETE H O SE A AL

FAb, FERUE BT S 4 0 S5 AU AR T ik, 3 th AT SV 5B T LA
SIS, AR R,




F2&F C/ICHHRIRAI]

F 18 B — BN E PR R A A R0 EH F B % C TR CH, TAENE
i E SR X MES, FRRHET C/ICHAITIES . & BAELBA Sl
CESHIL S el LTS C R, BRI — S AR i S5 fr AR A i RO T & A1
MR, NS A K L B O S CHE S, AR MU BHEA TR B TR
SAREIT, WERIEEEERL. SEHY ] CES, NENSEREELTTIHE CIETHH
.

BARE C/CHIIAT], BREARBTEMET CESF MV, XREN CHHhRENEE
ENERER ARSI, HE CHITH#A C, Bk LA CHrh— LR i Bk R
B C & & AR AN RET- ) B e .

R St AR B RS RARE S, R AR T T B B AR 7 AR AU D H D=
BIET—TF, MARMNARE “FiEW” fRE, FEAEEFREZE, 0“5 a
e T HEEER TR “4HRERR".

MR DA% CIBEEHE CH, A4 LR 4r, (H R AT BLKCEEN
W, BEARAERTSAEREM 0T, fliw <587 int BEHE, HEREIRS
S LGNS AP E - R T el = 5

VERE: AUiEE AN CHZEMBRAMLEY CilE, #EHAC VS KBRS,
XERKIEHG. EARHEERAREETS, BTRARSERS, ERINFEH. 53
CEM), PEERGERD . B4 $RET R ILT—HER, %3] CIEF IFAS IR AT ik C+
4 i 2 56 A3 R AT scanf B HORN printf BR %L, EURMURIN cin A cout AT BAAR 54 A i
R L8, {22 cin F1 cout B FEAIT H] L scanf A1 printf 3%, 1RZE H W AL AL B S
HORN T o 2448, AT LAZERE A cin F1 cout A, BUMK scanf A printf 7 3@ 1L 4 %,
5 T Y LUS {8 scanf F1 printf. JBEFE L, EAEFNAE—MEFHEM cout A printf,
A2

BRI, AP RN, AEERERERARERAFEE—T,
AR S HF D KGR AR B S R R R REBIMIEE, AR EENE
RAAEE, BRG] S R B H¥ .

T IFEEAN4E C 15 S AR A A

FkE—B CEE MEF:

#include <stdio.h>

int main() {

“dnt al b
seanf ("3dsd", &a, &b);
pringf(lsdr; atn):

return 0;



TE A R GRS P NI BARES, R HARAE A opp XM (CTEF RIS L N.c, H
RN T R i — R R, TE RSO R BU CHIRSUT 4 cpp).

XA RIS KR EREK.

1. 30

£ L TH f#4RFS 1, #include <stdio.h>IX —4T bR k3. Hoop, stdio.h SEARAERA S
WRAERF P FE@ARE, MFTEEM EXA LS. Al — SR SRR e #5275 2 At
K1, FTUAEA E&— C BT E M L3k 30H.

stdio ] 4=FK /2 standard input output, h /& head FI4ES, h &LCHHI SO, T4
AT LUXAEEEAR: stdioh BER—AICHF, AT EET —LEBMARHARKARE, WR
BEEEMNGL, MEE#include <X X X>HEiEKRAE (include) XNk, XFf
AT AMEFH stdio.h XA SO B )4 N i HH R

BESR stdio.h R TTHIAGIH, 4 BRESHE MFHABIIRERI LS. B, mathh f
T2 B, stringh FTRIRFRFBRE RKMERE, WA FEEFEFRAXN N REN, &
AT S SR BIX AN FE R BD AT .

WAL, 7E CHIARHET, stdioh EHEZEMEH M EIE: cstdio, WHELRERTEM—1 ¢,
SR G4 h BITAT . B Bl#tinclude <stdio.h>F#include <cstdio>f1 525541 ], #include <math.h>
Fi#include <cmath>%54}, #include <string.h>F#include <cstring>th %54 . L& EFEF P H X
MEEN YRR ENER.

2. ERH

int main(){

return 0;
) ‘ ' o
EEATER R LR, ERER—ARFOADLE, BRI EREIFHRAT.
—NMEFREREAE I ERH.
THEHRE— FTAMSHRAE, EEENAFTEARTREMEUNER, BASER
40 AR IX e TRk
int a, o
XAEE X THANZRE a%u b, KA int i (*ﬁ$%ﬁﬂ%§ﬁ)
scanf ("$d%d", &a, &b); .
scanf H KA, ﬁ%ﬁﬁU%dm%ﬁﬁAaﬂb E¢%mﬁ%mym%Am&
FrRiR. fEERE, MEIE a M biER mm)\
prlntf("%d" a 4+ b); :
printf F >4 H 28, ﬂ%%ﬁﬁﬁa+bﬁU%m%fm$ Lﬁﬁﬁ,%MM%mi
HIs N AR, FrOAR R a+ b FE RS H . B B AR I = RSB T M AP B
a F1 b SR J5 % tH atb [ ThAE
BETFRHEANLEE, JHE—T CESPENTEMEHREE,
B TR AR IE R B.cpp 3B (B) C+H30HF), R C+HHET (BLCHD)
HATRAL. T CHMTH#HA C, FERAXF AT LR RER IE—2%F C 5 C+HZ [l
X 43 F BRI R




E2E C/CHIREAT <

2.1 EXHFRE

2.1.1 TH®E L

BERABFEITIREY HAETUSERNE, FTEEEXZEATUMEA, HE %K
WiF:

FRBE FRE; «

I H, AR AT LR E SCHI i st A E -

BRAR FRL = Y

BRA— RV T LMERE, HE2TEWE /LN &M:

O e CIBESHIAMT WRRFFAZ, i for. if. or HHAREEANZESL, HAE
IE CEBESPhARHEE . ALl ZIU. Love 55# AT IFER R4, (Hib 2= PUNALIRE
XA g4, XHEAT LA AR B ATk . .

@ ZELZWBE-NFRAUARFRHTELE, BRE—NFRZIM AT FF LR T
8. FHFE FELL. FHikabe. zjul23 ujz RAVEREZES, 6abc EASENLTESL.

@ X KANE, HI Zju F zju 7] EA DR R RS .

2.1.2 AHERAY

—RORUL, EABIERR A, FAA, FHE, CHh XEFEAARE. SRR
BT UG A TR Ch T2, RAIHE KD . £ 2-1 PHIH T A AREE
KA,

F2-1 DOMEERIFEEE

KR HREEHE RETEH
- ~ 2147483648 ~ + 2147483647 5 5 % g % 18
R . (- 2%~ + 2% 1))
long long —2% -+ 2%-1) ~9x10"®~9x10'"
_2118~+2118
fl SRR 6~7
‘ oat IR 6~7 B0 S PR fir
ﬁﬁgg _2l024~+21024
bl Sz 15~16
double BRI 15 ~ 16 6  SEFRKEE AL
FRR char — 128 ~+127 — 128 ~+127
A /REY bool O(false) or 1(true) O(false) or 1(true)
1. BRI

HET— AT LAy A 4 367 (short), ¥R (int) K HER! (long long), H ¥R (short)
—RAARE, WAAFHER. FHAHER (int) FKEAE (ong long), HA A int ik
FK4 long int, ¥ long long H#FR A long long int.

@ xR int K, —NEHE A 32bit, B[ 4Byte, BU{EMEEE-2Y ~+2¥-1). WHE
SHEFEAKG R, LGB ZE 10° 5 B LA P B30 mT LA SE OB, imt Y. R En -

int num;




- BE ¥

int num = 57

@ XHEEER long long K, — NS5 H 64bit, HE]) 8Byte, BUE A Bl E—2% ~ +(2%-1),
A U, D SR R N (i S Rl O 2147483647 (it 10" 85 10™), #i73H long
long BURAEfE. & X441

long long bignum;

long long bignum = 123456789012345LL;

ERE: WHE long long R AT 22 — 1 (OWME, WIFEAEYMESEM - LL, &S5 1%
B o

Btz 4b, xf TR SR, BT LAFERTH D0 unsigned, PLFEZRERTS AL, U1 unsigned
int F1 unsigned long long, &7 AL RSEAH TR, B2 EGEEME 8 ERT . Ml
¥, unsigned int fUELEVEEZ 0 ~ 22— 1, unsigned long long FYEUETE A 0~2% — 1. — %
e, 1R /b4 B ZiAE ] unsigned int F1 unsigned long long [R50, PR MAT25 38 7 2 Bl
{fF] int A1 long long B W],

T4 H— AR SRR

#include <stdio.h>

int main() {

int @ = 1; b =2;
printf("sd", a + bj;
return 0;

} ; ‘
XBAIS B 46 X T int B43 5 a Al b, 40 5RAME 1 A 2, SRJE{EH printf Hrth T atb.
Hr%d 2 int B K5 H A&

WA R

S ] : G
iU, FTEIDAMNR, HREHEER 10 LINeE U 32 M85, wiH int BORE G
IR 10" LA (Bildn 10" B 64 Ar3¥, MZ A long long BRI

2. BRA

ARV, FAREBENL —RTLL AR (float) FIXURERE (double).

@ STERNERE float Hit, —NF AEEH 32bit, HA 1bit fERFFS L. 8bit 1A EUL
23bit 1 R (TAREITD), AT AR s Bt B - 2120 ~ + 21, (B R HA O R
F6~7H (H2PATLIER, HEHHTEEAE6~7 MASEEEAD, Lok BEER L
B HRAGER . 2

Floati-tls

float ‘£1 .= 3.1415; @

@ RIRUKERE double K, —/MFAHGH 64bit, I KIUE RIBUOARE,  1bit /T
B0, 11bit YERFEENL. S2bit YR RERE, TTLALFIBINTE ST - 219 ~ + 2%, K
BERREER 15~16 £, Lk float FHFL. wplWF:

double db;

double db = 3.i415926536;

NS R S BRI

»




H2E C/OHRENT <

#include <stdio.h>
int main() {
double a = 3.14, b = 0.12;
double ¢ = a + b;‘
printf (MEEY, Cj;
return 0;'

} :

KB AIEE X T double AR R a Al b, FATHIMHIME 3.14 1 0.12, RJEHE a+ b WIES o
BIEHIH co HF%E & float fl double By A& .

B H 45 R

3.26 RN | \ ‘ :

BRI, AV ARk, RFEEICE A, AEMH float, REBNFREKEHEAN XA
double K& -

3. PR

(1) FREBNFHEER

TR AR B 1) 58 TVEIT

chax @ - /

¢har ¢ = lal; ‘ ‘

WA AR R R ATRUE R A AN AEE R BRIEREA “int num” #7730 X
T—ANERIAF R num, I num R AT LAREBER G AR R N T SRR (K
5, TIFREERBAT. AREBIRE, A ADEGEARN “RAVF R, R, WHRZE “char
¢’ WHRNEXLT —NFR, Mo c EXBEHERIE “FRZER”, B0 UERME: BELUR
R—ANFRAG (BlNE TR, BN INER SR AR AR TE, ORTHT T AR
5 R—FREN, MPREFCH “FRER”. F90b, MEAMIFRZ. T U, A DEEEIIR
Y “ T3 FRH R ABOREA TSR, BURRE AL BT LR ES AR .

ECEST, FRHRMA ASCIH B —%fS. bk ASCI fBIEER 0 ~ 127, Hf
AETHHERASEEEHTH (ATER) MEAKT EREMF. EEf L, B
DIZE RS F BRI FRR BN BRFR, i 0~9. A~Z, a~zBWMETERTH, B
(f) ASCII F 4y B2 48 ~ 57, 65 ~90. 97 ~ 122, AL AAEMFAFEILM, REHENGF
fHAE F R/ ASCI B{E K 32 HIH],

FHE: FRAWELFARSSERERER, URSREAFHERERFARELR. E
w ETEIBIF, 45 char ¢ (A REXNT FHER c ZF, MEHRT PRFERE MR
B2, MAMEr L. Ak, £ CEST, FRER (WARRANTR) LAMESS
bREE, Bltn BEERBIKZ. T UBEER TG SARE, URHEMNRFRTR.

BJaRE MR

#include <stdio.h>

int main() {

char bl = ') o0 = tnt ok =l
printt (Mtesckcl, cl, €2, e3);

return 07




M AR
Z5u
A T RS R EIATEE, WA A TR RAR & o3 W LA IRE R 117, 1T HBo s FE AR
TR SR ELNE, TR IS ASCIL 34FH# 1, W'l ASCII Matkt 117, A
B 117 LS o3 HLAL iR ASCH MBS c3. T HMARFS AT UKL, fEIRAERS, 117
HEAEMET S, HXMEEREI. (BEHHE—T, %c & char B H HERD
(2) ¥XFHF
THEE], ASCH gy —¥or RIS TR, —AWBRK. B¥4T. MEx. Tab SF02
BRI TR AR R ERERR —NMEHIFRE? X —Le% H &SI 7R, C EEHaid
F— AN R i — 2o 2 1) PR R B, #AT@E “\n” KRR, Tab BEL “t7 XK
Fr. BTG PRI FEERE T ASME X, B RA “F 7R £k
o E B, EeBR I SCP AP R A PN, AR RE iC .
\n fREHAT
\0 fRFE LA NULL, H ASCIT 924 0, EHER\0 AR
E@ﬂ%%§‘44\iiﬁﬁ:
#include <stdio.h>
int maind)f{
int poml = 1. nom? = 22
printf ("ad\n\n%d", numl, nume);
printf("se?, )
retuxn Q;
}
i H AR

1

2 ; i
AU, 5 printf FAER T B M0 K347, BLHAZE num] i 5 ZELERAT I IX
4 num2, BRAAE T BRI H AR 5 printf MEA BaETHIH, Boh ASCIL A
7 KR REBHEI TR, HHREH e 2R, AHEAE, HEIET—T.

3) FHHEEE

FRRRAGFTARARNSE, £ CIEFTHRARM— W%ﬂxéﬁ%%iﬁum}% (C++
W string 280, HEEMHARAEE 0. FX BN BARHFREE,

e, ??ﬁf Bl AME B 5 S AL TR, R4 A 74 B i B Ut X
Bl BFRIC T4, H1l1"WoAiDeRenBuAiWo" B J&— N 74T i &

FRFREET UMEANVERA FRHFEA, HHEH%s g HH

THRE AN

#include <stdio.h>

int main(i{. .

char strl[25] = "Wo ai de ren bu ai wo';




2B CORAT

char str2[25] = "so sad a story it is.";
printf{"%s, Zs"y strl,-str2{;
return 0;
}
AR
Wo ai de ren Bu st wo, so &sad a sEory it i
75 LRI, strl[25]F0 str2[25]397 7R 1 25 4™ char ??@éﬁAﬁﬁﬁm’ﬁH% » ATFR
HAFRHA . 7E printf FEHBANY%s 23 AR EATHH .
BEig, THEFFHERRELSFRER, FHIk char c = "abed"MBZEEAN LVTHT.
4. fi/RBY
Ai /REVE CHep T LAE AR, (B4E C &5 U3 stdbool.h Sk3LAFA BT LAE - i
IREIAS R HRH “bool BUAF R, BHIBUENAER ture (F) B false (B, DHIRKRIEF
5%, ERER, FTLAE B true BY false HEATIR(E, SR #A0H X THE, R
At g% BERELH/RUT RN S B3HESN true (EF) F false (F). EE: “IF
B RASEFEEA A, B 1 A1 #E N tue. (RNVHEHIKYL, true 1 false
TEAERERT 43300 1 A1 0, PRS- F %d it bool BUAEEE, NI true A false &%t 1 10,
FHRE AT GHFH Y B BN .cpp, 7 N 7FHZEIR Mi#include <stdbool.h>3k3L
-

#include <stdio.h>
int maih(}{ ‘
bool flagl = 0, flag2 = ;rué;“
int & = 1, b = ¢ .
printf ("%d %d %d\n", flaql fldag2, a=-b);
return 0; :
} /
BATL R
0l
75 FH RS S, 40 flagl IRME R 0, flag2 RN true (HEER 1), REHR Mlil‘ﬁjtlj
WA SRR AIE a=1b (a 2T b) MIEREH H N ESE 1. FHE, RERE
a==bEN— &M, HWHEENE. BT afMb¥N 1, BREHEFN, FHita=bAKE
(true), BP#rd 1. '

2.1.3 Sl R LR

7 I 7 BT AU/ N B 2 VIR AR R, R AR A R AR D3 i B R Ak (1R
Sh B DU TN R LA R R, A2 AT B0, SRAEHAMRZER T,
ST A BISR AR A e, T — R KB el o — R Ham R A

5 | I R B 4 A S

(BiRALAR) TR

RHSARMIRE, RO R BE A G S5 SERT s 1 .

I Rt B SVUZE




o W ®E

#include <stdio.h>
. int main()
 double r = 12.56;
4“int a = 3, b = e
printf("%d\nf,‘(int)r);
printf("#d\n", a / b);
printf ("%.1£f", (double)a / (double)b);
. returen U7
. . ,
Mg R
‘Vfﬁﬁa 6 . , . . ‘ ‘
JXA@J?EFHT “(mt)r” %TE ?E‘r*ﬁﬂfff??%ﬁﬁ int E—}T’iﬁtﬂ ﬁﬁﬁT “(double)a” Ea?ﬁ%]
R RIE MRS, BRI “%.1f” BRI ORE AL .
FERHE, WEHE—IRENERERES S —MREUNER, HNBRHESRBEERE
HIRME, MAgmBFESEES HBIBTE SR . (ERIXFFA R YA AT 5 n] DLAS B 5 ISR R 4%
o, BRI RRAETE RS FEERAR, IARA ST 550 R R A e .

2.1.4 FF5H M const '-"-i'?ﬁ

% BB B, A MRRRERERER, XA “REX 8E “ %
’éﬁ%” HigwF:

. #define %‘ﬁﬁ‘ EE L

ﬁJﬁHFEJX/\WJ?%*EE]HK pi &E)@ 3. 14, &% X%Tﬂuﬁ%

#define PS4

?%EE?*R%@F@ pi Bﬁiﬂﬁﬁ@ﬁf?ﬁﬁméﬁﬁ EZdJEWﬁUb 3.14. FHXANEFH
Fﬁ ?ﬁ‘ﬁ#ﬁﬁ%} 3 B’JIEI’JJE:UEﬂ

~ #include <stdio. e o
"""#defme pi 3. 14 ‘ L
. int) mam(){ ‘ _ o !
double r = 3; ,
pmntf("%f\n",’ pl * r o r)
 f:jﬂ return 0;
g
B4
"""""17’”’:;28 26 . e S
F - %‘Fi)&%ﬁﬁ@ﬁ&%ﬁﬁﬁ const, ﬁ?l%*‘.tuﬂ::
| const BUEXM TREZ - %E; 00
358 F pi SR 25451

. const double pi = 3.14;




H2E C/CHPRENTT -

T AORR T LA AR 3 R AR K
#include <stdio.h>
const double pi = 3.14;
int main () {
double r = 3;
printf("%f\n", N el
return 0;
} ‘
M g5 R
18.84
XFM SRS E R, XEREN— B EFmIEscE, Flapi = pi + 1
M BERBATI . XFHOTIER A ET, —REASnE, ([EHEFF const KIHIX,
FAME: define B T 7T BASE XH &40, HSEAT L@ BB B B Hg AT
#define PRUF (EATIEHIET B
4 AT LU — AN XA % X -
#define ADD(a, b) ((a)+ (b))
E#%THE@E%AMMM%ﬁ%aHmﬂ%b
#include <stdio.h>
#define ADD(a, b) ((a)+(b))
ANt mainf){
int numl = 3, num2 = 57
printf ("%$d", ADD(numl, num2));
return 0; -
}
i 45 2R -
8
HiEE &, MAZAE EHINARAZHESVE? H##define ADD(a, b) a+ b AATLLE?
B, NRKEN, LS li#define ADD(a, b) (a +b)? SLhr LAAUMA A4S, XEE
HEEXRBEERS NS, REAFTRENEST. FIG T EZMEF, et
I‘Eﬂﬂ:
#include <stdio.h>
f#define CAL(x) (x * 2 + 1)
int main(){
gnEa =i
PrintEirEaNn® . CAT (a0
return 0;
}
LTRECE S

4
XAGRIR—

H‘:




'«”” - AT

AR R, EIESRNES HREAARHBRIE, FBCAL@+ DEFLEE+1
x2+1), Bt 1+2+1=4, MAR(@+1)x2+1).

B2, REAZEMEHZEESCRIR T € XERLUSMER, BRIESRnm s #0037
5.

2.1.5 BELYG

BEAREFRGENMAS. FHANEEREEREEN. XREHEHF. EHEHA.
FMIEEFF. MIBEFE. TEHAGMERERE TR,

1. EREEF

HREBHFHERSE, B HR FELA:

@ + IEBERF: KETEHANEAEMm.

@ — WIEBHERF: AT Ja NS

® * FFEBHF: HrEHAEAHTE.

@ / BRFEEHEST: EAUTHRSER LSRR B .

® % WUEIZHEAF: BATHE %5 LA TH F S5 B R

® ++ BHMEEFF:. 2 NEATEWN 1.

@ — BREHEF: S NERTERD 1.

LR WA — B, RGBS .
ﬁ% @@@E3¢L§ﬁ&ﬁﬁﬁﬁgﬁaﬁﬂﬁ Tuﬁﬁm éme -

1ude_<std10 h> f o

| ﬁﬂ%«zaﬁﬁ EERRNR, M HR BB HAE, HALEH— dowble
A, RIS N TR 31T

#include <atd1"”

dmﬁ; P e
b g /' c, 8 / d), o e




o2& c/o++HEAN]

AEE], 5/4 HESHET/INEEAERT 1, T 5/6 WEBEERT 0.

Ahh, BEMER 0, 2SBEFAFEHNSEEREREE “14NF0”, HITFEHIT
i AR R B EEMER TRECVE.

0y IR gk DU Az BT FO A S 050 A0 DY iz B AL Se AR 9]

BUSESAEE R SRR BB R A, 21T

'i&%fﬁ ﬁ%‘ B, BRECRAVEN 0, B4 H B R S IR R BOR 7 4 FTRE
T, BBLE E R RS LA BRI B

BRIt BMEERF. BMEEREFMEE: i, XFH DA LS i 890 1
fzhee, ERBERRKHY . ENHOXIET —REeMEH i FEim1, T+ WA i
M1ﬁﬁmn

ﬁﬁ'ﬁﬁnl=a+l—:
R n2=++b: ¥ b0 1, n2 IS b HAME, Eikn2 b 4500k 2 2,
BREETMEMEE/R R, BF i - XFME%, EREE IR 1L, 409 B
H ¥z E A
2. RRIEHEF
WHRRXRREHEFEEAM: <. > <=, >=, ==,

, EAFTSEILEI Th RE SRR LR
8 8
3. BEEHEF
WHNESHZEAE =M &&. ||\ 1, SHXN “5” 5”7 “4E7, EM1FTEIKshAE




KB R 2-3.
FT22 AMXRZEF
B =3 X 54 % IR [BIE
< T a<bh
> XF a>b
<= IMTFET a<=b Fik T I IR A EL(1, true),
>= ATFETF a>=b A AL IR [0, false)
= T a=—b
= RET al=b
+2-3 =ZMBETER
EHH 5t X A S R[EHE
ab #FEL, MR [EE
& 5 &&b
& s F SR AE
ab #i, WEFEIE
I 3 sle A SRR 2
1 1k "a W a HE, WREER
' R a A, NRER
4. ZHEHEFF
LMBEESE (2 @ ) R CESTE-N=EZBEF NFE=ASENEENS H
R
2B €7

HaNAE: MR A NE, BARITHEE B MR WE A BE, BARTIHER C

Mg, 25— RG:
#include <stdio.h>
i o main(){ :

3, b = 5;

int a

int c
printf ("%d\n", c);
retuen 03

}

SR

i1 "

ai> b 2] e

6 PR, BT a>b REGL (3<5), EMEEESEER 11, 3% 11 BRES c.

HE—BT

_ #include <stdio.h>

#define MAX(a, b) ((a) > (b) ? (a) : (b))

int main () {

intoa =4, 'b=.3;




B2E oonBBAN

printf ("%d\n", MAX(a, b))
return 0;
}
T H 45 R -
4
ERARSAE % R SR E X T MAX(a, b)45H, ((a)> (b) ? (a) : (0)IEERZ a>b KR
6] a, ANRE] b, XELSEI T WA EH BB E R DI RE
5. fLIEHAF
PLZSFANF, W3R 2-4. ANdAExt B p)JLRHE B R, MeEAEARR,, &
HAREH MR ABEHEA. BT int B ERRY 2% - 1, EEAREFHEFTKE INF
ATUBRERN( << 31) -1 GER: LINES, BAEEFHNEREAEEREERTR).
(BR—REHE AR 2° - 1, EAEA LGB AN int AR, X WRE 2 -1 5K
“iHIRE SR Ox3, Btk F I FREM .
conatying INF= ] << 30) i ] 5 | ‘
const int INF = Ox3Effffff;

F24 AMOEOEEA

BEHF & X S B
<< =% a<<x B a f BRI AR x i
>> ¥ a>>x W a d HERIOIA TS x 2
& AS] a&b M a A0 b BRI, AT EER (BT 141, HAh 0
| LVA:17 alb $OR A A b B BRI, BMIHETEGES (BRT 00770, HARIL D
4 fr ek a’b 2 a Wb HMBEHRGY, HAE T REEE (WM 0, ARA D
~ BrEUR ~a Y a MR RIET 0 3 10 132 0 HRkfE
2

Codeup Contest ID: 100000565
Hihik: http://codeup.cn/contest.php?cid=100000565

2.2 IF4H

2.2.1 BRERIEA
7 C I FATLUE S “=" RSTURMEHA:

int n ='5;




= Wk %

on = 8 ~ '
LA ’T%E%XEEEHH%SM{EQA mtiIE n, %FE%#I ’74’42%65&
E4 T n. ﬂ’ﬁﬁu%g%ﬁ/\%{aﬂhﬁl—l—/‘{ﬁ TU@FHJE*%#?E’]??&:
int m;
f';Wn'd M5
ik, %%Elilm_fu%ﬂ/\ﬁﬁf {ﬁlﬁ
~.,#1nclude <std10 h>
E int maln(){
"_ lnt n = 2% + 1, ,
: 'k"‘lnt o (n > 6) && (n % Bl
=n + e o e
‘>pr1ntf("%d %d\n", i m),‘j}
o ‘V;return 0, '
ﬁﬁ %
‘5w9 i ’_' R e 2
A ARG R R T 0, T8 A 0> 6
in<s FERS, FUCEIEENE | BES T mo B85 n=n+2 % n+2 RS n, 678 n%
A% 9.
55, WSS LR HAE AR BE RTTH R SR EBRAE R, 1, n+=2
H’J‘%T \ElA n=n+2, 1l nx= 38’3%%EIU~JH nXx3. TE@%’%U?

#lnclude <stdia h> L

_ 1nt maxn(){
’“ f”a int n=12, m= 3~
  ‘ n /=m+ 1, :f o
| %2r¢”f_, -
printf("sd sd\n", n, o
. o return 0; D L   '? -
. e “]/”,  E‘E o
ﬁ‘ﬂié’i’i%
21 ‘
iﬁﬂ@4ﬁﬁgqﬂ,n/—m+1%mﬂ:n n/(m+1), lﬂﬁh%%%:& Mm% =2%MFm=m
%2, PR 1. MR, ¥I¥FENLRBEM 0/~ m+ DI, BORAT D% 4 2
AT = A — R R
P A RMEE SRR A M, 3 ELTT BB BRE . SRR AR T,
) B E B IE T B, MNREEFES.

2.2.2 f#iJHl scanf fil printfﬁﬁ)\/#ﬁ!ﬂi

CiEZY stdio.h FEEBCH LML T scanf BMCH printf %, 40 BIXT N AFIHIH . F2
BN ERERE CET AP UAT DN,




W2E oompEAN

1. scanf BREAIfFH

scanf A KE, HAEX T

scanf ("#gRfEH", ZEMAL) ;

XEERCIFA SRS, AdHLREEME. 2900+

scanf ("%d", &n);

Hop, W55 BHE—N%d, RAEITIXA scanf 7 FH{FERA— int R FFE, X
MR G AW ER? SEEmA K n. i, WX scanf, HHEAK—E
BAFIAE int BYAFHE n P,

BT KR &n BT &. £ CIET Y, ZREENZE, REeEHEIAF i —
A XA R, R AERFR R A R A k. b TR B R, FEAR
BATIN—N& (FRAVEHHEEEAF), i “&«T'/E” M5,

BESR%d 2 int BRI NAF, AA LKA AR & BRI X N AR & 2-5 71
T E LB A scanf &R

F2-5 ERBIBEAZRTEA scanf ERFHF

HEAR N E
int " %d scanf("%d", &n);
long long %lld scanf("%l1d", &n);
float %f scanf("%f", &fl);
double Y%lf scanf("%lIf", &db);
char Y scanf("%c", &c);
FFrd (char 40D %s scanf("%s", str);

NZAAEEFRE], R2-5 XN FREAMEIS, BEAL st T A &BUhbE R
FFo XRFENHA LLBA R, BALKRESHART INMBAR N uRN#EE, FrUAE
ERMBHIEE R . VR A B B BRI, S T A4 3 B R R
WIRFNX— 5, AERATELHE, 7€ scanf H, BT char HABNMMAKBFLAIN&Z5,
HAb R BRUBTENE.

W2, WRAHELL 13:45:20 iXFf hh:mmss I B FERAN, MixEAM? FL Lk, WL
i AT AR Y 7 i

int hh, mm, ss;

scanf ("%d:%d:%d", &hh, &mm, &ss);

ALLE R, X515 WA %d:%d:%d 15 R AR I hhemm:ss 2 —H#), SR ZIE hh,
mm. ss (B3R T %d, LA VRITFEAUAFIA R &Z int B, X438 — N E7R: scanf /Y
W51 SRR EREEMNMAN, RAATEEHES NI N A& FF TR R Kb %
KFEBEREMND. Fit, WEREHA 12, 18.23, t XFKEHE, BAIE 12 FHm%d.
18.23 F ek %If. t HH i Yec BT,

int a; :

double b;

char c¢;

scanf ("%d, $1f, %c", &a, &b, &c);




o W ®iE

Hah, WBRBEHA 347 XFHERRITIBENECT, BIN%d Z R R LA
int ay b; ,
scanf("%d%d" &a, &b)

A AR A A R R, BR T Y%c 4b, scanf % H AR REF (W1%d) B‘Jﬁi})\%%? BFF (Bp
3K, Tab) RERHIMHRER, FERAEME % ESHE TN, HAE L% B 3hBk
S Bo, FRBAMH %s AR HERBAT RN GRS, T A
P 7S -

#include <stdio.h>
int main() {
char str[10];
_scanf ("%s", str);
pfintf("%s",stf);
. return 0:
.
WANEAE
-abed efg
i AR
abcd
IR, scanf []%c ¥R F] Uﬁ)\éiﬁﬂﬁﬁﬁl&‘] IXUH:TEB’W FHERc &
BH, VEEEE AR FOX AN T
tinclude <stdio.h>
'int'main().{
'  int ap .
char e, stxfl10]; .
scanf ("%d%c%s"”, &a, &c, str)r
,;prlntf("a=%d c—%c,str‘%s", g, 0, akrys
o return O
1
N B -
doa bod
B HH 25
a=l,c= ,str=a ;
1 BIREE: W R A SES scanf IR 5 &, FILWREMALIEEREFRFIRL, 25
EHEERE RAE scanf TIRE T &
2. printf EEHIEH
£ CHESY, printf MEHREH . 5 scanf BECEEAL, printf BA HHIAE T
printf ("HeRX R, TRERK) ;
FHILAT L, printf FFIXU5 15 H IS5 A scanf (A RAH R, {EEFE#ZV% scanf
BEREG AR, & EER ERRLZRMAT T, B ﬁlﬂ‘ﬁﬁ’]@?

Gadnt on = By




EoE COHEBEANT <

printf(Madl, n);

R b AR A scanf KA n, P AT EAE scanf FFH&n, {H& printf A

ZIHE n ATLAT .
0 scanf —Hf, F 2-6 FHIH T &FhH WEHERB XN printf 4% 77, HhRE—AHM

scanf A [A] .
F2-6 FREIEAEIE printf HEXFF

b Eip ] AR ¥
int %d printf("%d", n);
long long %lld printf("%lld", n);
float %f printf("%f", f1);
double %f printf("%f", db);
char Y%c printf("%c", c);
FFF & (char #41) %s printf("%s", str);

B 2-6 AT W, X T double REHWZE, HAEHMEXZER T %1, TE scanf FHIE Y%lf.
EAE RGP RiEH A XS K%t G~ AdREEREHER. R, AE
A4 float ] scanf A printf FIE R AFARE %f LB A iC T fir b float, K2k float FINRE BEELK,
LR T A AR
#include <stdio.h>
int main() { :
float f1 = 8765.4, f2 = 8765.4;
double dl = 8765.4, a7 = 876504,
printrileexnst\n", £l & €2 dl & 42);
return 0;
}
A5 R
76832244.007969
76832237.160000 ‘ ; _
ATARER, B float RAUMIVE BUHTE, WEEBEEHIMOENMER T, TR
AER. Fril, #iUH double .
& printf ] DME 8 LFARF (HLSE scanf BATLL, HE—BHAAZD, KEithinRi8
ELEFMTTHAT, "LNE “\n”
#include <stdio.h>
int main () {
printf ("abcd\nefg\n\nhijklmn") ;
return 0;

}

AR

abed

efg




——y Wk R

. hijkimn . ' - L . ,
FHh, m%ﬁﬁﬁﬁ%w M%EEWEEW—¢WQ,MMTﬁ%ﬁﬂ=
prlntf(“%%“),‘ ; : ‘ ‘ ‘
_printf{"\\");
BENA= ﬂiﬁmﬁm%ﬁ %%ﬁ—“%f&?ﬁ#T%m AR .
(1) %md
%md 7] MFAE m AL int BUAFE DL m AT AN R, KR EA A SR Wk
BAEA GBS m AL, WIREFRF .
KB — b
‘ #1ncluda <stdic.h>
"J.ntmam(){
. int a =123, b ¥:i2345é7;  S
. prlntf<“%5d\n"; als
prlntf("%Sd\n" b),;
. ’¥'”return 0, .
AR
123
1234567 L e e e
AR, 123 H=08F, RERM, FHETmE Az ABANTHRER, A MmHE
AL T 1234567 CEKT AAL, FEEUREERH .
(2) %0md
%0md H#E%md FAZMT 0. F%md HIME—ARFESET, YBENE m IR, ¥E
AN E B EER 0 AR .
TEE—AM?
#include <stdic> h>
; ‘j int main(){ - By
it A 123, [ 1234567, S
© printf("s05d\n", a); |
. prlntf(“%DSd\n",,b), ;.Q ,,w‘
_.’return O e ’
g
mm%%=
00123
1232567 . - ' Pl e
ﬁEHBMWE%Tﬁﬁﬁﬁﬁﬁ ﬁ%ﬁﬁo%% ﬁ¢%i&§%@¢#ﬁﬁmo
(3) %.mf
%.mf 7] LLiEVF AR m AN, XA “RE” ERPERBER “E&NALK
X7 FN R AR ER) . R E E # TR S R B X X AL (BN




E2E C/OHRENT

BINBEJE X XAD), B kBT R (RENERA, ﬂﬂﬁ%gﬁiiﬂ)ﬁ‘ﬁ%’ﬁ
24 round RHO. AHIWT: _

i

2.2.3 M getchar il putchar fiI\ /5l 4F

getchar FAXRMI N SANFFF, putchar FIRHH AN FRF, ERELE scanf & ¥ AE 147
AT LMEA] getchar KGN F .
RET@AOEF: ~~




T HEHE 2R

t; BEAFRCH o2 Bl B TFRIAE 3 B, ZJE, HELE=IR putchar $#4E cl. c2.
c3 ELLHH . TWRBA ab", Af5HE<Enter>f, FHHIA'C, Fik<Enter>t#, MH4ERLE
XFE:

foed
XA getchar AT LLRFIBATRF, FTLA c2 SEBR EAEFERI R EAT R \n, BIHAE a Fl ¢ 2 [H]
SE—MNRATHIL.

224 B

ERSE C/CHHH AN, RRAREIATEMMNE A FUEREITRRE. R T 5%
RN R S BB %Ay, APITXEBIERMNE . C/ICHTEREG Wi
() R “/ex” R
PexfF /67 BRO“x/” Z R E R BATIERE, HoJDIERE TESATHASE, ~BEIWF.
#include <stdio.h>
LIt main@){
; iﬁt e by
scanf ("%d%d", &a, &b);
/[*at+;
bkt g
a = 'a/® 25 %/
oL prineE0YEd Sd\n, a3, Bl
return 0;
‘} - l
XEELE “/+” BR “w/” Z AN B REBASHHITT .
(2) R “1” RER
“/1” AT AERE— ﬁ“PZJEl?ﬁJ%ZFB’Jﬁ?ﬁWﬁ, BRARTZAT, =BT

#include <stdio.h>
‘“  1nt maan (L

coiniE 8 i e

| scang(Madedty &a,‘&b);
at+;  //¥a HE
bt+;  //#b EH#¥
/[la = a % 2; ‘
prlntf("%d %d\n", a; by

return 0;
} ‘ )
LRSS, “fa BI8” “Hb B “a=ax2” HPERT.

2.2.5 typedef
typedef & —MRHE IR, &RES RAMEIRRENE — A48, XAEAE M st AT BL




W2E C/CHREAT

AR E R G B, 4HHEHAE long long B, FATLME T HHIH X FEH
LL KAX# long long, UJ&%[E]%EEI%EP ﬂf)uj(%ﬂ’] long long Tfﬂ—[‘@ﬁgﬁ@xﬁi
#include <cstd10>
typedef long long LL; /1% long long EA%J@ - ﬁ
dnt main() f ’ ' : . o .
feci i 123256739012345, b =_2§4567390123456; ,\x/;ﬁﬁﬂiﬁiLﬂzi:;q:7
printf("$11d\n", a + b); L e

return 0;
}

g R
358024679135801 | ‘ ' e

2.2.6 5 JH math ﬁifz

CiETHRM THREZLHAMBEERSE, WREMH, TEARFIFKRM L mathh K3
TR B I BCrR s, HEREER T,
1 fabs(double x)
%R B T X double A4S LA 5HE TW e

#include <stdio.h>
#include <math.h>
int madgi( )
double db = ~12.56; L
print fANE2F 0l fabswdgi):
return 0; ot L
}
a5 R
12,56
2 floor(double x)F ceil(double x)
XPAN R E 5351 B T double ZYAR & (1) ) T HCHEAN 7] HHUEE, IR[EIZEHL N double B, 7~
/I
#include <stdio.h>
#include <math.h>
int main () {
double dbl = -5.2, db2 = 5.2;
printe("%.08 2, 0f\n", floor(dbl), ceml(dbl)),
printf("%.0f %.0f\n", floor(db2), ceil(db2));
return 0; :
}
LIRRERE S
—~6 =5
56




E & £ic

3. pow(double r, double p)
ZERBUH TR °, B3R r Ml p £/ double &, RBIWIF:
#include <stdio.h>
#include <math.h>
int main() {
double db = pow (2.0, 3.0);
printt (MEexn, db)i;
return 0;
}
it 45 R
8.000000
4. sqrt(double x)
Z ek #H TR 5] double BYAR BB AT A, BT
#include <stdio.h>
#include <math.h>
int main () {
double db = sqrt(2.0);
printE(NsE\nl, dby;
return. 0;
}
H 4R
1.414214
5. log(double x) N
BB TR ] double £ & 1) LA B AR X BOAEHIX £, <6100 F
#include <stdio.h>
#include <math.h>
int main() {
double db = log(1.0);
printf ("sfin", dbo);
return 0;
o .
By AR
0.000000
A —48, C BEPEENMERRECR B RS, FHitn iU FEE ARG Z L
E ARG JE R B DL e NTEAIXTEL Bl log,b = log.b / log.a.
6. sin(double x). cos(double x)f! tan(double x) )
X =AM AR E] double BUAR BN IETL(E . RLEMEDIE, SEERZIIER, =
BlanF

#include <stdio.h>

#include <math.h>|




ﬁZECWHﬁﬁAn o

const double pi = acos(-1.0);
int main() {
double dbl = sin(pi
double db2
double db3

45 / 180);
cos(pi = 45 / 180}
tan(pi * 45 / 180);
printf("s€, %£, f\n", dbl, db2, db3);:

*

i

I

return 0;
:
R g R
0.707107, 0.707107, 1.000000
AR pi & X A AEHME acos(—1.0) (K4 cos(pi) =—1).
7. asin(double x). acos(double x)F#! atan(double x)
X =R 5r IR [A] double AR B R IESZ{A. RARXKEMRIEVE, ~BIU0TF:

#include <stdio.h>

$include <math.h> ‘!

int main(){ ; : J
double dbl~= asin(l): . !
double db2 = acos(-1.0);
double db3 = atan(0);
PEINCE(YSE, Bf, $£\n", dbl, db2, db3):
return 0; v

}

B A R

1.570796, 3.141593, 0.000000

8. round(double x)

ZER B TH double B4R R x PUF AN, R[AIZEAIHZ double &, FREATHCEE, <610

#include <stdio.h>
#include <math.h>
int main() {
double dbl = round(3.40) ;
double db2 = round(3.45);
double db3 = round(3.50);
double db4 = round(3.55):
double db5 = round(3.60); , : ,
printf("sd, ¥d, *d, %d, %d\n“, (int)dbl, tint)db2, (int)db3, (int)db4,

i}

Il

(int)dbb5) :

return 0;
}
TR ESE
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Codeup Contest ID: 100000566
Hiht: http://codeup.cn/contest.php?cid=100000566

2.3 &

2.3.1 ifikfy]

FERFERS, 20 SRR ERE A FAHRE D IORGSESITIME IS, X
TEAR if 4. if FEROH T

i : | :

BB, 2P A DI, ITHWE BRI BT

RSB LU 0> 3 BERI, WEKI B0k, M n.
if A P N A TR A (B 0 A R AT T B ST, U
A olse, BATFRA

o




E2® C/CHHENTT <

XA A BOLIN RS PITHE — M E ST HRAR, 2504 A ASBSLN AT =4
B SHRAR. B

#include <stdio.h>

int main() {

Int ny=-2p
d'E (e 3),{
n= 9;.
printf ("sd\n", n);
} else { :
printf("%d\n”, )i
} \ : }
return 0; e i

}

Mot 45 R .

2 |
MREESHRINERGT —MER), BAFTUERKTES, FIPUEG L. AdXH
A T Re S R L SR B AL SERR B3R R B R ARE MR ZE . BTl —BRBEHHAE
HERER TA TR RFETERE.

7ok, IR TEAE else K173 F FREREN FAREEARKER, BATTLUEH else if
K5, B '

if (&M a) |

| } else if (&fFB) {
} else {

} :
X EHIT R A RE KL, WRABSL, WHIWT&A B R RIL, WREARRL,
ARPITRIE N EESTHINE, w~EIT:
#include <stdio.h>
int maini{) A
int n = 2;
1Eln >3)
{91t I B
printt(sd\nh, n)s
Yoelsedf tn> 25
printE("td\n", n.+ 1y
} else {
printf ("sd\n",n);




RG2S AT, 7E if £,
137 8. ) S

/,.

g A if(n

e LRI, ifn)H S gkt 1= 0), XEHT if

R “E BB, HBT 1 ER O, T n AGER AR, Mok O W, AT R “B”,
2 AR 0 B, WAES T “B07, DM BEAE if TS R ik SRt AT BT o 2B
(BIEHUS n+m WARFT LK, XI2HEn+m 2484 0.

(2) IBFERN “=0", WATLIKH “=07, HEREXFFMIZEFE “1”. =0




H2E COHENT]

J:E ﬂ!n)ﬂ‘]g&ﬁt’%{ﬁ:}: “iftn = 0)”, Tﬁﬁ‘%ﬂﬂ EiE H A AR P R R T A
RERBIE . BT ifln)Ros iftn 1=0), Fik if(n)#Fr if(n==0).

VI2EE T RERH X AN TG SR AE RN, BHHSEAT RS . 758 e R
RIREFF I BE% B B IX M BIE R .

2.3.2 ifi%ﬁj Bw;:ﬁ |

i

S ERCT, S0 A BOIR, SHTHCHE B MO, ST RTRER B if 58
40, 544 B LA RHT RANED, RO

i




=y BE R

o

2.3.3 switch i5f]
switch EAITES X RMBZ & BEHERS, ERESLAGRONHAEHAL., K




E28F C/CHIRIENT el

}
Bt &5 5
2
e LHEREIF, Bla+b EAFEAMPEREL: Ha+b A2, 3. ANZEETER
AR, mHARRE 4 sad story. BIRSEPR Ea+b=23, FrLlit$F case 3 iX5&0,
WitHT bo HSh, ATRAERZ], B4 case FEMERERAMFHKESKHENERZER, X2
i T case A5 ERINIEPIA case Z [0 (1) A B4 TBMED E— case I ZE, BEIEAHMATES .
ENAZERR], FA case M JE — MEFAD L break. X/ break - AEHNE? APt
AT break #iMiHe, FHHRIHERESR:

#include <stdio.h>

int main() {
el e o
switch(a + b){
cagenly
printff"%d\n“, a);:
case 3:
;printf("%d\n", b);
case 4:
printf ("sd\n", a '+ b)¢
: default: : o
. printf("sad story\n") ;
}
return 05 - 4 L)
}
i 45 R
2
5
sad story ] :
WIS, M2 break WEA)JGE, FE/FHE case 3 L FHIFTAEREEIHE T HIAT L,
break MI1EHITE T 7T LLGS SR 24T switch i56), WERFILMZE, MRS ME—AILACH) case
THEPATIESR), BRI THTAIEQERHIATEEA B 1 switch.

2
Codeup Contest ID: 100000567
Hodk: http://codeup.cn/contest.php?cid=100000567 .




= HEER

2.4 TBINGH

2.4.1 while i&f]

IAER —AN A T AR 1 + 2 +---+ 100? AJRERLAEBEA A, {Hain
B—FEFEIRR BT E, EAREE —HREOMERF? AR, C EBF
BT R MSEIAR, BIREEL-AERMN 1 R EHER 100, Kb A
FEEMAR, AT UBRERLE R, M while i LIEH K =MLz —.

while A& W1 T
- while (RAEA)

}

ATAEZ], while k&R IEH FE, AR if B oHB—RELME A L, HR
BHATEREE N A R INKFE S, M while 7EFF RAEFH T while J5 05— A se B L (]
M5 ).

DA TG B F R A, ATLA%E4 n =1, sum =0, RELLn<100 VENTEFREAE, FHIK
0 nE sum b, FfFn @18.

#include <stdio.h>
ingomadm ()4
int‘n =1, sum = 0;
 while(n <= 100){
. sum = sum + n;
ey
e
‘ _Hprlntf(“sum = %d\n“, sum)
. return O m“‘
}.
fan H 45 R -
sum = 5050
514k, while ZAEHIWT R R IR, BIGAE S ﬁ*%$ﬁﬁ&%ﬂﬁﬁ%
O MEFERXE “1=07, WATLLEH “1=07.
@ WRFEXN “==07, WFALIEHE “=0", FHFEREXTARMIEBERF “17,
I
#include <stdio.h>
int main() f{
oint n = 12345, count = 09 )
while(n) { //M%TF while(n != 0)
count = count + m' v 10;
m =710




E2F C/CHPEN]

i

printf ("%d\p", connt):

return 0;
}
Mg R .
1h |
SRFERE SR T K n A — R BCEARM, B 1+2+3+4+5=15. while fEFF - EGET
n % 10 FKECYRT n EARAL, Z/FEE n=n/ 10 KEAR K. while FEFFEE] n 3270 0 I
{51k, 1351 count BN FHEMEGIR

2.4.2 do---while i&f]

do--- while {EFJFI while iBAJHL, (B TATHIR R LT BB
do{ ‘

}while (&1F a) ;
do--- while M S EHATEE S TN A K, REAFINENG A REHL. WIREME
A FROL, SEEREPITEMRS KN, HBEIKEMF AT, NWIRHER.
R 1+2+--+ 100 FRAE R, S F (FER: while FIREBRA TS HD:
#include <stdio.h>
int main () {
int n =1, sum = 0;
do{ ;
sum = sum + n;
n++;
Jwhile(n <= 100);:
printf("sum = %d\n", sum);
return 0;
}
g R
5050 ' :
ALK, while F1 do--- while A RN AINE? FEh LI TF b 20E MR8
Ko HSEARRMN, do--- while #FJF while AR ZAEAET : do--- while SSEPATRIE—IK,
RIEALHWTEREERBHE, XREE do--- while FEFH K ZAMZAI while, K4H
Fﬁf%ﬂﬂ’]kﬁﬂﬁha%%‘E%Eﬁu&@@%ﬁbﬁ%FTﬁﬁﬁNlﬁﬂ CRITE DL o TW!J;’IHT

#include <stdio.h>
int main() {
int n:
scanf(“%d“, &n) ;
do{ :
princitniiy




e E

Nem}
lwhile(n > 0);
returzh 05
Ll
EREAPI TR, TELIUXEE A6 WMARAEREER 0, W o A 1. ERA
do--- while IERIMIE T, AR n KT 0 WEFT LURIFHISCTIINAS: (B MAHEALY n B
A0, Bg EAN XML, (22 do--- while SEHIT —IRMEHR A, RIEALHN, XHs
i —A 1, BRAFEEE. 28, M MESCAW &R X n = 0 JEATHREA, HE
XN — LG IR P @ SR U S I B P . AH LR R, BB while SETT LS B 24y
TR RE
. tipclude <stdio /h>
int main() {
int ng
seant("3dr, &n);
while(n > 0){
PrEIntE (),

0
2.4.3 for iEh)

for ¥& 1) A P AT =Rl B3R B A b B 1, o WAk R
for (kK A; FikA B REK €) { f R

) : e o

V1B AKX for AP =AFRETOA B, HEXEERM “MiE”, FXanik
HAT U . SEoRAR R % 2 R

© & for fEIATTUAHT, HEMATREN A.

@ HWiRIAA B REMOL: FHAL, PATHI S AR B, BHIER.

@ fEHEMTAARITRERE, diTEEKC, ZERZ@.

AT B BT RS, R A AN A R

for (TR ZRRMYIE; MBH &M WHARREZIE) (

) :
XA for EMAZHAE: SABMAMERBMYIE, RJ5 R HWRER KR RRAL:
WRAROL, WABHAEER; WRMRIL, AT SN A, PATE R RS E R Ar &
MR Clrhn 1, HEFANESR R R AL, WhRE, =FlmTF:

Ji 0 finelude <stdio,h>

int main () {




E2E C/C++IEANIT]

imt i, sumi=. 03
for(d =l b0 <= 300 i++) {
Su = Csumd o+ 0 s
}
prinﬁf("sum = %d\n", sum);
return 0;
y ‘
5 R
Jsum = 5050,
AL for AR HKEE -
foria = Tsrnnees 0070 2 il
. sum = sum + iy
i
XA for PEHF (B IXFE )
© %i=1.
@ AW i<100 BE WAL AL, WA sum=sum+ 1, HEZFPAT i+ i &R 2.
@ FIWr i<100 RN FHOL, WA sum=sum + 2, FHEZFHAT i+ i &R 3.

@4 i==100 I}, FIW7i<100 AL FHHOL, W4 sum=sum + 100, FF7EZ JEHAT
i+ i A4 101,

® HIWTi<100 B EWAL: FARAL, WEE HAEH .

FRHAE sum=1+2+---+ 100 = 5050,

VIFZ W RERINA for BRI BRI E 2L, WA while iIFE, HEAR, FAHX=AK
X SEAE while 1EA) A HILT -

el il =) isum = 0 :

while(i <= 100){

sum = sum + i;
it 2 :

}

BRI, —ITHiRE XRENK i=1 RALTEAZERYME, M i<100 NEMEHEML,
FEPRHAAT 5E B 5 1 i+ RAES TR A B B LA3AT F—KPEFF, il for & A) HE2HIX
=AREAEIBAER AT T, XA LA FEER, e ERE. S a8
=5 for iHh), FEATERMAAKFRNEEH BHFEME. 555, for BRI FUWRAFE—A
wH, WA BIAIASE S, Ad—ae 2 Eidr, wE R R EE AR,
FEAREE: 7E CEF T ARWE for BRIMFRIEX 1 B AR (Flint i FEERA Y
1), {ERAE CHRRTLL, BRI T A 5k T S SR A A .opp S A REIE i 4 26 :

For(int i = dp 10 <=1 00 )

sum = sum + i;
}
BAR, BEIE XImA R A BT P 20, BB IR SR A A .cpp STAFTTAS

i




R XM, HAERZTRRFIER CHIBEFIRZ. BT CHREN THA CH, CIRFTLIE
CHHIETT, (B CHT R —EEMARTE CIESHEBIT. Bligz, #I%F, ERE
RS R4 RAE 0 cpp.

2.4.4 break fll continue i&f]

break 7E A H H# switch B 1% B2 52 B3« & AT ASR IR H switch $54) . T3 | break
FIFEEM TR, HERERSE FEERHER GIEAHN=MIEREQHT D, 7~
WF:
#include <stdio.h>
int mafin(i{
k "int n, sum - 0," ‘

5 for(mnt 3 mrlf 1 e 100, 1++){
 sum = sum + 1, .
if(sum >= 2000) break;”

} -
_ printf("sum = %d\n", sum);
retutn 0; k ' o
}' ,
frth 45 2R -
sum = 2016 . ‘
EEARESERTEL+2+3 +-+ 100 B’Ju‘ﬁqﬂ maj a%u% YL 2000 B sum {#,
ST BRI b i — 4% if %%#%’Hﬂf sum=>2000 HFiBH for FEH .
continue FI1FFER break A7 sAHALL, B AT BUTE 75 22 (K0 #7745 SRAGHF O 24 R0 5 [8], K5
HENT MG, T k
~ #include <stdlo.h>‘
lnt maxn(){ :
int sum = o, 0
: for(int i 1, 1 <— 5; 1++)(
k"‘-'lffl 57 == 1) ccntlnue,
Lostm S emm ok SE
metf("sum - %d\n" - s‘ﬁm';’ v
. returs PR e e
.
’iﬁ]tlj GE
S ‘ e : i i T
Eﬁ&ﬁﬁgﬂ’] for ffﬁfr‘:i] J:‘Ii’i’ﬁ/@; %2=—1 (EI] i %ﬁﬁ) Hﬂﬁ.ﬁ continue, Eﬂ_f@ﬁ’j
EUF I8 B VI ABAT, BUT iGN T 2G5 A T 1F continue 173 72 5 43 b,
T IX B AR AT SRR AT B
©i=1:i%2==1, F continue $17, TREHKIEDNHLAIHAIT, i++EHANTE




F2F C/CHIREN

TE¥ .
@ i==2: i%2=0, Kk continue AHAT, sum=sum+ifF sum=2, i++/FHANF)Z
PE3F.
® i=3: i%2=—1, E continue 417, T /EHKIERIEAMAT, i+HEHENTEME

@ i=4: i%2 =0, [HIt continue AT, sum=sum+iF sum=6, i++GHATZE
(32
® i=5: i%2==1, [ continue $847, T&J5HKIEREANAT, i+HEHNTEME
.

® i=6: ML i<5 LM, BH for 3.
Z i, break ER continue (I HEEEE LN Fete. XU MERERENSMERR, ik
HEVLEREENAHE.

%5
Codeup Contest ID: 100000568
Hbfik: http://codeup.cn/contest.php?cid=100000568 .

25 ¥ ‘A

2.5.1 —4E¥4l

A BRI R BIER R W R BHEE R AENBIEES. ATAM, SMREE
WAER AR X R A7 i i, T B R AN B I AR S M BT LR & A

— R R R AT

BmAR B4 (BEEKRD];

ER: BUAKXDBAREREER, FTURER. LA WEIRRR K — Y8 & %
il

int a (10} ;

double db[2333];

char str[100000];

bool HashTable[1000000];

KPR AT LAE int a[10]ERAR 4 %€ LT A int BUEHE,  HLLUT A% X7 0

BAAZFR [ THR]

ETEANE, 758X TKEN size F—HHAE, REEVEITARA 0~ size— 1 FITEK.
FlansE X int a[10].2 )5, SSVFIEFE W RIMKITER a[0]. a[l1]. ---~ a[9] (ALK 2-1), ARV
Vil a[10], FEH]S=I BERFHIERIX A




o B R

[ al0] [ a[1] [ af2) [ a[3] | a[4] [a[5] | af6] [ a[7] [ al8] [a[9] ]
Bl 2-1 HAHTER TARVEH

FEURE 4RI . —YERA IR, FESHHESRITHAE TR
FIRIIFHE T URYME, FHFRARFESHEE. J5HARBIRAE R T TR & B A F RS A &
SEILIAS R T A R ME. CATRERAR KR RIBENLED, T— B SLERAAVIME A 0.

ZNLIIE

#include <stdio.h>

int main(){
int alit) =18 3, 0 6 8 4
gowpine g = 0p 4 < 107 A4y
 printf("a[%d]) = %d\n", i a{l])
} ,
iéturn 0;:
}
45 R
all] =
all] =
af2] =
al3] =
ala] =
a[s] =
jath] =
at?l =
af8] =
af9] = o
,LﬁﬁﬁﬁizF?XTiﬁﬁﬂ a BﬁﬁJ/\I JLEAT TIRANME, ﬁﬁfzﬁﬂﬁi¥iﬁiﬂ§Hﬁﬁﬂﬁiﬁkyk%KJb 0.
ERNEHA T EEEBRYE, HAPRENTERTRIE—EILE, FA—ERA
0. Bk, MREESBNMBAHBYIME 0, RFELE—ALERN 0, HFRH—I K
ESRER.
dnta(i0] = 40}
imt-afl0] = [1:
ﬁﬁ*ﬁAm?ﬂTuﬁﬁﬁ ﬁLﬁ TuﬁéﬁﬁﬁiiﬁﬁﬁHMﬁW SRR
W— L&A, ATUAAWE R — AL S5 R AT — 7 BT AL E AR, AR A BT A AR
HIBHE. BBHERT LA N HERLE HER R . FHEMFEFEI TR a[0], FEHEAPFETER
ﬂﬁﬁﬁﬁm~¢m?%ﬁﬁ%%& J& T .

#include <stdio. h>

It

o o o & @@ o N W G P

~”‘1nt main () {
int all0is /!
scanf("%d“,,&a[d]);




for(int i = 1; i <« 105 1441
afi]l =afi - 1] » 2;
} .
for(int i = 0; i < 10; i+#){
 printf("a(sd] = d\n", i, alil);
i ; , ,
returnlO;
: :
LEAN 1R, AR

a[0] =1 ,

afl] =2 V{yf ; . , ?
af2] = 4 o :
al3] = 8

al4] = 16

al5] = 32

al6] =‘§4

N

a[8] = 256

a[9] = 512 '

2.5.2 Wity

HFE R AT F AR NS TH FHS, S T R H R Sk b Bt
—Fh, MAH—AFF a, HPIGERNEHR n, ZSRE SN NN BIR BT HER .
B W A e TAC e, WM it s #e i 7 AIE 4 iR R o R N EKER 3B —in,
MRS TTERD A 0B, HFEEHR. A THHF IR IEE, 171
MR — N a, HPE S5 ALE, 2500 a[0]=3. a[l]=4. a[2]=1. a[3]=5. a[4]
=2, BERIPTAHEMDNEREIRFHES . Tl rfed, Sk KEEc B BAa .
(1) F—#k,
a[0]5 a[1]tb# (3 5 4 WD, a[l]k, BEAZ), WKFFIIA{3,4,1,5,2};
[3[af1]s]2]
a[115 a[2]tb#% (4 5 1 LD, a[11k, BEMHIE a[11H1 a[2]30#, BERFE10 (3, 1, 4,5, 2);
BnnEn
a[2]5 a[3]tL# (4 5 5 LB, a[3]k, FEAZ, MEFEIIA{3,1,4,5,2};
[3]1]a]s]2]
4n5qq%ﬁ(&52wﬁxqﬂk,@ﬁﬂqﬂﬂqqﬁﬁ,%wﬁﬂﬁﬁJAgﬁh

GLel2]s]




C Wk ER

EEEI:! %—‘ﬁéﬁi;r«ﬂ;ﬁr /\ T?’)Lr\l:ti-&o
(2) B,
a[0]55 a[1]ke%: (3 5 1 i), a[0] K, Kk a[oﬁn a[ 1304k, ERIFHIh (1, 3, 4,2, 5};

a[1155 a[2]tb#k (3 5 4 Hb#0), a[2] Kk, FEEAS), HEFHA(L, 3,4,2,5);

a[2]5 a[3]ELiE (4 5 2 KD, a[2]k, FdE a[zﬁu a[313cHk, BEIEFIA (1, 3,2, 4, 5);

ik, B BHER AR, LT T =K.
(3) E=M. :
a[0]5 a[11tk% (1 5 3 L&D, a[l]K, EEAF), HFIIN{L,3,2,4,5};

ik, =8 aia, LT TRIK .
(4) ZEPUHE,
a[0]5 a[11kb4 (1 5 2 He#), a[21k, HEMAE), B FFHI k{1, 2, 3,4, 5);

Hth, SEPUESHEFF AR, FEEEAT T IR
b, CELEBHRLELE, FICLFR BldraR.
THERER WAL EHHR . SokE S AT sm AN . —BORU, TR ETEE
s AAg R, BIsERE XA R temp £ABCL — M a, RETHES b MEL O
BB o, BJ5THEAA a AR temp IMELS b, 1XHF a FI b BiERE T 2ZH. Tl
X BRI SEI T XA TR
F¥include <stdic.h>. .
int main(){
int a =1, b =
int temp = a;
a = b;
b = temp;
printf(¥a = %d, B & dd\nt, a, Bl
return 0; o
‘ )
B 4R -




B2E COHREAN

ar=n2y b=l
RIGRSEI BT . A LR F T ORI, A EFEAT n— 188, &8N ALR
FRIRCBAHE AN, WRKIBAE L, WA HIX BN, 4Bt g5 R, ik
BB BRI RIR B B A h . BARSEHL T
#include <stdio.h>
it mALBOG
int al10] = 43, 1, 4,5, 2}
For(dnt = e Uil e ity e a7 e
//% iR af0]Blaln - 1 - 11EEEMTF— SR
for(dnt o i=30; Juabi i s et |
Jif(afjl > alj + 11){ //ﬁﬂ%?fﬂlﬂ‘]%tﬁj@ M aj1Mary + 1]
int temp = aljl; ’

Il

a.‘[j] = afg sl
alj + 1] = temp;

} -
for(int 1 =102 3t < BedrE) T
PrintE(Nha S Al )
i
return 07
}
%Hj%%:
W28 s : ‘ s i ; /
A for fRARIELME: MRTTHRIB] TR LLE W, B a[0]13] a3]1HIFES T — M
LR, B A a[0]F a2)#BTE S F— M E:, H =@M a[0]F a[11#TES F—
B, BNE@ERE a0]FEL P EtbE. FHIRESHREI A, B4 i B, M a[0]F]
aln—i- 1J#MFZEE T — ML

2.5.3 4 ¥4l

THEBUA LS R R Y R, AR

HARRA BHL (B RD [(B R

TR I BB S Y ) — YA e

int a5 1eTs

double db[10] [10];

ehar  [256] [ 2561

bool vis[1000][1000]; ~ : {

THERAL TR A R — R R, RS A — RIS 4 TR

B4 PR 1] [ 4% 2]

i BE R A, X E S int asizel|[size2] () —4EH04, HEE 40 FAREUE L AER 0 ~




= mERR

(sizel — 1), B8 4R PAREU{E R BER 0 ~ (size2 - 1).
EABRME AR Y ST LU A A B A TR E AN
H, FlIET Ok E SCR int a[S][61#1 —4ERA B LAMKEE R 6 I —4EHA (WHE 2-2).

a[0]| a[0][0] | a[0](1] | a[0)[2] | a[0](3] | a[0][4] | alO][5]
a[1]| a[1]{0] | a[l)i1] | a[l]2] | a[1](3] | all]4] | all[5]
a[2]| a2][0] | al2[1] | a[2]2] | af2](3] [ al2][4] | a[2][5]
a[3]| a[3][0] al3](1] | al3](2] [ a[3l3] | a3]4] | al3][5]
al4] | a[4][0] al4](1] | a[4l2] | a[4][3] | a[4][4] | al4][5]

Kl 2-2 %4 a[5][6]

M—%EHA—HF, —YE8Athr] DATE 8 O RETRI4G 1k . e BB EvItRIL s, &
BHE R RIUFAK K KIE SR H B VIR etE oL, REHENHES S, FAXE
S2MHEE, MEXLEHRIEM TR Z I BEEBNRMEND 0. 2— Ml TFSHBER
SR
~ #include <stdio.h>
L oRERTRT TR w3, 5, 20, 48, ATy ) 01) 2, 30 4,50y

. for(imt i = 0; i < 5; i++){ i

for(int § = 0; § < 6; j++){ e
printf ("sd", a[il[3]): s
}
printf ("\n");
}
return 0;

-

AR

332 00

84000

00000

T 2345

000000 : =

ATLER, F 1. 2. 478K T TYME, B3ITHEHAES (BT GER: WEAE
KIESRIFMIEGiIEN) . Tl T HIE 2B ERIAR K 0.

THEEANFEFFH LOR B S A B T B AR, IR 48 RERE A — A 4%
A,

#include <stdio.h>

L= ST o R = i = |

int main(){
" int a[3113], bI31(3];
for(int i = 0; i < 37 i++){
foriint 3 = 0 3 < 3; J¥H){
scanf ("%d", &alil([j]); /BN a TR




}

}

for(int i = 0; i < 3; i+9)(
forlint 4 ='0; § <-3p'3+414

" scanf ("sd", &b[i][4]);

yig '

}

int c[3]1([3];

forline il i=0s 0 < 3: ol bRV
fortint 5 = D2 dl e 30 0aa

clil{i] = alil[3] + b{i][jlg
) 4 ‘ .
i
dfor(int i = 0; 1 < 3: 44w
for(int = 0p 5 <3 S3450
printf("sd ", c[il1([31);
'}. -
printE(An®) o
- b
réturn 0
} |
BN RS 3%3 MsERE:
1123 v i
456
789
14T
258
3609
i 4 e
2 6 10
6 10 14
10 14 18

KEHISRME: R R/NEK (R 10° 450D,

F2F C/OHPEANTT =

1 RN o ITE%

/AR TR AR B S

/i TS ¢ TR

W5 B O AR E RSN, 7 &R

FPREIRE, RERREARHENRTERRE RS, ATSERS 8N s
HEHIE N REEX A SFEMX, AVRIENZREKR, HiFEaREMRIE 10° K/

B AET ERBSIE

#include <stdio.h>
int a[1000000];

int main() {

for(int i = 0; i < 1000000; i++){




dafiy =g
1
. return 0;
| s 4 ‘ J
BEER—F 245, RERT RO, SHNAR fRA%L, R
JEXIN T T4, HATRIVERMN A REAT . Bl FHX B E X T — =45
A, FEMNRIELM RN TR T 1.

#include <stdio.h>
int main () { ’
int a[31[3]1(31;
fortineid = 05k <3¢ ey
 for(int i = 07 3§ < 3; JEH)
/ forclnt K =0; k < 3; kitt)! .
 scanf ("sd", &a(i] [31[k1):  //WASHEHA a IR
afiitilinleer /EN

i
for fint 4 = D¢ 4 < 35 148}
” Foryint 4 = 0: 4 = 3¢ desiy
. forfint k = 0; k < 3¢ ke | o ‘ b
printf ("sd\n", alil(31[k1);  //MHSEHRMamTE
o . W B
‘ “j_‘} .
. _return 0;

2.5.4 memset—XE(4lvp 84> oC Z WM [B] A9 A5

I SR BN B A — AN T 2R AR R O, 90 i X BB AR Ak A 0 BRR oAt g — L%,
WU REEAE ARG R B — Mok, A4 R — N o ZAH R A PiFh 7 5: memset
BRIBORT fill BRE, AP fill BREESE 6 3 STL 9 algorithm kXN, XE LN memset
BRI% o

memset BRI EL 1A :

memset (44, H, sizeof (HHL)); , : '

A ERA, {EH memset FHELEFLF I LT M stnng h 7&3(1’4‘ ﬂRﬁW@J%%&Fﬂ
memset & 0 Bi-1. X2F 4 memset {f H KR FHRE, BIXMEANFWIRFREMME, X
ARk int BUHK 4 A0S0 A [F] FE . 1T BT 0 A9 —BERIAME A4 0, —1 B9 Bk HIFMD
A&, ANELFHE. MBRENFARIMET (B 1), BAEFEH il BH ({H memset
HIPAT B . n BT




S2E C/C+HIRENT %:\“m’w

AR memset ETN-1 00 1, FRLREA AR, BI, H—RRARE R
B R R — N (ARBESEL), AFESEERRE.
2.5.5 T4l :

L PRSI
RRRYE A, PR SAIAIG, SO, RO

Bty A, SRPECE T DL BRI (BT R, B RARgr
B AR EER NP, ROl T




o omEmR

int main () {
char‘sﬁr[lS} = "Cpod Storyll.
for (int i = 0:; i < 11; 434)4
e (VRN Ee Tl
: .
- return 0;
: :
g R
Good story!
2. FRAYUH BN S
FRBAM R char B0, MR AR TTRUAIE “FRHB7. BERRL 4N
VELF R 3, BIE T2/ 8 . AR RIHMABR T scanf 51, AER] LA getchar BRF gets;
HoHy i B& 7 18 printf b, &0 LARH putchar B3 puts. T DA ik JLAY T 4 AT A A
(1) scanf 31\, printf %t
scanf X FRFRTIE Y%c F%s Pifikgz (printf A, TR, Hd%c FARBNBANTH,
%s FISKBIAN— PR B TR EEH R . Y%c B REH R S IR IAT I RN, T %s
W AR EIRAT RG] — N FREB R BT
#include <stdio.h> ‘ ; : G o I
int main(){ '
char str[10];
k scanf("%é", str)y
. printf("ss", str);
_ return 0; ‘
o
BN T H XN T
TAT :AT‘TAT
SR
 TAT ' : ST G :
ATLAER], %s RASHAENFRRNLGRE, ERERD TAT ASEAN. 74h, scanf
FEAE F %s I, 5 TH X N A 42 AT T2 AN 8 I & bz AT I
(2) getchar 8\, putchar fiHti
getchar Al putchar 7> BIFREAFGH BAANFRF, ZXREZMEEHT, XEFAH—
A= G AL 1 T
.~ #.nclude <stdio.ne o
Remethe
. ‘,-chér étr[S][S]}
for(int i = 0; i <3; i++){
. for(ine 3. = 0y 1) < 8: +4) |
str[i} [j] = getchar();
}




FoE C/CHHIENT afm‘w

T B &5 RA AR
(3) gets #IA, puts Hiih :

gets FSRBN—1TF/ 8 GER: gets WHIIRATA 0 FEAMIALHR, B scanf 58—
BUS, WREED gets, FESA getchar BBUBHUE BATRD, Hok HAFR T — 434 (5K
“HBAR—%) Ty puts FIREIE—ATER S, AR —REU (SRR 4 R

i L, R —AMIAT . ZRBIT

L)

gets(str B — A TN TR st 170,

B



=7 WR®E

AN FRFR ST str2[0] str 2[1]F0 str2[2] . Z S5 puts KX LEF 1T 8 R FERI Y

3. FRIEANFRTR

BT ARAEAR BETA char KEF TRAR, FHEFERAEAN S —ALEZ A char
FR BRILZ A, FE—RFRHEA (SR _HEFEHEURNE 4 HREHAE —1ZFR/0,
URPFBFRERNER. 7R EEH gets 5k scanf N FRF 5 N2 B3R INER A
K78 fam, 35— NFRAL, 1 puts 5 printf 528 N0 1E 4715 5 1) 45 R K 5
HE. FH AR AFAMEPN TR “Ta Ge Chang Xing,” F1 “Meng Xiang Yong Zai.”
(L 2-3) SRiEHH:

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
strf0]) T| a|—~|G|e|—=|C|h|a|n|&8|=|X|[i|n]|&]. ][0
str{i]{M|e|n|8|=|X|i|la|ln|&|—=|Y|o|ln|&|_|2Z]|alil.]Ww

B 2-3 —4EFREA

HERIPREE 1: L5RFF\0 17 ASCII 524 0, EPZF4F NULL, f&H— DAL, RIIT A8
IR T T E R/ FRBA N KE - E B LR AR RERDZ 1. EE: int B
ARIKBATEIMNO, RE char BEUTE. EFEER0 BRERARF—DRA, THE
ASCII 732 32, VIZJIRE
RERIIREE 2. WRARZMER scanf BB EUH%s # Bk gets B A TR 8 (FIUfEH getchar),
W EEEMARNE N FRBEFEMA “\0”, A0 printf F puts i i 7 FF 2B ICE RN FFF
B R e — RHEELAS, -
#include <stdio.h>
int main () {
char str[15];
for(int 1 = 0; & < 37 i+£)]
str[i] = getchar();
L
| imeemery oo
U rerummity T
}
LIPS P
AT . »
WS RSRRM T HZEFN (TAT G2 £EL):

TAT fi2w2@
2.5.6 string.h L

sting.h kXHEE THZH T AAEARN RS EH LU &8N T ZEREF I L
string.h k304

1. strlen()

strlen BREAT AR B FAF B 38— N0 B RF80G  HosgKan s

strlen (FfHF¥4) ;




% 28 C/c++19ei$)\|‘j

AT

#include <stdio.h>

#include <string.h>

int maini() {
charlstr[IOJ;
gets (str) ;
int lén = strlen(str);
printE(tadin®,len)
return 0;

} .

BN TR

memeda

Bt EE R

6

2. stremp()
stremp R BOR [PPSR B R/DF LS R, RN R uE, HRRTF.
stremp (FRPM4L 1, FRH4 2) ” '
PRSP L T 45 SRR F IR RO, DRI SR PN A8 4 str | M str 2, EWR
str 1[0--- k—1] ==str 2[0+-- k—1] str 1[k] <str 2[k], ARARBE str 1 BIFHB/NT str2. Hiltn “a”
M7 HFDT “D”, “aaaa” WFHF/NT “aab”. stremp IR [E] 55 B a0 T
@ WERTFRFHA N <FREE 2, MR [Pl —AS BB CR R g 28 A B AR ], A —RER—1)
@ WMARFFHEA 1= Fr%d 2, MEEME o,
@ WRTREA 1> FR8A 2, WEREI—ADIERE (ARSGFHRLAEAR, A —ER
+1).
B
#include <stdio.h>
#include <string.h>
int main () {
char strli 1607, str2 507
gets(stxrl);
gets (str2);
int cmp = strcmp(strl, str2):
Ifcmp i< 0) orinpf (Wstrll < isEr2Nn') ¢
elselsflomp >0 printf("serl > str2\n%)
else printf ("strl == str2\n"):
return '0;
}
WINT-FYH
Dear Mozart

Canon




LA

& R

8crl > s%10

3. strepy()
strepy BRUBCAT LAE — 745 BB 4R 55— A For e, H T
strepy (PR 1, FREA 2)
FE: RIEFRHA 2 SHSFRAE4 1, XBER “EH” 88T 4R/,
N UL
#include <stdio.h>
#include <string.h>
int main(){
char strl1ib01;, str2i{30]1¢
gets(strl) ;
gets (str2) :
strcpylstrl, atr2);
puts(strly;
- ¥eturn 0;
}
BN THT R
Ineffabilis
. Quo Vadis
B H B R
Quo Vadis
4, strcat()
streat() Al LAME —ANFRF B3R 5 — AN F R 8 R, K F:
strcat (FRHA 1, FRH4H 2)
ER: RIEFAHA 2 #3F/E4 1 5|, ~HWTF.:

#include <stdio.h>
#include <string.h>
int main () {
char strl[50), strdis0]:
gets(strl); |
gets (str2):
Strecat(strl, strl2);
puts (strl); .
returmn 0;
BN T
ArkLight ;
Through the Fire and Flames

Bt 45 2R -




% 2 E c /CHlaﬁ )\f—l RS

ArkLightThrough the Fire and Flames

2.5.7 sscanf 5 sprintf

sscanf 55 sprintf f& b3 745 8 R RO 28, SRR U B 22 ST (sscanf MELIA] EA] LA
Bifi# }y string + scanf, sprintf |7 LLEEf#A string + printf, 3I7E stdio.h Sk3CHTF ). Sek[E]
—F scanf 55 printf, WRBEMNFFHA int AR n 78 int B R o 2 FERFR, WE
R T XA

scanf (“sd", &n):

printe (4", n);

Hyz b, MM EEILET UM%TEET@E’]#? ﬂEP screen K7 B o

scanf(screen, “%d" &n), %

princk (screen,| Msdit, 0l

ATLARIN, scanf A% ATLSE 2L screen Hﬁ?ﬂﬁu"%d"m*ﬁﬁﬂ:’-ﬁ¥ nF (BIANEZESR),
T printf % H AT n LL%d" i A5 2] screen b (BIANA R
sscanf 55 sprintf 5_F 1 A% AR R, HANIEHE screen Hepll T 47404 UE%&%XT
— char $4H str[100]), WF Fi7s:
sscanf(étrf pedts &n)-
sprintf(sty, "¥dl', n);
_Lifi sscanf BEMIVER ZIEFREA str ‘PE’JV‘J»&-H"%d"EI’J’F%_Q'—Ef’@ nH (EENAE
£, BT
#include <stdio.h>
int main() ¢ .
int n; ' o
char str[100] = "123";
sscanfi{str, "3d", &n);:
printf ("%d\n", n); ‘
return 0;
}
M 45 R
123 : : ‘ ,
T sprintf BiEH/E 1 n LL"%d" kR E 3] str FRBA D GERMNEEE), wbiltn
T
#include <stdio.h>
int main () f{ '
int o0 = 233;:
char str([100];
sprintf (str, "%d", n);
printt("Ss\n", str).

return 0;




S e BB

i a R

232

J:E/\za—m“"ﬁﬁmrﬁ He b, A LMRAE A scanf 5 printf FREEREAT B A4 H0#% X
BNFU o 00 AR sscanf ¥ FRAEAL str o 9 N AL "%od: %It Yos " R A% NS 2
1miﬂﬁm‘®wbiﬁa%\wmiﬁﬁml¢

 #include <stdio.h>
int main() {
dnt ny
‘double db; _
' char str[100] = "2048:3.14,hello", str2[100];
. sscanf(str, "%d:31f,%s", &n, &b, str2);
| printf("n = %d, db = %.2F, sEr2 < %s\n", 9 db, strz),
- return 0; el ci .
) ' ‘
’ﬁ‘ﬁ ok :
L 2048 db 3, 14, str) = hello , L ;
%Uiﬂ, T 4S8 sprintf K int Z145 & n. double K145 & db. char E’;ﬁéﬂ str 2 $%
"%d:%.2f,%s" I X 5 B FRAEA str EP

#include <stdio.h> ‘ o ‘ ~fM
int ma;n() { .
‘ dnton o 120 ,
~ double db = 3.1415;
char str{lOO], str2[100] = "good“

-'sprlntf(str, "ed: 3. Zf %s", n, db, strZ) L Gl L
'>“_printf(“$tr = %s\n" str); o . |
e

iﬁﬁﬂjé"n‘%:

str = 12:3 14,good

BJafett, sscanf JliﬁIEJJJﬁﬁiﬁ ﬁﬂ%EAEAUiﬁﬁﬂélﬁﬁfiﬁ%m&tﬂ A4

REZRFE S E AR A ENREAAREBBETROASE, EHAERA
wit, FMEMEETUES R T #.

%]
Codeup Contest ID: 100000569
Hihik: http://codeup.cn/contest.php?cid=100000569 .
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2.6.1 PFRABUIHE X

MRBFREHELEI . REREER, REEIHNRBHEE, BALHEEE
KBRS BAT AU KMAEEL. b THERMEEMRE . BEENEN, C EERMtT “&K
B, BER AL —EVRERERINES, HEFRENTUREFAAMALEXRTERS
—iE. & math.h K30 TP sin(). pow()EHF R EGR & R A 2 LI Thaeny. A
PRV RE. Ba, WRFEAEXRENNE, NiZEAM? THBRIHE—
R SO vk

Seeh HEEAGE A A

- IRPIEY REER (SEEE 25 (
- EBEEH
}
B — AR B«

#include <stdio.h>

void printl () {
printf (""Haha, \n") :
printf ("Good idea!\n");
} ' b

void print?2 () { _
printf(“Ohno,\n“);
cprintf(?Bad ddeal\nM ;.
4

int main () {
prined ().
print2();
return 0;
} ,
i 45 R -
Haha,
Good idea!
Ohno,
‘Bad idea! , : ' ' ' i
A AEH, printl OF print2(#2 B4~ B E SRR 43 78 SEBL T 4 PSR A I DI BE .
"R HIE print1 ()R R H RS —F




T EaNE

. voidd printl () {
printf{"Haha, \n");
printf ("Good idea!\n");

}

it G BT 28 H 1 B O AR 3, AR 25 5 0 print] 52 BRBCAE FR, K3E 5 BT printf
AR Bk, 2 print] BRETHE ESLBLKITIEE.

BRI, T “REZRAE” fHTT BRI void. void (K SO “27, BIAR
EAL 476, 08 E R SR R A S — SE AT AR F A B, 20K Bt AT BARS
void, R/NIREIZEE N,

BJ5, 75 printl [ETHII/NES B S SH—— XA AT RS HO A LT
BB R TS R, T fabs(x)s pow(r, p)iXFh i EHE SH BB AT SR

THRE—HSREEBIT

#include <stdio.h>

“4nt judge (int x) {
Hf(x > 0) return 17
else if(x == 0) return 0

else return -1;

int main(){
: int a, ans;

scanf ("&d", &a);

ans = judge(a);

printE("%d\n”, ans);

.return 0; |

R :
ﬁﬁ)\_‘4\%§§ﬁ:
-4 - -

W H SR

=1 el ,
75 FRARRD R, judgeORBUR A S R H. A, judgeQB$H TR EIRA——int B (&
HEE S RN A AR ERE T, K EXA R B AEAT R ER A int B
B A R, C S FAEH return IR [E A ¥THEEAEEIEAE, H retum 5K EHERE
BRI — Frin g R [ 2R AUAH ) .

KB judgeOF B BHL, TLAAIE judge( R $ TR B MAMFEA—A int ZUAAEEE x, 2K
BRI x BIEFE: R x 2H%, MERE- (—4 int BFEE): R x £ 0, WRE 0; W
Box BES, MEEE 1. TEXREoX, BN ans = judge(a), XEH a 1A judge K15
BN, RIGHRHREIH int BEBARBES ans.

MOHIEE TR R, judge MBS HE KR intx, (AR TFHANNSEIR 2. &




H2E C/CHRENT

BAAFTLUG? HE B, XEATUR, RER NS —2REEN DR,
(1) 2R%E
AR R R IR E X BT AP BN #A B AR & (R AT A Rz D, #ilin
XA T
#include <stdio.h>
int x; e ‘
void chanée(){
X =x+ 1;
}
int main(){ _
x = 10; 1 L ’ o
change () ; i : ‘
print o %d\n“,'x),
. return 0;
}
i 4
11 5 j
F BRARRG S, 42 x & XAETA RBURETTH, XFEE x EXZ)E E’J@Tﬁ&f?&%ﬁ#ﬁﬁﬂ
N x, FTAYEREST x BIEH 10 2 )5, A changeQRREAT LA x I{H, M2 x &N
11,
(2) FHEE
H5A&RZEMY, RMERE XERBNH, HRERBATAER, REESRNREHE
RS, RN

#include <stdio.h>
void change(int x) {

X.= x4 e
}
int main () {

int x. = 10;

change (x) ;

printf (Maakn, x);

retuen D¢
}
B HH 45 R -
10 '
ATUES, YEERBPENT x 25, BHAEN change()@%ﬁtﬂﬁ%#(%)\ H4x1,
BB R I x 258K 10. XA change B (KIS% x @A &, AERB N4
%, EId change(x)fEEE A x Hst @& L —AEl4, Bl change S x A main
RBCE x L RERTHAMAFRRENARLZR (BRALFHED, BUSARK S TIRE
A BAIR o X AL SE 07 PR AR, BRBUE XHVNES WIS A SRS,




BZZ2id

T SE Br i NS IS ERR O B SRS . ik, R E R EX e
RBEAH, BariER AR RKE 7.

Bafet, BESEANBETUARE—, 2T AMERATRESEIT, EASK
iRgA W PVAH I P N LTI

#include <stdio.h>

ant MAX{int a, int b, int c){
Jat. M
ifla >= b && 'a >="¢c) M = a:
else if{b >= a && b >= ¢) M = b;
else M — ¢;

return M;

1ot mein(){
intaa, By od
scanf("%dtdsd", &a, &b, &c):
printf ("sd\n", MAX (a3, b, c)}:
. return 07
}
LN 2
3.5 4
LR
&8 %
RS DU AN, AR = AN i K
2.6.2 " P}i% main FE
FRBS—MEFRUAREE A, FHERFERBEEWNMIE, BN LN
ERBAE MBI IAT, REAETFERR AR BN A LR AR —IHEs A
TERH, HREREXNHLEREITHE. BEREF main RER M2 5i1:

int main () {

return O
} o
WAL AR B HIER R E B : main BB ZIR: NMESAREHE R, FETZSRE
R[FIEAY R int B, FFHAERBEANBIFHEIRE T 0. X THEHIRUL, main sEGR[E] 0 HI7K
XETEHRGIEF ERE& 1L,

2.6.3 VAEAENRE S B
B SR T DR AL, FLRAE D AN, SIS — AT E S K

e

—

b L
a0

sl ﬂ%



F2E C/CHRENT

RRECERA, BAFE_HFEHESKE), LRAANBATERSHAS. BERNE,
KA ASHN, ERBEFHBATROEERER TR RHATRABES (X5HEK
RMBEAFD. w~uT:

#include <stdio.h>

voidichange(int all, int B1[51){

af0] = 1;
afl] = 3;
alZ2l = 5;

BIOJ (0] = 1z

int main () {
idnt a[3] = {0}
int bis1[5] = {0}
change (a, b);
for (inf i = 0; i < 3; i++){
printf (N Fd\n", alill);
}
reﬁurn 0;
}
B g5 R
1
3
5 ; , :
Ft, BRBATTUMENSH, (ELRHAR RV IREIZE B, 0 R ER AL,
W R RER BT, B RREIR BB I S B N

2.6.4 PREMIREFIN

BB S R FS A — A R R 5 — AN 17 R 2 T main o6 8008 A AR
RO . 2Bl T

#include <stdio.h>

int max 2(int a, int bji{
1f(a > b) return a;

else return b;

int max 3(int a, int b, dint e){

int temp = max 2(a, b}:




temp = max 2 (temp, c¢);

return temp;

int main ()4
int a, b, ce , :
scanf ("%d%d%d", &a, &b, &c);
pEintEL8d\n", max 3la, b, c));
return 0; | :
}
BN =B
Bk 4 ‘
i S5 R
A : o )
ERAHD AT RASK i =N EEH P BB, main BRBGETIA max_3 BR#, 7E max 3 H X
AT max_2 RECREEB A EEKIRA.

2.6.5 PRELE VA

BREHEHRAREE - N REORAZR B A S . TR-DEENHS, KBHE 4 2K
BIX AR, AEEATEMERHARRYE CHA A CKERE, RUT TEIAE G
HT n .

#include <stdio.h>

int Feint n){ ‘ { ‘ e

it = ) return s ‘ ) /

‘ elsé peturiy Bin = 1) 4 ag

1 : .

int main(){

G ni

scanf ("sd", &n); e i
printf("%d\nﬁ, Etald: X

‘ return 0;
il -
BTN B -

&
MR
R
43

Codeup Contest ID: 100000570
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Hihik: http://codeup.cn/contest.php?cid=100000570.
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2.7.1 frar$aEr

F AR RAE A A7 PR TR

BB, AR A TE R AT A2, TIAF AR T & %
i8] X EA—FER, Hlin int B A& 5 F 4Byte, 1M long long & )45 & (5 ] 8Byte. AJ LA —
A AT — B0, R int TR RBRAE & 4 AL “ B3, T long
long % i3 18 1 8Byte, Fi—" long long TATRIMAE 8 MELLM “Bil” KAEHL.
W, BERABE, REZH “BRS", BENBRBLH RS, MRLE A,
A (WHED BLH—AHIE MBS, &R WM S0, HaERiy
B, TR BB A RPN R. AR M — RS T o 3 —
AL, R —/ int TR LR E 4 Y 4Byte 24P — /TR
B, W 24 R

AR LIRS, —A RS “IRE — AR, AE
VAL LR — M B AR, WL MR B i
B 5 CHFT IR RITFRAHEE (AR T Ay ] oos
AP, TN SR AP M A 2 S/ R M, T 4 SRR I
MR EER ", FIEET UM AR RREROAE w0, s
CRAIXA BRI AT).

W4, ERGAERNMIE? RIS, RATTHRNOBLILER e, REER
RAEM L&, RFETERMMEE. G102 inta MEHER, &a LRI,
R DA R ML HI K

#include <stdio.h>

int main() {
int a = 1;
printf("&d, %d\n", &a, a);
return 0;

}
B4R
2686748, 1

FHMEEESREARRE FSEHAR. FRBATLLERE], a8 Lk ER—EEE,
S EATLARH, $8EHR— unsigned HE [ BEX




2.7.2 fREMER

TREFEEARFBIRE (EE W AEMHEE), XA KRR int B2 EFRAFI int
REEMA. ot EEE, REEITEXT MRt EEkFlRe. BEEIEHERE
e A E AR B BT, EERMEHE R EME S+ kR RXE— MR, flnT
X LA E X

int* p;

double* p;

. chars p: , , , |

FE: B ‘7 WA BEFESIERAL FRRZRAZZATHAT LK, FERAS it
TR . HfF CEFRNBRTIEESHAEZRREL LA, R “int+p” MBI, M CHIEF
REJMFRBESHAERERE 5. ABRAEESBIELIERE L FHEE,

T, MBE—RAHIANFAMHEENEHLZRERNEN, BESRASE8TE 1NER
%o WEREY, e X, /\ﬁpl 72 int+ I, WﬁpZ%mtiﬁ_E’:]

ints D, ba; .

ﬁn%Eﬂ:FﬁEXE‘J}EEm%%ﬁEs %EEF@E’JEAﬁaﬁZEU%‘BMLE%

. ante p1, *pz, *p3;

% T 36 L, —%E%—AE?WEE$@ pl HTH:

int #pl, *pZ2, *p3;

IEAnRIA B i Ta%kﬁg;ﬁ)ﬁzﬂ’]%ﬂﬁht, ﬁ‘ﬁ&w%ﬂxﬂﬁm:x_ﬁﬁ, lﬂ:%?%@ﬁﬁﬁ
KA — ﬂﬁ%ﬂ%éﬂﬁﬂﬂmmﬂjﬂé, ?«%FW%XTT“ REFIRETRE

L 1nt aj
: 1nt¢ p = &a; :
J:EE’JRE%&_IUEEE
,,1nt as
‘; w1nt# p;
‘.f“?:‘:”‘p L &a’ ’1 . L . e
ﬁ‘ﬁﬁﬂ%%g%ﬁ/\T %1“}25%)]?“4{ 73‘/2111% 7F¥-
int =, b,
int *pl = &a, #p2=&b e ) - . '
TEERNA, 1nt*m?a’%l"E$B’J%’$Ei_ ﬁ‘ﬁ}:ﬁﬁﬁpﬁ%igﬁ Jﬂﬂ%ﬁfﬁﬁiﬂ_ﬂ.iﬂ AT st it
ht&a RBIES p TIAR+p 1. 2 MEHZRERYIEN, HTHELAFEESHAENER
BAWE, FUESRE, HEAEMERESRRYME—HIHASEH,
B2, X—AFREH R BB AL, TR ZIX AL FT IR TT R ? KB RAE S+,
B EX T int+ p=&a, PATEEAR p BN T a sk, X T p KIRFAERRE a, ATLL
EE SV AR FEAR, KIHME p KIEIHE, XFe+p sl LHEHEEITIT, RE3R
R a fH. wBIWT:
#include <stdio.h>
~ int main(){

int aj




FH2E C/CHBHRAIT

int* p = &a;
a = 233;
printf ("$d\n", #*p);
return 0;
} jugt
Wi a R
233
£ LS, HHEXT int R a, HERANHIETYIHEN. REE LT 2
B p, K a MMEERESS po IXI, $REHRE p AT a MHbht. 25 a BIRRME N 233,
BAEV, a FriEtuab M EEARRBREERT, EXHAERERtat. mEFmr5EL S,
EHESEATTRERBAR, BAET p KIATE, XFE«p BUIRENEIG R EA R, BIfFRE
B -
Bt AT LS, BEAR p (REFEGRHEE, »p BRXAHMEPFRTE, HMamBRHEER
«p HEATIRAEL, 7T LURZIKZBAMRAF M TR ThAE, BB T XM 7
#include <stdio.h>
int main () {
int a; =
int* p = &a;
*p = 233;
printf ("%d, $d\n", =p, aj;
return 0; :

1

AR

233,733 :

5 LR, 4452 E p FAil a Ml KRG EE N »p BHTHE, B/EERH,
*p Fl a #R<4H ARME.

FHEh, REFEE WA DT IR, HPmiE g R 2R ik s B KEE . —4
int«7 [ FE4HACE p ki, p+1 2% p Frigl int BB T—/ int WA EHHE. XAFTIE
) “F—A" EEEMT —%4 int B (B[ 4Byte), FEULIRE p+i, WY EEE#E] 24T int
REEZFAEIA int R, RIZS, REZREXRFEHENBEERE, Btk p+EET
p=p+ 1 ffH. IREZEERINBEE—BHTHAG, HXHESN2.73 .

X AR B SR UL, IR Ik A RIFR D BERRY, Biltn e A intx p IFEENZE R, int
METHFRR, FERRUFTNIEH BRAAMEANEERAERE, watdil, b Xiast
A p ANEEWSFEI double BYER char BB (G HhbE, T 4R int ZUECHE (9 HbhE.

2.7.3 REFSEA
1EZ BT e b 3R 3, Kdl R e bbb b SR TN A R 2R B0 4061 R
S} int ZIHGAH a Sk, a[0]. a[l]. -+« a[n— 1]7EMuAE EERELER) . XAERT LALE G R HIH D

B b E HAF&ORIRE e itttk Bl a[0] kit h &al0], BRE(AH a (25 Hiuhk % &a[0].
A CcESS, BARKRBEISANERIMER, Fit EmrE 7+, f a= &a[0]




FAZe Bl
#include <stdio.h>
int main ()4
int afl0] = {1)s
int* p =
prigtE("8d\n", #p);

return 0;
I
R
i
fE RS, a fEHEA a M Hik&a[O]MI A RS TR E AR & p,  BRIMkA H*p HS0wE
R af0].

RUTHE PR 2, $8EHA 8 W AT, SN MiRA, RAS LN a+i %R
T&ali], XZFENH a+iFAREEYH a HEIRE i 1 int BRI E. HRENVETE, a
+1 Hs FOR M, W RARE S R P e ali], WEM EES, MHER @+ i)FEAH a[i]
. HIETET LIS B —Frim AR T R BB E vk

seant ("5d", a * 4); i

JRSEHE a+i ML EHEE K R&a[i], BT a+iM&alilSr, EHAEH a+ i 1EHR a[ilik
sk SE EEIEM . TR — ?%Aﬁiﬂ#ﬁ&iﬂﬁfﬂ?

#include <stdio.h>
int main ()4
‘ int allil];
fordint 1 = 0 4 < 10¢ 548} {
scanf ("3d", a +. 1); o3
o
foriint i = 0; 1. < 107 1+#){
printf("sd ", #(a + i));
1
return 0;
}
B 10 N TTR
12345568 1.8 8 10

iR

P23 45 6980800 L
Fh, BT HRH AR LAMEA Ei%%{’ﬁ @%TUﬁﬁﬁﬁéﬁﬁﬂﬂPEﬁm?:
#include <stdio.h>
int main() {
int 2[00 = 41, 2. 3,4, 5, 6, 9, B .0 107,
for (intx p~¥ ar. p 4 a +’10; pte)
pringf(ed ¥, sp);
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}
returen 0;
}
vt 45 R
1123 da6 809 00
FoF FHR TIREHIORGE. KA T KBRS
#include <stdio.h>
fnt main() ol
dnk a0 = (1, 4, 9. 16,25, 36, 49};
int® p = a;
int* g = &al5]1;
printt (g =l%d\n", gl
printfi'p & %d\n", ‘p);
. printf('g - p = *d\n", g - p);
return 0;
}
EHER:
g = 2686708
p = 2636688
giF R e N
RS, p 1 q WEABERETIREA 3, FIkA LR EIARKNSR,
(BRBH 2 A —E A2 20 . ERLSEM, T q-p MHHEE S AL 20, XEEA
[e] 27
BT L, $4A4% a B EBAE N a B TR ML, Bk p F q H5E5 A &al0]5
&a[5]. XK q—p BORIEF /ML W IBEES, THXAMEERSLL int R84, T 1A int S
4Byte, DRISzRR EFBARENZ [MBEBI R ZA 20 / 4 = 5, FULSHH 5 AR 20, HiFH
B H R R AN, FBAT LRSS A B int RUGIREHER, SHMTERFED
okt 2 [AAEZE T JLA int, i T-&a[0]M&a[S]Z AR T A int, RIRHH “570 XAMEREXS
HphERI R Fa st FIFEEH -

2.7.4 {H$REHE BAE RSB

FRAFRI T DL b BRSO, XA IE R R N R I RER BT
SHX AL T I T EHATEOE,  BUE IR S SR . BT

#include <stdio.h>

void change (int#* p) {
*p = 233;

int main () {




o omAmR

int a = 1;
int* p = &a;
change (p) ;
printE(Mad\nt, ay:
return 0;

}

fatH 45 R

233

fE BRI, int+ R 4RET 2B p IRMEH a (Kihlik, SRJ5IT change B BIEFEEAS

B p EASHUEN . BERMEARIZER a Ml 77 change B3, MH »p Bk h 777K
%, HMRESEET a A8, YBERH a N, REEESETIME. XhEE 7 K
Atk .

KE—ANLHBT: FRBEEASH, THFENH.
TR BT A A — R, BT BB AR, B4 AR

temp 7R — M a, RIFEFHES — M b RIES CHEBEIRN 2, RIGIEEH a 95
AR temp BA{EZY b, XK a M b BUTER T3 He. FHIXBARISRSEEL T XA ThAE:

#include <stdio.h>

int main () { ‘ o e
int-a =1, b= 2; ‘
~int temp = a;
‘a.zib;
b “ temp;
printf("a = %d, b = %d\n", a, b);
. return 0; <
b
e R
a=2,b=1

W2, MPBELLTHRINEEHERE, NZEABE? HETRERN, FEXMEEE

MASEI) :

#include <stdio.h>

void swap(int a, int b)({
int temp = a:
a=>b;:

b = temp;

_AnkE main()4
int a =1, b - 2
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swap (a, b):
printf ("a = %d, b = %d\n", ' a, b);
return 0;
}
vt S5 R
a = 1;-bhi=|2
ARk e AR 2 B R R B ) — IR (B AR5 . sl Ui, 7EVAH] swap(a, b)
I SR a M b MOEAREED: T, RFEHS T 724 T — DRI, S XA RIA A2 2 1 main
BB a. b M. T RANAMERIRE T,
APTRISN, TREF AR R, IR AR RE R RAE NS HIN A E R AR ikt .
RAERPHAEFE L FXC RS THRE, FRREMBEERE. Hit, £ EEORESE
J T THXFE

#include <stdio.h>

void swap (int* a, ‘int* b) {

int temp = *a;

*a =‘}b;K
*p = temp;
}
int main () {

int a =1, b = 25
int *pl = &a, *p2 &b; S

swap (pl, p2):;
printf("a = %d, b

{l

$d\n", *pl, #*p2);
return 0;
}
i tH 45 2R
a=2, b=1
1E LR, &a (a [EHHE) F1&b (b [HbHE) E WS HtEN, 1E15 swap BRE P intx
RIFRET AL B a {7l &a. TREFALER b /7 &b. 1XHf, swap BREF ) a Fl b #ZHbhE, TTy*a F
b FEMEE ARG EHE, nTLL B 2 int BUAR, BF Rk T LALRTTH IE B MRS
BT o TR EEXT L AR BT A, R AT A F 2 T8 main B#h a 5 b (1
H, &&LHa5b.
IR PR F U ER SR GRE T A2 S R EEUEE S R):
HIREE—:
void swap (int* a, int* b) {
int* temp;
*temp = #*a;

*a = #b;




s B ER

*b = xtemp;

}

WEHIFELUA, BERstemp. *a. +b #ATLL “FHAE” int BUABE, 54 H0AT LUEHE
AR AT Bt A . RAMEHSLEA R, W75 7E tempe 7E7E X int+ Y 1)
TREHAZE temp I, temp WAHBAIIRIL, WHLEY, FREZER temp A7 HEHER BENLITY,
I RAZEE LG 0] R R G AR, TBamta s (M B sMEREs ) 0O .

o) R B SR A B g g i BESRER temp — FFaRA SRR AE M0 7= 26 T BEALA b
Ak, TR A ERAIE, XEERASE ST . AR

void swap(int* a, int*x b){

int x;
int* temp = &x;

*temp = *a;

*a . #*bj

*b = stemp;
}
BiREET:

void swap(int* a, int* b){

int#* temp = a;

8= g

: b = temp;

) .
RS LI ARE T ERAE R A AT B, DA B B TE A e T . s
LR KR X : swap BREUE AT Hese bl 2 J5 main BB K a 5 b [kt g As e,
AT, BESBO L% T SR — KVER), main BREUEL swap BRETHO “Muhk” Fsg
R “TRSER” (%, HASGHREERE —HFHE “HEHE®E”, swap sRE Mkl A
St AT B SOF A REXS main pRECE RIHEEE L RS AE main oR %R M HE R AR (LI L AER:
swap PR oo ik FE ) O BEE EAT B . X kA B HEAT 08 L S R 2 RTRHE AN i AR
RATZ AR B —HERIE A, R, B Bl A e ks, BIAE Y T
int«FVE—PEEAE, AN a Ml b &R 2t R A

2.7.5 9 H

L 5IRKEX

G CH— oA IIEYR, ARSI . ARFTFA, KBS ERIEN R
AR, X REAR RN R, MREEESEANNSH, B4 K fEH
fakle Ma, FEAINETUAERTRE, MEXIESUEASHOHERK? — MR ER T
R CHHI “FIR”. FIRAAFERIE, MRAFRALRE T MHE. Bl RixkE4
IR, RRKFKAERET M4 “FR”, HEEHNZLTFRHEOELEFR—NA EXH
NGTFHRI T RPN 5B T4 FORKIZSE T M4, IXRE IH 4 7 BT 44 73
SLHGEIR R — AR, BX5| FHARRBREREN R R HRE.

FIHBERER T, AR RAERBRSERA SN AT AT (&INTE int JSTH




H2E C/CHPIENI]

N EARLWIHALL, % ER 5] RN NRE, Fik—REAEAREAFMD, 7~ (H
TR CHITETE, BRSO RARIEA cpp KALD:
#include <stdio.h>
void change (int&x) {
Xi= 1z
}
int main () {
ing % = 103
change (x)
printtiMsdn! . x) ;
return 0;
}
AR
1
16 LR AREDH, 76 change EEUIOSHL int x N T &, 1EAE NSRRI SHIKBE L
EARETENR. TEEENE AEEEMHATIH, BRBKSHLMELREANSHLT
PARRE . il s AN P s s T AR AR R T LA
#include <stdio.h>
void change (int&x) {
X = 1
}
int main() {
int a = 10;
change (a) ;
printf("&d\n", a};
return 0;
}
R EIRE|H &R I H &K PR, BIAHARE MRS
2. REFHISIA
fE 2.7.4 AR EE R BRI RS Rk B SN R R AR, H
BRI T, BORE IR R AL M STCEE B RS R b tAb T DUEE S| R
SOl ETAIRR T, Bl

#include <stdio.h>

void swap (int* &pl, int* &p2) {
... int* temp = pl;
pl = p2;
p2 = temp;




L

int main{){

intia =1, b = 2;

int #*pl = &a, *p2 = &b;

swap (pl, p2);

printf("a = %d, b = %d\n", *pl, *p2);

return 0;:

} ~ . o
X R R A7 2R, fest A m H SR unsigned A IBEAL, DRIGON T 2%
ERE, FTLL “fRi 87 MBI int+ T B AR AR unsigned int Y, T H A HOXFERI BRI B
RTREmMTI .

WE®RAKE, BT HEERENNE, HIkEEAMEATIA. T2 EmaAn
R LS ) swap(&a, &b), THLZRIFREZEE pl Al p2 FFif&a M&b, RJFICIEFHRREA
ABHUEN

FAh, R EEH AR T 5 H, MXEHEXAET#EN, Rpieits HEsE,
EFEHRERM A, REHEMESIH, IHESASBEREZ.

%>
Codeup Contest ID: 100000571
Hbdk:  http://codeup.cn/contest.php?cid=100000571 .

P i
2.8 K (struct) BY{EH

BIPLAEA 1, AT DAR DT (B E SR ARE A B2RA (W0 int 55D, B AR LR
XEE—MIESL: L —ADTFHIEGER, FEUNNBA, HENARASER RS, FiR.
FHlT. a2 REAFRBEGE AR XD R PR R BT DS, WAk
YERERMA R, MXLThERALSEHAE (struct) HTLURIFHISEIL. SHMBERZEE
FAER R, ATEOR A TN R SR SR T (AR B R A e, DA B R RIS
gy, ek — SR EHRE.

2.8.1 EfrE X
s XA B AR

. gstruct Name |

: N~%§$Mﬁﬁ#ﬁﬁ#§%x%ﬁﬁ%ﬂ
- | S
T SRR R — T, MBS MR R B 255
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Bltn, TEMEFADFERES. A ﬁ%ﬂl%ﬂk, TJLTUJZ#%X

struct studentInfo ({
int 1d; :
_char Qénder A/IEY or Mt
char name{20] '
. char major[ZO]
" JAlice, Bob, stu[lOOO]

HHr studentInfo ;EIZA%V]WFI'J@? WA HE X T id (2£5). gender (145D name
(#E42) M major (BMk), XEHRREBAEAENGER. MAEKRFTESIHEXT studentlnfo B[]
Alice 1 Bob {ARB AN EHALR; Z/FH stu[1000]5t 2 4 A 1R 2 24N E XK — A4tk
B CInRAEMA e XA R, RS EER 5.

NG5 A BN A AR B B T RT LR TR B e SO, R DA PR A H R R A (n
int ) FRFEE X:
studentInfoAlice;
studentInfostu[lOOO],

TEERMNE, dakREmaee kT H E'.Zii% (EﬁAglﬁﬂﬁﬂﬁiXH‘Jlﬂﬁ‘ﬂ) Z AN
EMEIERE. AMLBERAEEELECOAS, HETLE L E SRR KRR Filn:
struct node ({
node n; . /A Tﬁéﬁx node E«‘:%ﬁ
nodes next;  / / ATLLE X node*ﬂﬁ“ﬁ’ﬁﬁ
bi

2.8.2 ﬁlﬁ%@ﬁﬂiﬂ‘)iﬁ%

Wil kA T ERB PR <7 BAER “>7 B4E. BITEIE studentinfo AL 5E 3
J T THT X«
struct studentlnfo( i
int id; '
char name[ZO]:
‘ studentInfo* next:
}stu, *p;
iX#f studentInfo % T — M4 next K8 [']T*Aiﬁiﬁﬂfﬁiﬂ:, H“t*’]ﬁg}ia*ﬁx
THEARR stu FfEEHER p.
TRV stu EP/BEEEFJE{HDT

stu.id
stu.name

stu.next

i fEEH 22 & p '4375%1%5'&&@?
(*p) .id

(*p) .name

(*p) .next




L

ATLUE R, X4 AR R A SR et AR B To R s R SR — Y, R R4
JETEAD “.” SR JE PR BT A T REN AT (RN BRI, XA AR AR R T TR KU
E%%ﬁﬁ%,%qum*Rﬁ Ww@ ﬂ%?ﬁigﬂﬁ%%%ﬁ ECH S

p->id

 p->name

p->next

IEfn_E RS, ,n*ﬁ¢$?b%+EE;gFﬁ)ﬁ??ﬁ@ﬁﬁhﬂﬁ%ﬁ%éﬁﬁfﬁﬁ “>” EEJ:E%EEDﬂHﬁJEE?ED
A, EAFA “#” B “>7 YRSGHRERIERATTEN T IEEEEFMN.

248, AT ALY stu.id TRAE B IE stu.id TRE S HADAL &
stu.id = 10086;

ant getId‘='stu.id;

2.8.3 K HIPIRiL

BEIgEAL, BE ARATLLSEE L — studentInfostu HIGS AR R, MRIFXHARILR
B EE,U$ﬂW#MME%,FWWT

Spiwid =0y
stu.gender = 'M';
A FE RN AT IR AA -

scanf ("sd %c%, &stu.id, &stu gender); ‘f”'
BRI, IRA 5 ﬁ%ﬂﬁ%@%ﬁ#?ﬁﬁ A A —FER “HiE ek 20”
R EERHEATHIGAA, s FTiBHE R Bt ARt st ki —Fl ek 2, ©H
e YAEG kT . MERBN—MESREATESREIRE, HRHL S55MELMR.
— e ut, KA XA, HABESER— BN EERE (EAT .
Bl FE G TR, “studentinfo(){}” BtRBRINAERMMIERE, 7T LAF FIXAMIE B EH
R B MG EER LA, EBAIREIZEAE, Fil studentlnfo FITHRH EARF:; BEERAS
B, FLUMESAREH; EhEEREE, FREFESARZN. BT X G R
e, AMLLEBEE X studentinfo KA I BTIAMATAIAN (FAEEA LM 3RAUEM
VIBRO.
~ Struct studentlnfo{
dnt idp
bharygender; .
/ / BRINAE A 3 B 3
studentInfo() {}
W4, NEAEEE CThRA id f gender VIS EL, NZEAMYE? REMR, R
EAR T I IXAER B G S Bk xt 4 # fh A 2 B BEAT IR AT, b _id #1_gender #{ 222
24, %TﬂBﬁMIaﬁﬁ,ﬁabﬁﬁﬁﬁiﬁzmTu

o abtruet studentlnfo{
lnt id; o

char gender;
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/7 T (92350 R 45 0 A 08 AT IR0
studentinfotint ' od, char gender) ({
/ /A
ig = dd;

gender = genderg

bi

AR, KGR B T CART AL B —AT

struct studentIniof

ARE Ads
char gender; : {
studentInto(int  id, char _gender)g igd( id), gender(_gendér) {1}

}i

AL AT DAE 7R BN B S M A B AT IRE T

studentInfostu ='studentInfo (10086, 'M');

FE: MRECEHEXTHERY, WARALRLRE X EHERR, tulii,
BN S R B 2 “ studentInfo(){} 7 SEIN# B & T« b T BEREAWIIRALALE X4 AR &,
N REEE MG R BESRE, WL “studentInfo(){}” Fahim k. XEKE, HESHEAHK
MRBASERHF, ] L€ LR SN E R, PLENA RGNS, BT :

struct studentlInfo(

int 1d;

char gender; i

/U E X kel -

studentInfo () {}

[/ R4 gender

studentinfo (char gender) {
gender =  gender;

}

/ /B #IEGR A id fl gender

studentinfolint id, cher gender) |
id =« Ad;

gender = gerter:

}i
AN S, o Stk Pomtﬁﬁ?ﬁﬁi?@ﬁﬁ’]éléhx\ Yo
#include <stdio.h>
struet. Point. {
dnt, X,y
Point () {}  //FUANZYIEEMHE X pt[10]
Point (int _x, int _y): x(_x), y(y) (}  //FCARHE x My KATMHL




s kB

}pt[10];
int main () {
int num = 03
fortintii = df 10 <= 3¢ G40y d
forlint 3 = 1: 4 <= 32 4y
ptlnum++] = Point(i, 3); [/ BEAE M R

}
for (ipt 4 = 03 3 <ontim; it+)H
printf("%d, sd\n?, ptldl.x, pElaloy)¢
}
return 03
:
FA 3 BR BUAE A5 M VR P G R R 22 (K T A RIS AR R, R0 T AN 75 2 s ) 2 ek
I — A kA, T HACRD SN T4, #HERA ] .

>

Codeup Contest ID: 100000572
Hhudik: http://codeup.cn/contest.php?cid=100000572,

EaeaeE

2.9 %p 7

2.9.1 cin Y4 cout

cin 5 cout /& C++H A S % R B, BRIk S “#include <iostream>" F “using
namespace std;” A REMEH . cin Al cout NFHEAR C 1EF H ) scanf, printf BREIPHEFE ERIA
wH AR, BATEM A ILEE &, T DN EERTRMAMY, 05 M.
1. cin
cin & ¢ Fl in AR, RAMIANSER “>>7 KT REEMA— ¥ n,
AT DARE T 1 R B AT RN -
#include <iostream>
using namespace std:‘
int main() {
Gt ng
cin >> n;

return 0;
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}
A LAURI, cin I AANTEERK N WATREMBUIHER &, BEEREEERAMATLLT .
S5tFEE, thn] LAIEEAN double BUVF ii% db. char BUFHF ¢ AW —FFER:

cin >> db;

=gballl oot e

MR RN EA AR R NG, ATEEREEA>> Ty A . #ian T
ARSI T int 145 & n, double BY4F & db. char 214 & c. char BEAA str[]:

cin o isee db 2> e stighes

T U RAREEE N — 84T, WTHZEALH] getline BRAL, WJ!UJT?EH’M’CEWL?E HEATHEN char
RIB str[100]74

char str[loo]ﬁ i ;

cin.getline(stxr, 100); =1

1M RS2 string er%% (3 6 N4, WFEM P HA -

string 'str;

getline(cin, str)’;

2. cout

cout A& ¢ A dut (14 eiAl, HAFFH 7ER cin JLP&—300, KA K 25 HiE 5T
<<, FHEIAEHE T int B85 n. double A& db. char Y45 & c. char B4 str[]:

cout-<< n << dbr<< ¢ << Str;

(AR BRI, Wi lﬁl#&ﬁﬂuﬂ% DR e T DAAE A AN AR B2 A L 25 4 -

cout << n <<""<< db <<“"<< = e LA T ) e

AR, T AR o [ 5 At T LA

cout <<n <<"haha"<<db <<"heihei"<< c <<"wawa"<< str;

%f cout Kk, HATHBM AR F—FF C AR, R \n RETERAT; B _FP
JENRAE endl RERHAT (endl & end line FI4HS ):

cout << o <<nft<e dib << efldl

W RAR ] double BYFIREE, Bl MU HAL, AT EERH Zarin b—L&
A, 3 HE N b#include <iomanip>3k3Cf. T HEIFIESHIH 123.46:

cout << setiosflags(ios::fixed) << setprecision(2) << 123.4567 << endl;

Hyr b, WERME, HAHFEEEH cin IR cout RIBHTHMAME L, FhEliER
N KRR E N FRIEIEFREEE, AEE H NEdEERARMA T ER C L.
PR A SR HEFF R A8 C 1510 scanf 55 printf BREGIATHRIA /S, KA+ DB
AMEH cin 5 cout (FII%E 6 TER4IH] string).

2.9.2 RSB

i EAL R R A AL gD, 7 s e vH BN A A SRR .
Blinfed KREBWE G, — M ABNE 3.14 ETHENH ] BEAE 6% 3.1400000000001,
WA TTREAFE AL 3.1399999999999, XFE AL T X LB HEAEH KA AN TI (HA C/C++
i) “=" BEREAMAABEHEN true). TRFESIA—MR/NE eps XX FiRZE#E
ITEIE.




T BEER

1. FTEEF (=)

B 2-5 BBl oA E T X EREE .

W 2-5 Frr, WER—ANE a AE T [b-eps, bteps] KX A ¥
i, BRB4HIWT N a = b BT, HRA eps NMIEDNE? BERE  beops b beps
B, eps B 10° B— M EEMEF— T ABHMBEREALSR mos 2rKarEE
H, ARRA . BT LU ops XN HEE Lo-8:

const double eps = le-8;

BT R, ARHBRES Bk X TE

#define Equ(a,b) ((fabs((a)-(b)))<(eps))

Ean BT AR, K a 0 b FHVE, W%ﬁ%%ﬁ@$?ﬁ$iw&WZ%ﬁlmmﬁﬂ
k2 MFE S RN TR IR X AT R R R R WOREEMAASET, AH®
EﬁmHMEw%@M—Aﬁﬁﬁﬁ“VWﬂ(mw@bpn?%Eﬁ?*ﬂﬂuﬁ%Ew
BREORM V7 RUBOEAT L T -

#1nclude <stdio h>

'Lf"#;nqlude <math.h>
_ncﬁﬁﬁt“abﬁblémepé'z.lees;
. #define Bqu(a,b) ((£abs((a)-(b)))<(eps))
int main() { o !
‘double db = 1.23;
if (Equ(db, 1.23)) {
printf(Ytrue");
L -
. printf("false™);
W
. terorn O
‘}-’; - e , = ‘
FREMRESMER d = 1.23 N5, KIFEIFEHH true. HSEABX Py HLE R # (1) LE
BB TR UBMIREER (FHL L, WREFEELBESHTUREERTE, RATELE R
%, JUEBELE), HEY—NEERTTRERAKMERE, BERRKEATELT .
Bt FEAARE S, dbl 1 db2 RIREFERN % Er, B2 T false; MAEH T Equ &K
K= trueo
~ #include <stdio.h>
. #include <math.h>
: int main() {
' double dbl = 4 = asin(sQrt(Z.O) /2
, ~ double db2 = 3 asin(sqrt (3.0) / 2);
” “ln { iffdpl == db2) {
'   pr1ntf("true?),"5 "
} else | G

pﬁintf("false"):




e S e

}
return 0;

} i | : .
B8R, HTXMRENZEW, HEEEFESHERS, EWEETEBIE.
2. KFE8EAF )

’ 2-6 FraBIh KR FXEREE.

) . o —
b-eps * b b+eps

26 KTRMEREE
Wik 2-6 fis, WR—N 8 a EKTF b, BWABSDIEIRE eps FIIBTEREZ 4K T b,
E R A KT breps M AGEAIEARKT b (BBl a s b jc? eps)

#defme More (a,b) (((a)- (b)))(eps))

3. NFEBER (<
Bl 2-7 BB AN T X s

-

all

L 1
b-eps b b+eps

27 MFXEREE
52 28080, wR—Ea BT b, IABUILEIRE eps WML EZ SN F b, FEik
N beps FIHCA REFIE A /NT b (B[ a 8 b M TF—eps)o
#define Less(a,b) (((a)-(b))<(-eps))

4. KTFETEHEHRF =)
K 2-8 FianBlA K FE TR~ EE.

1

b-eps b b+::ps
B 2-8 KTFETXEREME

HTFRTHETEEMSTUEBARTEEFNETEEFNEES, TEFTEL ¥ a
fERZENBNTEE A e A A K TFHEET b, B KT beps MEIMN LYHEAKTET
b (BE] a J& b K F—eps).

#define MoreEqu(a,b) (((a)-(b))>(~eps))

5. MFETERR (<=
B 2-9 Fizs BN S TR R ERE.

1 1

b-eps b
B 29 NFETRERAEE

b+eps




csinsioa ::_7;" E s % 8

5XFETEHEMFEM, MFETEEMTURRN D TEEFNETEHENNE S,
FRFEIL A a fERENEE N RE% A 2 H /D THELET b, Hib/h T breps KIEHATR
N 24352 AT b (B a 6k b /N T eps)o

- #define LessEqu(a,b) (((a)-(b))<(eps))

6. Ef#En

B ATFESC, KA H cos(n) = -1 Al%in = arccos(-1). F R FEM ElEE
acos(—1.0)E[A] ,

| const double P1~acos( 1 0), ;
£ _E BT A Z O %ﬁ%ﬂt%?ﬁﬁs%ﬁﬂ=

L const double eps~1e-8, ‘

‘ @nst double Pl“acos(yl 0);‘;_f‘ 

. #deflne Equ(a,b) ((fabs((a) (b)))<<eps>>

#deflne More (a,b) (((a) (b))>(eps))

#define Less(a,b) (((a) (b))<(~eps)) L
m;.:~#def1.ne MoreEqu(a,b) (((a)=(b))> (- el
. #deflne LessEqu(a By (((a) (b))<(eps))

XA UICCETE, EA ETJ:EH‘JJ?EZF@»&E?&%‘?&%

B d B R LA

© HTFRERE, 2 KEEHE, TR—ZETEMEN 0 MBI RE, Xt
WRI LIRS sqrt, RASEALER AT 4. FIRER) ) BUE H L asin(x)24 x FRIEH
acos(x) x FA/-1 I . XFMEMFEHR eps 2R B IRUELEE SO .

@ FERLLth g ISR T, ANy 0.00 A2 B 7R H B & 22 5-0.00. XA
BRI A G 1Y) bug, RAEGRAEMINZR ST, R/E5-0.00 BEATHEL WIREEXT S
Th, Wik eps SKAEEH 0.00,

2.9.3 HME

—fBk Ui, BIRERTLI AR AR AEME R IE, ANESRAREERE, ¥
ENHERERE. FHANNAX=ANERE.

1. BRI R A

R, R E A E R R ERIT R A B E IR BTSSR, HhEREH e
ANy B 3 Aok AL T DA BB S BRI B o B ) 52 A% B A P R e 1) 20 0 b e«

FE—ARBIPF, FHZE—A for {fEH SR HA 2 EP;E?E’(J%H

forf{int i =05 4 < u; i)
. sum = sum # alil;
X BACEE KA, for fEFAPAT T n ik, HEHE n KMZHEHE . T AR F sum
T PRI ali], FHEIA 2n mm{é:x.ﬁ
; for(lnt 1 = 0, i<mng 148

sum = sum + af[il;




F2E C/CHIREANIT =

sum = sum + afi];

) , /
B n IKEXREBH G 2n REEARIZE Y n (0BG K 38k = AH [ i (R 2R 13
), FRIE Om)FRIE L m BB I R R 24, Ron ki BARRS I FERI I 7] & HUAE n fR13
KigetEfi. B8R, BRELEHMK SN RETR, FEik Om)F O2n)2&EM 1.

BkE— B

for(int i = O; diod ps k) =i

forfint jf’,o; o k)
sum = sum + a(i][j]; |
} , =

BTS2 FIPTE TRARM, HERBHEMORE N o®, FHHFRIXBEABEK
i IE) S 2%k O(n?), 27 EL 0 1A At (6] B AUAEL n (RO ACTT 257 7 e 46 . ZE I S Ze i o,
HESRNFERLSREEEZHTER, Fit 0Gn® +n + 2) = 0G3n?) = 0L B4, BR
O@3n® + n + 2)&HIET O(en®), Ho ¢ B— M, BRATHEXMNEEFR N E N RERER
B, YHELEERILMBRIRLAN, HEHSHEK, XNEENEREAEHRR GERVIN
] & 2% B — AR AN R, HMEReth AR AREE.

BT EHARRXSER R ERE, E2F SM SRR AR AR, FFER SR &S
Mro BlXT G XM BE BRI, HETRE B Z O(logn), Fnxf EHIHT 7] 8 445
I E I E BB —RAREED; FERHIE O(1) W75 7 FE R A TR) AS BRI ) 34
M. £HARFH O(1) < O(logn) < On) < O(m*)HIL.

EEEEEFNERFNFEEMTEENN RIS RE, FARE RN 2RESIENER
Ui [A] BT . A — ok, R ERBUS TR R R R A AN S R ED T, B
et i ] S 2R O A BRI, 24 n AOFIEEA 1000 i, HIEEREBOMER 10° % 5;
124 n 934 100000 B, HiEERBRESH 100 %5 W—KK OF RERUR, —Ee&K
ZHBERB AR 10" ~ 10°, FEt O®) 5 n S 1000 2T LIRZH, T4
n AL A 100000 B U R ASET AR SZ /Y .

2. BEIRIE

MR R AR, FRRAERAMERN G, RnEIERENFERNR XS EM .
Bl A EE R, WRENENEREEZ R — /N 54, BAXANEEHZEE
ZEBE OmD). 7E— RN, —Bkii AL EBMEAN (RERFFLA 10" LIE
BB AT, Bt int A[10000][10000] /15 Sk —AGE K1), FILEE M —BREA R
WBEIAK. FHh, O)KZS 18] 5 7% FE R 8 S FE A 25 7] AS Bl B8 MBS O 388 KT 3 K

H BB — B, DRI SR R DA [RI 3t (0] () SR, Bl 4.2 FTMIEEIER 2 —
Tl A 2% [0 6 B (] F 7 28 7 9 o

3. wILERE

ML EZE R —NERNOES, A ARLRRRE. N — RSk, WRERT
TUKKEEEME, BARBEERSIEFEXR, HaBEAERSIERK.

i, X=MEXRECENATE, TENIERETSXPE=FAERE, DHRE
RER T RE R, N fvEILsE.




- C BE=i

2
Codeup Contest ID: 100000573
Huhtk: http://codeup.cn/contest.php?cid=100000573 .

210 EENiK

RENRARE: RAFESERE THRANLE, K5 IR N LS T HEE,
R NSRS EME R 2MRA (FRBENERHEBD, APl X EEnRE
WA, BN SRIERIRRB TR EIAR KSR o, ARYE R R 7 0 A4 A e AT
PR ER — A IR BT A DR S, ST LLA3 b B R R 2 B

2.10.1 B A

SRR YL, RASHINEHBER M SRR T IER. WRBH ER, ABaXx
ABERVREL TR, JFRE T XHABERME. EXFFL T, BHREAETE
R B Z A . PAT SR KA T8 s, I XM A SR ad HAE N A8l PPEs R .

MARIEGRE Bk, FSINE A T E % B W KB AT —E R fFRer, &2 “—ki” 1
Bk, WFEF A REN —HBEE G e B PATEI R . LA A+B A6, R —AN AT BOE
A EE ‘

#include <stdio.h>

Syt omain() o

int ay b
scanf ("%d%d", &a, &b);
princE (Vxd\Na®, a + b):
return 0;

} - “l L

FPF K PAT MBS, EARKATRAMRNEE, &FEANENEEES.

2.10.2 % E L

55 8 T PRARRT, 2 RNREESRAE Y e — G T BT B, JF EoRBTH i H 45 RAT 6 0
SEAIER, AREEXEEY, REA P - ABER IR, AERARES 0 2. K
WAELRIPURSE (BHFEEHRHE codeup HIERT C BF IS USILEIE) HRAT
XFrE, EoHRA XM A B S KA RS 2 ok, BT
BERMEFPREBEAT T A Sdls, B RARAERE P InE R EHAT BSR4, X E H 2
183F. T H A 3 MaaA R, FEXHAARMMATT. THaH R 3




H2E C/CHRENA

A7

(1) while--- EOF %!

WERE HBA L EMAN L R R, ARSI B SRR, Bk, B
AR RBAE—N SRR, RESEFZERBOXAN B M A LR, RiEHar
PP R, MAMPEHBEEHREME S RN, — BRI A (E
EXAERE) Hik. codeup1000 HAADL T XFHHIAZR (BIA/NTEIBPH A BD.

2 Gfe] i peaxX PR N LK 8 ? B e TR B0, BAR scanf BRBCTFI T LLEBAE H—&IE
ffEH, (EetZAREMER, scanf REFNREEALMIIEANSHO NS Xt &E,
W AREA) scanf("%d", &n)RINEANT —NEH n, 4 scanf KIEIR[EMERLE 1; WHEIER
scanf("%d%d", &n, &m)HINEAN T P NEE n. m, A scanf FIIR[EMESZ 2.

TRAUTBBEH AW, A ARRESEARM? AR scanf P& EUZFIRE 02 XFHT—
AR FERE, EWERESG FaBERE PrmA—BREAS KRBT, REEE
BUSCAH I BRSO R BB S 3 BB UL E, A S ERARM . X%, scanf LR
E-1 AR 0, HCiES+4#H EOF (Bl End Of File) RRE-1. _

XBMEBRIN N B R DB EREREA ZDBIETHERAR, SLal LUF A scanf ff1I&[H]
{H/ET A EOF RAIBHIARTE N . TRMA T FHIXFI k.

while (scanf ("%d", &n) != EOF) {

} i : !
RIS X R scanf KR [BMEAN BEOF (RIS HIBHRE A A %), BRE
BEA n, PAT while BRI AR SR (BIASCHRE) B, 2551 while f§# .
FI% H A2 codeup 1000 HE AL
#include <stdio.h> A
fint main/ (). o
int d, b
while (scanf ("%d%d", &a, &b) != EOF) ({
pringe (MFEant, . a by
}
return 0;
}
Foh, HLERERMALERR, ALK BEOF RE. Fbhin AR BE7E AR 5 [ 530 fh
K EOF, AILAf&<Ctrl + Z># 58, XIHia Bn—Z, $&<Enter>8mf Al P45 K while T .
ETERH, WRBEAFRE, WA scanf("%s", str)5 gets(str)BFF 7 AT, HXFR
WMASEW FER:

while(scanf ("%s", str) = EOF) {

}
while (gets (str) != NULL) {




Hixz=zic

(2) while--- break %!

IXFHARAYZ while--- EOF BYRIEM, 8 H 25k 25 A B 2 A S HE R
#1140 codeup1002 (BAA/NTLEIIH I C D i YA MBS a Fl b # A 0 B85 AR5
XA RAA WM G, —FRAE while--- EOF [ FREAT AT, 2430 A2 18 t 2% I W7 (break)
*4HT while 53, W FPaR:

#include <stdio.h>

int mainl) |

int g, b
while (scanf ("%d%d", &a, &b) != EOF) ({
if(a == 0 && b == 0) break;
printf("%d\n", a +. b
}
| rerurn 0@

}
55— M ERERN SR, TR AARABIRE while tHA)H, 2 HL5 scanf HiZ 5K
FF, s fros:

#include <stdio.h>

int main() |

int a, Db; ,
while (scanf ("%d%d", &a, &b’, a il by
printe("zd\a"”, & + b):
}
return O .

) | : e
LT RIIEF RS LR, 2 a F b BFE DA NTNMAATIEA PEHAFMal b2
EHal=0|bl=0). ‘

(3) while(T--)&!

fEiXFp A, BH S HIREE AR, REA S HAHNEEAB S MALIE. 6
1 codeup1001 7t & T X KA (RIAFLEIEMHH B BD.

T TR BIE A, FHEFEA AR T REM, HERFITHRNEAN. £
AT )5, FHEstA LT T IRTER, SRR MR — AR A S, while(T--)sl 2
TEHHAT T IRHIE o F AR AT T XM 5

#include <stdio.h>

int main() .4

int 0, o4, b
scanf("%d",k&T);
while(T-—) {
Scanf ("%d%d”, &a, &b):
printfk"%d\n", a + b);:




HoE C/CHREN]

return 0;
}
DA s 2 st MR = Fp i AN AL . R RTUEAR =P LA 4 2R
(1) IEHHH
X i HH R 20 B s T A 9 A A ) B o R A A AT, B B R S 24T
(2) SRR Y FEHHII—NZAT
XAESRAFFE A 5B, AREESA 4RGN — DM AT A \n BIAT. 40
codeup1006 AIN T ixXFidr i 2ok (BPARNTEI K G @), ST
#include <stdio.h>
int main() {
1rtia, bi
while(scanf(”%d%d", &a, &b) !'= EOF)%{
pTinEE (Y EdNns @ ko bl
Vit o s el (i o e T
}
return 0;
} se g
(3) FAMHBIEZEEF AT, BE—HPEEEIRE 2T
X fRAE S =R AR while(T--)FHLL T, R E@d M T &6 C4Lm/ha 0k
ST 5 N 24 4 BT AT - B0 codeup1007 AT T X E Bk (RIAE B H
B, AT
#include <stdio.h>
int main() { i
lh o Mol PR o T 1
scanf ("%d", &T):
while (T--) {
int sum = 0;
scanf ("%d", &n);
for(ine: fri= 0 4l <o r k)i
scanf ("%d", &a);
sum = sum + a;
}
printf ("%d\n", sum);
if(T > 0) priact(MXn");
}
return 0;
}
LI ERBMM B R AT N M, SRR M ERET, BE—1
HRUFTBA A RVEM 254 . SR 2REU, a1 P AR ETR:

for (ot =051 < uNp T




L %2

prioti(vad?, aifil);

if(i < N = 1) printf("");

else printf("\n");
}
BJEfiEdEH, £ RMEAT, S—REXFEEZE - TEZENHE, FUET A%
PRI A R RS FRERARAIGERE T . Hln_Ef codeup 1007 FIFRFSH, sum =
0 HITEAURLL AURAE while Z 4, WIS IAE while 2 41, 25 — 20548 KI5 i sum 32 0 T,
MEELA—BFH memset RHER fill K.

Z RIMASAAEXE, ABFRAHFIMRE codeup I BRCEA T LSS, &%

BL B B Bt R

25>
Codeup Contest ID: 100000574




F£3TF Al'lR (1) —AIN'EM

EFFEABRAL, EEIHF LR R ORI, B AREEL. HEEERT
SERRGR ) B BAA N JRTH A 2R 28, O FERACHS AE ) PR TR R B2 1 .

3.1 f& B4R

BISRE—R “BEEAU, FEAM” KEH, WRSCHRRAKME, BT LR
A “TRTERHL 7. XK EH AW R EE, B AR IRES B #IERATREMME, BT
BB TP REERET .

[PAT B1001] FEHRAAEZEME 3n+1) FFHE
B B #ik

£H12% (Caltatz) F5AR:

SR — A B4 H 0, MR EEEE, Boly lﬂt#ﬁ*—%; MRERTE, BAIHE Go+l)
RE—¥. IR—BERERT X, BE—@EX—PHE o=1. FHZAE 1950 FHtFHF
FRE LA TREANEE, AU AN IS KZIMAEFTE) R, PrariiE XA FUIRTTE -

AL IEJE TR B R R 2R AR, TR 52 IOAE— A 1000 9 IE¥E4L o, 37803030 —F,
TEZOEAEEE =17 <,

B .

FHAMURMAEE 1 ADRRLHE], BIL H 58 0 91E.
ke

WM n HE R 1 FERSL.

BANFEEB
3
AR
5

BB

BEABEHS B n, ZJ5H while fEFFER R ZHIB n ZEBEA 1:

@ WRnN 1, NWEEHER.

@ WHEna AN 1, WHW o ZEAEE, WFRSEE, WA BREL2; FU4A n i@ *n
+1)/2. ZJG% V5 step in 1.

KPR HRFRET, step FIERL R FEME R,

2515

#include <cstdio>

int main() {



L

int n, step = 0
scanf ("%d", &n); //BWABHSHK
while(n != 1) { //fEHHWn BEH 1
if(n $ 2 ==0) n=n/2; [/REBEK
else n = (3« n+ 1) [ 2; / /IR R A
 step++; //VHEREEM 1 ‘
}
printE(NEd\nl, step).

return 0;

[ PAT B1032] FZ4mHLH A 5 58
& H #iid

%T%@%ﬁ%%ﬂﬂ&*ﬁ@%i%.mxﬁ%Tw%%ﬁMEmﬁ% ﬁﬂﬁw%
2k REE T HH AR BRI FAL .
AR
8 LATE AR 10° IERE N, WSEAR. BE N7, STRH-LSREN
F%ﬂﬁ%,@%ﬁ%ﬁﬁm%&%%%(Mlﬁ#ﬁ%ﬁ%)&ﬁﬁ%m%(Eﬁﬁx¢
8] LA 234 57K -
g
Ewﬁ*%$éﬁﬁﬁﬁm#&%ﬁ%&ﬁéﬁ Hp (] BAZS A& 23 B o ﬂﬁﬁﬁ%%%“
B .
HNFE
6 e . P
365 :
280
1100
270
340
30
a1 HH
2150

58

@O A% 4 school[maxn]id FHANFKH B4, ¥IMEHR 0. XE—PMEAMRER schiD 5
HXF N (K43 8 score, 4 school[schID] += score.

@ ARk idRESBNFERSS, BB MAX EFEEHE B, VIEA-1. BIT¥K&
RELGSH, FIEMERS 1 ~N, ABEH k # MAX BIH],
SENH

 #include <cstdio>




BIB ATE () —AEE

const int maxn ~ 100010; ;
int school[maxn] = {0}; [/ BRBANERBE S
int main() {
int n,‘schID, score;
scanf ("%d", &n);
Eerline i 0 < ny 19 i :
scarfﬁ("%d%d", &schiD, &score); //#8 1D %
school[schID] += score;  //%# schiD BB score
) L N
int k = 1, MAX = -1; / /B R %R 1o BARE R4
for(int i = 1; i <= n; i++) { //NIFH¥BPHEHEAREH—
if (school[i] > MAX) { :
MAX = school[i]:
R
}
} ] _ \
printf(™d %d\n", k, MAX); //HHEEBRSHER 10 RIEES

return 0;

}

%

O BEBERX DT,
@ Codeup Contest ID: 100000575
Hidik: http://codeup.cn/contest.php?cid=100000575

3.2 THITE

AR B —FER: ATk, REEREMHEEFMFRTR.
RERSEFTERNTR. BREXIEMAEM—TIHAL), BREETEEREN. AR,
R T B ARG E O BEE BT B R, W2 ERBHE MR, WRGE
EROEELLBE KR, WATTUAZSER (W 45 49 SEERITERENER. ETXK
FHIEHIE.

[codeup 1934] #& x
R H H#iR

A0 (1<n<200), REHA o MEEESHFNE, BRA—MEx HilX




Ex=ic

MEEXANBA I TR A0 FHR, BHAERA P WHE-1).
L IR
WREAEEZH, WA n (1<0<200), EEWMA o M, REHA x.
i A% X
A FRARAERH SR
FEBIHA
4
1234
3
i H
2

B

BHSET n NEAMFKEL, RETENIFEREN x B TAR. BT BLsE—
AN a, FIRAFBX 0 M. RFIBIEA 2, FEFED TRk, A7 alk] = x oz, R
H2, Wk, JRRMER; WRA KBPIEEEBAKE x, MamH-1.
SHRT :

#include <cstdio>
const int maxn = 210;
int a[maxn]; //FEI n DN
int meinl)
U inE o w _
while(scanf ("%d", &n) != EOF) {
: for(ant 4 = Oz <img G48) I
scanf ("sd", &alil): //HINn
; ’
scanf ("%d", &x); //WAKEROK
int ks // Fhx
for(k = 0; k < n; k++) { | //BEF%4A
O if(alk] == x) { //WBERHT x
printf("sd\n", k);  //HuHXBIR TR
break;  //BHER .

} o
ifdk ==n) { - S/ORBAHTED
print£("-1\n"); « //HH-1

}

return 0;




WIE AR (D) AR

Y

O FE S BERXS RN
@ Codeup Contest ID: 100000576
Hitik:  http://codeup.cn/contest.php?cid=100000576.

3.3 Bt

A e o, A, T AR R AT E . BT, Hsk
R AT PR, DR T s R MU S B S AR . R e — M W

O WiEpe, BEEHTRH.

@ XA HEFRHAL, WA Y, RIS A Al

Tk E— M T

[PAT B1036] FREE 5 —EHIE

B #iih

R EBGRE DA A A RS I AR, BER M SN, RORE LR EE A
%5 THEARIL KBS, 2014 40K, AR “ﬁ*ﬁﬂﬂ%ﬁ%ﬁi” IEX83), RELHET
— MR AR LB AN E TS, BRI < g
B R,

E—ATHEHIEAF LK N BSIN<20) MARIER HAKEMN T C, ME— 2.
L finp

B4 8 705 C B MIE T 6. ERVER BT BE L sy [l A, %uﬁTmﬁ%ﬁxiﬁ
BIEH T, i AT 8eeks ERSISI 50% (& HARE),
FEBI I
10a
R S

aadaaaaaaaaa

aaaaaaaaad
BB

HTATERANE — (ST, E51H col ZFTHT, 178 row ik col /2 +1;
MFIEL col EMBET, 1TH row i col / 2.




Ty R BR

ARG B T CUR TR, T = SRR, BIAE 14T, 55 2 ~ row—1 47 LL RSB row
iTo BR, B 11755 row ITEH LB n D a, FH—A for FEABMBETE . X5 2 ~ row-1
TR —ITRE, FELEMHE—a, REHH col2 M, BEHRH— a.

EER
MR UL 2 BEAT VY& T AR AR RT UBIE A W B R B R A ECRE R, DLBE AT B/

Ao
25

%3

@© ALEE ) BERXT R NTT
@ Codeup Contest ID: 100000577
Hbfik: http://codeup.cn/contest.php?cid=100000577




BN AR N S

3.4 HHEAE

H WAL () o R R AR 2 NRBILA&, EATERX M ST, SRR TEAEFEA
H4E (P4 = HRREX A KA AREE, Fy Rk, e 240
REFRANS, —ARESRE IR HUAR IR R T ERE AT .

[ codeup 1928)] HI¥EE

3 H #k

HEAHB, KEDBMZAORE, WRFBEAHRELSLK, WHEBNZREERE
MK : ;
WMAKK

HEARE, SUABEAFT, SR IHAEH, B8 YYYYMMDD.
g =

BAFERE—1T, MEMAEE.
2L PN
20130101
20130105
PG HH
=

358

AR A HETE -AHY EUAHREITD,

XMk HEZ FMAERBMBES —MBEENER, ASHBAKM 1 K, EI%E—
ANAPETE-AHPNIE, TS HER. BAAEN, MESMT —RZERHdE
F48T A6 m AR RSN 1, Bam4HAG mn1, ANEXREdHN 1S (EHEEHEE
AF—NAM19); WBERHAG mZEAT 13, BadkLFEHyml. ANEAI mA1
A (BEHBE A T—F81 A).

h T HEEERUHEAN ARRE, A% E— N 454 int month[13][2], AIRFAFHUE
MAKIRE, KPS 4N 0 NERRNFE, b | RRESE.

HE: WmREENRERE, REELEE/HHENERAKN 1, BERSE-ANHM
HIEEGARZE 1 4 1E (B—RT ARREE B T3 = AN H B Ea R AE 112 O, WiRER
P P4E SRR FEAE R BN 365 REE 366 KEIT[. Z 5 BT KA REN 1 FI3RiE.

ZE N5

#include <cstdio>

int month[13][2] = { //FEMEENENABHRE




@ Wi AR NS
@ Codeup Contest ID: 100000578




HE3E NIE (1) —AITER

Hitik: http://codeup.cn/contest.php?cid=100000578 .
E@lﬂﬂ@

3.5 itk

H # A 3G R A S 87— 22k, Tt SN et dl2 —2thl, RibER
JNHER 7Nk DA S S A A ], IRAKB A @ XA RS, N
WA TAH B8 7 A /NS T B R R PRI A ) L

XA P HEHIE, WIREREHRA Q #Hl, FTEAWL:

O ¥ P #H1% x FehHitHIE y.

=R y = didy -+ dpy ERTEAG XA B

y=d;* 10" ' +dy*x 10" 2 +.o+dy_ * 10+ d,

FIFRERT, Wi P 3EHIE x h ajap---ay FRAEE AT HIXANE 2 S5 A 2 i 6 ik

ARy, T DA A IRy
y=a;*P" '+a;*xP" ?+...+a, ;*P+a,

XA A MR A5 TR 3EAT LB :

int y = 0, product = 1; //product EMHHLAWFR P, BF 1. P, P2, P3

while(x != 0) { D

y=y+ (x%10) » product; //x % 10 &K T8 KR x MG
x = x / 10; //EH x @AM
product = product * P;

}

@ K+utH% y #Hh Q HHIE z.

KH “BRERARE”. il “®7, BB EFRRNIESG Q, HItBRERAMEEM
IR AR ERR L Q, REHERI K REAE N RALIEME, T NZkEERR L Q FFit4T £
WIERE, BEAEN 0 B, BAAMARIMCMHRTTEE 2. 267, KT
B 11 B — kR

1L ERLL2, BN S, REH 1

SERLL2, BREN2, RECH L

2BREL2, BEHN1, REHO:

1B%EL2, BRN 0, R¥CH 1, HELLE.

K RBONEERHH, 18 1011 BIh 11 ) BEHI5.

YL TT DA B SE BRSO TREmI R y Bl Q BEHI, 4 RAFHT B4 2):

int z[40], num = 0; //%CH z FRQHHIE vy T —(L, num AAH

do { :

zlnum++] = y % Q; //BRERRK
y=y /Q;




R

ot

S B
{RFLER 6 do--- while ¥4I/ & while E A0 (02 ATE--HH6% y IREFET 0, AL
Fl while S5 A KR TR ELEBR L, SRR A (IR RN % B 2 AT 2[0]=0).

[PAT B1022] D %]/ A+B

SEVHE ATB (BEIEhHEED, ARURIEGE RSN Dk, Tk Ry D BEHIE
FEAT AE AT “RREEIURIE” S

O Aot SRR PN .




7 % 3 ﬁ ) )\I-Jﬁ (1 ?)\Ij*ﬁ*u ’EL:\‘:‘"‘“:‘“““;71‘%?’:‘:::"

@ Codeup Contest ID: 100000579
#ihik: http:/codeup.cn/contest. php?01d—100000579.,

3.6 FfFmAbE

TR AR R+ E W, R AR ARG RE ) 0 — PR . 0 FIX AR A,
— BT AT A A AT B E oR R R A S BRI AR R . AR LEEE R, ATRESE
B HART, TETASH RS M TANARER, FEAHUEE BT ERRA
it WREHTEZHEE, HREK. FTERELMIE.

[ codeup 5901] [FI3C &
B A |
ﬁAM*#ﬁ.%Mﬁﬁﬁ“liﬁ”“li%”%ﬂ¢£ﬁﬁﬁﬁﬁ*ﬁm$%$a
ﬁﬂ “level” BR#& “noon” MLAEISCH. '
AL |
TR, KEABI 255,
Mg _ B
CWMBE “EHE”, @i “YES?, HlAH “NO”.
E3VIE TN
210
R B

B

B 7 str RARM 0 FFLG, T “Elsca” RIERMRIEH—FRFMAFSR, EiR
EEIEFFFENIT—F FE: AEERF i==1len/2), WRHBIFAR suli] AETHXNHK
P18 strllen— 1 —i], BB FRFEARR “BISCHE 7 WRAT—FMPTHE FHF sl 35 Tx
NI RRALE str[len— 1 —i], A FRARZXNFRERERZ “BISCH.
e AN L]

-#1nclude <cstdlo> ‘
 $include <cstr1ng> G
. const int maxn - 256 ,
' //%ﬁ@ﬁ* str %’5% “@i*” -
bool judge (char str[]) [
int len b strlen(strh J/?ﬁ’%&)ﬁ
for (int i 0; i < len / 21 144 4 //i &##ﬁ*ﬁﬁﬁﬁﬁ#ﬁ




o B EEiC

if(str[i] != str[len - 1 - i]) { //WRNAHAERF
return false; [/ AR “lESCE”
}
}
return true; /[ /R “IRlSCE”
}
intimaini() 4
char strimaxnl;
while(gets(str)) { //MANFHH
bool flag = judge(str); /AR str BRER “BlcE”
if(flag = troe) 4/ “Blscg”
. printf("YES\n™);  //®Wil} YES
} else { /IR “IBlcE”
printf ("NO\n") ; / /% NO
s
o

return 0; -
}
[ PAT B1009] iz iF
B R
e —HRTE, BERMEET, KA ETE S s
EIARE

C IERBMARS —ANGRAB, 1T A H R 80 TR o TR
IR T A% AL ﬁ*ﬁﬂ%%%i?ﬂ(k¢5%Eﬁ)ﬁﬁ%?ﬁ$ B2 A 1
ANERRGTF, BMNRIER) TR BEA Z R
g
AMRRAGI 51T, WEERERAF.
BN
Hello World Here I Come
FEG a1
Come I Here World Hello

1B

T gets RBORAN—HAT, NEZABEE TR, SRR Bia 2 T2
FAL T AR AR, e A% SRR NI B3 SR A T LA

@ BF—MHREZ R ERE B “BRER

@ T PAT R ik, k=47 T XM E G775, BIER EOF KA W #id
EHOEMmATE.




%Sﬁ )\.ﬂ% 1 %Afj*ﬁﬂl R

#include <cstdio>
int main() {
int num = 0;  //BHEKNH
char ans[90][90]}
while (scanf("%s", ans[num]) != EOF) { //—HWAHEIXHKE
num++; / /BRI 1
}
for(int i = hum - 1; i >= 05 i-=) { / /B B
printt(MasY, ansfil);
b o G S0 G o s g sl (R
) .
return 0;
}
EERNRE, ERERTFIMAN, REFAMETAMNEENET BN “XHRR”,
Rt R B <Ctrl + Z>41 & 8RR 1 <Enter>8 10 7 AR EVRRLE DL F T EOF, XHERGA
275 while.

2%5RE )

#include <cstdio>
#include <cstring>
intimaini) i

char str[90];

gets(str);

int len = strlen(str), r = 0, im0 //x H4T,h AF

char ans[90][90]; //ans[0]~ans [r] fF A
for(int 1" = 07 I < len;iitt) A
i€ (strii]) 1= 1 1y -y / /IR, WFME ans[r] [h], #4 h+t
ansfr] [h++] = str(i];

lelse( [/ MRRER, WH—MRESHR, T, FhikEZE0
ans [T ER] = WN0rG [ I RBERERF\O

r4+;

h = 0;

}

for(int) o= vy ) e ilip iiaw) / /1813 i B3] B
printE("es®; ans 1)) ;
LE(dr > A0 e print et ).

}

returh 0z




ABET

%

O BLE > BEE RIS NN
@ Codeup Contest ID: 100000580




F48 AR (2) —FF9D

41 H FF

HF RS —, BTHELBE. A% 2 HoSNAd By, B0iEs s
FHIBSCEABEE. AFENANMREEMOHFEE: EFFrEEASHRF, R
UHAR % A b HE P LA S R P 3R

4.1.1 EEHEF

EHEHFE R RNHFEERZ — AN EENMARZRFHF TP EE RN R
FHEF . Wl 4-1 Fron, FRIESEHEFRERE, X—ANF5 A PHIICE A[L] ~ An], #iM1
B n M2, HEAT n BEERAE, SEARFHEFRRL ol PEEERADTE, SHEHHFES N
F—NTTE ALPRTAH, KPR Al A5 SR FXE(, i — 1R RE RAE X E(L, i].
FRAAEn MR, IETERSEEFN.

M [ n] ikt g/ME, 5 Al 228

f_%
Al A[i—l]G{i])A[i-rl] A[rD
\____—/
EAF e
! e N e O
All] | - |Al-1| AL @H] - | Al )

B 4-1 EFEHFAEE

FREELINZERRBRAR T SIEFEHT o BE Q<i<n), BHBRIEEHEF
HEFE 343 [, nh BN TE R, AR AL, EEEERE A Om?), RIBWT:
void selectSort () {
for(int i = 1; i <= n; i++) {  //3#7T n BSIR4YE
'int k.= 1=
for (int = Ay g <= ng j4'+) { //EHE, n)RRANTE. FhEbk
if(A[3] < A[k])
k = 3;
}
}
int temp = A[i]; //A¥A[k]IEALL)
A[i] = A[k];
Alk] = temp;



Fibh, EE T AR SRS ALEM DA RIS ATK]S AL AR i 1=k, FF5C EAER AL
i, B i —k SO, BATLAREATARH OFARBISMHFERZ ), ik bR s
AN XA AT R A

4.1.2 HANHEF

NP B T ) — 2B HE P i, AW EEN AR AT LR R EN B
BAHF. HEEAHFRIE, WFES A B nANTE ALl ~ Aln], 2 1M 2 3 n B2, 347
n— 1 @EefE. BORE— N, F5 A RETi-1/70E All]~Ali- 11224 F, e, n]
ERATF, BAZBMNEHEI, - 1] FERENMLE j, HR ALEALE 5 (HE Af]~
Ali—- 1128 —ALE A+ 1] ~A[i]D, EHILiER. FEHE M REEX DR

B IAER —NFF A[l ~ 6] = {5,2,4,6,3,1}, HHFNILE, RHEFEHITE6-1=5
BEERVE, FLLA0K 2. 4. 6. 3. 1 HAWIRCHIFHD{5)F.

© H—d: METCHFEHS NS}, FEETE AR =2@ACHFHTH. BREA
PLEHN 154, WARECHEFBESN2,5).

1
1
!
I

I -
EAF FHEA EAK

FEEA
5 2 4 6 3 | 2 5 4 6 3 1
0/ |
1 i

@ F 8 METEAEFET M2, 5, TEETE AR =4 BACEFBP. BREG
ANLE R 2 540, EmARCHFHY N2, 4,5)-

CA i BN A7
2| s | 4|6 | 3] 2| 4 | 5| 6| 3|

® HB=H#: HICHFHEI N2, 4,5}, TELITE AM] =6 MACHFHIH. BR
FAMEN 4 546 GoER S Jal, WNATEIGIITRENIL), ZREAEFHITA{2,4,5,6}.

!
FFEA : EaF i FHEA

EAF
2 4 5| 6 3 1 2 4 5| 6 3 I
\q/' '
| I

@ ZBUYEE: HPEAEFES N2, 4,5, 6}, FEHILE AS]=3BACHFELI>H. B
RIEAMEN2S, MAREERFSH8{2,3,4,5.,6}.

1
1
I
|

1
1
EARF | FEEA (S5l

A
2 4 51 6 3 I 2 3 4 | 5 6 I
\_/I/ I
1

® HEhb: MHCEFHI N2, 3,4,5, 6}, FEHITLE Al6]=1 BMACHFLS+.
BRENMIBEN 15, BAFCERFBIN{,2,3,4,5,6). b, HRiExE, HkER.




HAE AR @ — WS

FHEN 2
2 3 4 5 6 1 I 2 3 B 5 6

v |

i B, B N AN EESEAH R R —NEW T . TTER], FEA
FEFF BB FFEATTRE — N MEAYIE A PR IR, AL E R BEEE T A
ERRFEF RN, BAME—REMNGENHRECHE RSB R EmAME. Tl
aes T BARSER

int A[maxn], n; //n RITCEANE, BATHAL ~ n

void insertSort () {

for(int i = 2; i <= n; i++) { //¥EAT n-1 BEHF
int temp = A[i], j = i; //temp WGRHFERR A L], 5 M 1 FFAAFERTACS

L while(y > 1 && temp < Afj = 11) ¢ //REE temp DTFR—NTCEA[T-1]
A[3] = A[] - 11; //BAL-1L1EB—HZEAS]
== ‘

}
A[§]= temp; /IHEANLER 5

}

4.1.3 HFEYE sort PAELI R

BT OHF D K N R ES R R A4 R, MATELSH %
R (BlmEEHEr. RS ), EERFE EEAH C 155 T M EREL gsort
R CHHHY sort BEEATHERS, XKFB T EEZ A HEBHMEHE AL Fi.
% 8% qsort MEFH FENIRE MAEE —€ TH, BS54 LB sort BRI, EULTHHE
FEAE M CHP ) sort BT MRS S, MEEE —E 27— MEFKAER . X
T sort I TE, HIEEEBEY ] 6.9.6 TN, S sort WARKE, BH4EETE
FIAE. A e R LEREA sort KN BAER 6 Hmxf MEEAEFHHL, BEA sort PR
A5 RIEFER B ER, BAER 6 HHEMN T ELFHIAR GF 6 HEITHHE CHTI—L2%
FH R %0

2k, EEMNER TEH sort MBS A MATHFHIRE S, T I UHEHE S AL R R R
i 8

1. FREHERE X

NP, —ESEEEHPEHMEOTFZER, Bl Eans. BHEIES. 24
HAEE R XEE BAEH P AR — RS AR, B T EREAN, &R eilfF
Ak, RS EBHRERZANME. Blanss Bl AR E 7R3, sial
PLE X G528 Student, F LAAFIRER 52 1115 B

struct Student {

char name[10]; //#4
char id[10]; / IS




int score; /1538
int  r: e =
}stu[100010];
2. ecmp REHIEE

XTI &N, AR sort BATHEFI, 5 E4R4E cmp BRECEIMHFRN . 7522 5 AHE 7R
th, Z%HSHIKLUXFERER: I FELEESIBNEGBUEHF, BRI &2 R
FHEPNBRHEF . R EEFHRETET 6.9.6 KT sort RIS, MAXANERFAT
PAIR 2 5 SE 0 o

PA_EBAR BB SRR, SEFR b T2 e i A HE R AT LASE i R IR T

© WEFEAEESBAME, T2 0BEOHHERTE .

@ BN, K2R HAE T -

AR MR S5 'S 0 S emp BRL:

bool cmp(Student a, Student b) {

if (a.score != b.score) return a.score > b.score;
else return strcmp(a.name, b.name)< 0;

Sos

5T stremp ERETFEEMH W FAERE: stremp BREUE string.h L3 T FSRECEE A char
RO 7 B R/, Hop stremp(strl, str2) strl BF 85T str2 BHRE—N A3, 4
strl () FHFET str2 BHR[E 0, 24 strl #1585 KT str2 PR [E]—N IE#. A L3 vl g
%f cmp B ¥ ] stremp(a.name, b.name)< 0 KB A AR, FHL X EGEERENTERL
—B . WA, WRFREA T U EBESTIE, B2 4TFEERTFIFNDBRHFRN, Bt
£7F cmp BEUE 528 return a.name < b.name 5%, F7N aname 7 HF/NF b.name (]
FHLFF o B4, 2448 F stremp BE4T ELEERT, SEFR bR A B2 [l —A4~ B B& , BN A stremp(a.name,
b.name)< 0 7 a.name [KIFHF/N T b.name [KF HF . ME—HEF IR, stremp KI3R [6]
A—E -1 SR+ (X 5%iF8%HX), Hik return stremp(a.name, b.name) — -1 KIS R
HRAY.

3. HE KK

REHFBEHSEREHFZ BT EHGMINMEREESZ, AN —BRE: 2¥AEH
HLAARF, 2%AHFRHEEHEFME S A —ANEL. flina A EER 8724 90, 88, 88,
88. 86, MARXTNFAMFHATHIA 1. 2. 2. 2. 5.

SHXFPESK, —MRETEAESWERR e XN it HE & X —Tm B E#agkt GEm B3
# Student KAIIE X —FE). TRAEFAHFERSERA T HEEF 7 EREIRALZ KT

O BBAE I NME (BEEREA THMN 0 88D B2 ER 1, RERHRKANE:
WRMEHMER D BEFET LIRS 8, B MERH2%EF T E— M MERHES
AW, HATMARHEZ S THA Tham 1. X NMEAREINT:

stu[0].xr = 1;

for(int i = 1; i < n; i++) {

if (stu[i].score == stu[i - 1].score) {.
stulildz = stufi - 1].xr;

} else {




4B AR D —BENS
stufil.xr = 4 + 1;

} t
@ WiHEEPA—EHEEEHER LR TR, M Egm R, A atnT LA
FEMIIrE: 4 int BARE c WMEN 1, REEHIAEME: WRLHINMMEARE M MEHES
HWMER D BAET E—NMER S, AL o STHA T 1, Xu r gl S50 MER
4, BEMBET. XFEMBUEEHTREMBNERES, FEE —MTEARITKE
int r =]
for(int 4 = 0;’ 1o omys kY |

if(i > 0 && stuli].score != stu[i - 1].score) {

’ £ L ‘ ' ;

i | ' _ )
SRS, BES stali).r = ¢ A7
} ‘

BT RE—EHIE

[ PAT A1025] PAT Ranking

8 B ik

Programming Ability Test (PAT) is organized by the College of Computer Science and
Technology of Zhejiang University. Each test is supposed to run simultaneously in several places,
and the ranklists will be merged 1mmed1ately after the test. Now it is your job to write a program to
correctly merge all the ranklists and generate the-final rank.
ARG

Each input file contains one test case. For each case, the first line contains a positive number N
(<100), the number of test locations. Then N ranklists follow, each starts with a line containing a
positive integer K (<300), the number of testees, and then K lines containing the registration
number (a 13-digit number) and the total score of each testee. All the numbers in a line are
separated by a space. '
A =

For each test case, first print in one 1me the total number of testees. Then prmt the final ranklist
in the following format:

~ registration_number final_rank location_number local rank

The locations are numbered from 1 to N. The output must be sorted in nondecreasing order of
the final ranks. The testees with the same score must have the same rank, and the output must be
sorted in nondecreasing order of their registration numbers.
i 80 BT Ay 9 38D
LN )
2

5




BZ=2id

1234567890001 95
1234567890005 100
1234567890003 95
1234567890002 77
1234567890004 85

4

1234567890013 65
1234567890011 25
1234567890014 100
1234567890012 85
4 L FE ]

9

1234567890005 1 1 1
1234567890014 1 2 1
1234567890001 3 1 2
1234567890003 3 1 2
1234567890004 5 1 4
1234567890012 5 2 2
1234567890002 7 1 5
1234567890013 8 2 3
1234567890011 9 2 4

AR
A nMEY, BMEHEETHERNF L. WES HA N EHHHLENHESBIES 505,
BRI B AR BN BURHER, FF R T A B A HERIE S . HEA . S L
KFEG NS .
B
FES MRS AY Student FHAFTEUE H BKAE B (MEFIES 8. %305 DL AHER ).
WRIEEHER, TES MR cmp, MWL
© HARBAFR, HIBAKRENEF.
@ B, FHAEFUET ANDEIRHT .
W EIS — AN BT T IXBARES Y cmp R4
bool cmp (Student a, Student b) | ,
if (a.score != b.score) return a.score > b.score; //SEHGENEEUEHF
else return strcﬁlp (:a.id, B.id) < 0¢ [/ F S BOARIR,  FEAESSUE 5 AN B R HEF
| ;
SRR 53 2 R = ANEB 5
SR 1. HEHEASHFENGER, XRS5 ERTHFY . ZEk%
E I ITA % L KA B AT S5 R
SR 2: MPrAEERITHIR.




FA4E NIB () —EEWT

HUE 3. HIF L RS, U AR AR .

N [Rl— 2 3 12 2 SRR () 77 5 52 X int A5 num, FHSRAFBCARTIRIN 2 H N
B, RN -AEENER, ik oum G, XRESENE - AEHNE LGS (BiEE
A kK AEE) JR, B A FT R BT R X R [num — k, num).
SRS

#include <cstdio>
#include <cstring>
#include <algorithm>
using namespace std;

struct Student {

char id[15]; / [ HEZAE S
int score; /1578

int location number; Wt k)
int local rank; Ve 271k =

}1stu[30010]

bool cmp (Student a, Student b) {
if (a.score != b.score) return a.score > b.score; /1 53 BN BN HE P
else return stremp(a.idz b.id)i< 0 / 15y B R e 5 /D BICHE R

}

int main() |

int n, k, num = 0} //num ﬁ;@w%%ﬁk

scanf ("$d", &n); //n AESHE
for(intt = 3k <=cnp dirt)
scanf ("sd", &k); /1 EEH NN

for (Imt 3= 07 e < R gt ) ad

scanf ("$s %d", stulnumi.id, &stulnum].score);

stu[num] .location number = i; /1 GEERNES TR

num++; [/ BFEESN 1
} i
sort (stu + num - k, stu + num, cmp); //HEEGHEEHF
stu[num - k].local rank = 1; / /%% 1 41 local rank N 1
for(int 4 = num = k & 13 4 < oumg dt)e /| 3G S

if (stulj].score == stulj - 1).score) | / /IR SR — AL R 4

//local rank tHAH[E .

stulj] - loeal rank = stul) = 1] .local rank;
} else | / /IR G RI— L AR 5

//local rank Ni%HERMIAR

stuljl.local rank = 3 + 1 = (nom s J);




BHE 2L

}

printE ("%d\n" . num); / /5 BB AR
sort(stu, stu + num, cmp); / IR % AT
int p = 1; VA= ket iz 2

for(imt Tl = 0.0 < numes d++)
if(i > 0. && stuli].score != stuli -~ 1].score) {

r=1i+1; //AWEEEE-ADEESBAFRN, it r EFIAS
}

printf(tes Y, shuld] adys
printf (7%d &d 2d\n", r, stuldi].location number, stulil.local rank);
}

return 0;

#

O Pl LB XS RS .
@ Codeup Contest ID: 100000581
Huhl: http://codeup.cn/contest.php?cid=100000581.

Rt -

42 # %

4.2.1 WO E LS5 BEGES]

#% (hash) 2HHKEEEEZ —, HEREZEFPHSAEELEHEHE

FeRE—ARIAMRE: 4 NANEEE, FAHMAEER B M AP
By BIRBIE N AP LS, b N, M<10°, HFrf EEEIARER 10°. HlaN=S5,
M=3, NN IEEHON{8,3,7,6,2}, SREWK M MNEREHCH{7,4,2}, TREERRF7M2
EN/MERHH I, 14 28E HBER.

SEXA W, BERFERE: S MRERRIERE x, BHA N ML, BAGH
— AN x A KRR TR A ) ONM), 4 N Il M &R A (10° 50 B, 8K
K TALARSZH o

HB2Z 0] f e ? AN 25 [a] 4t 1], B2 5E —A bool E!%2H hashTable[100010],
H.A hashTable[x] == true K/~ IEHEL x £ N AN IEEHH I, 1M hashTable[x] = false &7~
IEEH x 75 N AN IEEAP B LT X PR AT BAE— TR TR N /N IEREE A s 47 AL 28,




%4$ AR () —HZS

2445 N FIH0h x I, 34 hashTable[x] = true (1i3]: hashTable £04H T EHIMEL A false,
THIARES T SE AR . T2, X M AMRE R, #asEEH# T hashTable $i4H
FIWr AR A BT . BARX AR A B 24N ON + M), AW T:

#include <cstdio>
const int maxn = 100010;
bool hashTable[maxn] = {false};
int main() {
AnEng
scanf ("%d%d", &n, &m);
Tor (loe 0 =0 uc naAtt] o f
scanf ("Sd%, &x); : 1
hashTable[x] = true; /I8 x B
}
For(int 1 = 0 c<umeiid ) i
scanf ("edl,; &x);
if (hashTable([x] == true) {  //WREF x WL, WHH vES
Cpr&nt e (YRS Nn) /
} else {

printt (“NONm )

}

return 0;
} ‘ Gl
FIFER, W8 H BK M AMRE RSN EE N NCH B RS, ABATTHE
hashTable (20 & # ) int B, SRJSFERIA N DT AR, B 2HARECY x i, w4

hashTable[x]++, IXFEHLAT ELH O(N + M) B[] 52 % B i 45N AR 2 1 O 25 HE R A Ik 4. ARAY
k.

#include <cstdio>
const int maxn = 100010;
int hashTable[maxn] = {0};
int main() {
int ‘n,omy X
scanf ("%$d%d", &n, &m);
for (Entl =anGalii < nig g8 Hly i
scanf("%d¥, &x);
hashTable [x] ++;
}
for (dntrd = OF i < Wy dtd) of
scanf (Vwdl, &) ;
printf ("%d\n", hashTable[x]);




Hix=2ic

}
return 0;

}

LRI R A AR, ARt E BTN IR B D S (R ARk IX AN M
FHHTEE VT OXPEAER e, EEULER) . X — MBI 25 A B i 0] () SRemss, 5K
ERERNRARERS T o)&Al. HR, XANRISE RN EH —A R B—_ k1 s E $
BN A LT 10°, EE AR TR aTTH, ERAUEMATAR 10° K/
R (Bl 1111111110, BEE2E AR (FIW" Love You"), BEARER EA1HEE
VERBE TAR T « BERA Mk, T DBt ) U R T B o — AMEREE 2B N
BEEL, ABi% %A KU !

XRERI MR AR RAFER], IO ZEF (hash). — Bk, BFURT LAMKYE — 1% “%
LRET — /N REEFERAEY, FRZXEHTURER AR TR, LA
VR B ABII RS H, i, WRTEEEWRITN key, ARG HE B
H(key).

AT key BRI, AWLHHKBTIREE? 8ok, HHMNEEEE
B, SEREREE. BREKEES, i EEEIbERIRES T (B Hkey) = key, ETFF
A ) ] R R B AT key FE NS T AR, 28 W55 32 A I BS B A D sl 2 28 1 A8 e (B Hikey)
=ax*key +b); M°F 5B RIEER key BI°F 75 IO (8125 40464 hash {6 GRAFD. — Mk
BHCRSERE A R B REGE, ROTTIHLBEATR RN 4A

B B S B0 R A8 key BRPA—NE mod B R4 E4E R hash {61 7%, B

H(key) = key % mod

RN R E, AT AR K B0 o AT mod MBS, IXRERUAT LUK B AE AT
T Fhr (EE: K TSize AN mod, RRELAMA). B, 24 mod &
FH, H(key)BE /AT AL 35[0, mod) ¥ 4 f0E — M. TR Rk T 7B, F 3R
TSize B—Z¥, 1 mod HEEHUNE TSize FHZE.

EHEMMBEZET AR, BdREKEETRESAFRNIAFR RS key | Ml key 2, B
16 hash 1 H(key 1)5 H(key 2);24H [F 1], XFE2 key | EEKRPALE N Hikey DI IGH
PR, key 2 EABEFEAHIXAMIE T« BAHOEXFHLIUE “PRR”,

BEAR AN T8 5, AR B AR MR RIS . T A=F o gk g g v 5 A ), o ag
—Fp IS A AL T B hash {E,  XFR N ITICE AL

1. £#%EY: (Linear Probing)

24192 key K hash {8 H(key), (E2F+ FHr A Hkey) AL B D AN HABTTEMEH T,
AR ET —MLE Hkey) + 1 &2BH b, WREH, MEHXMIE; BUASLRNA
T—MrE (BEEK hash AN 1. R ESRESEL TREK, BambERRKEAL
GRELTEEL, HEHEB—ANATMERMAE, SERRINRTHAEMERDEMEH. B, X
MYEE 5 B, RPIELE T MIEMPHH, XE—ERE LR REE.

2. ‘FHH A (Quadratic probing)

A HEEEY, AT RTINS, 4R TR Hkey) AL B A0, %
TR FFR A R AL E: Hikey) + 12, H(key) — 12, H(key) + 2%, H(key) — 2. H(key) + 3%,
o NRME TR Hkey) + K #id T %4 TSize, 4B Hkey) + k* X F K TSize B,




NiR AN O ——WERE X

W R A R L H(key) — Ko< 0 BT (IR R T E 614 0), FE4 4 ((H(key) — k°) % TSize
+ TSize) % TSize NG R (4 T¥ H(key) — K> Akihn_L TSize B EHILE —DEFREO.
w SRAR B OB BRITT, T LR AT IE M B F AR A . FTRAIER, WiiR k £E[0, TSize)ulE MW
WL BIE, A2 k=>TSize B, th—ETFERIIGE .

3. gEbhby: (R

PR EAR, SEfHEEAT B ) hash &, T2EHA Hikey)H R key £
J— 4R (TRAEF 5% 7.3 AN EREIE RS ). XA Bk e — M4 Link, Y62
Link[0] ~ Link[mod], H:H' Link[h]#£/ H(key) = h fI— & ¥R, TRUBIPRET key
hash fE#8E h B, AT DL E B IX S ph 2R () key ELEF PEERERER, it mhaT LUE Jiix
% HBER K F T H(key) = h i key.

AR, ROV, BT LME R AR E PEASAR ZE ) map (ML 6.4 1) SRERAEH hash H) TR
(C++11 LAJS AT LAH unordered_map, #AEEHR), HIFRE AR LT LB XM BRI
RERWER, —BAFEH ALY LB RMRIN T,

4.2.2 “FIFH hash 9126

R key ANEEEE, R4 SN 2 Gl ¥ i a1 e Ve 2

—AMF R AR AN R R P ARG A — N IR, AR P AT LA iR
ME—HARR . B — DA P AR R(x, y), HF 0<x, y<Range, FFAALL% hash EREH
H(P) = x * Range +y, XAXHHEHENKERERNMES P, 5 Py, HPDEALSEFT HP),
WA LA H(P) R ME— AR %4 5 P, R4 (w7 LLIE i 3% hash (1977 V2R gk — 40 S 21182/
HI7a .

AN EGETFAT 8 hash. FRFH hash ZIFK— N FR/RE S B —NBE, 7
ZHHAT DU o] ReME— AR AR R S, ﬁ%ﬂﬁﬁé%?ﬁ%%ﬁe%@-%%%& B AR
£F 12.1 4, :

AT He R B E, EBRFFRIEREFT A~Z B EXNEE, AT A~
Z WA 0~25, XFERIE 26 MREFREN N T R EtHlt . 85, R o ik
B+ IR R, IR R R, EdhE R, BRI R —
(9, U AT SEHURF AT U S BB TR (R HE R B R N 2 26 1, Hrp
len HFFFHBREE). RIBWT:

int hashFunc(char S[], int len) { //hash ER¥, B/ E s H g

int id = 0;
forf{int 1 ='0;"i < len; i++) {
id = id * 26 + (S[i] - 'A"); /1 N R -t
}
return id;

}

B, mRFRH S MKEHEK, BAEBBABEBSMEA, FHEFEEEEHN
len RNEERK. WMPRPRHFRPHIRT NGFEE, BATTLUEA~ZER 0~25, T a~z R
26 ~51, IXFERRARRL T A+ REHIFH A HdEH  a ,  fBuk th AR (R

int hashFunc(char S[], int len) { //hash B, ¥FFFH s HH R




mm””ﬁ”_MS! ﬁgrgg ﬁir

codnt dd = 0:
for(int i = 0; i < len; i+4) {
CAEEST) s At BR BT] e tany g
id = id * 52 & (8011 - "AY; |
) else if (S[i] >= 'a' && S[i] <= 'z'){
id = id * 520+ (STAli~ tatd & 26}

i
returt id;
h
AR I T 8T — AR -
© #HRANGFRRLAITTE, BRORHEE 62.
@ I SRORUELE AT IR R R e N B BCT:, AR -4 Bt mT LAHE A THI 28 S0 7 R 4% b
THT B B B e B BB, TR R BB BHepE b 2c. Blanxd i = A0 hn— 00 4cr 4 ey
FATER “BCDA” Kul, BATLAEHEITH R “BCD” ¥HoA¥E 731, AR5 HEPHEE FARMK
448 7314 BIR] . R HIFARES AL T XA F
int hashFunc(char S(], int len) { //hash &¥, HFFH S B
int 1id = 0; , ‘ N L .
For(intid = 0y d i< len = My ddm) 1 /I FREIEE S BRHEBR AP ARAL
id = 4d = 26 & (SEL} - TA'); '~ , :
} |
fd = 1d ® 10 + (Sllen = 1] =*08)z0 -
return id; | o : y o ; .
U“I@ﬁ =8 %ﬂNA$ﬁ$($Pﬂ uiggﬁﬁmxiﬁﬂﬂMAE@?ﬁ
B, N EWERF R E N AR S o LA .
THEES &ﬁﬁ?ﬁ%mm%ﬁﬂ,&%TUQawA—

#include <cstd10>
const int maxn = 100; |
- ehar Simaxn] IB], temp[S], B
int hashTable[26 * 26 * 26 + 10], L \ ,
int hashFunc (char S{},. 1nt len) { //haéfh R, %?ﬁ%s%ﬁﬁﬁﬁ
o dnt did =0 . . . . o

for(int 4= 024 @ Tan: akd) o0
L i dd e 2600 481 = A0y
} ,
return id;
}
int main() {

idt n, m;




scanf ("%d%d", &n, &m);
for(int du= Op 4 < ma ddek)
scant (Mxaht, S[il) b
int id = hashFunc(S[i], 3); //#FHE s[1)BHNEH
hashTable[idl++;  //BFHFH MBI 1
Bz o ‘
forfintii = 0p 4 < mp et}
scanf(“%s", temp) ;
int id = hashFunc (temp, 3); /I BFHH temp ?ﬂf&ﬂgﬁﬁ
printf ("$d\n", hashTable(id]); //HiHEFHRE& K HBKE
ey ' it ‘
return 0;
}

%

@ BEEXBERX NN
@ Codeup Contest ID: 100000582

43 & 13

431 # 1R

434 (divide and conquer) KRN “Aiaz”, bR, 28 R RER o2 8E
TN /N 454 5 ) FBAR IR AR U T 1 8, ARG A A UX 7R, BEAHT
il AR, BENATBR0 R SRR, Lmm e LA RN = PR,

@© 20 B 5 e A A A A A R e A A R BRAE B G5 A4 B ) L

@ fRd: BARMBIE TR WRAAHE T RSB NE T A E AR, B E R R
He

® & BT RB IS I R 1) U -
FEIRHAR, MEED BT R BN YA B ALY, RN T
] A AT R4y, HRAARL A6 53 VR 1l vk .

M X Bt SriaIEs iR 7 i A O ZE T 0 RIS . (B A48 i 8 X E U,
— T ) AN 1 SRR N URIE (decrease and conquer), TIHEF RIENECKT 1 HI1E
ARG, DL EEHN T ALEREXMX . Foh, SEEEN—MEIEBE, BEATLL
BN TFRZEIH, BB IR AT, TUMB ARG E, —Bki,




B £

ERETSCIEB IR 5 . P IAHIBIAMES, HAxt n R R sk FBAABL T a1 B
A8, X Fibonacci FF PRI FEAIN T 4096 1 AR, F g Refraihs.

4.3.2 if H

A NEUDE A ISR E L. “ BRI, JRESEFEIE, HRIIRREEEE ",
HR X8 H R R+ B . BIAAE T B 5 ek, B A IR A ) R
i/, EREHELE BT LS RSB R R, RS AR ] B b SR X AR
M EF, BRMRESHRERDEEE.

3 — RPN EE S

© BHA R

@ #BHX (EFRERIH D

G o i A R S e A b 2 A R T B, s A R A R R Sk . T LA
MRS, g A AN s I T ABEAT B AL, S4B RS TEE S XA RIRK LS R
M. ATRAE, SRS T —E XS, ENSCER TR E TR
R4 . BRI 47 Ja TH R < 31 TP AN B 5 3 )R SR i H AU M S R Tz A I -

KE—ALHMBIT: FERERRAE n KIETE.

HARGEH n I HER: nl=1%2+.xn, IPKXFEREHERERBHE nl=n-1)! *n,
FRBIEIE A n (17 BB A KBS 0 - 1 FREE. WRHFO)ER !, SIS K
F(n)=Fm-1)*n (BE@EZR), MR NT .

M4, WHRHE F)ZH F(n—-1), X Fn-1)ZH F(n-2), XHFE—EHB/IE, fHAam
fERRLE? T 0! =1, FESEALLL FO)=11ER38IFAF, B4R/ E n =0 R
THa “[Ek”,

T SEE LR AR, Tﬁ%ﬁ%’ﬁ’l‘iﬁ?ﬂﬁﬁ%:

#include <stdio.h>

dnt Bldint 5}

L1f(n == 0) return 1;  //%BAMBIAR F(0) I, BEF F(0) == 1 ”
else weturn Blw = 1) w.ny [ /EARERIFA SR, ARSI T %

) .
int main() {

int n;

scanf ("%d", &n): :

printf("adin't, Bdnyye

return 0%

1 .
3

A5 R

6

T AR LT, RS A 4-2 Pran iR IHE R, 355 AT A S AR —




%4% AHE(D——ﬁﬁM$_ J

]$m7
I

w2 | FG)»FFQ)#3

FH e

R [ FQFF()=2

K2 BIKS

H= | FU)=F0)*

EHU

F(0)=1

B 42 EAREN SRR

IR

O LA MARI oA 3, REHEH FQ3), BIskE 3 M.

@ HEAFQ)RE B2, HWrn=—=0 RERL: AL, FEHIRE FQ)+*3. 7,
i FQYIER KR, EHAEFSEM FQ), 25583 FQREREHHH FQ) * 3.

@ HEANFQIRE GEE), HWin=—0 2&EMT: Ao, HEIRE F)*2. #EE,
P FQO)EZAREE, FHEEFSEH FQ) » ZRE3 FOOREREFTHE F(1) *2.

@ FHNFORE GE=ZE), HWn=—0 2EML: AROL, FEHIRE FO)* 1. EE,
SRR FOyER AN, BEULFEFF2iA FO) , FE 5 FORE R G HHH FO) * 1.

® HEAFO)EEE CGEVE), HWin=—0 BEML: oL, FIRE 1. FXE AL,
92T FO) =1, HAHFEmE/MuEH#TEE, FHitE E—E GE=2) &[H FO)KMEE.

® FRO® E=F) hTES T MFENEREIM FO), WHEHET FQ)=F0)*1=1, ¥
¥ FOOMERIER E—2 GE=2).

@ SEO G2 hBTF%HTMAE=ZREIK FQ), HHEET FQ)=F(1)*2=2, ¥
¥ FQWERER L—2 GE—2).

FERQ (FB—B) HTEH TIE_ZRRIK FQ), HHE T FQ)=FQ2)*3=6,
# FQ)HE IR M 25 T main KR%L.

2k, FOREAEREER, BT FQ) = 6 . £F 42 b, NFEAE—E FQ)
Fraf, Ak FiEHE, BEEHBRERE, 7ERE SRR K KRS F(1). FQ)A& FQ3),
48 F(3)iR [B125 main R FG)AI T .

FREH—NLMPE|T: R Fibonacci 5|HI%E n I,

Fibonacci $(%1 (EP3ER: AR H)) i/t FO)=1,F(1)=1,Fn)=Fn-1)+Fn-2)(n=
B, BIIREILIHA 1,1,2,3,5,8,13,21,--- o T MNE X LA LAk A8 ITA 7 H
F(O)=1FfF)=1, H#EHRXHN Fn)=F@n - 1)+ Fn—-2)(n=2), FELAT LA ERE n HIET TR
15, 5HKA# Fibonacci H¥ % n MHIFEF:

#include <stdio.h>

int F(int n) {




= W % 16 -

ifin == 0 || n = 1) return 1; / /iBIHA R
else return F(n - 1) + F(n - 2); / /3B
}
int main(){
int n:
~ scanf ("%d", &n);
printf{"sd\a", E(n));
return 07
} ;
4
45 R
3
THEZEA N n=—4 FBHE OLE 4-3), HTHE T AT n BB TR HEAL, HfE R
FREIR I PEMR . 1 4-3 Pt F(A)HHTEIE, AU REEE FO) =15 F()=1 KIE[F], JH{ER
[l 2 P o R B LB, B3] F(4) 73R [B] main bR 3
lﬂﬂ% 17

BB | F@ay-FGHFQ)
/ ==

/
LR 10 g1~ pgn ) PRI
e o

-t =1 F(3)=F(2)+F(1) F)=F(I}+F(0) _
— /N SN
Ty A : 1S
&W ﬁ—%i*/ ypo)  (bm 13[%:&% 12 \*H‘*% 14
| A /) J I\
w=R | FQZFONFO) F(1)=1 F(1)=1 F(0)=1
AT
L9 LA/ a5\ H90)
/ Ty
I B{1}=1 F(0)=1

Bl 4-3 BT RES RN R

[0 3k 3k 5 sk fi# Fibonacci 5[ FEE R IN, X SLFr L A2 A A 3k VA SEI 43 VA v i) — AN ]
B o BT E I IEHEE n i, FERME F(n) A a4 E KR F(n — 1)5 Fn - 2)XWANT
B, T FO)=F(1)=1 &34 n R/ S BB, 355 F(n)=F@n-1)+Fn-2)2
F R BRI

t RPN AT LATIE, SRS — AN TR, AR IR BRAR
AR Hrb sl R RR R R R g5 R, 38 R kD BRI R — )2
B, VIFERESGBA—ZER T E4R0E SR T HRE, BPIFRN 24 L




BB AR QO — WS

SR A P, B AR U BRI — APl R EE, SRHRE. [, ¥IEE
i B AR IR R AR, FRATRRARFE A E%, eHMERERARHAD
K,

5 K EAHF (Full Permutation). — %38 1 ~n X n MEEHEEFA TR 45 R
Yok n AR —ANEEF, TIAHTEX o MEBEER M A HS . Bl 1. 2, 3K=
BB, (1,2,3)s (1,3,2)s (2,1,3)s (2,3, 1)~ (3,1,2)« (3,2, atsE 1 ~3 HIeHEs]. 3
1 T B SR SR N BRI 1~ n B9 4HES), S (ay, ag, -+, a) BIF 8P/ T (by,
byy-e-, b)) RABHLE—A i, B a;=bys a3=by. -+~ 28y =biys a<byIL. FbL EHin=3
511 St - S AN /N B K BRI 45 HH BT o

MBI F R B, WA R R BT 1 ~ n X 0 MRS, AT
ALAB A TFAS TR “Hrd B 1 TSR 2HEF” “H oL 2 FRkimaHs)” - “frd oA
n JELAH”, TRAG R E N4 P, HEREHAATHHS: FiE M EIHA
hashTable, 37 hashTable[x]24#% x CA/EE4 P A4 true.

ILLEREIRFAE P IS 1 22058 n AL PSR . A il &3R8 T P[1] ~ Plindex
~ 1], IFHEAIE Plindex]. SARTEEMES 1 ~n, WH GHIBES BT x B BAFE P[1] ~ Plindex
— 1] (B[ hashTable[x] == false), HBAREAEEEN Plindex], [FIHFHKf hashTable[x]E X true,
RIS F2 b T P (55 Index + 1 ALCRIGEAT 809D ; 1 2438 U 52 AT, T4 hashTable[x ]I R 4 false,
PL{# i P[index]3 F — AN

WBIH A AW ? BAR, Y4 index A n + 1 B, ULHA P BI2E 1 ~ n fALE CLIHEF
T, SGEFAT LR P, R T NS, SRS B return BIFT . R4 n=3 Y
(ARES, I EE PR BT AR, A B ORI

#include <cstdio>

const int maxn = Ll;z

/ /P hY4ATHES, hashTable idR¥EH x %EE%E p H

int n, P[maxn], hashTable[maxn] = {(false};

/ /4R EHES RSB index S4F

void generateP (int index) ({

if(index == n + 1) { //BH}F, SEABESEHIK 1~n I
forilint i = 1704 <= n; {4ty |
printf ("%d", P[il);  //%iZA0HES]
}
printf ("Xn")
réturn;
}
for(int x = 1; x <= n; x++) { / /B 1~n, REH x A Plindex]
if (hashTable[x] == false) { //WHR x F#EP[0]~P[index-1]H
Plindex] = x; //45 P B index Ak x, BI3E x I A pTHES]
hashTable([x] = true; //KxBE&EPF
generateP (index + 1); /1 REBEHBIHI S index+1 FAL
hashTable[x] = false;  //EMGHESE Plindex] A x MF M, BN




BEEEid

}

int main () {
n = 3; //#KEH 1~3 B2
generateP (1) ; //M PI1]FF4RIE

return 0;

}

BFKEn BEHEB. n 2/FEBRZBE A nen KMEPFZEBE LSE 0 M2)5, (E
B n ME2EPIRHAER AT R3], F—FfXAL L, KEZEMNTEE. tluE 44
Rn=5M0, HPE 4-da 2 PDEERHTE, MK 4-4b HTFABEADRE7ER —&0 ALk
Lk, BAREGERTE.

O O

O @

a) b)

Kl 4-4 55 )R E
a) AR b) FEBTE

S FIXAN IR, W FR A BT ok — R oL (B n® MBI n Mz
B), WAMTEC,,, OHEEE, %n=8 IR 54502232 kK2, R nEX, Bams

EEHA B, ZRIAFGTHERE 25, SHREENRE 25, BAuRE
n M BEFERATSHKIRE Y, BARESRE 1 ~n B—EF. Gt B 4-4a Skt xnt N KHEF
R 24135, XFHE 4-4b KUK Z 35142, TRMATERE 1 ~n WA HS, BEESANHEFIX
R HIRCE T R R, ot AvER T R AT . i T R3E MR, B n=8 KT H
T2 40320 IRMZES, L2 aTIMUEFH £ .

T2 0] LAFE A HES AR ah_ AT SR AR . T 24 BRI R A R R AR T — AN RS,
i AT 2L NI B B EE R, WEERAN2E, AW IR SLER —&X0 A4
b ORNEE—ATHE—FRERE)D, HAR, WRATHEERE count Binf. FEAMWT,
24 n=28 I count F 5% T 92:

int count = 0;

void generateP (int index) ({
if (index == n + 1) { /1BHA T, E— A HE
bool flag = true; //flag A true AR LAHIIIA—NEEATR
for(int i = 1; i <= n; i++) { //EGERHABE




F4E AR 2 —Eii%)]?f

forf{int j =1 #+11; 3 <= n; J++H)ad
if (abs(i - j) == abs(P[i] - P[3])) { //WRE—FxMmLkL
flag = false; 1IAREE:
¥
12 %
if(fiag) count++; /IEHA T REHE, 2 count 1
return;
}
for(int x = 1; x <= n; x++) {
if (hashTable[x] == false) ({
Plindex] = x;
hashTable[x] = true;
generateP (index + 1);
hashTable[x] = false;
, ,
} 1. &
}
XM AE I, R AW — AR RS AN AR AR AR (B —RHEA
i AL . BB AN B SR AR v 1) R AR A B R - S5 |, it J 5 T LUK B,
MUELWE T 82 2R G TART HFR—85), TREFR K 25 LR B BUE A
AFTREAVE, N BELEA TR T, EEGRE EERIR, XA LR 2 oF .
Nkl 4-4b b, HBCE TRT=AN 2 YRR T HEPI—3 4y, B 3510, ] RUAER T A4
BRENEELABEMEAEMNR, RERLERLERAT .
—fR, WMBEIEBHAAWHNEE, BT EHLFBOCEAFTELEMN—AT
) Bk H, AU EREIRE E—F. — B iR A [E ¥k .
FHEAAEKE T EWM 5%, HiEEdae S EmAR R -
void generateP (int index) {
if(index == n + 1) { //BBEAF, ER—NESEHTR
count++; //RERAIX B — e R AVEM
return;
}
for(ink % = 1; % <= i .xX&4) (o S/HxdT
if (hashTable[x] == false) { //BxITERHELER
bool flag = true; //flag A true RN LR A AT L EHPR
for (int pre = 1; pre < index; pre++) { / /R Z AT RS
// % index FIRJEHATS B x, B pre FIR/EHIATSH Plpre]

if (abs(index - pre) == abs(x - P[prel)) {
flag = false; /1 B5ZRRIRRE—FNAL, R
break;

E s



e Rk B

} | '

if(flag) {  //WRVTLAEREBAESR x 17

Plindex] = x; [/ % index FUE.FH*J'TT%?@ X
hashTable[x] = ‘true; /B TEBER

generateP tindek ¢ 1) /B EE index+l HEF‘
hashTable[x] = false; //BASEE, BRE xTARGH

]
@ B> AR MR LN o
@ Codeup Contest ID: 100000583
Hidik: http://codeup.cn/contest.php?cid=100000583.

4.41 FHRFL

PR KA LB B, BREERELTTRE T REERMR (BB 1
W, KA R RIAFIR (BB . BAR, WESREUBAL TR B AR A A (BRI
WHAGEERERSEED, BRNERERETERREMN. MEEBRMSR, WERH
(6] (4525 SRR AR BRI, R A P A 9 Y A SR AR 5 18 ) L 7 B0 SR ) SRS S AT
W . F B A — SR B R P R IE I e e N, BB BCRIE AR S BRI, REEE—
RIS KRBT E, UHATHARERERNN, BEREERAMERIELRRM. AXF
AR, VB IR ERA A A5 AR B SR AT P HE R (BT BE B AR HLBY
ARG A, Bk, mRERBEMIP TR, 3 H B CHREEH R,
ARBEGHLHE.

T ERE PN B

[PAT B1020)] bt
@Eﬁﬁ
H%%*@AE¢%&%H%WHW%%@m,$Hﬂ@ﬁﬁ$fﬂﬂ%mﬁmuﬂ%
%%ﬁﬁ%ﬁﬁ%ﬁﬁ%»H%Mu&ﬁ%m%ﬁ%ﬁﬁ,ﬁﬁﬁ?ﬂ%ﬁmﬁk&ﬁﬁ




2N

AR HEN ORI ERF. FERSHNEEEXER: BnE=fMAD, HE
FERIH A 18, 15, 10 J30E, SEMNGIH 75, 72, 45 1470. MRTHHBAFRERE
20 Ji, %Bﬁ%:ﬁl&ﬁﬁmﬁrﬁﬁim%%ﬁ 15 JIMisE = A YLLK 5 M =AY, K
18 72+452=94.5 ({Z70)-
AKX

FMAAEE | ANURAS. SAURAGI%S H— DA 1000 FIEEH N RRH
PR B AR AL 500 (LLMH A MERES D BantiphKTikE: ME—1TH
H N AN ESERFEMN AR (LUGWE A, %F%:r%ﬂj N MNEFR N A D
MR (LMZIT R BAL) . B ] LA A% 2 B )
g X : !
SHFEPRRAG], E—ATHRRR RS, DMZTT R S HR i BN L
BAFEH
320 '
181510
7572 45 |
B -
94,50

B

B ABERED D, B4 n MR BHE A MEEGERAAEN, mTREsKee AL,
CINEC L e SN SN e R
i8S

SR 1: SXELRA < MR ROER A A, TR EK R g

B, XHEEF D AR AR R A B R L i A O B

2R, BT A D R BB

S 2. MBI A BIFIAECE

@ 1SR OB R LU AT TR I, TS0 A DB, B TR
WD R A B BEAE RN, IR (TR O LA B KD

@ WA A OO R T R T R, TR SR R AN F 5, RS (e
024G TR AR R BT, ORI 0.

BCRE, BB A ) O LB 5 SR B A 35

S0 ERPEROTER . AP R R A, HRMAR% aflb (a<b). MR
AR K, T PTF A DRSNS 51 aK 5 bK, T aK < bK SR, FLETE
B E R L

O APEFEMBEMNTLUREF A (EEHRERES, K2 ERLD, HFEH
double ZAFfE. XIF, EfKkE D BKEHURIERL, ERNTEHTHGE hWREE
XA RE. REB/E “BFRER” ROREHEAXE.

@ HAVIEFRRTHERER, FRAELSTHRER 0, REFHIENKZR, X2TB=XP




= Wk ER

We2sh 0.
@ YHAMERERETEREN, ECEKEHRTE, GUSHE.

e
ﬁf;% -

g
-
i




CE4E AR @ — WS

[PAT B1023] A4 B/

B H H#iiR |

BERT 0~ 9 HHETA. ATUMERIRFHSIX L, BLMLHMEH. B2 fEE
JFREIMEUR TR (ER: 0 FREMERD. flln, AERAN 0. BN 1. =4 5H—18,
B3 H N EURZ 10015558,

B ERT, VEGE TR H RR S A AR B B
AR

WAL T 1 NURAR. SNURABIE—T RS H T M EERER, WPRR
EER G ANE 62 RERRE BT 9 A BB — AR AR T ABE RS 50,
HZDHE—NHE 0 EF. !
Ll 5a

FE—AT P i H RE 85 4 R B/ B
AR
2200030010
4 tH R
10015558 o

BB

SRR : e 1~ 9 hIEFENECRA 0 MR/ EGH, REM 0~9 ¥y, B
i BN SRR A B

LAREBI ), B A AN AR 4 0 BB/ 1, BE/E 1 RRAN S0 1 (d1 23828 1.
AR RUE O PR, 1 FR—, 5 HIHEA, 8 BB KIKH A .

SREEERMERIER: HE, MTHaRTFHRLASE4E, HikE/ESRIOMBERE
M. e, HTE&EMARRND 0, BULFHEML, ohEFER/ ML (MREFEMNIMKE
MR RRUAR, Ba—2RREU/DEEN) . &E, HXBRRREASRFEL
R M A BURAL AL SR HE 0, 91 H B FFAE R B BT H

BT —fARRE 0, HIE—NEF UMM 1 ~9 FEFER/DIFAERNET, HIKFNX
PRI T 2 JR B R TR R
2% 5

#include <cstdio>
int main() {
int count[10]; /1 RFECF 0~9 B K
for(int i =07 . 4 <007 it}
scanf ("%d", &count[i]);
}
for{int 4 = Ip'd <30 d+8) / /M 1~9 HFIEFE count AR 0 BIBDIIECEE
if (count[i] > 0) { g
prinbE{tad, )




BAE 2

counti)-—z

break; [ /R A2 JE R

}
for{inmk i = 0 4 = 10 144) | / /M 0~9 & % AN B B
for(int j = 0; 9 < countiils J++) I
printf("sd", 1i);

}

return 0;

}
4.4.2 Xy

M R, S A A SO AN KRB TR FIHORE A RME 2 5 )
A, RN EAHEAZERE: 4 N DM FRE(x,y), WHEFERTTREE KX E, HEAXETFX
BB A L. FIUSHFX (L, 3)s (2, 4)s (3, 5)- (6, )AL, TTLLEHBEE =AKE (L, 3).
(3,5 (6,7), ENIHAHBAE L.

Eﬁ%ﬁ%ﬁ%%%ﬁ,m%ﬂzwhﬁﬂzwh@A,mg4ﬁ%m.%z RIEFE
i O IR, oW BaEsE 1, AR i SR 4 1) 2 A4 Ho A I X 1]

B RATT A T X a4 A i 0 x ARENEER, R i X A S s e, 4 —&
H yr> y>o-> yolOL, WK 4-5b FivR. BLESS RN M W E R X ju) . BB A, 1
HALH B — B AKX M ESRN, WREEIE, Ba 1 LR RS e
LAE, HE 4-5a MG ATHAL, BCYERE L. RESHX RN, BRAERFELARABERKX
18 E

oyl
I

y2

e L BE

o
!

. ® y4
a) b)
Bl 4-5 DX [AIANHHAE In) SR e P
a) L LAE b HAhm x NKEIINEF

BREATULAH QKM F, REFSHE FHKARD:
#include <cstdio>

#include <algorithm>

using namespace std;

const int maxn = 110;

struct Inteval f{

s T / /IR I 2 A i A




OB AW @ —HEny

}I[maxn];
bool comp(Inteval a, Inteval b) i v
if(a.x != b.x) return a.x > b.x; //S%HEERSAKE MR
else return a.y < b.y; / /753 AR R A o s D BRHEF
} ‘,
int main() {
intin;
while (scanf ("%d", &n), n !=0) {
Toridnty il sni0s il R
scanfi(Medsdl, &I 110y &I 6] dy)
soxrti(l, Tl n, emp);: //?E[Zlﬂﬁ?f%
- //ans WRADAHEAER AN EL, Llastx e b— M0 X JE) 5 2o s
" int ans =1, lastX = 1[0].x;
For (IRt 3= e -lhatinp Ak ot
CAf(I[i].y <= lastX) {  //WIREXEENRAE lastX £l
Tlastx = T{il.x;  //BATLi)MERFTEET HIX A
ans:tiy; [/ AHHBEX A S0 1

}
printE("%sd\nY, ans)i
: :
return 0;

}

HAFEERE, BRIEIERA I a 5eIN i B 6] (1) SEmE 2 AT A, 1328 vT AR b1 i)
BgiES— TR, 5 HAHNMAAR.

XA ] B R X TRl . 25 H N AN E[x, y], REBDEREHES DA R,
F e AX AP E R OTFE R Bl FXEL 4], [2, 6] [5, 7R3, TTZEMIA
(fltn 3. 5) ARefriEEAFX N #H 2GS A

S b, XA ) R X TR ANAH AT o] B SR — 3. B o, (BB 4-5a, G0 SR HEIX (R
LA LAE, AALE L PEBUSTT DARIEEA fi— @ 1E L W & 00 X (a4 e i i
MRZINMER, LR EAE SN, ST S 21E 4-5b. B8, BT HX R PET
B, B Ze i s R AR 8] 1 SRed,  HUORAS sl AT BULE "R AT B 25 M8 o F At X
l]? JRBAR, HER s BInT, XFEXA SmtaeE i 2R T BEL X (], [X a1k A1 T
AR 75 B4 X [B) ANAHAS ) EARAS R ) “I[i].y <= lastX” BCh “I[i]y < lastX” BWJ, 35 7]
UBE—T A4

BRI, UL R AR R — RN, IR B R R R R R SRR
ROHEZEA . SOOI B e S — e B AR TSR, BRI — A i) B de O AT B el
BT BRI BOME K. SR, AT B AGE S Do ok, (BERXIEA
PG LSEERC — AR L. SR EE.
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@ Codeup Contest ID: 100000584

Hitik: http://codeup.cn/contest.php?cid=100000584
[E] et

45 — 2

451 R

R EFERFHIWRR . EXATERRA, Trx A N—NER P EFE A (B M1, 1000]
IR T 352), MG IETIR B RBEANECE LA W R IR B FBHIECT x DT 352, il x <352
<1000, MHEE[x + 1, 1000]F k405 WRINK B IEHIECTF x KT 352, Ui 1<<352 <x,
RATE[L, x — 1485 . B, BREFERLRHTEEKN P REESE, #aeR ] aeRHER IE
BB, HELHEFEHRK.

BEAMFRYE G — N3 A E— AR TS A PRHA RS x. BH
BRIER: UEREFAITRFETE, WRATTCERTAN x, MREELRED; WHE
FHREEA P H B A R e 8 x, WIRAERRY, SRS AFER x. XFIRRE
BRAINRIEZEAN OMm) (e n AFFITEANED, WRFEBRREAL, URIBEHE
B, HEWEG 10 MFEEN, SAKEEZT.

FIHREREHZAER. —o0BREETHERFIINEREE (CUF LA S8T
FURB)), S TR [left, right] B FFFI TARIK N, R 548 KR 4 FTleR, right] ()
o [E) A2 & mid = (left + right) /2, FI¥r A[mid] SEREHHFITTE x FIK:

@ WHE Almid] =x, HERKI, BHEH.

left mid right

X

@ Wk Almid] > x, UHHITE x £ mid L EMAL, FEL FX E)[left, mid — 1]484E
=K.

left mid right

X

® WHE Almid] <x, HIHICE x 7€ mid A2 B KA, FEAS FXE[mid + 1, right]4k4E




B4R AR @ —HEAS <

B,

left mid right

X

THABRMERZAET, P ERYETR AP —FoR, FHHNEER
E& O(logn), X& L H]-

AT BEHRRE A E RN, THE AT REN o BRI E.

MAETEMNFH A= (3,7, 8,11, 15, 21, 33, 52, 66, 88} FEHIKF 11 1 34 (UL E, Hp
FFHIFARAM 1 # 10,

SKE 11 ML, 4 left=1. right=10, FR4EHK FiriEHE.

@ [left, right] = [1, 10], B F#x £ mid = (left + right) / 2 = 5. 1T A[mid] = A[5] = 15,
i 15> 11, ViR ELE left, mid - 1[JEE M GREEE K, K2 right=mid -1 =4,

left mid right
id 1 2 3 4 5 6 7 8 9 10
a[i] 3 7 8 1 15 21 33 52 66 88

@ [left, right] = [1, 4], FEHFFr+ A mid = (left + right) /2 =2, BT A[mid] =A[2]=7,
m7<11, GAREREmid+ 1, right]lJOE A4RLEEHR, Eitb4 left=mid+1=3.

left  mid right
il 2 3 4 5 6 7 g8 | o |10
a[i] 3 7 8 1 15 21 33 52 66 88

@ [left, right] = [3, 4], FH F4r9 £ mid = (left + right) / 2 =3, HF A[mid] =A[3] =8,
i 8 <11, HHFEA[mid + 1, rightJoFE N 4REEEHK, FEHA lefi=mid+1=4.

left mid  right
i 1 2 3 4 5 6 7 8 9 10
afi] 3 7 8 11 15 21 33 52 66 88

@ [left, right] = [4, 4], FEH FFrF A mid = (left + right) / 2 =4, HT A[mid] = A[4] =11,
M 11=11, UiARET REBEMRH T, FMEREE, RE T 4.

et™ i
i 1 ) 3 4 5 6 7 8 9 10
afi] 3 7 8 1 15 21 33 52 66 88

BERE T 34 MEALE. R, 2 left=1. right=10.




RERE

¥ AR

@ [left, right] = [1, 10], B FHR & mid = (left + right) / 2 = 5. 1T A[mid] = A[5] = 15,
M 15 <34, ViR EE[mid + 1, right|JEF N ALEEETR, Fik4 left=mid+1=6.

left mid right
i 1 2 3 4 5 6 7 8 9 10
a[i] 3 7 8 11 15 21 33 52 66 88

@ [left, right] = [6, 10], Elt FARF £ mid = (left + right) / 2 = 8. H1 T A[mid] = A[8] =52,
M 52> 34, UiBAFREE[left, mid - 1]JEH AL EH, FEIE4 right=mid-1=7.

left mid right
i 1 2 3 4 5 6 7 8 9 10
a[i] 3 7 8 11 15 21 33 52 66 88

@ [left, right] = [6, 7], Bl FH5H 5 mid = (left + right) / 2 = 6. HT A[mid] = A[6] =21,
M 21 <34, AR EA[mid + 1, right] Vo A 4k8L &R, FEES lefi=mid+1=7.

left mid right
i I 2 3 4 5 6 7 8 9 10
a[i] 3 7 8 1 15 21 33 52 66 88

@ [left, right] = [7, 7], Bt FHR 2 mid = (left + right) / 2 = 7. H1F A[mid] =A[7] =33,
M7 33 <34, PHFHESEmid + 1, right FEE A KL ERK, FHIHL left=mid +1=8.

mid
left |right
i 1 2 3 4 5 6 7 8 9 10
a[i] 3 7 8 11 15 21 33 52 66 88
® [left, right] =[8, 7], BT left>right, FEMEIRKM, HBHFHIHAGFLE 34,
right left
i 1 2 3 4 5 6 7 8 9 10
a[i] 3 7 8 11 15 21 33 52 66 88

FEERNR, HBRNOUESFFIN TR 0 FRERM | FFEEX, 4Ll
EMBITRTI AR 0 FF Ak EATRE i, 2RI R AN,

AT AR, N AR T RS P A R S M x HOBOE T, T
T 44 4 AR

#include <stdio.h>

[IBAVHPREEIIET], left A=A TR, right h=4 LR, x hEkEHOKR




L LA R e W

[/ = XEAERERR [1eft, right], EARYIMEN(0,n-1]
int binarySearch (int A[], int lgft, int right, it %) {
int mid; //mid X left fl right B9 S
while (left <= right) ({ [/ left>right MBIMERMAXE T
mid = (left + right) / 2; . //BUPR
if (A[Amid] == x) return mid; //3R% %, JE.@TE*
else if(A[mid] > x) {  //FEMHKTF x
right = mid - 1; [IEETEE [left, mid-1)74k
} else { / /R REIEANT x =
left = mid + 1; / /R FXIA [mid+1, right]#&ik
) ;
return -1; [/ BRKW, BFl-1
) ) :
int main() {
const int n = 10; ]
PNt ARl M g1 a5, 6 108, A, d it aBE
printf("%d %d\n", binarySearch(A,é,n—l,G), binarySearch(A,0,n-1,9));
return 0; :

}

R R

3 -1 £

A2, SR FPF RIS, XN 2 anfal b BEWE ? 2552 E I FREAE B RS # Almid] > x
Bk Almid] < x BIW], B ATLUAEEMBE—T.

WEERME, MR LR int BIETEE—F, B LURERNTELETFIESE
JE BN BB, 184A) mid = (left + right) / 2 ] left + right B4 AT GEE LT int T S B H, BT
— & mid = left + (right — left) / 2 X & FMEAENRBF LB SRt . H5, —/MEFTE
AR VAT, BRERFRITNELZRANEIFEEANEE.

BT R EH— PR R WS TH A PROTENRRER, A WS E AR
BHILE x, RHFFIPE—-NIPRTFET xHORERAOMLE L LEE—NMKTF x TR BALE
R, XFTE x EFFFHFEX R EZAAFXEL, R).

Bt FEEA 0 FFUE. B 5 NICERIFS{, 3,3, 3, 613K, WA ERA® 3, NN HEE
L=1. R=4; WREHS, WNHBB L=R=4; WEEHG6 NNHEBE L=4. R=5;
MRAEH 8, WNHEREIL=R=5. BR, WRFHTESH x, B4 LMR ETLIEFEHE
WS P x, W x MA4ERINLE.

FRFEEBE DA KFFITHBE AN KRTEFET x WTRENLE.

RIS Z ATH AR, FHESRAHT— T . B 40 i =2 X [a] 2k 22 4 P X [a]
[left, right], #P4 AT LURHE mid f7 B AL TR SEREWICE x MK/ R AW 2448 584>+ X (8]
GEEA K

@ R A[mid]=x, HHE DK TET x FWIGERMOMLE —E4 mid 4bsk mid 940,

-




_ﬁ;‘f%iﬂ

A% 2E T X A [left, mid|4k 2 2 ), B[4 right = mid.

left mid right

@ WHR Almidl< x, B —AMNKTET x KGR E —E7E mid AN, NESLT
[X [A][mid + 1, right]4kZ: A ], B4 left = mid + 1.

left mid right

FH AR R AT DA H 6 Y A -
J/ALTRBBRE, x ARERNE, RBRBIE-KTET x BTRNOME
/1 =5 EF RHNEWAMR (1eft, right], HABBHER(0,n]
- —int lower bound(int Af], dint.left, int right, int x} o
int mid;  //mid X left Bl right KR
while (left < right) { //%f[left,right]1R¥l, left==right HMORERIME—(IE
mid = (left + right) / 2; G |
if(Almid] >= x) { //FEAHEKFETF x
right = mid;  //fEEFXIE [left, mid] &R
} else {  //FiEMEST x
left = mid + 1; //HATFXE[mid+l, right] &K i
}
. return left; / /IR RIS SR A A B
| :

RARIEE AT EEERHT]

@ FEHRLEMER left < right TiAEZ AT left<<right, IXJ& ARG RER . £ E—0E
Hich, EE U LENFENIREI-1, XFEY left > right Bf[left, right]BE AT 2 A X 8], 7] LA
VE RN TEEAGAERAEEL, Fi left<right #ERERN Y —EHRAT; HEWFEZERH
B AKTFET x WTROAE, RATEAB TE x A5 _REHFE, FHARTEANFE,
REHHE MR EEE, CNZERNME”, T2 left=right &, [left, right]{IZFHE th
WE— R, REFENSR, FEHEFEEY left <right M ibEH—EHHIITRIF .

@ T Y4 left = right i} while fEHE 11, K 5 5 BIIR [BHERE AT BUE left, 0] LLZ right.

® A HIFIEIX BN 4 e 8 B T A REREIES R . B, A THE 0 RERK,
ERZ EREn—1 R nR? ZEBRKEWITRA Al RELLFHI BT H TR R, M
243K [\ n RIS E AR, ENAZERME), Bk =4 LR n, 201K R A [left,
right] = [0, n].

B Rk — ANl SKREFIFEE—ADKTF x KT RIIALE.




Has )\Hﬁ_ (2) flif*ﬂi

LR A . B4 AT X 8] K [left, right], R4 W LAMRYE mid {7 BRI TE SHRBERIGE
X RN DR ) T 7 214 11 A1 X () G S A 3k

@ R Almid]> x, B —NKTF x KT EIALE — 2 7E mid 48k mid FAM, NAE
eI ) [left, mid]4k4E 2 1 .

left mid right

X X

@ WE Almidl<x, HHBE DK T x MICERLLE —ELE mid AN, ML FXE
[mid + 1, right] 4k £E A ¥

left mid right

X X X X

T RS NN, fEHR T LEIEAL, 3 NG g e
[/ALIAEBHFS], x AREWHIE, RBOREIR—NAT x HITRAE
/1=5 EFRRLEMAN [1eft, right], SARIMER[0,n)
int upper bound(int A[], int left, int right, int x) {
int mid; //mid K left F right A
while(left < right) { //¥ (left,right]¥i, left==right ﬁ“ﬁﬁ%ﬁ@]“&*‘ﬁﬁ
mid = (left + right)./ 2;  //BHR
if(A[mid] > x). { //FEHEKTF x
right = mid;  //HZEFKE[left, mid] &R
} else { //FHEIMEDTFET x
left = mid + 1; //@ATFEME[mid+l, right]#&#&

}
return left; / /IR [E13 H R A B
}
BEE S KB, 1 lower bound BRELIKIARELHHEL, upper bound P& U 23 H K Almid]
Zx BUK T Almid] > x, HAhSESAHR, XEREEFRENILR M.

LRI, lower bound BRI upper bound PR BERAEMF LIXFE—ANHE: FRE
FRIPE—NMHREELAGRNTRNOMNE. X2 —MEFEZHS M WS, FifRert 2|8
K5y =43 in) AR VT LLREE FiX AN ) 8. Flanx) lower bound ERECKRE, ©FHREIHES
— MR “EARXTET x” BTERLLE; X upper bound FRECKH, B FHERHZHE—
MEERM “ERT x” RGRALE. AR T Ryt o) B B e iitk, HELHERE
franEmoteifmg . B, Pl “HLMH” FEFRdlh—E R MNABLEAHL, REWHLH
(B AR AR EUR BI AT .

/R« FEREFIRFIE N R IR G MR E” 16 [ 52 BAR
[/ = REAZERARK (left, right], VMEAFREE M FTA AT REHUE




S Wk E iR

int solve(int left, int right) {
int mid; //mid Hj left Fl right 9 A
while (left < right) { //Xf[left,right]Kil, left==right BIKREFRIIME (I E
mid = (left + right) /[ 2;: / /B A
LE( BMFRGL ) {0 /RO, B ANRE R RIIA B <=nid
right = mid; /EEFRFE [left, mid]FER
} else {  //HFHABOL, WHE—MHEEEMFRTENME>mid
left = mid + 1; /1A FXIE [mid+1, right]ﬁ?ﬁ

}
return left;  //RFEIFEHKHMAMAE
}
FEh, MREEIREE ML “&M C” TR NLE, AT PR E — e “ 4%
HIC” TR E, SRR ER 1 BIRT (12,1 Fh KRS $ i s 3 TiX
%g?atﬂ SR b RS A A T 2 P A PR 4y X TSRS B, (B S A A2 A4 A
MBI LY, I HSZEWA R SEEN, %ﬂﬁtﬁ}‘é@m&%Tﬁ@e EXFME T, =
o DX E) 2 22 TF A X [ (left, right], RIMCIEER A 24 & left + 1 <right, XFF 4R HAERIAT
left + 1 = right %37, (£ (left, right] A RME—A7 & . 0 FARK T ATF, left FIYI{H E LLARK
B/ANBUEN 1 (Bt FAx 0 FFER T3 UL, left Al right FIBUERN A-1 fln), [FKHEA
left = mid + 1 N 34508 left = mid (E—4E 8440, 3 HIR[EIH R 242 right T4 left. {65
W
/ /1B “%&ﬁﬁ}%ﬂ%-—*ﬁ&%&#%miﬂwﬁ” i) Ly s AR
7 ﬁ'[”%ﬁﬁﬁmm(left, right] |
/ /M{EMﬁﬁﬁﬁﬁﬁﬁmﬁ?ﬁTE‘mﬁ, JEH left Hu/PEED 1
int solve(lnt left, 1ot riaght) {
 int mid;  //mid ¥ left right MIsA
while(left + 1 < right) { //%f (left,right], left+l==right BEBRFH M1 F
mid = (left + right) / 2; | //BHK
LECRMRROL ) ( //FBRBO, S — R AT R IS E <=mid
right = mid; ‘ JEETFE [1eft, mid]
} else {  //HRMARERL, WH—ANiLERAKTRERNME>nid
left - mid;  //BATEME[nid, right]#Hk

}
return right; / /3B [BIFE KA B
- .
ﬁﬁ*ﬁ*ﬁ*ﬂﬁuﬁm%#mﬁﬁ, H R A A XA 2, 238 ] LA FE 22 A PR PRI AR
BT BEAR B NG HE T PIAT B 1% . B 5 1 138 JE 5, 4] AT lower bound B&${5 upper_bound
MBI ERR TR GERE: L5 n FAEEEITT,




Fa4E AR (2 —l‘}zﬁﬂﬁ

TSR, WREREEK “FITREFERERFHHTR”, WAEHANTEIT
N A BRI SIERAGE.

4.5.2 kg

TR R RO SR [ A B R, S B ANEI N A EA R, FHEiA
JUANHE R 48 F o

AR V2 R M.

W f(x) = x> deBh, 7Ex e [1, 258N, fx)RHEH x BTN, Xt H =0k
B3 T &4, BIVTLARA W FEMGET V2 M. GF: BT V2 R, B REkRS
CHIEME, X EAG USR] 107° K.

A7 A left A right FIHWMES B4 1 F1 2, SRIGHRHE left F1 right ) £ mid & fx)FIE
5 2 B K /NIRRT X 14T 8 -

@ W fimid) > 2, ¥ mid >V/2 , B4 7E left, mid] 7 B P AR ELEIE, $4 right = mid.

y=x2
y=2

% =

(| R e b
S —

|
|
1
1
I
I
&
*

leR  mid right

@ W fimid) <2, BEH] mid <2 , B 247E[mid, right]f#78 Bl 46 SE VT, #4 left = mid.
y=2 y=%

I

I ]
I I
) 1
] 1
I I
+ —&- -
eft mid right

e i i i

EHE PR right — left < 107 5. SR left 5 right KIFEE/NT 107 i ©25%
ARXEREER, mid BIh BTk UL EME .
ATLAB R PG, b eps KR, le—5EIN 107
const double eps = le-5; //¥EER 107-5
double f(double x) { //HE £ (x)
return X * X;
}
double calSqgrt() {
double left = 1, right = 2, mid; //[left, right] = [1, 2]
while(right - left > eps) {
mid = (left + right) / 2; //B left 5 right MIH &R
Lf (E(mid) > 2) L/mid > sart (2)




- HE 2R

right = mid;: J/AEEFR A [left, mid] SkEHET
} else { f/mid < sqrt(2)
left = mid; / /454 FIX Al [mid, right ] 464EET
} =
}
return mid; / /iR mid BIA sqrt (2) REERUE

}

S b, M2 A fr 1) R SRR R AN B R — AN XL, R1LE
BB R B £(x), SRGHE f(x)=0 HIHR .

FIRE, BRI EER A eps = 107, BB FOOFE[L, R] L, 364 left 15 right (KIFI{HI)
B L R, SRJFHLAT LARAE left 5 right (fH 45 mid (KR EUE f(mid)5 0 BRI FRAKH W
AT X A 4k SLIE T f(x) = 0 [FIAR:

@ WS f(mid) >0, BEHI f(x) =0 FIMALE mid 2200, MAEA ¥ X [E)[left, mid]4k4EiE i, B
4 right = mid.

/?./ m?d I ri:ht
@ W fmid) <0, LM f(x) =0 FIARLE mid A7, NAEAT T X [E][mid, right] 48428 T,
B4 left = mid.

-

&
———————e T

LY right — left < 107 B R WLASIR AEBR, 4RENE, ik [l 48T mid {EE)
H f(x) =0 IR

EH ] DL H A ) A

const double eps = le-5; //REE R 10~-5

double f(double x) { /I £ (%)

reruarn s

} ;
‘double solve(double L, double R) {

double L&t = Ty ieight & B, midy //[left, right]l = [1, 2]

while(right -,left > eps) | ‘




%4% )\1‘1% (2) _—ﬁiﬁ}]ﬁ

mid = (left + right) / 2; / /B left 5 right iI5 5
if (£(mid) > 0) { !
right = mid; | /AR FE TR [left, mid] REEEIE
} else | ,
left = mid; / /A TR (mid, right ] 4kEEiET
}
return mid; / / BTIRET G 2470 mid (BRI £ (x) =0 IR

i ‘

BAR, HE2 MIEAMESM TR fx) = x* - 2 = 0 7E[1, 2FEENIIR. 535, WR 100
R, REERRE ) f(imid) > 0 BCA f(mid) < 0 BIAT, AR FFE 54 H AU,

KB —ASKEE. §MUEE 2R LR OMKRE, ZERREERN R, 2R
T N h 7K, LA T 2 TR S B TR AR B L 2 D v 1 4-6 TS
MEELE R M, K he

= $,~mR2/2
- 5
R S

B 4-6 HoKiseE

{EXA B, FEIHOKHEEE h SEAHG r ZIARKR. TRERKEZ, BEEK
EFE, TR r —ERMAK. HIETT USSR B H: 750, RIVEME AXKHEH AL h
BT 4y, e TR r M. mEEARN ¢ AENBEER, WHRE
W, EENARERIEN 2, WIR AR ¢ A EOBEE D, SRR,
BREREREN ¢, 2T h 5 XERNHES, FBTEABENRIITE, B8N
8 AT HE MR BER r=f(h). ARYE LIRS, BT LS R i AR
#include <cstdio> ;
#include <cmath>
const double PI = acos(-1.0); //PI
const double eps = le-5; //HEEEA 10°-5
double f(double R, double h) ({ [/ e=fF (h), ESERRE AT r KT no
double alpha = 2 * acos((R - h) / R)¢
double L = 2 # sqrt(R * R - (R - h) * (R - h))?
double S = alpha * R * R / 2 - L *» (R -~ h) [/ 2¢
“idotible 82/ = PI ® R« R /1 2;

return 81/ S52;

}

double solve(double R, double r) ({
doiible 1eft = 0, ‘wight = R, nid; {1 keft; rioht] = [0, R]




while (right - left > eps) {

mid = (left + right) [/ 2; //HB left 5 right IH R
1E(E(R, mid) = k) | ' ‘
right - mid; [ HEE TR [left, mid] SEEE
} else | ;
left = mid; . //BATKNE mid, right ] BT
}
} -
return mid; / / /3818 mid B A B SR B9 K T & h

}
int main@ |
double R, r;
Seanf ("81f311Y, &R, &r):
printt ("S, 48\ solve (R, ri);
return 0;
’ },
BEREREVIRFM: S NEARE, KEHOM, IEM SRS eI kEs 2
b K BKEMHEMAE (KELIREHD, WXEKEHSNARRKERZK. Hlinn
SRR 10, 244 15 IAREERUL, B K =7, BEERD 7 RKEMHSMARE, I
AR BIR B KK ER 6, EXMEM T, H—WAHETLURME 10/6=1 B, BB
ATLARAE 24 /6 =4 B, BEMRAETT LML 15/6=2 B, &3] T 7 BER.
SHXAN B, BT LLERE SIS R KERSNAENKE LBK, 4
A LA B AR BB k Bz . AIXAN B R (AT AR BIA B B2, Bl &R (KK
B L), HREXARTKE L RUREERAEBS k 5 K AP RRRIIT 4. BFxA
o) ] LA R B G — MR & “k=K” K L, BIAY Bk KR — AN R4
ff “k<K” KB L, REH1 IR XANEBEA 4.5.1 PAAREREREE R, EHEAIE
& ST
SR, ARBEY)E A BURTHT I A3 K ] AR R T S R AL, BIx B E Bk i 4R e
ﬁ:ﬁ,%ﬁﬂélﬁiﬁﬁ%#mﬁ
B RBGEE BE: G NMRBROKE, Bk EMAE JRFER) #
HEW—MMBAR, FR%NEZARRIMER (BEEAE " 2 0T i BT A TH S #8570 [/ BB
B Kemk, RizmA¥Es, Hh N AET 10°, ZBKESARHET 100, EREHEPA
W BRI 5

4.5.3 thdis

SeRF—N i) i
EE=ANERS a. b m (a<10’, b<10% 1<m<10%), 3k a’%m.

ﬂRE?ﬂﬁH%&E&%T mﬁTﬁmﬁﬂ,\m§%§%0®=
typedef long long LL; , o .

WMpowl(ll a, 1L b, 11 m) {




7 H4E )\ﬂ% (2)—;,;&*)]5 =

LiL rans =l
forddnt d =" 07 o< by i)
ans = ans % a % m; L
}
return ans;

}

A% {5 long long IANH] int f R BRI 2B 1E B int BYA5 S AH IR S5 e HY .

T RAF A SEHE— 2 11 1]

HE=ADTEES a. b m (a<10’, b<10®, 1<m<10"), 3k a®%m.

SN R, WRIE R BT AL BAR R AT, O EEESTFH b< 108 DL
RXEHE T, ST 10", |

KRB AIRER A, ERT AMEE, Rkt ERI -0, ERETLT
£SO

@ WRb ZAH, HLfa"=a%a"",

@ Wi b RZEL, BAH a®=a"*a"%,

WAR, b B ALE T AE T — 254 b REBER, b SEEHER e
DAE T — B H 80 bR S DL, 1XBE, 7F log(b)Z AR EFEBUE, BMATLEE b &R 0, T
{o] IEHEEL I O IRTHR 1.

AP, WRFTEK 2

@ xb2"3KBE, BTRERK 10 bE%, FHHEELK 2, REH 20=2"+2"

@ X 2°KY, BTRKS HEH, FEFELEK 2, REH25=2+2%

@ 2K, BTRK 4 NEE, FRFEER 2, REH 21 =22+2%

@ 3t 2% ki, HTRK2 AEE, FERFELEK2, REH22=2"+2"

® *f2' kY, MTRK 1 ATE, FEHFELKL, REH2' =220

® 2°=1, SR T4 ERKELR R .

X BB, TRTUEBSERMRAEE, HEHEZE Y Ologh):

typedef long long LL; :

//Ka*b & m, BRAEE

LL binaryPow(LL &, LL.b, LL m) {

if(b == 0) return 1; //WRbH 0, B4 ar0=1
/ /o JEEB, HHh b-1 -
if(b % 2 == 1) return a #* binaryPow(a, b = 1, m) %'m;
else { //b A%, H#Ab/2
LL mul = binaryPow(a, b / 2, m):
return mul * mul % m;
}

LRSS, A if(b % 2 = D)ATRAH if(b & A0 XEE N b & 1 SHTAL 54,
Wb FIRAZSA 1, B b AW HT b & 1IRIF] 1, if £FHAL. XEESHATEE S
—




IEE N

EEER, 24b %2 =0 AZiR[E H 8K M binaryPow(a, b / 2, m) * binaryPow(a, b/ 2,
m), TN 248 #A binaryPow(a, b / 2, m)Z G IR K. X FE A HTE SR MR
binaryPow &%, S35 24 B4R B 0(2'F®) = O(b). Bt 5K binaryPow(8)I , 2348 i binaryPow(4)
* binaryPow(4), TfjiXPi/ binaryPow(4)#F4: % [ 4E i binaryPow(2) * binaryPow(2), T /&l
sk PUYK binaryPow(2); 4§/ binaryPow(2) X248 i binaryPow(1) * binaryPow(1), Plitix
J& 75 B3k JUIK binaryPow(1).

HEh, ERARKEE, 6 R TR

@ WREHILAER a HRERTET m, A TEASENRERTHLL a XF m B,

@ WR m A 1, AN EBEAE R BN 0, ATHREINREORVH (FOMETIER
o 1 U —E ST 0).

B N RBF S — M RER RIER S .

$f a® it MR b Bl HH, A b BTSRRI filin 13 ik
BIR 1101, TR 356 2 54, 0 SRR 1, MARTLUGE 13=2"+2"+2"=8+4+
1, Fitla®=a8"*"1=a®xa*+al,

Wik IS, AT a® T AERIRE 2% aty o IR RASMES, EidFEFER
S, BATALIEERN 2R a® -« ' a's o o P THURM, HehmE b 1
kI B Ak 1, IRAT o8 BidEh . TRATLUEEIE o REURE: 410 B k
M2 b (RO, ISEARTRLY 1 A BB T EEFA 2, . 2t et al
a' IRT— TSRS TF DUy, Bt B ARSEHL A N AT LOX A4

@ ¥IiE4 ans 5T 1, HRAEBERMEER .

@ Hrb M HEHIRERE N 1 (EIANT b & 1 2EH 1, W] LLBEAE D HI8T b =R EA
AHO, WRRNIE, 2 ans F L a KIH.

® 4 a¥rh, H¥ b AB L (A LLEEMF AR b BREL 2).

@ HEb KT 0, HEMHD. E

I _E DA S B T BT &ﬁtmﬁ&ﬁ%ﬂ‘w&ﬁg%

typedef long long LL;

//¥a*b % m BEREE

LL binaryPow(LL a, LL'b, LL m) {

LL ans = 1; ‘

while (b > 0) { : 0 '
if(b & 1) { //WRbE#EEIRREA 1 BATUERIf (b % 2))
ans = ans * a s m; //®ans BBEa

i
&

}
A= diwog A imel /1% a )
b S3= 1. [/ b M HEIAR 1L, BMb =b > 18b=Db/ 2
) .
return ans;
}
b 2T 13 8, ATLAMERIE 4-7 METGLRE .
feszbr AT, BABEMER AR ENENAAHE, FEI A% H#EIE




RITEAHAERT LN, 52 v MER B S EXREER.

b b&1 ans a

1 a

1101 1 lea=a a*

110 0 a at

11 0 axa'=2a’ a
1 1 a’»a®=a"

B 4-7 b%T 13 HRERFERRERE

23]
@ ML) BRI RN
@ Codeup Contest ID: 100000585

4.6 two pointers

4.6.1 {4} two pointers

two pointers & B kg e —AAEE EE A, HRROSFEM BT kiF, Hp
— AN RER T E R TR MR, MKEAKBE— “Hik” M. two pointers
B, (HERME TAEE M MREESCE, FHHK —HAE.
=AM FHIN: 45—l i IESEHUF SR — AN EEH M, KFEF P A R
ERH a Al b, EHREMNRRRLT AN M, il a e &R E. BlangEFsl{1,2,3,4,5,
6} FIERFH M=8, BfFEE2+6=853+5=8 Bl L.
A — A A ARE R, (R RSB R S a A1 b, AWTENTRARE
BRAM, WMER, WHFTR: WRAR, W4ksEhEE. BT
forfint i = 03 4 < n; i++} {
forlint Ji= 4 4 1; 9. 07 A
LEdaial +iala) e Mo
printf("%d %d\n", alil, aljl);
}
'}
) ; 2
BAR, X MERI EIE AR N Om®), X n 7E 10° (ORISR & A AT RS2 .
KEEHERERNRE R A
@© X —ME R aliPRedl, TR METH a[j1# 2L a[i] +a[j]> M, BRMKH ali] +a[j+1] >




oy

M B GX R TIPF 28D, FILHATEEX aljl /5 BT M2 . R XM
R, Bie TR T T RERLHHNE, MEARTMET.

@ XIHEA alilkdt, WREB|—A alj], 15 ali] + a[j] > M taEFRL, ABAX afi+1]2K
Ui, —EWAH ali+l]+a[j]>M oL, FEITE a[i] 2 G FT R AL H LK.

T AR T AN A iR AL R B AR AR, TIX B AT AR
IR K25 18], BSE 1, A two pointers HF A 7 7 51 RIAL S R R A BRAR S %
. e A B EE SRR T

A5 i HMER 0, Thsj BFMER n-1, B4 i, j 293 MFFK BN eENERE
—ANJCE, B PRI ali] + a[jlis M /KT P =FksE, i AMrma#s). {§]
AW EBE, BHEi=j Bor, WE 4-8 Fiow.

a[0] afi] | a[i+1] a[j—1]| af[j] -~ |a[n—1]

Kl 4-8 3k M s &

O MFWHL a[i] +aj] =M, WHKB THP—HLTE. BT/P5EE, AEK alitl]+
aj]>M 5 afi] +aj— 1] <M ¥Hr, ER ali +1]+a[j- 115 M KRR, FEEREAKH
FHWREAEL + 1, j - IR AN, 4i=i+1. j=j-1 (4 i 83, jaEBEs.

@ MWRWHL afi] +a[j] > M, HTFFER, A% ali + 1] +aj] > M AL, (B2 afi] + afj
115 M WR/MLE, EHERATEATELEL] - KBNS~ E, £j=j-1 (B4 L
Bah.

® WRHL afi] +aj] <M, HTFFFIERY, A%K ali] +a[j - 1] <M &L, HE afi+ 1]
+afjl5 M TR/MIE, FERRITERA TR + L jIRFAE, €igi+ 1 (B i
H#30).

}ﬁﬁﬁuﬁﬂﬁigﬁ\ﬁﬂﬁ E@Jl/] ﬁju fcﬁ%ﬁn?

whlle(i g ”“', , .

/ lf(a[l} & a[j] o w1
printf(“%d %d\n",'l, 3)

i

s

e . ;
) else 1f(a{1] 4 aLJ] < m) {
REEE ‘ ' '
GEsd

- 2y o
TE%&J‘WTE«ZE‘J’E%&E Hﬂ%lm%ﬂﬁﬁq 0, Jﬁﬁ%ﬂfajgn—l ﬁﬁ&f?tiﬂ}‘iﬁx {Fi#
WA, R j RABEERE, HEH S =) &, Eiki ) REREEZ I n ik, B
[ME 2R O(m). AJLLKRIN, two pointers AR FIH T FFol g mrEmR, LUREBRIE
HRRSIR 7 2R




CRA4E NIR ) —HEE

HXEFRIIEHAE. BEERNEYFY AL B, ZXREBENEHA—NEEFF] C,

FFER, ATRARRERAD Thri M j, VMESA 0, RARSHIRAFS A HE N TEMF
5B ME—IE, REMRIE Al]S BLIFA/NREEB—NBINFF C.

@D # A[i] < B[j]. ¥i# A[i]Z&4H1/F5] A 557 B MBI cEFEADBEA, FHitE
ALV C o, FFikin 1 (BPiki 8B40,

@ # Ali] > B[j], ¥i¥ BIRX4AIFS] A 5% B MEIRTEPEADBIRA, Eitie
BIMAFRFI C i, Fikjin1 (BRikj AB—4D.

® # A[i]=B[j], WHERE—NMIMAZFFHIC F, FHibX A FFRN 1o

FHAEERD I j PR—ANBEFIIRS R L, RERKD —NREHINRAETEK
KIMAF) C H, ARBWT:

int merge(int A[l, int B[], int C[], int;' n, int m) {

codntdi= 0, Jb=0; Endexi=i0s 7 //U&i‘:ﬂ:A[OJ_,,jd’Elﬁ]B[o]
while(i < n && j < m) {

CUREIARTAY <= BEITY B0 D DR A L] <=B 1]
Clindex++] = A[i++]; /1% AL IAFFS C
-~} else { & /IR A[L]>B[]])

 Clindex++] = B[§++]; /1% B3 1MAFEF

b= : :

while(i < n) Cl[index++] = Ali++]; [ /¥ R3] A BR TEMAFF C
while(3 < m) Clindex++] = B[j++]; //HFFFIB MMKTRMAFF] C
return index; //BEIFFE C KB

} e o :
BJa, —EA AN, two pointers BB —FrEA? FXL L, two pointers H R 4H
& U RE S A B R B S K, ) X LR two pointers U2 184 & 55751/
R, ERPIATAR i § A PFIHEHTHERM (TR R, BTz ), SRR E 2
B (R OmMEZE) Bk d. EEELFREN ZRSAMFHAXMEBEENER

4.6.2 VAIIFHEF
E#ﬁﬁ%—ﬁ%?“ﬁ#”%ﬁ%#ﬁﬁ&.$ﬁ$§ﬁ%£*%g$mz%ﬁﬁﬁ
o 2-BOREHEFFIOEI R, BRERIBRA, BRF) NI, RS

KX L F P 5F Eﬁiz/l\éﬂ, NPT DLEEHE, HRRFTA4EHNik.

A FFHEFF B B[R] 2 2% B2 4 O(nlogn).

FHRE—MIT, EHFHI{66, 12, 33, 57, 64, 27, 18} BT 2-B AFH-HEF

@ B8, WAL, BRINA: (66,12} {33,57}. {64,27}. {18}, HAHIHF,
BRI ({12, 66}, {33, 57}, {27, 64}, {18}}.

@ F . HIUNHSERPSH, BEIWA: {12, 66, 33,57} {27, 64,18}, HAHNHE
WHEE, BREF{{12, 33, 57, 66}, {18, 27, 64} }.




= %

® HB=H. BHEDHREPI S, B34 {12,33,57,66,18,27,64}, 4N FHHE
55, BEHFS{12, 18,27, 33,57, 64, 66}, HiELR.
AT FEAE 4-9 Fios.

VIt 66 12 33 64 27 18

1266 33 57 27 18

A

12 33 57 66 18 27 64

I

gy 12 18 27 33 ST 64 66
K49 JHIFHFRERE

M EERE AR AT LRI, 2-BRIAFHEF KOO E T i BTN B R F & I A —
FFIF3, TXASERAE E—NTE I IF R+ Oeiki. 8RS 28R HF
Eﬁﬁﬂﬁ&ﬁ%ﬂﬂkﬁﬂ%&ﬁxmﬁ%&m

1. #BHEH

2-BR A HR A BVEIE R R 8, R E R SR 24T X Ml [left, right] A B, XEPIA
T X A [left, mid] 5 [mid + 1, right] 5 HIEHBATIRFFREF, REHPATCEAFIFREEIH
JEFPREFIRITT, ARFEWF, HAP merge MY E— WIS EATIR, WREERS L—
A X




F4E ANTE (D fgif*ﬂﬁ

/ /% array A M4ATX ] [left, right]#HTRIHR
void mergeSort(int A[], int left, Fnte eight) {
if (left < right) { R#E left T right
int mid = (left 4 right) /' 2; //B[1left, right]IH A
mergeSort (A, left, mid); /73R, KZETFXE [left, mid] HHFHF
mergeSort (A, mid+l, right); //#H, B4 FXE (mid+1, right ] HHFHF
merge (A, left, mid, mid + 1, right); //HETFREMAETEEEN

}
2. JEiE 5L
2-B IR HHEF B A VA S L = B R B — . B ANAATTRENEERAE 2
MR TR AT AMEBXRE I B 425K step PIER 2, REHEAH % step PMILE
ek —4, BN HHEATHF (RIEA step / 2 NILER S5 4 step / 2 MILREH, MATLEAN
WK step /2, WAHERAIE); T34 step FLA 2, BH LHEIfHRME, EHEF step /2 @ILITLEN
$n (L5E A — AU AT A AL R step /2)o AREBUNTF CRE—ARMN SR04 FARM 0 FF8R,
ZIE ORI T ? )
void mergeSort(lnt Al 0=
//step HANTEN, step / 2 AETRETENE, EESSITLIAE
for(int step = 2; step / 2 <= n; step *= 2) {
/ /4G step ATEE—4l, AN step/2 FIJF step/2 MURBAT A
for(int i =1; 41 <= n, i += step) { /X4
int mid = 1 % step (2=, /1 EFRIETTENTEHN step / 2
if (mid + 1 <= n) { [/ FF R AFAE TR &
//ETREN (L, mid], A FEMAN mid+l, min(i+step-1, n)]

mergel(d, it midy Smadideal, min(al 4+ step -y ony iy

}
MR, ISR REESR G R HE T RS SR RS, R A SRl AMER sort BR
HOoRARE merge B CHEE] FREIFLVFD, 407 F Pos:
void mergeSort(int A[]) { _
//step RARTTENH, step / 2 HEFRETENE HERES A LAR
for(int step = 2; step / 2 <= n; step *= 2) {
/1% step DIRE—H, AW (i, min(i+step,n+l) IBHTHIF
for (intd = 17 1 <= Ry 1 = step) A
S OEEAR . A5y R dumanih o step, o b L) ) R
}
/ /AL AT LA H VR T HE AR B3 — i 45 R T 51




T omrmw

i)

4.6.3 Pk

PR HE 7 HE T v RSP T 258 A O(nlogn) i —Fh 8%, HoSE7 BE A0 AR pix i
—AN ) S—AFF A1) A[2)s -+« A[n], WEEEFEFIFICERRME, 415 A[1] JRFEF)
# A[1], FRED m&mu%ﬁﬁﬁﬁmﬁﬁ All]. AUFTECERERT All]. BlwxtF5145, 3,
9,6,4, 1}kUt, "LAREFSIFICENNE, BRTH{3,1,4,59,6}, Xt A[1]=5 4
KA R BAELE. ANKFE TREHRTE, W 4-10 Bz,

All]

<|513F)I6l4l'|
ENENEN ER KRS

1 | >5

Ha-10 wEELAYDAEE

XA BRI RS 2R TR, TR FERMIE A —F R, g s E R
HIfg%, AR two pointers:

@© ok ANFERFEN RN R temp, FEAPEAD TS lefts right 235138 FFSIE R (s
left=1, right=n).

@ HZ right 8 MICE Alright) KT temp, HiKs right AT ZEHE; 245NN Alright)]
<temp W, ¥ I0E Alright]H2] left ¥5 1 IR Afleft]it.

® RE left 8 M III0E AllefR] AN temp, FHUKF left AWTAH ; BFEAR % Alleft] > temp
I, KITCE Alleft]HBZ] right #5 #170F Alright]4t.

@ EH@G, HF|left 55 right #Hi&, & temp (HLEIJE A[1]) JHEIAHE I H 7

AT EEA SRR, TEE—AMT

A5 Al ~ 111 = {35, 18, 16, 72, 24, 65, 12, 88, 46, 28, 55}, W ITGE(IE, HHTHE
A[1]=35 WAEMFATTESIAEE 35. LB LESIKAT 35.

@ ¥ A[1]=35 72 & temp, F£4 F#x left. right 35 /FFIE R (left=1. right=
11).

temp  A[l] A[2] A[3] A[4] A[S] A[6] A[7] A[8] A[9] A[l0] A[ll]
35 18 16 72 24 65 12 88 46 28 35
left right
@ HZ Alright] > 35, 48 right ST o %8 4E 24 right =— 10 I & Alright] = 28 < 35,
right 5 1EA# . 254 Alright]#8 E Alleft]4t.

temp  A[l] A[2] A[3] A[4] A[S] A[6] A[7] A[8] A[9] A[10] A[ll]

35 28 18 16 72 24 65 12 88 46 55

left right

@ HE Alleft]<35, #iit left AETEH . EHIRMEY left — 4 B Alleft] = 72 > 35, left




WA AN e N

FEIEAB. 250 Alleft]BE Alright]4t.

temp  A[l] A[2] A[3] A[4] A[5] A[6] A[7] A[8] A[9] A[10] A[ll]

35 28 18 16 24 65 12 88 46 72 55

left right

@ HE Alright] > 35, L4 right AWTAHE « %3 4F 24 right == 7 B3 2 Alright] = 12 <35,
right (Z 1L 58 . Z J590 Alright]iE £ Alleft]it .

temp  A[l] A[2] A[3] A[4] A[S] A[6] A[7] A[8] A[9] A[10] A[ll]

35 28 | 18 | 16 | 12 | 24 | 65 88 | 46 | 712 | 55

left © right

©® HE Alleft]<35, BIE left RUFTAR . %HAEY left = 6 BHZ A[left] = 65 > 35, left
EibA#. 250 Alleff]® £ Alright]4t.

temp  A[l] A[2] A[3] A[4] A[5] A[6] A[7] A[8] A[9] A[10] A[l]

35 28 18 16 12 24 65 88 46 2 55
- left’ right
® HE Alright] > 35, #iiE right ATER . ZERERTFEF left 5 right 7 A[6)40AHIE,
¥ temp = 35 JUE| A[6]4b, HiEL; -
temp  A[l] A[2] A[3] A[4] A[5] A[6] A[7] A[8] A[9] A[10] A[ll]
35 28 18 16 12 24 35 65 88 46 72 55
_left right

AILMRA S S HX 2 486, Hp LRI X R TR A[leﬁ]%%’*izzkm
/ /XX ME [1eft, right ] HEAT RIS =
int Partitdon(int All, Aneidefe, int rdght). | !

int temp = A[left]; /1A [left )| FIEIRIZE temp

while (left < right) { //R#Eleft 5 right A4H8

while (left < right && A[right] > temp) right--; /I RBE® right
A[left] = A[right]; // ¥ Alright 1 #ZB A[left)]
while (left < right && A[left] <= temp) left++; /I REEH left

Alright] = A[left]; /¥ A(left] B A[right]
}
A[left] = temp; / /18 temp B 1left 5 right HBAGH T
return left; / /R EIAHE& R T FR

B R R AT LAIESCSEBRGEHE R SE T o RO P 1) S -
© REFZIHRITCER, 82505 A i i 0 R AL R 5 2 72 BT A e R AT %
JoE. AP IR TiZILR.




HiEz=2id

@ AZITE AR 53 AR IH AT ORI, B2 A0 R X K AR 1.
PR 38 )3 SE LG
//PREHEFR, left 5 right ¥MEAFSIER PR (Bl 1 5 n)
voild guickSertiiint A1, int left, dnt i tight) |
PE(Lart < pight) i | / /24T ) K BN 1

//¥[left, right]EAl[left]—4Hh=

int pos = Partition (A, leflf, right);

gquickSort (A, left, pos - 1); / /X IR )i T PR HE R

quickSort (A, pos + 1, right); //XA&TFRXERHEBTREHEF

}

PR PSR 4R B e R I HES LR BEN L R e, (B MR H e BRI A R,
SIEBI BRI R A4 O®), 7= A 33 Al 1ot 1) 3 B8 R DR A0 T 3 70 3 AT 40 24 0 X ) %149k A
KEBIEM XN A2 INEREMRIEA e ? b — AN IR E 7, kg
X Alleft--- right]PRii, AEZH Alleft)fEhE70, RN Alleft]s Afleft+1]s -+ Afright]
HHEEHLERE —ANMEN TG, XFEBSREVE M SR IR R 8 2 AR 2 O(n?) (filtm, é%ﬁ%T
AlleftWEA EI0), (HXHE RS B (1 128 i 7] 2 2% FE AR BEIL & O(nlogn), tHEtEU, ATF
1 — 414 E I AR e A X AN VA LB T 0. CREARIERA AT LB 5 S48,

N HKREF B AR BELEL

Ci& AT LAF= AL BEALEEE R, 75 Z0 I stdlib.h kS0 timeh Sk3C#. B 464E
main BTN L “srand((unsigned)time(NULL));”, X /NMEAPEAE s BENIE IR (At
KKz, HEDHXAMES], F HAE srand RAIEBENLA T RMEITD. K5, EFES
F BEMLE 5 48 rand ()R % T@E~&$&+Ammﬁm&ﬂ

#include <stdio.h>
#include <stdlib.h>

-

#include <time.h>
int main () A
srand ( (unsigned) time (NULL)) ;
for(dnt d = Dp f < 10; dae)-0}
PrINtE (Mad Mo vard ()
y ‘
retuzrn 0

)
i th 45 R

9477 5572 3230 16768 14458 11483 13630 22320 15609 29164 )

TR R G ERENBE, EgRAE 2. Hﬁﬂ%%ﬂﬁ,WM)
%ﬁﬁ&wIMNDM&QE@WW%ﬁ(mmemx%mmmh¢m N, EARZR
G, HEBOEE AR, REHEH KR 32767), FEUIRAEE R4 2 Tu[a, b)
WEIBEALE, FEAEH rand() % (b—a+ 1) +a. B rand() % (b—a+ DTEE R0, b—a],
Ik a 2 Jamila, bl @an i ARt AT BLAE S0, 115[3, 7195 A I BEALEL




| %54%? AJ?%{(Z)—ff§3£#HE

#include <stdio.h>
#include <stdlib.h>
#include <time.h>
int main() {
srand ( (unsigned)time (NULL)) ¢
fortint 1 = 0; 1 =< L0z ig+) |
pEIntTf8d ™, rand() % 2%; //[0,.1]
}
printe (BAnl)
Forlint 3 = 08 3¢ 10 5k}
printf("%d ", rand() % 5 + 3); //[3, 7]
} i
return 0;
} 7
i gR:
1d00 101 1:.00d Q 0
3375338546
FTRAREL, XA SR 2245 Ui A 25 A S RAND_MAX (X B IBERLECA 2%, Wk
gL R KRR (FIH[a, b], b KT 32767) MIAMT T o AREARKIEEKBENECHRS 7
E, BT L VoA pl rand BEHLEC, ARJE FARLE S BHERK (S EEHEMA rand BENLEOH
7); T UABENES — AN (0~9), REPHER—ADREL: 4R, BT BLRA S
—Fp . S0 randO)ZE M0, RAND MAX]Yi B A (BRI SR 5 FIIX A BEALEER DA
RAND MAX, XPEMEEE A0, 11TEHE AT A8 BRITAFTERZNT SBCRUEE
KRE(b—a+1), Fp0LalIR, El(int((double)rand()/ 32767 * (b—a+ 1) +a), HHTFEMNF
SUHOR £ [, b)TEF A B ERBIRLE . T A — N BR[10000, 60000178 FEl 4 BEALE 17361 -
#include <stdio.h> ‘
#include <stdlib.h>
#include <time.h>
int main() {
srand ( (unsigned) time (NULL) ) ;
for(int i = 0; i < 10; i++) (//[10000, 60000]
prinef(MEd 0, (int)(round(l.O*rand()/RANDﬁMiX*SOODO 4+ 10000) )
}
return 0;
} ,
1A F ARG BENL SR B VL. i T T BAE Alleft--- right] HBENLIEH —4F
76, BEHAG A e — A 3t B[ left, right] 3 BIBENLEL p, S8R5 LA Alp]fE b E ok TRIZ> . R
Wl ¥ AlplS Alleft]3c#e, SR/EH%JRSE Partition MBI EVER AT, AADWIF. ATRAVE
%%, randPartition P& AL Partition BREX AT IN LA AEEIA], B4R quickSort B
BN T BEREATAEAT L




[ /EBBENLETG, RIXE [left, right] 7RIS
int randPartition(int A[], int left, int right) {
/IR 1eft, right]AMBEALY p
int p = (round(l. O-rrand()/RAND MAX*(r:Lght = left) +* left),
swap(A[p], Alleft]); //E&A{P]ﬂ]A{left]
//EAF A JRSE Partition BBIKRIS IR, ARESEREM KT
int t::emp = Alleft]: [/ A[left ] AT IGATAE & temp
while (left < right) { //R¥ left 5right TAHE
while(left < righty && A{rlght] > temp) right--;  //REZLE® right

Alleft] = A[right];  //KA[right]#BZ|A(left) D
while (left < right && A[left] <= temp) left++; JIREAEB left

Alright] = A[left];  //#A[left]#H| A[right]
A[left] = temp;  //4t temp E| left 55 right HLBKIM
return left; / (RIFAHIB TR

2>

@© M > AR HX AN
@ Codeup Contest ID: 100000586
Hisik:  http://codeup.cn/contest.php?cid=100000586 .

47 HsS¥HIB5EE
AL ET — S E A EE, THAMAR SR S5k,
4.71 T

fTRE—Fi R F 22 (A 3 (] (575, — AR BT T R B i & SR S5 v
K, IXAESE T T 2 AT DL BB RS . TR A A R L

O #EBRFF - RETEHFARERIMNSR, 2ENENERIUXSER.

EA IR B RE, Bl — T EE KR Fibonacei # F)ifi il i, BARRK
MERTHATHERAREFER 19, X Q IRE W4 OMmQ) I RIS AL 1T an RBEAT Flkb 3,
BI4EHTH Fibonacci IUSETHEHFAFERA H, MABKE MR FE O T B2, X
Q XKEMMATHE On + QRIS M B (Forr O(n) 2 FALHL I 1) ) o

@ #EF B T A—KEFUWHHEHAATREAINSGR, FTEGRSERF A K
A, REERF A TR UEREAXSER.




F4F ANIB ) —EZWF -

X PP VE— RO AR P B — 8 R AR R %, B WA AR BRI, [RIAE
HANEFPEARNEF KBS R, IFERGEEEEREFPHXEER. Xt n 2
JE R, IR A EIEAE L, AES R, TR AEARMH R E XA o ok
Ui n 25T RE, AETNEHNSGREERSAERAT, HaT DRSS HBWMAR n RE
R R .

@ N—EBREAMOEE, SHBRNEFTEDTCESHENSER, RERHE, R
TR — L “PRe k",

X PP AR SR JE R K 2 5 2], BRI H nT ReA 2 H B B Re AR 2 /0 B
KRR, MTHEIFR—LHEBEAREILSR.

4.7.2 5 iBHE

HIRZE H & EROH IR R E T RSB HER R, WIRAERBIXFRBHERR,
BLAEAERY (RSB F REA D . Blnst—380 RIFFIRE B K v, BWFsIRE— A& E it
B E AT OB A A RS R HAA R, IBART LB R “ A PNKER”
R RETE DS HERE AT FACBERAS 2,  IXFEAE o 1] A R P st v] LAAS A0 e BSR A o

“ [ PAT B1040/A1093] 5 JL/* PAT
B #ih
T4 APPAPT L& T BiNB1A] “PAT”, HA%i—A> PAT &% —A(P). HIIEL(A)
FEACLTYARN); 5 A PAT 2 HFE=L1(P). AL AT ASP(TA L .
PSR/, A —3E AT LA s 224" PAT?
AR
WMARE AT, A& AT/, KEAET 100, REEP. A, TREMHFEE.
AR
E—ITHFHMBAEFLHBEPAEEL LA PAT. TS RATREELER, FEik RSt
1000000007 X & E 145 3
AR
APPAPT
Y EE
2

BB

HER L@ .

BT ), AL E R A KL, DLETER) PAT MASBETELAALP K
ANEERLLE AL T A B8 APPAPT I [l A A Kii, EALERHRAP, A
WH—AT, FHIXA A BETEEUT] PAT RIS 2 x 1 =2. TR\BSRE#RN, XFFFE
R A, HEE L P RS EAL T WA, REH0EHHE A FIXASFFHE
HEER.

MAH B BRI T Al P NN AR ? 4R E, AFERE 14
lefiNumP, R (LA P AN (F480100, FED. BENEBA BT ARE, mRY
RUAL i /2 P, AB4 lefiINumP[i]#tE T leftNumP[i-1]00 1; WIS S4H4AL i A2 P, FA leftNumP[i]




BEaZ=2id

BT leftNumP[i-1]. T2 R TFHE O(len) I i (0] B A BEA T leftNumP (4 .

PLRIRER 5 BT LU A — A0 T N 8 T TARIEE, AeidEg%iE—Aih
T A R B H SR ans. BARMIER: & X— & rightNumT, 52471
WAL T A NARELAET RS, WRSM i 2T, BA%4 rightNumT o 1; &0,
W SHTAL 1 /2 A, 844 ans B L lefiNumP[i] 5 rightNumT (K3l GEREUED. X, 4
W 5E AR, R3] T & E ans,

@ RS HEF Py Ay T RALE RS KT B,

@ A,

@ A5 PAT B1045/A1101 (A EERARMR, vERIA SR 200 P 8 1Y) JEARL

SN
#include <cstdio>
#include <estring>
const int MAXN = 100010;
const int MOD = 1000000007;
char str[MAXN]; / /PR
int leftNumP[MAXN] = {(0}; //8—if5d (&) MK
int main() { ‘ “
' gets(str); //EANFHH
int len = strlen(str); //RE
for(int i = 0; i < len; i++) { [/ N2 B4 308 [ = e
if(i > 0) { JEHRFRO B
leftNumP[i] = leftNumP[i - 1];  //#F&KL—RR9ERT
} ¢
if(str[i] == '®P') { //%FT6rR P
leftNumP[i]++; //% leftNumP[i]h 1

} :
int ans = 0, rightNumT = 0; | //ans AER, rightNumT idgAA T HANH
for(int 1 = len = 1; 3 >= 07 d==) ¢ / /N B 2 5 1 e
1F(str(i] == 'T') {  //MERET
rightNumT++; [/ T N80 1
}oelse iffste[i] == ‘A" (. SRR
ans = (ans + leftNumP[i] * rightNumT) % MOD; (/%‘H’ﬁ%ﬂ

1
printf("sd\n", ans); /I ER

return 0;,




Fa4E NIB (2) —EZNF

4.7.3 BHPLERES L

AN EBDHERXAE AN W T A—A o B R S K ORE Ch T RME e,
B AT HESAMHED. Fln, MNEA(5,12,7,2,9,30K8, HEKOEES, BHRH
R 9.

BREENEEENHAH T, RREEENHE K NMoRT. HEXFMETE
O(nlogn)MIB (M A4, BARBEKIBL, HEAEMRME L. FHNMABIERREE, ©
WA S NFT AT AR E] O(n) (1) 3 2 I 1) B2 A%

BENLIEFEFIL BT 4.6.3 W ARIBENIREHEFSIL. 9% Alleft, right]$i4T
—{K randPartition PR¥(Z 5, FICAMKITENEEEHER, HEAN# DT Eu. Bt
i EIe2 Alp], A4 Alp]#tz Alleft, right] F )2 p—left + 1 KEIE. AL4 M ZR p—left +
1, MAWEK =M pr, B K KMEoRLFEC Alp]: W K <M oz, it K
KEVBAEETTAEM, B Alleft--- (p— DIHFEIEE K K, fEZAMDEET; W K>M iz, N
BEEASE K RMBAE oA M, B A[(p + 1)--- right] P 3 K — M K, FEAMEREIA . Hik
LA left = right fE 438834 5%, &P Alleft]. BHITT LA'S H BEALIE PRSI 14 RAD

//BENERRSYE, M A[left, right]HRIEIE K K

int randSelect (int A[], int left, int right, int K) {

if (left == right) return A(left]; / /a5
int p'= randPartition(d, left, right)? / /%5y G ETCHIf B p
int M = p - left + 1; //Alpl & Alleft, right]HME MK
if (K == M) return A[pl; //3RFI% K KWK
LE(K < M) { //8EKISAELTAN
return randSéiect(A, lefeip/~ 10 K) 2 [ 1REETELE MRS K K
} else { //BR KHEIETETAHN
return randSelect(A, p + 1, right, K - M); /1 EEETOA MRS k-M K
}

}

AT LIGIER, BLARBE NGRS (0 SR e 1) 82 2% B A2 O(n®), L2 L XA R\ 16 41 2 )
HABEHE O(n), X B AL — A1 € R 8 60X AN B LB L, AN AH 5K
AR R GEHIE W] A HE 38D,

THEM SR —NNH: S I HBEEARNES, £aPHEREAMHEE, IAEZE
HEFAMNTES, TRIRNTESNIFNEES. TAZE, FRINERDSFESHIT
FEFNM 0y 5 np 2 ZEAHE In—n RATBE/NFIRTIE T, ZESRENFHMITRERZM S| 5 S, 2
ZEM A IHE|S-So R ATRER . SKIXANNS-Sy|F T £ .

XA E AT LEE R, WREESHICENCN n, A2 o BEEN, &
BRI TEE PR ENER 0/2; 4 n Z2FEE, HESHAIHENTFESTRGE
ANE AR 02 5 o2+ (BREEA T FEGEE, FHED. B4R, N TES-S)RArfER, mEREN
BEAKIRESTRTLEMNDNRIKHT, BEEFERET 02 NMTIEFEARST AN TS, F
THTEEN —NTESIA, BEEZEHA O(nlogn).

T SE D0 A 2 A A LTI AR O BE AL R S AR X (R 3 A, 3XAN ) S BB 3t




- BRI

RRFESTITENS 02 K, FINREXNEICESG T IS, /LTRSS
KT RBADTEANE, AN TREPHRITCERRRTENE, ETHANTERSGATILER
BT AN TR B0 o BRI LT B2 ) randSelect BRHCR H 3 n/2 KIGEEIT], ZekHe Bl
VI AN S, IR SRR Om). A F:

#include <cstdio>

#include <cstdlib>

#include <ctime>

. #include <algorithm>

using namespace std;

_const int maxn = 100010;
_ int Almaxn], n; //AFFBTEES o HEANK
//EBBENLETT, SHKE[left, right] #HTRIS

dnt randbartdtion(int All, a0t left, dnv yright) {

} ; =

/I [left, right] NHIBENLEL p
int p = (round(l.O0*rand()/RAND MAX*(right - left) + left);

-swap (Alp], Alleftl); //X¥A[plFA[left]
/U RS Partition MBIMRISER, ABESEEMRA

int temp = A[left]; /¥ Alleft 1 FREIGENZR temp

while (left < right) { //R¥E left 5 right DA

while (left < right && A[right] > temp) right--; [/ REZE® right
Alleft] = A[right]; [/KA[right | #FE] A[left]
while (left < right && A[left] <= temp) left++; /I REA® left
Afright] = Alleft]: [/ A[left]1#F| Alright]

} i : ' b

Alleft] = temp; / /3B temp ZE] left 5 right MK

return left; / VR [EIARE K T AR

o //?ﬁﬂiﬁ.ﬁﬁ?“f:/})kpx[left, right] $HE3158  K¥L T4

void randSelect (int A[], int left, int right, int K) {
1

)
r

iffleft — right)‘return; Vaevit, S
int p = randPartition (R, left, right); /1R e R E R o
int M =p - left + 1; //A[pIRAlleft, right] MM MK
if(K == M) return; //REBrAME
if(K < M) { //%KKEEEETEM
randSelect (A, left, p - 1, K); J/EETLEMKER KR
) else [ //% K KHSE L TAN S
randSelect (A, p + 1, right, K - M); [/TEETCAMIREE k-M K

inﬁ main() {




srand ( (unsigned) time (NULL) ) ; /I WILEALBENL B R 7
//sum Ml suml WRATH B MGV R n/2 ’l‘i&i‘i%ﬂ
int sum= 0; suml = 0; ; :
scanf ("sd", &n); //BEIH |
for(ink ii=R: 1 % ng de)

scanf("id", &A[i1); //MABH
sum 4= A[i];  //BUHFEREZA
ji ' : L .
randSelect (A, 0, n - 1, n / 2); //%ﬁ%‘n/‘}'ﬁﬂgﬁv AT
“forfint L= U2 1 < 1 Lo23 Lbd)
suml 4= ALl //RHBNITREDRRLA
printf(*edin?, (sum - 9um'1).«u-'rsuml‘),;‘- » //ﬂ“éﬁ’[‘?%’%ﬂ?ﬁ%ﬂﬁ

return 0;

fA:
13 -

16 .33 48 @ 0aTa s 157 008 3

i 4 <

80 : i ' o ;

fE L RIS, swap MIAVEN 6.9.2 15, EEMATUECE A SHhmt. HTEX
MR RTERLOE /2 KIBRA 4, TR TRESEIRES 02 KIEGHT U2 KT8,
Kt randSelect MBATERERENE. Hob, MRRAELTE 2B BENL, AR+
[ randPartition BRIt AT & H R I%3E [ Partition PR, FRULZAh, EFH —Fh RN &I i E
SRR OMm)AEFREY:, (B2 HEMEIRIL, BATANET .

%]
@O M) BRI RN .
@ Codeup Contest ID: 100000587
Hiik: http://codeup.cn/contest.php?cid=100000587 .
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51 BRHF

EHRY, SHESHI—LRE, BN RRRNOSEE, RSB, X
f ] B B M AN K, AR TR EAE R RO BCE AN, HE R S PR BT . R HDRE
— Bl

[ PAT B1019/A1069) % 2

3 H R

B ASABF AR FR AL EXES, R Bk ARd iy,
BB, REHE—MFERE - ANET, KA NHNET. —HEFXHE, B
RLEAER “BTFBH” ZFRE 6174, JZA’W%B(J%I?’EB“LI Kaprekar .

wlan, M 6767 FFiR, HEEH] _

7766 — 6677 = 1089 : e

9810 — 0189 = 9621 :

- 9621 — 1269 = 8352

8532 - 2358 = 6174

7641 — 1467 = 6174

IS AR EBE, EREREFEARIE “BF R .
AR
N5 L — N0, 10000) X [A] P f IE B2 % N.
A% X
R N AL T2, WZE—1T s “N - N=0000"; FRUPRITHNE Bt
TR, EF 6174 fEREHBL, WHE RG], R BRI SR .
BAFER 1
6767
R 1
7766 — 6677 = 1089
9810 — 0189 = 9621
9621 — 1269 = 8352
8532 — 2358 = 6174
BIAFEH 2
2222
AR 2



ﬁsﬁ )\r]% (3) —;&gl‘a‘lgﬂ ,,»

2222 — 2222 = 0000
hisyd

F]1: SFHEANEREC int BEEESAL int BIEAK to_array BE (RIHES—ALHB 24 8
HH—NToE) int BEH R K int BYFEEUH to_number BREL.

IR 2. FSL— while 13K, XHE—E1EIL:

O H to_array BRECR n FH A A FFEIEHEY, P to_number BEURHE I HEF 5 15K
20 45 B MIN,

@ KA, 5 to_number BRECE % JHE T 58 BB B4 0 B MAX.

® 4 n=MAX-MIN A TF—MH, HEH4AwENRER.

@ WREBBM K 08k 6174, BHIEK.
EEA

© WMRXHHEAESE:, BHRERBRR 6174 XANEIRATRE AR, Lhr BN iZH
H:

J641 ~ 1467 = 8174

@ WMRFESB/ETAL 4 L%, WA ALESAAS 0, 1189 BIA 0189,
%R -

#include <cstdio>

#include <algorithm>

using namespace std; ! .

bool cmp(int a, int b) { ///i%ﬁiﬁﬂ?cmp
return a > b;

} - .
void to_array(int n, int num[]) {  //% o M8 —AFE num B4AH
for (int 1 =‘O; 1< 4y adgy . h
numidl = o % 10;

n /= 10;

}
int to number(int num[]) {  //% num BAEBLBFE
int sum = 0; .
forlint i &= Qi < ds G4y (
sum = sum * 10 + num[d];
: ,
return sum;
y o
int main() {
//MIN F MAX %%Uﬁﬂ‘ﬁiﬁﬁlﬁ)‘?ﬁlﬁﬁﬁkﬁfﬁiﬂ%ﬁ Ma R KA
int n, MIN, MAX;
scanf ("%d", &n);:




==, Bk g

int num(5];
while (1) ({
to array(n, num); //¥nf#chEa
'wmmwm+%‘NmemﬁM%W$
MIN = to number (num);  //3FKENEB/ME
, sort(num, num + 4, cmp) ; , _'//ﬁnuﬁﬁéﬁ@ﬁﬁ?%ﬁﬁ’l‘ﬁﬁ?
MAX = to number (num); _//ﬁﬂiﬁﬁﬁ ‘
BoaMAX = MIN: iR
printf("$04d - 304d = %04d\n", MAX, MIN, n);
if(n == 0 || n = 6174) break; //F—A$URL o R 6174 M
= ‘ - e e ‘
return 0;

>
@O > BEERIR NN
@ Codeup Contest ID: 100000588
Hihik: http://codeup.cn/contest.php?cid=100000588 .

52 BALAHSHNAFEH

5.2.1 AAAK

E¥H a 5 b MEAKALAERIE 2 5 b KA AAEHERATN L%, Bl 4 6
MR K ALIBCH 2, 3 H1 9 B RALIECH 3. —HRHA ged(a, b)RFETR a Fl b (B K AL,
sk iR K A ABCE AR LR BE S (EVRFEHERED.

Wi JL BB EEI T R X e 2

# a. bﬁ]jbiEgﬂ, M ged(a, b) = ged(b, a % b).

B rﬁ;a kb+r, ﬁ*kfﬂrﬁﬁﬂ%aﬁkubfﬁﬂmﬁﬂ%ﬁ
WA r=a- kb)i’éi‘!:
J.f:‘;tid?%}aiﬁnbm—'/:‘éé%ﬁ,

. Hadir=a—kb, f%d’cﬁ%rmw/?‘i”]ﬁ

. Eikbd%biﬂrﬂﬁ—“’?"(&@ﬁﬁi o

W ir=a%b, ﬁd%bﬁa%bﬂﬁ“’l\(&?’]ﬁg
- @%a%ﬁawb%ﬂw&.&%bma%bmﬁ%ﬁ




F5FE ANIE (3) — WA

HdEERY, BafbRALEHED M a%b AL,
Ha=kb+r, FIEAEDF a%b HALSER afl b HALK. :
BEitafbRA4E5bMa %b m"f’lﬁzé"ﬂffﬁ%, iﬂzﬁﬁjt’ ‘%%{&*ﬂ%,
Bi4 ged(a, b) ged(b, a%b). |
.
mLEﬂAEETUE%,m%wQ,%ZEEW G a Fl b ATH: W a>b,
IAGE T IXA T HE AT LU BRI N, I BB IEE R XREAERT MR IRG RIS R,
ARETFE—ANRA: BIFLF, NBEABRABT 2REER TR HERK. REH,
AFTAS: 0 FER — N E a MBEAAAEER a GEE: A& 00, XANGwmtnl UL 4{FiE
Hiaf. HERESEIFHEREENENR, BAREKNPHRECLBE:
@ #JH: ged(a, b) = ged(b, a % b).
@ BHHAFR: ged(a, 0)=a.
TR AT DAL T B SR A B oK A A B ARAS -
int ge€d{int . a, int b) {
if (b == 0) return a;
else return ged(b, a % b);
} &
EREENBER:
int gcdgint &, dnt b) 1 :
return !b 2 a : ged(b, a % b);
o .
Lﬁﬁ&ﬁETm&%ﬁﬁﬁamgﬁﬁﬁﬂﬁ

[codeup 1818] B R AL

R W
MABIAERY, REERALH.
BA
WRBEH A, FAMAPERL.
it
REFAEMA, WIHLBAALE.
PGB
49 14
P
7
5382

AR EERRERBERALE, TTHEMEH LEMARNER. 8. RS EHFEER m
Al n FIRPKRR.

SER

#include <cstdio>




Ty REEE

11 RBR AR R R S
int gedfant &, dnt b)) {
i€(b == 0} return ai
‘els_,e"retu‘rn- gcd(b, a % b)ﬁ;, '
 int mainQ) {
entim, np i _
while (scanf ("%d%d", &m, &n) != EOF) |
printf("sd\n, gedim, n));
}
. reminiop

5.2.2 /AR

F¥H a5 b WBRAAFEHE a 5 b WA AREHEDPRBNAEE, Bl M6
N AR 12, 3719 MB/NAEECH 9. — M lom(a, b)RRR a Fl b RN AREEL

B/NAEBISRIRAE R R A LB BT . 41838 a F b B ARALNEdZ/E, A
LS 8% a F b HIB/NAEER ab/ do XA A RIS & A AT MR EF B4R, W01 5-1 Fras.

HE 5-1 RAESKRI, afl b FEAKAAKNES a5
£E5bIRE, MBNAEHEIES a SRS RHE. &
BEHHE, BT ab SHEARTHLIZHE K, HETFE
BRE—KART, TRMBIT a 5o MmN AEE N ab/d.

HF ab ZELFRIFHRN AR RGN, FHERANTE
Ra/db. T d&2aFfbMERKAAH, FEita/d—Ed

B 51 sAAEERER

&>
@ FE > BERX NN
@ Codeup Contest ID: 100000589
Hitik: http://codeup.cn/contest.php?cid=100000589.

5.3 H¥HIMNEE

FrBA BN NEH 2T, Sema s Faae, KRefnssEmRnsR. T
S BIfT RS FALTE — D H .




BSE AR Q) —H¥EE

5.3.1  SrEURARER

1. BTN

XAk, BRENERSEHES BB, BIERS T KERE D,
AROR B H %, R TT DAAE ] — AN S AR A7 A A G 4 TR A BI04

struct Fraction { /158

int up, down; 13T 78

bi

TFHRBUATBLSE X Fraction KA 3R BRFRMH, B0 & XHA KT R —HEHH. HF
5 BN IX A VT = TR«

@ f# down HAEf s, MRSECAF, WAL T up AHHEIH,

@ Rz H 0, MAMELSFAHO0, 48K 1,

@ N TMOEEAERT 1 MO ALE.

2. ST -
O AR I RAE Fraction ZR BN S BRI ZTHE, B A F DB 5y L
T=:

@ WHEH B down KK, IALST up F4MEE down H3E KA R HL -

@ WHESTup K0, HALL%E down K 1.

@ #ygr: RKUD THIME S BHESHER B K ALE d, RIELSD THRFRIRER L d.

AT EF

Fraction reduction(Fraction-result)

if (result.down < 0) {  //SHEASM. 4TRSS BEENHREY
result.up = —result.up: i
result.down = - result.down;
} ; .
ifiiiresult uap == 0) ; ‘ /RS FHR O
result.down = 1; e /20 8h 1
} else { /IR FARA 0, HATHS
int d = gcd(abs (result.up), abs(result.down)); //HTHBRHBEKAAN
result.up /= d; : WEFS TN L

result.down /= d;

}

return result;
} : ‘
5.3.2  ZERpamis s
1. ¥k
ST A2, HomgtE AR N
fl.up*f£2.down + f2.up * f1.down
fl.down *f2.down

result =




SN 8 f1 A 2, HORiEdEARXA
fl.up*f2.down — f2.up*fl.down
fl.down *f2.down

result =

S A F 2, HIETEAK Y
flup *f2.up
fl.down *f2.down

result =

WA E L A2, HRBREHEARA
flup*f2.down
fl.down *f2.up

result =

el




ok L - e

BRvE A BN B WREANKBRECH 0 LA 2up ZEH 0, AR 2 EHEEF
H% 8 E Bk A HER) (Flgi Eror, Inf 228). REHBREAN 0B, A A L
KRB ATV

5.3.3 BN

SIHCIC R AR YR B IR T BRI H R BAT, EERE EHAUTIVNER A

@ HiHEET, T B KT,

@ WMESH r 535 down A 1, BHIZSHZER, —BokUE B SERERERH S
¥, MABR BRI .

@ WS« 5> T up FIZEXHE KT 535 down (FE—A85r T AT A EEAEXME? ),
B SO R, e e B T i, BN 52 0 rup / rdown, 2 TEBT A
abs(r.up) % r.down, 7 EEHZ 4 r.down.

@ DA EIASHE R B r R, R R H R,

PAF & —Min s )«

void showResult (Frdction r) { /I

r = reduction(r); , ‘ :

if (r.down== 1) printf("$11d", r.up)/ s

else if(abs(r.up) > r.down) ({ ; Vo4 ik 8
printf ("%d %d4/%d", r.up / r.down, abs(r.up) % r.down, r.down);
}lelge : ‘ R

printf ("%d/%d", r.up , r’.down);
) ; b
SR — R BT B SRR BR VA KL AR T REE 2 7 R BHEE. int RURRTEH,
S—EILT, 4TS BN 244 long long BURFFRE

2]
© Mo BERIR RN .
@ Codeup Contest ID: 100000590

54 & &

FEOUR P, RIBERT 1 MAGZ A, AREFOAEEERR A —RE. BIX4EE M IE
B0, MPSMERHIERER a(1 <a<n), WA n%al=0 L, A0 BRE: TN, W
Rfffta(l <a<n), B n%a=0, WA HEH. NEHINFENE, 1| BAREY,




BEZEid

AREH-
AATRRRPIA B O AIWTES E i IERE R n 2R @U 2E S I 18] Y
92 1 ~n WIWEECER.

5.4.1 % B Al

MERBU) 8 SO AT DAAINE, — BRI oA R 5 T n 2B RER; 2,3, ,n— 1
HE—A R, 2,3, ,n— 1 #AEEHERR n, n ABEHIE RN RS, MAEE R
MIBCHIL, n el LLAE D AE R E.

XA AR T, BB Om). HAERZEAT, AERBARENTIE
7, IR OIS AR BESEls LA kUK, B IR A T ik R EIIRAE
2~n—1 HAFFE n AK, AGiRAk, Bln%k=0, At k*@n/k)=nT4l, n/k
n f—PN%, Hk 5 n/kP—@lEHF—A/NTF sart(n). 75— KT sqrt(n), H sqrt(n)
AR ne XEKRBAT, RFEEHAE 0 BB 2,3, , Lsqrtm) JF i — MR Grhlx &m0
x [ FEU), BIFTHIE n BREARE . ZEENEREHR O(sqrt(n))o

ARASENF .

_bool isPrime(int n) {
if(n <= 1) return falee; //88H
int sqr = (int)sqrt (1.0 * n); //HWSn
S fen(ing d =Ry 4 Kelsor) A i) | / /I 2*’1‘&%:1
if(n % 1.== 0) return false; //n;%lﬂ‘]‘f%ﬁ, )JJnT)%iﬁ
} ,
. return true; //n REH
} : . ] ,
Eiﬁﬁﬂ¢,mnm¢ﬁ%~4ﬁﬁﬁmﬁy%E%wmwm%i@am?mnmﬁ
BOESKARVE R B, BRIEAE n AT TSR L 1.0 KA H B V7 M AL
IR n WA int RARBKVIE LR, B4R DA E R BN E VA
kool isBrime (int n) {
ifln <= 1) return false:
for(int & = 2000 W d 4 ons iRy |
ff(n &% 1 == D} return falge;
: :
return true;

} _ .
XS 0 BEE int BRIV E LA B« BH CYR n 1 100 A SRR
(K1), fRRIIIMNEARHRE 1 58 SO long long B!, XFERIA SR T o (BEWIZZEERHEFMLEHIT
WESMEE, BFAZXHEELIE RS,

5.4.2 RBEREIRM

W LR, BN A A R — N R TR, AT AR R
TEN 1 ~n AN RBERN I, WA 1 ~n BHATHES, HIEANBRGREYR, WREEK




$5E AR (O —HFEE

MM ZHR . P IBRR A R Om), W R L E 2B 2 O(Vn) , Rt
BEZER OMmYR) « XANE AR n A 10° /N RBAT R, FRE M R E
RS HHASELXANEE, AEWT:

const int maxn = 101; //RK _

int prime[maxn], pNum = 0; //prime BUFBHTHEL, pNum HHEHHK

bool plmaxn] = {0}; //pli]l == true T i BREH

void Find Prime() {

for(int i = 1; i <maxn; i++) { //AREEM 1 <= maxn
if (isPrime (i) == true) { |
prime [pNum++] = i; //RFEHUE i FA prime A

“pli] = true; . {

}
} iy )
TR SERERSKAR 100 LLA FIBTE R BUNER 7
#include <stdio.h> |
#includev<m§th.h> : _ f
bool isPrime(int n) { //¥I¥in BRERNRE
1fin. <= 1) return false:
int’sqr = tipt)sarb (1-J01 - n);’_
for(int i = 2; i <= sqrs i¥h) {
if(n % i == Q)#retﬁ}n false;
} : b
return ‘true;
}
int prime([101], pNum = 0;
bool pllol] = {0};:
void Find Prime() { //RZFEHR
fokldnt o= fa i <l fad 00
if(isPrime (i) == true) {
prime [pNum++] = i;

pli] = true;

T
gt madod) A

Find Prime () ; J/EABEEHARBRESSS, BRERTHNEREL SRS
for(int 1 =10z 71 <pNumz a+4)f

printf("%d ", prime(il);




S W ER

return 0;

}

WA R

2357111317192329313741434753596167717379838997

EREIEZNT n 78 10° AR ERR AT LARSZ 0, (82 a0 8 HPL TR B AT 0 Bk,
O(nvn) EEH AN . FHIZES —ANEERNEE, SRR EIE 248k Onloglogn).

“fER” AR AR B A S AN —F, Bl Eratosthenes fiiik. SEALAIRRS: Fiivk
AT LLEE] Om) I A 0B, SRt A TR .

REBERRERE—A “I” F. BEMNDBIRMEREH, M85 —AEE Rie
RS, R THMBERLT . TRFEEER, —FHRHFAMERLEREE, fTRA
“RIEE—AEE R? THRE AT K 1~15 PRFTAEEL.

© 2 BEH (M FEBLEME), FHIHEIE 2 &S, B4, 6. 8, 10, 12, 14,

23A567 891111713 M4 15
@ 3 BHEWATH BRI L, Fik 3 2%, EE 3 s, Bl 6. 9. 12, 15,
2345678 9 0111713 4 )5

® 4 CEEFEOPYIME, FHit 4 R2RE.

@ 5 BAWAHS R, Eiks 2R a5 &%, B 10, 15.
2345678 9 011713 4 15

® 6 ELEOTHI L, FHik 6 FEEH.

® 7 BAEWRTHRSEIGZ, Eik7 RER WEE 7 0685, B 14,
2345678 8 011 213 4 15

@ 8 EafEOF#im, FHik 8 AEEL.

9 D@L, FEitk o FAREH.

@ 10 CREOPHM L, Fik 10 F2EH.

11 BAHATH PRI, Ei 11 2FH, MEE 11 FEEL B 15 NEREH.

@ 12 ELEOQPHEM L, FEit 12 FREH.

@ 13 BBEHRIH P BRIT X, Fik 13 285, IHETE 13 f915%50 87 15 LN KA.

® 14 CEEO@PHIHE, FHit 14 FREH.

@ 15 C2E@PHMm 2, FEit 15 FERE.

E, 1~15 ANFTEERCE2HA5), B2, 3, 5. 7. 11, 13,

B LT F T LU IR, HANBIRZIE RS a i), 1R a WA BRI SR LT &,
WMaa—EREH. XRFN, WRa FEREL, H2a—THPIT a HERT, ZHEAEZ
AR a —E W s, Bk, mRSMEE] a WIEEHHITE, BAa —ELEE.

ZF “Of” ZANERSEEL, AT UEH —A bool BUE4H p Skkrid, WIR a #iFH, HA
plalh true; W, pla]ky false. FEFERFFFUHI AT LARILGAL p B 4K false.

FHOTE ARSI T

const int maxn = 101; //&K

int prime[maxn], pNum = 0; //prime $CHAFFHITAREE, pNum HAEENH

bool plmaxn] = {0}; //WF i AEHK, Wp(ilh false: FM, p[i)H true

void Find Prime() { .

-




5% A (D) —HFAE <

for(int i = 2; i < maxn; i++) { //M 2 FFlH, i<maxn LR, HEEARES MK i<=maxn
if (pli] == false) { //WRiREH
prime[pNumi+] = i; //IEHM 1 7P prime HAlF
for(int j = i + di; j < maxn; j += i) {
//IREFTR 1 BfEEL PERR A RRE R §<=maxn
pla] = true;

}
} j . .
AT LAE B R S 22 b O(E, n /i) = O(nloglogn) , EXARVFRIE S, HERAFTE
TR REASRATLLT
R SERERI SRR 100 LA BT R T
#include <stdio.h>
const int maxn = 101;
int prime{maxn], pNum = 0;
bool plmaxnk = {0};
veid Find Prime (). {
forlint i/= 2: i~ mazns dtt)
if(p[i] == false) {
prime [pNum++] = i;
for(int i =td +”i} To=tamasns Jo 4~y

pljl = true;

}
ing madn (). {
Find Prime(); //EifE LXA
for(int 1= 0; 4 <pNums i++) {
printf (U%sd ", primefi]);
}
return 0;
} :

i giR
Z% B0 A iR gen9roR g0, 3N 39 A AL A 53 50 BlAG T 8T 83 B0V DT

[PAT B1013] HEHK

L B Hiid
4P RAE i ANEY, HERAFANEEE MSN<10*, 15 Py 2| Py BIFTERYL




K
BMIAE—ITHAE M AN, HELZHEE.
Hr g

BN Py~ Py IBTE R, 810 MF 4 14T, HEIUEKAR, ETRARAEZR
ol
BN
597
it FE
111317192329 31374143
4753596167 71737983 89

97 101 103
AR

It M~ N ARH (M<SN<10%.
B

ERECRITRE N ANEE, AR5k N BT

© FTHESE AETHIAHAR AT AR oz, ARSI rh il BN — R R BN U T ) -

if(num >=n) break; ]

X TR H HESKRETH S m~n NEE, BEE o MEBZ FEIMARRET .

@ pEeTy: HTERAANKN RIREA MK, Fitan RSk M “HAaR7, i
PUEFZ Y A 1 A SO A AT 5 (Lbany) R, BREEWME L T 54,

@ HEBIAFIES 10* N REE B K, AR R maxn WEHK L, RIEAR
g0 o IR, AR 2R LRI LU IR T IR 0E £,
WG TR IEAEERN LR

@ AL FBRAE BT RIS AT LR, A AR S B LERIUEL, FhiE
NS TR R AR, RS P Bk .

® Find Prime() B E1L 152 1 < maxn AR i<maxn, BT —ET# 450G
£ main PREH EICS A Find Prime() %k, HUASHEER.
2R

#include <stdio.h> :
const int maxn = 1000001;
int prime[maxn], num = 0;
bool plmaxn] = {0};
void, Pind Primeldnt iy
for(int i = 2; i< maxny i++) |
if(p[i] == false) {
prime[num++] = i;
if (hum >= n) break; //RFEn RN, EILELN LR

for(int 5= 4, Hods iy < maRay G bl 2 e




E5E AR 3 —HFE

pEil = ltroes

}
}
int main() 1‘
inte m,‘ni count =03
scanf("%d%d", &m, &n);
Find Prime(n); |
for(int . s mydigson: 144 H%&%mﬁ%ﬁﬁ%n@?ﬁ
printf ("%a",primeli - 11); //FHsphoFtE
count++; i |
if(count % 10 != 0 && i < n) printf(" ");
¢ ‘else printf("\n");
}
return 0;
} ! ]
ATCARIL, JRvARAS IS b B RIS . AR Rl ek, T L
Al R BRI, S A S M S
© 1 AREEEL
@ FEFEKE DT K 1,
® 1E Find_Prime() B8 80 245 1 B & 1 < maxn A BES B i<<maxn.
@ main PR 5P EIC AU Find_Prime(), AR HETRI.

%

O BE S BERIX NPT
@ Codeup Contest ID: 100000591
Hudik: http://codeup.cn/contest.php?cid=100000591 .

[OF i coe Ol
T

55 RETFH#E

BB R R T2 iR R ks — D IE 3 n 5 DN 2 AN RBIsR R e, #iltn 6 =2 % 3,
8=2x2x2, 180=2x2x3x3x5, BRFEWMNWATLLE BIEH BN, Hlln6=2"'x3", 8=
2%, 180=22x3*x5'. B, MTEREEHEALAETARREMRR, FHEAYLIEER
RATENH k. MFTENFEFCERMIT L O EIA, F IR F 8RB 70 A 5 A7 HE .
FR: BT 1 AGARES, FeBARE T, FHMTHEZE KT 1 M IEBEECRR A,




= Wk %R

T SR L P ERoN 1 AT, AR A LER B 4T e SR AT e A EE .

BTN R FE AT LA LR B — Yk, RIS 5 SLEEH A factor, FISRAFIEUR A1~ A AL
A, WP

struct factor |

int x, cnt; //x AFEETF, cot AHAK

}fac[10];

B fac[ | BUZAAFTR I Bk 245 A 1 IE R % n (BT A R 1. Bl anxy 180 Kiji, fac Frl i F-

faclDl.x = 27

fac[0]l.cnt = 21

| faelllox = 3,
. i faclll.ont = 2;

' fathJ.x = 5;

facid]l.ent = 1:

EIEF 2x3x5x7x 11 x13x 17 x 19 x 23 x 29 F L T int 8, FHX— int
RV B B R UL, fac AR/ RFEFR 10 UATLAT -

RUTHAR B3, % — AN IE 28 n SRk, R AEAE | FIAS ZAMET, A — € R AE sqrt(n)
(A A B, TX BAERXANG R HE “RET7 L, 288 —Pmiesig: X1 E
M n K, R EAEALR, nJER W KRR, BEAXRE AN TST sqrtm), HA
HEE—NKT sqrtm)fRE T, MHARE FARDTET sqrtm). XU 5HE 159
fRPRAE T — AR 1) BB -

@ & 1 ~ sqrt(m)IEE A BTA EF p, HEip 252 n WET.

o IR p R MET, BAL fac BADMMTEET p, HHLEELILEON 0. A5,
HE p ik n EF, ik n AWIEREL p, BIRERAES p 480N 1, B2 p AFHE n T
Hik. '
. if(n % prime[i] == 0) { //tfprime(ilfnMET

fac(num] .x = prime[i]; / /e iz EF

fac[num] .cnt = 0; ‘%

'Wmﬂem%1HMEﬁj==O)% /B EEF prime (1] K45
fac[num] .cnt++;
n /= prime[i];
I
num++;  //AERETAE0m 1
}

o WRpARnETF, HEEDL.

@ WRE LHSBERE n HRKT 1, 3 o FEE KT sqr)EE7 5
ATRER n A5 ), X EHXANRE FIMA fac 84, HL2HANEN 1.

if(n 1= 1) ( //WMBTERRS 0 DAKREFRR
fac{num] .x = n; //BL—BHE-PARTHRS n KEHET




BIR MNImE-—HeRm <

faclnum++lvent = 1s o

} _
Zitt, fac FATERIOHERETMRIE R, HHEREREO0W).

[PAT A1059] Prime Factors

8 B H#ik

Given any positive integer N, you are supposed to find all of its prime factors, and write them
in the format: N = p;k;* paky * -+ *pkpp.
AR

Each input file contains one test case which gives a positivé integer N in the range of long int.
R |

Factor N in the format N = p;*k; * py*k; * - *pu"ke, Where py's are prime factors of N in
increasing order, and the exponent k; is the number of p——hence when there is only one p;, k; is 1
and must NOT be printed out.
CIR BB 49 5 3C R
WS
97532468 il
R

97532468=2/2+11%17%101%1291
B

£ A int VIR AR A5 N/INE K BRI L o TR i stk B K
8 B4

A L UHR R E TR B SRS AH RN, BT ERRITOHK, ReFi
A7 R 143 O BR A
EER

@ BHEKR int TEE A ERSEATRE 7R, FLERRKEF 10° KD ghaT e
T =

@ HEn=1 TERHRH"1=1", BUASHHLER.

@ ¥W%¥EFARBAFAEFHMEESLENMT: —RE main BRI L&A
Find Prime()efi#{; — /& Find Prime()BR#H 4 i < maxn RE K iSmaxn; —REHLEATF
sqrt(n)# SR E F: PUREMESRE T MR KA TIEHR GERER): HERRAER
o sE LR BRAFE sqri(n), TR FGFEETH sqrt(n), XAELTEFPEH o K53
ITRIEMIES IBEREIR.

@ % )LATRES R AR

3 i [/1=1
7 117=1
8 //8=2~3
9 //9=32

180 //180=2"2#3"2%5




rEBNE

2147483647 [/2147483647=2147483647
2147483646 [//2147483646=2%3"2+7%11%31*151%331

2%5RE

#include <cstdio>
#include <math.h>
const int maxn = 100010;
bool is_prime(int n) { //HWin BEAHER
if(n == 1) return false;
int sgr = (int)sgrt(l.0 « n);
forlint i = 28 1 <= gar; i4+) {
if(n % i == 0) return false;
}
revarn truo:
}
int prime[maxn], pNum = 0;
void Find Prime() { [IRESE
for{int i = 1; 1 < ma=xn; i+t+) [
if(is prime(i) == true) {

prime [pNum++] = i;

}
struct factor
 int x, cnt; //x WEHAT, cntié)ﬁ”[\&
Ftac (10}
int main() {
Find Prime(); //WAEHFLERR/E
int n, num = 0; //numA n FARERETFRAEK
scanf ("%d", &n); o ; '§ ‘
L€(n == 1) peintf("1-1")¢ /;ﬁﬁllﬂ?‘fﬁﬁ :
else { L, -
printf(¥sd=", n); . ;
int sqr = (int)sqrt(1.0 * n); //niRe
/I BEERE n LA B REF
for(int i = 0; i < pNum && prime[i] <= sqr; i++) [
if(n % prime[i] == 0) { //fW# prime[i]lR n MET
fac[num].x = p‘rime{,i]; / /R T
fac[num] .cnt = 0;

‘while(n & prime[i] == 0) ( //HEMREF prime(i] B %K




H5&E AE () —HFEE

fac[num] .cnt++;

n /= primeli]
} Ll
num++; //Nﬁl)ﬁiﬁl?*’rﬁcﬂnl‘

} o ‘ ‘

if(ﬁ == 1) break; //REHBHIIER, “‘Ig‘ﬁﬁﬁ_fﬁl
if(n 1= 1) ( //MREHEIRT n UAHRE TR

Faclouml.x = n; //ﬁﬁﬁfﬁﬁ“’!kj(?‘ﬁ%n RREF

fac[numtt] .cnt = 17
/1R R
lEop(int o= 0a 4 < pupd 1%4) o4
| 1 > 0)‘printf(“#");
printEf"sd", facii] )
if(faciil.ont > 1) (
‘{orintf(""%d", faciilicnt)s |

W
return b;

} | e » _ 4 .

BEdel, WEER A EEH N WE A, REENRE T, BESRET

mm%&%%%ehq\m\q,?%Nm@?ﬁﬁm%@+n*@+n*m*@+noﬁ@

B, SHEARET p B DRI 0 W, 1Ry -« &k, S+ 1 FIFTHE, H AR

Rk, M AW EETA, N QA ET 2R (1+p+p]++p )?

e+l ey +1 1 e+l

- 1 .
(1+p2+p§+...+p§2)*_._*(1+pk+p§+...+p§k): lplp * 1p2p *... lpkp
N ! — P2 — Pk

£

@ Fods > AR IO AN
@ Codeup Contest ID: 100000592
Hihik-:  http://codeup.cn/contest.php?cid=100000592.

El35E 1




- B Eid

56 KEBEH=E

Xf—1E A+ BREH, R AR B KEEALE nt Bl A, FaMERFBRRES HE
Jro {EREUIR AR B A% 1000 NMAL S, BeamiEca IMEH O BETEREIR R R
T, XN R B SE LRI R . BARE? WTRRMGR /DAL RRTEE? SEhR
FIRERRENEN, FUAREFRZNE LR REERAARN. WHh, KEBOFRA FRE
RO, S SO R I R A B SR R To v A A FORS P O B

5.6.1 KIEE{FE

1R fai e, A BRI T . Bt X int BB d[1000], FRAXASEEH F R — s E
T B L. W REE 235813 A7 B+, WA d[0] =3, d[1] =1, d[2] =8, d[3]
=5,d[4] =3,d[5] =2, BRI FEERAMEL, BBRRMFRERAMES. &
RO RAFAE I R R, FEHEAT B S I 50 2 WSS AL B iR AL EAT MOS,  IRAL A6 AlIX
FBAEMA . HRERS RN A AT B RS EREEE 7/ H %s A%, bR
R AEAER, B ste[0] =2, str[1]="3",---, str[5] ="3', A EBRAZ EBEERFHNZE )
BAMMERE—T.
oA T J ERE R RN, —#E S L — int B4R len RIDFHKE, I
F1 d B A A RS A
lsEruet biand
int d[1000];
int len;
}i
X B bign & big number 1455 .
B, EEXEmMHTRZE, HTEY EYIHAEmE. N T B SE R AR B &
R EVIEA R i 8, EE B 2.8.3 WARK “WiER s, BNESARN I LT
(M ZE
bign{) {

memset (d, 0, sizeof(d)):

-

!
i
len = 0;

} =
“HIERE” RFIRHIGGALE RIS, R SR Z AR TiREIE, FARH
HE ({283 WELUR). BRI bign ALK T X
struct bign {- =

int diro0g

int len;

bign() {

memset (d, 0, sizeof(d));

len < 0;




ESE AR D —HEEE
ﬂﬁ&ﬁ(ﬁ(ﬁ)ﬁ%*’]%ﬁ%ﬁ, %KAEZQJRTW’EEEJ'{E?T*}]?A%

TN FCHER, — AR e PR RIEA, REFIEFRSEAFMNE bign gEryfk.
FAFF char BTN, BEE mAL 278 BB (KA, T 2 B AR A 22 28 B AL ()
B, HkA TLI:%%IE bign R MALLF i %glt?ﬁ%fﬂ%ﬂi% d[]ﬁ‘fﬂ

‘bign. change(ahax: strE]} { //ﬁ%ﬁ%@ﬁl b:Lg""' “ .

11 555 LA bign B EMAA, PR S SEHWTFEE K len KA, R,
MR IERARS, AR BMEAIHEAT bk, BRI LIRS, BT LA
ANEIRA Tﬁﬂ’]ﬁﬁ%ﬁ%ﬁﬁﬁTﬁ/\%ﬂM |
int camparefbign a, bign bh g //L“E@afﬁl?b jC/i'n ajks *ﬁ% a’f’*ﬁ‘ﬁ'}ﬁl@] i 0~ -1
“dfla.len > b, 1en) :r:eturn 1 //aj( o
else 1f{a len =y len} return -1, //ad\’ L
‘ else £ . “‘:, . " . . .
for(lnt i 1, :L >- 0.\3."") & //M%ﬁr&{%ﬁ‘ittﬁ :
o ifa. d{i] > haﬂ[l}) return T //Rﬁ‘ﬁ‘*’ﬁiai. ﬂﬂa‘k o
- else lf(a d[i] - b d{x}) returh -1 //Hﬁ’ﬁ‘“&ad‘ ﬁUafh O
_r"e:gujr,n 0;’[: /fﬁ&*ﬁ% o j:,". e
BEFREENBIANEE: OREEMGE:, QML O@mMESIURENTE,
OEFE SR ERE. ETEMESBEERRENRE, HRBASW L, FILH
I DL BAT T HE.

5.6.2 RIEEH )iz

1. Rk BNk
L) 147 + 65 M, T SRE— T /N2 I R 15 A 2 > BB N
147
+ 65
212

@ 7+5=12, BAME 2 ENILBIINGR, BCHAH 1 AL
@ 4+6, MLHERL 1k 11, BUOMIE L ERZALNER, BHACE 1 AL
® 1+0, LRI 1 2, BAMESL 2 fEAZALIOLR, TR 0, BIUEAREAL.




= Wk B R

A LA 28 HH o — BT VAR B Kb E RPN A G A N, 435010
SR A B, BB T
FORSEENIVA OB 5 052 AR, P LU B S0 1R

i
e i

T,



E5E AIIE Q) —¥¥EE

for(int 1 = 0; i < a.len || i < b.len; i++) {
int) temp =sdid[1] & P.dfi] = carry:
c.dlc.lent+t+] = temp % 10;
carry = temp / 10;
} ‘
if(carry s 0) {
eud{c.lentd] = carrcy;
}
return c;
} ;
void print (bign a) | / /5 bign $
for{int = a.len - 7.4 2=:.0; d==) {?
printf ("%d", a.d[i]);

}

int main() { :
char strl[€000], str2[1000];
scanf("¥s%s", strl, str2);:
bign a = change(strl);.
bign b = change(str2);
print (add(a, b)):
return 0;
) o
BatRl, EHESEMFMERFMNSERIEAEL. WRAE RN, 7TERE#R
AHARX PN LIS, RERAEEERE: WRAMBEAK, SEEEASER
RSN, s EHE S Rl 2 BT,

2. XS
BL 147 — 65 A, FRREE— T 2R IHE B A 2 I RN B EAHR -
145
- 67
78

@® 5-7<0, AL, FLMNEAL 41, TR4W1 BRI, ENLERH15-7=8,
@ 3-6<0, AR, BB 1M1, FREIMIZRL, ZNERH13-6=17.
® FHAMTEEN 0, LRiTH.

- [FRERT AR — MBI WRE—D, WA WAL, WRAERE, W44
AR AL 1. AN 10 Bk TS RS, WEER. BF —PEEEREES
fLTREH 2RI 0, EHAMEN, HHBERIELEREDLHF —MHE.

TSR T LS HKP R, RAESEME:
bign sub(bign a, bign b) { //HHEa - b
bign c¢;




,H'_“w«:/u x 5* % i‘E o

. far (int i =0; i <a.len | 4<Db

R BRI ) Se B ARE R b 4 LAY sub MBS BRI INVEF add B3RO BENTT,
WA AR 2 sub B4, XEMAFERLS BN,

BiETERE, [/ sub REGTE LR MR, WRERE/NTRE, FELSH
PR, REHH 7S, B sub EE.

3. HREE SR E R _

BB HOMICRS BE s 2 vT DL B AR SR KA AP AR, Bl int Y. X B YRR B bign
RALY int KA, HABEEA/NFEIH — m AR BL 147 x 35 A6, XEIE 147 A
BNGIE bign K67, T 35 WK int 6K, I HAE FHMSTES, 1h%% 35 10— BIAEL.

147
%35

5145

@ 7x35=245, WAMLE S VEASALEER, BALERS> 24 1EABEAL.
@ 4 x35=140, N LHAL 24, 13 164, WAL 4 REER, RIS 16 1F B
@ 1x35=35, B0 b 16, 18 51, WAMRLE 1 WZAER, BALHS 5 1E R
@ BT, HEBHALEARR 0, MITVAL 5 HEEAME NS RIE L.
MR- R REX2—NPE: B bign MEALE int BIEAHR, BS5HMHEM, FTE
SERIMIEAERZAL R, B E R F KA
LA BRI P H AR,

bign




F5E AE ) —¥F0EE

SEHE A x B ACHS R 7 B RS R i

NIEHE b Z4EN int ZUARIAT . _
BAN, R a F b PAEAY, BEACEFTHEAS, RFBEMNEXEARNEL.
4. TR SRR R RIBRIE :
B B RN T R A R . LL 1234 /7 AP

0176

1

771234
7

53
LAY
44

42

2

D 1578, gk, FEZLERD 0, REHN 1

@ 4% 1 5Hh 2 ARk 12, 1257 ik, Bk, BA 1, KREHS.

@ &% 5 SFAL3 AEm 53, 5357 iR, B, WA T, KRECh 4

@ %4 5564 AR 44, 4457 B, B, BAh6, REOH 2.

HAE R SR, E BRI 10 N LB AL, BRI R AEREL
B SREEE: MBEABE, NWIEAMRE . 0, WRGH, WA MK, REEDH
ML E. BE—SEFXEREREBMATRELZAN 0, ERW e, AHERIESRE
SH R




S HE ¥R

c.len--; //EBRELH 0, FHZEDRE—(REN
}
return c;
} ' ‘ »
5 ARG, B R REE AR AR E AR, ML EE RiiSL® EREER
¥, RIBAKE K “5IH” HERXEEEASHEAN, RS r ke REER. 5IRE 275
WA YRR, HAERRTE RS R AT DAL e U BT, T AMGEE iR SO
FE R BRI B R AR B X R AR, M ER R BRI

%

@ Fes S BAERIR NN
@ Codeup Contest ID: 100000593
Hihik: http://codeup.cn/contest.php?cid=100000593 .
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57 W RRJLEGEZ

AN EEMBEE T, ok 4 NSRS FRERJLESHETE (B ax + by = ged(a,b) i
i), Fftax+by=c KM, R4 ax =c(mod m) KM, WioHIKMFLLK (b/a)%m [
. ANWHEIERRE, HEFE AR, -

1. FERRJLE/HEE

PR B AE R R IOXRE— A 8. AERANEZTER a M b, RK—ABHR
(¥} 878 ax + by = ged(a,b) L, FHH ged(a,b)Fm a Fl b MIBCKALS. LMo EH
A MR —EREAE. KT PHERBT{E, 10 ged = ged(a,b), A a Fl b AWML EHIEUE, B
BT LK ZE F RIS IR ged 22—l 2 1%L

47, 5.2.1 FABMEJLEGES:, WTFEHABIR, EERIE ged@, bFELAKME
ged(b, a%b), 724 b A5 0 KHREl a, MATH a S5 T ged. HBtRYEL, BJLEBHEIEGIRN
RS R a AR R ged, A5E b PR 0, DI BARTE ax1 + bx0 = ged FOL, L
A x=1. y=0 {1,

; int ged(ink &, dnt b) {
. if(b == 0) return a;
else'return gcd(b} a % b); ’ _ ‘

} : . [

ARGA O L B AR R 5 x Ml y. B BT AN T R AL N A x=1,
y=0, ToEARIpE IR BAIGER x A y. '

M ged(a, b)IY, # ax, +by, =ged BL: TE F—35HE ged(b, a%b)if, XFH




E5E AR D —ﬁ-’%‘ﬁl‘ﬂ}ﬂu S

bx, +(a%b)y, = ged A 3L o It ax, +by, =bx, +(a%b)y, L. X HEEH H X R
a%b=a—(a/b)*b ML (HLALBRIZAEERR), EItx, +by, =bx, +(a—(a/b)*b)y, KL, 55
SA AR TR 515 ax, + by, =ay, +b(x, —(a/b)y,) . MHFESELFARTULY 55
T T P A HE A 2

{ Y2
Y1 =X, —(a/b)y,
A AT DA x, fily, RRHEH x, My, T TRATEEERBE TR AR H K

R EEM AR x Ay, #STCER A, REWT:
int exGed(int a, int b, int &x, int &y) { /1% y EH5IH

if (o == 0) Y
wiad 10k : 2
LY =0 i
. return a;

int g = axCedib) a ¥ by % y)i  //BEWHE exGed (b, a%b)
int temp = x;  //FFAlx HIE ;
X yh;' S/ /EH x = y(old) }
y=temp-a/bxy: //EHy=x(ld) -a /b * ylold
return g; //g & ged
}
MFEH T 518, FEk exGed BREL RIS x My BRI, B, ERRIXHE—
YR J5, BUnT DU R 715 2 4 A

. b ]
X =x+—d*K
84 RO

B g
yygcd

A4 RXAEYE? R A — .
BEFEMHB x+s, « y+s, » BIFH a*(x+s)+b*(y—s,)=ged fiar, BN
ax +by —god B as, =bs,» T L=2mr, HTiks Ms, RATREA, ALIESTR

s, a

Sy BEF I BRA—NRATRER RIS, R RIEENR 2. B2, m%TEQEﬁ%

m&gd%ﬁﬁﬁﬁ%ﬁ%%kﬁ,?%ﬁ{2=wgd,’ﬁﬂ%m%¢mﬁ%§55

s, a al/ged

HEmEd, x My B‘Jﬁ?ﬁﬂéﬁﬂui '—ﬁi AR WA x /b F g 2

Hame? NEW EREHZ x%g— B Tlid exGed BRBUHA KA x. y ATIER] 47,




@ﬂt%lﬁ‘ix%g LSEAB| AN, BHIIN-15) % 4 =-3. HEF|EME x 2L x%gTEl’J
ﬁﬁliﬂ%iﬁf(——,oj, AR BRI, [x% g % L ]% AR N B/ ERE
ged ged ged) ged

¥ AT ARXARTF? ).
gk, MR cd=1, Blax+by=1K, £2FBEARFHATR, B xR/ IERE
Bt T LA AE A (x%b +b) %b o
X'=x+bK
{y,zy_bK(K%JEﬁ@&)
2. 7572 ax + by = ¢ KIR##
ZEHELEEMARKF ax +by =ged IR T, BACEHANHAG? —BR3, BN
IR AR A A E kKM ax + by =c, HF c HEEEH.

E%,ﬁ&u+w=ywﬁ~ﬁ%@wm,mﬂﬁﬁ%%ﬁmﬁwﬁuéi.Wﬁ
aX0 150 ¢ ar, Bk (x, )(Eiﬁh}%u+w=cm—ﬁﬁo@%ﬁmﬁ#mmﬁ
ged  ged ged ged

%%#%w%m:m,@M%—ﬁﬁ%%ﬁﬁ@ﬁ%ué;ﬁ%&MQo

T ax+by = c FEMMTESMR %ged=—0, H—4# (x, )%%(:3 Z;] ]

SR E AN, WRTERAWM, REEMax+by= yd%%ﬁ%%%kﬁ%u——w

o, BHEELEXAE—HMENCD. A TRELSEBO A, w0 Z AT 8%, fﬁzﬁﬁ
E‘]ﬁﬁ)ﬁ-sl y—s,, REHa*(x+s))+b*(y—s,)=c 5ax+by=cBr, " RKILFEFTLIE

gL ﬁi_L FRBE R R, sﬁﬂszﬂﬁﬁd\ﬂxﬁmﬁmT‘—?— PHitax +by=c

Sz a
SRS A W)

*

X' =X+ L K=o, b
gcd ged ged

' a K=cy0— a * K
gcd ged ged

B S AKX 5 ax + by = ged MR ARXE—FER, E—AF KRV EREy) AR .
ﬁﬂﬁu“wq*%,Eﬁ@&ﬁ#ﬁ%ﬂé%%ézﬁﬁﬁcmz%&zm&

(KAEEEE

ax + by = ged A= TR ) FEA AT LA

;dﬂﬁﬁ%—%%ﬁ%?ﬁﬁ§@ﬁ$q$¥c>gd

<mﬁw@ﬂ=oﬁﬂxt@&u+w=ydm%m%%uéﬁ%@ﬁ%%mrwﬁ%mé;

%Fﬁy%ﬁ%%ﬁ%@&bc

zmi%J,W$iL%%m%%ﬁﬁllﬂa
ged gcd ged g

- A,




58 AIE 3) —¥FaE v.;1~/’»:?_~_-~

TR IER

Bib2 b, FTCLBEIR LT —RERSE, SHERBEORY, (x% b g b J% b 5
ged ged) ged

X,

ax + by = ¢  x Fj BN IE A BHAE,

Mo
HH, MEged=1, FALTBHAXTLULEATR, B x K8/ IEfREBEE AT L
il (x%Db + b)%b .

, HH x, & ax+by=ged fj—

(KAEEER

x'=x+bK=cx,+bK
y'=y—-aK=cy,-aK

3. A& ax = c(mod m) K E

BESR AR IR T ax + by =c , AR ZFERR ax = c(mod m) KIKH#.

SRR A RARA. MEH a. by m KU, LR mERRab (B (a-b)%m=0)),
25 a 5 b B m FEE, WNKRSRA N a=bmodm), mHKAFRKRKE. Flin 10513
B3R, 105 183 FLK, EM2HEA10=13(mod3). 10=1(mod3) . &K, HF—4
BEHEB5 [0,m)FE—FREHFER.

IEAL B P (i 2 TR R 3K ax = c(mod m) (IR A - M4 [A] &2 =0T 5E 3, A (ax — ¢)%m = 0 %
L, BEEAAEER Y, fiffax—c=mylioL, B4 y=—y Fillffax+my=c.

Hi BT 45 8, 2 c%ged(a,m)=0 N TREA A, HBEHWEXMT, HP(xy) 2
ax +my=c (P41, AT LAsEE SR A# ax + my = ged(a,m) 13 2] (x4,¥,) » REHAR

- CXo C¥o p
(x, y) - (gcd(a, m) F gcd(a,m)] H&mal,

PR et

gcd(a, m)

(KAEEEER)

' a ”
—y- K
Y=Y ged(a, m)

BARX T ax + my =c Kijil, K AJUHEERERE, HENFAKKXRESARZMEER m
BEXTEMRK (HFHRL X, @%TEE%E x)o XRIARFRYL, RFEER AR

m FEX AR FHEHEEx =x+ *K, SRS K 25/H 0. 1

gcd(a m)
ged(a,m)—1 B, B3 2 KR LEAR m 3OO RANF I, 1 H AR AR AT AR M2 K BUX ged (a,m)

MNEZ —. HILAT AR 2|58

®a,c,mBEH Kb m=>1, N

® # c%ged(a,m) =0, WFERKTE ax = c(mod m) L.

@ # c%ged(a,m)=0, WFAKKTE ax = c(mod m) 5%FH ged(a,m) ME m BXTA
FEfE, BREMERA

(T -

ged(a,m)




¥k % i

HPK=0,1,,gcd(a,m)-1, x & ax+my =c— .
4. WITHIRME L (b/a)%m HITHE
BEROEE 8, BiXa mE2¥H, Kalm BT,
el BAT A R TT (MALFFEIRIET T0) . K av bem 232, m>1, HF ab=1(mod m)

FeSE, HS ARk a F b HoWHE m (0T, — i iEa E%(mod m) B b Ei(mod m). E{AH

B, WERFENEROFEPE m 55T 1, SIREMER m G,

AT A FIAEWE? X i KA (b*a)%m = ((b%m)*(a%m)) %m J&AL, {EZRTFR
R, (b/a)%m=((b%m)/ (a%m))%m HIAMIL, (b/a)%m=((b%m)/a)%m AL .
B, MERBEX; 12/4 %F 2 BUE, RA(12%2)/4) %2 FBEEESBREGRARNSE R 0, 1Lk
ERME 1, XNRTEEYITKRAE (b/a)%m . BEEHRE a B m MBET x, RE
(b/a)%m=(b*x)%m AL (REEBHIMKE, LEEED%a=0, B b2 a KEHLE,
FRBICREIRE A TZHUE, XX FERBEERE b EE K (15 b ELUdE, AR
JREGAE) 1) i) R U 2 AR 5 SEFH o

Hi5E XA, K a®Em 30, MREKMARN ax =1(mod m) , H HFEERER+, —&
& x BB /D ERBREAR A a B m 3T, Bl T O3B0 T B A x B/ IE3E AR .
BAR, F&RR ax = 1(mod m) B EHBIRT 1%ged(a,m) £ EH 0, MXFMNT ged(a,m) 275
H 1

@ R ged(a,m)=1, HARKK ax=1(mod m) EM#, a DHFEHR m KETT.

@ R ged(a,m)=1, BAFLKR ax=1(mod m) ZE (O,m) LHME—ME (R A4
AR 5SS 0?2 ), ATLLAE KR ax +my=1/3%]. F&E: BT ged(a,m)=1, E
ax +my = 1= ged(a,m) , EEMHY RKJILEGFEMH x Z /58T LUE (x%m + m) %m 152
(0,m) JLFHE N AR, Lt EPTHRENTIT.

THEART A T3 B LEAA IR R a 8 m (I, HHAAHR ged(a,m)=1,
LRWE m ERE, MEEMALT, RSO ER .

int inverse(int a, int m) {

Nt V7

int g = exGed(a, m, X, ¥)i: [/ Kf# ax+my=1
return (x $ m + m) % m; /_,{aﬁmﬂﬁiﬁﬁﬁ (x%m+m) $m
) ..

o, MR mREEE Ha R mAEE, WERT LA E B 55/ e Bk A T,
XFBIEA TR EME T R LRFRIE.

ROPNERE: & mEEY, a REREHH az0(mod m), Ua™" =1(moed m) .

FRHMD D ERRESE TN HFEEEM AR b a™" =I(modm) A 4
a*a™? =1(mod m), E{$%H1i¥ICHE AE AT LAKIIE a™ 2 %m B2 a B m BTG, i AT LA
Wit 4.5.3 WAARPREFEEERAES KK, R HE HARH.

JfE—42, 24ged(a,m)=10F, FREJLEFFEME DN ERY K, W a B m
B TE MBS EBATTE, 1B (b a)v%m PV B (A, BB T KRG 2

BkaRiE, T AR, B b & a MEHANELR.

B (b/a)%m=x, BLLAELERHE K, 6@ b/a=km+x. HABARNTE a,




F5F AR 3 —HFEM

b=kam+ax , TR% b%(am)=ax . HFRHAFKNERLL a, 7 (b%(am))/a=x, TEH
(b/a)%m = (b%(am))/a FiL.

KA a fl m HATRRAERKELT, FTLMERAAR (b/a)%m = (b%(am))/a Rt H
(b/a)%m KIfE, ME—ZEERKR a fl m I ATRES AR S B . Bl —BORBR &
P RO L A EVE S B D B BER MR, S AN EROL I PR X R I

2>

@ FLE XA IR AN

@ Codeup Contest ID: 100000594

Hidik: http://codeup.cn/contest.php?cid=100000594 .
SRR

58 HEH

5.8.1 X TF n!—A W)

n!#FR n R, HHAn!=1x2xxn K. EANTE— FRTEM—AHE: K n!
HHEZONEET p- ‘
XA ERAAZER? BT, 6!=1x2x3x4x5x6, T4 6! 4 NERET 2,
BHh 2. 4. 6 FEH 142, 242, 142 10 M FEBHNRET 3, EH 3. 6 F%H 1
i
S AN )8, EM AR R TEMN 1 ~n MENEHE L PDANRET p, REKSREN,
it 1A) 52 2% B & O(nlogn), 1 [ FEARAS B 7«
[/ E 2O REF p
int cal(int nn, int p) {
int .ans‘ = 0; :
for(int i = 2; i <= n; i++) { / /3 2~n
int temp = i;
while(temp % p == 0) { //HZ% temp &R p HIfEH
ans++; / /o BIASEDN 1
temp /= p; //temp LA p

iy
return ans;
}
(BRI R n AR KHIE S (Bl n 2 10") REEAZN, BAIFET KEBEER

i



B . IAEERE 101 R F 2 A, i 5-2 Fis. B8R 10008 E T 2" Mm-Sk
5, HET 2280 ECh 2, BET 22 A S 1, B 1000 R/ET 2 A 5+2
+1=8,

2 n! T H T 23 1

2 2 n! A 22 iR AR

2 2 2 2 2 n! A 20 R AN
101=1 x2x3x4x5x6xTx8x9x10

5-2 101 iREF 2 N EOREE

140 2% AT LR BRI AR AT LAHES N - m@ﬁh+—+—q-J¢ﬁﬂ?p,E*%
P P
EIh R . TRERET O(logn)I &k, UHWT:
/HE 0 FEZONRET p

int cal(int n, int p) {
int ans = 0;
~ while(n) {
ans += n / p; // B n/prk
n/=p; [IHETHRER—Ap
i -
! return ans;
} ]
FIREA R, TLURRGEE nlIRKREZOANE: B TKE 0 M EET o BT
10 MM, X NFHET R BEF 5 A R0 AR FEF 2 MANE? ), FEik
REERA cal(n, SR AT LIEFI 4R, )
XPREVEER T NS — T B AR . JERLL 101 T 2 AN ECRE], #1008 T I T
FEFFHER |
10!=1x2x3x4x5x6x7Tx8x9%x10
=2x4x6x8x10x1x3x5x7x9

=2 x1x2x3x4x5x1x3x5x7 %9
=2"x5K1x3x5x7x9
#EAE-AFSL, €2 BESRAELD. 84 2 BESUHEA Y TIERE=ASE
Bht, KA 2 MAEBERE —AET 2 (BTH 102=5 1 2 K%, EEE 2°), TR

BIRKEIMERT 5l B, 100PREF 2 MAEET 1~10 PR 2 MR BHAH S
Ik SURRE T 2 N8 FTUARS SYEAT R T HES

5!'=1x2x3%x4x5
=2x4x1x3x5
=22 x1x2x1x3x5
=22 x2&1x3x5




_ESE AR O —HFEaE <=
i XA %0 1R UEEF 2 NS T 1~5 2 2 MBS 2 (H 52=2 83D
b 219 R 2 . FIEATHER 20 REF 2 ST 1, Eik 1009 i EF 2 A4
BET 5+2+1=8. EAA LA LAAEBEATER .
KX FHE B —RAES AT 40, n!PREF p B0, LB LS T 10 p FEEEK

’l\ﬁ%}b[u:%! FRET p BINE XFZ AR RSV & . HR MK 1 AT A 2

BIAREF, FtrT S M T eEIaRRA, 33 T DMEEE — A
/I E 0 PHELANARET p
int ecal{(int n, int p) {
if(n < p) return 0; //n<p B} 1~n *K.ﬁ]gﬁ:ﬁ‘ﬁ@?p
return n / p"+ cal(n / p, P): //iéB n/p M.E (n/p) {REEF p FIE
} :

5.8.2 HlABMIT

A% C™ RIEM 0 MRRTEEH L m A TR R (m<n), —HHAT LIS O,
m), REXKHCD=— 2 =M. B T UAE, 414 R

m!(n—m)!

Ch=Ci™, HEC)=Ch =1 L. AVt T4 .

@ wfTitEC,

@ WEC%p -

SR — N WA C™ . AN 3 FoTE.

Frek—: Wit XA EETE

HEMEXAATRIEC™ . B4, $CT=;(EIT).' REELHE 0, REAH
A SIBR LA m! A (n—m)! BT, ERETSLGR, sk, itk Rit
B AR R O BORTEE 2R, EEM long long KK fE th H AR n<20 KIS
JEFE. AR O ARSI F

long long C(long long n, long long m) {
long long ans = 1;
for(loﬁg long i = 1; i <= n; i++) {
ans *= i;
}
for (long long i

1771 <= m; d+4d) |
ans /= i;
i
for (long 1ong ¥

1; i<=n - myr i++) |
ans /= i;
}

return ans;




TR ERRE

}

XA C AN KAB AN B A 525 5 s HA B JiR R T 9248 2 1E 8 Ik B R A K&
&), fln C(21, 10) = 352716, MH_LEAMEEHIE R 21! #83id long long A B 6 Fl i B 75
EE K. XIS TFE M TSN F B R AR XA 1]

Fk: iR

THEHAAEHEAXK TE. BT CYRARMN n DARFREIE m DT RE, Eiix
A LA O PRI MOEE M T R F: —R—AER G — M0 AT n-1 MhiE m MG
TRERSE—ANEG AT n-1 NP E m-1 AN TR LSS T XA EEAR:

MEM EE, AXNEEE nf—, Mt m REEEFSURE—, XX AR L ST
LA n Al m A2 iAH RSO LE m 284 0. 17 B @ CAT4N Cp = Ch =1, X IEAFA] LAV hp3d A 5t
THRARR AT 2T XA fa] i 32 I AHD -

Long long Cllong deng n, long long m) i

if(m == 0 || m == n) return 1;
, —aratirn Oln < T, m) + O =3, m = 1}3

}

LEXFHHT L TR AN RN TGS, AL ES A, FEitE. Fa432
TR HPEB I REIRE T, A SHRE Co, m)EY L CEEE N, AMZER
. BIEAGdR N O THEER Cn, m), XRE2 T U RRER N 5 AT LA A 45 R E R
BT o T P VA AR

long long res(67]1[67] = 401;

long long C{(long long n, long long m) ({
if(m == 0 || m == n) return 1}
‘if(res[nJ{m] != 0) return reé[n][m},
return tes(n]lml = C(n—l,m) ¥ Cin- l,m-l) //BRAEES res [n] [m) IR [E]
) . , ) .
I%%?ﬁﬁﬁﬂ%%ﬁ%ﬁﬁ&%%%ﬁﬁﬁ

const 1nt n = 60; > i ;_
void calC() { - E
| for(lnt 1= B4 <—,n}' dnr)
res[i]1[0] = res[i}[ll = 1; [//¥IBWIAR
) , o
for(int 1 = 2;”i,<=‘n:mi++)f{
Forlint ) = Guig <o f 3. ey e
res{i] [j] = res[i =~ 1][3] # yes[d -~ 1]{J = 11;: //7&HEFECc(i, 1)
resfilli = g = pesiilbigle JC(i, 1 =3} =.cll, 1)




E5F AR (B —HEEE < -

i P AT CARER, 3 U3 B C(n, m) A IS 18] 52 2% A LA P B o6, B
C(n, mALHITE Om?), Tk EHIAE Chn, m)FIREEZE BRZE0m?), EibiEs Ny
R 4 S o 7 B R 3k R4 FH O VR R i HE . I e A XA A R B v LA B 4T
10=C2 =C2 +C! =6+4KitfZ.

HE= il RN RTE

AR X O = — M AT LT F AL

m!(n—m)!
= n! _(m-m+1)x(n-m+2)x---x(n—m+m)

" " m!(n—m)! 1x2x--xm

B EATTLUREL, 4 F A BB 4500 m B, EAY a7 0 H

cm _(n—m+1)x(n—m+2)>€~-x(n—m+m)
m

I1x2x%x---xm
Mx(n_mz)
1 S

2

*x(n—m+m)

- m

XA, RERRERRREA LR, SRR “iAsfeidbr” M7t iRk
M HE. Ba, EFIEUESRBRESEERRE? &L EXFMTIEY

(n—m+l)x(n—m+2)><-"><(n_m+i)(1gigm) R, AL REERN, BEA

Ix2 % xi
GRS C B‘Jﬁ)‘(fﬁ%ﬁﬁ‘]%%" MC . BAREA IR,
H P US AR AR,  BARE TR B 24 & O(m):

long long C(long long n, long long m) {
long long ans = 1; ' ; _
for(long long d = 1p.d <= itk
ans = ans * (n - m + 1) / i; /1 ER—EEARER
}
return ans;

}

AT XA FRF A T B dfs — N IRvER i, BRI s Br b B vk — SR B VE A —
M RMZERAKR. BlWTVE A n=67. m=33 BIFMGEH, MHE=RTE n=62. m=31 i}
JFindi . AEAEERE, BRI AR RE LT TE—.

ZHCENAT =M EAEHCY W%, BR—HCY A58t T long long &, A4
e SR EE N EXFENT, ATLMER 5.6 AN RBEOE HR BRI HE, E
RXARIVHEHICHE . — ki, % WS REE 4 BA— M ERE p B, ik
Ci'%p, XA RMEHEHNE.

BRI AN EE: W CY %, MALS TR, EATE & BES PEEE
JOH, TEREBANSERMEH, BRARETE - CERHETE.




iz 22 B

HE—: BILBEEARAE
RMTERETE - NRER LS, BRRAS . KA —M. RS RN
G A KT p BRI AT O T UERA T, AR IR I p AL int B, ZEIXH
WET , HEEA LRI HSZRF m<n<<1000 BE 5, £ BT p BIKDRIEHRH IR E ()
1 p<10° FRAEFT LUK . ARG R
14 5
int res[1010][1010] = {0};
int Clint n, int m, int p) | :
1fm == 0 | m == n} votyirn 14 [/C(n, O) = C(n, n} = 1
if(res[n][m] != 0) return res[n][m]; //BRHME
, retuen resinlim] = (Ofn - % ;) % Cle = 1, 'mo~ 139 % p; / /A IR [E]
} : ‘
SL:EE (i
void calc() {
for(lnt i= 0; i £= n: itd) 1 .
res[i][0] = res[i][1] = 1; / /1 WIsEAh 7
i , o
for(int 1 = 2; 1 <= n; i++) |
for(int § <08 Jism i) 2 Jep ot ,
res[il(j] = (res[i-1]1[§] + resl[i-1]1[3-11) % p; [/ C (4, 5)
res[i][i - §] = res[i][j]; //C(, i - ) = C(i, )

: .
TiE=: MR A HE

ﬁﬂﬁ&ﬁi%ﬁ%tﬁ?ﬁfﬁjiy EATERAGAGHCY iﬁﬁ)ﬁlﬂ?ﬁﬁ@ L iR 45 R
A CY =p xpy? x-oxp ™, HBA CR %p BT ™ xp,2 xxp* %p », FRETT LU B
mARTHE A pf' %p %F*ﬁ%ﬂxﬁ@uﬁ«:ﬁ?ﬂ%}:ﬁﬁ S'E

WAERH CP AT RETHRIE? ZRBIC™ =— Y OEmgfH @ n 5

m!(n —m)!
AHp , AREHHE nl, mls (-m)!FHHERE T p, B x. y. z H 5.8.1 775,
TR LARE CT & REF p, MANCH x-y—z. BT C™ BANER, E x—y—z —FIEf.
KPP I (B 52 FE 4 O(klogn) , AP k AL n BB . BIEAT 40685 3 m<
.n<10“ RIBEETEE, 3+ EHX p MK RMEEA B RE.
[/ FRIEAR B EBCR prime, @Ef*ﬁkﬁﬁﬁ@hﬂ:n ,

int prime[maxn];

/ /38 C (n,m) %p _
int Clint p, fint m, 48t p) |

int ans = 1;




ESE AR Q) —HZFEE - -

/ BRI n KB R
for(int i = 0; prime[i] <= n; i++) {
/ /% C (n,m) ¥ prime (1) KM c, cal (n,k) K n! PAMET k HAK
int e = cak(n; prime[i]) - cal(m, prime[i]) - cal(n - m, prime[il]);
/1 PGE R E prime (1] “c%p
ans = ans * binaryPow(prime[i]l, ¢, p) % p;
}
return ans;

}

HE=: EidE XRMERRIE

THEZ 3 FEsT i

® m<p, HpEEH.

XM ERRMBERETE A BN TE=. RN GAEREN B L p, FARK
] ans SEfF ERCABOIMRALR, TREFMERZE. Eit, R p 2FEHK, wTLMEMHT EEK
JLBBEERE R D/ EBRE | 8 p MITG, RERHREBUERAN LBk R, W
TNHAER. FEERRRE, WAL m<p, AN EE R eI RERM (B i
1 p FEBIE DL -

BARIXFP I R R 24 H O(mlogm) , H o O(logm) BiHH WM EE. Fit,
AR R m<10° M. GRSk, T m<< 100 BB AK), HLXFn B p
FRIRGIRK (Bl n, p<10° RATIFID, (AR p RRRH,

//XC(n,m)%p, Hm<p =

int C(int n, int m, int p) {

intuans » 2 _ :
for(int i = 1; i <= m; i+t+) {~-
ans = ans * (n - m + i) % p;
ans = ans * inverse(i, p) % p; //XKi#pMi¥ix

}

return ans;
yhac
@ mfEE, Hp2FH.

M2, WRm<p ARAL, NZEAM?
wy b, gFcp BT RIIX@oMEDXXOMID) | g RS R

1x2x-xm
B, FHsrHEREAF p IMNESHEAL T EHERET p M. TREWLLE for
R TR F p, G THARHZERET p 204, HELTREF
LB PRSP RETF p, MXEKWAEEENIC; St s, WERS FHHR

BT p MAMAT 2 B HURE T p (A, B4 EEER 0 HNLEE - EIL R,
mwﬁcm@%ﬁ,&ﬁws,%ﬁ%ﬁﬁﬁXﬁﬁﬁmﬁﬂFﬁﬂﬁ,ﬂ%ﬁ%*ﬁ

BT 3 AN 20 S BRI T 3 BN EOH 1, RIETH SR — =R 3 s, TTULE

X LX




= ma R

6x7%8

1x x3

oA B RN T 3 AR 1, AXENEATEN » TRABH R

HAEE 3 B, FATPLUEE I T, SEn LGS Tﬁﬁﬁﬁﬁnﬁﬁﬁfﬁ-
//3X C(n,m) %p
int C{iht n; intm, int. o) |

//ans FERHSLER, nune Sit5 TR p HA SR p £ L4

int ans =1, nump = 0;

BARIGERN 0; TX Ca%3 Kt HERN 3, J%QHA#&&%)L:QE}FW% , It

2x7x8

Cfordtint i =15 <= my b
Jlnt temp =0 - omew s JReE
~while(temp % p == 0) { //%%ﬁ?f#%ﬂ‘r’é‘p mm‘w nump
‘,,numP+f, o ‘
Do temp e
~~ ans =ans x temp % p;  //RUSTFHRT p LSS

i

"temp e i s

, ﬁ‘wh;Lle(temp $ p == 0) i /f%ﬁf}tﬁ:m@ﬁ&:ﬁb, R nump:
L numP---‘, dha e ‘ .
e e o

- ﬁmk=¢gﬁimﬁme&m§;p’%é; ”H%ﬁﬁﬂ*%??%%%%ﬁ
V[lﬂmmP>m mmnxo Nﬁ?*p%Aﬁg?ﬁﬂ,Eﬁﬁ@O_
else return ans,_ f/ﬂ?*pﬂ@’?ﬁ%?'ﬁ‘f&s B SR

EH:?I)\T numpP E‘]d‘ﬁfﬁz JX*“PM{%H’JBTI‘_JE%“E%J O(mlogn) , 1Ehl7%ﬁ‘uiﬁ m<
10° o (RIRE, R B oiF m<10° | “ﬂﬁ'ﬁiiﬂﬂ#j@: HXF n A p H7EHEERHIAK (Bl

n, p<10° &AI{TH]), (B2 p DIAREH.
® miEE, p THRAZREH.

M, WRp ARELVE? —FhBuEE% EEMEETHE, WA p #ITRE 7

S, IR MR p,» gt cp - (PR Dx Qo e x(om e )

o PSR ZIRA T p, 204, RNERS TR EPIARRE T p , ZHELERER
Bl —e s p LB, " RAEHTHEETTHEE (RRXH 545 R oAb ans, F1ETH KA
FXAFED. B, A p MG RE, BOREE T p ER T o A, A RERETEBT
A" %p» G4 ans T LT p, %p M4 RETATRBIEREHER. 2T, L3O

8 C5, %24 i, E?FC%TW%@JM, T 24=2° x3, BGHCS, KA RIS
Ix2x3x4x5




H5E AR O —¥FEE

RhaH 2/ 3 (M. BRSTFERET 2354, §RAT3IHLIA; 2BESFAET 2
3, EREAT 31N TRAES TOBKRET 2 f1 3 548 FRE T 2 fEE T
3% 24 (WEICS, FRTHRET 2 M 3 B30 22 <32, hEforay LU A o x5 24

HTHORD . R CO, MR 22 RBE T 2 A1 3 aqnsmm, TS BRGSO SR 24

H R, POHTT CAE 0 TG S 3 4B 24 B9%5 B (3E2A ans) . 5J54 ans = ans x 2° x37%24 H]
. RSk, BRRFRE T 2 3 5 H Ao B SN 24 U 45 R .
B—MpuE R, BHEES TSP RSN EEHATRE M, REEHER, BE

MAT ORI T RIS 5. MAALAR. TERDLCR%2¢ 0, HiOREFR X0

2 x3¥ x5 x7!

x?,~l x 5!

15313 BRI AN SO AT R T8, AT R LI R =22x3x7', %&

FEJE 45 50 24 BUBLEN AT 73 2 45 3
CA_E B i B 4 A MR 1838 25 ) ST
77¥:09: Lucas 3 -
R p REH, ¥ m M nRpR N p ikl

-~

m=m,p* +m,_,p*™ +---+m,
n=nﬂf+nbmbth~+%
M2 Lucas (7RI BEEVREAT, CF =CRk xCrkt x---x C (mod p) &L

Bt C3%5 K i, m=3. n=8, ¥ m M n Tk IHtH:
m=3=0x5"+3
n=8=1x5"+3

FREC%5=CxC%5=1. '

BRRBER, BAEXNRFEWREHAWE? 5T nHAlm i p ZEHIFRRFIEA O(logn)
5], Pl Lucas EBEEWAE R Cy Y%op 43 4 O(logn) ZHA~ N SIS EAR,
SMEH /ML AR CT 20, <p, Bk Lucas REAFHIE &L p<10° Z A1 KA &%
YRR ] 7, lﬂiﬁﬁbﬁ?ﬁﬁ long long Z& A n fl m, HHE m<n<10"HHIEIETLHE.
—HIERE p REH.

Lucas &HHEFAANEMAALS H, BX@BLETTLLBATT#. ROTERS R, JF
Hoh THEEKHEW, A p RASRER, MEASEUIERIE .

int Lucas(int n, int m) {

if(m == 0) return 1;
return C(n $ p, m % p) * Lucas(n / p, m / p) % p;

}

[B11Z 3.5 AT EHIFE IR A5, TRk p HEH R TEAWBRLL p, REXT p BUE
BPAT. B BT AR, SRS 2R n fl m ) p BERIR AP BRI EANASH, B
A Cn%p, m%p), REHEFHENT—)Z, tHHE Lucas(n/p, m/ p). MATHHEHSHTT
PLE GG, HPBRZAINMANTE ., FE=REREER. B4R, T Ch %
p, m % p)FISEFAE LT p, B 5vE =k 30 K 75 B ORI L .




=7 WERR

Zt, WHAESEE LKL T ERCENHTEE, BE HERE AR MR GEKE
FAENSEE. T X AREEEEE R CY % p EEEANTEHET B, RES-1.

%51 X REMIREERR Cm o p EARAMNAE

Rl n m p EEHE
case n<10000 m< 10000 p<10’ Jit—
case 2 n<10° m=<10° p=<10’ FiE—
m<p<10’ i
n<10’ m<10® =0
pEEH
case 3 p=<10’
n<10’ m<10° FHE=HNO
p REH
n<10’ m<10* p<10’ FE=1E0E
18 18 pglos 71—32
case 4 n<10 m<10 #
pREH

%> ,
@ BCEIBEERIX NN
@ Codeup Contest ID: 100000595
Hitik: http://codeup.cn/contest.php?cid=100000595




F£68F C+HINERWRE (STL) M4E

HECEFY, REAARNTE LS HOELM, HFHELAANFFTEERES B, FL
RN EETSERMA YT FEit, CrF M AERME T HfERE (Standard Template
Library, STL), H 3 TREBHLLHMARS GEH AT LB ARS R AL SR £ 1)
BERIARTE), ATERDELI AT EE A RECR LB Z TIge, o . EF
PR AN 2448 STL XA ZFIFE], £k EXRBEENARAE, 22 BFRRtEESE
HEENRR. TENMALANEFAKES, EENYEFERERME 7, XXERENN
Mg KAa#E) (' queue. priority queue. stack ] LA%E i3] N —Z 15T A FIFIAR I A
AEEE).

6.1 vector BYE W EIEHR

vector BiIF B, HEXEMAH “TKIEHA” HEEASER, R “KERESR
EH AL . EEHEREF, NSRS EHASBANFRER, XHER
f§F vector &ik i BHIBREFEIFL . FI, vector B LUFIRLLABER K T AEFE, X
X T A FH AR BEAE R 8L H (45 M BUR % ) XN EAME A Fa st seRAR BRI 2 3E W K UF /),
Bkt IR f . ;

WREFH vector, NFEVRM vector 3304, El#include <vector>. Rt 4h, BFE
3L RN _E—%f) “using namespace std;”, XFEREAT LAZEARRSHAER vector T TFIHIE
% vector []—L&% F ¥,

1. vector FI5E X

B E X —A vector:

vector<typename> name;

ETRX AN E LA 24T R — 4804 name[SIZE], R A H A B AT AARYE 7 Bk 7481k,
P AR, EE TR R4,

F—4E%H—F, XHEK typename 7] LLRAEMFEAZSAS, #40 int. double. char. 454
A%, HATLAR STL #r#ERAS, I vector. set. queue %5, TEHEME, W typename
HRE—A STL &%, & XMMEELEE>FSZHEM 2R, FEA—SEH C+H 11 ZHT
PERI G IR SR TVABAIRE, FBGFHIR. THE LLE RN T

vector<int> name;

vector<donble> name;
' vector<char> name;
vector<node> name;//node &M ANIHR
IR typename J2& vector, HisE T HIXFEE X:
vector<vector<int>> name; //>>Z[AEMZTHE

AILMRAE GBS — AN E X, BIHA 4R DMHANEH. B2 vector 4l



B Z£id

B—FE, Bl Arrayname[]9 15— PN ICE AL A vector. HI2E7# 1] LU vector 4 HEFH A
YRR RACH) S R
SR G KT 2 X vector B 715

vector<typename> Arrayname[arraySize];

il an

vector<int> vi[100];

iX¥E Arrayname[0] ~ Arrayname[arraySize — 1]+ 48— /Ml 2 — vector 8%

5 vector<vector<int>> name N [A {12, XFPEIEM—4KE LR EA arraySize, 75—
AR “BRK” B EBRSXPREERED.

2. vector A28 W TLE IV d]

vector — A BRI R B T RR U R EGE I ERAR VTR . T2 X PR
] 775

(1) B THrv e

F ) M B R —FE, A —ANE XK vector<typename> vi f] vector XK, B
i vifindex]BI A (41 vi[0] vi[1]D. 244K, XE FHrZM 0 B visize()— 1, ViRXAEHE S
RITLE T ReiafT s .

(2) AR

IEAR, 2% (iterator) A] LAERMR ) — M RAUFRET M AR PE, ﬁ%)(ﬂs

vector<typename> 1terator sla

R it SRR vector<typename>::iterator 7 f{j 45 & (E?ﬁﬁ/\%iﬁ ERIBEK), Hf
typename Ht 42 & X vector I 3HE (1245, FHI& typename 24 int F1 double H1254:

vector<int>::iterator it;
vector<double>::iterator it;
KRR R T 54088 it, FF H AT LU i *it 51 ) vector B HITE .
filtn, AXFEE XH—A vector A 4%
. wector<int> vi;
for(int i = 1; i <= 5; i+4) { //EHAREEviPHURAL 23 45
vi.push_back(i); '/,/push__back(i)%Evi MRBRMITE 1, BKKAEIHL 2 3 4 5

-

}
Tu@L%UTﬁﬂﬁﬁWMﬁ@Mﬁf%wmﬁﬁwmm%
#include <stdio.h>
#include <vector>
using namespace std;
int main{(){

vector<int> vig

forfint. 1 = 1; 4 <= b; iF4} |

- wvi.push backd(i);

) ' ' :

//vi.begin () WEL vi BB TE ML, 70 ic fERIKADHEE

vector<int>::iterator it = vi.begin();




H6E C++ﬁ}'¢$§tri;$ (srp 3

Ferstdnt = 10y Sz ddy
printf("sd ", (it + i)): //FH vi[(i]
; ‘
return D;
}
45 R -
1203045
MIX B AT B H vili]*(vi.begin() + )R ZFHTH] .
RESR LTI 382 T begin() BB HIVEF A B vi B e &k, 04X BEEERS] end)EEEL.
1 beginOANFE 12, end)FHFARE vi R ICE Mk, MRIECEMIEKT— k. end()
TE ARSI RS, MEFFAEA TR REANBE R IR ERA T, EIX B begin()F end()
k.
BRUtZSb, EAASESEHL T Pof B NERAE: ++it M it (BEERIERED, TRE T 5H—
Fhik ] vector T (1’5 ¥::
#include <stdio.h>:
#include <vector>
using naRésﬁace~std;
int, main () |
vector<int> wvij;
for(int 4 =9 4 <= 55 G4l
Vi.push baglk(i):; x
) i
/Ivector MIMEIREATHF it < vi.end () B, EMAEHFLFRREA it = vi.end()
for(vector<int>::iterator it = wi.begin(); it l=vilend(); dttt) |
printUE (M3d MyEeiic) -
}
return, 0;
}
i & R
L2 ed -5
BE T ETRH, %A STL 284, RATE vector 1 string 1, A RFMEH vibegin() +
3 XA AR I _ B Bk,
3. vector 5 FH IR UL BT
(1) push_back()
Jmi4 F X, push_back(x)HtARTE vector JFHIYRII—TLE x, WEEIREA O(1).
IR .
#include <stdio.h>
#include <vector>
using namespace std;

int main() {




=Ty BRER

@ pdp_bacli()
HRMBESHEMER, pop backOF LAMER vector fIRITE, MEEZREN O(1).
Z?ﬁﬂﬁlﬂ::

.

(3) size() ,
size()Fl K 3K13 vector HILFEIMANEL I EIBIREER O(1). size()IRIEIHI & unsigned A,
Aot — ke i %d A R KRS, X—mxt T STL A alR —F1.




HeE CHARBMIRE (ST AME <

vi.push back(i); //¥1 2 3N vi KR

}

printf("sd\n", vi.size()):

return 0;
}
AR
3
(4) clear()
clearQOH>KIE 4 vector HHIFTH LE, MTEREAEEHR ON), HF N A vector FILRKIND

B F

#include <stdio.h>

#include <vector>

using namespace std;

int main () { !
vector<int>‘vi;‘ i
foriint § =10 &= 320 i) | !

vi.push back(i); //¥1 2 3 HKKIEA vi KE

}
vi;clear();
printf ("$d\n", vi.size());
return 0; &

}
g R
0
(5) insert()
insert(it, x)FH 3] vector [KER LA it AN —AICE x, WERIEZE ON).
LU
#include <stdio.h>
#include <vector>
using namespace std;
int main () {
vector<int> wi;
for ting A= i <= 5% i) i
vi.push backii); //HEB K1 2.3 45
}
vi.insert (vi.begin() + 2, -1); //#-1#A vi[2] KM E
for(int i '=:0; 4 < wi.size (pr ity

praintf(Medi Y, evd [0 Syl g s i3t dinh




e ko

return 0;
}
d 41 45
1.2 -1 3 &4 5
(6) erase()
erase()f BRI A MIBREEATTE . MR — MR EIR KA TR HEERELA ON).
@© MiExBEATE.
erase(it) B MM BRIE RS A it ALHIJCE .
AN LI
#include <stdio.h>
#include <vector>
using namespace std;
int main () {
vector<int> vi;
Ton(dne 1 = 5; 4 <= /Gg 1 ks) |
'vi.push back(i); //#AS5 67 89
} o
//MiER 8 (BK vi.begin () XMMMRE vi[0], FTUA 8 ARXNMvi.begin() + 4))
_vi.erase(vi.begin() + 3); : s
forlint 1 = B: 1 < wiisigelyy 1+ebl '
printfived " owi(il): /MBS 6 7 9
}
return 0;
}
i H R
56719
@ Mgr—MXENBFEITR.
erase(first, last) B[l fill & [first, last) A T L% -
NP J
#include <stdio.h> '
. #include <vector>
using namespace std;
int main () {
vector<int> vi;
for(dnt 4 = 5; 1 == 9 i)l
vi.push back(i); //#A5 6 7 8 9
} ' , ‘
vi.erase(v:ﬁ,.begin() + 1, vi.begin() '+ 4):' (/WM& vil1)s vil2], vil3]
for{int L OF 1 < wijsizel) s i9+){ '

printf("sd ", vilil); /G5 9




F6EF CHIOEERE (STL M8 - —

}
return 0;
}
LT e
iy il
BRI R R LA, W R EMBRIX A vector WA CE, EMMBEENIZE
vi.erase(vi.begin(), vi.end()), XIFWHTHE ¥, viendOFt 2R ICEHEER F— k. (44,
B ERITE A vector [ 7Ll A vi.clear().
4. vector ] W&
(1) fEFEE
@ vector A5 0] LME ML, 10 HAE 270 RN AT 2 K376 ] LAR 4 15 44 2
[] o
@ HLEGETERE LA MM BB ER 1T, WP HSgEF. BT
HEAR AN BORATE [, 4T 57 (E A B 5 — i A A 1 IO B0 S T AN S H A i =
¥, FTLASEH vector SR BT 7 Sk Y B, ARE—IRKPERIH . '
(2) HSERF#E
] vector SEERARBER AT LALE—2EXH R A RBB I LE A — MU T ER S, Hik
W.10.2.2 11,

%

@ B ] BEE X RS . 7
@ Codeup Contest ID: 100000596

6.2 set BT WHXIEHR

set MIFENES, B I ABBEIEFAATERGROAR. £5 P, AreHIlFR
BERHER GUENEN, M HA T RERIX LT R RKSHERBBAL int RTAGE HEIT S
R, EXMHFOL TR set KRB TEAFMAZ R ERANE. 4R, LR ET
DU I P T — A AT T AR TG 28 B0 PR AR o, (H set 32 4E T M EMME O, FFHn
A set Z Ja T LASEEL B3R, BRI BRG] set W CAZE MR L iUy D> R4 i .

R EAEH set, TFEEVAN set Sk3CAF, Bli#include <set>. FRILZ 4N, BFHFELLE LM T
[N _E—%]: “using namespace std;”, XFERE AT LAZEACRS A48 set T o

1. set 15E X

HE L — set:

set<typename> name;




Ty RrER

HE YB3 H S0 vector FEASR —HER), S0E BILSE RS STL #R XA E X . X
) typename HIRTT LUREMIEAREL, BIUW int. double. char. £ifiAE%%, B3 & STL #x
HEZE2S, I vector. set. queue %§.

BT vector IR FIM—FE, 1R typename & —/ STL A%, H4 g XNELHLE>>
ez m EaE, FE—H C+ 11 ZaTh R RS SR e A BALRE, SBU R
EiR. Tt R 1

_ set<int> name;
set<double> name;
set<chai> name;
set<node> name;//node R AEIIZE
set 241 (¥ & LA vector AH[A]: |
set<typename> Arrayname [arraySize];
il 4n
set<int> a[100]; / '
iX#E Arrayname[0] ~ Arrayname[arrayS1ze — 1] H‘J’m@ﬂ/‘%‘ﬂmﬁ P set »a-%%
2. set XA ITEKIVI
t H AEIE I kA8 (iterator) U 7] -
set<typename>::iterator it: i
typename A2 E X set I IS HIZEHL, Tﬁ% typename 7@ int %ﬂ char E‘JZIWIJ
set<1nt> titerator it;
set<char> tocerator ity
SEAEREE T AR it, #E_Iuﬁj:t*lt K] set BHIITCE .
B FF vector Fl string Z #M) STL A 83 #A L F«(it + DR AFR, FEb R gtk
TR ¥

~ #include <stdio.h>
 #include <set> '
‘usiﬁg namespace std;
_ int main () {
; set<int> st; _,.' 2 o
st.insert(3); //insert (x)¥ x¥A set '
st.insert(5); h
5t.ingert{2);,
‘ 4st.1n5ert(3),
 LIER, Tﬁﬁu e st end()ﬂ‘lgﬂ‘. : ‘
‘ for(set<lnt> titerator ;t = st. begin{),‘lt = st end(), 1t++) {
prlntf("*d“ nlt)," . '
|
‘ return 0;
o
M AR




F6E CrAREMIE ST M8

235

ATCARIR, set Wﬂﬁjﬁiﬁﬂﬁiﬁf#?: E.EZS’HE'%TEEJU?

3. set ¥ F B HCL Bl E A

(1) insert()

insert(x) ¥ x #EA set AT, AL HFMEE, WEEE OlogN), HH N
K set NEITCENE, mHIS N “set BERNILERI VI,

(2) find()
find(value)iR [B] set HFXf NAE A value HIIERRS, BHAIE N O(logN), N & set WHIIT
=G

#include <stdio.h> o
#include <set> \
using namespace std, ' ‘ o ¢
int main(){ : : . :
set<int> st;
for(int i = 1 8 <=3; 144) ¢
st insert(il);
Sl r
set<int>::iterator it = st.find(2); //fEset HEK 2, BEILEMHAR
printf ("Sd\n", (eit): '
//CA ERABFT L E#EE K print £ ("%d\n",*(st flnd(2) ) ;
return 0;
}
RS
&
(3) erase()
erase()VH PIFPHITE: MIBRBEAITTE. MBR—MXBEINBFAETE.
© MEREATTER.
MR BBA TR A AT
o sterase(it), it AFTTEMERTTEIIENS . FNEEIRENR O(1). FJLLLEE find()pR K
KA BT

#include <stdio.h>
#include <set>
using namespace std;
ant main()i
Bersdnte sty
cestdnsert (100): 2
st.insert (200) ;
st.insert(lOO):
st.insert (300);
st.erase(st.find(100));  //FIH find() B% kP 100, R/5H erase MkE




— 7 BEZxEid
st.erase(st.find(200));  //FIM find () BHIKE 200, KEH erase MEE
for (set<int>::iterator it = st. begln(): it != st.end(); it++){
prlntf("%d\n“, #it);
}
return 0;
} .
g R
300
e sterase(value), value AT %ﬁﬂiﬂl‘?ﬂ:?mfﬁ i B 2%k O(logN), N A4 set K
TR RO
#include <stdio. h>
#include <set> .
, usxng namespace std,
Lnt main () {
set<int> st;

| el lnsert(IOG),

 st.insert(200);

 st.erase(100); //ME set “F‘fE%J 100 H‘Jm:?
for(set<ints>: -1terator it = st. begln(), 1t/‘— st end(), it4+) {

prlntf("%d\n"; tlt), /I RE& ﬁﬁﬂi200
o -
return 0;
}
a4 R
200 ‘ / _
@ Mikx—A KRN KBTE IR,
st.erase(first, last)A] LA B — N X 8] 4 F B 038, SLA first O BT 5 ZEAH B X (Rl O RS 4635
88, T last U4 Br 7 BBk X 18] A0 K BB A AR AR A0 T — Atk BRI 4 M BR[first, last). (6]
H 2Rk O(last — first)e Z~BIUI T
#incitide @stdsormyr L i
#include <set> < 0
Qsing namesgace-std?-~ f“
int main(){
set<int> st;

4 st;insert(ZO);
st.insert(10);
st.insert (40);
2t insert(SO), _

set<int>:: 1terator it = st flnd(30),

st evasel(it, st.end()); //Ml‘%mﬁ 30 & set EE%ZTUWJU:E, Bl 30 1 40




 FOE CHHRERIREE (STL MR

for{it = st.begin(); it = st.end(): ireeyl
printE("sa ", wit): 7N 10 20
| |

return 0;
}
A5 R
10 20
(4) size()
size()FIKERTT set WILRMANEL, IRIERES O(1).
IR

#include <stdio.h>

#include <set>

using namespace std;

int main () {
set<int> st;
st.insert(2); //HA2 5 4
st.inserty5);
st.insert (4);
printf("$d\n", st.size()); //Hitiset NICENITH
return 0;

LT

3 -

(5) clear()

clear()HIRiHE % set T AEIGHE, HAHEHN ON), HA N K set WL EKDE.
NI

#include <stdio.h>

#include <set>

using namespace std;

int main () {
set<int> st;
st.insert(2);
stuinsert (5) ;
st.insert (4);
st.clear(); //IHZ set
sprintE(NsdNnl, iet csd sei() ..
return 0;

}

anth &5 R -

0




% it % 2

3. set % MR

set fe £ R WE R Bh £ IHTHFHET, FIHRES) 752 2 8 R AR 5 (F H 807804
G GL, AT LZARH set fif ok,

FEMH: set FRICHIEME—M, WARTELABEAME KL, UFHFZEMFH multset. 74k,
Ct++ 11 pr¥fEFIEHE N T unordered_set, LLEFIEE set AR 24 (Red Black Tree, —Ff
B — AR SEIL, TR kA EE R 2 EEAHF SR, WAL set BEHEL,
AR F L BT T, ARG,

25>
O Mo BEEIIR NN o
@ Codeup Contest ID: 100000597
Hitik:  http://codeup.cn/contest.php?cid=

100000597 .

6.3 string BY'E L1

£ CHEEH, — AP char s[RI TR, (HEMH FHARAENS B
BAEMEL, AL RERA R Mr=4—Le/iR. b T AEHAEE T LLTE J5 (8 Moo 44 5 AT
BAE, C++4E STL HMAT string 8%, X745 8% F A0TSR D REREAT T 303, (R
KEHE, HAZHE. N

IR EAT string, FHEVRMN string Sk, Ei#tinclude <string> (37 string.h Fl string
RA—FERILI) . BRI A, EFHEALE LS Pl E—*J: “using namespace std;”, X
FERL AT AZEARRS A ] string T . ISR string fI—28% B FH V.

1. string f15E X

& M string Eﬁﬁfﬂﬁ%iﬁﬁlﬁ%iﬁn HTFEAE string J5 IR_LA8 B 42 BT

string sttty

WAREYIME, FTLAEES strmg %&B’J’Egﬂfﬁm{ﬁ
string str = "abcd!y.
2. string PR ARV
(1) B FHrviE
— R, T L R S R IR 5 ) string:
#include <stdio.h>
#include <string>
ﬁsinq namespace std;
int main(){
string stf = "abed";

 for(int i = 0; i < str.length(); i++){




B 6E CHIEUERIRE (STL) M4

printE("sch, striily: /8 abcd
} i
return 0;
}
B H A5 R
abcd |
ap SR BN A AT, R BB cin AT cout:
#include <iostream> //cin Ml cout #E iostream kI, AR stdio.h
#include <string>
using namespace std;
il gy main(){
string étr;i
cin>>str;
eout<<str;
return 0;
} ‘ .
T AR MER B AT BN, FR i R AR R
A, HEHMBEAINER printf K string &2 HZRFR, B ¢ st string A FE
B F AT, R BIE
#include <stdio.h>
#include <string>
using namespace std; il
int main () { o
string str = "abcd";
printf("$s\n", str.c str()); //H string & str i c_str () ZBHFHRA
return 0;
} :
45 R .
abcd
(2) BT
—RAGEE (1) BRI & U 1al O EESK, {H 24 LEpR H b insert()5 erase() U E sk DLIEAR
wASH, FERTES>]—T string AR HE.
HT string AMEHA STL AAIMHETES L, Rkl DUEB T E X
string: titerator dt;
XEERAR S TIAARS it, FF H o] DU +it 5k 15 19 string B 5 —4i:
#include <stdio.h>
#include <string>
using namespace std;
int main () {

string sty = "aboed";




R, TREEAEABEIMIE NS, U strbegin) +

, string f vector
3 MEERAIT.
3. string F FH R B SE B AR AT
B3k, string RBHE RS, HEALREGFAHE M, BT RBILANE 1w 5.
(1) operator+=
IXJ2 string BIINE, FTLAKEPIA string HEEPHEE K.
%@Jﬁﬂ?:

i i '

(2) comparé operator E :

P string REAT U ERFE A=, = <. <=, >, >=WEX/), HERANZFRF.




BOE CHROERIRE (ST AMB <

}

Bt G5 R

okl

ok2

ok3

(3) length()/size()

length(JIR[A] string FICRE, BIFFURFAATE, WHRAIZZLEER O(1). size()5 length()ZEA

EIC

AT .

string str = "abexyz";

printf("%d %d\ﬁ", str.length(), str.siz%()):

a1 45 R < |

6 6

(4) insert()

string ] insert)RE B R EF G L, KBAHILANHEAMSE, RIEERELD ON).

@ insert(pos, string), 7 pos S EHENFFFEH string.

AT <

string str = "abexyz", str2 = "opa":

str.insert(3, str2); //fkstr[3]%#A opq, XH str2 ML B EH S " opg” 2 AT LLAY

cout<<str<<endl; :

B H 45 R

abcopgxyz 5

@ insert(it, it2, it3), it HRFHF B RIRIEBACE, 2 A it3 HEFEAH B0 EBERSE,

FIRFR & [it2, i3)RHAHRTE it AL L.

zN 7L

#include <iostream>

#include <string>

using namespace std;

int main () {
string str = "abcxyz", str2 = "opg"; //str REFHH, str2 REGHETHS
//FE str i3 540 (Bl c M x Z[A]) A str2 e
str.insert(str.begin() + 3, str2.begin(), str2.endl}));
cout<<str<<endl;
return 0

}

B a5 R

abcopgxyz

(5) erase()

erase()VH P AV MHER AT MIBR—ANX IR P9 BT TC R . B AR A O(N).

© MBREANTTE,




=y HREAR

strerase(i)FH THIFRSEATTE, it HFHEMERKITTRAERE.

i

i

P TER -
IR —ANX 8] N B Jo &R PR T v
e strerase(first, last), AP first 2o 75 B 69 X [A) FOAD R IEA02%, T last U4 T B2 MHIRR

F O ) B oK IR AR AR B T — ANk, B o MR [first, last).

i

© MBI K




H6HE CrHREMIRE (STL NME

il

(6) ceai'()
clear)F] A& string U8R, IHEEZE KA 0(1).
i‘ﬁﬂ s

gl W

(7) substr()
substr(pos, len)iZ[FI )\ pos SALIF4f KBEN len T 5, Bf[AE AN O(len).
RO

(8) string::npos

string::npos R— M, HASKEN-1, EHHTRE unsigned int 28, FEbstpr B
AT LA K & unsigned int ZERY B KAE . string::npos I EAYEA find BRERECH IR [E{E. 5
YIAE T A9 SEI R AT LA R string::npos -1 B 4294967295,




BZ£id

#include <string>
using namespace std;
int main () {

i1Elstring: irpos == =)

cout << %"=l ds true." <<-endil;
1
if (string::npos == 4294967295) ({
cout << Y"42084967205 ig alse true,” << endil;

}

return 0;
}
LT
=liig true,
4294967295 is aleo Ttrue.
(9) find()
str.find(str2), 4 str2 J& str B E, RFEIHAE str PR —RBINPME: WR st2 N

str {175, IPAIR[A] string::npos. _

str.find(str2, pos), M str ff] pos SALFFERULHCE str2, R[EHES _EAHF .
IR B 24 O(nm), H:A n Fl m 4354 str Fl str2 HHSSE .
TR
#include <iostream>
#include <string>
using namespace std;

¥
l

int main () {

string str = "Thank you for your smile.";

;String Str2 = “youll; )
string str3d = "mel;

if(str.find(str?) 1= string:inpos) |

cout << str.find(str2) <<§endl;
} 4 7 | ?
if(str,findstrd, 1) !=‘string::npcs) {
cout << str.find(strQ, 7) << endl:
) ‘ ‘ e
if(str.find(strB)‘!?‘string::npos) {
couL <= étr.find(strB) {< endl ;
} else { :
_ cout <« B kpnow there 1is na position for mei! << endly
}

return 02/




FE6EF C+HinfERIRE (STL) N4

LTRSS 3

6

14

I know there is no position for me.

(10) replace()

str.replace(pos, len, str2)4% str A pos G2 TF4f KN len 7 H%# H str2.
str.replace(itl, it2, str2)3t str [RIEEARAR[it1, 1t2)70 B A1 5B =48 str2.
B8 52 2% BE A O(str.length()).

zN LI

#include <iostream>

#include <string>

using namespace std;

int main(){

string str = "Maybe you will turn around.";
string str2 = "will not";
string str3 = "surely";

cout << étr.feplace(lo, 4, str2) << éndl;
cout << str.replace(str.begin(), str.begin() + 5, str3) << endl;
return 0;

}

farth 45 R«

Maybe you will not turn around.

surely you will not turn around.

[PAT A1060] Are They Equal

3 B ik

If a machine can save only 3 significant digits, the float numbers 12 300 and 12 358.9 are
considered equal since they are both saved as 0.123%10° with simple chopping. Now given the
number of significant digits on a machine and two float numbers, you are supposed to tell if they are
treated equal in that machine.
AKX

Each input file contains one test case which gives three numbers N, A and B, where N (<100)
is the number of significant digits, and A and B are the two float numbers to be compared. Each
float number is non-negative, no greater than 10'%, and that its total digit number is less than 100.

i 5

For each test case, print in a line "YES" if the two numbers are treated equal, and then the
number in the standard form "0.d; --- dy*107°k" (d;>0 unless the number is 0); or "NO" if they are
not treated equal, and then the two numbers in their standard form. All the terms must be separated
by a space, with no extra space at the end of a line.

Note: Simple chopping is assumed without rounding.




CJE BRI Ay 3 S f)
AR 1

3 12300 12358.9

W HPER 1

YES 0.123%1075
MAEER] 2

3120128

AR 2

NO 0.120%10°3 0.128+10°3

B

SHEANEG H: BETTS BURE N A NIRRT B G R EAHE . WRAHS, W%
H YES, H4HZHEmREER; WRAME, WiH NO, Fo0adh Bl BukEdes 1.
FEI R

FEH 1

12300 5 12358.9 HI{R B = AL/ NEUEORL 2 BUER H 0123 x 10°, i YES.

4 2

120 55 128 FRILR B = R0 N SIRL A THB0E 50 31 0.120 x 10° 5 0.128 x 10°, #itH NO.

F8 %

BH BWE R BRI B E R SRR, R AN EITREHE. kA
EREE—E R TR 0aaa,--x10°, F A FERREIREH BOER AR AT a8,
Hia¥e, HITTHEANMBERFTEEER T REHE,

WEHEEHEAL, TOBREBERARE KN 0 RoBRitie, B _

@ 0.a,a,a,-

@ byb,-+b,.ajayay

PAER S BIX ARG L AR 7 S5Fa Bl R4 (LRI EA B 80y 3 #47).
XOXKB, HFEMMAFIETRERES T 0, HHAEEIEMNNAFE M EZS
RLITERM 3 47 (Bl ayay, a,,, » HHa, &/EAEE—NESRMD, MmN &M UL 5%
FALZIE 0 IABUIAR B (Bl4n 0.001 FIFRECH-2). EESIERE, BRI SLELZ i
BT, BIATe4 e MBIMER 0, REEDMEAEFHI—D0, #like 1, HH AR
Ja—hr (FAETREREDNEAESN 0 M) 82 HBLIEZAL A 1k,

RIEKEQINED, Kb AANE. RER, LK, FFHK 3 AL, M
TR /N AT B Y S me ELARSEIRA, AT DA438 % e MIMIMEN 0, SR MATHER
Mt REARAERE—N (FhETRERAE /M SR BBNEUS, wiike b 1.

W4, X a5 MEEE T O E@OWE? FL b, BHEBRE T A tick: g aT
REHILAT S 0, RIZEQOHE@MEHE 2 ArieSF T4 0 (il 000.01 B2 00123.45). AT
XX FPIELL, TEEMABREHE PR LZRITERNS 0, XHERTUEERNSE
JE W R R I — AR 2N UK R R TOHZED.

T 7 AL BB RO T HO R, R 2R 5 P A AR 43 B AR B HE oK
RS @ T AR, ik P RO, BirSE. MUK, BN ERARI 0 28




%eﬁywﬁﬁﬁmﬁ(ﬁgﬂg

MigR, RREE—NAEFL RIS (Blaa,, 8., ); FEACEOR, ¥irSE., MM
Mikx, REEM b, FFERIIESS (Bl bb,---bajasay - Do XLEHHFRERVERT AAE B HIIRENFEEL e
LR R B IR (fEH string 1) erase BRE) . 2 J5 {8 T RAXS 36 4 (308 20 B HL A 20 A 260 A 3
SRERH RS, KEABE AL B S TR 0.

i fa BRI S 80e m#EAAHSE, BaT Age it YES 8 NO.
EER

25 JLAH AT Re H A 1 R .

4 0000 0000.00  //YES 0.0000%1040

4 00123.5678 10001235  //NO 0.1235+1073 0.1235+16%4

3 0.0520 0.0521 - //NO'0.520%107-1 0.521#10%-1 '

4 00000.000000123 0.0000001230  //YES é.lzaowloA—e

4 00100.00000012 100.00000013  //YES 0.1000%10*3

5 0010.013 10.012 //NO 0.10013%10%2 0.10012%1042

4 123.5678 123.5 //YES 0.1235%1073

3 123.5678 123  //YES 0.123+10"3

4 123.0678 123 = //YES 0.1230%10"3

30.000 0 ~//YES 0.000%10%0 :

12 123456789012345 123456789012300  //YES 0.123456789012%10%15

12 123456789012345 123456789010000

//NO 0.123456789012410715 0.123456789010%10~15

ZE 5

#include <iostream>

#include <string>

using namespace std;

int s / /BB
string deal (string s, int& e) {

int k. = O //s BThx v

while(s.length() > 0 && s[0] == '0") {
s.erase(s.begin()); /1EH s BT 8%

}

RE (SO =m0 /I EEIRFERMUL, HH s BT 1 B/
s.erase(s.begin()); /1 ERANEA
while(s.length() > 0 && s[0] == '0') {

s.erase (s.begin()); /1 ERNE SRR E S
e-=; /1 EREA O, Bfe W 1
}
} elsef /I ERASREARANBUR, MRS AN SRR

while (k < s.length() && s[k]l !'= ".') { /[/38 DMK
Repedn




BZ2id

et+; [/ REARE DB R e+
}
if(k < s.length()) { //while &% J& k < s.length(), BEBHRER| T BN
s.erase(s.begin() + k); //3/NEUSMIER

}
if(s.length() == 0) {

e = 0; /IR ERRRT S EIG s WKEZR 0, YHXAHE 0
}

int num = 0;

k = 03

string res;

while (num < n) { /1 REREERAS] n
if(k < s.length()) res += s[k++]; //REXREHF, BE res £
else res += '0'; / /M res RKREEM 0

num++; / /R 1
}
return res;
} g
int main() {
strang sl 82, s3, s4;
cin >> 0 S>> 8l 5> gl
int el = 0, e2 = 0; //lel,e2 J sl s2 MTR%
s3 = deal(sl, el); '
54 = deal(s2, e2);
Af(s3 == s4 && el == e2) { //EAHIFBIHBHRN vES
COut<<"YES 0."<<s3<<"*10”"<<el<<endl;
} else {
cout<<"NO 0."<<s3<<"*10""<<el<<" 0."<<s4<<"*10""<<e2<<endl;
: 2 :
return 0;
}

%>
© BLE ) BAEIIT RN o
@ Codeup Contest ID: 100000598

Mk http:/codeup.cn/contest.php?cid=100000598 .
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i cHﬁk’E#iﬁl_E (‘STLﬁ) f‘rrzﬁ

6.4 map K& B BLiER

map BN, tORE A0 STL A48 . ARPTAN, 7@ XEZIn (4 int array[100]),
HIREXT —AM int BIZ] int BIK S, Eoin array[0] = 25. array[4] = 36 3 2r Al 2% 0 e
SFE| 25, % 4 BRI F] 36, —A double BIETA WK int B WG E] double &Y, 1 db[0]=3.14,
db[1]=0.01, 1HZ, LR AKE, ELEEK int BLMS BILABRARY, XF-RILH — /N3
Uig: 247 B LAMAR SRR N SCR OR MR N, S EBEAAKTTE. i —ARFHR, L
Pt TR Z AT AN N TUAS, W SR EABAKE R “FR B> KRR R R,
AR KA. X, AT LU %] map, K4 map AT LUEBEMEARR (G STL
B B BMEMERRKE (B STL A8), HHin] LAd L string B35 int BB .

R PORE —MER: X IRTEAIS & N — S TR SO 2 . H&RIE
HWH B, ATAFF— bool &Y hashTable[max_size], ifid ¥ hashTable[x]} true £/ false
Kt E x REEFPHI . HRXSRER A8, R XEHEIRK FanEIJLTAD,
MARANBARSTTAT o TIiX 0 map BEAT LAYR EH, A AT DA X Ee 07 1l — L8 74
H, SR/FHET string 2 int FIBRST (B2 BB int & int LS ).

R EAEH map, 75EARM map k344, Bl#include <map>. BRItz 4b, EFFEA KL
£ FEn E—%J: “using namespace std;”, XA EAEACAS (A map T . FIHIZKAE map
i) — 2% .

1. map HIEX

A 5E X —~> map:

map<typenamel, typename2> mp;

map FIHAW STL Z7EE X LA SA—F, A map T 202 B ATES (B key) #
WU AR (fH value), FTULFHFEESHIERARE, HPpE —MREMER, F-1 R
KR, R int RIS F] int B!, gAY T2 A int BU%4.

TGN R 7 H B s A (e s, A ZRAE A string I ASBEF char $(4-

map<string, int> mp;

XRFEA char BAFARAH, EARBAEABMEN. R TR B, S
string .

AU 2], map AIBEAMEHL AT LUZ STL 8%, Bl el LUK —/ set 83U 2 —ANF
FFHf

map<set<int>, string> mp;

2. map FHEATERKVIE

map —RRA PR )73 i AR ) BOEE AR T . R 4 e X B A )
F

(1) B FhRi i

A 1) A A & —FER, Bt —AN € LA map<char, int> mp [¥] map F, #tATLL
BHEAFA mp['c 77 AR5 ) e VAR T2, g mgtnl, il LERAH mp['c] =
20 XA A B R . (RREVEREMZ, map FRBEME—R, hwi2dl, N
AR F i 30:




#include <stdio.h>
#include <map>
. uéing namespace std;
int main{) {
map<char, int> mp;
mpite']l = 20;
mp['c'] = 30; //20%E%&
printf("sd\n", mpl'c'1); //Hith 30
return 0; :
- .
(2) BRI
map JEER 2 A HAD STL A 2884088 e X 77 2 AH F -
map<typenamel, typename2>::iterator it; ‘ .
typenamel Fil typename2 A2 i X map RHHE IR, XFEHAGE] TIEAE it
map JEAR38 1 A 75 SR A STL A28 IS ARAEA R, B4 map K4 — X BREEH A
typename, XHE T WIREEE —A it SREE U5 SEFIE. L L, map ATEMER it->first
Fvim e, A it->second R iE{E .
K& T XA 7R -
#include <stdio.h>
#i;clude <map> ‘
uéing namespace std;
int main () {

map<char, int> mp;

mp['m'] = 20; %
mel'c'] = 30;
mpl'a'] = 40; ‘ ‘ ) N Cai e
for(mapﬁcpar, inﬁ>::iterato:‘it = mp.béginlf;ﬂit‘!=fm§.énd()f iﬁ;+){
printt(M%c ¥d\n", it > firstl it -> second); : o
_return 0; i
} B | : w . ' / ,
7B LA 7o, it -> first & S ETBSS ROBE, it -> second & X FTBRATHIME. F2FFHI%H
Ul
a 40
m 20
r 30

BRI T —MREA R BRILS: map &AM/ DBIKKIMFF B3hHERF, Blika<
m < r FIFHEFX =X o IXJ2 T map A EGR(E 20 RAR SR (set 2D, fEESIHR
SR 2 B3 SEBMND IR IHRF DI 8E .

3. map % F 2R BEGIAE T




CHOE CHREIE GTL AR <

(1) find()
find(key)iR[F15 4 key FRIBRET TSRS, I A 2R O(logN), N & map it (K144
ZN LI
#include <stdio.h>
#include <map>
using namespace stds
int main() {
map<char, 'int> mp;
mpt'a’] =.1;
mp['b'] = 2;
3 1

map<char, int>::iterator it = mp.find('b');

I

mp['c']

printf("%c %d\n", it => first, it -> second);
return 03

}

Bt 45 R

2 14 . |

(2) erase()

erase()H PIAPHVE: MIBREAANITTE. MBR—AXEARFTELE.

© MBRBAATTE.

MR SN TT A PR T

o mp.erase(it), it AT EMBRIITRMIERE. HHEREL O1).

ZN 7L

#include <stdio.h>

#include <map>

using namespace std;

int main () {

map<char, int> mp;

mpl['a'] = 1;
mp['b'] = 2;
mphetjii="u3:

map<char, int>::iterator it = mp.find('b"');

mp.erase (it); //MEEDb 2

for (map<char, int>::iterator it = mp.begini(): dt != mp.end(); it++)d

printe("¥d SdNnM e e Vel e st | Bh > isaconid);

-}

return, 0;
}
Fth AR

al




<

B * £

o mp.erase(key), key AAKMIER IS A5, BT R AN O(ogN), N map NIGH

e &

ABIGNE :

#include <stdio.h>

#include <map>

using namespace std;

int main () {

}

map<char, int> mp;
mp{tali] =17

mp['b'] 23

mpltchll = 33
mp.erase('b'); //MBREEN b BB, Blb 2
for (map<char, int>::iterator it = mp.begin(); it != mp.end(); it++){

printf (Re d\n", 0E —> first, it > isecond);

=

return 0;

B NAET:

&l
e s

@ ME—XEARKAETE.
mp.erase(first, last), FHH first A 75 ZE MR 1 X (8] AR 4R 1L ARES, 1M lait W) g 5 B
X [6] fI A R AR AR AR 0 T — A sk, th BY 4 B 2 PRI A T 1) X IR [first, last). BFIR]SE 2% BE 4 O(last

== ﬁl’St) o

2 LU

#include <stdio.h>

#include <map>

using namespace std; %

int main() {

map<char, int> mp;

Ies
2;

mp(['a']
mp['b']

Il

mpl'e'] = 3;

map<char, int>::iterator it = mp.find('b'); //% it REEHN b B

mp.erase(it, mp.end()); //MIER it Z/EHBTHEBS, Mlb 2Mlc 3

forimap<char, dnt>ifdterator it = mp.begin(); it = mp.end(y; dt++){
prinef(Yec wd\nit, s 4 o>l Flestyi B> isecond) ¢

}

return 0;



ZeE CrRIEIE (ST M

}
AR
il
(3) size()
size()F K315 map FERGT X, I EIEAEN O(1).
N L IR
#include <stdio.h>
#include <map>
using namespace std;
int main() {
map<char, int> mp;
mpl'a']l = ld#
mp['b'] = 20
mp[le'] 305 .
printf ("$d\n", mp.size()); //3 XBs
return 0; v
) L
A5 R
B
(4) clear()
clear()FI3KkiE % map FIFTH GE, RN ON), HH N4 map T E RN
N

#include <stdio.h> Ll

i

#include <map>
using namespace std;
int main () {
map<char, int> mp;
ppi'a’] = 1
mpl'B!l = 2}
mp.clear(); //#E% map
printE{"sd\n", mp.size (V)
return 0;
) ,
i H & R
0
4. map HE W&
@ FERSLFH REHHE) SHEZ BB H, 8 map AT L.
@ 7R H Rk H AR R A AL H , 7T LME map 24 bool LA .«
@ P4 H A FR B AU A T RESIB R
FEAH: map [OBURE RME—, TR MREFENNMEZME, BAREMH multimap.




L EERE

bh, C++ 11 bRYEFEIGIN T unordered map, LAESFI4RE map P ERA AL ARSI, (E3LAT LA
FH Sk b2 H B T A 4% key FEFFROTESK, L map ZR1G S, BIGRIELETTLLBT T#%,
A ZAE UL .

%
@ FoE > BERIR NPT
@ Codeup Contest ID: 100000599
Hidik: http://codeup.cn/contest. php‘?c1d—100000599

6.5 queue HYE TLRXI1FHE

queue BIEABAFI, 7F STL FEZNRLI T —MEMEHPASR, BRASSI 727,
1. queue K€ X
g@)ﬂ queue, N SEVRINK CfF#include <queue>, FHESKICH T EIIN_E “using namespace
» SRIERRATMEH T o
ﬁﬁiﬂ‘]g&'ﬂlﬁﬁﬂ STL Z&#34H[F, typename 7 —Tum‘fia%ﬁﬁﬁ%ﬂjﬁ%
queue< typename > name; : /
2. queue AN TTRAIVIHA
i1 F BA Bl (queue) A< 5 At & — P Sk t B PR B P B9 254, IRk #E STL b RAgiE
frontQR V5 H A ETE R, SEET back(QXR Vi HIBARITE -
BT :
#include {_stdia e
#include <queue> o

- ,u31ng namespace std,

W

int maln(){ | . '
‘ qUeue<;nt> 4 o  ,-_ H‘v - _¥5 » : :';f$%f{'
for(int w154 <‘w§' i++) ( e e
_ q.’push(i,) ‘ //pushu.)mm%l}a;)\wu @ﬁ:ﬁ'?ﬁzkﬁm 2345
prlntf("%d %d\n ;g front(). q. back()), //ﬁmﬂzﬁ%%l 5 N
return g , , ‘ o
}

1125 R

1.5

3. queue ¥ Eﬁliﬁlﬁﬁ
(1) push()




BOE CHIRELMRE (STL ME <

push(x)#F x FEAT BN, BFRIZ BN O(1), LB “queue AAFH TTRIVIH 7

(2) front()s back()

front()f1 back()FT LASF5IFRBEN E TR MR TR, WHEZEN O(1), SEHIN “queue
HAENITTEBIVIE 7.

(3) pop(

pop() 2 A TCE BN, WFRIEZRAEN O(1).

AT

#include <stdio.h>

#include <queue>

using,namespa¢¢ s;@a_ 

int main () {

e

queﬁe<inﬁ5.q} _
for(int i = 1 4.<= 5: f4s)f
. g.push(i); //MRABAL1 2 34 5
for(int i‘=”1;‘i‘<= 3 a8 L ‘ -
qipopd); //HETEESW (BIKKHAL 2 3)
printf ("$d\n", q.front());
return 0; T
} /
B H a5 R
4
(4) empty()
emptyORY I queue &7 A%, RME true W%, IR[HE false MAEZE . BHEEZREA O1).
AR

~ #include <stdio.h> i)

#include <queue>
using nameépace std;
int main () {
queue<int> qg; o
if(q.empty () == true){ //—FHBAFINEHETR, FIUARE
| printf ("Empty\n'); |
rlelse | ‘
printf ("Not Empty\n");
ek '
q.pu;h(l); s
if (g.empty() == true) { JIZFENBN “17 J5, BAFIIEZE
printf ("Empty\n"): ' .

lelse(




o BEEE

‘printf ("Not Empty\n");

} '
. return Uy
}
ot 45
Empty
Not Empty
(5) size()
size()iR [M] queue WL E KM, BHAIR AR O(1).
ZN LIS

 #include <stdio.h>
'“ '#1nclude <queue>

“,using namespace std

int main() {

queue<int> q N

- fori{int 4 =‘1 i <= 5, d44  "‘”'_ ,
q@%m,WMm%whmmw

% return 0p

o

(priority queue),

iﬁlﬂjéﬁ%:

4. queue % WH#&

Prl“tf(“%d\n" . a Slze()). //Mﬂﬂ?%5*&*5“:‘""‘“ |

ANBAF, T queue fEAE,

LT ESLI T AR RE, "TUAAH B S Fahse—
LB R T B«
A — RIER R, £ frontQOF popQR AT, WU emptyQHINTIATI R X2,
75 W] g B A BA 223 1 I R .
FEAf: STL HIFERFIEEFFEBRIRANFIAG KL, 4512 X B\ 51 (deque) FI4R 45 A 71

HETH, WAARFEZENHA.
%3

@ ALE I BERNT NN .
@ Codeup Contest ID: 100000600
Husik: http://codeup.cn/contest. php‘701d—100000600

252 R S T N AR (KT BA B, 5 % 2 A ST SR A 24 T A 3 5
ALERETIEKRAES. Kb AT 6.6 AT, TIXURBAFI N B4 S L
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6.6 priority_queue BYE I % 1ERR

priority_queue XFRAMSEENSY, HIEERHAMERAATIZIN . EIHLAIH, AETE
—E R LB\ FI P RAEZ BB KA —A . FlnEB\IIH W T oo, Hie X 7 IHEy:
B (R 3)
MY (EHD
R REL D :
2 BRI A BT (4) —#kF (3) —3ER (1),
28R, A LLEEAR AT AL R S BA B BT AN (push)Je &, TR 5% PA SR 22 O B0 48 &5 M HE
(heap) = BB LY, HHREHRAMNETRARMRELB KK .
KTIX BN E HKr. Bl a7, dn] Loz B sk %
K (EFEERET, 12 120 0FE, 5. 6 PMEREET).
1. priority_queue [f]5E X
AT AT, WG S N3k S0 #include <queue>, FF7E Sk 304 F i b b “using
namespace std;”, RJEHATEMEM T .
HoEg R EVEFI A STL A834H M, typename A LURAT R A K KA sl A 28«
priority gqueue< typename > name;
2. priority_queue 25N TTE IV
FBAFIA—FERRE, PLSEBAIIRA front)BR %S backOR%L, TR ARET topQR KT
ERAE LR (AT LARRAMETOCER), Mt IkgEmrtE,
AR
#include <stdio.h>
#include <queue>
using namespace std;
int main () {
priority queue<int> g;
q.push (3) ;
g.push (4) ;
g.push(1);
printf ("$d\n", g.top());
return 0;
5
AR
4
3. priority_queue % FH B BUL T
(1) push()
push(x)¥§@ x ABA, WA Z4EEA O(logN), HH N A4FRLEMNTIF KT EN . =
i W, “priority_queue 7¥ 3% N 7 & K15 1 7,
(2) top()




s BEER

top( A LASRAFINE 6 R (RIETIITER), WEEZREA O(1), LW “priority_queue &

A IJCE IV 7,

(3) pop()
popO 2 BAE JCE (HIETLE) PN, WEEZAEN O(logN), i N A 4aiLstiisl

PHRITTEN .

AR
#include <stdio.h>
#include <queue>

using namespace std;

int main(){

priority queue<int> q}-
g.push(3);

q. puSh(4)'
a. push(l),
printf(tsd\n”, q top())r
-~ q-pop() ;.
printf"sd\n®, a.vep () )
. return U; o
} .
& R
4 ;
3
(4) empty()

empty ORI AR SEAFIR T A%, &I true W%, B[ false MAEZS . WTAIEALEEHR O(1).
BN

#include <stdio.h>

#include <queue>.

using namespace‘ﬁtd:

int main() | §

prlorlty queue<int> q; }

if (q.empty() == true) { //”%ﬂbﬂﬁﬁﬁhﬂw&ﬁm?, ﬁfu;%é'
prlntf("Empty\n")

} eloe {
printf ("Not Empty\n"):

1 ' '

a.pushi(l); -

if(q.empty () == true) { //ZEMA “1”7 J5, tRSCBAFIESS
printf ("Empty\n") ; ' '

} else {’y

printf ("Not Empty\n");
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}
retutm O
}
a5 R
Empty
Not Empty
(5) size()
size(IR [EILSEBAFI N U R4, ISTRIR 2R O(1).
NBIInF
#include <stdio.h>
#include <queﬁe>
using namespace std}
int main(){
Rriority queune<int>'g;
q.pushi(3);
g.push (4) ;
q.push (1l ; ,
printf("$d\n", q.size()); //HREMNIIFE=ATE
returp 0f
} )
it 45 R
3 .
4. priority_queue FTEMAELNERE
e SCHE S BA S A T ZR B e 38 FHAFALSE BA B DGR, R TEI43 Bl A R B A B4 26
B (4 int. double. char) 5Z5HIARAL MR SRk B Tk
(1) EXBEERBAMAERTE
PEALSR R FEARBARAR AW int 2, double &Y, char Y55 AT DL E B4 F O BCR KA, 5%
BT EATRIPLSE 2 e B — RO B R OU e g,  TRIEBA & JT st R AR 56 BAF P e R B
RIARAS (R char A&, NRFHPERHD . XFEABIERERY, THRBEHELNSH
ESATFM (L int BUMBY, FER&REPI>ZEA —A2H):
priority queue<int> g;
priority queune<int, vector<int>, less<int>> q
UKL, BoMEXTAMRESHEZHTHRANSE: — M vector<int>, H—MNE&
less<int>. FH' vector<int> (HHELESE — NS HE K& KA EREZ B s 45 7 HE(heap) 1 25
25, WA B —A 230 double BYEL char &Y, M| 4k R 75 BHHS vector<double>EX, vector<char>;
M =S less<int>N X — NS EHILLER, less<in>RRAEF AR LML, T
greater<int>F R HF /MR SE LK .
P, anRABAEDLSERAS R IR TR TBHERN T, KTk T an T & X
priority queue<int, vector<int>, greater<int>>qg;




7 REZEEIL

#include <stdio.h>
#include <queue>
using namespace std;
int main () {
priority queue<int, vector<int>, greater<int>> qg;
q.push (3)
q.push (4);
g.push (1) ;
printf ("sdin", a.tepl)) ¢
return 0;
}
W R
il
HL b, BIERIEALIERA, W] AT RS e R BT, RAR
AR=ZAZHNBEAK T . THRESHERLEIRETIE.
(2) KRR EE
AT EIT L2 T — KRBT, AT KR B FRANN A% AL — DN ARk, W T AT

Sl

struct fruig |
! string name;
int price;
G : L -
AR BEAK RO AR S =, MTEEEE (overload) M5 “<”. EHEIR
S EHRBEAHTENE X, WA, TUKENFSHhE FuleERsLTS
HIZHRE ). B2 AL T BEANE T M B AR AT .
st;uct fruit |

string name;

int price;

friend bool operator < (fruit f1, fruit £2) |

return fl.price < f2.pricé; :
}
}i

ATLLES], froit AP T —NRE, K “friend” KHAIG, HAME UAEES
WHETEH, SE ATl BT B IR . S5 “bool operator < (fruit f1, fruit £2)” X} fruit 28
RIFIRIERT “<” AT T ER (ERATESHEFH R, BAINEZELRERFTEESRNDT
5, B f1> 02 4 THI 2 <f1, T =2 WEHTHN < 02) && (2 <f1)), BN
H#BA “return fl.price < f2.price”, FMEEF/NTZTER/NTFSHKERH. HEBATCLEEE X
fruit R7 KL SE RS, ﬁwﬁﬂ?}nmum%mmm%ixﬁt%ﬂﬁ ﬁHTF)TT

priority queve<fruit> g

FEE, WRABZEAMHARKIK R A F, BARTFEE return DT 5BCHKRTF




H6E g++¢,3;ggm§ (;TL) na

SHIE, 4R

struct: frait:

string name;

int price;

friend bool operator < (fruit £1, fruit £2) ({

Yi

return fl.price > f2.price;

ZN B

#include <iostream>

#include <string>

#include <queue>

using namespace std;

struct, fruit

string name; !

int price;

friend bool 6perator < (fruit f1, fruit £2) {

}

return fl.price > f2.price;

LFL e, 3

int main() {

priority queue<fruit> 4;

Eol

f1
f2

£3

name = "EF?";J

.price = 3;
‘namei= v3lEn .
£

.name = "IEHn,
£33

price = 4;

price = 1;

g.push(£f1l) ;

g.push (£2) ;

aepush(£3)

cout <<igitop () Jname << M i< g Eop ()iiprice (<9 endl;

return 0;

}

g5 R

¥R 1

HEASRI, AN TS HERSHF R sort K cmp BRECH LA, ENMTKSE
HEHATR, RN EHH R return T true BRE false. F5L b, IXPIE IIVEF#f SE R RAUR,
AAEMRE EEBTFR “MR” . EHFHR, WEL “return fl.price > f2.price”, AAN
RN NEENRHET, (ERAER LS R HEEM RSN E . JRRET, S5




Wﬁﬁw“-;;‘ﬁgigglﬁi‘

25 BROA IR B2 e 2w e BA i, BRLAE/ N 5 EHON KT 5 sh R R4
B[ T —F » G R BH TOVEBAR, ARG seicf, PRIERAF KX AN B %5 sort ) emp
BRI R AR R

A2, AEAINER sort T 1) cmp RBORHEEELASNENE? BRER LK. HF
B friend 48, DT SEE—XMES, RFEERM BB EAESWEINE, R
H struct BEGEK, WFFR GEREFERAHD:

struct cmp {

bool operater ) Frudt fl . Frude E04

return fl.price > f2.price;

}i
FERXFIELL T, T B Z ATUHR A28 — b e 7 Kk & AR 6 BB -
priority queue<fruit, vector<fruit>, cmp> q;
ATLAEE], pAb 2R greater<>#I Ml T cmp. -l T
#include <iostream>
_#include <string>
#include'<queue>
using namespacé std;
‘struct fruit {’
; string name;
int prite:
4Ey, 2 £,
‘ struct‘cmp { ;
bool operator G tEeudf £, fruit 2] q
_ return fl.price > f2.pricé;
‘}
1
int main(f{ , :
priorityequeue<fruit, vecto;%fruit>,'cmp> o7
fl.name = "BkF";
fl.price = 3¢ _
£2.name = "FlFn;
f2.price = 4;
f3.name = MIESRY.
f3.price = 1;
g-push(fl);
g.push(£2);
g.pushi(£3) ;
cout << q.fop().name'<< T 0 e giton (] cprice < endl;

return 0;
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}
BEH N AR AR, BIMEREAFIRRRRE Hh STL A2 (FI set), thrl LUENER

AT R e XRSEL -

‘Jadath, WREHANKEGEEOI R (Bl T 75 8 el 54D, BUUEATIA
RREHE, W ILERMSHPTFEML “const” i “&”, W1FFR:

friend bool operator < (const fruit &fl, const fruit &f£f2) {

return fl.price > f2.price;

} :

bool operator () (const fruit &fl, const fruit &f2) {
return fl.price > f2.price; ‘

} : .

5. priority_queue [ % W A&

priority_queue AJ DAf#wR— L G00r ) JR (1121 9.8 45D, 7] LAXY Dijkstra E i T4k (FH

A5 BAB A TR HE D o

A AT EER, A topQREET, B emptyQHINILENIIREAZ, HWHE
BRI oA BA A5 H B iR
%>

O Bl ) B IR AN

@ Codeup Contest ID: 100000601

Hitik: http://codeup.cn/contest.php?cid=100000601 .

6.7 stack BYE R E1E AR

stack B NER, & STL LB — MR AR, RABEN 7.1 45,

1. stack fI%E X
FAf ] stack, RSNk - #include <stack>, FFAELSCMF RN L “using namespace

std;”, ARJEHATEAMER T .
Hoe XM B kAL STL A2 4H[F, typename AT DAMTRHE A K HE A i 2 2% :
stack< typename > name;

2. stack ZEATTEKVH

HI Tk (stack) Bt —Ffa koG IR 454, 75 STL ) stack - RAE@E L top(k
VA RRTTE -

N LI

#include <stdio.h>

#include <stack>




Rxxid

using namespace std;
ink main () {
stack<int> st;
forine g = le a4 <= B: d44) |
st.push(i); //push(i)HLLE i AR, HUbAKKARK1 2 3 4 5
}
printf("%d\n", st.top()):; //top()HARTITLR

return 0;
}
W AR
5
3. stack % A BB BUL BT
(1) push()
push(x)¥f x Afk, WA ABR O(1), LBl “stack 225N GV 7.
(2) top()
topOZRTFFR UL E, IR LN O(1), LWL “stack BHAFN TR UIA 7,
(3) pop()
popOH LI AR TT T 2, IR E2%EEh O(1).
2N

#include <stdio.h>
#include <stack>
Qsing namespace std;
int main () {
stack<inte st; ]
Fordint i = 13 1 <= Bf 445 ‘
st.push(i); [/ 1 2 3 4 5HKEAE
} !
fordint 4 = L» 1 <= 32 by |
stpwﬁ;'ﬁﬁﬁim%ﬁmﬁ%&ﬁyW%543ﬁ&mﬁ
} ! :
printf("%d\n", st.top());:
return 0; '
}
) 45 2R -
2
(4) empty()
empty()FJ LA stack PG ZS, &I true H%S, RIF| false AAEZS, WA AR
O(l)e 7=t T
#include <stdio.h>

#include <stack>
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using namespace std;
int main() {
stack<int> st;
if (st.empty() == true){ //—HHENEHETE, HET
printf ("Empty\n") ;
Jelse{
printf ("Not Empty\n");
}
st.push (1) ;
if (st.empty() == true){ //Ak “1”J5, RAF=Z
printf ("Empty\n"); - }
}jelse{ i
printf ("Not Empty\n");
1
return 0;
}
I P
Empty
Not Empty
(5) size()
size()iR [F] stack W JGE I8, IR ZRE A O(1).
ZN UL
#include <stdio.h>
#include <stack>
using namespace std;
int main() {
stack<int> st;
for(int i = 17 i <= 5; it++) A
st.push(i); //push (i) HM¥ i EAL
}
printf("%d\n", st.size()); //BRHNESATE
return 0;
}
b g R
)
4. stack FI% WLA&
stack FISRARILLSCEL — L6385, 7 (EAR Py X0 4 A A7 (6 BR 0 17 5 B2 e AT o . — Rkt
PR A AR A, LS E RS, WA R ECR AT IR IR, — B3R EHGE
w (AFEBLESAR, YJLTZRILTED, W PEREFFIZIT AR . RS R E 20
SEBR, AT A S iX — 7 T 1) i (A3 b s A B )




C BEER

%]
O BEE BRI BN
@ Codeup Contest ID: 100000602
Hiik:  http://codeup.cn/contest.php?cid=100000602 .

6.8 pair BIE WAL IFRE

pair 2 —MRESEAK NER”, YHEEEHAD RS REAN-DEROTE. AR
B M AR, A pair AT BUR 77 (A 4 — SRR . Hjﬁﬁtxet}’t pair SEfr_EATLL
EE—ANRBEBWATCERLEWE, XA TTEMRBR T LIRER, WF RS Hr
NG

gbruct pair {

typeNamel first;
, typeName2 second; e

bi

1. pair K& X

FAf ] pair, NSETR NS CH#include <utility>, FFAESKSCHF BN L “using namespace
std;”, RJERAATLMEF 7o FER: BT map MW SIS K pair, DREGHSIN map Sk
£ HENVRIN utility S0, BRI 0 R T EAE A pair, ST EHSMNE LRI utility KA T .
Bk, JEAME “utility” BFE IOEE AT Uit map SkOCAFRAUE utility Sk3CfF.

pair HF/ANSH, 4> HIKT first A second FIBHERZRAL, BATAT DURAE R A AR A B 5k
B

pair<typeNamel, typeName2> name;

B, HEE XSHOA string F int %’éiﬁ’] pair, AT DMER T 5

pa1r<strlng, int> e :

W RARAEE X pair FIEATHIMAM, AR E—A/N G5, Efﬂiﬁgiﬁ/ﬁﬁg%ﬂt’a%m
JCEENH]

pair<string, int> p("haha", 5);

T 0 SRAREEAE AR PG B A A pair, WF PIA T

@ KRR e USLERTH, JEEHEANMES B ITRI TR

pair<string, int>("heha’, 5}

@ f# ] AW make pair BR%L.

make_pair ( "haha", 5) ‘

ST BRI T “pair FICEHIVT A 7.

2. pair FILEK VI




%76 ’é GHﬁ)ﬁ*ﬁfﬁE (STL) ﬁé’d

pair P HAPANICE, 700 first Ml second, H T EILIE R SRR 7 X £ 05 RBI AT,
ZN LI
#include <iostream>
#include <utility>
#include <string>
using namespace std;
int main() {
pair<string, dnt> p:
p.first = Yhaha";
pusecond = 5y
cout << p.fimst << " " << p.second <<%endl;
p = make pair("xixi", 55); i
cout << p.fiﬁst dein i ou p.éecond << éndl;
p = pair<string, int>("heihei", 555);
cout /<< ipLifirgh <Ml s ginl second <<andl;
return 0; ‘ |
} N . ,‘
i H & 2R
haha 5
seisea 55
heihei 555
3. pair % FH RBCEHIFENT
PB R %
P pair BEVEHE T LLEEAT =, =, <. <=, >, >=tE K/, MU ZELL first
HIRAMEAARHE, RE Y first fEN A E A5 second HIK/A.
ZN NI

#include <cstdio>

#include <utility>

using namespace std;

int main() |
pair<int, int> pl (5, 10);
Patr<int, Ldnt>lip2 (5 159 ¢
pPRAr<antedne>lns (10, 5y
LE{pL </p3) printEitpl < pa\Nnt):
Tf{pli <= p3) printe (Yol <= BAINal)
AEpl <n2) princEl Vol BN R
retinrn 0z

}

B 45 R -

pl < p3




L RrETR

pl <= p3
vl < p2
4. pair K% LHE
T pair H A LEE AT
@O HRMAE o iE R IERH, 7T T b i TE] .
@ fE4 map FRIBEXREEATIRA, 6100 i A E] 1.
#include <iostream>
#include <string>
#include <map>
using namespace std;
int main() {
map<string, int> mp;
mp.insert (make pair("heihei", 5));
mp.insert (pair<string, int>("haha", 10));
for (map<string, int>::iterator it = mp.begin(); it != mp.end(); it++) ({
cout << it->first << "™ " << it->second << endl;
}
return 0 :
T | 2o
g R
haha 10
heihei 5

%

O FE ] BRI NN .
@ Codeup Contest ID: 100000603
Hoik: http://codeup.cn/contest.php?cid=100000603 .

6.9 algorithm kX HTBIE A& E

{81 algorithm k3, FBAEKSCH Fi—4T “using namespace std;” A HEIEH (A
6.9.1 max(). min()Fil abs()

max(x, y)Fl min(x, y)Z-HIRE x fly s R A EMEAME, HSHUHRFD (L
P A0, MBEAEREI=A x. y. z FEBCKE, AT max(x, max(y, 2)) 5%,
abs(x)IR[F] x FIZEXHE « 1R x DAURIERL, 7 F B4R {ETE ] math 3L F Y fabs.




6.9.2 swap()

6.9.3 reverse()

reverse(it, it2)m]

swap(x, y,& x fily EI‘JJ{E

HeE CHEREEHE (STL N




6.9.4 next_permutation()

next_permutation()2 H— N FIZES HEFI o iy F— A5,
B, % n—3 WHSHSY

XBE 231 I F— N EFURE 312. ’ ‘




WO CrimmmEE T M

return 0;

}

123

132

243

231

312

321 %5

75 FRARES S, /5 FFEEF R R A next_permutation 78 2 Bik 2 H B 5 — M4k [F]
false, XFEL 7 (EIRHMEFF. T{# M do--- while &) A{# H while EERJZFERFH 123 A&
ST ERH, WRMEH while SEEBE F—NFAIEEE, XIELERSD—4 123,

6.9.5 fill()

fillQ AT AP S0 2H sl 28 P i — B IX 1) O AN R 9B . A1 memset AR[E, X B R BE
AT PAR S R B N B P AR R E. BT
#include <st&io.h>
#include <algorithm>
using‘namesﬁace std;
int main() {
int al5] = {1, 2, 3, 4, 5}¢
fill(a, a + 5, 233); 7//¥ a[0]~a[4] BRMEN 233
for(int i = 0} i < 5; i¢4){
printf("sd ", al[i]):
}

return 0;

}
i Eh R

233 233 233233 233

6.9.6 sort()

i B, sort g2 FKHF I RE, TRERKERARHARKHFE A%, MERE.
— kB, AHEFLEH CIES M gsort R, JRFE R qsort AR HEMBE, W AREIEH
(K14 . T L sort 76 SZHL P LB T 2 S HOs HE R R 7T BE B IR A0 £ S B PR B 20 R AL B O(n?)
IR A feil i X R A AR Bt E A sort BR%L.

1. IR sort HEFF

sort BR B4 440 0 Sk 3o “#include <algorithm>” FI “using namespace std;”, HA#
Loy 1

sort (HcHFEMhk (W1H) , BFHhbA F— btk () , HEeR s (ERIR) ) ;

ATAE R, sort MBHH =4, HAPRIAEAZLER, B R EU AT R & ZEHE,




==— W% &

SRR AR, MUBRUAT TS th B0 B LT
UM FHIAT:

\
i

i :

X, A double WECAH:

i L
B,
G




meE CrHmEEIIEE (ST M8 <

#include <algorithm>
using namespace std;
int main() { |

char cll = {'T%, W', LAY, MRy,

sortic, o+ 4);

Forginuil = 00 h g Febh 0

printf("sc", clil);

{

return 0;
}
i 4
AKTW : o ‘
KT sort E‘Jﬁlff?ﬁff!ifﬁﬂ?\ffﬂi%ﬁﬁﬁmmﬁl (E R R 24500, IR T BN FFIATHE
F, BAFFIFRTE—EEa T R 5 T A VT HE P AU SR ST I A v Lotk o R A2
Gestk, AGHBERMER, TEANNGITHEAML . sort 58 = A AT S RO 2
compare % (—S51E cmp EREO, Fﬁ%%fﬂﬁ/\ﬂ.)\u

2. IO SEBR K R A cmp

T AR AR ARL, AR, STL ﬁ%%l&ﬁﬁﬁ)(ﬁk‘]ﬁliﬁ?ﬁf cmp 5.

(1) EAFFEABREAKHT

7 LA R BN, JL'JEJM%&HEMJ@UCE@WW%HFF? T'Lﬁ;eiﬂ‘ mti%ﬁ(fﬁﬁ’lﬁlﬁ

#include <stdio.h> .
#include <algorithm> ﬂ~”W’
 using namespade std{“
int main() {
int af5) = (3, 1, 4; 2};
sort(a, a + 4);
For(int 1 =0 4« 4; i+t) |
printf("sd ", a[il);
}
return 0;
}
W EIR
1234 , :
AR AR E] ﬂéﬁﬂ? U H:ﬁ@%t cmp 3k “&EHVF” sort {7 Hﬁ%xﬁéﬂ:? ik
TR AMLBRRRIEARD . ﬂ%i:ﬁ%ﬁ"ﬁ]? X B R TR 2 int #éi, _IUJX#E

#include <stdio.h>
#include <algorithm> ’
using namespace std;
hool cmplint &, int o) {
return a > b; NTuﬂﬁ%%a>bWﬂamEbﬁm




TR AU AT LU EBOR 0 76 3R TR AE

s

I

A,
IR, XF double B4 4 M KRN HEF?
; i 3 B




FeE Q++$a‘=;ﬁ$§ﬂi1§ (STL) 48

printt ("delly clil):
}
return 0;
}
AR
WTKA ‘ i W
B2 R EREGE NN BIRHES, MABH “<”, BA “a<b” MRAENAKR; R
AR AR BN HES, TR “>7, BA “a>b” MRZEKRAD. TIAAHERE BT
W, AEFEFERIR T, S EE AR T
(2) GMEHAKHF
AR TE LT 0T G 1
struct node {
int x, y;
}ssd[10];
HRARK ssd SRALHIE x WAZIINEIT CBEIEAT— B, IBATTLUXHES omp B3
bool cmp(node a, node b) { j
return a.x>b.x; el
}
ZN LU
#include <stdio.h>
#include <algorithm>
using namespace std; :
struct node/ e
int x, iy
}ssd[10];

bool cmp(node a, node b){

return a.x > b.x; //#% x HEMNKEINEGEEAHF
}
int main () {

Sad (0] sx = 2 /PN Y

ssd[0l.y = 2%
el e g
g8l iy =35
ssd s =03y 3,0 10

ssd[2].y = 1;
- gsort(ssd, ssd+ 3, cmp): [/HF
for(int-1 = 0% 1. < 32 jq44)
printf ("&d %d\n", ssd[i].x, ssdlil.iy):
}

return 0;




B cmp BCE AN B x TR A, AN, WL x Bk

AR BN, HERAERET y BN, &y WABEIRHTR.




F6E CHIREERIRE (STL) M4 \";‘"“*‘”“

(3> HBEHT A

€ STL bdEZc8eeh, HA vector. string-. deque 7] LLSEF sort ). JZ%EI%J’Q sets
map IXFHAE R AL BRI (TR, TEERSEF, RAAFMEH sort 7.

T LA vector kil :

me&mm&mT
S

o i




T HmEiE

bbbb
oo
R b XA %E#ﬁ?ﬂ%ﬁﬁbkd@]ﬁﬁii% AAT LS
#include <iostream> \
#include <string>
’#include <algorithm>
uéing namespace std;
bool cmplstring strl,string strZ){ :
 return strl.length() < str2.length(): / /¥ string FIKE M B KHER
) , ‘
_ int main () {
string atrl3] = {("bhbb!, "éc", Yaaal};
sort(sce, sty 4+ 3, omp): A
forfint 4 = (g 0 & ge ia)
' cout<<strli]<<endl;
: return 0;
} ,
ﬁtﬂ%%
ac
aaa
‘fbbbb

6.9.7 lower bound()iF[] upper_bound() =

lower_bound()#! upper_bound()FHZEMH & — N /FHAR AR S, # 451 FERitibid
BT SEL
lower_bound(first, last, val)M kT $K7E 5 B A2E ([ first, last)iifE A E—MEXTET
val FIJCRIALE, SRR HA, W L% B FRET: R R AL, MR [EZAL B %088,
upper_bound(first, last, val) 5k $ 75 S0 40 5k 2 2% K[ first, last) 7 B 9 88 —AME KT val 19
TREMALE, WIRREA, WIEENZAEKTeE: R RAR, NERERZN B kR,
R, MRBARERPBREFTEIRMTE, N lower bound()ﬂ] upper_bound()#4Jik [0]
P BAE A TG R AL B TR Bk R8s (AR IFAIZITEN, ST EN YERLE).
lower_bound()#! upper_bound()ff1 & Z%fE34 O(log(last — first)).
ZN LI
#include <stdio.h>
#include <algorithm$ 0
using namespace std; .
ihﬁ main() { : ’ /
int all0)' = {1, 2, 2, 3, 3, 3, 5, 5, 5, 5);  //BEEATHM o Fa
[/ FaR-1 L ‘




FOE CHAERMUE (ST M8 <

Il

int# lowexPos = lower bound(a;, a + 10, =1})3

int* upperPos = upper bound(a, a + 10, -1);

printf ("%d, %d\n", lowerPos & a, upperPos - a);

/131

lowerPos ‘= lower bound(a, a + 10, 1);

upperPos = ﬁbper_bound(a, o= il iy 14 O M G 5
printfi("’d, Fd\a',! lowerPos - a, upperPos ~ a);
/1383

lowerPos = lower bound(a, art 10, 3);

upperPos = upper bound(a, a # 10, 3);

printf ("%d, %d\n", lowerPos - a, upperPos - a);

/13 4
lowerPos = lower bound(a, a + 10, 4);
upperPos = upper bound(a, a + 10, 4);

printf ("%d, %d4d\n", lowerPos - a, upperPos - a);
/134 6
lowerPos = lower bound(a, a + 10, 6)ﬂ
upperPos = upper bound(a, a + 10, 6);
printf ("%$d, %d\n", lowerPos - a, upperPos - a):
return 0;

}

B 45 R

0,

105010
B, R RERBMAITCEN Thx, s AN R, MEESREERE
$048 5 Hu L BT
#include <stdio.h>
#include <algorithm>
using namespace std;
int main() {
Int ATA0) = {1,112, 2, 8,3, 8,056, 5 aste SO HEREAIT RN G R
/13K 3
-printf("%d, %d\n", lower bound(a, a + 10, 3) - a, upper baund(a, a + 10,
By = eal)i
return 0;

}
g5 R
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o
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278 ESm (1) —&
EHERM (1)

7.1 xRIRZH

e (stack) 2 —FlEHEEH MIBIRLE K. EAMMVE? AT ACKRIEM A —NME T, A
THAERME—APHRARZEY . SRATDIE—EXBRERFRE LY, HTbiEEFRELE
FRHEH, W 7-1 Frx.

NNl

2 2 4
FRIE 1 - | 1 1 | 1
TEHEAR(K) 28 BAK () 3EHAS(E) 3EBHAR) 28808 (&8) 42BBEE)

K71 oK

£ 7-1 h, KEKAE 1 S8, 2 58, 3 SEIRAFEST, EFRESNE 3 SHM2 54
WxES, BEE 4 SHBAHAS. EXPMIEEPTLIERSR, SRESET GETD 1
PREATERAE OBONEEHD), W T EHBGH K BAEH R A Flin, 7248 3 S HBAME G,
WMRAE 3 SHEEN, 2AREN 2 558 1 S8R,

B EERGF EaRAT IR AT, XEFNME TR . RTRE 25

LiRmRIE LA R — Ml S8R B ST ARET, AT E 22— int BT R
i’ﬂTi‘TM 0 FF4R), WHidA TOP; T4 AEERLIARR, WE—1 int+BF5%. EE
719, NERLBMEEZE, HIFRE TOP MESH10 0. 1. 24 1. 0. 1, MARFEHE
JoE (BIRZ%E) B4 TOP A-1.

BT RV AR I — 228 F R4, A 5354 (clear) 3REUAR PN 76 N B Gsize) - % (empty )+
#A% (push). A% (pop). HURRTIICE (top) %%.

TR AE B stk SEDER, 1M int BUAZ & TOP RARARTICERM TAR (B THM 0
TR, XA R TOP Mia—1. FIEX & L TR SEm.

(1) &% (clear)

RS T BAE AR TR E TOP B oA-1, #RKRPERETE.

void clear() {

- TOP =-1;

}

(2) KRN TTENE (sized

BT AT TOP th 2445 AR TN CE, TAA A 0 FFih, Fiksk W c&E %A TOP

+ 1.

|




BEix=2id

int size ()|
return TOP 41;
}
(3) #%Z (empty)
B TR ER TOP M SUAT4N, {04 TOP ==—1 M h4k2E, &9 true; W, IR[H] false.
bool empty(){
if (TOP ==-1) return true;
else return false;
}
(4) #t% (push)
push(ERAERICE x BT 0 THIERE TOP fRAkoc#E, KT ELI TOP
1, RJEFHE x FEA TOP #5 [a) B E .
void push (int x) {
st [++TOP]=x;
}
(5) Wk (pop)
popQERTERFAR UL 2R AR, TOHSE F 7] DL M AR TR ST TOP W 1 SKSEBLIX AR «

void pop () { _
TOP—¢ : =
7
(6) BXtRTHILE (top)
T4 TOP 4445 ARt %, KL AT LA st TOPIRI MR T2 .

int top ()
return st [TOP];

}

TR AT RN, RV E AR T R LR AR A S IR T A B, Rtk
FEfEF pop) R HA topQRREZ AT LS emptyOBREHIMIER B HE.

H5 b, ATRMER] CH++/J STL H ) stack 228 KRR A 5 Ml 4% . STL F i stack 45k
BLAF THRREIH HI#RAE, SREMAAN A REER R T, AAREE 6.7 1. &%
B TEF 2] T STL B stack 88 2 JG FH4kEE P 2, — J7 T B A 2228 F STL 1 stack
BRAUMBEFERGRES, HREMINBEFR TS, B—5m2EFE N STL i stack %
o, BANGA RS TIREZ X TN E QAN T, a7 OmEsE R s, JFE
AR R F0 ] STL HY stack A48 K4 500D, TR 4 IR A a] L334 36 25 5 FRARFL PP 132
ST AR T HR A RSB

BRJa i E8 H, STL kA SLIAR RG2S, BT LA R BB SO AR B3 25, 7T LU —A™ while
B R K pop HUREIMRZE, Bl T HXHNS

while (!st.empty()) {

-

st.pop():
} ( ;
mEsE b, EHHNTTERERE X — MLV EHEIMRRES, FIXHATELR




RIR RER () —NRGHEE (O
ZIf1E), STL B stack HEAT & L HIIN ] R 2% & O(1).
FEWM?TUHNM%&WMw,%ﬁ%%&m72%Fﬁxwkﬁ

[codeup 1918] f& 1538

K

BA—ANREE +-x,/ B‘Jiﬂiﬁﬁﬂﬁﬁiﬁ‘ﬁ, WHEZFEXAME.
AR

WM B EETRRAG, BNARHEEE—17, STAED 200 MFERF, BERIEZ
BRF2Z 8] — A2 4 R &’ﬁfﬂi&ﬁﬁiﬁ H—ATHRA 0 ALK, *ﬁf"ﬁﬁ*"‘%T%
W,
Lk

XSRS 147, BNRRAROE, WIS 2 6L,

FEBIA
30/90-26+97-5-6— 13/88 6+51 /29+79*87+57*92
0
Pl
12178.21 geee S |

B B

BHS NP RPERENX, FFUEFHENEEEENTR.

O FRBEAFEFREKIEN.

@ HHEREEN.

1 Sl B = 2N

ST PEREAFKFERRENX

© WL M RIERTER, F LA AZBURAERT; BOL— M EE BAF, F LA UE R
B

@ MZEEAAMPRRIEN, MRRBRIES CER: BAERTTRAE—AL, FLTE
L —ALEARGE IR, AAETIAAE), SEREBIANEEREAXT .

® WRMBHRIERT op, MR H SBRAETHAR I TERAE T RO SC R LA

o # op MILSEL R THRTIHRAERF AL R, WEABRIERER .

o F op MMRSELIR T EEETHRIEREM R EH, WK BRAEATERBIERAEAT A3t 2
JRBRRIEAXT, HE| op BLLE S THIRIER HIRTH.

@ EH LR, HRTRFEAARMTEE, JEEREMRPIATTR, e
Ko B e RIE

o JFRBAERFIRERNENRMMRER, HrhRE=RE>InE—Ri%, ERAE
B _EAT LAF map ESTEAERF AL SE R B, AR AT UUAE TR, Pl mgREiie
Zh 1, IEFRIEREH A 0.

o RTHAMY op M TRRIN BAEABRIERAR, X HES—AM 1

S FFRIEN 3+2x5, BRMBELE NG 342 SRR, LHEERE 2x5. =
MWEBARRR, NS EBNRIERR, MHTRSMEZKTNG, HOHEHE, Bt




BE=2id

ERBRRIEA R UM SHE, TRAKRPFRTELMS BTk, LLikHETmn
SHNEEREL.

o KTAH2MY op FTHIIN AREEBEENRMER R, XEE—AHT:

XHERIEK 2/3%4, WRBERERAHFN BEEENBIEFR, BAFEESRUT:

a) 2 HEANRERIEX, HETEHREKELN 2.

b) /REABRERTER, AATERIERIAR A/ .

o) IMARERIANX, HFTEHRFEXN 23.

d) *SEAERFRIARTTUT R/, %, BABRERTR, SaTERIERAR R /.

e) 4 HNEHEREX, HFEHRRIEX N 234,

D hERREATRTE, BEFKRIEDS, BHAHBANEHERENX, BABHEREAE
A1 234%/,

g) WHEZERREX, KMHLEZRRT 2/3x4), BARXERFERHHRIER M5 4R
EEARF.

o ABEHEAHIFES, HEMRHAFES, LEFZMBREE, REEESRIMaE
b ZHTHINT, MRREFES(C, MENRER R WRELHES), RICHRIEFRENICEDN
Wit i B F R R AR HERE B EFE5C.

FE]2: HHEEERERX

MEZBGHEBERRER, WRRRESR, MENE: WRRZRER, MIELMHBEA
AR (R EHHMEE RER, e NRS EBIELR), REHITERIERERLE,
ERKFRIEREA LY . REAZEHEREXTHTE, INRPRSEE—M e
HAMEE.

o HEMERREFEUZ S, KB EHSSR B IF A

o HHEYREERAEREN, Fit LEmEE—e % %T. @ﬁﬂ%@‘ﬁ FUATT e HIL
FEREN, BRBEFES —PEHARNEREEE.
EER

@ H string ff] erase 77 7] U HEERIEX P I B L.

@ #R4LJLANNR case.
1+395/4%8/9%6%2/3/7+3%8/2 //14.90

12478 /4% 6%7/3=12-13-24%25/6 //160.00
12 4781 / 10 % 6+ 7 /13 - 24 » 25 / 63 //135.28
985211 » 985 / 211  //4599207.75

A O T

2+3/49 //0.12

5+2#3749~4713 “//4:81

2E5N5
A T RN IZRAS, FrAAFEFERT queue RIFHUFHRIEN:

#include <iostream>
#include <cstdio>

#include <string>




%7% BEE (1) —%&&Eéﬁ#ﬂ%ﬂ (1,),

#include <stack>
#include <queue>
#include <map>

using namespace std;

struct node {

double num; / 1 BAEH

char op; Wk Sz

bool flag; //true RNBIER, false RBER
bi ‘

string str;
stack<node> s; //B{ERFIR
queue<node> q; //ERRIEXFS

map<char, int> op;

void Change { //MHEFERBHNERRAR
double num;
node temp;
for(int i = 0; i < str.length();) f | _ iSm o
if(strli] >= '0' && strli] <= '9') { //WREKT b
temp. flag o tru"ew;’ //ﬁﬁﬂ%ﬁ?ﬁ 70
temp.num = strli++] = '01; //EREMRIEHAE KA
while (i< istr.lengthi). && Strid) >= 0" && Strli] <= 90y o
temp.num = temp.num * 10 + (str[i] - '0'); //E#FHXEEE
i
} o ;
q.push(temp); //RKENTRIERENERRIEAXMT]
) else [ //WRRHBIER |
temp.flag = false; //ﬁiﬁﬁﬁf’ﬁﬁ
/1 RERA AR YRR TR TG 36 L R P AR S
/ 1 R AEERAE R R AR T 70 Bt 31 5 R A S BA Y
while(!s.empty() && op[str[i]] <= opls.top().opl) {
g-push (s.top ());
s.pop ()
}
temp.op = str[i]: !
s.push (temp) ; //{E X MRAER E N SRAERF R T

st




r ERBE

}
//tﬂ%ﬁﬂiﬁ’&*ﬁﬁﬁﬂiﬁ Wt béﬁ&iﬂf‘ﬁi&ﬁﬁﬁkﬂ‘l’
while (!s.empty()) { -
g.push(s.top())
s.popi) s

}
double Cal() { //HEFBFAR
double templ, temp2; i
node cur, temp; Sl i U o) ;
while (!g.empty ()) { //,&Féﬂﬁwﬁﬁmim
our = q.front(); //cur ﬁﬁﬁk‘é‘mﬁ’

- 9.pop () = e
‘,1f(cur flag == true) s. push(cur) Loy //ﬁﬂ%%ﬁfﬁﬁ-ﬁ@ﬂi)\ﬁ '
else { //ﬁﬂ%%ﬁ‘f'ﬁﬁ : | & et e : |

temp2 5 top() .num; //#tﬂ%:ﬁﬁiﬁt cah R A

s.pop() : ‘ Pl
templ = s.top().num; /-/3@’&%*‘&#&'
y s.pop() ¢ e
: ‘temp.flag = true; //%Wﬂﬂ:ﬁ‘ﬂ?ﬁ : i
. if(cﬁr.op = Ut temp num = templ + temp2, / /v
else if(cur.op == '-') temp.num = templ - temp2;  //HIE
else if(cur.op == 't') temp num = templ = témpz; / 1T
else temp.num = templ / temp2; //BR¥K i
s.push (temp); //?ﬁﬁﬁf’ﬁﬂﬂy\ﬁ o
i :
o

Cn U Eretarn sl Eopi () num;//ﬁmﬁﬁﬁﬁﬁﬁ-ﬁﬁﬁmﬁ
g S Sy

int main() { : P

 opl'+'] = op['-'] //aﬁ&mmm

opl's«l] . =opl /Y] = 2

‘whlle(getllne(::ln, str), str 1= "O“) (

It

for(string::iterator it = str.end‘i(), it l= str.begin(): it--) |
FE e ey 's-tfr.éraSe(-‘it)':“‘I_'/Hﬂ&?ﬁﬁmﬂ‘]@ﬁ&%ﬁ#u /

} R ' /

while(!s.empty()) s.pop(); //¥IgaMiR

Change(); // H*ﬁﬁﬁiﬁﬁ&%)‘ﬁﬁﬂiﬁ

printf("s.26\n", Cal()); //HEEGRER




CETE RER () —BEENEE (1)

return 0;

%
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7.2 PAFIRSRZ A

BAZU (queue) R—FiE#EHKIBIREH, KMRAHAR, EXNEALEE, FAH
FEFRTRRZMTHSHANIIZMHS: REEHFUTR, SPAREAZMLNES
i, ToBAMABRIERIA (BISEABARIAD TR HBA. B 7-2 3 BAFIEIABA S H BA R 6] 845 F o

BE - B B WE  E Wi
| 112 1 {213
@ 18 B @28 AB @38
B R B B BAR B
213 B‘_— 3 314
@ | BB\ ® 255 @450

7-2 AFI=EHE

N4ERE, AFIREMNNEBIMATGE, MAREBRITE, 3 Hi%EE#EHpI#N.
— R, TE—AHTRE front RIGAMNETENET—MLE, mEHA—BARIBE rear
FKigmBARBITE . KL, A A REIFIE, BAETRET front FMIEABIE%T rear 4 int
RAE (BATHM O FFER): T4 AERREIMEATIR, WA nt+RAFE TR . XFS
{3 P B R SE R LB 7R, A FE4! front AP B R4 rear FIF8 AE R A 7-3 Fix.

BETRNBAFIKEHEE, GFBES (clear). FKEBAFIATERNNE (size). HZF
(empty). ABA (push). HHFA (pop). EXBAEITHE (get_front). HXPARITE (get rear) F.

TEPRHE A q[1REFBAF, T int YR E front 7B B TR I RT— N TTHE K 45,
rear FE/B AR ICE I TAR (B THRM 0 FFEh). TEXH DR RIS

(1) EZ (clear)

¥ B R EIBAZ R, VIERRAE A front = -1, rear=-1, FIHKIEFE— rear 15
0 BEHILR AFIH ELH AN TET, ﬁﬂ%&’ﬁmi, rear [, l"”:‘!%?“ﬁ IQEB’J

void clear() ({

front = rear ='—1:
}




:::_'w".w’;,n, n ;‘* g ia

I
!

1.0 1 2 3 1.0 1 2 3 =1 0 1 2 3
| fo—— 1|2 p— 1|2]3 —
front rear front rear front rear )

D 155 ABA @28 AN @3 AB
= 0 1 2 3 -1 0 1 2 3 -1 0 1 2 3
1123 1123 112(3]4

front rear front rear front rear

@ 15 A ® 25 A ® 45 A

B 7-3 BABBBATIRE

(2) EBAFIKTRHAY (size)
S48 rear — front BV AIASUPITER ML, X U 7-3 SR 5 ok

il
L'/f

(3) ¥|Z= (empty)
#'J%Mﬂﬁ?ﬂ@%ﬁ-%} front—rearq ;

) AR (pubd .
m%m&%ﬁs’ﬁ rear #EINRBICE, AT EANN, ToE A rear I 1, #RJ5 FAEAC

(5) HBA <pa,*,>” S
THEEJ’E&E?&HM 1 %%ﬂ)lﬂj ISAE‘J%I%

(1) BARBTE (get rear)
iR




CBTR RER () —HREMEE ()

HFRARHE S rear $5R FZBARB TR, BEIAT LLE £V 4 rear FIfIE .

int get _rear() {

return g[rear];

}

AL, AR E . BARBTERIELIETHEZ MW T4 REMEH, Fit
EAE A popORfi¥. get front()BR%L. get rear()pR #2 AT NS AE A empty ()R HHI W A3 2 75
p bl

FFERT, RILAMEA C++ STL ) queue A28 KIEH B S MAEABAF|. STL H#) queue 5L
IEF T TR R #RfE, LAWEMRAN, ATFERAARKET, BAUH#EE 6.5 1. M
B, EFNEF] T STL ] queue ﬁ%&ZFﬁ?‘i@TEE‘JWﬁ, i AERAHR (AT AN
fE5>] 6.6 TWHIMSEBATID .

5k, STL A SEIEAFIHIFE S, ﬁ?umﬂﬁﬁé‘\tﬂﬁkﬁ]ﬂ‘]ﬁ?. AT LA —A™ while
A R & pop HITREBIBAFIAZ, Wl T X SE:

while(!g.empty()){

q.pop ()

} \ ‘ :

11 58 # F R 7N 2 T € L—ANBASI EASEBBAIIVE 2, BRI IXFFA T BEAER £ i 1],
STL ] queue HEAT & SN ] 52 2 FE A E X stack —FF#B & O(1)-

%>

© M) BERIR NN
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7.3 HERAIE

7.3.1  BEEMELE

SMERE RREROBIRGH, 2 AMFRNEER. FoA IR T LA 5 5 B
AR “BA” XS, TOX R EIE— T HEE.

BIEH A X — AR, LS N PFF R R — SRS A kR A iR s R R
B MERNEHETIMEREAR (BN ARR—MTHR), B4 RENFTRERELE
BHRAESER . FRIbZHh, BREOWAN G S22 B —BlEE — MR RN — P R/ A —
NEE L, DIBER RS i — B A, B BRI ATE £

struct node {




= Z EERE

typename data; //##ER

.nodet next; //¥REHE
)i '
— UL, BRI BN EIE, TRt SR T4 A mtit, XEms
FEAENFEANGE ST RAH . iREHERN — KB G W, BEER. MUAERREFELLE A,
NAT AR ARG RN R ARG RER. K% R —BF N head, HHHHER
data NIFEBAEAT A2, Ti$E4HE next 8 —MUBEA A AL R (—REBEZIME A
MIEE—MNERD. B, FMERNEERRANR, BlAhTH &R, XEHrERS
RAWLERNBE. B 74 A &EEH 5 MR BEMER, vJLES, BAMIERE
LEH, (B EER R 3 TNk vT BEAELE M 45 OB FREHERE T AL, BBUE —/M45 R next
fe¢t48m NULL, Bi=tit, RR—RERNEE.

AT HHERFEKREEN, B 74 AERAHIAREEHRATBRBOHE, FLLE
REAFPRFEEIRBLTE 7-5 1.

0 1 2 3 4
w4l s 3 6 1 2

%i‘élhld' HEmHEaDE e e "
cal
K74 BERIEHE
NS
//
T S Pl \
I N
v e ]
// \\ Dk
/V heag\
/1 ‘w\\
\
\2NU
LL

B 7-5 HRFEREE

7.3.2 {8/l malloc FE(ER new BT HBEF S5 5L 0 B AT 22 W]

Z I AR I 25 LBERSG RR, R4 WAl 24K 75 B A BT &5 AU s B 43 BCAH
N/ AT RIS B4 e ? AV EFF G, Bl C iES M malloe BEE CHHI
new IZHFF, A LML H CHREFEESE EFMEH new BHEFD.

1. malloc B3

malloc B EZ C &5 stdlib.h k304 F T G WA IR 3, HOR [FIERUR H1iE 1)
AR AR FREr, HEAHZW .




H$Tiv$mﬁ(1%—fm?$ﬁ?m(”7' —

typename* p = (typenamet)malloc(sizeof(typename));
B H13% — A int A4S R AT — A node B4 A4S B
int* p = (int*)malloc(sizeof (int));

node* p = (node*)malloc(sizeof (node)):;

EANEERZERE: IRERIFER N2 E K/ (B sizeof(node)) %J malloc RS,
IX#E malloc B HUH & M N 77 BT —H K/ A sizeof(node) )23 0], F ELIR [BI$8 ) X HR 23 6] )R
. EREHIXAMEE R AR E AR B MRS voidx, FILTFEILTERFIEBA nodex Y )
fekt, BEMEAE malloc ZBTHN_E(nodex). IXFEESAHUMBE T —A nodexM {485, Il
RE 255 X NMEH RS nodex B FEET R p, BUTIERIE T —3R node ALK/ (£ 22
], BJ—A node B AR RE, FHELHREN p RUTHE . WRBIFRY, NIaEE% et
NULL.

HiEEEESN, HAMESRIFERBVE? HLE—HKE, NRRARRE-ITERER
HHERAS R, KRK—BR A7 {E A malloc ﬁalﬁTﬁj{EﬁZﬁJ’é’iﬁiﬂ, B

int* p = (int*)malloc (1000000 # sizeof (int))

XFES T malloc 2R [Pl Ha4 NULL HBR{EL p. lﬁﬂtﬂi%ﬁﬁﬁﬁﬂ—/ﬂ’ﬁﬁﬂgﬁ
M), BASKRWE, R KEFEMEEH FBICR i KRS .

2. new BEHRF

new J& C++FF ISR BRIEBhAZE A (S S AF, JLRFISAY FAE R B E 1) R B 28 8 98 %,

typéname* p = new typename; il

[l #E LA B i — ™ int ﬁé‘i%iﬂ— ™ node %% #2518 ki

int* p = new int; 7l j

nodé* p = new node; s T g ; ’ ,

ATLAE ), new MIBVALL malloc EMjiE %L, ATE “new+ HKEZ” BIATHE—HRiZ
HKEINEZNR, FHRE AR AR . MR RERK, WLREE CHREHELE
A RIR I $54F NULL. F1 malloc F]#, W2 H new ?iﬁTﬁiﬁﬁﬁJ?&ﬁﬁﬁ. B

“ int* p = new int[1000000];

XS RAERY, HERARROEMFEL TERBRHERF. A, ,\E%Eﬁ'ﬁﬁﬂ“
AN E R, BREASRME. -

3. AFFHEEE

A7t 3% A2 38 1 A malloc 5 new JFREH RN FF B RIEMAE EREBR, FHHERE
PR 2 BT S ZAEENR, RE—SERANEFHRAS SBAFENATRUEE)E
EAFA AL C/CHIBESHIWITE A, BFRTEFRS B CEFNFRIISEB
R AR R E SRS TREF R . FEyEE HFECH, 25 malloc 5 new
FERE R )45 6] J5 A0 OB, B NiE N Frit 8% T 1 AR {8 malloc 5 new JF
ket >k 23 ] -

(1) free BA¥L

free B 40X malloc BB, [RIFERTE stdliv.h k30 F . HAFR ddEw s, HFE
BAE free NS HP S HERBMN N2 RKFRHZE (RGWA p) BIWA:

free(p):




HiER2id

free B FEE LI TR BHURE R p FriRm I NAFaS0; RRE2R p 1R
ik NULL. BHULRTPAGNIE, 7E free BREENATZ G, $RETRR p A5 HBHHEL, RAL
kBRI T ik NULL, (B R 58 ) B A F7 R SEARE I T /Y

TEEER R, malloc F¥L free BRBLLATRA HIL, WAL ™4 Wﬁzﬂtﬁ?

(2) delete IBHEFF

delete IZFLAF RN Y. new IBHFFH, HALHTTEMLIMMRY S free HH[F]. EH delete
HTFEAE delete (25 805 75 2R A A7 S RO EH AR CRYIBEA p) BIWT:

delete (p);

i free BB¥—H, new IBHATL delete SLRT AR BN, 5N &5 574 WA 5% -

it —MAEH R, A BCR D RIAEFR P 45 R BN B8, R BIEARE 2 6], AL
P AW, FENFERD—BEEY—EENERT . ERMNREIR L, BEENIFN
BB BB A R SR . B0 TAEEIER UEAR SE M E X5 BB A AR, UL ERE AR
], AR TR

7.3.3  BERMAEE AR

1. GlEER

PLAE O 2 AT LUE T malloc B new KRG T AT HMEE /i T, M4 TREMAIHZ
XS R 45 RUERGRR . TERRE R, BRI S R next FRETIR T — AN R
bk BT AR LI S S T 74 R MR

node* nodel = new node;

node* nodeZ = new node;

.node# node3 = new node;

node* node4 = new node;

node* node5 = new node;

nodel->data = 5;

nodel->next = node2; //nodel I F— 4K & node2

node2->data = 3;

. node2->next = node3; //node2 HJ T 4R node3
node3->data = 6; % :
node3->next = noded; //node3 M TF—A% &R noded
noded4->data = 1; 1
noded->next = node5; //noded MIF—A 4 f node5
nodeS5->data = 2; ;
node5->next = NULL; //nodeb REBE—14A, FHIBEM next A Nﬁ]LL
L@H’JE&U?E?@%“’%& H BAES RA BT E ST ER_RTEMEHBIEN,

EI— A AF A for FEM KRB HEMEER (RFENYEDE—&E T HKARHE):

#include <stdio.h>

#include <stdlib.h>

struct node { //HR4R
int data;




) ;71 #Ea_ﬁ_q) —&%Sﬁm#m (17)

node* next;
}i
//RIRER CRRRED
node* create(int Array(]) {
node *p, #*pre, shead; //pre fRTFMUMILAMAIIBE A, head KL A
heag = hew node; //BUHk4 R
head->next = NULL; //k&SAMELER, WEEYIHN NvuLL
pre = head; //it3k pre ¥ head
for(int di= 07 1 < 55 d+4)
P = new node; //HBGH
/1% Array[llﬁ%ﬁﬁm%ﬁf’ﬁ%ﬁﬁﬁr tEATLA scanf A
p->data = Array[i];
p->next = NULL; //%f%ﬁﬂ‘l?&%fﬁ‘&)b NULL
pre->next = p; //BI9K4E S TR A MATH S ) ht
pre = p; //#pre ®Whp, EITAIEAMRTERE S
o -
return fead; //iR[EISk4: AdkE
}
int main() {
b ool a s ORI BB MR T 5 K 2 B
node* L = create (Array); //#¥g#ER, BFRIKLIEEH head BRA L
L = L->next; //ME—/ g S IFHE SR
while(L != NULL) { ]
printf ("%d", L->data); //HitB&A4SRERR
L = L->next;
}
return 0;
}
Wi R
5 3761 2
2. AERTR
WRELH T —FHR, BofERKPREHLEEMTE x 7 BEH, AFMNE
—ANERITEE, AWHB AT ARBIERREE ST x, WRET, HAMATEEE count
1. XFELBEFERE R, count MM EHRFTITE x KM
//TEA head H3k4 REER B BUTE x M
int search (node* head, int x) {
“int count = 0; / /AR
node* p = head->next; //MB—%HEITE

while(p != NULL) { //REE&HFIIHEZLRRE
if (p->data == x) {




count++; //HRIERMAERN x, W count++
; ;
p = p->next; //{EHBHE T A
}
_ return count; //iEFIFH#EE count
T : A ! .
FHEXHSMMBUUEREEE “QIBER" Mo MARBFEHITEH, £ create FRHEHR[E]
Kskfgst L EEMENE—ANSHLEARIT]
3. ALK
SHERKY, HATERIEEHREESMNERTHEA—IES. FlINEHER 5-3—+6
=12 MFE I MIEBATE 4, RESFEHERTN 5+3-4—-6—12. BEVEEELESR
H, FrigES i MIEBATERBEXMIBZMIERZE, B LHKH FRIESEM S
—=3—+6—4—1—=2 LR 5+3>4—-6—1—>2. FELE, EFIMIEBATE 4 WEBREE
WASERZEE 3 MIBRTTEME 4, XHMATCIERET, NiZZHERES 3 MIEFHR
TTRIEHRAFTEF/AKL. B 7-6 AFBEATE 4 252 EREERXT LE.

head| [ 5] (3] 16| g—{1 [ 2] e

head| [ —{s] T3] 7] Lol — ] 2] g—nue

K76 BMATLETRER

EiHE 7-6, EREMEEB/ALEPWLES RE TR L. ALIXREZTLUE HK:
@ JLE 4 Fifes R H99R4HE next 817 T 7T 6 FTESS sttt .
@ JTE 3 Fried mTe4HE next 3810 T U E 4 FrE4 R bk,
FRATAREA BB S A AE:
/1% x FBALA head 3k SIS pos MIE E
void i.nser:t:(1"mcie'll head, int pos, int_ %)
node* p = head; | . : ;
for(int 1 = 0; 1<pos-1 i++) { ) i ]
: p = p-—>next, //pos =1 Eﬁ?ﬁ?ﬁ)\ﬁfﬂgﬁi—"ﬁﬁﬁ
node* ¢ = new node; / /%’rﬁéﬁﬁi
x; /B ROBIERA x
g->next = p->next; /I FE R T — A SRR RERA ML ERLS S
p->next = q; //Bi—AMHENSRIERFER

g->data

]

"R ERSE QIR Mo KA AT, 1€ create BHUR ALk
¢ L EEAENE —ASHENIT . RELEE 3 MIEFHAITTE 4, S5 pos M x BI§ 3
4, BJRTTUUMHBRKEREBALL . WRR, EROMHERNZR 564312,




e

B 77 AR BT RRR B RARES BT A q 2R R AR R R T LR

RIAE], WAENUF LI SCATHLE ST next RIVEAL S 6, ZFA BITTTE 3 7

fEGh SRR AR I H A R e (B, ISRSEIETTE 3BTRS AMIRERIRRF 4 A
B, SREFAT )

[ ]

head 5 3] - {6 +— 1] +—{ 2] —nuL
EIRN

head | | +—{5| +—{3] 7 16] +—— 1] +— 2] F—nuL
4]y

head| | 15| (315 HE TR FIE ag

7-7 BATELETRE

4. MBRTE <
SRR, MERCERIEMIBRER LA ENS A x. BlunMRER 5—+3—6—1
—=2 [ 6, MEBFEREN 5—3—1—2, WHE 7-8 FiR.

vt [ [T 3 [T
vt [ TG GI 3T 3w

B 7-8 MR CESEE

T B B4 R X B AT (1) -
O HiEHZE p MELi L, F— 1852 pre £on p TRIAS SRS, 5.
@ X p FriR4 A IBEREIR T A x B, BT T =MEAE.
o % pre {54 mi ¥R EH K next 45 p ARG I T — A4 4.
o B p s RHINFEZHE.
o 4 p iR pre Fig 4SBT — A R
EREIAZTRIME 7-9 Fizs.
FH AT BAS 2R AS :
/ /HFREL head ﬁ%%ﬁmﬁﬁq"ﬁ?’ﬁ'ﬁﬁﬁ% X E*‘J%ﬁ
void del (nodes head, int x) { _
node* p = head->next; //p MNE—GAFHHBEE
node* pre = head; //pre ﬁgﬁﬁpmﬁﬁﬁﬁmﬁ'ﬁ'
‘while(p != NULL) { .
if (p->data == x) {7/ /ﬁﬁﬁ%ﬁﬁ] Xs ﬁ.“ﬂ¥ml§ﬁ%ﬁ.
pre->next = p->next;

delete (p);




BHZ =21

p = pre->next;

} else { //BWEEAR x, #pre M p #EH 14
pre = p;
P = p->next;

T p

head| | F+—s]| 3| 16| +—{ 1| {2 [ F—nuLL
pre P

head| '+ s[ F—{3[a] Lo 1] F—{2]F—ru

pre p

S nESnES N nE Sae st

pre

|
- H—45|1H—+21+~m

K79 MigrrTELERERE

XOAE A L EHREE “BIER" WA P, 1€ create R BIRILIRE L
HEERBE -ASHENNT . WREMBRERTK 6, MAXNSH x HE 6 BIF], X
PSR N %8 A EA 4 R %02 531 2.

7.3.4 EREEEHE

RO AR I ER R Bh AR, B8 BARE R B 4 U MR R R o TN A 28 ) FAE it
g S B N B R (Bdn 5 AL B kD), IXFERIR R D E X B SARER, TNAE
M ERZ SRR
B ARSI R B hash, RUEEE S —DMEMAEA, HAOBAN TIRERER RS
i, SRIK BB B A B P R T R ARV M 4 AR . 4N, BT S R R AER
FifE, FHESHXEATELGE RN, BEERE rUE XIHEWNT:
struct Node ({
typename data; //%dE
int next; //¥REHHER
Inode[size]; :
e LT R E SCH, next & int BV EESL, R DAFFICT — AN sl (Zsk Bt B3
AR, BN, WRIERES SRk 11111, 55 -ANE S shbE R 22222, BE=AM4AM




E1E RER () —KESHEE (1)

Hunib2 33333, HEB=AGRCHEERRE, MBABANHERERML st LLEE RSk

node[11111] = 22222;
node[22222] = 33333;

node[33333] = -1; //-1 XM E—/NIBhFRERPH NULL, RREA GRS K

A RTHEEENE, BEHEERLMERETREZ RN TARKNSET (B Node
5 node), F bE—MBEN N EMTRTUAHRL, {22 H FiaeERem g cmm, i
AR T RE TR XN AT HE Y, XA SRS W KR A FIL5 i AR | A A0 IR, sort PR S
WP HER R, Fit, ZEFRBSHERN, REFAELEWARRZ ML AZTERZ
RAH E] B 42

[PAT A1032] Sharing
& H #d
To store English words, one method is to use linked lists and store a word letter by letter. To
save some space, we may let the words share the same sublist if they share the same suffix. For
example, "loading" and "being" are stored as showed in Figure 7-10.

word, | 0 a d

i n 2 —NULL

word, b e

B 7-10 “loading” F1 “being” HIFfit~ &

You are supposed to find the starting positioil of the common suffix (e.g. the position of "i" in
Figure 7-10).
AKX

Each input file contains one test case. For each case, the first line contains two addresses of
nodes and a positive N (<X10°), where the two addresses are the addresses of the first nodes of the
two words, and N is the total number of nodes. The address of a node is a 5-digit positive integer,
and NULL is represented by —1. ]

Then N lines follow, each describes a node in the format:

Address Data Next

where Address is the position of the node, Data is the letter contained by this node which is an
English letter chosen from {a-z, A-Z}, andNext is the position of the next node.
R |

For each case, simply output the 5-digit starting position of the common suffix. If the two
words have no common suffix, output "-1" instead.
C I 38 B Oy 5 3R
MANFER 1
11111 222229




67890 i 00002
00010 a 12345

00003 g -1

12345 D 67890
00002 n 00003

22222 B 23456

11111 L 00001
23456 ¢ 67890
00001 0 00010
WS 1
BTS00
MRS 2

00001 00002 4
00001210001
A
00002210002
IﬁOQZtrl'"”
B 2

g :

BE

A AR HAE DL R T4 it . R, TN A bk, SRABER M
BN bk, WRPIREERKA LA, WEH-1.

58 -

S| 1 T HAERTERER A, Futel BB ETER, HRKBEE MER, 755
B SEE X — int BB E flag, KRG RAREAES —FRERPHI, ZUH 1, A
A1,

ST 2. MEEAHKE —RBERNEHILH RS —REER, BEIHRITESSK
flag EHW R 1.

BT RS &R, YHIE A flag N 1 MG 5H, HHRSE —KERTHIET
HIEE R, BIAMEERNE—NMEHSE .

R SR AR MEE TR T KL S A, W H-1.

@ 1FH%05d ¥k bk, 7TCAEARE 5 AL TEEE = AL%D 0,

@ f#H map BRI,

® scanf [ H%c #&UBR AT DUHEAZME ), Ktb7fem A bt iR, JF4k4; Mk,
WA EEE B %d%c%d, W4 P ]I 2E k.

S RG

”#iﬁc&ude <cstdid>,,_




F1E E%%(D——ﬁﬁﬁ%%ﬁ(n

#include <cstring>
const int maxn = 100010;
struct NODE {
char data; //#Es
int next; //f8%HR
bool flag; /[/HRRBEES -FERPHI

}node [maxn] ;
int main() {
for(int i = Qe imaxn a0l ]
node[i].flag = false;
} | ‘
int s1, s2, n; //slhs2 ﬁ%ﬂﬁﬁﬁ%%ﬁimﬁﬂbhﬁ
scanf ("3dsdsd", &sl, &s2, &n); '
<int address, next; //&ifthht5 4k Sibt
char data; //#E
Fox (ot 1 =0l S iny sl gy bl
Scamf ("%d %c %d", &address, &data, &next);
node[address] .data = data;
node [address] .next = next;
o
int p;
for(p = sl; p !f4—l{jb = node[p] .next) {
node(p] /flag = true; //BSM—ASERIOFTEL A, SHUBREN 1
}
for(p =/82;/p. l= =L /p = nodelpl . next) §
/I BRBB A DRSS FRRT UM R
if (node[p].flag == true) break;
} :
if(p != -1) { //MRB_FELRERAIEGERE, HARETHASR
printf(RR05d\n"; p);
} else {
printt (M=1\n"y
}
retuen 0
} i
A2 A AR B RE AR R A LU IR] B A, TR — LA 2R, AR T 2K
) BT B EUE R, A HEE g mrpIEET—T.
@ & XEpspER. AET:
struct Node {
int address; //%isidshk




o Wk %R

 typename data; //H4EE
int next; //¥REHEk
XXX;  //ERIENER, ARKEESAARRE, LR
~ }Inode[100010]: ,

R E X, RO A dhaE . BERE. FREHEAUEAT T HFHE T A XXX
HENAFMBE Bl LR ERES MR TN ER ER— 8RO

@ ERFHITTEG, MESEERIITIISM. —BoRUL, TEx e P XXX #1744
W, BIE SCHIEF SO FIEABIET (—BoREHE N T A RRE 2 8, BLhfESR
PUABBERDD, Bl as R AR FIX ATk, AT ARG R 0 (B false), R
g AR .

. forlint 1 = 07 i < maxn; 14+) Y
‘node[i].XXX = 0;

& , .
@ R H— AR 108 4 AL, T4 BA T T LAAKHE X A ik Kl i 45
LR, FEERNRE, X PRNERBRANT LR XXX #478E. HHEXH
R RO AT B R %, B T 4 AR S AERER BRI BOR U, A TRATTI BRI
AT XXX BN 1 (B true).

int p = begin, count = 0;

unile(p t= -1) ( //-1REERER

XXX = 1;
count++;
p = node[p]->next;

} : .

@ T HRARERN, REERAMABS (hash) KR, RRSEEHA TR
ANELE, TiR% & H 4 H I8 AR A R4 Al (BT REAAAEANERER LIS 7D H
TR T D ) A R A, — AR TR B N S AL AT HE Y A B R B B A, X
FERLT LR AP 3 45 210 count K7 A 'EAT

BEAR T B 2 4 B BRI, FR 4 AT LU 2 A R XXX R . P 2, XXX
BRI A B IE R 45 A XXX BUEE/DNMOBE, XAMBER T UERX— PR EIEH .
BT IR 4GE /S I XXX FE 38 3 AL E T, Bl — 2 LA R4 M XXX /N TRAES sort
(KIHERF R 3 cmp I, AT AZE emp BOPEANS 304 s JERE AR XXX K ENERY
XAERL AT DL 34 T BB Aot

— ok, BH —ESHEHIMIER, Fik cmp MBI —BAE T EA B AR, A
XL F R B . BN, R H R KR T R S mWUFHER, B
FLE cmp PRECH ESLEE R HEF, BIFE cmp BN SEE s RS RN XXX AKE]
ANHERFE, T4 AN S s R S i R A AR AL E D BIRHERF (45 U
Fr Rl LAE S8 =049 31D,

bool cmp(Node &, Node b) ({

LE (2 XN = 1 [ bR e 1)
/DAL BRI, R ER AR




BTX AAN ) —WREIEE () T

return a.XX¥X> b.XXX;

} else {

/1B BHF

}

® 2N THR4 G, ERPIAREG AREERA LR T, BESEE ST
THEF, #%PRREEEEEHF 2R RAERMA AT (UBE LR EEFHARNER
MR,

g AR B U AR

[PAT A1052] Linked List Sorting
& B #ik

A linked list consists of a series of structures, which are not necessarily adjacent in memory.
We assume that each structure contains an integer key and a Next pointer to the next structure. Now
given a linked list, you are supposed to sort the structures according to their key values in increasing
order.

AR -

Each input file contains one test case. For each case, the first line contains a positive N (< 10%)
and an address of the head node, where N is the total number of nodes in memory and the address of
anode is a 5-digit positive integer. NULL is represented by —1. :

Then N lines follow, each describes a node in the format:

Address Key Next

where Address is the address of the node in memory, Key is an integer in [-10°, 10°], and Next
is the address of the next node. It is guaranteed that all the keys are distinct and there is no cycle in
the linked list starting from the head node.

i A% X

For each test case, the output format is the same as that of the input, where N is the total
number of nodes in the list and all the nodes must be sorted order.
CJ5 R B A 5 TR
WA
5 00001
11111 100 -1
00001 0 22222
33333 100000 11111
12345 -1 33333
22222 1000 12345
AR
512345
12345 -1 00001
00001 0 11111

4




3k X

11111 100 22222
22222 1000 33333
33333 100000 ~1

b=y
2 N ANgE s bl address FdR1EL data LA S 384 next, RE4A HEER K bk, 2
RIEEXNFER L4 3% data [EAN DB KRS .

PR

A, XAER BN (4540 A address, data,next]):

[00001,0,22222]—[22222,1000,12345]—~[12345,—1,33333]—[33333,100000,11111]—=[11111,
100,-1]

% key HHFZ 518 2:

[12345,-1,00001] — [00001,0,11111] — [11111,100,22222] — [22222,1000,33333] — [33333,
100000,-1]

BB

SEA T DA % F A T AR () — MR AR R IR .

S EXFHEER, HPh4g AR b bool BARE flag & X, RN NE SEHRT R
I, flag 4 false BARTLE il (NEFER LHZE D,

IR 2: WIMEiE, 4 flag #24 false (BI 0), BAVIIERETFHES S B RLNS A

IR 3: B H 45 H HER & Hulik begin I8 I BEARER, FAR DML A/ flag 24 true (B
1), - [F o 8 2ss R AN3 count,

SR 4: X ERHATHR, HEP RS cmp IHF IR Z: R cmp BN SELE ShH
TG REE, W% flag AKEVNHEFP, DB A B 2oim (B 204 R flag
A1, KT A flag); 75N EHEEM DB AHER

B S: HTANY A ERRREBIREM /N KHER, B Z ki A R4 s BT,

HEA

@ ATLAE B %05d fEE g, PAEAR R IALRERALEN 0. (BREFE-1 AR
FH%05d #H, &N&HH-0001 (MARE-1 8#-00001), FHLHEEE-1 KEH.

@ BHORESALENE A, AZES HA K e ik FFahrsER .

@ HdlE BiniaE A LB AE O, X ARG L S AN B o -1,
S5

#include <cstdio>: :

#include <algorithm> F

using namespace std;

const int maxn = 100005; -

struct Node { //EXHEHER FELD)
int addrggs, data, next;

bool flag; //&EREEEEL

}node [maxn] ;




B ﬁ-, E ) ﬁ%ﬁ (17) —ﬁﬁggmggﬁ (1 )‘ < e

bool cmp (Node a, Node b) i
if (a.flag == false || b.flag == false) {
ramnang>bfm% J/RE aMb FE-PEHER, ﬁﬂ EEE £

} else {

return a.data < b.data; /MR RAERLE R, WEE R

}
Intomain ) 4 A
for(int i = 0; i < maxn; i++) { //%¥I%E4k CEB2)
nodelil.flag = false;
inten, begin,-address;
scanf("%d%d“ &n, &begln),
foT(lnt die 034 oy 1++)’f"
| scanf ("%d", &address);
scanf(“%d%d"‘ &node [address] .data, &nodeladdress].next);
‘nodetéudress].addréss;a‘address; ‘
}
int count = 0, p = begln,
/ I B EER, X‘fflagﬁﬁ’l‘mﬂ. ﬂﬁ#ﬁﬁ‘&'&%}%/\ﬁ (PR3 ‘
while(p != -1) { 4 o
node [p]l.flag = true,
count++;
P = node[p].next;
}
if (count == 0) { //4H, BEERPEHLARBI 0 -1
prancy(ne. =1%y .
} else ({
/I TEERBE R, I data WDNBIKHERE GPEE 4)
sort (node, node + maxn, cmp);:
/SR (BB S
//Biik-1 #is05d 4k, HRATHIT
printf ("$d %$05d\n", count, node[0].address);
for(int 1 = 011 conmes H44y {
dfL Y= counkl w ) ot
printf ("%$05d %d %$05d\n", node[i] .address, node[i].data, node[i+l].address);
Inekse

printf ("%$05d %d -1\n", node[i].address, node[i].data);




return 0;

2>
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Hifik: http://codeup.cn/contest.php?cid=100000607 -
ERASEE




F8E IEam (2) —EREM

8.1 AREMAEARZE (DFS)

BARRANTIMELE — A J L —NMERRE S+, ®F LHFWA, BEEGE, &
BAHMBNBRATE, FRRZNEAKS e, T2, BRIAGkACEMEERZ.
WMRERKT AL, BEMEELE, BARTEEHENATSSMERRRASEER S, XK
FriBRIfRE, 2K FHXMHE LRRE BELERF ESBRERAHE,

PLAET PR B AR A, W — R mErE, MR &0 O, gL —AFarit.
W FE PR X AT IR AT T R — RS, BBRIBIXAZED, EHES AT E. WRE
BRPAFEFNEED, BahRiz ERAFEMEHZE O —&Z8K. X, HREXE
fAEthi B, BAXA FE—ERBHRIE.

AR LE SN, WRES MDA ET — R HBONE, X TR
%, HEE EZRHEAFNEZIED, BALAYRNXNIZRANIES ZZ )G, WALREIR HY)
HIXANETE O ? B R R, REEA FIRAMNE AU —BRIEATE, BAAE
PAT EHXANEY:, HFHBRA— kB O. ESIWW@%ﬁAﬁﬁi—Aﬁ$ﬁﬁ%
.

o — Cnm—] |
=
B
E o
b lﬁ L ik
L] ]

H |

K] 8-1 DFS %2 raE

ME 8-1 TR, MR CTTHRRTHE, 4RERI#E DR, SREFL S — R @Bt (Fm
b R SCIE R A T & B, AR B SGREFM A E O, (REFF 2 E DM H



ERRE

& BERTHE, EBIRNERISEHAR A LR BB i 2 O — &k, i, 4Rk
F|ZEOR, B “EEE” fEARTRERCEE, AREBFEHERARL, FEEXAER
175 AR AR 5EIEE (Depth First Search, DFS).

MEERF FENZER S, WERERESERTAKE, I HBUGERZEH R A
K TEBENEH. XA, FEEREERE —FMRERE TBBELEHFREL
KR .

AR SE IR LR (DFS) We? fEE 8-1 o, ke ce i (ZiEN
IR AR, RJEREFTE DFS Hid 2 i A 7R X S0 g il B (248
EE R bRL T B

@ MEHE—&KBEATLAE RV M R4S 58 ABDH, M H BIE THEMF, TRE[R
D; B3 1, HEIHEEHE, HUIOREIR| D; B kKE 1, RAE TIEEIHAR, T2E[E
F| D, (HEME DWZBRESLETT, FRRAR E—#ED B,

@ MBZRILE, BFRIXE=£EH (K. La M), KIKHHTHES: fiE K, BILK 2
SeidAF, BEIF|E; wifE L, KU L ZHR, BFEIZ E; §ifE M, KM EREHAR, B[FE
| E. BJaRN EMEZBEAUiRSEET, TREBRZ B, HE B WIrE&K (DFME) A
V5T, FEHEREF A.

® Vil A A —ANEBEATLLEIE C, T CIMARERALE (FMG), FR&VIEF,
RILF &SEHE, BEEF C; Hihin G, KIAZHA, DFS IREL4H, ¥4 DFS dE45t/E
Vi IE 45 )55 ABDHIJEKLMCFG .

XA TR NS FZBAL? 55—, ABD Ak, REHE D =47
HIJ S/ AR A AR, FE D ik B B RE=SPITEE SR 0ERE, EEAYH
O AR 5 AR FR . bt ] DA 4 o] 25 SEIRAR BEAR SE 1 AR . s il BUEAT 404, 19
FIZTEOAGEAR: HEL AR, BARBON SRR A Vi X L2 8 DASEHAR, FRREIA
B TP E ORGESH RN, HEilHk.

BRltk, WEMRAHEER (DFS) A ARSI, XUTRREARS, (H&ELIEXRE I
ANERR, BB RS BN AL LI 75 ? F—28 4 4SR5 IH.

ILAEM DFS 1A B RE {#IK % Fibonacci $(¥1| K #2 .

[B]Jifi—F Fibonacci 315 X: F(0)=1,F(1)=1,F(n)=F(n- 1)+ Fn-2)(n=2), #JLA
MIXASE LR ZHRE], 2% F(n)r AW S F(n - 1)5 Fn - 2)i, SEATLEE F)EEREE
MEER, BErLAREERNHEE R Fn— 1)5 F(n—2). 2G5 Fo— D, 3A]
LIE F(n— DSEERIEN F)Z FREIEND.

BEARERIED, Ma—eEGHE. BRESER, HJiiE 2 FOM F(HR, HILES M
T#ETF %, FHi FOM FQ)SRIEHR. XFEHE, #Rr@BamasEn, miss
A FRHARSCEHAR, XFEE AT AT an Ay A 3 9 SE IR BEAR e R i PR R AR ARG 2

A TAE EERE R E ST, WL EESk @ A E (LE 4-3): wTLAEEIAE A F,
H%n > 1, F)@tAMWMNSZ, RIS F)4EZED; 2 n kb 1850 &, F(1)5 FO)#2
RERSEAR, EHAEFRTHERESGR. XFEYED A BE (Wiime F@)RERE
HIFTA F(1)5 F0)) f&, BnTLAE 3] F@)R{E.

Bk, R #BIE MR SCER AR SE R . XA B AR SR AL e Rl 3%
5, HAEUE R R A — Rl 7 =0, B A EEE It v] LLSEEE DFS i) AR




BeE mEE 0 —mEem

B, HE—HER FatiBERe. A, FHBEN, RESEHA YRR RAX
FFRUE AR — B HPRA, EIHAE 8 3RS DFS 48 JH SEb 24 .

BRI, EETENPEBE DO DFS B, HERA¥ 05 HAHIR
K.

H o5, BOHYGKERN wliil, IER cfi]l. REFTEEHETHD RPN
B VIEEH, FEREEASANYREEMNANEEARE V HHR T, iEEadhyitn
HZRBKR, KEKME. (1<n<20)

EXA A, FTEMN o PSP EES T RBATE, FefhmEz MK,
XFERE, TR AR IR BCE AN E AL EE, X RFTEM “Z1EN . Batt4 2“5t
i [H] - K
v, AL “FEAFE7, FHEREBIER “7ER 7.

SR, FIREEY MBETIERE, Kt DFS BB S50 000 5K YT A B Y R n 5
index. M@ HPHETYHHERSIME, FHEWFESECKIIRELELSTWRZET, B
A B E R sumW 5 EME sumC. T2 DFS BEE R XAEF:

void DFS(int index, int sumW, int sumC) { -« }

TR, mEIEEAKN index S5, A sumW 5 sumC #AZE, 8 FoRALHE index
+ 1 59, BIRTfE DFS(index + 1, sumW, sumC)iX4c43 37 MW RIEFEHN index SH) 5,
M4 sumW B 12474 f I E & wlindex], sumC B350 24 5045 I cfindex], BEAL
# index + 1 544, BPETHE DFS(index + 1, sumW + w[index], sumC + c[index])iX £ 53 3% -

—H. index K3 T n, WHH DS n A9 M0 EE (FEAYE TARAM 0 n-1),
JERE % ) sumW Fl sumC L FTEY S K B EEMEME. WHR sumW AL V B sumC
KF— MR k&R BN ERZE & maxValue, #2481 (KIXFlE R ol IS 2| E K
FI e, T2 sumC ¥ Hr maxValue. .

T E’J4t5—%1¢fﬂTL@E’JEE§ EER “BEO” M “FEHAE” %E'f’di‘%ﬂi%%ilﬂﬂ%fﬂﬂ’l

#include <cstdio>

, B

const int maxn = 30;

int n, V, maxvValue = 0; //¥&H¥n, HEEEV, BXHMHE maxvalue
int wimaxn], c[maxn]; //wlilABHYRNER, c[llﬁﬁﬁ:%numm‘ﬁ
//DFS, index A 4FTAEMYIGES
//sumW il sumC 235 A 2 A7 S ERE AL {7 ME
void DFS(int index, int sumW, int sumC) {

if(index == n) ( //BA5HX n HmIOEE GEHRD

if (sumW <= V && sumC > maxValue) {

maxValue = sumC; //AEAHEEEENEFHRANE maxvalue
} ;

return;
}
/1 &EN
DFS (index + 1, sumW, sumC); //A%ES index 4
DFS (index + 1, sumW + w[index], sumC + c[index]); //i%&% index &




EEEL:

}
int main() {
scanf ("%d%d", &n, &V):;
Forfint + = Opid = mpidta] o
scanf ("%d", &wl[il); //BYHMER
}
For(int 4 — Qs iaing: L Eh) g
scanf ("%d", &c[il):; //FFWRIHE
}
DFS(0, 0, 0); //WIARNE o A-¥dh. Al B EEA B M EE% 0
printf ("Sd\n", maxValue):
return 0;

}

N B «

58 //5 e, HEAERA 8

S Ed 2y RRGNRRS 1022

A5 23/ ESNALS 203

g R

19 L '

AR, B TE4YSERMER, Fik EEARBNERER 027, XERKARZ
BT . (AR LU EE A, SRl AE BEALERE IR A E A R 78 EIRAXC
e, MR o YRS EATHEZFA L EREAME, ERFL AN T AR
RiBt VIR A AR, 5842 LLEX sumW MBI “#E 07 o, HA 2 sumW
<V AN, KREMEETRS, RFWF: K

woid DESI(ARE Andex, int sumW, int sumC) {

. if(index == n) { ‘
return; //C&5EHT n AHO8 IERE
}
DFS (index + 1, sumW, sumC):; ;//Kﬁ% index ¥
[/ RATIAS index PR EARIE AR v, A REME
Lf (aumW + wlindex] <= &) |
iflsuml + clindex] > ans) {
. ans = sumC + c[index]; / JEEHBAME maxvalue
} : ‘
DES (index + 1, sumW + w[index], sumC + clindex]); //¥&% index ¥
} .
AUES], FES ATHREEEEAN, (HRXBELFHIMIAL index A5 RES
WEAENET VIR, R 4L SN A EH B R ENIX & E B, XA
BRAR T, A SRR AN AR AT AR A R B . AP IE I H A& BRI T DFS i




®EgE ﬁ%ﬁ(mf—ﬁﬁﬁm

HR T EARAEBIRL (TSR YR R BEVR IEMD . BIHR —T12R, FaRIGEMEE+
S, W LMESRIUED R TR OARREAR, 1R 28 H £E 42 ] LU (8] 2% B B R4 LA
S BTN AREXMREMAE “BIE”, R R4 M.

Fsk b, REREIXAN ) B T — 8% W DFS @R, BIGE—NFR, B
EANFESIRIFE F 5 (AT ARELL) . B x P31 {1, 2, 33k 6t, EMPA FIFFI0 {1}, {2}
31 {1,2}- {1,3}. {2,3}. {1,2,3}. MZFT A 775100 H BIR B B——r] A i —4
“BAR” TR, EERIEAMTER A TR RN WREHE, RN R T
FPBRAE TR BAR, XA M AN TREE N MR PG K MRITE TR

BIUnX e —A . 4 N DB TR 180, WPEFE K, #HX KM
MU EFSE T — S E R X MBAFZHTR, BHFeEIPuE FINBRE—1. ik
BRAEIXHE I 7 RME— . Biltn, M 4 ANEE(2, 3,3, 4) ik 2 ML, EEMIFch 6, BRE
PR T2, 415 (3,3}, HA-FH BRI R N2, 4}

52 A0 0 R R, SEATIAR T E Al R G AT AL B ¥ SR 5 index: BT ESRIBIFIERE K
N FHFTRE D SE nowK Ridxk 411 CLEFN BN HHh EFHESH sum
sumSqu 43 13 41T CIEBEH 2 M5 M. T2 DFS #l& T HxXAMET

void DFS(int index, int nowK, int sum, int sumSqu) { --- }

BeAL E BRI TR BT 5, BPTRMBm K TTR. H TEDH4 temp, H
DAFFIBCA AT DL PR . X0, SiBUEAN “I% index SH(” X470, HIT Alindex]
BN temp ;T HIX KA LA RS, BIEEM temp R, HEASENE “AiE index 5
B XKD BH, WRELEANRHREI LT CLERET KM, HiX K MR T A
x iF, &2 RN 2 A B A BB ROF 7l maxSumSqu BB K: WRHSIEKR, BAH
BB T EMRM TR, 1 temp IRZY H LAFFIBURA 77 R4 ans. IXFE, 4T 7 REMEE
SCHEJE, ans TR B 77 %, maxSumSqu A7 =X N Y B LE -

g T I RS, BN e eI BT S -

//FFF) A on NG x MBUERFCA x, BAF TN maxSumSqu

int n, k, x, maxSumSqu = -1, A[maxn];

//temp FFBURE 775, ans FFBCOF T FUR KR T &

vector<int> temp, ans;

/AT index SHM, T CEEEANECN nowk

[/ EFEEBHZ AN sum, HHTEEBHECF LA sumsqu

void DFS(int index, int nowK, int sum, int sumSqu) {

if (nowK == k && sum == x) { / /R3] k NEEIFA x
if (sumSqu > maxSumSqu) { / /R M ETR B E L
maxSumSqu = sumSqu; /| BB A
ans = temp; [/ BR BT R
}

return;

}
//EEkEBSE n ML, REEY kNG REREE x, &E

if(index == n || . nowXK >k || sum > X) return;




= Wk ¥R

. //i index B ,
. temp push back(A{s.ndex]),

i ',f,f]fft,emp pop_| back() P

s mdex%ﬁ , ‘ .

. DFS (index + 1, now‘K,«’s‘uxh," suquu) P
b T A 1a) 8 i A HER R ﬁwﬁ% /& f)uE*ﬁﬁﬂdlé‘EﬁﬁE RN Aﬁ%ﬂ“ fE—
ANERAT AR B L IR, HRAERE KA, 8 K MR X. flinag =154 1. 4.
7, TEMNPIERE S AN, FEX S MZFA 17, B, AFZEEE3I AN 1M247, BIF]
=72 17.

XA ) A T B AR T D B RE KB AT . TN R AT DA RS IR,
R4 3E#E T index SHUN, AR MEEHN index + 1 SEMAE ., SR, N 4RRELLEERE
## index ¥, HIFEANHZREAHLZSE index 5, Mol “Aik index SH” XK
FHEN index + 1 S HLAALEE , PRt K 75 B4 1 index 53 "IX %4 SCHIMRASE 0 DFS(index,
nowK + 1, sum + A[index], sumSqu + A[index] * A[index])Bl ] .

%4>
O BLE > AR XS AN o
@ Codeup Contest ID: 100000608
#itlk: http://codeup.cn/contest.php?cid=100000608 -

ER G E
Pech

8.2 [ EfMEHEE (BFS)

AR TIREREHER, A% DFS 2 LUREIEAS —
FBEIE R, B 24RE B 20 O S R SRR P ) — & 7 BT
E, MAE AR B, BH2IREEIZEA R AR 5] 738 D ke
Hih# . BT RENHRT BEMNAEEE (Breadth First
Search, BFS) MR LA B4R —ocHia, Am®l#1E i,
BRI R M8 D R EEBEN A 4, RE L
X e BT 18] T AR K BT RE B BIE K T A &
R DAEHE, BB 4B A k. XERTRERBK
AN —BUN F—FE, KIEBELA THAKLEA L, FF
CAR R 7 by i A KE (LB 8-2), NXRRE mer repscmarsE
F1 DFS HFh#iE — R LRI R B BB AR




AT VHET B R R MATSEELN, L E—3—JFReIRkE hp (LA 8-3). [Fmfh
EER, BEA ERAHRNIEPHEAESSHARRDSH GRS iR
KRN —):

@© i A CGBE—R), KBM A HEREEIEB M C (B2, EHBETRTEGH B
i C.

@ Vin B (BR), REMN B HEBEEDME GE=R), BHFE_ENG A4S
My se e e T E Vi a) D A E.

@ Vil C B, KM C HHKRBERIEF M G (B=R), HRFE_ENGES4L
My EEEEENR FMG, HEMHEDMEZ G,

@ BmTHE_EVRxE, AEFEHRE=E. R D GE=E), KM D HEiEE
ZEH. L. J GENE), HRFE=ENSESEMnTEERmER H I I

® PR E GE=E), KIUME HERIEK. L. M (BEE), HLFHFE=EMES
iR EREV R K. Ly M. .

® i F (F=2), RIWF RHAFE, BARBEIEFHE R, BIEATHEER.

@ WG (B=R), KM GENNO, HEGR, £ FREENEREA VKR,
AT AARZUR T .

“ 238
A <
W=
__
B

/ Z2 M 'I
) E L ]
/ﬁEE
o — | ]
H<‘T_'/%E’%
]

8-3 BFS k=&

Wik 8-3 s, A A%—2, BC A% )2, DEFG A% =)Z, HUKLM AFENE, HH
XA EER RIS A HEBIEHNE SR EN D BT UnE, AER A BHD
G B EE N3 (RAGEE=E).

i1 i B R AT LUE L, BN IR R —ANBAF, F BALRL A R AR A (AT
A5 i T B9 25 TR B SR ) -

@ SEFEFIFHEILS A A, RERHAE TR A, ¥ ABEAHENB 5 C AR, it
B BAFI T E A {B, C}.

@ PAECEB B\, ¥ B HEMEN D5 E AR, HEBAFIHITEN{C, D,E}.

@ PAEICE C HIA GER: AR R e, BIRIXEARE D HAD, % C 5
MHIER F 5 G AR\, HEBAFINIGE N (D, E, F, G}.




BHx 2R

@ BAEICE D HEBA, K D HEAEM H. 1. J AR\, W EASINIGEN(E, F, G H, 1, J}.

® BAEILE E BB\, ¥ E HEMIER K. L. M AB\, HIEBAFINIGEN{E GH,L I, K,
L, M}.

® BA\EITEF BN, WA 5 F BEAHERB 4, I BN T HE A {G H, L 1, K, L, M},

@ BAEIUE G HEA, FEIH O, FEE R,

I Bt (BFS) —RCHBAFISEEL, HEEEERKIGFHITE, HEALT
AR CATYEARSAR A D -

Moid (BES (Int sy
queue<int> g;
g.pushi(s) ;
while (!q.empty()) {
HUHBAE TR top;
Vil BAE JLE top;
HEBA B o3 HiBA ;
# top KT —E& sl R BN BAAISS 2 ARBA, JFREA BN ;
o
}
PR A AR AR, W AR
@ XTI q, FH A s ABA
@ 5—A while 1A, EHAKMHRII q FEZ
® 7E while fEHH, SEHUHAE TE top, REWIE'E (Uil o] LLRAEAT S, Bl
ot do Uyl 58 Ja R I HHBA o
@ % top KT — B4 KT ARE ABNKIG SABN, HARK BT E 54 now /25
1, [AlES BB X A BN 45 i SRR -
® Rk LETEHA
FHEZE—AM T, AEEE GRS 2] BFS (1 EARR i fE AF SR SE I, JERESE R
5 25 A A .
2 —A> mxn FHEFE, FEREFRRTER 0 5 1 RV B y)5HE E FERNAMIE X, y+
Dy Gy —Dy (+Ly)s (= Ly RABSBHY. InRARERA 2 T4 1 SEHIASH CR PP
2B, MARRIXE 1 FRT —A “B”. REEMHPEF “19&” E!‘J/‘%I '

b1l 1001
0010000
0000100
0Oo0 1110
1lal 004
L1 11000

filan LR 6x7 MUREREF, “Bv” MPECh 4.

XFIEA ) 3, SKAFHIHEA AR : M/ MLENGE, SRR 0, WIBkt; WA 1,
NIfEH BFS Bl 51 BAHAEHT 4 NMIE (RTERRAHIE), HRElT2E8 1 CinRENH
BRILLE N 1, WIFEFEEE RS Z B 4 MIE, BREA 17 Bijhsgs). mh
TPibER kg, —8aT Lk E— bool B4 inqg (B in queue M E) FKidREAMLE




HeE RER (2 —HBREHE

R 7E BFS FE AT BA.

AN RPYRTAE B (x, )R, TSR AN E A, y + D (X, Y -
Dy (x+1L,y)s (x=1,y), IBAAGEE FHPEMEREL, KRNI CEEF A,
s (0,—1). (1,0)« (=1,0).

int X[] = fo, Bl =y

int Y[} = (1, -1, 0, 0};

RERLAT LMEFH for FEFR KM 4 N5 1A, DARIE S M ATAARR (nowX, nowY)AHERIK 4 4
PrE, W FR:

forfint 4 =0 @ ol abt)

|

newX = nowX + X[i];

il

newY = nowY + Y[i];
; } ) |
TS A ARTD, 5 e BRI b BFS M5k, HEZ R H QML
HE (FEE A DFS SEAED:

#include <ecstdio> .

#include <queue>

using namespace std;

const int maxn = 100;

struct node {

int %, ve  JINLE (v

} Node; i
ik B, me ‘ /I FERER /N A nem
int matrix[maxn] [maxn]; /701 HEFE
bool ing[maxn] [maxn] = (false}; //WBRMLE (x, y)ZHECALLRA
18c W] = oy 0, 17 =142 / IHEERA
int Y4l = 1L i=ln O 0 '
bool judge(int x, int y) { [/ FIWTAERR (x, ) AR T BV )
/ /SR false
ifle o= 0 i i wie= m ] a0 meturn Talge:
[/ MR E R 0, BR(x, v) BAEBA, B[Pl false
1f (matrixixl [yl == 0 |1 ingixllyl =~ troe) return false:

/ /L LA, JR[F] true
return true;
¥
//BFS BEOHALE (x, v) FIEEMSR, HZRPFE “17 I ing HBEN true
void BES(int %, int y) |
queue<node> Q; / /58 BB
Node.x = x, Node.y = y; /24T R AR (%, y)




3.1

[ /545 5 Node ABA

0.push (Node) ;
[/ BE (x, y) BN

inglx]l vl toue;
while (!Q.empty()) ({
node top = Q:fromt(); /J/HUHBNERLE

/ /BAE TR HBA

C.pop() :
{ /1T 4 Ik, 153 4 DAL E

Forqint = 0; 1 < 4y i+4)
int newX = top.x + X[i];
int newY = top.y + Y[il;
if (judge (newX, newY)) { [/ MBS E (newX, newY) THEVjin)

/ /B E Node HIAFRA (newX, newY)

Node.x = newX, Node.y = newY;

/ /#5425 55 Node ARSI

Q.push (Node) ;
true; //WEME (newX, newY)BALLEA

ing[newX] [newY] =

}
ank main() | v
scanf ("%d%d", &n, &m);
forline x = 0; X < n; sord)
for(int v = 0; ¥ < m; ytt) |

scanf ("2d", &matrix[xl[yl): //BEA 01 FEP%E

}
int ans = 0 / /TR B
 for(iat x = 07 x < hg mHE) | [/ BB E
C for(int v =0y € mp oyEE) |
/IR TTER 1, HARNTEA ,
if (matrix(x] [yl == 1 && inq[x]_[y] == false) {
ans++; : 7 1380 1 i
BFS (x, y): //VilIEEANR, RxRid “1” # ing #AREA true

}
printf ("%d\n", ans)
return 0;
L
BT RAE AR T.
A e KRR, H o« RERTEL MR, T <7 RFEFH, SRRk
H, TREL M. B3P, MELIHMERK y) (PR 0 FF8), HEKAGERME LT




$8E BEE 2) —#EEH

EAEK Y+ (y-Ds x=1,y) (x+ 1L, y)OAMIEKEH, RARAS BIALSTHER
B

g B,
%S %
i e
‘ e e ol
fE LRI, S M4 N2, 2), T IR A®A, 3).
fEAG S, BTREREDPH, 1 BFS 282 R ARE T 1, B aT EUAGE
S TR THEOE T2, IR AERIAA S T I EH00 2 TESRR IR R S BIIEE S T &k
DI EL
T ] LAS R T A AR
#include <cstdio>
#include <cstring>
#include <gueue>
using namespace std;
const int maxn = 100;
stypct node {
int x, y: //MEE(x, y)
int step; //step AMER siﬂﬁﬁuﬁﬁﬁ%)ﬁiﬂl CBRZ%0
}S, T, Node; //SHEM, TR, Node A4S

int n, m; / /0 HAT, m HFl 4

char maze[maxn] [maxn]; //EERER

bool ing[maxn][maxn] = {false}; [/ RFRNLE (x, y)E2BFSAT
inr X[4l = {0, @p L, nlty / /R

1ot X lal = ilei=d, 0 Ok

//RBIRLE (x, y) REEK
boel! teski(ant %, inEy)
LE (o= w1 & =200 1 yise m ik w0y return Ealaey o ERDAG
if (maze [x] [yl == "s7) ‘return falsey / /B EE
if (inglxl iyl == triue) return false; /1 BB
return true; //HAAME

Tk BES()

queue<node> q; / /& XBAF
q.push (8) ; / /¥R A s ABA
while (!g.empty ())




T HEER

node top = q.front(); //EUHHBAEGE
qg.pop)s  //BAETTERHBA
if(top.x == T.x && top.y == T.y} |
return top.step;  //#K, HEEFIERDOHH
‘ | . .
for(int i = 0; i < 4; i++) { //MEH 4k, BE 4 MEGME
int newX = top.x + X[il:
int newYs = tepy & Yiil:
if (test (newX, newY)) (¢ / /LR (newX, newY)HH
/ /W& Node HIMFRA (newX, newY)
Node.x = newx, Ndde.y = newY;_
Nodé.step = top.step + 1; / /Node JZ¥Ch top KEHN 1
~ q.push (Node) ;  //¥%5 5 Node TIABAFY
ing[newX] [newY] = true; //WEALE (newX, newY) AL BA

}
return -1; //EHBBHAK S T WHRE-1
i :
i
_int main() {
scanf ("%d%d", &n, &m);
forddnt 4 = B; 1 < ng ihd) |
getchar () ; //RLIERRATEHBATH
For (1At 3= 05 3 € mr ek
maze[i][§] = getchar();
i
maze[i] [m + 1] = 1ot
scanf("$dsdsdsd”, &S.x, &S.y, &T.x, &T.y): //HEAHAKHM
S.step = 0;  //HIBAHARAIESCK 0, B s Bl s MR HHCA 0
prinet(Madin’, BFS()‘);- ‘

e

return 0;
}
NS
b8 1 sAr Sl
..... /I RERR




WHEY REN WA

S b

22 43 //HRA S MARRISE S T R

e

15 :

A A R R O e R, REECHTFE S, XN FIMAET R
5 P 3 0 2 ST KA B '

FFoRid— i, 7E BFS I ER inqg BARE RAIMSE REECALBN, ARSI
WOV . XAET: WREERLES YN, T REEANS AIEANIH (HIER
i)y il Al S ST PLBA BT XA G SR, SBURZ A A REAN, HEE
AORHG . Rk BFS ib@A 4 i RA—K, MFHEERE inq AN E X AERREBTEA
AR AESS AR 1R 4T 1]

KfEHEH, 2fEM STL ) queue i, JTEEABLK push #fERRHIE T 2R — 1 BIA
ABN, BESEAEA BN EXT R T 2R BB A < BA S P RIS, Tt BA U Bl A KBSt A =
MR CE, HEEEHATRESIANK bug (—RH M4, Fln T XA

#include <estdio>

#include <queue> x

using naﬁésﬁhce std;

struct node {

int‘data;‘
}all0];
int main(). {
queue<node> q; 56
for(dnt A =l T ce: Se i) Sl
a[i].data = i; //a[ll=1, al2]=2, a[3]=3
q.push(afi]);
}
//EREBEAEE TR (B al1]) MY 100
g.front () .data = 100;
/ /5= BRI BAS T ER B TR SR SR T %
printf ("%d %d %d\n", al[l].data, at2].data, a[3].data):
/1R ERE ST a (1] BURECY 200 (R a(1], EEESEHCY 100)
al[l].data = 200;
/ /L ER R TR BB S e SR BAS T R
printe (MsdNa’, "qlfront (Vidatra)
return 0:

}

1 ) 5 R

4525 3

100

PR, % X A I JC R AT S AU Vi R, BAS P AP TR e




= W KR

AERTLELRS, TREMNNHS GnERBANENR TR, flin, LR F ok

%
@ FE > BERIR RN
@ Codeup Contest ID: 100000609
Hidik: http://codeup.cn/contest.php?cid=100000609.




l

BIE EER (3) —LUE
%*@ﬁ (2)
9.1 WEZXH

9.1.1 BIHIRE LS

SENE (tree) HIHES.

LR R ERR. 2T, R RARE, MREFREEMBRHE. EdETE
WEORAWif%iE, BRARTXRHE. EHREHT, RNEARBEZMEBERRK—FE
e . T ik, BB PR XAk, WM, RIRMERNLE A (node), H AR
ZAMLE R (root), HI M REBREZHFAE—MRE : ERHBREAHFE R (eal,
H-F4 A BEM B H S s BETRREE B i (edge), H 4R FRER
PIANEE B (N RN X, BERUE 8 B TG R TR 4 s s 4544,
BEMF L AR IERERRA . EHRENT, —BRIERGRETER LT (SHLHH
W'P%H*Efi), SRJG A T ZEf T RIABNE T4 A (child) (AT FEBFH (subtree)),

gE R T A e HEFEM P4, BERRRGEILHLFH
Wﬁ@ﬁ%%#? E 9-1 BT =MAREERIN.

root

A A

o1 WREE

HTFHLERER, S ATENR KIS ESRE T e, Fiil LA R
SR, A EiRafiteinctd, HPiROO% &4 Ak il 758

© WATLLERA S R, XMER TN AZH (empty tree).

@ WHEWK (layer) MRL mFFtER, BRESAFE—E, RERTHIORES LA
B2, DA

@ B4 AR THRREFRA S S B (degree), A 45 S IB KB BRI (FR
A RERE), Bl 9-1 R =FMBIBES Tk 2. 3. 5.

@ HT—FLEEHINMGE R, BRPAFER, FENE M ARR, D8 —ERn
—-1. HiREE., LS TIAE 1 5 —E R —ERH.

® MFE A IER 0 M4 s, ESRP RE—ANE R (MAFRE S B, R




o mmER

g AR T4 s

® 4 RIERE (depth) REIEMRE R GREN 1D IR B &R RN 1%E] ki
IRBEAE: S RREE (height) REIEMBJREMTE R (RN 1D JTR BRI &R 2
TG RN R B W ERER IS R 4 R BRI, W IR fE M 4 B
BEo SRS, wREEAERRAHER, B 9-1 B =#W RS AN 4. 4. 2,
{E BARE A2 mOR UL IR BER & BN — S T o

@ ZHRMAEE—RRAFR (forest), BIARMZE THRM LS.

AR R B XA UL T, ERESCLHKE T HENHN X, KREFEA,

9.1.2 _XHIEHE X

B HEELS H XS e X

O BA_XWEERSG L, B—HRTER.

@ A _XHHRE S AW ATFWARR, HZETFRRGFRE0& =X,

WA, HHardidHe Xe? Hedhe UiEAaaREXBS. Pl iR ZRAN
LRI REF, SHEX N Fln]=Fn-1]+Fn-2], XEHIARPE X, BHEA SR
HI7t%& (Fln-1]5 Fn-2]) K& XXNFoAE (B Fln].

FIRARIMRER: — SRR, v LB HARRIASE, M E AN A AR AL
FHIAE, IHERKEACHERLGR BEATTLLH “3G8”7 XFEREIHESCRENT .

TR PFAROE N DR, — R R HL AR SRS RLEE S,
Forb A X SRl K i 4 A 5 K Il S SR (R B A DN 1) R, 3 U 5 ) A SRAE AT
RIERE IR, ARA X R IEE BRI —2BIRaS, —R#EH. =X R
—ANGE S A FREE T LR — AR R, AT DU A A FRAA TR XN, 4804
FRHEBERT PR —BRARY, AT RUME— AR 22 PRI TR IR — X, XA EL SB35
e AW ‘

B 9-2 & JLFF LA R # — SO :

root root root root root

/7 A A

Eo2 —XHirEHE

EETFEABX D X EER 2 BAEX A RS S5 5 0 FREARX 4 224
Feitn, BRUCEEA 2 MR R BEUL AR AN G S 78 AN ORI 2. T = R ARt 2
BN BTSN EE 2, AERELA THET™EX 1, AREEERHRE T4
FRALE, Xt X5 ER 2 MR E R .

TS H PR PR R E — XA .

@ WXW: B ZH8 AN EEGER] T M ZE0E R E RS R B 9-2 I E Bf
h— 5 = XU




nggﬁ EE%(@——&E&M%&(D

@ REZXM: BT & 225, KRB SANEEEE T 4EREEINR RS
REL B — R RMNEZAESAFER TE R, THIXEESLS AU R A,
B 9-2 I DE #4—#R564 — X

A ALK A TR IR A A — XM A% VA5 XV ? 32 B A NAE — X KIR & Hik+
e T E B BIX AR IT ) SORSEIE IR, NIk, &R Aa— T SR rX A
HE o

B e = SOP [ A BORERAE — T LM IS -

O Bk: mAE=XHERKE, BaRRMEES. W

A

B 0-3 ik, WIRERECHME, MARLE LA BB, MK AN

BN L TRESLE B AMAR C, BAMTR—ANEK (4 M.

FHTOE E MR, FilD RRH, T CHAENILT EA e BE 8

G W% L, XHE DEFG AR —BR (34, B 9-3 —XHERAEAE

@ BTSER. REG R B4R HAEE R TG R: — M4 RN FIRIRE SR
HEMETE N, EMAETE SRS A . 515 A FENS R A S L%
G505 (Fl—BRAERISE RIS SRR B kL ). WMRAEE RN A X BIZA Y AL
TR, BARGR X BER Y MAES R, SR Y BEn XPFidn. EE: 8
CEER B O S, LREACH TS A. BlnE 9-3 1, BREE KEL S, EEB
M F4 A, B CHAIHET S, ABD #62 D fIH%4: 5, D R 2 ABD BIFHE A .

9.1.3 XM WHI{FRESGH SR AR ER{E

1. =X R ,,
—fkd, —XRMERESREEN. MEERENRAE, BT XN ERE
2, BEFREH AR T PIAS——23 548 8 22 TR AR 45 stk A0 70 RO &5 il .
REAN TR, WHRE NULL, HAhor i@ aER s mmE, Bk X ahaER e
X R, He X
struct node {
typename data; //FiRiR
node* lchild; / /1R ZETRRE RS
node* rchild; / /T4 FRRE S HFaE
bi
M — X R AR S A FAE, Bt — &% h NULL:
node* root = NULL;
MU SR A EERT ST A (B — O P aa A5 s BRI, st nT LA R T T ) BR L
[ VER—AFEE R, v g Ui
node* newNode (int v) {
- node* Node = new node; // HiE—/ node M E it 25 [H]
Node->data = v; /1 ERBER v
Node->lchild = Node->rchild = NULL; //¥IREFTRELLET
return Node; / /3R [T R 4 A b




S W R R

TR E B LR LA X IEL, XA AR, B mA S IER,
Horh R RV X AR R A = SO X A LR, RAEARY A AT EENHERK. &
B, A BRI AR .

2. XML RNER. BX

BRI RAGTES S BRI & T, 78 = SUR R $R 31 i B oA 45 8 BRI 45
A BB S 45 & BB

= A B R SRR A RS R . B0 O A e S 7 A T O
BAKHAEE LS. BANRTER. EX8, BEKEEN Y4 AN ATRNA T
WAy RUEIH, BB AR AT O I BIRFE AR o B A A R AR AT AR S8
%, BNSEHIKTLATE MR TRFERRMLE S WRE, WX R TBEERIE: WRAR,
M43 B SR T A THIE, EFI4A04 408 NULL ik, TRBA T A
(HAEIL LA int B A, FED:

L void segarch (node» root, dnt x, int newdata) f{
i if (root == NULL) {

/ return; //ER, EHE GBEALR
. if(root->data == x) { //REBEEEN x MR, FEEBEUR nevdata
‘ root~>ddata = newdata; : L i
’ search (root->lchild, x, newdata):; //HEETFREEx GBHER)

 search(root->rchild, x, newdata); //fEATREE x GBI

0

3. ZXWE REIHEA

T XA R S, DA AN — SURPES AN R th 4T B I B 16
VEIR o {E R AN TRE], 45 55 INHE A AL E — M s TR T A — O AR AL B (X
5o XA RIRE ), XA sk, BE _XHPRHEALERSA 4 (W
Rt HEF MGG E, BAMEASRAARFE 7). Bk SRR 45k, B
XU S A A B R B A — X R A BRI . T E T XA B A R
PR b 72 3 U 2 e o R v — e SR MR - SRR F) ek R 8 A B T P B — AR T
1, BREREAZEN GEHRED fbi7st R i KMy, R 4 m s EamE A K
7o HIET AR B — X 45 pdd N\ AR AS -

//insert BHBCHE — RPN — N EHEA x BTSSR

/R AR root BAHSIM, BUHEATSRI

wvoid inserti(nodex &root, int x) { ‘ ‘

if(root == NULL) { //%H, SOAZRAN, GEFEALE GRALR

root = newNode (x);

return;
) -
LE (MR, x NAEELETR)
insert (root->lchild, x): //RETFRER GEHR)




FOW MR O WmEHEE @

} else {
insert (root->rchild, x); //BATFREE GBAN)
} ,

}

fE LA, RO — rl 2R R8s root A T H&. 5IHMERENTCE
N, BITEREF BN root S HEGHURERE. XAMAEERZ, 7 insert BMEFHET
LER, FHERS RS T 420 roote WRAFH5IH, root = new node XME AN
root (K& SRR TEiZAE F B A8 & (BI F—)2 4 root—Ichild 55 root—rchild) 3, tHEEAREIE
PG R ER X EHE, F insert sRECLAUINEIH .

WA Jtt AHTTH ) search PREATFEMS|IHWE? XZEE A search PRETBAIRTEE
root &M HINZ, AR root &5, MXTRENEIHIS AABNBRRAFTEMSI K.

W, WK REZEMS I HE? —Bokil, WRREPTEFRLE A, XN X
g, RTFEMSIH; WRAREHIEMCHFESRNAR, RUNEEIH, BA
Rm5IA. ZTAMALREHL, AEER— TIN5 RG] § 5 ERER.

BRI 1), EFRSRZE, FUAFERNELTREEA NULL, £RiX
MBI RGN RA AL T

4. XY g

XA IL SRR XA mE A LR, AR ERNS s8R R4S H
AHSH, R HEE B2 10 E M AN EUR A ER A, REFRIETEA1EH insert
BB DMEAN X, R 2R EIR S a4 root. MFLERB LG, TTHRENE
(15 i AR g L SOR ) 2 il N B Rl N5 . AR TTF

/1 =3RS e o,

node* Create(int data[], int n) {

node* root = NULL; [/ FTRERE A root

for(int 1 = 0; i < n; i++) { =
insert (root, datal[il): //¥ data[0]~data[n-1]H#A X Hd

} v

return root; / /R[PSS i

}

5. — XMW B

1R 2 4] 2 B AN AR VT 54 root = NULL XA Gk, IF HABE 4EARSE ML R
B, HARANTE 2 /€ *root == NULL #R root = NULL HfHA K jl. X EHTAERZE -
X B E M AR R T X F B, T B 9-4 K3 X — .

Wk 9-4 Fion, AUBESE XA~ XREMH — XNEEREMZERMK T #i kAU E.
AL, B 2B, BAREE mE R AR, H U TR S S
bR TR AR S sl . W RER TR W, A BRBMAFERS A, kst
£ NULL, RARAPFEXANG R FLES C 12T DEF KA TR T3 888 28,
i C - 4548, DEF M 4ast 5 4 a4 # 8 NULL.

TEIB AR, SR A TRMRSS fiA TR S rUdIH. BN R FREE SR, A4 root
— €& NULL, R/RIXANE AL T F)*root = NULL MIEHRMAR SR T, B A*root




o BAE=RR

8 SR IR AL root £ (0] S M N2, (BIXTCik U it root A 4%, WBIEERE
BRI 1, Fltsroot = NULL H)EiERZHRH .

A LN

B e // \
NULL

D E F D E F \

/ )\ /

NULL NULL NULL NULL NULL NULL
K 9-4 —XW{HELHTRER

 Em AR, BEE T E A root = NULL S*root == NULL W)X %I, HEI%S SHht
i NULL 545824 NULL FIX 5] (ALY TE A FES S RFEEREARMXED,
XS RIEEEZER, FAE R —REBLHAELS mREHFE, U—REL
root == NULL.

6. SEA XMW HIFEMEL T

MTEAE T XRRUL, BR T R Z XEERIAAE SRS, B ] AT ST (B ARG ik X
— A XN, MRLTHIES BN LR, AESARITFETHS N1 IFH),
MR EIRUUT B 9-5 Frn g 5.

WA LIERE], W5ed = XS R — N |
R (BETH x), HEBTFHRS—ER 2x, MABETHH
S—ER 2x+l. i, 5E4 =Xl g — K 2 3
AR 2 BALREBT A S ANER, Hb k Ase = X
FIBKEE, H 1 SAFBREBLARRS R (B84
ZE SANREAFTE FARA 0 407 Do XFEREW LB FhrckR
R RS, BAEBTFNAZ TS5 SE U EEHHEAE.

Bk b, WMRAREETIH, WA B e e A, RIS AE G R AR AT S B 4
SILAE. (ERIXFEMA MR — R RIS HHEE R Gk M ARTERNA 21
), BIHAR D K R Fh 5 R A — Mt B AN « At SR H B2 e £ 554 = X,
IAKA RN ATER MG i BRSO 1 BIA], XS KKTE RS E .

Bribz 4h, ZEA T T RFBIR TR e XN B RS CCT 2 i
hE Est&ibd, & LIRS R . MAMEANE SRBANS R ER: 24
A GETFHRH root) HIZETEAM%S root « 2 KT A ENME n (AR ARNTFEH
Wit 7482 ) AMEANGRRBAZE RSN : Z5 R T root KT KB n.

4 56 7
B 9-5 SEf—XH%i5rE

|

@© R B BN
@ Codeup Contest ID: 100000610




HOE RER QO —HE&HEE O

Hufik: http://codeup.cn/contest.php?cid=100000610.
oY

9.2 —XwiayiEA

T X D R T — I ) X T
gEs. WA AR EFED. FRER. &
JF 35 B R R g, Heeh, AT =Fh— R A R A
% (DFS) SC3L, M2 —MH T ELAE#EER (BFS)

K. —XWEL TREMTREEME 9-6 Fizs.
SR AT =PRI T v . BT 4 SO 3% )9 .

XL R SO R S R T AR T A 1 )
. W 9-6 Fiw, B R SAES: fag o6 SINEATHERRE
p. T TR, B TR T AT SR MR, SRR 038 5 T L 43
X = HO A O S R S — A, TEH R SRR BT, ZE TR — s
SETAETRBS, FFTN “sh/E” BRIRG A root ZEEHIORE, DAILSE R
IR RS S 2 T — A T, S 3 7 B R 2 T — AR e 5 T, S
TV B R 2 T — 75 T HR .

9.2.1 LM

1. SEFFE P SEE

XS PR, SR SETT B S  root, MRS
A E VIR A TR T, DRI e 3 ) 3l It
FFRARG R~ —~ATH, W 9-7Fir.

AT SEBLBRR BN, FHEBEIRHER:
18 A CFE IR . i 35K B4 T DA i o6 R il
Pift e XEBERE], BSUimREas & (AT LUBHE T
H), FRBIHVIR A TR, SREERATH.
M 3X e — L3 H U5 ) A2 AL T, I 5
RAtAWe? — X i3 A % SCHP B R R — X
WA — AR, X [ RME TR, RIfEE
YT PR, WREEE TR, ARG BIE T SEMIA . SXREEDAS B T E S URE
G5, BERT LS H e A AR .

void preorder (node* root) {
if (root == NULL) {
return; //FEER, #ERHAR

root

NULL NULL NULL NULL

B 97 SEFEMIREE




':,Zlfv«’;pr ﬁ a.:f % ia

/ / ViR LS 5 root, Bl lHs HL AR 84 B
printf ("%d\n", root->data);

/ 1 T

preorder (root->1child) ;

/ /il TR

preorder (rooct->rchild) ;

}

AT BB AR SRR, T A — M T

CAPE 9-7 SKIEAT 55 38 7 AR «

@ BEXNBRN, RESRE A, ETFRAATREGT SR . RRCFEEX,
FELV ML A, FEE A, 2E, EWHAETFRFRESER, REBFEWRA TR
B G |

@ TREViH A KA TFH, Bl B. D\ E 4/ R, MXBR/NEHR TR .
AR S0 B, Bt B, 2J5, BVilE B MATH 5S4 FH.

@ Vil B A TR, MRS b D, EicHitt D. 2505k D A TR, HME DMK
ZeTABIMRES S NULL s 2)i# i (root = NULL), T & D A& FRvin e, ¥
FEViF D A TR, FFEEREERAR, T&DKATHUIRTE. 2K, BRATHIT
S

@ B FkRiiE B A TR, RS ACHE, Bkt E. Z/E0H E WA FRAEGT
B, BTA@T—HMRETmEERE. 2k, B WA FHURTEE, RN A KRR
e,

® #ifuvra A B 7R, RS S8 C, BkHIH C. Z 55 C MZE T, K C
HIZEFAERORRSS KO NULL TS BB IRIA 5, Ik C A TRV e, S ViR C AT
P

® T CHATFRMRE S8 F, EItkit Fo REV51H F A TRAGTH, SRHE
ARZEMTRE. Zitk, A KA FHRSEE, BAGTFEIEES R,

i b i AP BR AT 40 5% & 1 31 A ABDECF .

2. EFFEPFFIRI MR

BT 5 I S U AR S i, B — R - XM e FE LS, FRIRE——2 2
RE . Bl EREE 7, SRRSO, A REFFEIFIINE 4, Eit A RRE S,
mixf A BZEFRPR=AE R, BNRERFE P52 BDE, X B 28—, HitB 2
XRTFREIRE S

9.2.2 WFEM

1. R P I SE L

X IR, R SETT R ZE T, BT RRG R (RMERET ABE R RV HD, e
ViAW, B e P e U = AT —~ R G = T

o 3 7 P SE BB B A S R s A R, RN AR S R BT R 2 AL TR
HiE T, EUE RS B A

void inorder (node* root) {




ok #KN ) —HEmivER (D LTS

if (root == NULL) {
return; //BIEEH, iﬁlfﬂﬁlﬁ-

}

/1A TR

inordé;{root->lchild):

/ /i RIAREE B root, BIHIHE HHER IR

printf("%d\n", root->data);

/1T TR

inorder (root->rchild) ;
} . 5
DA S 3 P R T SRt AT oh P I AL . Ok T TR AR, R U TR U )
1TTHRIE, Sehxteqth e S e E.

@ XPEARM, LR A HERFREANEN TEEHNETRIFESR, R
B HARG S, BEAERA TRETESR.

@ FRUiN A RETH, BB, D. E &, MeEfdr+reh. E%E*ﬁﬁﬁm
X, SefEiti4s 2 DBE. 2, A%E?Nw@mﬁ

@ BEVIIMRE S A, ¥

@ RISV A 4T P FRHNER, NiZE&H#% NULL (EFH). C GRE KO-
F (TR BIREDR, BBl C Ml F. 2, A MG TFHUE e, B RED
RS R

3 b A 25 R AT &0 i D 51 9 DBEACEF .

2. IR R R

H T R R T R AR S AURE S TR TR R ], PRk REANER S =, BT LLE
AR 45 A R R A o A B X A 22 TR T . Bilan BT g, KRR — X
B, A BHRLE S, BEIHERFFAI A 200 S Dy By B A AETH, 1AL
(1455 Cy FRbE A AT . B35, 16 A IATHS, B RIS, Bt B Z4f D sk
B AT, B A4 E MR B 04 TR . BT WS esERe s, TeURRTm-4Hm
SRR 3 R A48 0 5 i I FE ST LD, 3Rk S i i i S I 3 — A — e =
g, E TR B R XA R . TR AT LA SR T TR SRR IRE ST R
PR e R R ) A SR R AR T O (AR A JE TR .

9.2.3 Jal¥il;

1F?ﬁ%%$m

SRR R, MRV A TR, BEUA TR, BUEA VRS N (BHERE A
ME%F%MLlﬂ%F?ﬁFMﬁFWWtE?W*E?W*ﬁ Ao

5 P36 77 B SR T B RE R e A —RERD, R IR S RUBHERE ViR, LRI
S AR

void postorder (node+ root) {

if(root == NULL) ({

return; //EEFH, JEEJZL??-




o BaE=Ei

}
[ /5 TR
postorder (root=>1child) ;
/ /AT
postorder (root->rchild) ;
/ /AR EE B root, BT H s S
printf("sd\n", root->data):
b
DA S 3 7 R R SR EAT G TR DD AR . A T TTAERRIE,  RIAER T 85 ST
AT 7RIS, SERRX e U AR S S e P AR R .
@ *FREBRBE, G RR A HREFFEAINE XL, TEEVRETROFEER, RE
A THFTES R, REAEUIRE .
@ TRV AKZETFR, BB, D. EZm, XEM#TEFEN. SRHEE RN
SEX, SEEEIHKS SR D By Bo Bk, A AT 58,
® REViH A G P . H&EFEDIIER, NiZ£&#% NULL (ZF#). F CHTH).
C R4 ) BIUNFUIR, Eik B F. Co 2k, A A TRV 5EE.
@ FJavimiREE A, K. B PRSI
A1 F) 25 SR ] % S g ) PR 4 DEBFCA..
2. JEFPRIFBITER
J P 7 e R AR 5 e B SE Vi 1), RN e A S, BRI S Rl BT PR 3K
¥, FAIMBRE—N—ERRE K. flin bmmelFrb, EREhFrEE—1 2 A i
LHEARM ARG SR A RS A A FHE BED, 'Bf1MG 78 FF5) 2 DEB, Kt
JE—A B BLE A A TFHIIRS S BT ERERS A5 EFE L THAG T, R
AT DU FE 30 P 50 I P, PR AR S5 SRR R A TR TRATF, TR
A LG ZEF R A0 4 i SR A AP IR, B HREAS 2] —BRSEHER) — X .
BRIV, TTRRSEFFBIFFIEREFEIFS, #RAANE + 754 R —
HiAfE — B . XEEN, @EskrEhFIINEFENFERRARMRE A mHAE
i e A A R R AR GG )RR A G T IF, TSI AR — R = . 2988, XA
B ARUEAE I A TC R AR N A REAEH]

9.2.4 JEAIFED

2 38 [ 8 4% 2 UK T AR &5 A 1) F 22 JZ2 ik
T, HXHR—ZERg s MR R . Bl 9-8
B~ B R 2 s 7 7 7 A

K9-8 I ML =2, TEMRE SIFHEM
FRETEEE, X E— 2T A B i
BRL 1t 2% — SR 9 J2 Pl [ 17 71 A ABCDEF .

XA FEFN BFS 1R#, A BFS #T#HRE &
CAT™ BEAE R 38— o8], oo R 31 — SOt e ™ B UG
IR R b, BRI 2 R P AR 24 T e — X Bl 9-8 2 Vi 7 I




WoE EE () —MRANEE D

MARES SOOTIRR T BEAR e R, HEXBBRIMF:
@ ¥R A root MMABAFY g.
@ HWHBES S, TiHE.
@ WMRRGHELET B EE TN,
@ WRLREBLET, BAHETA.
® EBFE®@, HEIFI A,
TR L% LIRS AR
/I BIFEH :
void ,, LayerQrder (node* root) {
queve<nodes> q; //HERIFIBRAEHAL
q.push(ro;ﬁ?t); /GRS s ik N BA z
”while(i'q.émpty()‘) {0 L
4 node* now = qg.front(); //BHBAETE
 9.pop() ‘ -
printf("%d", now->data); //UiRIBAEIGE
if'(now->1ci'1ild != NULL) q.push(now->lchild); //ZFHEZ
. if(now->rchild != NULL) q.push(now->rchild); //HFHiEzs
, } '
b : * .
ATLURIE, X BLAE A RIS G &2 nodex R I AN/ node B, XK N 72 AR FE
PRI BT, AFIHRAF 0 LR R —ANEIAS, R n 52 BAF o B 82475 node %Y,
AT EBHBNE TR, MaTENFTRERRT B B RBES T ASIF B, Hikp\5)
FAFTA node AR U tdil, R nodex AR B . IXFE AT LU 5 ) bk B KUR T &,
MASH BB T
AINETESRL, REZEE L ERIF NG ST R, XN TR — X
45 R 8 ORI —MESRJZ K layer FIZS B
struct node {
int data; //B#E
int layer; //BK
nodex lchild; //ZEfgéH
nodes rchild; //#Aifkétsk
17
i ZAEMREE NBART AL S AR 45 2 6 layer Ky 1 SRR RSHIEE RS — 2 (T LA M4 4
MESH 0, HBEIME), ZJFAE now—Ichild Fl now—rchild ABAFT, M1 ESEICH
AT R now HIJE5 0 1, B
/B
void LayerOrder (node* root) {
queue<node*> q; //TERASIE EEMBE
root->layer = 1} /IBEE SRS A 1
q.push (root); //HREE HHuHEAFA




T B g

while(!qg.empty()) {
node* now = qg.front (); //HEUHBAEITLE
q.pop ()
printf("sd ", now->data); //WHI\EGE
if (now->1child != NULL) { //ZFHIES
" now->lchild->layer = now->layer + 1; //EETFHESAHAIES+L
q.push (now->1child) ;
}
if (now->rchild != NULL) { //&FHIES

now->rchild->layer = now->layer + 1; //AHTFHESASNMES+1
g.push (now->rchild) ;

L

}

BJGfRR— A EEN S AE R XKL R RS, ERXR
ZXH.

BB AN FH N pregs preas -+~ prey, HIFJFFIA ingy ing. «« ing, WIE 9-9 Fi
o BAWGEF TR A, SE/FFHIREE—ANJu% pre & 2400 — X IRRE .
TR FIRPE ST A, MRT  SOR AR & RURE R R R BRI A o A TR TR DR,
kR e 5 ch R B AN G A iy, 143 in == prey, XAERUES T8 PR T RS 5.
SR TR 4E A numLeft = k — 1. T4&, A FWIEFFHIX A2, k], £ FHE
B R, k — 1] A FR B 5E R 51 X ) [k + 1, n], 47 A% K 30 X Tl [k + 1,
n], BHE N TFESL PRG-I TE I E — XAEIAT .

-

root
Le TR EE ]
F——y e

FelF prea e pre,  preg.; -~ pre,
PR im e ing inm i,
— W

LTH 7

L5 S AHCH numLefi=k—1 an
K99 HFFAETFFIRE XD REE

L b, R R w5 5 B X ) A [preL, preR], H R8BI X [A] A [inL,
inR], IFAL RS SANECH numLeft =k — inL. 3XFEA TR H0 58 FE 51 X (8] L [prel + 1,
prel. + numLeft], Z& 7 HFFFIX (0] 2 ([inL, k — 1]; £ FRE5E)T 781X A & [preL +
numLeft + 1, preR], 4 FH 7/ FFIX A £k + 1, inR], 1 9-10 frzs.

W, MP—EXFEEETE, AR EERLNE? XA HBEREBAR, FHAR
B PHIRIKBNTET 0 B, S0 — XRMAEAE T, TRBELXANFHEAEITL
Fte

AR b RS A A, A AR e e BT SIS




7 F9E RBERE D —i&zﬁéﬁ*’@%%ﬁ (2)

root

A TR
AL As

L vl A ' DN
el Preprel+1 P"€prel+numLeft P"€prel+numlefi+1+1 Préprer
i i i R
GG 2527 N g v IS
LRt I

- " root
ZE SAECH numLefisk—inl

K 9-10 SE/FFHIS s Mg — O ) 5 7R i
/4R FRFSIX (AR [prel, preR], HFFFIXIEN [inL, inR], BEHREAHHE

node* create (int preL,r int preR, int inL,_F intfdnRy) 4§
if (prelL > preR) { ‘

return NULL; //%&FFIKENTFSETF o, HERME

}" :

n;ade* root

new node; //BE— RGN, FIORIRCE = XML
pre(prel]; //#4& B IEE AR 5 HE

|

root->data

It

LIE ik W |
for(k = inLy 'k <= inR; k&) |
if (in[k] == pre[preL]) { //fEPFFFIIFHRE in(k] == pre[L]4 R
break; : ‘
}
}

int numLeft = 'k = inL; //A TS A

/1 EFHISEFXIA KN [prel+l, preL+numleft], EF#[Zfﬁlyg[inL, k-1]
/ R ZE TR EOAR 4GS Ak, REY root HIZEHRES

root->lchild = create(prelL + 1, prel + numLeft, inL, k - 1);

/ /TR AR (prel. + numleft + 1, preR], FFXEN [k+1, inR]
/R EA PR RS Sk, WES root KA TRE

root->rchild = create(prel + numlLeft + 1, preR, k + 1, inR);

return root; //IR[EIMELE sitbat

}

i B AR T AR X . B TR R S T SRR G 5 s
JZ 3 7 A B oA AR e, IALEE H Bk e . Jdh, A SRR RS R B
MR —RR X, k2 — R,

IR %, TR R AR R AR — X O — 1
g FEREITUSRFFI. BFRFS. BFFFHRER ARG R ME—r — 3R,
ME=AFREERE=—E LB TEHNEE R XK. REZERF. 5P RS
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RUMRSA i, FEREMFER, #LA b FFIRE S B AL TR

[ PAT A1020] Tree Traversals

3 H #id

Suppose that all the keys in a'bin'ary tree are distinct positive integers. Given the postorder and
inorder traversal sequences, you are supposed to Output the level order traversal sequence of the
corresponding binary tree.
A

Each mput file contams one test case. For each case, the first hne gives a positive integer N (<
30), the total number of nodes in the binary tree. The second line g1ves the postorder sequence and
the third line gives the inorder sequence All the numbers in a line are separated by a space.
X

For each test case, pnnt in one line the level order traversal sequence of the corresponding
binary tree. All the numbers in a lme must be separated by exactly one space, and there must be no
extra space at the end of the line. ‘
R BN o He 3T/
WAFEB
1 L
2315764
1234567
i R
4163572
AR

25— R T U P PRSI A R B s, SRIXER —
X )R TR F .
PEBIRRR

Fi45 5 W 5 Fe P31 5 o0 R P 3 T LUK 2 H P 9-11 BT i) — X
W EE B T F5 A 4163572,
R

Ak R el G e D R R R i R 3R B — X B o-11 —HE = X
B, Wk 9-12 Fizw.

root

FETH tTH
A A

i N - Y
JEFFE3 pOStposiL. POStposiL rnumLeft—1 POStpostLrnumLeft - POStpostr-1
FEIEA [LTRYR || PRSP @ gy . inggg
N o S S R
VT
I TR

root
4 5 A0 numLeft=k—inL

B 9-12 JEFFFHIS e A — X ()P R




FOE RER (O —HEBLHEE 2

i 9-12 B, fiiseis IHad B th 32 1R 5 7 81 X (8] 4 [postL, postR], H R 1 IX [] h
[inL, inR], B4 t/E/FFHIHERATA, JEIFR5IHIEE— M IGE post[postRIBI R4 . #
FHERELLEPFFHHFHE—MLE k, 113 in[k] = post[postR], XFERLIRE] T & 75519
MR E o S AT 45 5 AN BN numLeft = k — inLo T2 28 T I )5 7 /351 X [8] 4 [postL, postL
+ numLeft — 1], ZEFREIFFFFIX AL, k — 1]; 4 FHEJEFF51 X i [postL +
numLeft], 4 F#E 7 RFFIX R N[k + 1, inR].

i L P 5 B A B — A U T ) 2 AN B 24 B
ZE5NE

#include,<cstdiq>
#include <cs£ring>
#include <gueue>
#include <algorithm>
using namespace std;
const int maxn = 50}
struct node %
int data;
nodex lchild;
node* rchild;
bi ‘
int pre[maxn], in[maxn] ,r'pgstv[maxn]; [I5EF, . B
int n;  //HAANE <
/ /BRI EFFFFIX R [postL, postR], HRFFIXIAN [inL, inR]
//create BRHR[EIFEE BB — SR AIAR 45 stk

.nodes create(int postl, int posER, dnt anlk. dnt inR) i
if (postL > postR) { ' : |
return NULL; //JBRFSHEEDNTET oif, HEERM|
} =
node* root = new node; //HFE—NERSL A, HRABEN XM RE S
root->data = post[postR]l; //Hr& BB AR S AE
int ki

]

for(k = inliy K <= inRpkE+) |
if(in[k] == post[postRl) { /[/ZEHFFEF|IFIE] in(k] == pre[L] %M

break;

}

int numLeft = k - inL; //ZE WIS A%
/[ /IRBIZE PR MG bk, TRAESS root WA $RET




B+ 2id

root->1lchild = create(postl, pogtL. + numleft - 1, inL, k = 1)

/BTG T BORRESE mittatlk, TRMESE root MU TRE

toot=>rohild '= createlpostl + Hunmbett; posER ~ly. k& 1. i0R)

return root; //IR[AMRES Shhk

int num = 0; // BT M s A3

void BFS (node*_ roet) 1
queue<nodex> q; //HRBAAE A7 HbE

g.push (root) ; //*¥HR4hE s ik NBA
while(!g.empty()) {

node* now = g.front(); //HUHAEITE

g.pop ()¢ '
printf ("$d", now->data); //ViRIBAEILE
num+t+; :

' 1f (ﬁum < n) printe (") ¢

if (now->lchild != NULL) gq.push(now->1lchild); //ZEFHIE=E
if (now->rchild != NULL) gq.push(now->rchild); //BFHIEE

-

int main() {
geanf ("2d", &n);
for(int 1 = 0; 4 < n; i++) {-[
scanf ("%d", &post[i]);
it
Tortine & = 00 i < ng i pt) |
geant (Yadl, &iniil) ¢
) :
node* root = create(0, n - 1; by om0 Lo /BB
BES (root) ; //E)?ﬁﬁ

return 0;

9.2.5 _XHFAScH

AVEN T REEBRIHRFTA AR, EXRHNSEAKRE AEREE . Bl Hes
2, BN AESERAMERITREr, T AT S B R S B OB KB THT BT A A
FEE L XA, SRATAR — BRI, T FR:

struct node {




%95 RER (3 —ﬁﬁﬁ*ﬁ]-‘gﬁg 7(2) =

typename data; //¥#E

node* lchild;  //3REIZETHHRG: SKTRE

nodes rchild;  //¥RiA TRRG: AlhIREt
bi ‘ :
FERXANE S, T Re il S A gl s, S5 node R RIZE A FRET AR
T $8%F, (ERMEEX T —SRIA TSR RN T RER S0, FIbE LERINE LIRS
M R], SRAR T A = X &

FriBBEa X ER RS, 4R AATIR A A int 2R, HREREL TR
IRAEBE T THR. AR EE MR NG R ERANEH node BB, Frf sha&AERH)
g A E A B R 4 A, TR e BRSSO S B T ARII T 1) T4, 45 £ node
i AN

struct node {

typename data; / /¥ .
int lchild;  //HRMZFRIEEER
int rchild;  //IRMAA TRIKHRFHE

} Nodelmaxn];  //&im¥4, maxn A% ERH

FEXFEREXE, 45 A E BT LR A T RS E

int index = 0; 4

int newNode (int v) { 1 /53— Node &ﬁ*%%ﬁ?ﬁ%ﬂg%ﬁ: index QI FFR

Node [index] .data = v; [/ BN v 4 '
Node[index].lchild = -1;  //BA-1 Bl maxn ®R%, BEABAEERE 0~maxn-1
Node [index] .rchild = -17 e ' : :

b

{
!

Il

I

return index+t#+; ,
} | - _ _
THAH -XHIER. BmA. BrmRE, S RIXH MR /AR
R _EREAT T BB, R AT EN SR SIEN L —T.
/ /B, root MAREE RAEKALTHI Fhx _
void search (int root, int x, int newdata) {
 if(root == -1) {  //F-1 3% NUuLL
return; //Z#, FHRE GEEZAR)
}
if (Node[root] .data == x) { //HRBIBHERN < 08K, BEBBUK newdata
Node [root] .data = newdata;
}
search (Node[root].lchild, x, newdata); _//'&E?Wﬁ?x (iﬁyﬂﬁ?)
_search(Node [root] .rchild, x, newdata); //fEATHER=x GEHK)

/ /NS root MRS SAEBEA F I TR

void insert (int &root, int x) { //iCBn5|H




HZEiE

i)

s e




%9% %ﬁ (3 —ﬁiﬁgﬁ#ﬂ%%ﬁ (2) <

printf ("%d\n", Nodel[root].data):;
/ /AT }
inorder (Node [root] .xchild) ;
} ‘
/1 J& P
void postorder(int rook)iid
1f(root == —1){
return; //BHEZEN, BEHGLR
} ‘
[IFREFN il
postorder (Node [root] .1child) ;
JIHAETH
postorder (Node[root] . rehild):
/ 1A FIHRES A root, B HAIRIRI Y
printf ("%d\n", Node[root].data);
} ‘ : |
=" 1o S e i
void LayerOrder (int root) {
queue<int> q; //BAEBAFIBAFBEE R TR
q.push (root) ;  //HHRekE S HHEAB
while (!g.empty()) { F e
int now = q.frgnt()’?]/ﬂtﬂl‘kﬁ';ﬁi

q.pop(): L

printf("$d ", Node[now].data); //ViEBABETHR

if (Node[now].lchild != -1) q.push(Node[now].lchild); //ZFHIEZE -
if (Node [now] .rchild != -1) qg.push (Node[now].rchild); //HATFWIEL

j :
TR T XRB AT DE RSN, KRS NI T SRERBERRNES . S REMR
BB T DLAREEAE I HR S, AR EAIE — XM MBS E EA SR .

>

© AL > B RN /NS .
@ Codeup Contest ID: 100000611
Hitk: http:/codeup.cn/contest.php?cid=100000611 .




9.3 WHNEH

9.3.1 W@ EEHk

AR W7 iR X LR, BI4E AN BRI B4 SRR e R IO RO
A2 B30 iHie i — X
B AE R = XA 45 I X, T DAV R B R th R ISR A A i, Hoh Aot
BHEER I A PRGSOk, A FREHETR A TR S REOHuk. EEIXRE T, R
—BR— R R UL, AT AR O B EAR S & X, T 4S8R O T 745 UK L
b (EEE AN HIF—NEA, FBUH 14 S BHhib) . A WrE kA SR, B LG & 2
EERTEAEBETE, HWREHEA TR, MRRXFEFLIF K
IMET & R LR & AL, RUES 4 node B8 U RABAT T THUXAF:
strnuct node {
. typename data; / Vec -1
—int child(maxnl; //{REHEL, FHUIFE T4 500 Fhe
} Nodelmaxnl; //4R¥A, maxn A% ERANE _ e
e ET e X, BT IREUR 745 AN, BRI child AR A BT EIRR, TiX
Xl B2 R H SRR AN AT SZ 1) O R 2 a] /bl i H R, Rt
TEA STL F i) vector, HIMCBERRHESCIR T ZE EBHASALIN “Sodl”. tRiRFEZ A0S
FRBEE T vector, EEIE] 6.1 T EBTT L vector MIAHKA A . TR node & XHS
AW HIE
satruct node |
, typename data; / /ﬁﬁiﬁ |
| wector child; /[/iBH, ﬁmﬁiﬁ?#ﬁ%?h
)} Node[maxn]; //&R%AH, maxn HEH LR
5N ASSSIRM, SFEFE AL AN, EdEi'ﬁlllﬁF?MﬁéﬂpF‘ﬂXHi AT‘#TE[J
Al, W R
int dudex =« 02 0 N

. b
int newNode (int v) { }

Node [index] . data > v [/ BEREA v
Node[:.ndex] child, clear(),' ISR
return indext+; / /iBIRIES B TR, 34 index HIY
i ‘ L

AREFH DY LR GEZXHD FEERN, —REHBEEA
PEAHBES B T 45 %S, JFESMS—%ER 0,1, ,N-1 (AP N
AEERANBO B 1,2, No FERXFFO T, AT ZE newNode
BRET, BABHETGENS S LLEREEAN Node AR Fix

i, ARWATE. fEAE], FHE 9-13 &) Node HAHFLRUAT v, Vs Ve
BEH:

Bl 9-13 A s B




WoE MR (O WEEHTE @

I
I

V0: Node[0].child[0] 1, Nede[0]hchildll] = 2, NodelQl:chila[2] = 3=
Vi: Node[1].child([0] = 4, Node[l].child[l] = 5; L

V2: Node[2] has no children, so Node[2].child.size() == 0;

V3: Node[3].child[0] = 6;

I

V4: Node[4] has no children, so Nodeldl.child.size() == 0;
V5: Node[Sj has no children, so Node[5].child.size() == 0;
V6: Node[6] has no children, so Node[6].child.size() == 0;

T ERF TR IR, WRESH AW R4 AR, BIAFERNSEH, B4 LK
gEF AT LIRS B vector #4H, Bl “vector<int> child[maxn]”. Z4R, FEXNEXTF,
child[0]. child[1]. -+ child[maxn—1]9 {8 — MR —A vector, M T &4 RHTH T4
M bR FL b, T—2RSRE, XMEEELEHERNBEREREEMFHHRINA.

9.3.2 ki) SE ik Dy

B N AZIE 18 = XA SE I P » X — AR — AR SRR Vo
K, T LUK FISRABLA R B RO RT3 I, B SV )
W& m, BEVIRA 7. B8, XE—ERT5 8,
BRI X AR GS s PR UG, RIRERT LA AR &S R T 14
XX P 77 AR B SRR T, 9-14 Biow.

A\ Vs 6

Bl B 914 K UL, B 0 6 U I B R A o
VoV VeVsVaVaVeo RIBUITF: Bo-14 WiscREf~EE

void PreOrder (int root) { e i

printfi"sda ", Ngge[“raét}_,data); VT ERTE R
for(int i =10; 1 < Node[roeot].childxsize(); it+) |

PreOrder (Node [root] .child([i]); //BRViFHZ A root KA FE R
} : _ ik
) - ‘ S
R — AN BT R AR, HXARMEE, FEAEA E A
KGR, AsAkBBHBE 30, ZEREE 8, EEMRES AT L2RAEH
AR REKNAFAEIE R ?

9.3.3 M2l

I 0SB 7 15— SRR 2 3 ) B e — B, B Vo

BRI, —B— B R . Bl 9-15 s,

WP TIFFFIA VoViVaVaVeVsVe. Vi A
1S5 SO T — SURER AL, — R — v

ANBAIUSKAZ IS, AR B T b, BRI BB TT &K V. Vs Ve
i, FERIEPTE T4 RUMA RS, HRIASIAS . W AfE—
SOB% J2 i i B Al | 5 HA A B4 2 il 7 4K -

void LayerOrder (int root) {

B 9-15  # 2 RFEHreE

gueue<int> Q;




Bz =i

Q.push(root); //HRERAR

while (!Q.empty()) {
int front = Q.front(): //BUHBEAR
printf ("$d ", Node[front].data); //iiEl248T4 Sskdmi
Q.pop ()¢ //BAEIGERHBA
for(int i = 03 1 < Nodelfront].child.sigze(): i++) {

Q.push (Node [front].child(i]); //HHAI%mHIFTHE T4 SN

) ,

} .
FIFEE), NS EXN S AR ST R, R FHEELSMA node I XA 38 N3 & ki
KA RNET:
struct node: {
int layer: //[iEXREBES
int data;
. -yector<int> child:
) | ,
TR ) )2 ek g mT PSS R TR AE
'void LayerOrder (int root) ({ / e
qugue<int> Q7
Q.push (root) ; //HRE SN ;
Node [root].layer = 0; //iBHRLAMESH 0
while(!Q.empty()) f{
int front = Q.front(); //BUHBAETCE : .
printf("sd ", Nodelfrontl.data); //¥iiiM4uT%: S sIES
Q.pop(); //BAEIGEHBA / ‘ :
for (int i =07 i < Node[front].child,.size(); itt) | v
int child = Node[front].child[i]; //HHGRKE i PMTERNES
/I FRRBE AL RS 1 L
Node [child].layer = Node[front].layer + b Y
Q.push(child); //HH4EISSBTRE T EAN

"

}
}

9.3.4 MBIl A DFS 5 BFS

1. FEEREEE (DFS) 5&MREH

ERBEVHRR R A R B IIRE R FE? YEMAACHE, 2 —RHIEED
FFEEAR, HARBTHO, 5Lk, ATRIEEIE OFZEH R 4/ELS S, PR eI %R
KARFBRHK, HEBEIE 9-16 Fin KX AR-R .




FOEFE RER (3) —ﬁﬁ%ﬁa?ﬂ (2)

122404 HE4T DFS 44 H 3 7 751 (P
ABDHIJEKLMCFG) 2 &, 05K e
i 20 X AR (BT RARS ., BAAER
AR R BTE TR, BESBBIFEEKFS.
L b, XA &K DFS KBS, #al e
EHE MR, e RSN TR R T
g, MZEASENTRPREEN PR, HE
SHIXARP ) DFS 8 7 ik R h A2 b ) S AR [ )
AR,

FROAUNPEEEE: MFE—a] LA
DFS 8 H, Agi—meREE AR LS,
SR ) 50 il £ B f8 oy L O D AR S8R AT S AR 3k T T
MR, I RARE AR S R, AT P SR
Ji DFS AR FE 58— R BA ) BARR X 45 b ATy, DRI R4 R . flinskigm 7
48R R CED AR S B 145 S R 42 L 45 A AL D I s m] AR 21 IAZE ¢
[ FE Jg— 2% % 420 45 R P 4

A, EHRRER AR RN, 2T BKME, ELEZHT DFS Fd & mT el
1 E ANAEAEAR AT SR EL B2 BY BT 1) SR, IX 230 DFS WA I £f BEER MR A =R & .
W R/ 9-15 1, WL SaTE B B4R, KL B A TR A ] BEAFAE M R A%, BEAT
PLIEA B B E (19 “Rik” BTN, ENARFEAE PRV R LLE AR, IXFER &7 R0 e 8
R KRG R . BRI AT’ 2L IR IEE K IERMYE, BT REEETH
R TR BRI TR INE R

2. TEMRERE (BFS) 5EFEH

W AT AR A, R R EAE — X I . £ BFS Bk E i
BRI FE S, KRR E M2 18 D FIZEMA RIER L 0 45, BEERSHER M. F/HE
T 195 280 £ 0K AR 28 PR st o A o L SRS J2 3 3 114 7 KRR X AR, it PT LAFE 21 248 BFS
TR EIRF5], Bl ABCDEFGHUUKLMN. H35E L, XBrE ALK BFS KBS, T
P& DFS st t—AR0, I B4 BER S48 2R in) % 4 o B 10 J2 ks g 1 ) R

[ PAT A1053] Path of Equal Weight

& B ik

Given a non-empty tree with root R, and with weight W; assigned to each tree node Ti. The
weight of a path from R to L is defined to be the sum of the weights of all the nodes along the path
from R to any leaf node L.

Now given any weighted tree, you are supposed to find all the paths with their weights equal to
a given number. For example, let's consider the tree showed in Figure 1: for each node, the upper
number is the node ID which is a two-digit number, and the lower number is the weight of that node.
Suppose that the given number is 24, then there exists 4 different paths which have the same given
weight: {1052 7}, {104 10}, {103 3 6 2} and {10 3 3 6 2}, which correspond to the red edges in
Figure 9-17. '
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B 9-17  HIAUEFIH4

AR
. Each input file contams one test case. Each case starts with a line containing 0 < N<100, the
number of nodes in a tree, M (< N), the number of non-leaf nodes and 0<8<2%, the given welght
number. The next line contains N positive numbers where W, (<1000) corresponds to the tree node
T.. Then M lines follow, each i in the followmg fomaat o

IDKID[1]ID[2] - ID[K] - ~

 where ID is a two-dlgxt number representmg a glven non-leaf nade, K is the number of its

‘chlldren, follnwed by a sequcncc of two-dlgxt ID's of its chaldren For the sake ot’ snnphclty, let us
fix the root ID to be 00. | -
ﬁéﬂ tﬂ 52N

For each test case, pnnt all the paths ‘with welght S in non-increasing order. Each path
occuples a line with prmted wexghts from the root to the Ieaf in order All the numbers must be
separated by a spacc with no extm space at the nd of thc line. e

~ Note: scquence {Al, A.g, - ,,} is saxd to be greater than sequence {B;, Bz, 'Bm} if there
emsts 1<k< min{n, m} such thatA = Bifori=1,--- k, and Apr> Bt ‘
CJe R RPT O B 30D
WAFFBY
gua.
102435102189722131218622
004 01 02 0304
021 05
042 06 07 _
033111213
06109




BW AR Q) —mEEEE @

0720810
16115
1331416 17
1721819
1 R
10527
10410
103362
103362

B

O B AN G ABUE, KRBT E MRS s3I 45 B4, FEEARE LK
BRMBUEZ A TR EMHER S. WRA ZLAXERNBE, WHZB ARSI IRFHH .
Hrh Bk h2ss, WRARBES A aj—~a,—~ - —a—~a, 55 b—=b,—~ - ~b—~b,, HE
a;==by\ ay=by. -\ a;=b RIL, {Ha;>b;, MAE —FKEEILE KKK
FEBIff R

PG BT 45 AR B H HER R R, MR B 7 R BB AN N 24 MERTRHE 4 %, &2
bR S ah (FESH R ABD:

@ 00(10)—~04(5)—06(2)—09(7).

@ 00(10)—02(4)—~05(10).

@ 00(10)~03(3)~13(3)—17(6)—19(2).

@ 00(10)~03(3)—13(3)—17(6)—18(2).
5y ,

HIR 1 X BREE IR, K4 44K node F7 /84S MU BHRSSRIFEEH 8, H A
TRETEAEH vector fAUT A & 145 i 49n 5 - X5 18 3| 5 J5 (5 H 75 B3 AUE M KB A HER
DAL S AN 7 132\ I 3t 24 ol 4 A 45 050K 7 45 53 vector HEATHERF (RIXT vector H R 45 i 36 AU{E
MREINHER), IXFEAER [ i k2 5638 P BIBUE K T 45 2

LU 2: 4 int R path MAXVIAFIGE HIE 2 P AL Bk S RS . BT Rt
1T DFS, 80 =1 M4aTvi M4 AAR S index. 24AT#42 path L4 24 numNode (b
BN ER, EOVEEAN—F, path EEi&Z—AN4gm) DLRHATERZ ERIBUERM sum. i#
PV LR T

@® # sum>S, H¥# return.

@ # sum==S, UiBHF|XMFTVin %5 A index ik, MATHFEXRK S LB, Xt
WIS i index KMF45 5, W path 2041 BT A £ &N return.

@ # sum < S, ULHHESRIEREL . M HEESRTVI M 451 index KIBTE T4 £, WiE
—/NFE5 i child, S HAFEN path[numNode], #R/GTEMHEM EAET —E#H, T 2R
IHZ% % child. numNode + 1. sum + node[child].weight.

EHE T AEA RS H ) DFS BREEst 1T HfR .

O HLE&BREN, AFESMMERBEN ZERH. b TFEEAN X84 ANE




%k % i

T & RIEAENREVNMET, BT UAEE A PR B RS 5 BT 145 2 R BUE K1,
SRR S R ST

@ AP R BREIRE vk, XENHFHEF

B A path[BAFREKAE, HA path[i|FBRBie B8 i AN A% S (MO TT
18D, RIEAEHYIMER 0 978 & numNode 1E4 Fix, EIHE A F R Fi#)d—/2, numNode
I 1. 3XA¥ numNode #f AT AR BRER path[ 15020 a0 &5 AN E, (8 T BERDREEBT IG5 s i
PRATERE R IS S i -

5 " Fh: A STL K vector. vector H145 push_back()e #UAl pop back()eh%, HAER 4
AN 25 LRI vector IR BTN vector IR B I EMIBR . IXFE, M a7V ) 45
RIT45 SRl FE b, o]l BASGAEF push back() 7 V206 T 45 SUMA B R Y, R T — ik
Ho fJaEF— 2008 Rz J5 4 50 I 7 46 55 pop_back()RIA[ .

@ & H B JE MR G B4 AR, BT DAEB R B sum = S I A5 4] iy
HHTUT SRR TS A (AR EA T4 50D R 4R 45 AR 45 S A Gk %
12, WERARM SR, WA SR [E],

@ WARRAIHAREE, —wEER cmp REHATA B RL A IREE. X2EY
TR FR E R AL B PR 2 145 11 weight 52 4 R F 1500, 5 W8 Ja — MR A2 iR [ Bt
FiR”. N4

/[ [input ,

412

1 i T 1

00 3 01 02 03

//output

11

1y
J 1

SERG
#include <cstdio>

#include <vector>

WA =

#include <algorithm>
using_hamespace std;
gonst iht MAXN = 110: v

struct node {

int weight; //ﬁﬁ?ﬁ_
vector<int> child; //#8kHs
} Node [MAXN] ; e =t ¢

bool cmp(int a, int b) {
return Node[a] .weight > Node[b] .weight; / /38 i BRI K B AN




HoE IBEE 3) —¥RGEWEE (2

imt i, mi 8, /8. h. e
int path[MAXN]; / /R

/ /4RI S5 A0 index, numNode A 4RI path LHIEE A%
// sum A 2 HTHISE R R
void DFS(inf‘index, int numNode, int sum) {
if (sum > S) return; / /4R sum B 5, HEERIE
if (som =='3j ¢ //EHTH sum % F s
if(Node[iﬁdex].child.size() l= 0) return; - //BEB\HT4 5, HEZRFA|
/1 BPEMFEE R, B path [1RAFIRT — &R, MWile
for(int i = 0; i < numNode; i++) {
printf("$d", Node[path[i]].weight);
ifi(i < numNode - ‘1) printf(™ ");
else printE (" \n");
}
return; / /iR[A]
} 3 Al i
For (1athii=0r" < Node[index].child.size ()i 1+4) | [/ BB T4 5
int child = Node[index].child[i]; /145 index M3 1 TSRS
éath[numNode] = child; //¥45 5 child 342 path 35%
DFS (child, numNode + 1, sum + Node[child].weight); //BHHATF—/E

-

Ane madni()
scanf ("%d%dsd", &n, &m, &S);
Por (ki =0 G cimg it o
scanf ("%d", &Node[i].weight);
}
int dd, ¥k child;
fortint I =10: 1o ms iad)
scanf ("%d%d", &id, &k):; /GRS BT
Foriiine 19 = Qpigiicikead)
scanf ("%d", &child);
Node[id] .child.push back(child); //child A% R id KT
}
sort (Node [id] .child.begin (), Node[id].child.end(), cmp); /18R
}
path[0] = 0; //BRRHE—ANEAREN 0 T4K
DFS(0, 1, Node[0].weight); //DFS Kfi#




return 0;

}

%

@ FE > BRI N AN o
@ Codeup Contest ID: 100000612

Hitk: http://codeup.cn/contest.php?cid=100000612
g

9.4 ZX&E#HKF (BST)

9.4.1 _XAERKME L

X AR (Binary Search Tree, BST) & —FRFERII — XA, XFRAHEF XK. =X
BRF . ZXHPR . XA IE T

© B4 -NEHEME RN ,

@ B NEIRM B R ETW A TR, HphZE TG 7R = X ER
W, BTN EFTA S A BEE S DT EEET RS R BRI, A7 BT 4 R S
B R FAREG: B

M XERP ) E X AT LARNTE, — X ERMEh B —AREEE A i — X, BIXY
B EREANG A, #OE A T BT 45 R BRI N T RS TR G R BRI, AT
W BT 4 R R B K TR G SR, B 9-18 45t T JUER = XA M 7l .

root root root

B 9-18 —XEHMREHE

PABE 9-18 IS =R — X &M AH], W& SMEBIEECh 5, HA 7S5 AR s34 /)
FE%T 5, HATFWE aMBIEEIKT 5. MAELL 3 IBEFHS5EL 7 IREF& L, Wi
B EREM (Bl2<3<4, 6<7<8).

9.4.2 ARG A
“XERNOEAREEER. BA. BN, MR, £F FE0NAZN, Sk




B BER () —WRENEE 2 <

K3 F 9.1.3 7, KA FHMEEERER b —R = X So&E k.
1. EREAE
FEZ AT H XM B RN, TR e — XM R R AR, BRI R4 1
PEEBEAT I VR o (R — AR B P R e T 3 T DA R rh — R T kAT
DA Pt 2 MR B B4R 45 i — & B2, WURIRE IR O(h), Hirb h & — NIk
FIEE . T2 0T AT B A P i A r A S i
@ WH YA A root 4, BB, &MH.
@ WIRFTFEERME x ST Y40TR S S BAE I root->data, BB, WHZ.
@ WIRTFEEIRNM x T AT S B root->data, L NZA AL TR,
[X i 5] root->Ichild iV .
@ HHFEARKME x KT 495RE s 8 root->data, Wz 79 &4k,
L7 root->rchild 315 .
AT LATR B
//search B AN HHEA x M4 R
void search(node* root, int x) {
if(root == NULL) (  //%#, BHREK
primkf ("search failed\n"):
return;
) ;
if (x == root->data) {  //BEEMI, WHZ
printf ("$d\n", root->data); ‘ i
} else if(x < root->data) {  //HINR x WHLE SIOBIEEA, BB x EETH
search(root->1lchild, x); _//FEETFHIEE x ' v
} else ({ /1R x ARGE BRI, W x EATH
search (root->rchild, x); [/ EATFHHEER x
}
}
ALAE S|, FYE X OEREERF, —XERMOERE TG TR R
Ho EME W, ik E TR EERNME x BRREL THIERA TN, BEAE-XE
oAt R AT AR, DR OB R AN R B U B 2 TR <R S < T .
2. AR
SF— MR AR R, AR B 4 a8 — RN T E R AT I . R,
U EANFEEROMAE X ERM P ERET), HHERCEFE: R, WREXANFHE
BRI XARR AR RN, A AR R Ty — 2 R 45 AT AR T -
PR e v DAZE T B R ME R 2E Al b, 7E root = NULL B3 g T A4 . BRI
[ BEHZ O(h), LA h ) = XA R = .
AL
//insert ERECHTE — XM — M EIEEA x MBS S (GBS root BEMEIA&)

void'insert(node* &root, int %) |

if (root == NULL) { //ZZh%, REAZEHRSH, WEIFAALE




A4 L-E

root = newNode (%) ; LR R, MERx (9.1.31)
return; '

1 L ‘

if(x == root->data) { //ZEHMI, L ROAE, HEEM

return: ‘

} else if(x < root->data){ //HIR x ARG AMMEIEE/, WY x TEMEL TR
insert (root->lchild, x); //HETFHREEx

} else { //inf x HEIREE SBOBRIRK, DO x BEALEA TH
insert (root—>rchil.d, x); [/ERETRHEE x

}

3. “XERMKIEIL

BB XEERR, BUREFREA o NG AR, XA T XL R e
FER, A I AHH [F] -

[/ =X RS

. _nodex-Erestelint-datall, int n) { i
node* root = NULL; [/ BEMREE M root
for(int di= 0p d <he heb {1 & S .
insert (root, data[il); //% data (0] ~data [n-1 1A XA KM
F , ‘ ‘ o
return root; //IBEIRE R

}

THEFENRE, IMEL—4MRNET, WBENENRBUFAR, SJEERR—XE
HMBTTREARR . Biltn, SE/EHEAN(S,3,7,4,2,8,615(7,4,5,8,2, 6,3} 2 J5 LLG R BARA
[l — XA, i 9-19 fros.

R4 R4k A

Bl 9-19  AFEHFENFH =X &R RE R

4. ZXERM M ER

T XERM MR B B PR R A, RAREHR O(h), HA h o = XERKH
. WA EEANHE RSB,

& 9-20 P — R X BN, WRFEMNERG RS, NMZEAME? A4 T REMER




. ¥9E ?EF%%(@—%&?E%EM%EE (2)

HRAE 2 AR XLETHA, — R AN LU L S
B GR (HFES A 4 BRLE S, REMRIE
RIILE 1 45 55— FhIpk RAEAR R L 5 KNGS 2 (1
PR 6) TR S, WEMIBRERILE S 6. X
A 0 AR I A 2 5 17348 e — A — S
AR AT ).

B S EE AN o H 4 SN BB A
S BT, TS L 4% KU A B/ 5 R V28 1
HIERE. BN, 4 TR L S T o R A
P CHL RS M2 TR LS TR AR NI 25 rohild 4 F B - i
rehild % NULL BHO%5), Tid SMERIR S s 0 o20 —aRMillioneE
TR A S . (sl B INA FRAR S ST W5 Ichild 4 F EF Ichild 2§ NULL i}
[R5 A0 R TP BB K 2 L oot SRR AU Fh A SR MBI 045 20, TR AR TR 45
PR 4k

/1 34RLL root AARES S HIM B ABUE S R

node* findMax (node* root) ({

while (rodk->rchild != NULL) { ) j
root = ropti>tehild; /I RWEA, HEIREEGT
g -
retufn root;
/13 RUA root gL A T HURL MBS &

node* findMin (node* root) {

while(root->1child != NULL) f{ :

root = root->lchild; /IRWiE R, BHEBAELAEET
}
return root:
! |
R w2 P46 5 N BIRTIR PR e N, T2 40 ) SO 78 N B 28 T R R &5 2L P,
BATLLSIA 2T, HERBAR ML, ST UEETEMER T .
IR S B e o A SR B F
@ W 2MRTEE 5 root B, WIHAFEREN S EBUE x 45 R, BEIIR[E.
@ B4 ETSS A root FIBUETA W2k 2 BIBUE x, ULBHEREN T AHZMIBR A 45 s, BLIREA
I e Ak 2L
a) WIH YIS S root NMEAELAZL T, WIHRM T4, BHEMER.
b) WIS MFT4E S root FEAEA LT, IALEL TH T 3R 45 S TIK pre, SRJa 1k pre 1%L
P578 75 root, FEHELEL T HMIERSS & preo
o) H YRS A root FFEEA T, ATEA TR T4 SUGSE next, #RJ5 1k next B
ol 75 root, BEETEA T MIERS: A next.
@ 1 H MRS K root IBUE K T4 52 IAUE x, TZEZE 40 s I BRAUEL A x HI4E 3




HiZx®ic

@ U F 2R 4 A oot FAE K T4 5 AU x, TUZEAT TR o s IR BRALAE A x AR 45
IR ERERARED R U SR T EE, T AR BRI 145 £ 10 [ B B JCE 1 42 i) )«
/ /IR BA root AAREE MM HAE A x 945 5 :
void deleteNode (nodex &root, int x) {
~ if(root == NULL) return; /I BFELERUE R x BIS: R
{f troot->data == x)i ( // SRBIR IR &5 R
if (root->lchild == NULL && root->rchild == NULL) { //M-F&SEEMK
root = NULL;  //#f root Hihb#h NULL, REGRMIIAARET
} else if(root->lchild != NULL) { //EFHAANZR
node* pre = findMax(root->lchild); / /3% root FTUK
root->data = pre->data; // FARTERA 7% root
deleteNode (root->1child, pre->data); [/ HEEE TR MRS 55 pre
} else {  //AETHARERN

nodex next = findMin (root->rchild) ; / /3 root G4k
root->data = next->data; //HG 2 % root
7 deleteNode (root->rchild, next->data); [ JEER TR BIER 45 A next

}
} else if (root->data > x) { il 5
deleteNode (root->1child, x); / I TELEFR R x
} else ({ "

deleteNode (root->rchild, x); /1A TR x
}

}

2498 35 B P T BB R 2 T B Ak, 00 AT LAZE AR BIAK MR 25 £ root (15 4k45 ¥ next
JE, ARHHTEIE, TR B B R A B £ next {95054 SRS S,
EARGE M next £ S MABT B—AAHA? ), IAMTLM next —HBALETH (—
BB A? ), (AT LI EBHELS 5 next HIA5 TASAURLS A next W S 04 TR, SORERRAMN2:
T 45 nexto FUIKIFIEE, BIUIE 0-20 Hhgh 5 5 HIEARIELE 6, TRRNFEL A 8 MART,
eSS 6 LS S 2 )5, TLLELBG: A 6 M4 TRHCEG: 4 6 TRoU L 8 AT
B T ITERAE, XML T EAESS AUE U BAME AN SRS 4 A, 0
(I TT L [ O 2 R S

(AR, MRRAMIGHTIN (REFL 55 SHURM K74 T B A P4,
(878 = X ARARGRAL R — 4. MR — R I E A B — Rl AR R AT IR B
G, S RALT T, R EE B R ) — R T LR 4

9.4.3 XA RPEIR
SRR AN TR X X R EHT R R, W RS R R
KRMT B R A 0 S T A T A<Mt TR A, TR

P T Lt 2 A — AR R, BRI, BT B Rl 5 R A P
B4, WRAEHAE T XERNIES, AN RSN SRREER TS, &




HoE EEHE 3) —HIEEMEE (D

BERAN — R HRA 10 B AR, o BIR 1) 7R FE KREAE log Q) Z, Horp N2 &S A4
B8 ST AN B SR — b R X (AVL), S L 9.5 5.

[ PAT A1043] Is it a Binary Search Tree
B

A Binary Search Tree (BST) is recursively defined as a binary tree which has the following
properties:

o The left subtree of a node contains only nodes with keys less than the node's key.

e The right subtree of a node contains only nodes with keys greater than or equal to the
node's key.

e Both the left and nght subtrees must also be bmfiry search trees.

If we swap the left and nght subtrees of every node, then the resulting tree is called the error
Image of a BST.

Now given a sequence of integer keys, you are supposed to tell if it is the preorder traversal
sequence of a BST or the mirror image of a BST. '
MR

Each inpui filescontains one test case. For each case, the first line contains a positiveinteger N
(<1000). Then N integer keys are given in the next line. All the numbers in a line are separated by
a space. '

o A% 5K

For each test case, first print in a line "YES" if the sequence is the preorder traversal sequence
of a BST or the mirror image of a B§T or "NO" if not. Then if the answer is "YES", print in the
next line the postorder traversal sequence of that tree. All the numbers in a line must be separated by
a space, and there must be no extra space at the end of the line.

CJ R B R e 38D
BMANFEB 1
7
865710811
A 1
YES
576811108
ARSI 2
T
810118675
ARSI 2
YES
118107568
AR 3
7
868510911




Frti Bl 3
NO

BE

S H N AN EBHCRIEAN —R - XHFM S AR, 1 XHBRFFIRE % X
PR IR 58 7 1781 82 % — HE P R R BRI 55 e e 8. BTB BRI R F5 A8 e — XU I BT i3
g5 M ZE A TR T AR (H BRI ZE 08 BT &5 s B R T a3 TR &5 v, AR 45 i B
BNF AT TR 4 s BRI « RGN, M YES, 40 H XN R i s 551
W, i NO.
B AR

FERI 1

BRI RS RER, W 9-21 . (+)

el 2

T e A = A B R B — AN R ) O, B R ° 0
922 iR, T FI46 th 0 UM T I X B R SE P51

P 3 - 0101010

ik 9-23 ﬂ?%%ﬁi‘)\ﬂﬂf?ﬁﬂﬁ;ﬂiﬁ%ﬂ(%ﬁ:ﬂﬁﬂ‘lﬁ‘aﬁf?ﬂ, B’ 921 Kl 1 REE
WARILBEER LT T, FikHH NO.

K922 #4l2 mEH 923 FHI 3 mEHE

BB

WL AT, g = HEFF W . SR I 2e e 7 7 A TR AR 4 i
[ O A8 e A A 1R PR U 0 D B AT TﬁmTMﬁ@

//%ﬁwﬁ'aﬁ:ﬁﬂi : ,#%ﬁm? vi

VOld preOrderM:ercr (node* raot, veetor<1nt>&vi) { o

‘ ;;'_lf(root NULL) r@turn, v e

vi.push_. back(roqt-m«ata)r L e Lo
| 'preOrdeerrror{root >r1ght, vi,\, //%ﬁﬁjﬁ?ﬁ ﬁﬁﬁjzﬁ?w
7‘premmermrmr(ront-:»left, v1) . :

3 S

@ fEH vector RAFTMHILEFF S 75 BB 467751, AT BAS {8 AH 5 22 a) () Bt
AR A, W E R R A it T A A A A RESE BN




HoE BEAE 3) —HIEEMER (2)

@ AR ATE B N HHE 1 R B S HLBEAR — OB, T BRI LA A e ok
BIR] . X#FSEFBMAE PRI A TESS MR

@ & ARG M B HBOA TN R (—IFRRBAE RN EFEs i ZEEELSH
e T4 ik NULL.

25K

#include <cstdio>
#include <vector>
using namespace std;
struct node(
int data; ' /1 BN ;
node *left ,*right; / /385 _3
bi ; ‘

vbidvinsert(node*‘&root, intiidatal
if (root == NULL) { [/ BB R, A RERANLE

root = new node; :
- i

root->data = data;

root->left = root->right = NULL; VAN

return;
}
if (data < root->data) -insert (root->left, data); /[ EAEE T
else insert (root->right, data) ; JIEEATR

} ‘
void preOrder (node* root, vector<int>&vi) | [/, %%ﬁ&vi ;

if (root == NULL) return;
vi.push back(root->data);
preOrder (root->left, wvi);
preOrder (root->right, wvi);
}
/I EBR R, SRFBT vi

void preOrderMirror (node* root, vector<int>&vi) {
if (root == NULL) return;
vi.push back(root->data);
preOrderMirror (root->right, wvi);
preOrderMirror (root->left, #i)f
} i
void postOrder (node* root, vector<int>&vi) { //JEREH, GRFERT vi
if (roet == NULL) return:

postOrder (root->left, wvi);




Eif%iﬁ_

postOrder (root=->right, wvi);
vi.push back (root->data) ;

}

/BB R FE, &RFRT vi

void postOrderMirror (node* root, vector<int>&wvi) {
if(root == NULL) return;
postOrderMirror (root=>right, vi);
postOrderMirror (root->left, wvi);
vi.push back(root->data) ;
}
/ /origin FFIHIMEF
//pre. post A& J5F, preM. postM NEBEWEF. BF
vector<int> origin, pre, preM, post, postM;
int main() {
int n, data;
nodex root' = NULL; /1B XGRS
scanf ("%d", &n); [ IRINGE AN
for{imt -4 =07 ~d < 0 d=tie

scanf ("%d", &data);

origin.push back(data);: / 1 BER I origin
insert (root, data); / /4 data FA X
}
preOrder (root, pre): l I RGERF
preOrderMirror (root, preM); /IR e
postOrder (root, post); /1RGP
‘postOrderMirror (root, postM); //KEGWEF
A Florigln e gra) 10 / | WIBRIP IS T 567 175

printE{ VRSN :
for@Ent 4 = 021 {_post.s%zé(); i++) |
printf("%d”,_post[i]);;
iy b post.sizé() = 19 printficl M
} .

} else if (origin == preM) { / /WG T F ST BB e 31
printed YRSkl 3 |
for(int i = 0; 1 < postM.size(); i++) {

printf ("%d", postM[i]):
dE (i e pasEM, a3 oa () i ) mednd g Y
} i

} else {

prinEf ("NO\n"); / /5 W No




_ ROE RER O —HRHEMTE O <=

}

return 0;

%>

© ACE > EERIR B ANAT o
@ Codeup Contest ID: 100000613
Hihik: http://codeup.cn/contest.php?cid=100000613 .
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9.5 FH_X#H (AVL K

9.5.1 i SURE X

YhKREE L—NHEN - X ERRE
fHaGia. ZRAERFES{, 2,3, 4, S8 X &
b, 2EBIE 9-24 P — X B

BARXE X B RN R, Ha, —H
TEMNA 10° HHB TR IR =X
b, ESEEB K KA R, iR
AR o £ AT B R 2B 2R E] O(m), F9-24 {1,234, SHHRERI— X B
EARF G — AR TEOR AL B 1. TR EEXR A4 HAT R, SR
BEER RIEA TR G TR LR OQogn) IG5, X REAELEET HIRAE TR O(logn) IR (]
SAREE, TREPE T F6 = X,

S X AT R B P AL #22 K GM. Adelse-Velskil A1 E.M.Landis $#&H , Bt — & #R71E
AVL . AVL BHBRE— R XERM, FEELRR WM T “FE” WEK. HEvE
R385, X AVL WEER S ok, HATR 54 TR 82 ZHnan i Ed 1, ik
T 545 TR B RE 2 250 0 %45 SR F . Bl 925 HERTRIERELE AVL 4,
B3R R AVL B, PR 7E4E A T B T A R T 1.

= -2

0 0 0
Bl 9-25 AVL mEE (BFERAFHET)

HERE R I R U GG SO BB e B AT 1, AVL 5 BE LR & 8B LR F O(logn)




T mxE

. BT ENENE AEHAEPPEE T, R REERBEH IR height,
FH SR 3% DA 24 1 45 e A R 45 A 1) TR 1 v
struct node | '
int v, height;  //v A%EAUE, height X4 FREE
node #*lchild, *rchild; //ZGBT4iAMmb:
s
TEXFIE SO, WRFEFE NS, TR F5k:
[T, v AG R UE

node* newNode (int v) ({
node* Node = new node;  //HE 1 node BB k2 )
Node->v = v;  //&rbENR v
Node->height = 1; //#MEENEHN 1
Node->lchild = Node->rchild = NULL;  //WIREFRELELET
return Node; /‘/ﬁ@%@%ﬁﬂ‘}ﬂﬁﬂt ; ' 0
}
AR, AT LAHEIE T I R B4 A root F)TZE%ETJ‘E’JJ:‘@?J‘T%JE
[/3RERUA root ARG TR T height L
. int getHeight (node* root) [{ , L . -
if (root == NULL) return 0; / ‘/ﬁ%ﬁ%ﬁéﬂﬁd """

 %return root->height; et

}

FRAREE N, T TU@LTEB‘JB’I%&#EW@I@?
IS root V4R T

int getBalanceFactor (node* root) f{

/I ETHEERA THEE
return getHelght(root*>1chlld) - getHe1ght(r00t->rchlld),

} o ;
%ﬁzxﬁﬁia%%ﬁ%qZ@?, Wﬁ%i‘rjir‘%‘)ﬁ? @%&ﬁ%%iﬁﬂ%ﬁﬁ%ﬁﬁﬁ?ﬁ
KT 7ok EAR RS R P R, TR EEB TR R RE. BR, 4K root
FrEEF ) height F T2 FH K height 575 T H ) height B &N 1, Fa] LUES T
THI ) oK 5K B2 8T height:

/ /B4 i root ] height
void updateHeight (node* root) {
//max(ZEﬁ:FB{J height, HZFI height) + l i ‘
 root->height = max (getﬂelght (root~ ->1child), getHelght (root*>rch11d) ) #1;
} ‘ , :
T AVL BB ARERAE, A T 9HE T, U\—F{Fiﬁﬁ/l\%)f—i B‘Jﬂﬁ%ﬁ**ﬁlﬂ ’

9.5.2 “Ffy " SUP 3L AR E
=X EHMAF, AVL SR ABREAER. BA. BRUUEMR, hTmmis




e

iz, R EENE AVL WER. FBAMEY.
1. ERBE
HT AVL B2 — R — X EHN, FHHEREENMBES — XERMHER, BAUS
W 9.42 ik X AHM M EREBRIEL T, T AVL WHTREBEA O(ogn)Zil, BFit AVL
A FRERAER IR R 2484 O(logn).
A AT B0 — A AR 1) A k48 E 58 4 AH R B AR AD :
//search R¥ER AVL WA x 94 R
void search(node* root, int x) {
if (root == NULL) { //Z#, BERKK
x printf("searCh failed\n");
return; I
3 | =
if (x == root->data) { //‘EI&WIN, HHEZ
printf ("%d\n", root->data); .
} else if(x < root->data){ //H} x WIRG MBI, $H x EETH
search (root->1lchild, x); //HEZETFHIEE x
} else T //S x HARG AMBUREA, B x AT
search (reot=->rchild, x): //'ﬂi?ﬁ;”?ﬂ'ﬁﬁx
3o _
} ,
2. AR .‘
St IF AVL WA RS, %8R 926 A - X AW, HAPhREL4 A A NAETH,
SO HIRE K B MATHAA T ARAXFHLZLEE, HEF K4 B ZRAEHE,
BESR A FIBUELL B CHBUE/D, A2 0it A YREak? T2 B AME, HEDK
RGN A BRET. BREETERMEH, EMMBRERREERIMIRE R - XER
B

K926 ZliEniaE

B, X LI AEAPER LA A b, O LTS S BUERRLE B K, BEEA
AL AR PN RO AL E R TS (B8R R S R A WA TR, OMARRL A B KA
FHD. WA BERTREXSIV? UREFEN, FNREEBHNAZTHRELHA,
it & B B AN M Ty & . BAREE? %82 A, B, KBUEIE A <€<B, TRik
& A A A FRETAT .

XA FEFRAZLRE (Left Rotation). BiXIEEl root FEISE 5 A, 5% temp $51H




s EE®R

M B, TRABIETLNA=ZANDR, ESEKE 927 8. HE: EPEREHAARE
AR AR RS AR AE T &M, TR. RESRITE:

@ ik B MZETH @A A KA TH .

@ ik A B BHIATH.

® KR4S R E N 4 Bo

AR A HPE2 A 3
B 9-27 ekl
X R A AT «

/B (Left Rotation)
vo;d L(‘no'c‘ie*“&reqt) . Ghaae e ‘
ﬁqde* temp = root->rchilds =/ /rQot ?E‘ﬁ]‘%fﬁm“{émp?ﬁrﬂ%ﬁB .
. ' foht rekils - temp~->1child; Wz S8 i :
.;%‘::i.k.'_'i:él_‘np"k?lchild = root; '//-5@2“ . ‘
L . ’qua;teﬂeight(rbot)‘;- //Eﬁ%ﬁ; ARIEE

o tipdateﬁeigbtctemp);_ //Eﬁ?%ﬁwbﬁlﬁ
root = temp;  //HEW3 |

AR ZlE, —ELHANE (Right Rotation). H9: L, AieRl/eieerifrmidte, F
AT LA 9-26 AW BT A e, 152K 9-28 FiniI4i R .

FefiE

B 928 AliEnEA

ARSI EEAMR, LB e, Fid AB IR TXA (WL4E
9-29 Hf#):

@ ik A A TR ECA B KA.

@ ik B B A AT

© RREG FBE AL R Ao




FOE ®RER Q) —NE&EMEE 2

root

root

temp

K3

MIRARAS B

B 9-29 Aligit it FRE

HR2

R AT LA H R 2 A«
//%JiE (Right Rotation)
void R (nodet &‘\root) {

node* temp = root->lchild; //root &M% B, temp {EHE M A

root->lchild = temp->rchild; /BB

temp->rchild ‘L, root: s ¥

updateHeight (root) ; //EH G B RE

updateH:ight (temp) ; /BRI R A E‘J%ﬁ

root = temp; /58 3

]
i

} v
X B A e AN AT Be OACRS T LA ER, PR ARES RAN L HEACHS + BrA HHBRHY left 22 RY right.
right 28 lefto HH R AT ARE— 20 BEMR o e R4S BE A X R A I —— eI T B 0l #84E, anid 9-30
FoR e

K930 A TEXFRNEE

RTHERe e BNk, BT RIS AVL R HHEARIE.

BRI CAH —BRF X, BATTUBRE, EAEPRA-EAN, —E2F
45 RHPFE R R A AR, BN TTRERA 45 MK B T A E R T 1 GXEEEER T R
AR 2 -2, MHREAMA? ), XFELLZE rUMRES B TR R R, T BT
#. W, HAEMRE S B2l AL B LRSS A T ge AR AP 224, Bk R
I A R A RO SE AT . W LIER], REERFEIOMAL KRGS KRS
EH, B LKFTAS ARESTE.

B RFELHAL AHRES 52 A, ERERFENTHRTRERE 2 & 2. RESHK
X FEREEXRR, B EZRS R A KFEET R 2 KiEE.

HI T4 A KPR TR 2, RATREEEEG THK 2, TREUS R A ARE R




T W% 8 R

B — e AR 9-31 MBMEASLLAS LR A — (FE: LLHM LR RERNE, FRAE
ARHER, Hdk, & O, REFHMNE SM AVL F#, 455 AL By C [RIBUEH L
A>B>C. MUK, H4R ANEBRTHPERFRE 1A LLA, &1k LRA,
2, AP AES A FAZTRFER TR ge R 1 8iE -1, MAATRER 0 WE? X2 K A iXF
TEILTCTE BT XORHRA — NG AR (REERE? ) :

Left Left Case(LL) Left Right Case(LR)
K9-31 ALY LL &Y LR & (FFREFEETF)

AU, BT k. O N FWIEOLLLAN, AR (71 57 2 EAE A TR
ERRTRE RSP FR O EED 1, BEARE—eREEREHR TN E. #
WXt LL B3, AR FRIEEHEY = k= € —1= O — 1, MifEASRKTHA—
MR SBOCEOR R 1, 119455 A NPT, CiBhEifg, AFE )

IAEE BB S IX AR Y, A Bl P .

SE% ) LL &Y, wLURL C RS M PR EE— 284k, SRJE LSS S A 154 root HEAT
ABE, (] LLARHE, Wi 9-32 Bian. .

Al

Balanced

B 9-32 LL B rmE HERETHEET)

WIEEB LR B, W LIEAREE R A, LAGS R C R root BEAT 20, wft AT LAE S I 40 A
LL &, #Rj5+ ki LL B MEA T — KA HERIR], @i/ 9-33 Fias.

bk, 458 A FPPETR TR 2 B L BTSSR E UL P R 2 I,
ARG Bl TE R PR

T4 5 A PR A-2, BbA FRPERE LA TR K 2, TRLE S A IiRE S




HOE EAR ) RESHEE @

K — A 9-34 MAMEARR i1 5 RL B2 —, Wk 9-33 fin. Wk, BTFA Lt
W LL BUA LR BUGHFR, Beibgii AL By CHIBUERZE A< B < C. AJBAARIL, HB4EHA
FAEZ TR PFERFR- 1K ARRE, 21K%RLAE,

Right Right Case(RR) Right Left Case(RL)
K 9-34 A2 RR A5 RL &Y ($r AL PR+

Xt RR Bk, ATLAFELA C MRS S FREE— R, a4 A B4 root #E4T
IohiE, En] LLUARIE4, ik 9-35 Fizn.

Balanced

P 9-35 RRBARREE BRI TEET)
%f RL BUKHE, ATLASEZBESS 13 A, LLGE AL C 4 root HEAT A, AT LMERESLE /LN RR

B, RJEHE EH RR BURMOEREST — A e BT,k 9-36 Fiar.




= Wk %R

" H TS S

Ailiie

RR Balanced

B 9-36 RL AA#OREE (MR PaET>

Zt, X LLAY, LR &, RR &, RL BIFAEAFEHCEIHEER, Pl

B, W& 9-1.
#z9-1 AVLHHEAERICE (BF £ HET)

it HE A Tk
LL BF(root) = 2, BF(root->Ichild) = 1 X} root HEAT AT e
LR BF(root) = 2, BF(root->Ichild) = -1 SeX root->lchild AT A TE, TR root BT 4 hE
RR BF(root) = -2, BF(root->rchild) = —1 S root AT A e
RL BF(root) =2, BF(root->rchild) = 1 %t root->rehild BEAT A HE, X root BEAT A7 JE

BPAEEBABERMARIS . H5%, AVL B A3 AR — X B AR 4 A ) 1
fi BN RAER), BlbL, WRAEEPEERAE, SR FmiXAEr. T
/AR v 5
_void insert (nodes &root, int wv) {
! r‘i‘f(r.c:o‘t == NULL) { //BIEEEA
root = n‘éwNO‘de (w) 2 k
. returng

E Lo a
| if(v < root->v) {  //v HAREARIRE

insert (_root-ﬂéi’xil’d, V) ; [ /TR
} else { 1/ wﬁ%}ﬁﬁﬁﬂﬁj‘:

insert (robt?}rch‘i‘l{i, ) : //&'E‘T‘Wﬁ/\
}

i . ‘
FERXANHAL b, BT HEMNBARG SOITEN T RIS R R, FFREAES

™ insert BRI Z G EH HAET P AIEE, HAEXZ FRERAE LL 4, LR &, RR #, RL
B2 —Sit 4T B 9-33 MR, AL
/IREABUE R v BIES T




WoE EER (3 —MESMEE ()

3. AVL RHIg ST
5T FEEASRIE R, AVL REEIRIEE RS T, BB RUEEA n A4 RE




2>
@© ACE BRI NN
@ Codeup Contest ID: 100000614
Hiuhk: http://codeup.cn/contest. php‘701d—100000614n

96 HEK

9.6.1 JFFAEEMIE X

FREER MY RSB S, AT IF7 'Y “” HEE Union (&
JF). Find (). Set (FRE) X 3 M. WHZY, HERIHF T HMNE?E:

@© &} SHHITES.

@ #k: HAWHITRESGE RS

WIS A STMNE? SRR — -

int father([N]; ° .
b eI RIER | LR, TSR AR (5)
XMEANMILE A<iSN). mtzn father[1] = 2 M F R IT °
%1 IRFLARTE 2, UEMRBXRBERERTER . (")

LS. A4k, WE fatherfi] =1, MEATE i BIZESH ° °
Rt i, EXFEA—NMEASRRRFE—MRE R, BLRHAAE
M REE KRR, B 9-37 HEHERXFEXRANEE
NPT, FHEZH T E 9-37 # father B E .
father{l]=1; //1 B‘J)&%%ﬁ;%ﬁﬂg ﬂ!ﬁtn@ﬁﬁl %;%*E%ﬁ
:father[2] =1://2 MRFLEARL |
father([3]=2;//3 H‘Jﬁc%éﬁﬁé 2 .

father(d] = 2; //4MRELRE2 L
 father[5] = 5; //SHSURGREHE, mﬁﬁﬁs%ﬂm@ﬁ
. father[6] = 5; //6MIRELERS

76K 9-37 1, father[1]==1 ULHAIGE | KRS AR HD, BLHE 1 ;%%AE#J*E
father[2] = 1 WL & 2 MIALSEL MR JLE 1, father[3] =2 FI father[4] =2 Ui HIUE 3 %ﬂm?
4 FSLEES MR R ITE 2, XAETE 1. 2. 3. 4 IEER— MRS 24 . father[5] =5 A1l father[6]
=5 JUEEH 5 F0 6 JELL 5 ARG A S . EFEMARI THANARKNES -

9.6.2 JEAEMIL AR
RS, BN BB NIIAAL father 2041, RS IR EEUTERR I




FOE BEE 3) —IEEMEE (D
k.
1. ¥4tk
— s, WATERMEMLE—MRE, HRRHERHH father(i] 5T i:
for(intld =17 3 <= N; d¥F)
father[i] = i; //# father[i]A-1 7], BLIELL father[i] = i AHl
}
2. B
HFER—MES P RFEE RGN, FHHEREEMEN S EHE 8 F IR
M. ScIp AT LR, EEHEREE N, BIREIHRIES R,
B FIMRLE S (B father[i] =i BI45 50D,
FERF IBHERIAAD
//findFather MEEEILH x FIEESA MRS
int findFather (int x) {
while (x != father[x]) { //WMRARME R, RER/F
x = father(x]; //RKBERIELE S
}
return Xp
}
PAFE 9-37 A, ZEERICE 4 MRS R HE, N E@E#EsE, RET:
@ x =4, father[4] =2, Kt 4 != father[4], TE4REEE;
@ x=2, father[2] =1, Eit 2 !=father[2], T RIKLEE;
@ x=1, father[1]=1, Kk 1 = father[1], FHBIMRLE 5, K[E 1.
8K, XA AT CAAT I U Sk SR
int findFather (int x) {
if (x == father([x]) return x; //WMRKIMWLES, WBRFEREAHST =
else return findFather(father([x]); //B&BN, BEEW x FIKRE RERERSGE K
}
3. A
HEHEBEERNNMESEHE—NES, SHP BEHBNITE, EREXHATTEN
EREEEIH. BAELIE—RECHMBITERTR TR %S, REAWITER
TAREKENA G, MEHHEE -RLERLP —NEREGEORES SRR A —1EE
RIRR 4 Mo
TR L EMT T, EE S ALLT
O MNFHEFHINICE av b, HABENRERTR—&EE. ATLUEAH L ERERE,
WX TCE av b A AIEIRRE A, ARG AN IR S SRS AR
@ BHMHNMES: EFOTCELKEB THIICENIREG A faA 5 faB, Ft A FEEH
—ANHISELE AR 5 — A . BIA] BL4 father[faA] = faB, 4%R &k id¥K 4 father[faB] =
faA B RFTLLH), PIEEA XA,
ERECAE 9-34 Afl, H#ELE 4 FTE 6 &F, T
@© HAMTEAMTE 6 ETBTH -NMES: TEIFTEESHRGE SR, KE6 T




 BEER
ARG SRS, RWElIAB TR —1MES.
@ GHFINES: £ father[5]=1, BIEILE 5 HERNILE 1,

TRAE TEHEHES, WK 9-38 Fix. .
AER U & FFEAAS T - 0
void Union(int a, int b) { .
int faA = findFather(a); //#E#kaMRER, dh faa °
int faB = findFather(b); //Z#kDb RS, iEh faB °
if(faA != faB) { /I MRABT RS : °
father(faA] = faB; //BIHEMN ° °
: K 9-38 HAESIIREE

XEFEERMRE, REVFESHBCHF —ATRNSCERA S LR, WEE
4 father[a] = b RHEAT &I, KIFARELIUKE S &I HROR - B, ¥ L flr [ father[4]
A 6, BRI father[6]5A 4, BIARELIE S S IHIBER, W 9-39 Fizr.

gs

4 father[4]=6 % father[6]=4
K 9-39 JFFAEKMREIAEE -
BRIk, )%= R _EHRI%5 H ) Union B BOREAT & IFR1E .
BRI RN —MER. EAHFHRERT, RMPNMARNEEEITEHF, DR
MEEEMENEES, BARASWENETERE. XRRIE T ER— M REF—EAR
PR, MHEESENE - MMESHE RN
9.6.3 BHEIE4E

FHEHERFERERRBREA LT NR, ERREL P AREIE. IERTE
FiEOL, B H S R T RBERZ IR — &8, BARNEREBAHRRSIFFE.
e 9-40 firn, WIH 10 AATEBR—KE, MABBERT 100 KER, ASRERE
IR HIO 4 S ARG 2, IR A IREREAE S 10° R B R, XEARTEAZ.

K940 JEFIBLREE

AN e AL E R AR IR ?
T findFather BRE(I) H I3t & BRI S A, #1000 F XA 7




R R U ]

fathenlll=1p [ _ ‘
Father{alalppino e Gl R e
father[3]=2; e ‘
father[4]=3; -

Ht, mRR %ﬁTﬁﬁﬁ%ﬁ %Z%éTuﬁbﬁﬂ%W%mﬂE&
father([1l]- =1;
father[2]=1;
fathefrsl‘i,
(fatheria]= 1:‘: /

SR AR 941 BT

B 9-41 FFEEREESENEE

SRR Y TR 4 BT B WSS AR R B R LT 4 AR SUE AR R AR A, EARIIHE R A
TR -EFWERR T, ERRRRER UL O1).
WA, WASEBRIXFhEE#RIE? EMZ 2 AT A kA% findFatherOMI BRI FE, ATLASIERM
45 8 G RANWTERAS H AL SR 45 R T B 2 BA MR &5 Y o
E%E&%ﬁﬂﬂ&ﬂ%%@?ﬁﬁﬁ%:
@ LIRS BHEIRE x RSN
@ RN x FFIRE B FHRRS ﬁ%ﬂ&?ﬁ%ﬂﬁ;%ﬁﬁ PN S o T Pk
25 R 1o
TRA LG B
int findFather(int x) {
NE?xETﬁWMum¢A&mﬁ#ﬁ,ﬂ%%ﬂﬁ%%xﬁﬁw?
int a ~ x; L e
while(x != fathe_l:ﬁ[x]) { //%-&ﬁ%!ﬁ ‘
x‘% father [x1 2 .
}
Nﬂﬁi,xﬁﬁWEmﬁﬁ Tmﬂ%éimﬁﬁ#ﬁ%ﬁnmr#&&ﬁ@ﬁ
while(a != fatherfal) { ‘
int z = a; //BN a MW father[al ik, FTLAGMHRSF a 9, LMEH father(a]
a = father([al; //a BI¥ISETNAR '




father{z] = x; //HREMLE R a BAEBARS A x
} s -
: return X; //ﬁ@*ﬁgﬁﬁ
XFEFAT DAFE BT SR T R AR A B BR AR RS T .

HTFW R — S E RS, BT UEBRAREY R BRI R IR
MR O()I#1E. WEXKJ%EFV]U:%L @TU\*%T@E’J@EE}H&

int findFather(int v) {
if(v == father[v]) return v; //ﬁ’éﬂ#ﬁ%ﬁ

else { , .
o 1nt F o= flndFather(father[v]) //BIAFH Father (vIFREIRF
father[V] . //%ﬁ%;ﬁs&"wﬁ father[v]

’ return F; ; //:@‘m%ﬁ F
o G
T — A A R T, AEEHEGEE M T I AR,

(&R ]
@Eﬁﬁ
AN CREDHER” AR, E&ﬁﬁﬁéﬁ@ﬁ%ﬁﬁ%%%ﬁ@%% Hp
%’Mﬁmﬁmﬂﬁﬂﬁ%ﬂﬁﬁﬁ 3 FL RO AT AR RO
R ﬁ@%mAﬁﬁ%imB%ﬁ%ﬁ%ﬁ?ﬁﬂiﬁBﬂ&@iﬂA%ﬁ%ﬁ
BT, WRBEEN A ﬁ%tﬁ%i%’ﬂ" C %ﬁ?ﬁﬁfi, ﬂﬁﬁﬂilﬂ B %ﬂﬁﬁ%ﬁﬂl C &%ﬁ?ﬁﬂ
ﬁyﬂﬁAﬂB&E%%E .
: %E%&ﬁ”ﬁﬂ%ﬂ?ﬁﬁﬂ%ﬁ%ﬁ% ﬁ TUEﬂ@ﬁﬁﬁmﬁmzﬁﬁ,%
Eﬁﬁﬁ“ﬁ%&ﬁﬁ MRS AR TR, ELAERE T4 16 A 30 52 DU A R A IR A
LTINS
- ﬁ]ﬂﬂ@%“ﬁﬁﬂﬁ"ﬁ%ﬁﬂ(ﬂ<lmﬁﬁm(m&lO@): ﬁ%ﬂﬁ?ﬂ%iﬂ%’n\ﬁﬁumﬁ
Em@ﬁ,ﬁ¢&%§m%%%1 5 §'
ﬁT%ﬁmﬁ,%ﬁﬁAﬁﬁﬁaﬂbyﬁTﬁﬂﬁmaﬁﬁﬁﬁﬁb%ﬁ%ﬁ
ﬁ&ﬁﬁ
AN, ROX S AT LA R A .
#MﬁAl |
‘1‘4 e
RGN 1
s
FEBIRA 2
W




Hom REM O —MiBkHEE 2 <

12
23
31
14
56
PGS H 2
3
SERRREE 9-42 Frn MBI MFES .

5.8 &oode

FEI 1
B 942 FREIRERE

RAEFEBIRIN, B 9-42 RRTRUEH, FE6I 1 P AN 1-4 F12-3, i 2; #F
Bl 2 =AM, B 1-2-3-4. 5-6. 7, EEHH 3.

ABHELRAFEEME, vJULBE SR “A” WAEKE, B HPE H AR
AW AP G SR, ARALEH AN IX S A A O R I Bt T LRI XS BT T H E RN &
e, XPEEAHE SRR E—EES, MESHNEERERNAL.

EFHES MR, TERBIAY BTG IR S R—ARERKEIAFE
— ARG A, BEHAENFTREAIFRIR7. FEILAT LI —A bool %4l flagNJRid TN
HERERENEANEEGHRE A, SHELAHEEMASE FERTLUELE &, 2B
FEEA RIS S flag (A true. 5 BRI flag A F TR AR BIEEGHH

R4 T, Hd findFather B %5 Union BEEYEF T B0 T UHA# A ARAR -

#include <cstdio>
const int N = 1}0; o
int father[Nl; //FBSGRGR _ -
bool isRoot[N]; //EREAMEMRTEENEMEAMIRGS
int findFather (int x) { //&#k x IERAIIRE R
inth e =i ' o
while (x != father([x]) ({
x = father[x];
b : /
IBRESE (TAE)
. while(a != father[a]) {
int 2 = a;
a = father(a];

fatherfz] = x:




Wa, MR BERE - MESDTENBE, Pi%EAE KR
isRoot ZLZH# BN int BLENTA] ., VAL EwE,

=
=

%)

@ FoE > A XN AT .
@ Codeup Contest ID: 100000615
Hifik:  http://codeup.cn/contest.php?cid=100000615,

i i

BR, AEREL



0.7 i

9.7.1 HEME L5 EEALRIE

HRE-REEZXH, WHPENERNERANT (BAKT) HEABETEH SNE.
Her, WRSCRE RMERTERETE TS RHME, BAFKKHFRIHENKTOE, XN 5
RIVERREUEIRE R TR EBOAE; WRICREGE RNEDNTRETETERSKME, T
AFRIZFERIHE N NI, XA RN R E AR LAVE ARG R TR R ME. AT
PSEBAFIRISEIL, TAESEBAFIBR NG L T A R K THHE, BRIBEAT BUKTEAH], BAF
LR HE I TR R TE

BUER — BT B SAAL, FROA TR TES, BRI SE D HE T HER 52 & = S BT IR,
HE TR THEMAR DN, ZHEFPALER R TRIRE S, ARFRZXX
NG BAE BB i SE K RN, SRR LR AR

FELURB AR S50/ BA A o 11 A 9-43 efv ey .y
DURBL, SRS RRRE, RSB R wE
TOP BAK: TLAREMEAR, EIT Kbl R, = > =7 3,

RFEMSE S ER, BAAIXADFBAKIBAK: 55, SN/
LARAR¥BRBEERYZARALENPNRE (BN ®L Rt XH
HEM M R & IMER R, RAaEfbd 12 & 8/ B 943 MK REE
iR, EALITER R R F S .

o, H—MNERBKBIEFS], BREEER—MER? UUBEER Y, BRFER
M IR T GBS R RTINS JI{E):

Bk 1(85). BHH(55). TTIR(82). RHL(57) EI1(68) MEZE(92). % (99). LA(98). K
F(66). KE(56)-

HATE R R P LT . WA LS

RUIZI, ATHRIE 9-44 FTRHTHIRE i e
BT AR NVIGENE, e e N

Bl A A G AR % 1/ A S SRR K p ol b e

A IZ#Z'I‘EE_“/I\EIEB@fEa Wﬂﬁﬁ'ﬁ:ﬁﬁ t;ﬁ(@@;((,{,) féﬁﬁ)

AR B S W TR T _
“NRJF— £ R RIS, WL, B S

METEL . BECSRTEZEA X, AAZELE X 50X K EI /N BAR T — 21 R 22T L

W (B0 i R 224 5 RALE A E R 2GR, R A2 A At sk ) SRR, i

WA S hERFEE R Y, X 5 Y WALE, XY [ EF—2 B, X

2% RAE U T — ALK, A Gk X 85T —RIFAFHR, BT —RAF¥




S WEER
LA SSECE A T — M R¥ k. — %% « D - gL,

HE¥RAOINELSSWER/TLE, AUE—EHIRE. WEYHEE SRIKA. KB, ©
A B BEHEE T %, EUEEBGE. FTEMEI R -

O ElEY¥. EIRZ68)K F—% R A KFAFY(S56), BREKRKFEFR%ETTRYSS,
BR A e A T 3

@ KHLFAY¥ . RELFRSZEGTH T 208 L2 R 98)F KM F¥(66), HT-LAR%EMA
PHRIZEER L RPLE 5m, H-ERFEZERSEDZ2MATPEER, BEREHE-RFEZRESRKILEY
FIRLE. ZEFRWFEEANFAET —%, RESEHR, HEEHELNE 9-45 Fix.

i€ v1 (85)

il (55) FIH (82)

TN

£ 7% (98) E](68) 8% (92) %4 (99)

KHL(57) KB (66) K[l (56)
K 9-45 AR A EERHLF Kb E

@ FMFF. FIRFFA(B2)H) N —HAWZE R (92) M EMFF(99), HTRZE R 2RI
MR R 5%, HRME 2 RE DRI BN, FHZHRMRY:S R ¥
M E. ZEFRASAAFET %, ABLSHR, HEEREILNE 9-46 B,

& V1 (85)
K (55) 4 (99)

4% (98) HI7(68) W% (92)  #4H (82)

FHL(57) KB (66) K[al (56)
B 9-46 AHEMFFEEPRFIZMAE

@ R . BiliFEZGEHN T —HA-CRFEFO)METTRY(68), BT LRRA¥ME
TR A R R 275%, H-AERFESOEIRMATP RN, FHAZHLR RS F¥
B E . ZEE RS T %G RILFAZE ST RKHRS(66), HTRHLFRZFAR R2~A#
H [R5, HARBRS M RMANTTE&EK, FHERHRKHAR%SREFRZNVE. 2
JER R EATEE T — 4%, ABER, HEENFLME 9-47 .

[ vt (85)

£ (98) L (99)

N

[ (66) Ei[](68) 5% (92)  #UIR (82)

KL (57) i (55) K[F (56)
B 9-47 #EARE. A FRS%SREFZ 0 E
® BRUIFY%. BEVIFZA8S)H T —ZA LA R FZO)FERIF#(99), BT -tRF¥EME

R AAR AR DT[R5,  HOEMR 2R se AP Rm i, B E Mm-S R
MELE. ZERIEFY T — R A BERFEO)MAMFEF(82), W TR LHR i [F%5%,




EOE MR O —SmSREE @

BRI A el 7 R 22 5 e R 22 O B . 2 B BRUF A ARAFAE T — 2%, THEEESR, R IOH
M 9-48 Fios.
1 (99)

L4 (98) W% (92)

KB (66) Eil7(68) HEUL(8S)  HUIR (82)

A"

KL (57) 2l (55) K[ (56)
PE 9-48 AT H s R 25 BE VT [F ZE AL E

w, BRMSERT . T BAEALINE? X 5E4 T XHKUL, R RSB TA
R .13 TR AN ARIISRE, A I AT b 55 4 — XU IKREGE RURHR R P AP TR T
JErR B — AN AR TR 1 AL, I AL | S RLROR NG R BT R 21 S AL
ifi 45 21 U 2 (2i+1) 5 4L ?ETH!%TEJZJF*EX&*E%%T*E

‘ const J.nt maxn = 100,

" //heap W, nﬁmﬁ%ﬁ
int heap{maxn], n = 10; ‘
@W\ZHUB’]@i@ﬂﬁAZi% ﬁ(Aﬁ%%B%TE%ﬁMLETH’Jﬂ% ”c“l‘ﬁﬁﬁ’[’TFﬁ%»
R VR RXRE . BN A V BENAEABE T (R, BT
LERUAE HL 48 55V IBUEL R, KL BUE BRI BT 45 S 8 v X e E R
Pkl gE iV RIEETH, BRI R V BT RBUEER LSS 5 V AUEANBUR S s V A
EETE R !
T-RAIRA S ] LS H [ A A, mﬁ'ﬁlﬂ'ﬁﬁ%‘-‘]ﬁﬂ) O(logn)
/ /3% heap $U4IFE [1ow, high] EEIHT [ F " o
//EH low AR REL S HO3A FAR, high ~ﬂ%i€;iﬁﬂﬁﬁFwAm§:E€]§5z*ﬁ‘F% :
void downAdjust(int low, int hlgh) 7 : '
int i = low, J =i * 3: /74 IEREL R, %EEE?
while(j <= high) L //#mﬁ%**ﬁ ‘
JIMBEETEE, BARTOERTEART
if£(j + 1 <= high && heapli + 1] > heap[il) {
Ldman ‘H&jﬁﬁt&¥Fﬁ
T
//ﬁu%&?“?ﬁﬁﬂﬁﬁfﬁt&ﬁkﬁ%%ﬁ i ji:

- if(heap{j] > heaplil) { . . e
| swap(heap[]], heap[l]). //ﬁﬁﬁkﬂfﬁ%&?'ﬁﬁkﬂ&%ﬁ i k‘
S H%ﬁl%%ﬁ%%ﬁ~3%l%£&? e e

e 3 =1 . 2, G
.“) else { " :
break; //BTFMBMESILAGHILR 1 b, WL




o R

}
WA B AR T BRFAEEOAECY n, 1T 54— XA T4
ﬁ:ﬁ\ﬁﬂﬂ, @Mﬁzzﬂﬁz{n,w]?ﬁ@]ﬁsﬁ@%ﬁ%ﬁ%ﬂkn—k? A TETU\M[ Jc’u

THEBIFEMEE r, NAEANE B4 1 3T, nJER R, S B EBERESR? X
RE NIRRT NG AR, 4T P BUE R K4 sk S AR SRS, XY
i BIHALR S, i, BRI AR A XA R AU, X FMBE RE S SS SATR U
HAMEG mB TR IAE R RIS
BRI T, NEREHEHRD Om) (ﬁ%‘]’ﬁ%ﬁ%@v@)
/B
. void createHeap() {
o for(int i = £ 2063 1; 4e) g
downARdiust (i, ny; |
} :
3
55, WRBEMERMEH RRRTE EREMBRETICR), Hik AR R 4,
MARGERF N ORBEETCE, KRGS AT M., REWF, REEZ
&4 O(logn):
I HBRETULR
void deleteTop() { ‘ ‘
. heap[1] = heap [n--1; //Hﬁﬁ)ﬁ*‘/\mﬁﬁﬁiﬁﬁmi #t)ﬁ?‘/\ﬁﬁl
_ downAdjust (1, n); //m?ﬁﬁf&]ﬁ)ﬁ?
} '
i1 ﬁﬂ%ﬁﬂ%ﬁfﬁiﬁﬁﬂﬂ—ﬁ\ﬁiy ‘@i—'lfﬁ/l\j}u}ﬁ? A LA AR L VS 4 70 R AR B
B (MR E XM E— N4 AEHED, REHTH EEBERE. W b s 2o
R R SIORG RHE, WRAELSCRA AKX, BARKHRELSRELS S, XEREL
B, BRAHETHER ARG, IAUMER R A 1E. ) E AR T, REZZE S Odogn):
//ﬁheapﬂéﬁﬁ[low, high] ﬁ@i&ﬁﬁiﬁﬁ _ ‘
[/EF low —RBER 1, high ﬁﬂ‘%ﬁﬁgﬁﬁmﬁﬁﬁ—ﬁﬁ’ ’
VOld upAdijust (int low, int high) { .
int 4= Righ, 4 ey /2 | M %ﬁkﬁ%‘%ﬁa 3 %7;&3&%
while(j >= low) { //&ﬁ%a’f 1ow,hs,gh]mlﬂl*]
Al ﬁ%ﬁﬁd‘i‘:ﬂﬁ%# AL AU
if(heap[j] < heapli]) { e
swap (heap([j], heap[il); 4 / AEWRAL SR BRI B 45 4
e //ﬁﬁlﬁﬁklﬁ]ﬁ‘%ﬁ Jﬁ]l&‘]iﬁ%
J= 1 / 2;
} else {

break; //SFBUEHAKARL A L IOBITK, AL




¥OE REM D —MBANEE 2

}

}

e B R A S Se I e E AR T -

[ IEMICE x

void insert (int x) {
heap[++n] = x;  //iLTEEANMM 1, RERSARGRMEY x
upAdjust (1, n); VYA L5 5 1PN = .

} ,

9.7.2 HeHEF

HEHE PR 1 G HE L R — AN RSB T HE T o BEAR TR HE P (1 L .

FRBA—AHER UL, HFETUCEREKN, FAE@EMECEE, M B S Bt £ 5
HAEDICE, RIERHEN RS D URBF R, FHEEAT R HETCR K [ T %
—WmER, AP R uE A k.

AARSZIUNY, T A300, WTCMEE R R, BT B i AL, AR AKHET
JCFES 1 SAIMICRAH, B, i — 1V AT REAT K TR S7EE
I A2 P A LI 2 A AT HEHEFF -

© H5k, fErseHE, FARMENNRAT (LE 9-49):

{ &0, Lo, B%, KB, B, Bevt, 30, R, i, KA 3
i (99)

E (98) W (92)
KB (66) Fil](68) Hevi(85) #IR (82)
KHL(57) il (55) K[a (56)
Bl 9-49  SEHER B4 TOL

@ KR [F] [R5 S HET A R R A 4, ARG X HET R R (R 24T — IR R[], I VE
FRIHER ) TR, BRIFPIRMER A 9-50 B (7F: FELFRCLREE, it
BAEHEH, FRD:

{ B, BEI7, %, KB, KM, Beot, 808, KL, s, 2250 )

£4% (98)
27 (68) W% (92)
K (66) K[ (56) HEVT(85) MR (82)

KHL(57) ARl (55) e (99)
K 9-50 Xt RIF]FRFHAT—IROKF, ECHAIHERT [T
@ Kl [F) % SHE TN A R 22T, AR R HE TR I i ] 22 AT — IR [ th, KAL)V
FE KR ) RS, BRIMPIAHERRFLW T OLE 9-51):
§ BEZE, BT, BT, KB, KR, ®ih, 908, KA L4, 26}




=z %ruE

% (92)

517 (68) 1 (85)

SR

KB (66) K[A (56) M (55)  HR (82)

FHL(57) L% (98) %0 (99)
Bl 9-51 Xl R REAT — U, FRAL)MIME R T U

@ FRHLFF SHET IR R 2230 #, ARG X HETU RALR AT —IR[RAL, SIR]VE
MR TR, [BRKNFPIIAEOFRMT L8 9-52):
{ BRUT, B, OR, KB, KA, s, REL, B%, L8, 6 }

JfE vt (85)

Eii](68) Ui (82)

K BH (66) KA (56) mtil (55)  FKHL(57)

WA (92) LAk (98) %894 (99)
B 9-52 X RHLEIZBEAT —IK[RHL, SORIHIHER 5] T %
® KR HLIFIES HE T B T [R) 2228 H, SR Fa X HE T i R AL [E] 247 — IR R AL, Rl ]ye
BRI HE R ) R iR EE, BEIPFIRMERRERMT (LA 9-53):
{ 7O, B0, KoL, KM, KA, =i, gEvl, B, LR, 25 )

G (82)

Ei](68) KL (57)
KBi(66)  KId (56) #ilh (55)  HEVT (85) ~
W (92) £ (98) %9 (99)
Bl 9-53 X RHLFZERAT —IR[RHL, iR T %

© Rk [R5 HE TR SOIR [R] 2438 4, AR5 0 HE TR K A [ 22 HEAT — IR [ i, K [F] ]
ISR TR, MR IRERTELaT (LE 9-54):
{ B, KB, RAL, B, KE, 20K, BT, BE, L4, EiH )

E[7(68)

KT (66) KA (57)
Rf (55) FI (56) FM (82) ST (85)
WA (92) L% (98) %4 (99)
P 9-54 X il Rl E REAT— IR [ th, RRIAIHERD )T 5 £

@ KRFA R SHET TR, R HETR R R R 22T R CR A, )
FERHER) ) P, BRERFIRHERFLDT (LE 9-55):
{ KB, RIF, X¥L, B, BT, 208, BT, BCE, 4R, 80




e R T

X B (66)
K[e (56) FHL (57)
R (55)  EI1(68) M (B2)  HEVL(8S)
W (92) LA (98) i (99)
B 9-55 XRIFEFRAT —RIKIF, El]IHER

R il R 2 S HE TR K BA R 222 3, AR5 0 HE TR A0 3R o (R 22 AT — R (R ih, RAL)SE
I RIHERT [ F i3, ARIKP IR AT (LK 9-56):
{ Kb, KE], K, KH, B, 208, BT, #3%E, LR, 260}

FHL (57)

K] (56) K (55)
X[ (66) 17 (68) #TIR (82) s (85)

W% (92) 7% (98) %843 (99)
B 9-56 xS HET — R [EE, RHLIRIMER T R
@%ﬁﬂﬁﬂ%‘ﬁtﬁlﬁﬂﬁ?&mﬂ% SH, AR HE T R 2E A T — Ik (K, KRV
BRI HER ) F A%, BEINFEFIRERELD T LK 9-57):

{ RFA, slh, XL, KB, BT, 208, BEoL, %, 4, EH }
K[ (56)

#Hf (55) KHL (57)
KB (66) El](68) #7R (82) eV (85)

WA (92) LA (98) 474 (99)
B 9-57 XFEHIFAEHAT R[N, KFERHER R TR 1
© #3 il F 2 SHT K E RZEA R, R 5% HE 0 ih [ 3T — kK, KFERE
MR T A, BRKFFIRMERNFLDT (LK 9-58):

{ K, KFE, R#l, KB, BEI1, 20K, Bt %, Lo, 2 )
2l (55)

K (56) AL (57)
A (66) E(7(68) #M(82)  HEyT (85)
B (92) Bk (98) %0 (99)
B 9-58 ot [ 2EHHAT — k[, RERHER R T % 2

@ BTHES HF AR, FMHERFER, FICgmEmy,
BUAE N 24 ] AR 5 BE AR A HEPARRS 1
/ 1 HEHE R




RLERER

void heapSort() {

createHeap () ; / /EREHE

for(int L = n; i > 1; i-=) {  ///BEHES, HIBPHF-ITIOER
swap (heap[i], heap[1]): /[ /35 heap (1] HHETH
downAdjust(l, i - 1); /1 EEHE T

}

2
O BCE > BRI AN o
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9.8 MXEH

9.8.1 WK

SN DB RMAFRT I,

o BRT, SRATHRRDN, TEFBLILRT AN B, ERSKARE
FRRTFANE—E, ANSHESFHERTRELASENAS. B8, D01 K
J2R, MRBT T, % TRTHBA RS, BEHHAHIREAR, RN
HBD, FA RN,

B 3 HET, RERUH 1. 2. 9. BATLUGEREY | A2 MREAS, Tk
R 3, BUCRRAAN 3. BH, BIESREN TR O MRRAE, LABFNE,
By 12, UGN 12 FOUERIN LR 3+ 12515, FILLIEN 15 HRe 15
R

BT, RS F RS, AR T
R, SORIRRAIANIE, S5h s (1)
SR AT DR A R — 4, HLALE A
RIS T ENORRLA, TR0 RFANR 8 (5) (¢)
3 R T P — BT 18 9-50 4% S HERHR A5
12 2. 3 6 wRTEmasnE e musm () (o) () &)
VI S R AL T T4 8 A A2 O, Tidknt
P AR R T RIS A R R A @) )
RTFT A HFERENZANA 4+6+8+14=32,

HC LATDURT, WAL AT T B ARRTREME




CBOE EBR () —WESHTE O <

AIBUETRLEANE BB R KEFERARIRE, HPmr4 iR akiE 2B R ST
KENE &S R A%. Flm B, MRS SEERER 6 MM T4 AR
KEER 2, TOAREE SBEBUER 1| L5 ABREKERN3, TR2ATLUEL 2%2+6%
2+ 1%3+3%3+2+2 RKIHEFGH. M55 S IAUE T A BE 2K B S5 RARA XA
g5 M BR AR . Bl B R rR, BUER 6 MM T4 AR R KB 6% 2=12,
TIAUE h 1 755 SRR AR KRN 1 % 3 =3, B 4h, WEIHER 2K B (Weighted Path
Length of Tree, WPL) 5T B M 745 A2 KEZ .

TRAFEFRERERE: B0 N, FRR, FENNFFEY T4 SKRUE
BIFAX n M, I RN KHER R KR RS R KRR/ RR A e R
B (UHRAEMRXHD. B8R, WE—HHFE AR, MRESMETLERE—/K, B
B/ERBRARKE —E—RE—H (E—HEIH42 ).

TGS AN S SRR EDL, R R R EN.

@ VEHRETHE o NS (EANBES RS R o MO, BElTMEBRRE
— AN IR ,

@ AHHPRG SPUER/NIFERN, AR AR L SR 5, BUEAXFEMRE
RIEAUEZ AL, XFERPIBERRRD T —

® EERMFEQ, HERHEF TR AL, XHENFERKER.

DIRTHE MBI A6, VIERETH 5 MRE, RESFN 1. 2. 2. 3. 6, HErpiREWw
B 9-60 F 7% .

@O MRS AAUERAD A LA 2, HENS
¥, BEFORE R ﬁﬂfﬁ%]l 3 3&Eﬂ§?!%iﬁ @ @ @ @

R R 3). AR E 9-61 Fis. Bl 9-60 HIahRHE

()
O OOOO—00 O
L @
B 9-61 A IAUER/M 1LF2

@ BERREG SBUER /A 2 M 3 GEFFE 2 03 AL, BeEf&HF, BEFKRE A,
HBUEA 5 (RBERFTRHERKREN 5). HiEWE 9-62 k.

°0° 00 °°°

Bl9-62 HIF2H3




=S N %3

@ MEHRLE SPUERA R 3 5, Kedlait, BEHOME S, HTAER 8 (HRIH
B REN 8). itk 9-63 Fias.

0
3 O O—0 O
OXO0J020 OO
(L) 1) (8
963 AIFINS

@ HMHLRERN Y 6708, HENIAK, B2
RS, SR 14 CLEDFURMEM TRy 19). T (1)
RPN R, SAGH, RNREBKDK, T () (3
SRR K S 30, BEIAIHRET HE MR/
#6910 30, IR B 9-64 . £y ()
MM TR LR, R K A BT 1
w1 g, s ERmEsnssmoazaiss. () () () )
S, WA N K @R AR,
ST EEI ER TS S HE S . MRS LR
i, REELMEHE KB, NHERERR LA KRR (Bl A IR
TR R FEAEIRR M), FHEA T EA RO R R SR NULBA,
REREAEFRARMGTE, &3 HIRMT—ATE. TR —ReLUEmLLmns
CHFTLAEHEGE D AT SRR BLA 3R T MBI, HIRRAE FHAEE R
SAF) GREREA SO, 2 JEAEU AR SE A T A B NS, A TR
FEAMLSEIT] (RELES S X — AR ans, FARMAIS R B, R E IR
Bilek AT —ABL B RS T AR ANMA T ans, I HLIT 50T LG/ e A 8,
DA IR T BB, OIS ATIRSE I, A RIS E B CRAYT
DA cotoup 21142 ), MW IHERTHLE, fUPHATT

#include <cstdio>

B 9-64 &3F6F18

#include <queue>

using namespace std;

IRFANTR RIS

priority_queﬁe<long long, vector<long long>, greater<long long>> g;

int main() 1
it
long longftemp, X, y, ans = 0;
scanf ("%d", &n); e




oW WER (O —WEGHEE @

for{int 4 =.0: 4 < ngidda) i
scanf ("$11d", &temp):
g.push (temp) ; / BRI E R EARSERF
} i
while (q.size() > 1) {  //HERENIIPEDLHFHADTE
X =|q.top();
a.pop ()7
y = g.top();
g.pop () ; S
g.push(x + y); / /B ETRR BN TR, KRS EAREBF
ans += x + y; /1 Bt R S5 f
printf ("%11d\n", ans); //ans B4V FERB/IME S
return 0;
}

9.8.2 MyihRL%NY

SRR — MR XK 3, SR — X _ LB 43 3 #R
BHATHRS, KT Ao SCERPRIE N 0. BT A 4 L #bRic ok
1, HRAZHH ERAERE NG, #R0T DMRYE AR E: R
R ERD ZRFRE 9T, FEXINMRSEAES A
FRME—T. B 9-65 H, 45k A %S A 00, i T
5k 10, 455 C %5 H 100, 455 D MI%S 2k 101, #
ERERI, IHEM—N e T4 5, K5 —g /R
TEERSHIRTR, Blngs s T g SRS A CRZ A D
Mg 5 HITE. H B, ¥ FEA—IHFER, HES—% B
TR AT AT — A 42 AT alalb

XEHARRE? BERAERS —NE/SH, Bl A, By C. D XNUMELERFH—PERE
AN, BN ABCAD. BRAER B CHMIZE—A 01 &8, XA EHITHIR 5. BRI
—NINERIE A~D FBH—N 01 BRR, REPHEGRKEIT. flmaTLlE A A 0 FR. B
H 1 &R, CH 00%F7a. DH 01 %7, iX#E ABCAD #inlLLAH 0100001 v, HERKREE
SR, MR ICERIETT LH 01 2K 2 AB &2 D (4 AB 1 D H4Rt54L2 o),
B X R g 7 DT . AR ITIR? X2 E N FE—F RN mRELE S MR
MIGHIRTER, Bl A %ISR D MmISIKETER, TR —BAER—MFERNRISIHEE A 1
i JEREr E D 4D, AT AR, HlunkAbit B ML BHELE A MSID2 G Rer=4E
D ) %it5 .

FFHEIFER—ERE TR, FRLPEA— N EREOREEARES N FRORE
AR, AR XML KRB ITRmE . TRBIGSHEE, KA —IFH
Bk, REIBXSFEREN — R XN RIH-F4 e, M- EFTENRL. EkrTblik A
J100 %7~ B A1 01 F7~.C i 100 %75, D A 101 7%, 57T AR ABCAD %ifi5 5% 000110000101,




*;l:Q";,f' g 5* % ia— —

HEARLPERE, WE 9-66 Fin. KR, ARHBK
HEBRXAET A ARE, iR E 5T . B

Z B RS X —ANMAERFRER, EEAR B
EHTARBO AR, ERNTEMEBNE, FERRE oo WRREIEE
BEKEBEMEBIFR. BEILERF T/ E
ABACDBAABC, #HH %A, HA A HILT UK, B HIL
T=K, CHILTHIXK, DHILT —IR. WRMZERAEK—
BE, 48 A FH 00, B 01 ®zn, CH 100 &R, D A 101
R, AR FHF R 01 BEHKER SR 4x2+3 x
2+2x3+1x3=23, BAVRRMES KM, WRiE A, B, C.
D FIH LS (RISRED 1A% AM F4RMBUE, BAFER
BIER 01 B )5 KA SERs L RN KPR KE,
W 9-67 Brase _ B 9-67 U ARTHM

FR ) R B e plt, TR TR I H BLIRBUE A 45 i ) = SR T R
BIAUE, SK—RM, FEXERPHIREKER/N. FLE
XA B MRR—R R R ER . RTEE X745 S
R 1. 2. 3. 4 BB RER, HF4 sxt Mg
BT TR B XA G R SR =S T AR AE HE
G5, DR HBRIGEAEFESEFHBELR 01 BEKE
BRI RS .

rxt EHERIEF, TR E 9-68 FrasfIMG kS H,
HXFNgmisi7s0h: A B 0 %Fax. B A 10 &7x. C A 110
. D [l 111 %7K, iX#f ABACDBAABC 7] LLgwhg K B
0100110111100010110, &4 19, W& 9-69 fim. TR, Xf 9'5236;%?%&%
— AN TR R, TARSE SR S Sk AT AR PRPRTVEIRCS
We—, BEBCHII AN I BRI AT BRI —, (LRI FREEA 100 1011110 0 0 19110
TR 01 He B S 1 B R E— 11

BR R, W20 R X H e IR RV .
RENHERFRE, FERELF R ARRHIKEE LS REN, TRAFXN KRS
45, BIEBHETFEMERAKBKER, WIS EAENNEBRIEE BT,

B 9-69 3R 2 g =

2

© RCESIEERXT NN .

@ Codeup Contest ID: 100000617
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10.1  ERYEXFHEXAKIE

HaE? ERMG, SERCTHENARA, FlmE 10-1 B A iEmREme—
M.

B 10-1 24 iES R

W HKE, EHTA (Vertex) FliZ (Edge)
AU, AL TR E OB A T (AT v .
RARMTLD. T GVEZRE G M A4 n
H V. O8N E. 102 R—MERIRNE. V
ke, BTN R L A 2
M ASAT AT, B T AT R —A i 2
1 T AERFTA LSRR, B0 B102 Mg iikmE
BEROA T AT LT E i . fE— S i, AL
ST 24 A A TE 0 B 6 O 26 L2801, SRR — 2 AR 7. I 10-3
R PRI o R 2

V3 V4 V'.’ Vi

V| Vﬁ V| vb

VJ Vj V] V5
Tor A

B 103 EHESHmE
T 5 ) BE R AR A T A B AL RO 2 2. e IR T BRI, THUR R H A 2R AR A

G B, TR AL FEBRR A ZT R AR . Bl 10-3 (R ES, Vi REA 2,
Vs E‘J}E%M ﬁﬁ@‘&ﬁ‘qﬂ Vo I BES 1. )\}E%ﬁ



= Z KEBERE

FRBUHIIAAL . AR AT AKR S 1) B ) SE PR RBUE, Bl s BT IR ST R BEUR A B H . 3
AT LAASE PR30 2 ) SRAE BT 1 22 ) B ) R AE 5%

%

© BLE BRI N AT.
@ Codeup Contest ID: 100000618

10.2 BERTEGE

—RokUL, BT AR SRS ER. XWMFETASHNYE, T
EAFRRIEO FIEREA .

10.2.1 SBEEMPE

BB GE)RTR AR S A 0, 1,---, N-1, FRATT LS 454 GIN][N]HI P 4E 2} 5 = B
T AAR S, BIAR GG 1, MIBEBATHAR i FIT0 A j 2 [aA A R GHIGIR 0, 3
TR i TR j Z AN AR, TS 48 GINNIBAR D RBIERE. 735k, WRAFAERL
B, T LA GHIGHAFBUAA, SAFFAERII AT ABAACH 0 -1 SR —MRKHIEL.

Bl 10-4 &—/MEAZEBIRITE R B AR R SR RE (GUBUA 0 Rond i fEid), B4R
XTI BERAE, ARBRE R — DX R

Vo 2 v,

0
0
Vi 2
0
0
1

HE W OO = O

NS NS N -
(= - S - L
- o = O QO |Ww
S = O N =B

Vi i Vv,
B 10-4 T B o0 N PR A0 8

BRTEAMLEHS, HEHTHET A "4H4, MATAHELAK, EgEs
L E R AT EEARERERE AER TR E AKK (AT 10000 #EH .

10.2.2 4R¥EE

W GVEYWTHA%SH 0, 1,--- , N-1, BMULAHATRAES TRHL, WRER A
TR BT HUAE— AR S, A NATRMESHE N MR GRA A, W NER).
XN ANFIRBARAE G HEEER, K0 Adj[N], HP Ad[iFFBUINR i BT a4 s 51




B e T

%, X Adj[0], Adj[1],---, AdjIN-1Jr AU R — IR, B THIRATAHBEREI, R
i 10-4 PN AR, MABRIE 10-5. Hoh Ad[o)HBRERETHISE A, M A
FI—&AMER (FESAMEFRIANE SHT, 5 AREFE—RAB0, T&0STHAH
P& —&MEER 1 SR GO 2); B—FAME SN 4 5TA GIBCh D.
X Adj[41K S, BERRN 4 SR =& HAKER, X=4FHAMLEHHRE 0 STA. 1
BT, 3 8T4A, Sk 1. 2. 1.

head

Adj[0] 12) 4(1)

Adj[1] 0(2) 2(2) 4Q2)
Adj[2] 12) 3(1)

Adi[3] 2(1) 4(1)

Adj[4] 0(1) 1(2) 3(D

B 10-5 ABERAEHE

MHIFE Ky 7T RES AN KA G R Pt A ok L AR R, BRItk b N4 57—
FheE O fa7 B T B R SEEIAREER: vector (35T vector IINAS I 6.1 31), ERELLWIEEE
REFHEGTHEH, HASHE.

HF vector HRKEHZFR, EILR] AFF— vector ¥4 AdJ[N], HA N AT RN
XEERA AdjlIIAAR — KB vector, {EAFFFE =SR] K 5 BIFLEH K.

I RARBR AR AN IR B, TIAAEMGAAL, 1 vector EFE]‘JE?%&E’:TUE%
EX A int B, WFRTR: _

vector<int> Adj[N]; Adj[0] | 1 4

10-6 AAEE 10-5 H 4R K vector A AT
RN O (RAFFBOAM A S5 ).

WHRARR I —%& M 1 ST 3E 3 ST AKE ML, AdiI| 1 | 3
HFELE Adj[1]PARIN4 sdn's 3 Bia], AR T Brs (
RRELMIA, MERN—FMN 3 STHAEE 1 STAKE
M)id): Adil4]| o 1|3

Adj[1].push back(3); _

W R T E RN BOA R4 e 5 FIAN, ARAn LA
SLG5 KA Node, FRAFIURESRIA M2 mdm 5 AR, AR U0F Fizs:

struct Node ({

int v; //AMRERS
--int w; / /3

}: i

JXFE vector SRR P HITCHE LB Node BLUH, Wi FHIR:

vector<Node> Adj[N];

BRI 1 SE5A 3 STURMA L, S4B 4, BATLLE X~ Node 2LH
e

Adilll1| o | 2| 4

Adj[3] | 2 Bl

& 10-6 vector SLEIAR R R A



,w ‘‘‘‘‘‘‘‘‘ o I ,;f g ia

P,
A
A

IIEHT}E;% temp, /%tempv 3. tempw 4, ?ﬁ}: TE temp bﬂ)\iﬂ AdJ[I]EPEl]_L ﬁﬂﬁD—FFﬁT

‘Node temp
i 'temp v o= 3-7
. temp.w = S

"I:Adj (1] push bac::k(temp) . ' S
LR, Eﬂemﬁﬁ&%%x%ﬂ{zwode H’Jﬂzﬁaﬁ (L 2.83 %), REIFFR:
struct Node { : : ; -
L dnty, ow _ e _
. "Node(int v :mt w) v( v), W( w) {} //*ﬁiﬁ%ﬁ -
ﬁﬁ@nﬁrﬁ @urm@ﬂe*mﬂumwﬁ ﬁﬁiﬁﬁuT%T
' n‘Adj[l] push back(Node(3, it o / ‘
TRBATLAME vector ﬂéﬂﬁ{%ﬂb&fmvﬂ%ﬁ E— Jth]’ﬁﬁ %?IE!BUC (T A A
1000 LA b)) MITEOLT, — MR s ) SR e i JE AR AR R R A I o

%3]
O FEBERX NN,
@ Codeup Contest ID: 100000619
Hihik:  http://codeup.cn/contest.php?cid=100000619.

10.3 ERIBEH

Eﬁﬁﬁlﬁ%#ﬁ@ﬁ‘lﬁﬁﬁ R — NP ATV, BTk — AR MR
& (DFS) M EILSEHRER (BFS). HIHMECEXTENIREBBATMHE, HAERKE A+
AT TIEM . FHEIEENINA T E &L .

10.3.1 RAREMRLIEE (DFS) kb

1. I DFS & &

FEMEERE “RE” EAF KR, BRAREEBEIT RN AR 2
BREMAERD. U—MFmE (LE 10-7) #47 DFS
WIREG (N Vo FFsaTE ), BORRESEKD
o, AARRGESCHR, BEIARRYREF ).

@© Viial Vo, KIM Vo A AT PABIE A A7 1)
TR ViV, BERHERVE VAV XA T A
IR AL A 10-8 Frw .

@ M Vo &iE Vi, RIM vV, HRFTLLEE B 10-7 # 1 Bl




_B0OE ARE O —EREEE

——— e

ARG Vi Fl Vy, FEEHERV ) Vy f VXA sEHE L B 10-9 Fros.

10-8  FiM Vo tHE VIR V, il V, B 10-9  FiM vV, R VIR Vi F V,

@ M V&R Vi, ERMN Vi BEARRERIEAEAIAR VR TS, FR R 22 E e
FEEE v BRI RV A 4 LTS 72 E D V. BRE S E 10-10 Brs.

& 10-10 B[ v,

@ M V) HRE Vi, BRI Vy R LB
=R Vs, FEHRAESTENR Vs. HEE
HwpE 10-11 Fizs.

® M VyHEVE Vs, KIM Vs HERARER]E
AT AR DT RIS, BRI A1 3 4 A i A2 B RE S Vs Jeilr
BT A U5 1) 43 SZ TS B 1 Voo IR 1 2
10-12 Fi7R. )

B 10-12 3B[H Vo

® M VoKVl Vy, KM Vo, HEANBERIAEAT ARG R0 A, FE R B 4FTK 2
FEEEE Vs B R R ) ST A R 2 0 . (B R B BT TS RS2 T A & ek
Pilel, i DFS HiE4HR. WwrE i 10-13 frs.

B 10-13 DFS HiE4 s (A2 XA AR S 13)




o REER

RS2, 16/ DFS i [ EstR L el 7, drE — R E SRR ST,
718 [ B B A% B 4 i T B (K A7 AE AR U ) 4 S T I 75 1, FF R v 1a) AR LS AR 1)
ST, BRI EEANE.

2. DFS fE&sZHL

BANAPAIS:

o EEAER. ELMET, MR A AT DA ERE (A] DU ST — @ B e
Bik), MABMEFIANTAER. WRE GVERERERMNATAHEE, WKE G &l
B w0, FRE G hIREEE, HARE R SR R AER T E.

o EREENE.TEHMET, WEEANT AT LS FEE—&E MBREE S AT A,
FEFROX AN TR A RS . IR GV.E)RAER AN TS #0RERE, WK G AmiEEE, &
0, #RE G HAEREERE, BRI A R RIEE T B A sREE 7 .

B, B 10-14a 2T E, ViVaVis VaVsVeVo. VeVo TR T =/NEil 4 &; T 10-14b
RAEME, V,VaVi. Vi VsV Ve TR T =S8 77 & .

Ve
Vs Ve 4 Ve
X M A
\Z v, ?
vy
Vo ]
v 2
I V, vy / Vi Vs, A
a) b)

10-14 EFESESRERD BEREE
a) ElE b HHE

HTAGE BRI, T RSS2 B AGRE R 4 B R .

AT LA, R AR, RSN A a4 BN T . BTCA DFS 5 B
A BB EBEE WA EENCH N, £ FREAMEIXATANSARLLE, 52
AN B B TR R BB B AR VT 1]

R & DFS [0S, A& R AT ML R AR, MEMAXA A,
N —TFRIBKERK, REEETE. B8 nRCMGSEMER—MEEE, WA
B — IR DFS it G 5¢ Bk [ . ‘

~ DFES(uw{ //ViETHR u ‘ %_
| v1é[u] true; //ﬁﬁu E’&Zﬁifﬁl
for (Mu &ﬁﬁﬁ?ﬂﬁﬁﬁﬁ?ﬁlﬁﬁ o //ﬁiﬁMuﬂﬁiTHﬁlﬁE‘Jﬁ?zﬁ'Tﬁﬁv
. if vis[v] == false //ﬁﬂ%viﬁﬁiﬁn k

_ DFS (v);  //HBEVUHE v

DFSTrave (G){ //B@HEG : :

. forGWFTETIA W /X CHFIENA
if visfu] == false //ﬂﬂ%uﬂfﬁ%‘fﬁ]j

DFS(u);  //Vil u FEEMEER




E10E B5F (4 REEEE
SRR R AR R MO SEBL T i N L ipA RS, DM I TR, BBURE AR

iR E381Z, DR RIS R R

MIRTEIXZ AT, TS X MAXV BRI AE. INF 3 —MBRHHF

constint MAXV = 1000;  //BKTmH :

constint INF = 1000000000;  //# INF A—MEAHIH

@ ABHERE R -

int n, G[MAXV][MAXV];  //n ATHAY, MAXV ABKTHA% ‘

bool Vis[MAXV] = {false}; // BT A L Ok, M vis[i]==true. ¥MEN false

void DFS(int u, int depth) {  //u A 4FiiHiMTAARS, depth HRE
visfu] = true, //BE u BBV !
/I RTEER i HZEJSE:WT
/R u BB REBIA K9 3T S HEATA2E
for (int v = 0; v< n; vH4) { /I XRATRS v , .
if (vis[v] == false && G[u] [v] != INF){ /IR v KgviE, Hu A v
' DES (v, depth + 1),‘ //u?ﬂﬁj Vil iﬁ)ﬁﬂul L '

Ly

void DFSTrave () { /EpiEe A
for (int u = O, 1.}”< n; u+t+) { [/ EBATR

if(vis(u] == false) { //ﬁﬁ%ui‘i%ﬁiﬁfﬂ
 DES(u, 1);  //Vil ufl u Freemdi@sk, 11%E<£Jtﬁ>bﬁ~}%é

1

@ ABEEER

vector<int> AdjIMAXV];  //H G HISEER

int n;  //n ATRAH, MAXV HBRTIAM i
 bool vis[MAXV] = {false}; //ﬁﬂ%lﬁﬁlaiﬁwm W vis[i] ztrué;%ijﬁjb false

void DFS(int u, int depth){  //u X4ETHMTIENS, depth j‘-ﬁ%ﬁ
vis[u] = true; J/RE u EEE
[+ TERT u BEAT LRI, FTCATEBLALREAT/ o
. for(int i = 0; i < Adj[ul.size(); i++){  //FM u HEAUBEMFATR v
int v = Adj[u]l[ils e : i
if(vis[v] == false){ //W% v K¥iii
DFS (v, depth + 1);  //Villlv, WREM1




¥k %

void DFSTrave () { / /@B G
for(int 4 = 0: 1 < n: utt)d / /RN u
if(vislu} == falge) ] //HR u R
DFS(u, 1);  //Vil uflu FIERERR, 1 ZRWEIE B

[PAT A1034] Head of a Gang

BB #iid

One way that the police finds the head of a gang is to check people's phone calls. If there is a
phone call between A and B, we say that A and B is related. The weight of a relation is defined to be
the total time length of all the phone calls made between the two persons. A "Gang" is a cluster of
more than 2 persons who are related to each other with total relation weight being greater than a
given threthold K. In each gang, the one with maximum total weight is the head. Now given a list of
phone calls, you are supposed to find the gangs and the heads. -
HBAHR

Each input file contains one test case. For each case, the first line contains two positive
numbers N and K (both less than or equal to 1000), the number of phone calls and the weight
threthold, respectively. Then N lines follow, each in the following format:

Namel Name2 Time

where Namel and Name?2 are the names )of people at the two ends of the call, and Time is the
length of the call. A name is a string of three capital letters chosen from A-Z. A time length isa
posmve integer which is no more than 1000 minutes.
gt

For each test case, first print in a line the total number of gangs. Then for each gang, print in a
line the name of the head and the total number of the members. It is guaranteed that the head is
unique for each gang. The output must be sorted according to the alphabetical order of the names of
the heads. '
CJi 8 B Ay s SR
WMAFES 1
859
AAABBB 10
BBB AAA 20
AAA CCC 40
DDD EEE 5
EEE DDD 70

=




%108 BEE 0 —ERAEH

FFF GGG 30
GGG HHH 20
HHH FFF 10
EHEES 1

2

AAA3
GGG 3
R 2

8 70
AAABBB 10
BBB AAA 20
AAA CCC 40
DDD EEE 5
EEE DDD 70
FFF GGG 30
GGG HHH 20
HHHFFF10 =
HrH R 2

0 :

R

o ST N2 RN AT, KGR A1 02 T4 ALY il
LB A A% 4L 1 T B K B2 A, TR A AR A Z A S SIS KR A I
e —ANBIME K, HAE AR RIIAGET K, R NS 2, WRHZANN “08
Rk (Gang)”, TN AR KA L H . ZoRE W “RIREMK” A, FHEk
H 242 5 S5 WM BUR B4 A4S “JRTRAK” 19k H A AR A S

FEB R
FEpI 1
FEB 1 R BB i 10-15 Fror . A D . 5 .
MR- m SN \75 \
A %R AAA, BIEREAGL, BB ?
EELRA 70, 75, 60, ML THME B F o

59, HE _AREFH R (D M E), K
e R — N = MM Gang. H7,
WSk R A ERChY 70), B=AHRSKHZ G (RBLA 50).

F¥451 2

B{EAE N 70, FIE=4#AR Gang.
8 %

S 1. S B AR ) R 42 5 4R S IR R R o A ] map<string, int>
BT R A U R, TR hash MITVEK FRFR RO, %S

E10-15 FEB 1 REE




T Wk %R

5k 44 (5% R Sk R AT LA E B2 string BT @ X, 83 {f H] map<int, string>t & T LA
SR 2. WMIEEHPHER, FEREGEFEDANAR, PE5ZHKRKEFERONKZ
A, TX BARAT AZE R AR AT AC B (Bt A 5 B FE ISR T, 84 A F1 B [ s>
I TY. FE L, ZPRIERKEFA FAHERILRIABZ A,
S 3. WATERE . £ DFS i EEsk, HORRIUS N EERSKH (B
HEBHR A BRSSO AN B4 Hrh DFS XSSl B i T
//DFS BB F AR, nowvisit hMuTUIHIG S
//head #3kH, numMember JMH%E, totalValue MBI LD, Bh5IH
void DFS(int nowVisit, int& head, int& numMember, int& totalvValue) ({
nunMember++; / /B NEO 1
vis[nowVisit] = true; //#%id nowvisit ELVjlAl
if (weight[nowVisit] > weight[head]) {
head = nowvisit;  //Z4RTUIA S5 R ABCKT 2k B B8, MEHkH
} ,
for(int i = 0; i < numPerson; i++) ¢ /IBEEFTE AN
if(G[nowVisit][i] > 0) { //HWIRM nowvisit REZIL i
totalValue += G[nowVisit][i]; [ /BRI AU A
GlnowVisit] [i] = G[i] [nowvisit] = 0;  //MIBR3X%A, BiibFEk
if (vis[i] == false) { //HUR i RAEVIH, WAV i
DFS (i, head, numMember, totalValue):;

} :
}' ‘: el
H IR 4: B R 3 7] AR IE BB R I total Value. 915R totalValue K T45 5 1) BI{E
K, HERAZKT 2, B ZEESE AR, KBk E S 76 K.
7E: T LLE X map<string, int>, KB FtkL H 22 5 NSRS X AR . BT map
LR B EANNEICHEY, FE AL T H ERE k2 IR AN BRI R
s |
//DFSTrave HMEURIT#AE, KIS EBBIORE S
void DESTravel() '{ ‘ . ,
for(int i = 0; i < numPerson; i++) { //MEFEA
if (vis[i] == false) ({ / /IR 1 ARV
int head = i, numMember = 0, totalValue = 0;//kH. HA%. SOM
DES (i, head, nﬁmMember, totalvalue) ; //ﬁﬁiﬁfﬁﬂﬁi@iﬁﬂ&
if (numMember > 2 && totalValue > K) { //MRAKKT 2 HELHATF K
//head A#A numMember g ;
Gang[intToString[head]] = numMember;




; 10 ﬁ 7 ?E".%‘% 7(4) —ﬂiﬁ%ﬂﬁ

}

HEER

@D BT EIETFHEBERLAE 1000 &, XEKE ARG AT A 2000 A, FIAEX
/NAZRAE 2000 BA L.

@ map<typel, type2>#& H 58 typel MBI RHATHERAH), HILAE A map<string, int>
@k 2 SMAANEN A EETRHER. 4R, bl AsgHEkFBCkERA S
A A, Ean—e AR, ASF.

struct Gang f{

string head; —  //BEUkkE

int numMember; /AR 1
larrayGang [maxz{‘] ¥ :
int numGang = 0; / 1 BRAE

bool cmp(Gang a, Gang b) {

return a.head < b.head; / 133k B 1 S N B KRR
} . !
@ WFMANEE eV R AR B 1, B B R R ER, B R R — &
RO 1A 45 L. SRR TIABCR RN, T EsE R, HEHBE RIBET
W) {4 [ 8 (REFI FFF. GGG. HHH HIPRAEACER A gl SRR X PG HL) . TIX MO AT fES
ML MU ES T (Bl R 58l FFF—~GGG fIAALE, 24V GGG i X4 RN
i1 GGG—FFF WMD), B BINF &N ORUR R X 4 MRk CRIRE R 138 i A
H0), DuBfER k. EEIHHEILR.

@ A AT LM B . AR, REFEA R PRELRRER
B K2 SN RS RS S (BUEIE I BB IR e i — MRE A B IR A K
WG D, MASRFS T MR, Tk T IA BB E R AAUS i ABIEER, T2 A4
B — R SRAE A 4 BT 45 A AR S AR A B o — N LR RAF TR DL =
ARG S S R R A R TR IE R A S, XA A
AT T AANMES 10 MAABUR B AASL, BRI R AT L R AT, X BEARTRSS AR .

ZHENE

#include <iostream>

#include <string>

#include <map>

using namespace std;

const int maxn = 2010; /1 RBAE
const int INF = 1000000000; JITHK

map<int, string> intToString; /15>
map<string, int> stringToInt; //B&Z->Hw%S
map<string, int> Gang; / /head-> A%




T Bk BiE

int G[maxn] [maxn] = {0}, weight[maxn] = {0}; //ABEEAERE G, A weight

int n, k, numPerson = 0; 1/i% 0. FBR k. BA# numPerson
bool vis[maxn] = {false}: / /BRI R R A Il

//DFS BEVIH BAE@EH, nowvisit K HTYH K% S
//head X3k H, numMember HLR%S, totalvalue AEEEBLIKHLUM
void DFS(int nowvisiﬁ, int& head, int& numMember, int& totalvalue) {
numMember++; / /T NE 1
vis[nowVisit] = true; //#Rid nowVisit BELUiH
if (weight [nowVisit] > weight[head]) ({
 head = nowvisit; //MHTUIRSAISAKTRH AR, WEHKH
e v
for(int i = 0; i < numPerson; i++). { J/BOERTEA
if(Glnowvisit][i] > 0) { //HIRM nowvisit REFIL 4
totalValue += GlnowVisit] [il; //FEiBHRAIRIBMIIZIA
 GlnowVisit][il = G[i] [nowVisit] = 0;  //MIRRX%&id, BiikFEk
if(vis{i] == false) { //H0 i ABviil, MRV 1
DFS (i, head, numMember, t;{:alValue); '

//DFSTrave BACEITEANE, FIENEBHRIE

void DFSTrave() ({ ,
foriint i = 0} & < pumbersony i+6) o IBEFEN

if(vis[i] == false) { //WFiFMUH
kint head = i, numMember =0, totalValue = 0://3%kH. Eﬁﬁﬁw BAAL

DES (i, head, numMember, tbtalValue), / /I :Lﬂf?ffﬁﬁﬁlﬁiﬁt
if (numMember > 2 && tc?talValue L ok //Eiﬁﬁﬁ:fz_ﬁﬁﬁlﬂﬁ?k

 //head A¥(H numMember '
Gang [ intToﬁVSt‘ring [head]] = numMember;

/ /'Change_‘ﬁﬁtﬁ@ﬁlﬁ str BN S :
int change(string str) { :
if (stringToInt.find(str) != stringToInt.end()) { //W1R str E2HIiL




BEk RN RN R

return stringTolInt[str]; 6 AL R
} else { ' L ;
stringToInt[str] = numPerson;  //str HI4i5H numPerson
intToStri‘ng‘[nu‘mP:e.r‘so‘n} = sﬁr: //huﬁ?e#son 'XJLE‘Z sto
return r;umPeréon++; L e R

int main() o
int w; ‘
string strl; str2;
cin >> n >> k,
' ‘for(lnt1=0, i< n; it { o
roain > strl >> str2 >> Wi -f//ﬁi)\#ﬁl’ﬁﬁﬁjfl\%ﬁﬁ}ﬁﬁ
int idl = cl’lange(strl). [/ serl %ﬁﬁﬁ% ’idl
int id2 = change(strZ), /1% str2 B hGT 1d2

weight [idl] += wi | //1d1 F AR w
 weight[id2] +;= Wi lidz m)ﬁ.ﬂi@fﬂﬂwu
G[id1] [1d2] += w; / /34 id1->id2 KEABUEN w
G[id2] [1d1] += w; ' /73 id2->id1 B98N w ‘
} e ‘ ‘ i
DFSTrave(); /ﬁﬁﬁi@?‘%mﬁfﬁﬁiéﬁﬂ&, K0 Gang IS
cout << Gang.size() << endl; - ‘/Gahig Eﬁ/l"ﬁ

ma.p(str;x,nq, 1nt> *lterator lt, L o .
for(it = Gang. beg:.n(). it 1= Gang end(), :Lt++) { ' //iﬁﬁiﬁﬁ"ﬁ Ga‘néﬁi i
aolit << 1t~>flrst << "‘" S G- >second << endl, //ﬁﬂj’l‘)‘ﬁ L o

}
return 0;

}

10.3.2 SRASEREEER (BFS) Lk

1. /il BFS & &

PR AR “TRE” Mk REA, ARKLLYT
B 7R RSN TR A FOAY 38— R, 4 BFS
S P A — AN BAFY, S i A ER A R T
S5 2 T 5T 3K G e 8 N BA B B9 TH A &S A A
BB b SRR 4. T —AE e LB
10-16) 34 BFS M iHI%EH1 (HIAERT 565 Vo IABA -
5, R ER, AREREETHID: B 1016 HAERH

@ MRTBAFITEE N (Vo) BUHINETEE Vo T . ZJ5, ¥EA Vo th R BER BIAI




ARG MALAFIMITH A Vi Vo InABAF. it E R0 E 10-17 .
@ HETAFIAITCE RNV, Vo), BUHBAEIGE Vi #ITUIR. 25, MV, HERESE|
IERIPIAAR EINERAF I T S Vas Vo IIABAF . it an &l 10-18 FioR.

Kl 10-17 A Vo thRVIF V, #1 V, Kl 10-18 FiA V, AV V3 F1 V,

® HHETBAFINTCE R {Va, V3, Vi), BUBAETE VL 3TV . BT V, R E
FKEMALAFIRIT A2 (Vi VBN, EHA T4 . si 55k 10-19 Fis.

@ HETBAFINITCE R {Vs, Vi), BUHAEITGE Vs BT . BTN Vi HREEIREIER
BN AT T AR, BT . HEER 0 E 10-20 FiR.

@10-19} MV, R BIARG AT BT T A B 1020 MV, R ToiEk 2R 5 i 3 BAF AT A4

® HuTBASINTCE R {Va}, BVHBAE TCE Vit TV . 25, M Ve R B FIXH
— ARG MAL AT TR Vs IIABAF . SEBTES E 10-21 Fros.

® HFRAFIATLE AN {Vs}, BUHBAEIGE Vs 3T BFM Vs HREZEIKRBIARE N
AT T A, EHAFARE. WRFERWE 10-22 Fix.

B 10-21 KRB Vs IHHHMARS B 10-22 M Vs R FTFEREIAR G A BAF T AR

@ 4HIRAF k4%, BFS ilFH4E K.
2. BFS HyE/ASZI

F1DFS —#, b FIB1T 2 X BAEE BOHAT R e R BERLEANE, NFHE
X AR AT P . {5 BFS 38 [ B A BAR R B L — N AF, FRERILA T AN
ABAFY, M fE AR RERE AN E TR EAT U 1), BRI A R AT ELRE R S I i BA Y
(MARKGED KT mART, BEIBAFIAZE.

THESEH—m R, BiFatkasERnEE, REEEERPAANZE. 1 DFS &
Pi—#, WREAEEBE, 2R FE—IK BFS #LAETEHGE T :

BFS (u) { //#Fu Freefigilsk *' e




tH

E0R EEE & BRI

queue q; /1 7E XBAA g

# u ABA; ;

ingu] = true; [/ BB u BT
while (q3E%) { [/ RERFIHER

B g FOBA B 63 u ATV 5
for (v HETARFATA v) /%M v BEEBEGARTUE v
if (ing[v] == false) { /AR v RE ALY

L i

_inglv] = true; //BREv EHEWMALIL

}
BFSTrave (G) { / /B G
for (G WIFTATIA u) //HE e BB TR u
if (ing[u] ‘== false) {  //HR u REIMALEAFY
BES(u);  //8u FifenEEs
Jomiy /

\ .
T T3 A5 AT R R AR R ST BFS B, ORI RIS E AR O RE VA S

© SHBEAEREIR. )
int n, G[MAXV][MAXV]; — //n ATHRH, MAXV ABRTHRH

bool ing[MAXV] = {false}; /A L BT, M ing[i]==true. ¥MEA false

void BFS(int u){  //iBF u FREERNERESR
queue<int> q; //E)‘(IS)J‘JQ
 g.push(u) ; /1 RERTEE A u ABA
ing[u] = true; / /B u BHIMALEAF
while (!qg.empty () ) { /1 RENFESR
int u = q.front(); //BUHBAEITE
qg.pop();  //HBANEICEHEA
for(int v =0; v < n& v++){
/IR u BB R v R AL BAFY
if (ing[v] == false && G[u] [v] != INF)({
q.push(v); /1% v ABA
ing[v] = true; //FRE v i B NI BA




o BEER

void BFSTrave () { [/ G
for{(int u = 0; u < n; u++){ / /BT T
if(ing[u] == false) { /7R u R B F
BFS (q) ¢ / /U8 u FTEHEE R

}

} i

@ WERM

vector<int> Adj [MAXV]; /7B G, Adj [u] AT u & AT PABEE BT R TR

int n;  //n ATUEE, MAXV RERKTI RS

bool ing[MAXV] = {(false}; //HEWR i AL, W ing[i]==true. YI{HN false

void BFS(int u){  //HEHBEAEER
queue<int> q; /158X g
“g.push (u) ; / /IR R u ABA
ing[u] = true; //EE u B AL BAFY
while (!g.empty ()) { [/ RERAFI) RS
int u = g.front();  //BUHBKETE 7
g.pop();  //HBAEITEHIBA
for{int i=0; 1 < Bdjful.sizal): Lt#}( / /B2 R REEIE B BT TR
int v = Adjfulfil:
if (ing(v] == false){  //HR v AREIMALIAF]
g.push (v) ; /198 v NBA
ing[v] = true; /IR v A ERU AL RAFY

}

void BFSTrave(){ //IpiEc
for(int u = 0; u < n; u++) { [/ BB AT
if(ingiu)l == false) | / /45 u A
BFS(q);  //#J7 u BTEREEER

}

54 BFS 3]+, 7E45 5 BFS #I4E A 1E 0L F, AT RE 75 Bhdi izl H i B A HoAth
WAERES. XN ATFEESDENRARZER (LARERAE, SBEERRIEE.

B4, HTEEEBINAES, B 1022 W4, FEE XMk Node, HAEHL PR




?ﬁjo% *E%% (4) fglﬁiiééﬁ

g SMES, WHHR:
struat Node {.,
int v; / /TR RS
int layer; /ITREES
}i '
FERXFEOL T, vector SRR HHITTREM AR int, TAA Node.
vector<Node> Adj[N];
BT RELZEBESHAR LR, BHERNE, WRLHTHAKESHA L, BLAEHE
HIUMA RZESHE A L+l KT AFERSE BFS RS AR BB, AR F:
void BFS(int s) {  //s AEWRTILHS
queue<Node> q; / /BFS B3
Node stért; L/ /R R
start.v = s; / /R TR R 4 S
Start layer — Q- JIRBTARES N 0
q.push(start); ' //FGERIGIHAENASY
inglstart.v] = true: / /IR T R 9 5 R AL BA S
while (lqsempty()) { ;"
Node topNode = g.front () ; / /B H BA B T A
g.pop () ; / / BAE TR H BA
int u = topNode.v; // NE T G
for(int i = 0; i < Adjlu].size(); i++) {
Node next = Adjlull[il;  //Mu HRBEIEMTUA next
next.layer‘r = topNode.layer + 1: //next BESEFHMHAESM 1
/ /MR next 95 RPN A
if(ing[next.v] == false) {
g.push (next) ; / /% next ABA
inglnext.v] = true; //next Widw5 5 A B0 NS BAF

[PAT A1076] Forwards on Weibo
8 B #ik '

Weibo is known as the Chinese version of Twitter. One user on Weibo may have many
followers, and may follow many other users as well. Hence a social network is formed with
followers relations. When a user makes a post on Weibo, all his/her followers can view and forward
his/her post, which can then be forwarded again by their followers. Now given a social network,
you are supposed to calculate the maximum potential amount of forwards for any specific user,
assuming that only L levels of indirect followers are counted.




T BE=RR

AKX
~ Each input file contains one test case. For each case, the first line contains 2 positive integers:

N (<1000), the number of users; and L (<6), the number of levels of indirect followers that are
counted. Hence it is assumed that all the users are numbered from 1 to N. Then N lines follow, each
in the format: .

M[l] user hst{l] ! , :

where M[i] (<100) is the total number of people that userf[i] follows, and user_list[i] is a list
of the M[i] users that are followed by user[l] Itis guaranteed that no one can follow oneself. All the
numbers are separated by a space.

Then finally a positive K is given, followed by K UserID's for'query.
g

: For each UserID, you are supposed to print in one line the maximum potential amount of

forwards this user can tnger assurmng that everyone who can view the initial post will forward it
once, and that only L levels of indirect followers are counted. :
ﬁA#ﬂ
7 3 :
3234_~;,_ e
0 QWTmﬁﬂp'wj}wﬁ}f"ﬂfy%@ ij waw
e 0
2,3 4
14
a1 R
AR

FERIE R, AP RRE T AR 09E . T4 P RA—&E R, it
KREFRTUERXEGFERHERREHR Y, HERINMGE RO U & K0EEBIX
¥R, BR—HPRZREREEE K (ERNEVEAERLSELRZER). BIELH N
MHPRSREROL (A1 BRE THER ) UR—AMHEES ER L, HAHEBR
MHEKH %S, RERRKEH ERANEBRESHE D
FIP R o “
FE f %

BEBIRSER 7 AN, HRER RN 3, 158k 28 7 !
F7 & 10-23 Fior. \

© M2 BHAPRAEEN, B REEHHAR1E, '
B_EHRMHFRE4S, FI3IEERNHASR S SM6 5. B 10-23 FEGIREE

3 6




AL R .

HER KRS LR, KA.
@ %6 SHARMERN, B—EHRRNAPRE3 S, B-REAKNAIZ1S. 45
Mss, F=EHRROHPRTS. BREFRRESHERA, XERIMHPFEL.

B

S]R 1. BEFEBNMEE. dT8ESENBERAP RENEL (MARSRERN
00, BSIRA/S X RETHA Y, NFTERLH Y &R X B RE, KRR Y RAK
HEF LMEEE] X I X XK.

A 2. ERETHE)E, /] DFS 8# BFS #ir] ISR TREMS R . WRMEH DFS X
W, RERGEHREANETEE S EREH L R, EhEEF R BIRE S
(A A B 2 HEBLRRBD . i SRAE A BFS SRl [, MITEEICSS i 5 M Z SRS A, R
REGBIEHEAEL L, RASEELEMmE. 2% LL BFS &/ K 6.

EER

® BFPH4EH 1~N, TIAZM 0 FEE.

@ WFATRETERIR, St P R RHEE 1 Ik (BRI R egviiE 170,

® {fif DFS WHRAES HE, FHATEEE—FMBER,
BIRTEEE — AL X 7658 | IR$Evi i, BRI E2ERIFE K
E¥ LR, SIEgEsf. BE%A P OB S —&BKE 4 5
EH Ui B, IS4 AT AGKEENIE . T2 —4
T LK 10-24), HHEEEH EBRL A 3K, M1 54 SHFH Y
W, ALK 1—-2—-3—4 WiEI 75, MRHARIE R LR,
HSH 5 S5 Rk G b LUER 1—-4—5 KiE
JEFFV B 5 545 5. BRikZ 4h, DFS B RE S BF— /N4 i RIREMER IHE (FE
BOMTE — M RICRE S EBELERTER, AR E) . AFBFIRHER
f#F DFS (5.

@ R DFS BREANEL, Ma@n, FASEH#EFEMEH BFS, H BFS A4 I Note
IS, BEEEEE.

2% /5

#include <cstdio>

1024 RHIE

#include <estring>
#include <vector>
#include <queue>
usihg nameéééce std;
const:int MAXV = 1010;

struct Node {

=+int iqd; /1 G RRS
int laver; = | - JrgnhEe
}i
vector<Node> Adj [MAXV]; / 1 Ah R

bool ing[MAXV] = {false}; //TRARECHEIMALLNF







F0E RER O —EEEEE

for(mt i 0, :L « nquuery, 1++) o ,
\ "‘memset(mq, false, sizeofilnq)), //:mqﬁﬁ?ﬂﬁﬁﬂﬂ
N ,if'scanf("%d'* &s jr //ﬂﬁ#ﬁ%ﬁ%—%

' i /fBE*s, z&l%‘&:ﬁt
//%Eﬂ%ﬁ#ﬁ

£

O BB BERX AN .
@ Codeup Contest ID: 100000620
Hufik: http://codeup.cn/contest.php?cid=100000620 .

104 =mMEKE

BB R R —MREME - L2 GVE), R—FMNRESBIL I,
Fix g B2 P A L AL AR

WA 10-25 fin, BEFAERMNV, TEe) 3 v, (&
) EFTER, A =4BWLIERE: B &L V, l 2
BV, BV~ V,~Va}), BoRRER V. HB V. (B

{(Vi—=V3—=V4}), B=4EHERE Vy (BI{V,—V4})e 1 ] N
o 40 I 2 M4y A 3. 2. 4, BRIEBEREE A 2, . 1
XN B AR (V1= V3= V,}e v,
FR2ZAAPE X AR EMNRELRIE Vo EEY. :
¢6 ETHIF o, SRR R ARSI
SHERLHKE GVEMES S, AT, WARMS 2 T HRERRZ.
fife v B LB 4 IR R ) B 45 Diijkstra $3%. Bellman-Ford 8%, SPFA &% Floyd
XEEETTHTARMNEE, S& ML RS ERE N,

10.4.1 Dijkstra ®.ik

Dijkstra 835 G 7] LUK HARAE “IaANHs s ORI IR R A B I, R4S
SER G Mgl s, BEHERS S BIEHAMBN TR M RFEIEE . Dijkstra FIEA BARR XK
G(VEYRESES S, FREHIH M, REFRNES V-8 Pt Hl A s KRR &
=AU GEAN W, VRFHIMAES S. ZfE, 2T u hhi s, iEm s 5if




M ou BERIE RIS v Z RS R . XFEARIERIT 0 Ik (0 AT D, HEIRASE
BEA A

A TiEEERSRE R mEE, FEEE BRG] T, &8 EE XA T
%t Dijkstra SIEFITAER BODEMT RIS, LIRRRSG S AR HI3ERE -

AT 5w, A DRWERKER KM, MEEEFENDEE, Wl PEFET
LR —ITIR, RDKEFELT, BASS, HEF K, MEREHRNBRERESL
VBT KR, HAERRET BT R D BRR T R A, FMANEE 2848, XA,
HBZ PURE — R oA “FRIIT” (A7 “WHLR”, L 10-26) Kk 3% A HT
R B/ REAKEST—MRIEEFEORS, RELHIFFERRNERS EHAF). H
TRRRE SRR, ST 2 A R BE I AR BRI TE [ Bk (B RILD, JFH
W2 B EERE (B A e HARI i M RIE ). B 10-26a Z—iEHE, Dl TA
AT (G5 AM Vo £ V) MEMNZEFERNF R G4 EREFRoRER), BN
AR T B GOOR TN B BREO . WP LRSI R R EM Vo FTERRT
NIRRT GRS, BRI BCT — M, st DG Z ik o i R B AL,
AR AR ASEFL AT b, LARE BEE AN KE], B CNE B TR EI R Vo, U
BABAT F—AMkii o 0 T D HFE, WHILARERRNER Vo BIETEI S KT Z [K
BRERTARE, MARSEEIMMFE RO AR RIEEE.

a) b) c)

1026 HRKMTEES
a) #E b)) WHILK o) HEAKHE

BRAMAERK, AEEERI2RMWHILRD FRARY T 5. TIZERAT EIE 2/,
S LS Hh B A T — AN AME

O #HhE L EaHEE, RAELARE— MR EA NI MET HERLER (F
FHEE: IR R BB R BRI, AEEANEHK, EREXMFHIE
IX A B R SR %) FEAR Dijkstra #AERERB A B

@ FEHEFRIRT Vi 0<i<5) LEFINER Vo BXZET Vi rmERNREER. &
FHEOQF T L KIEFELEHEE T, FHAEVIHERE TR T Vo 2k Vo EEEE 0 25k,
M Vo Blix HABIR T FIBE B #BR TSR GEA inf, JLE 10-26b). K T HERGR, £ FXHHE
J0Ak HH B0 PR 55 P B 8 AR A Vo BIIAIR T Vs R B R

© B 10-26b AL E MR BRI 7# .




B0 RER W —EEETE

T R T AT B S

O HFEHRLESNEN, Fk P BROAOPAT/AIK, BIRBE — MR (WRE o MK
M, ILHMAT n K.

@ FKENERIBS T P EFELATEREE R Vo Bua IR BRI E T _Bidx
e R R B B /NI AR T T 3T, 8k Vid(0<k<<5)), RIEBLY .

® BEWTH Ve, FFBdeE BN Vi BRI D, HERU VAP A KEERT,
RES GE M A Vo BIIAF LR RIS 3T KB BE AR . SR AE, MK ARAN B PR B 7
FIx T B (ERTFRCT N Vi H R, B TR R mE s ee, B
IR Vi BEB R X AN B RE R ) .

IR BR B T SR B XA -

@ HEFERBUE IR A {Vo, Vi, Va, Vi, Vi, Vs}, X357 850 05 B B/ I3 i 4
Vo (BIEEAERTSAH, Vo IERMERR 0, HAWN B R inf), FHIEK L Vo,
FISE 2 S8 BEREORER, FFTFRN Vo HERRI=414: Vo—Vi. Vo—=Vi. Vo=V BITFILV,
-V, AT LA & Vo Bk V), BEREEE M inf B/AhHA 1, 4 Vo= Vi AJ UL AR &S Vo BliE
V; BB M inf /N K 4, 32 Vo=V, AT LLiE GE 55 Vo A V, B FEIE M inf /DA 4,
DRl A P A B T X e B A R, ] 10-27 BT

@ METERBE BT A {V), Va, V3, Vi, Vs}, XL
FEEEEE/MIMT A v, (HEEEEN D, EEL
Vi, HEBIZ % RS IRER, FFFM Vi AR —%&id: v,
—=Vi. HFLLV, A mnt, 8 V=V afBLEGE 2V, 2
K Vs BRI M 4 /A 3 (B Vv, EEER 1 in kv,
—=V; B 2 /T Vs JREBHFERE R 4), BHtre B B X
ANEEEER, W 10-28 B CRHILAFERIL, TRED:

® HFTEERI Y IR A {Va, Va, Vi, Vs}, XL T
BREEE ST A Vs GLRFEEEREN 3), BB L Vs,
YA J16s RS IRER, FFTFBUN Vs HRIB & V3—V,.
V3=V HTU V3 AR rlt, @ V=V, AT RLE MR £ Vo
FIE Vo, BB SEFE RS M inf s/ 5 (B V; BUEARERS 3 fn b
V3=V, (AL 2 /NF V, R B EE S inf), PR B s 5
XANBERERS: M4 Vi~V ARELE M A Vo 2iE Vv, B
PEBWR/N (B Vs BB AERE RS 3 0k V=V, B 3 KF v,
FI BRI B 4), RIS E BT V, MBI B . & 10-29
B 7R o

@ qFTIERTL L BISRTT A {Va, Vi, Vs), XS 5
PR B /NI A VvV, (EBEIEER 4), FEHEL Ve H
A2 J1H FEREIRER, FFIFN V, R —4id: V4~ Vs.
HTFLL Vi A s, 3V~ Vs AT BLAEAGEE 52 Vo Bk Vs
FIEREPE M inf SN A 7 (BI V, KSR 4 0k v~ Vs
BIARL 3 /NF Vs R BHEEE S inf), BRHAE B o B T XA A
EEEES, W& 10-30 Fis. Bl 10-29 WEHEMEEE 3




® MBNHERIB S FIIRTT N {V,, Vs), XS RREE
BRI A V, (EEEEN 5), EHI Y vy, HEH
Z K BREIRER, MM Vo BRI —4&1A: V=~ Vse BT
BA Vo AR siB, 1 V= Vs AT LLE R S Vo 2K Vs B
FEEEAN 7/ A 6 (B V, BB ARE B 5 i b Vo~ Vs FIAL 1
INF Vs R BEEE R 7), FEHAEE PR XA RS, W
B 10-31 A7

® MFTEARI G FIIRTT R {Vs}, IXLe4l T 5 J R 2 e
ANIRTI R Vs CHEBREERER N 6), Rkl vs, FYEHHZ B
¥ REEEIKER. BT CRBARIUE T, KEANBETE
FERXRLER, BRKEEWRE TR 55 & ol
Kl 10-32 fizs, HAPSAMRT BB FER TN Vo BIXT N
W R EE S .

Z I, EFE N OX Dijkstra BEHEEE TR T #E.
T XA TS K Dijkstra SR OBRL, TEEE AAT
RS A E] AT SR T B

B4, Dijkstra HiEF o2 RIRBAERE N, g e’
G(V,E)AIE 5 s GE s XA D, KM A s BlRH ETs
£y B9 K6 B B o

Dijkstra A ISREE 2 :

WEES S FMEH TR KTUS BIEX KT, &
JEPAT 0 IRFE IS (o BTHEANEO:

© MRMNEA V-S (BIARBET) PEFSEA s
) B B 85 B /NP — AN TS (REh w, VT RIS S (]
AH OB, Bl 10-32 S HRIEEEE 6

@ ZJG, 2T u AP el AR s SHrA M u REEIE M T AT v 2 18] () B B 8 .

Dijkstra 5% (1) B AR SZ B :

T Dijkstra BV RIE LR M E THI1h, EEA T HERSRID, FEBINIRE
PRFERG R AN SRR, BISEA S ISEI. & s FIETA V; 0<i<n-1)HRHEH
fI5EHL. . ‘

© £A S ATELH— bool YA vis[IRSEI, BI*Y vis[i] = true I FRRTA V, E#Vs
8], 24 vis[i] == false At RN V; K4V -

@ 4 int BIEA d[1FRAE A s BUETI AL Vi IBCRLRE 85, WIGR I BR T & AL s 19 d[s]A 0,
HAT S —MERRS (WIEETTLUH 1000000000, B 10°; RS S =314 05 1
& AT LA 7S HE4) Ox3FReY, EANEfd ] Ox 70, BRIA PN RE (O O i v R &8 int
MFRRTEED kFoN inf, BIATIA.

BT REE LI Dijkstra HiEHMNAS. HLBE, A, FEEAfREES Lmrsl
TUF AR — FRX M, REFRETH:

//6 AE, —BERERER; B4 o hWESRBEE SNBEREKE, s Ml
Dijkstra (G, d[], s){




F10E #5F 4D ——Eﬁiﬁf%ﬁ

HInaAL ;
for (¥ n iK) |

u = A d[u) B/NEE AR ) KT AR

v BT

for (M u HIRBEFIAMIFIA T v) |

LF (v R I && L u R A A s BTN v EBEEEE div] EL)
Ak div]; ;
}

} f‘
b T IR TT DA AT e B AR B ke e TE, Rkt S R ek, (BRI EIA
R DL RO R, R AR ESN u R REEIAMIT A v BT ABEE
ME BN TR TR v 270 B u 3%, AREERNW LA E A3 u SRR HITIAL ve

{EE BB B BT, TESeE L MAXV KT 3. INF A —MRRIET

constint MAXV = 1000; //BKTAH

constint IRF = 1000000000; //¥ INF A-MRAHS

F i KB AR MR AR 4% R Xt Dijkstra BV B AASCEART .

@© AREHFERR .

BT AEA (Flin v AE 10000 IS, XS, AR

int n, GIMAXV][MAXV]; //n ATRxBL MAXV RBAIAE !

int d[MAXV]; //RAEIER ARBEHEKE

bool vis[MAXV] = {false}; //#Rie$i#l, vis[i]==true RRCITH. ¥MEHA false

void Dijkstra(int s){ //shEs
. £i11(d, d + MAXV, INF); //f£ill BECHEEA d 4K INF (A memset)
dls] = 0; //#2f s FIAESIIEEREA 0
for(int i = 0; i < n; i+H){ //fE¥HnX
int u = -1, MIN = INF; //uffdu)&A, MIN BRI dlul
for(int 3 = 0; 3 < n; j44){ //RBEGKURMTUET AU BADE

if(vis[j] == false && d[j] < MIN){
u=13:
MIN = dijl;:

}

/ARREVNT INF 0 arul, WHTEFHTUAARA s FEE
if(u == =1} verunnn; ‘

vis[u] = true; //BRiduHCVIH

for{int v = 0; v < n¢ \}++)[

J/HIE v R && u HEEHE v &&EL u AH A AR AT UM a [v] B




 HEER

if(vis[v] == false && G[ul[v] != INF && d[u] + Glullwv] < d[v])(
div] = d[u] + Glu][vl: //MMdlv]

}
MEIERE, SE%;E%)WEH O(V) (V2T S n) 5RERSR (FE/DH du)
FEOV). BEEv EEOWN) FER, BEREHR OWNV* (V+V)=0(V.
@ ABERM.
striuct Node (0
 int v, dis; //v AEMERDIA dis A
i :
. vector<Node> Adj[MAXV]: //BEG, Adjlu] VAFIBONTI £ u H 5 T LA SR 1 B A TH A
int n; //n ATUEH, B c MHSSERLH, MAXV AEATH A
int d{MAXV]; //RREBIAS M RAEH K -
~bool vis[MAXV] = {falee}; _//ﬁiiﬂﬁéﬁ. visﬁi]=¥true FoRoviinl. YMEBA false
'void Dijkstra(int s){ //s K&
| fill(d, d + MAXV, INF); //fill @ﬁ%%/\dﬁﬁﬂﬁm“ﬂ INF (ﬁm memset)
dls] = 0; //EA s BREESNERKO
. for(int i = 0; i < n; 149 //EHa R :
. dnt u = -1, MIN = INF; //uffd{u)foh, MIN FERGERUNY d (u]
| for(int j = 0; 3 < n; ) { //BREIRVENTET duﬁfbm
. if(vis[j] == false && ?31[31 < MIN) { ~
u = j; :

MIN = d'[jl:‘

‘ //ﬂi?fﬁd\?ﬁ INE B dlul, mmmmf@ﬁ s Ml
if(u == -1) return;
va.s[u] = true; //FABu BV
/IRETEIXA for SABREHNEERR
for(:x,nt j = Del = Adg[u] size(); 3++){
int v Adj [ul 3] .v; //ﬁﬂ”ﬁ%ﬂ%ﬁ%ﬁ%uﬁﬁﬁ@@mﬁv
if(vis[v] == false && dlu] + Adjlulli].dis < divl){!
[/R v KT IA&&LL u KA AR ME d [v] B
dlvl = d[u] + Adj[ul[j].dis; //HiMbdlvi




H0E RER O —BEEEE

}

MNEZEERE, iEE%EﬂEH OV)E W EEH (FHE/MK du]FHE O(V) ﬁzzﬁ v
FH O(adj[u].size)) FFAEM . XA EAFLRENL, A2 v FIREUEIEN O(Z0; adj[u].size)
=O(E), EMEHEIEHN OV’ +E).

ATLAERE S, T ABOEERERE OVHRIAIN, Hoh i Fuaue s I bR A
BV, FEANEEER G OV Al & Toi@ 4 i), (ER T s dlu] i FREANA] AAS ik )
OV)IIE 2L, T LA PR A SR R R 24 . B (0 Bk = HEAEA] STL FAIILSERA
%\ priority_queue, iXFF{¥ 48R SEILH] Dijkstra B I (] 5 4 BE 7] LLFE N O(VogV + E).
B4, Dijkstra 23k BN BT A IR 3R UGS oL, W RIAsUE B, A4 Dijkstra
SRR AT RE S A, XA BT SPFA S,

Z T Dijkstra SIERIKIE WA —EBEIRBIR MR, AXNBREETUSH (FiET
w) FHIER.

YR BB, DA IS LK B IR T BT R E A, FEE A R & Vo BIIAFTE T
A (B Ve MEEESE:

#include <cstdlo>

'#1ncl_ude ;al_.gorlthm:v

using !‘i'{améspace std;.

‘const int MAXV = 1000; //BARTRH

const int INF = 1000000000; //# INF %~A4E:K'B‘J%t

_int n, m, s, G[MAXV] [MAXV]y "//n HTER, m AR s%]ﬁﬁ. L
int d[MAXV]; //ﬁﬁ%ﬂﬁ%;ﬁ&ﬁﬁﬁ%&&ﬁ -
bool vis[MAXV] = {false}; //tméi&é.ﬂ, usmmtxue Rt @ﬁﬁ:}f& false .

 void Dijkstra(int s){ //s AR
£i11(d, d + MAXV, INF); //£ill a%ﬁ%"*dwﬂﬁﬁﬁ INF (A memset)
dfs] = 0; //ﬁﬁs@hﬁﬁ%ﬁ%ﬁﬁﬁo
,‘farclnt L ity { //EH a R
. int u = -1, MIN = INF; //uffd{ul@Ah, MIN FFRIZRANE dlu]
for(int § = 0; § < n; 3#+){ //RIVKWHMTIAF (1B
if(visij] == false && dlj] < MIN){
= j; ’ /
MIN = d[3];

] : ' ‘ _ '
//BFEUNT INE ) dlu), BURTFRITUARIES s Al
"o df(uw == =1) return;

vis[u]l = true; //FFidu HEWH

forlint v = 07 v < na vReNY

R o R AR o BB v &ELL o BEARTOME dlvI B




= EEERE

if(yislv] == false && Glullv] = INF && din] + Glullv] < dlv]){
dlv] = d[u] + G[ul[v]; //HRHd[v]

Jint maint) |
int’u,‘ . W ;
scanf ("$d%d%d", &n, &m, &s); /[/TEATH. L¥. BRRS
~ £i11(G[0], G[O] + MAXV & MAXV, INF); //¥MGiLE G
_for(:.nt 1 =0 r» 1 = ms iH) {
scanf ("dtdsd”, &u, &v, &w); //MiAu,v AR u->v K
. Bluilvg =
i _ e
"Di'j'kkstra'(s): //Dijkstra Ho A
foclint b o= 0 eong ded) {0
‘ printf ("sd ", d[il); //ﬁﬂi@?ﬁmﬁm%ﬁﬂﬁﬁ
L
o
return 0: .
. :
WABE
80 //sﬁ\]ﬁﬁ, 8 #&il, RNl 0 S, u?aﬁﬁs%ﬁl
1L //:21 o—>1 A 1, “Fi“"‘j
A

s L B o g0 o
G c.'n‘w = W=

4
2
1
2
3
5
i H 5 R
01 534686
BHEERA RN, ﬁn%ﬂﬁéﬁdﬂﬂ@m%mm CEPRN 132D FrﬁTnsﬁrml SUREZ G ]
fEUR? XILEIRA Sy, N e BT A 24 B P 4548 I AH (R A0 TR 2L BV AT o ) & H R R ok
—4%& u 5 v 2 [8 [ T A AE R AT B2 A% Glu][vIF! Glv][u]Wk AR R 1A Ton4f ek
Jevt, HEELAE u H4ER AduRRBRMNE v, FFE v BIAER AdjivIRRHRI L u BiW],
ZE—BAEFREEENRMRE, BREERE HERESEAREAKRM. MABETRY
3 — T BRI AR K.
£ Dijkstra HVEHI AL E 5, AXA—E:




%"&Eﬁ

1E (v ARBT RI&&EL u Sl A s AT PR A s BITHAR v OBAEEER d [v] E L) i
ik div;

}

XA TR BN “Lhu PR TLMEE-E s BT v E}‘J%%ﬂﬁﬁ‘% dlv]SEfL” B3
TR F dvIZBBENITRERELE ufEAMN s B v SR L v BIRT— M55 4 ()
s— e —u—v). XMAERNT—NER: AR Bie R TR TRTLISERA pre[]
2 pre[vIR R ME A s BT v B L v FIRT— AT (BIRTIRSGE ) Mg S . X4,
é‘i%ﬁﬁ%ﬁlﬂ RIFAF LIS, BEATCAKE u TRES pre[v], % Einﬁﬁlﬂ%%ﬂ%«éj:ﬁ—/\lﬁﬁ HIRT

iR TR, MAEARRE S R R B if Wi n—

(v ARV I &&LL u AR A DA s BITHS v E‘J%ﬁﬁﬁ% dv] BEM){

it dlivli
& v KBTI u;

} _

ARSI, DAAREAE R D 2541

int n, GIMAXV] [MAXV]; //n ATUAH, Maxv HBATIAHK

int d[MAXV]; //REBHA%ANBEREKE -

int pre[MAXY]; //prelv]RFMiESEITA vBEREL v IT—ATA GRS

bool vis[MAXV] = (false}; //Wie8AH, vis[i]l==true Bill. ¥MEHHK false

void Dijkstra(int s){ //s A#EH
£ill(d, d + MAXV, INF); [1Ei1L &ﬁ@%’u\dﬁéﬁﬁﬁ INF (A memset)
for (int i=0; i<n; i+f) prelil = i; //WIAREREANAMNBEHES FHEM)
dls] = 0; /rﬁmguﬁagmmm
for(int i = 0; i < n; i++){ //TEHFn K
int uw = -1, MIN = INF; //uffd{u]l@/b, MINGEREZERAM df
for(int j = 0; j < n; j++){ //HERGAOTRF a1 BN
if(vis[j] == false && d[j] < MIN){
W= e
MIN = d[jl:

}
//BRABNF INE B dlul, ﬁ%@!?ﬁ?]ﬁﬁﬁﬁﬁi s DiE#E
if (0 == ~1) return;
visfu] = trues //bnicuMEVIN
for(int v = 0; v < n; vi+)q
/R v RiFA&& u BBENE v &&uu%]*#ﬁ_lu.ﬁ d[v]E’dﬁ
if(visiv] —= falsendd Glulfvi: [- INK && dlo] t Glullv]l < div]){
dlvl = dlu] + Glullv]: //HRtbdiv] ‘
prelvl = u; //3F v URTIRTAR u (B




e B ER

}
}
L |

BiX—4, HEKHTHEERE LS SR, HBafalResmkmg?
DA 10-33 3XAMR 1] 52 B A2 SR 13 B Mﬁ&*E%Tu%ﬁTﬁAﬁﬁmw%

. prel4] = 3;
27

i

pre[3]

pre[2] = 1;

prelll = 1

A2, AR BLAIE MR R V) BIE V, B ER AR,

EELMN pre[4]1'5§ﬂ V4 IEIEA=P < V3, RIE M pre[2]=1 pre[3]=2
pre[313 2] Vi BIRATIKTI A2 Vo, M pre[2]113 2] V, Vs Vs
FIRTIR T A& Ve v, Vi

XWTERA GBI BE, BUEMEAREHR el pre[4]=3
Al pre[If0f5 B AT, HEREEL Vv, FANEHE B 1033 B ANRREE
AL FFIRH H o

EANE T ERRIRE R, & UHFFEs—T

void DFS(int s, int v){ //s ABAHRT, v ALMHHMTESS L SIFHBRD

Cif(v == s){ //MRAWMCDEBNLEN s, ﬂﬂﬁjﬂjﬁﬁ%ﬁ@

i printf ("3d\n", s);

rercurng
}
DFSs, prelvl); //J%Bﬂﬂﬁlvﬂﬁ"ﬂﬁmﬁ\pretﬂ

' printf ("sd\n",v); [/ MNBRGEL return 15 ) = ﬁﬂiﬁ““%lﬁ]ﬁﬁ%

}

Z I, Dijkstra HIEMEAHERFKE N ZCOLER. HE
BHEBEEAEER/XA “WR”, EZrESHINXE—FR,
BT R B I B R BE B /D B RN Ik — 2% 1B 7
KEIE] T an B3 Vo— Vs KEEBE S 3, ;jII/AM Vo= Vi iie
APKBERR, B Vo> Vi—V3 5 Vo—=V;, ENIEA UL E]
AR 3, Wi 10-34 Fias.

T2, MERXFPA P& K LT DA B 5 50 BE 3 1 B A,
BHEHBESH R R (B REER), ZERENE &

R R AR BRI — AR, T AR RME  H1034 RIR Kk
PR =Fh A vk s 4 5

© SHELFAUFMM—NMIN (ELanikifesh), REERERBKEA ZFMNERKKR L
TRz e/ Can SRR AR A X, AT PR KD,

@ LA REIN—N SR (FlIEA T RRIERI KT ), R EEA 2 R0
BR R B AR AR (SR s AGE FeAh A SCR TS AT BLE /).

® HERA 2 OERERE.




108 #58 O —EHEZEE
XX =M BTV, # R T B8 I — AN B SR A JE0HT 1 A S R A R B L R 4 5
$RJ5 75 Dijkstra ik H B AR AV P IREIT], HALE > AT ZX3).
XX =R T AR G s AR R
@ BHIGUAL. LABTIG UKL A, F costlu][VIFRR u—v HITEHR (HEEHBAN),
HII— DA ], 2R s BIETIAR u KBDIESA clu], PIGHME R c[s]h 0. HA
c[u]¥324 INF (AJ LA SE [ LK 7 B #0046 B HERT HH R D o IXAERERT LAE d[u] + Glu][v] <d[v] CEP
AT LM s B v FBAERE S d[v]SEHE) ISEHT d[vIFD c[v], 1124 d[u] + Gu][v] =d[v] (BN&%EEE
BAHED  H cfu] + cost[u][v] < c[v] (BPRTLAE s B v HB/DTEREML) B HEH c[v]. RREGWTF:
for(int v = 0; v < n; v++){
/7R v KVj A && u BERIE v
if(vis[v] == false && G[u][v] != INF) {
if(d[u] + Glul[v] < d[v]){ //klu)b‘Pﬂ‘ﬁTU‘fﬁ div] B
dlv] = d[u] + G[u][v];

clv]l = elul * costiull¥l;
} else if(d[u] + G[ullv] == d[v] && clu] + costlullv] < c[v]) {
c[vl = clu] + cost[u]([v]; //BEEEHANEREMWE c(vIEHR
i ¢ ;
}
! - ,
@ B LABEMI SRR IR o BB v o, weight[u] K7RIKT u
FRBEE (HEEBAD, FEM— A wl], SRR s BIATS u 7T DSR2 5
Kk wlul, IEEALE WA wis]h weight[s]s 264 wlul#h 0. XFERE AT LAZE d[u] + Gu][v]
<d[v] CEPaTAE s 3 v BB AR RS d[vIEEAL) IS d[vIA c[v], 1124 d[u] + Gu][v] =d[v]
(AP SR RE BAHIRDD H wlu] + weight{v] > w[v] (BITT LA s B v B BRI REHH SEAL) I SE5T
wlv]e AAFEUWITF:
for(int v = 0; v < n; v++){
/7R v K R&& u BEBIE v
if (vis[v] == false && G[u][v] != INF) {
if(dlu] + Glullv] < dlv]){ //Bhu A PALSATUE div] R
dlvl = d[u] + G[u] [v]; ‘
wlv] = wlul] + weight([v];
} else if(d[u] + G[u][v] == d[v] && w[u] + weight[v] > w[V])
wiv] = wlul + weight[vl; //BIEHEEMHFNBEREEME W v]EMR
}
}

}-

@ REFMAEE. AFEEHEN—AHKA num[], SMNEA s BIATI A u MEEHREA
04 num[u], FIEEWH HA num(s]h 1. HAR num[u]k 0 Cl L LK H - 48046 B Rl B
HEWTH )« IXAERETT LLZE d[u] + Glu][v] <d[v] (BRI LME s 3 v FIBE R d[vIER) B
B d[v], ik num[v]4£& num[u], 124 d[u] + G[u][v] =d[v] (Bl & EEFEZEAMH ) I num[u]




v Wk E R

i) num[v] . /R
for(int w5 0 v <ins wEi)
/1R v RiR&& u RERIIL v
if (vis[v] == false && G[u][wv] != INF) {
if(dfu] + Glullv] < dlv]){ //Bhu 9w LME d{v] ER
giv]l = diu] & Giujlv];
num[v] = numlu];
}ielse it (d[u] + Gullv] =— dlv]} {
num[v] += num(ul; //BFEEEHFKNZM nun

t
FHRE AT, A8 AN T RS9 S Y Dijkstra HIX MU .

[PAT A1003] Emergency

f3 H ik

As an emergency rescue team leader of a city, you are given a special map of your country. The
map shows several scattered cities connected by some roads. Amount of rescue teams in each city
and the length of each road between any pair of cities are marked on the map. When there is an
emergency call to you from some other city, your job is to lead your men to the place as quickly as
possible, and at the mean time, call up as many hands on the way as possible.
L IPN 52

Each input file contains one test case. For each test case, the first line contains 4 positive
integers: N (<500)—the number of cities (aﬁd the cities are numbered from O‘ito N-1), M—the
number of roads, C1 and C2—the cities that you are currently in and that you must save,
respectively. The next line contains N integers, where the i-th integer is the number of rescue teams
in the i-th city. Then M lines follow, each describes a road with three integers cl, c2 and L which
are the pair of cities connected by a road and the length of that road, respectively. It is guaranteed
that there exists at least one path from C1 to C2. ;
g

For each test case, print in one line two numbers: the number of different shortest paths
between C1 and C2, and the maximum amount of rescue teams you can possibly gather.
All the numbers in a line must be separated by exarctlyv one space, and there is no extra space
allowed at the end of a line. |
I R R Ay o S
MRS
5602
12153
011

022




L R e O

031Y

£34

241

34 b
AR

24 :

R

gt N AT, M &L BT REE — S5 B RN, BTG e 4.
BfES M R A, SR MBI S MBI B R A S R B IR A2 E AR /NS H 2 F0.
NRH L EEEER, W E 2 RB KK,

FEBIfRRE b

W 10-35 fros, @A REES RSN, F4&0 B
HIIA .

M Vo5 K2V, 5 REERARNKEN 2, HEPI%:
Vo= Vo & Vo=V =V, XF&KEE LR S F555] 4 2
4, FHEERKE 4
B

A RBAE K B LR B (M FT P TR BRSO AME R B
LB AR A BRI R B 12 I BB K s A o BRI T A B 4 P 0 TR AR T v ——2 wu] 3R
AWM s BIETH A u 7T RS BB A2 AL, FIE6K4 0; 4 num[u] R M A s BETH
5w IR AR, WA R num(s]h 1. 24 num[ulH 0. B FRM AT LIZEED
d[v] i [R]if SEFX AN AL, AR

if (vis[v] == false && G[u] [v] != INF) {

if(d[u] + G[ullvl < dlv]) { //BhuAFAANESdvIEN
dlvl = dfu] + Glullvl; //Bidlv]
wiv] = wlu] + weight(v]; //BiEwlv]
num[v] = num[ul; //%&% num[v] e
} else if(d[u] + Glullv] == d(v]) { //#II—FMAKEKER
if (wlul + weight[v] > wv]) { //Bhu s b g2 FIEE K
wlv] = wlu] + weight[v]; //w[v]Z4&&H wlu]

V4(3)
Vi@

Va(5) Va(l)

B 1035 #EIREE

}
num[v] += num[u]; //EEBERBEANSEANEE, VIBESE

}

© FERHH MR BB RRR, AR, RO R E R Bt 2,
DRI G2 ) PR AR U
@ FERB HBEAML FAREERZ 0~n-1, HIANEIL.




BHEEiL

® 4 d[u] + Glu][v] = d[v]i, it wlu] + weight[v] > w[VIEE AL, &N 2 ik num[v] +=
num[u], FEAEREBELSRKBIREE—RER, 58806K.
SR




FI0E RBER @ gh’f*‘é%ﬁ

d{v] = d{u] + Glulfv]: //B%=d[v]
wiv]l = wlu] + weight[v]; //Bi wlv]
num[v] = num'[l‘l'l];v / /B num([v] ;
) else if(d[u] + Glullv] == dlvl) ( //4REI—ZHFAKENEE
if(wlu] + weight[v] > wivl) { //BAuh¥frai Az fE R
wlv] = wlu] + weight[vl; //wlv]%&&H wlu]
) ‘
1/ BB EE SRR, BAREESE

num(v] += numful];

int main() { 7 ‘
scanf"("%d%d%d%d", &n, &m . &at! &ed)l‘;
Tor(uatintm e A0 <ime Oy
- scanf("%d", &weight[il); //BEAMM
}
dnfe s :
£i11(G[0], G[O] + MAXV » MAXV, INF); //¥IffuE G
for(int 1 = 0; 1 < m; i44) {
scanf ("%d%d", &u, &v);
scanf ("$d", &G[ul[v]); //HEAAM
Glviia] == Gluliivie
}
Dijkstra(st); //Dijkstra BiEAMO
printf ("%d &%d\n", numled], wled]); //BFEEELL, BERZEFHEK AN
return 0; : '
) ; ‘ ;
WOLREENSEREE], LA K 3 FERERR LKA AR AN “M” =
PR, BilinEgfe BRI TR 2 Ff/ B B S I/ B R AR I S BRI T “ A7
MIZESR, FSE AT REH L —LeIB 3 S AT SR A =, I % BT R R
RAEA Dijkstra HiEBA—EREH EHNLS R (REEA—EWERIN T4, 2@
RESEH), HEBBMHHLER, BESHEH. XENHEFEEH. BB R gt 2 7 55
i 75 X—Dijkstra + DFS.
(1B _E i R Dijkstra S0 R, SR, BIETHA pre B EFREE RRNBKR, T
X AR T EAE AT Dijkstra B3 0 I 2 mp 45t FH P18 B0 L B SR it o £ ek BB B4 A 46 A v KRR
Zil pre[v], ARG M. EL BB FERE: %7 Dijkstra EET R THA RS

i




,..‘,..M”/.ﬁ, I ,';f g "LE

B2 (RERER), REMNXERERETEH &R _RREANERL (BAESE—F
BB T, HAHX&BRZHKE BE T DR AR SBURE S HE K D.

@ f#H Dijkstra HiE DR A REHE.

HTUNELRERERR, HRENEARESFES MRS A, XFIRE pre £
HHBET R ETIRS SR A TSR . I TENSAIRAER, APt pre A E
XK vector 2B “vector<int> pre[MAXV]”, XFEXHEANE p v K, pre[vIFtE— N EKE
4 vector, I FIMRFFNES A v MATA BEr- £ BRE M AR AT IRES p o Blnx B 10-36 K ik, pre
HAKERM TR GF: MEEEHEANTS u REETA v REIRFREE, ey
pre AW E N set<mt>§§(?ﬂ, ﬂ:tBﬂEﬁﬁ% pre[v] count(u)ii%ﬁ‘»’ﬁ}A EL BT ):

‘T*EIEL‘J_'J:E preyen 53@1[3’] pre %Iéﬂ, @E_I 10-36 WWEFTE RERERAEE
PA# F DFS SKIKE T B B2 {Vﬁ“’\ﬁ“va
—=V—=V7 }s { Vi Vo= V4=V Vi b { V= VsV, ). BRENEL, BEREHE, X8
SEVHB T EREUX A pre 24

ZHEZREE, ALK Dikstra HiEH oy, AFEHEBEEX —HRE, FEitiAd
R R RTI, TEOT pre BALKIKM. EZATHIBES, pre[il VRN i, Ron
TGS SEVIBRES TR B 8, ERAFHA, pre A — AT ERYIE (RRS L
MAIRED. [

BT R EHREH dvIiT 2 pre A K. B5E, WR du] + Gu][v] <d[v], ¥
BILL u bR S AT DUME dIvIER, R EES v FIRTIRS A0 ue HERIMER S pre[v] T B4
T ETE A, BN MR, REFERMNu GHEEBE L), T s
Re AR, XA vk, hTERRBIEMRK IR &B4E 2 pre[v], KLt pre AT E
WItHk. '

'c‘mmw1+mmw <Mw){gﬂf
dlv] = dm + ciu] {vl 0
’; pre (v] clear(),. .

e pre{v] push back.(u), -
ZE, ﬁﬂ% d[ ]+G[u][v]—d[v], Iﬁﬁ'ﬂuuﬁq]ﬁﬁ_fld?ﬁfﬂ %*ﬁﬂﬂﬁ%ﬂ‘]%& A
v BIRTIRSS B A R e AR B b u &5 5 QT 5EIE S pre[v]), REEWT:
e Feh e 1 el il
L pre{v} push back(u), ‘

IZ#EEJGESZT pre ﬁlﬁﬂﬁﬂ*ﬁ, m%ﬁ’] DleStra ﬁlﬁﬁﬂﬁﬁﬂﬁﬂ?ﬁﬁﬁ, HXTJZ ?\@J%




H0E RER (O —ENEEE

B E RV, TREHAREE LEERES0T EESHRE Lk CARERMRERZEM LA
BREEBIFHD:
\vectorsint> pre [MAXV],- ! i
void Dijkstra(int s){ //s AR
£i11(d, d + MAXV, INF);
dis] =.0;
for(inﬁ = S G ) ,
 int u = -1, MIN = INF;  //HR3BA dIu)
for(int 3 = 0; 4. <mn; 3801 ‘
iflvisij] ~= Talse && dli] < MINI(
Lol 5
: MIN = d[3]; f
Wk
}
if(u == —1)' return;
vis[u] = true;
forMnt v = 0; v <n; viH){ o
if (vis[v] == false && Glu] [v] != INFE) {
if(d[u] + Glullv] < dlv]){ '
div] = dlu]l + Glul(vl: /[/R4Ed[v] : e
pre[v].clear(); //#%prelvl s
prelv].push back(u); //% vHIBIHA u
} else if(d[u] + Glullvl == d[v]) {
_ pre(v].push back(u); //®v Egﬁ‘ﬁgﬁyﬂ 1
}

}

} ;

@ WHFH R, R — R AR R R .

W RRETAE, 2 TS e IR R R A 5 2 2
B, RRSET, BTSSR RS ST S, WA TR — R .
BN BT 1) pre HALF AT 10-37 Fim M &

B, UROKEREATR R, KB T A, R
g G GREZ SRR AR —3t X
SRR, B, AR ARREE, RTUMEEERE v/ \w
PEELICE AR (RS e LA R A R 3,
3015 ST AR R BT HB. S0 5 L2 R B AR AT AR,
RS SR AR, TP 4 B AT 2 BT RO B e JSCRE, 2457 v v
R GRS, AT BB AR S R, 1037 pre BALIBITR

VZ V2




— wxmn

B TR EH BN TS DFS {38 H ek %

B, R¥E LEKaYT, DIERRRZ:

o 1EANLRAERME I REBMAE optValue.

o ILXKBIEAEIIE L path (f#F vector KAEME) -

o Imids% DFS 3 ) -7 45 5 1 %42 tempPath (445 FH vector 724 ).

WG, FZRBIEHREA PR BIaR @A, MHBIARNS, R4
MRS R T4 (BN A st), AAVHIENE TisIHiA A, WA tempPath 25T
— AR . X B BB AR AT X AR B AR SR 2B AR R KI{E value, 355 optValue Hbi, tniEH
P, MIZEHr optValue FFH tempPath & 7 path. XHERRT S, WRLFTVIHMESE v, B
AR TER G pre[v]H BT 4 w3t T3 3 BT,

5 Ui B AT 7E 38 VA FE AR B tempPath. JLSEIRMEISR, HELEYT ) 4745 4 v iHE v
n#| tempPath Hife/am, SR/EHEDT pre[vH#ATi®EIH, 25 pre[vIiKIFTH 4 BB 5% B G i
tempPath /5K v #ith. REEFEERNZ, HF4n REERERRA st BHIMEET
LFHEMBEEEMA tempPath, B 75 BAE U i8] 2 H-7-45 SRHER I N .

HISEAR AT LA t DFS f40RS, 20 F s

int optvalue; /1B bR REBARME

vector<int> pre [MAXV]; /IR R IRES 2

vector<int> path, tempPath;  //BiLER. .%WE&’&
void DFS(int v) {  //vAMHiihRLS v
/(BT
Ay == sty //ﬁﬂ%@iﬁ—fﬂi‘?%’ﬁ st (Eﬂ%ﬁmﬂﬁ.)
tempPath.push back(v);  //¥&EMA st MAHEKZE tempPath B‘Jﬁ]z‘iﬁ :
int value; //#ﬁﬁﬂfﬁﬁﬂ%ﬁtempl’ath ) ﬁﬁﬁﬂ‘]ﬁ
W HE %% tempPath L/ value {E, —
if (value f£F optvalue) {
optvalue = value; [IBEFRARRBRE S BRSR
" path = tempPath;
} i
tempPath.pop_back();  //#RIMAMILE MK

returnd
} -
/OBAR
tempPath.push_back (v) ; //%%ﬁﬁwlﬁ]ﬁ*ﬁﬁu)\ﬁﬁﬁ%% temPPath Mﬂlﬁﬁ
for (int i =10; i < prelvlisize(): i+t) | ‘ ol

. DFS(pre[v][i]): [/ R v RIS S pre(v] [4], B
tempPath.pop_back();  //EHEHAMNELE R, H4MLE v MR

EESKIL, J:ﬁﬂ'] DFS ﬁ@*ﬂﬁ—&b%ﬁ%i*ﬁ%@%ﬁ&i E‘%?ﬂiﬁﬁiﬁ?ﬁm (iE4]
“value T optvalue” HFHEMIFELFFEMHGKERE/NE), EitEEKR tempPath i1




F10E BER @D BEEEE
value {EIN . TIXAMHT — RS R AU EEE T . FEERNZE, BT @EBERNER
B, FBAE tempPath FKEEBL ARNFH, FEvingd SFEREHRT. LR, WRN
XTI R S BGHEAT R, A ERF U A2 AT LA . LATHE B4R tempPath LA Z F15 A5
B A AR A -

/ A2

int value

0;
for(int i = tempPath.size() - 1; i > 0; i--) { //fEVASEA, BEFEHGHR 1>0
WEL 1= id, F—E i idNext
int id = tempPath[i], idNext = tempPath[i - 1];
value += V([id] [idNext]; //value /i id -> idNext FIM

} |

JoREER @

int value = 0; =

for(int i = tempPath.size() - 1; i >= 0; i--) { //BIFEWHLER, WEHEHH i>=0

int id = tempPath[i]; //HHi%EA id
value += W[id]; //value HIMN&se id M

} - !

wfaiRt, WMRTERMNTEREERE (REREEE) &%, 2Bk LA 5 g
¥5AE Dijkstra AR RN num $ADRSKAR, AT — M 2/EER R EFREER, 4
DFS iArF45 i 22 R E M 1 BIH].

FR&, DT HEHERE T AE, KSR LR — MR T, AEEH
Reif i R RGL, i BN N YEEREEE (E—EEENE, TR THRNERRE
MEEEKREERZO~n-1ER 1~n, BEEXEF n+1NMEGEHEBEER 0~n). W
REHALE =R, BUFR, o] CUH RIS BB BTk, B8 ] LAZESR ST R AT LA3R
FIXFERIE H TSR HAh, RS HB N B RAE AR, R 2 Z T UHE
— ki Dijkstra FIE ISR FE B 47E HER.

[ PAT A1030] Travel Plan

3 B g

A traveler's map gives the distances between cities along the highways, together with the cost
of each highway. Now you are supposed to write a program to help a traveler to decide the shortest
path between his/her starting city and the destination. If such a shortest path is not unique, you are
supposed to output the one with the minimum cost, which is guaranteed to be unique.
BMAKR

Each input file contains one test case. Each case starts with a line containing 4 positive integers
N, M, §, and D, where N (=<500) is the number of cities (and hence the cities are numbered from 0
to N-1); M is the number of highways; S and D are the starting and the destination cities,
respectively. Then M lines follow, each provides the information of a highway, in the format:

City1 City2 Distance Cost

where the numbers are all integers no more than 500, and are separated by a space.




i
-

R
"Fo'r each test case, print in one line the cities along the shortest path from the starting point to
the destination, followed by the total distance and the total cost of the path. The numbers must be
separated by a space and there must be no extra space at the end of output.
CJE R R 2 300D
PN e
4503
01120
13220
03410
22 0
23120
RS
023340
B

ANAMEH (H5H0~N-1), M &EH CEMdD, FFaH M FERGERREESE
R, BUEATRM S 545D, RN R4 R sikie. Sombis ks, EiE:
WIRE L AR AR, WA B MR .

FERI R : »
REM 7 2 A0 B 10-38 BT Vgl g
RN SR, B, N0 SRR B .30
B RE R b 3, BB (0->1->3)5{0>2>3}, @,20)
EREWEBREHIIET D HA 50 5 40, FEBEIERE/NEIAR%, Vo
Bi{0>2->3}. ‘
FE\E% K 10-38 FEBIREE

KRR T KBRS, BERHAFIME B B KRR LB NMETRZ
F, [Ek 2 f# A Dijkstra 22988 213 H Dijkstra + DFS #2AT LK. 41, ABRE A1 R X
PIM TR, UG E A — T 5.

% FAE FH Dijkstra 255, 4 costtMAXVIIMAX V7RIS B FIAE SR (R RIAAD,
IMAXVIFEBUNE /& s BAEAN G & u IERE 42 T s/ NESE, Hob c[sIEERIERTLIT 4 0,
Tt St g e, a7 LAUH int B pre BRGNS Al IRTIR, B T Rl2 4 nr i SR
A 5% I RS P S R A (R B R R A ¢ A pre, AREE LR

if (vis[v] == false && Glullv] != INF) {
if (d[u] + G[ul[v] < dlv]) (| // Bk u R S B d[v] B
div] = d[u] + Glullvl;  //Abkdv]
c[vl = clu] + costlu][v]; //thMclv]
prelv] = u; . /1% v BIRTEEN u

} else if(d[u] + Glullv] == dv]) { //8&E—FHEEKERER
if(c[ul + eostlullv] < clvl) §  //Bku A9 & clv] B




. % 10 ji *?Eﬁ F4) __%ﬂ;;‘fﬁﬁ o

SR %

clv] = clu] + costlul[v]; 114 c 1wl
prelv] = u; /1% v EHTERA u

}
it Fil Dijkstra + DFS [f]'5 5, Dijkstra B934y AT LA 40 2 5745 B4R S L. 2 F DFS
WAy, R4RTR R 4R tempPath, T BT IR LA, RELSHSED
A minCost HEATHLEE, U1 SRB AR RILALZ FIRE /N, WS H minCost AL ER 12 path, %
LA
if(v == st) { //BHEGF, FEHTER EREERD
tempPath.push back(v) ; !

1

int tempCost = 0; //iﬂiﬁﬁﬁﬁ%&ﬁ]ﬁiﬁiﬁﬂ

for(int i = tempPath.size() - 1; i > 0; i--) { / /1BIFE V7 1)
int id = tempPath(i], idNext = tempPath[i - 1]; //MRI&A. FAHR
tempCost += cost[id] [idNext]; / /BN id->1idNext HKiIAL
} . ' \ ,
if (temp®ost < minCost) { / /0 R 2GR R AR AL 2 A/
minCost = tempCost; //BE# minCost
path = tempPath; / /% path
}

tempPath.pop back();

return;

}

@ AF T i S EEA 0~n— Lo

@ DFS iz fid, HEATEY R n-—1 4, FkiREBEGRH, RAFEH
SAENN i>0; WRBIEEHWRN, WATEAEZMNA i < tempPath.size() — 1.
SHERG

@ Dijkstra . AT

tinclude <cstdio>

#include <cstring>

#include <algorithm>

using namespace std;

const int MAXV = 510; //BKTiAH

const int INF = 1000000000; //KEFHK

//n ATHAE, m Aia¥, st Fled 25l Ale AR R
//G hBEEAERE, cost NAEPRAEPE
//d[1ERBIEIEE, cf]idxkENIER




g &L L1

int n, m, st, ed, G[MAXV][MAXV], cost[MAXV] [MAXV];
int d[MAXV], c[MAXV], pre[MAXV];
bool vis[MAXV] = {false}; //vis[il==true R/-IA i Bk, PMEMIA false

void Dijkstra(int s) ({ //s MR
£i11(d, d + MAXV, INF); //£i11 RECKREEA o HABK INF (A memset)
Fa bl e MK TN “5
for (intd = @ 4 < ng Gt prelil =iy

dis] = 0; //BAsFABSHERERNO
cls] = 0; //&A sEEEBFRTERAN O

forlint 4 = 0: 4 < n7 et} A / /9E% n Ik
int u = -1, MIN = INF; //u i diu] B/, MIN FEBLZE/N d [u)
for(int i = 0; 3 < n; j++) {  //HRECKRVEBTAF d1] 8D
if(vis[j] == false && d[j] < MIN) {
u = gy
MIN = di3]:

}

//ERAZVNT INF I dlu], BEEIET BT A AR A EE
if(u == -1) ‘ return;

visfu]l = true; /AR u A BT )
for(int-v = 0y v £« n; wvie)of

(/IR v RV && u RERIE v

if (vis(v] == false && Glul[v] != INF) { %
if(d[ul + Glullv] < divl) {  //Blu Aedrsrtee4 dlv]Zh
dlv] = d[u] + G[u][v]; /1R div
clvl = clu] + costlullvl; //fdkcivl
prelv] = u; //évmﬁﬁ%j@ﬁ‘

} else if(d[ul + Gfullvl = dfv]) { / 13RB|— AR B B2
if(clu) + costlllv] < clvl) { — //BhuShsrailt o [vIEA

clv] = clu] + costlul[v]; /14 cv]

pre[v] = u; / /% v BIRTERA u

1
}

void DFS(int wv) { //3TEHIHEE
1k (v = st} |l




10 RER (O —EEEEE < -

printi(ted ", v}
return;
}
DFS (pre[v]):
priqtf(f%d Te )2

int main() f{
scanf(?‘%d%d%d%d", &n, &m, &st, &ed);
intia, wp i
£111(G[0], GIO0] + MAXV * MAXV, INF); //¥i&itHE G
fqr(ihﬁ B 0 <y by ;
scanf ("%d%d", &u, &v);
scanf ("%$d%d", &G[u][v], &cost[u][v]);
GIvl[ul = Glullv]:
cost[v] [u] = costu]([v]:

oW

Dijkstra(st); //Dijkstra AN

DFS (ed) ; //¥TEI &4
printf ("%d %d\n", dledl, cled)); //BGEHEE., BAME THB/NER
return 0; : &

-

}

@ Dijkstra + DFS. 040 F:

#include <cstdio>

#include <cstring>

#include <vector>

v#include <algorithm>

using namespace std;

const int MAXV = 510; //BKTs3
const int INF = 1000000000; //FEZHK

//n RTSE, m A%, st Al ed 4 HI0EE U X

//G RBEBERE, cost ATETRIER

//A[1ERBFIER, ninCost BRI ERB/MER

int n, m, st, ed, G[MAXV] [MAXV], cost[MAXV] [MAXV]:

int d[MAXV], minCost = INF;

bool vis[MAXV] = (false}: 7//vis[il==true RRIA i EVill, ¥MEBA false
vector<int> pre[MAXV]; / / RI5R

vector<int> tempPath, path; VRl T e =y o




H*=xEid

ey

{ //s HiBE
//£111 BB a HABA INF (IEAH memset)
J /AR s Bk 5 BB ) 0
/ /A8 n IR
/70 diul B, MIN FEHOZBUNG diu)
J 1 ARBIFRIT TR A B

void Dijkstra(int s)
£ill(d, d: + MAXV, INF):
di=li= g
foritingl wi=107 3 re mRils e h)ig

inta =-—1, MIN = INF;
Fourint 4 =000 g me Sty
if (vis[j] == false && d[j] < MIN) ({
W=
MIN = d[j];

}
[ERABNF INF I dlul, PR T AT AR R EE

if(u == -1) return;
/AR u A EVI R
for(int v = 0 ¥ < n; wird)

/ /R v RijA&& u BERIIA v

vis[u] = true;

if(visiv] == false && Glul vl 1= INF]
LE(afuli+ GIul[vi < dlvi) o /B u A AR a (v BED
- dlv] = d[u] + G[u][v]; /1A d[v]
J prefvl.clear(); L TER pre[v]
/1 R v BIRTYR

pre(v] .push back(u) ;
} else if(d[u] + Glul[v] == dlv]) { / /R BUAH R BE B B A2

//u A v KIRTRZ —

prelv] .push back(u);
1 ™~

}

}
void DFS(int v) { //v HHEIER ; :
if(v == st) { //BHEAR, BEHTEN BEEL
tempPath.push back(v) ;
int tempCost = 0; » / /8RR AR AL B TR
for(int i = tempPath.size() - 1; i > (e 0l o)
[/ S id. PSR idNext
int id = tempPath[i], idNext

{ (/BB

= tempPath[i ~ 1];
tempCost += cost[id] [idNext]; /N4 id->idNext KA

o}

if (tempCost < minCost) ({ / /AR 2R B AR AR R /N
minCost = tempCost; / /% #H minCost
/ /B Hi path |

path = tempPath;




F10FE #HK @ —EEEEE

B, LIS Dijkstra LA L H KR fRTE.
10.4.2 Bellman—Ford & 3 #il SPFA 8k

Dijkstra S35 7] LAR i b o 0 S B K B J B A () L, B
BT 5BUA, Dijkstra BYEB SRR, BIwE 10-39 PRE A
BRI, B A B Ml C [ dist A1 f1 1, BERT
A B K dist {E&/N, FULA A B ZHEFHHAKV H MR (BR
HEAE). XA BIMEA O, TRETLEREME C A
Mz CB 3, FLEE dist{BIEt2-1, HER A 3 B HERHK

BY = C

B 1039 FAREREE




BRENYE A—~C—B 4.

h T SR SR A SR I B K B A2 ) B, 75 24 Bellman-Ford H¥E(Hi#R BF Hi%).
1 Dijkstra Hi%—#¥, Bellman-Ford 8% A At BAVR 5 4 B A% 0] &, Bt RBAL A 5B )1
.. Bellman-Ford HyAM BB HEIVEHEE, 5 T ¥EE.

AR, RN EATEHE. SR EZ S5 v] AR BT S K1
o TARYEIA LA Z MBIIESR, °ILLER AFH. IEFF. BF (WE 10-40 i,
K A=B—~C FHIARZ MR K 0. 1. F0). BR, EFRTIHMIERAN S0 HAE KL
fkfg, FOAZBRMERNGFEAGRERERAEEE; muREFERR, BNERRTELE
iE, Wamemeiamsar kg EuREPR AT TENE S HRBE, NEEREHN
KIBAEZEI M.

B 10-40 FIK, [EHF., AFREE

5 Dijkstra #¥:4H[F, Bellman-Ford B E— M4 d, A RAFBMNE R BE &N TR
MM P2 . R Bellman-Ford H %R [Bl—A bool {H: W R EAFFAEMNIE R ATARK A FE, A
ABRBKRF] false; N, PAEEIRE] true, HATEA d A7 BURERE & MUR R EIIE & TR
f14 5 1 B S o

Bellman-Ford S /() 3 2 BB a0 F MBI . FEXT B RIA8T V- 1 #8381,
SREEDETRREIL: WEEN vy, WRLL u IPA AT ME divIED, B dlu] +
length[u->v] <d[v]E LB, A d[u] + length[u->v]EH d[v]. [FIRHATLIFE &, Bellman-Ford
HER A R SR R O(VE), Hen A4, EZGE.

. for(l‘— 9p i &n -~ 1,_J.++) o //#&ﬁnwlﬁéi’»ﬁfﬁ ﬁé‘f’n%@iﬁ(&
. fo:r:(each edge u~>v) i f/ﬁ%ﬁf'ﬁ#ﬁﬁﬂm?’ﬁ'ﬁ ”

C ARl length[u->’v1 <adwl) //uuﬁqﬂfrﬁ“m%d[vlﬁfb '”

~d[v] = dlu] + length{u->v]; //i’%ﬁf?

SRR, SR s IR A TE R 5 ER, BAKA d FRIFMAERN S CEE R R
B, W N A RIDET R, REEEN A LT 808, AMRTAESLL u—v IR
2 d[u] + length[u->v] < d[v], WRF, WEHAESENEATERARER, &[E false; &M,
YA d FRIFTEEH CLAR M, BH true

 for(each edge u->v) { //ﬂﬁﬁlﬂi&ﬁ‘?ﬂﬁ -

if (dfu] + lengthtw-ﬂf] < dtel) g //ﬁﬁ%ﬂﬂw&&‘ﬂm
G ‘ _returnﬁ false: //ﬁﬁﬂﬁ@@iﬁ&dﬁ;ﬁ?ﬁéﬁﬁ%




F10E BEBE W) —EEZES

. return bt i 7ﬁﬁdﬂ§ﬁf‘§ﬁﬁ5%¢ﬁlﬁﬂﬁ L

W4, htta Bellma.n—Ford B R IERRIE ? @%Tﬁm%ﬁ?ﬁ%ﬂ’]%%juﬁ%§
R, FHEH—DREEEWRKER.

B, WRBHBRAE, PBABRERE LT AN S EA ST VA E—E0H
AT Do TH, MRS s I — BRI FIMRELE i, HEH AL 3% B R 4 ST S,
AN —RBIERREM . B 10-41 REFBEME—IFIT. BR, ERERBMTS, M
A S Bl AR AR BREHERE X M EERRZ, BRENES—BEfE, BEKk
BRERHET . 55 BTEREERE LHTSEANEA#ET VA, EBERAmn i ES—
EAEE V.,

D E
BABEAERT

K 1041 EREBEAERRER

HTHIERAET disIh 0, BEAEE: FRASEBP AN (MmN, BE%RZ
W — 245 A d BRI E ). #%, 85T Bellman-Ford 2V E — % #BE2 5, BEKR
WHRIE ZRTGH d HERSWHE TR REITE -REE TEE=BUARK.dEE
Wi TR XETEHERRE—ETAR dEfE. b TRERERNERASET V E,
(5t Bellman-Ford 8 A SIRMEARSHEIL V-1 . iEHE.

T Bellman-Ford kR8I AL, BARMHASERS B E; R4
B, UHTIEJ’E%BEAJ:T@J O(V) Iﬂkb?ﬁﬂ’]ﬁ@@ﬁﬁﬁ vﬂﬁi’%{’ﬁﬁiﬁ‘ﬁi

‘struct Node 0 ‘
Ldnt v dls, k‘ //v%@ﬂ%ﬁﬁﬁﬁﬁmﬁg dlsjb@ﬂﬁﬂfﬂlﬂﬂ

i . ‘

: . vector<Node> adj {MAXV]. ‘ //@Gﬁ@@ﬂﬁﬁ
Ant n; //n HTHAS AXV RBATHAM
int d[MAXV]; //ﬁﬁﬁﬂﬁ%)ﬁﬂﬁﬁéﬁ%&&&

bool Be’llman(mt g) | //s ﬂaﬂﬁ

‘ flll(d, dF MAXV, INF) - //flll @&%ﬁ/mmﬂmx zNF (ﬁﬁij memset)
dis] = o, //@ﬁaﬁlﬁﬁ%mﬁﬁ%o - .
/YT AR d s

for{(:L,n,.t i = 0¢ 4 < 6 -1 1++) { ' '//ﬁﬁ‘n?i %ﬁﬂ? n%m,ﬁ&'
fortint m = 0;: u < n,,u++) 1 //ﬁ%ﬁéﬁ?#ﬁﬁﬂiﬁ‘?ﬁm
for (int j = 0: j < Adj[u} slze(), 3++) ( : .

int v = Adj[u] [§].v: //%&iﬁﬂﬁﬁﬁ(




= % %

I

Adjiulii] dis; /1 BB AL
if(d[u] + dis < d[v]) { // Bk u A SR BE d [v] B
dlv] = d[ul + dis; / /R A

int dis

I

}
/4 BT A 0 SR ARES
for(int u = 0; u < n; u+d) { //FERLHIT R
foriint .= 0; j:5 Adjlul .szzel)y p+k) |
int v = Addul(3].v: / /AR R T A
int dis = Adj[u][j].dis;  //$BEAHIAT
if (d[u] + dis < d[v]) {  //H0R{5T LLg i
return false; / / VEE B o IR RORT IR B B A

}
return true; / /B4 d TR EE C SRR

:

Ja‘z%éJ RIS BN, RIFTEILEEA Pitadh, A2 BiBHA d PA{HE
WMOSEBIRAR, AHEFLLE, RATRHEIW, szﬁc"fufﬁf%m AOESE, SR
. BT REERRRE . % Tk M5 5 Dijkstra 835t ),
WAATFEENE. E—EEEREETRERAEASAMEE: 1T Bellman-Ford 5% 1
£ % YR ) B 25 1A HTO A, SR B 4% B Diijstra S0 A0 num AL B %, WS
REBWCZ2UHESMTHA. W THRRXANHE, FEREDRITKOBEA set<int>
pre[MAXV], 43| — 4 O R MR K A RSN, SOEF R R R A

e E1# ] Bellman-Ford & H % [PAT A1003) SE#t4T4wf%, LA#& Bellman-Ford
Bk Rk . P4 R E X %A Bellman-Ford HyERA MY, 8B
FHAE H ORISR % T A, 9# 5 Dijkstra ﬁ/iﬁ‘ﬂtﬂlﬁﬁ E 8

#include <cstdio>
#include <cstring>
#include <vector>
#include <set>
#include’<algcrithm>
s using namespéce gtd:
const int MAXV = 510;
const int INF - Ox3fffffff;
”struct'Node i ' _ : . ;
int v, dis;  //v WABBSUMIEARTUR, dis hAMEANA
Node(int v, int dis) : #(_v), dis( dis) {} / /HIE R




F0E RER D —EEEEE




i

ifﬁ Bellman-Ford 575 i) & & AR fa] 5 'fEE O(VE)H(JHTTUE%B)ﬁmimﬁ E{Ezﬁﬂ
T#ﬁﬁﬁﬂ)\ﬁo HFH B %R RN, Bellman—Ford BB SRR R ERERGL,
RXEPLHERELE X, TEEW T LMt TREESR, RELAENTA u
B dulESEER, WEHRKIAKAER v dv{EA B TR#SEE. Bl LT —MA
t: BENL—ANBAF, BB ETR uw B, REXNMN v HRKIFIE L u—v AT S ERAE,
5k 2 AW d[u] + length[u->v] < d[v]RBEKSL, WRESL, WA d[u] + length[u->v]& 7 d[v],
TR dvIBRBERRE, R v Nﬂ)\iﬂdﬂ FRAE v TG, AR B BIBAS A %
(i3 1 I o 8 B A TR B SR ), R SEANTH A A BA Ve it V-1 (ﬁ.“ﬂ@*ﬁﬁﬂ\&
}ﬁ_fﬁmﬁﬂ) ’ ‘Tﬁ*—%ﬂim%%ﬁ@




i - i S i Ll i i) 1

IXRRAL G B B FR A SPFA (Shortest Path Faster Algorithm), ‘& [RRAE R R B 7 E £
O(kE), 3 E REMAS, k B— ¥, EREBHT kAN 2, 77X EIEAERE
SRR R E R, I HEHE R T MR Dijkstra 53k, B0 SR B A IR AT G
3R, 4645 SPFA (i (A 24 E S BLE O(VE). HEf# SPFA FRISCH R EE AR &R T M
Bellman-Ford HiEMALERE, Bk, WREFEME, WLLHFRHE—F EEHAED.

TS HAT R F B SPFA /0RS, & W LR E ML SRKkE, LMEHRMR.
Boh, BRHEEMER D ALSHH, WMo num BAKIHTALEE. HE: £ SPFA WL
HIWT R FEE R A TIE IR, RS NFE AR, WFERN—NMHBTA C I
AN — 2 I S B5A C 1978 T B & V-1 4\ C BUIERRUE p /045 T0 s B9 7 T2 A B 0 T 47 PR

?

i




i

FIFO BA %] LA #e iiAf 56 BA 51 (priority queue), PAARRIERE; 28 ximbA %] (deque),
ffF SLF f84bF0 LLL f4k, DAMEMEREEZE/D 50%. Bk 4h, ETgs RS2 SPFA 1
BFS fias, WRKEAFIRHSRALZ, WA LASEEL DFS RRA K SPFA, XTHIME AR FiXLEH
BENBIEEULEBERERSES] .

B J5 , W EE M H SPFA Hik5E K 10.4.1 F i JLAME B (R 51 2 Dijkstra SyEH B,
PLBAER {3 B SPFA Hi%. )

10.4.3 Floyd H.ik :

Floyd 815 G LUSIEME “ i trlsE”) FRMIARREH S, x4
I G(V,E), RAEEHA v, v ZAKBEREKE, NEERER O@). BT o’ MERE
PSE T T HL n FBRFIZITE 200 BAPY, BRI FH 4B EEAERE SR SEBR Floyd Bk RIEE A& Hy
&1

Floyd i3 FXAE— S5 WMRFETA k, FEk1E v, ,
AT AT | AT j MRS, AT 1 .
YERTRA i MR A j A i, BRI dis[i][k] + dis[K][j] < dis[i][j]

i, 4 dis[i][j] = dis[i][k] + dis[k][j] (HEF dis[jIRTANTA 18] V2 3 Vs
TS j BREEE). WK 10-42 Fis, M V3V, 0EEE R 3, ] 5

A Vo A A SRR CAE V) B v, FEBEE 4E50h 2, IBARITE V)
BV, BRI 3 40K 2, BI 2 dis[1][2] + dis[2][4] < dis[1][4]R,
4 dis[1][4] = dis[1][2] + dis[2][4]. & 10-42  floyd S350
Floyd ﬁ?%ﬁ’]ﬁﬁﬁﬂ‘lt

s

Pty

i

i ik




F10E HER W) —EELEHE ‘\':”::"—”%‘:r":'

kstra SEVEFFE KA1 T347

U
(i




St Floyd ByERY, FEERME: FREBRINEN kK EHRBEINE BRIP4 i>j->k
=EFEH), XESWBEFER NS, B WERUMBERK dsu]VE TRAZE, §
VB dis[i][j]& B R B 205 M dik gt —Sma GXR i j&T u. v#TURD.
%3

@ BCE > REER X NN
@ Codeup Contest ID: 100000621

10.5 mm/IVERR

10.5.1 ot/ il bk B ECAE: JiR

B/MERM (Minimum Spanning Tree, &
MST) RE—NMAENTHRE G(V.E)F K
— KA T, (ARG E G hFTE 7 N

/?/\Q\
|
Bis, BFFEasaEkaE G vl # 8L c e\<\

C
L R AR A R . B 10-43 1 { . /ﬁ/
BT —ANE G REER/MERM T, Hh
EHEL ) 2 B S B /N R . T ABE, b 2

i1 AB. BC. BD & THE G HATHAA, 1043 BMERMEHE




HEEMTERKR A 6, I LN PAUER/N (Flinidl AD. BD. CD 4k
BIR, FoARZ FAh 7, KT AT H I A A .

B/MNERRMAE 3 MER T EERE:

© B/MERMRN, EHaBETHAER 1, AR —EARA2HFHK.

@ Xt G(V,E), HE/NERM AT LAAME—, (EHINZ —E~E—H.

@ HTHBADERMEELRE EERR, FIERE S LRXEN FREE—14
Reo TR, MRBHSY EB/PERNAG L, & TiksPEgigE—, —RESEHE
ARG R, E ARG 4 s AE RS mOR SRR B/ A R BT

REFNERM— A HRFEE, B prim H55 kruskal Bk, XHANFEHRERAT
UL AR, R RSO HIRIEA K —FE .

10.5.2 prim Hik

prim S5 GEETTLURHEEAE “HRMEVE") RSRME BN E R, HEEA B
B GVERERS S, FREHEHMTA, REFRNES V-S FiEFERE S kK
FEER BN — TR GEh w, WREMARSE S. Z2/F, 2T u APA s, RUHRE
Mu BEREHITIR v 5RE S ZMMBRMEER .. RXFEFKBRIENIT n K (0 ATAANED, HE
KA SEESAENA. TUKH, prim FENBEESREEET Dijkstra Hi%EH BAEJLF
e, RREYWREMEEENFRATHES S AU Dijkstra HEPME S s. BT EiFHbiR
X, WHLRNEHRGT .

KR LR RS R  BERRE  FOKE R KR —#F, BEKRhA AN, E2
YT A SR R KRR, BX Bz (A B s R ). [ 10-44a &5 H T BBEKRE
HIANDMETT (Vo 2 Vs) AERENNERL, G ERBTFRFER (BB, Mg s
KR ERFIERBIY .

T B AR SR AUANIE T 50 L KR T B KR, DRI AT 13 S X B A T g AT
TS, HEUHRE LKA S ERTXEER . AEWHILRALMURSR, R
ST B K R A 3tk P 2 S AT SNBSS ST e 55 (1 Vo JFAR L, I BAERT T “ R SR Hi
AT (B 10-44 ). FEREBET, WH LKA DS EAER — & QRS M g R IE
B, (HEFEHAMFERMOBER DA (BRER, EREFEK, MREHES DK
NEWRR). HFBARRERFERZ G, LRSI X5 BE TR RIS 3T .
ATRATRET AT, WHLKFEMHRIEHFER— 8 mmESREREREE, &8
W WL KT EAHFER D H AT, FFRIEAR T B S B 38 -

IXILSERAE SR — BRI /N B -

© &5, WK REERM CB A3 H & 25 03T RBL AT, 350 B B A R
S5 — xE -

@ KW, WHIKAEL VoBUE LG, BREE —FF BRI — M, X
iR A BB G A A B R LT A D 1

AT LA, BRERNGEH—ER BN (R TEE. L85 TTREE D,
TS L K B ZER 2 AR KA Fd /e 2488, WR E WA B HERIE,
At tE: X EREHRE AR Vo RS SIS/, BT R LK 4 —
A#R R prim HEH A K.



a) b) c)

1044 ERAKTREEC
a) HiE b)) WHILK o) HEEArHhE

FEIXE, WL RX s A T =AME B

@ K LR A LEEKSE, RESARE MR EAEEMETERNLER (X
— U Dijkstra B3 AHTED

@ A “BEERN" PRE, BERSHETET - NMERFES. WHILKATEL
W5 XN B B B M T B 2 R B T

@ FAHEFHIRT V; 0<i<5) LidFET vi5ERBFRZ MEEER Bl v,s
B|ACHE T Z BIFEE B AME) .t TEOQF WL AIRFr ALK ZE T, EIAERER
A TFTRERT Vo BFsid 0, MHARE T #FRIC TSI GEk INF, WFE 10-44b). K T {#
RER, 78 F 3L HILK RS E AR NI Vi 5 LT ERP R A B B .

TR 1L KT 5k (3 BUF Dijkstra B2xT HE):

@ HFERLEAMET, HREQO@LBIIT/SIK, BIRBUE— MR (W R & n M
W, FABPIT n %K.

@ FIRHENERB & HIR T P ERES LT ER PP BRIEFRT GdA Vi (0Sk<S5)),
iR BB MR HIREIXABIDRIER GERAB/NERRFR—4%&2), AIERS
Vieo

® B ViE, ¥ Vi mAERB P ES, FrsdhE b vioEERTAL, HEELU
Vi fEA BRI EEREAFRBEONER T, BEERIF Vi RITF B 2L R B 3
M5 ERB P EBEERAR /N WIRAE, PR A/ 55 0 2 2 7 o 21 b % Al b

HTSIAT ERBFEIMS, WMEERESIUMGR. A TiREERSN, T
B 7% 5 B T % SR ) prim SRR, AN EREE 7 L AR BT B KB o 24 ) A
AMBEHHBEE, AMENESHMERET. B4, A THEIEBNESEM LR Z M, &
BEAEBATHRH Z TR E —MMEHR 0 2R sum, FHFEBHTEREF B A SN B 4
FIAAL Bk .

Q@ MRTEFI LG HIIRTT K {Vo, Vi, Va, Va, Vi, Vs, X S35 1 b 55 B R B4 B2 1) 55 J B
B/MUIETT A Vo (BIEEFERTHSA H, Vo BB 0, AR B I B # 2 INF),
BRI Vo, B Vo IMAERIFI P, FEIF Vo N =%i: Vo->Vi. Vo->Van Vo->Vso

© [ 10-44b h B NERBCE T T KW T BRR B &.




CR0E EER ) —EEETE

T4 Vo>V, ATRLE vV 5 E R P S B RE R M INF k4, 8 V>V Tl Vo 5B
R4 B B FLEE B M INF J/h k1, 38 Ve>Vs AT B Vs 5 B R B4 B B A BE B M INF
w2, DRAE B A X e A R B, i 10-45 iR

@ HRTEARBCE RIS {V), Vo, Vi, Vy, Vs}, IXEETTH 5 BRI, 5 5 0 e R B o
NS A V, (ATUAE BB A RIEEES R 1, FkAy v, (R0 EE SN &A
I BN F, Hosum A 03EIA 1), % VoI BRI R, FIFB Ve EB P &1
Va->Viy Va>Vso T Ve->Va AT RLE Vs SERIP3 R EEEEM INF B/ A 4, Fik
A6 B R X AME R T Va->Vs AR Vs 5 B RIB 3 5 A B i & ks, AR
Bro BEEFREOLUNE 10-46 BT CRHE&R MR ERM R, FRD.

B 10-45 FHHEM 1 H 10-46 SHHEN 2

@ METIEARIE BTN (V), Vo, Vs, Vs, XS T o 5 B R B4 3 i B e B B B/
Tk Vs CTUAZE BB b BRI BEEE A 2), FSE Vs (FERHE SRR B AR &L A
Foe/ VAR R, H sum A 138004 3D, 8 Vs IO ELBLBGB B, P Vs IEBE I 3 40 Vs>V s
Vs->Vy. Vs->Vio T Vs>V, ATLLE Vi 5 BRI SN B ER B 4 /N4 3, 34 Vs>V,
ATk vV, SERFHEEEER M INF A 5, EERE R E X s AME B il
Vs->V3 TovEAE Vi 5 E R SRS Bk, BERARER . SR mE 10-47 Bixs.

@ MFTERIE IR R {V1, Va, Vi), X T AR 5 B R B 25 1) 5 e B B e/ Sk Tl
vy (ATUAE B h A BRI R N 3), KXy vy )0 B A B B A AR i A B /s
AR, Hsum M 3388054 6), ¥ v, IAERIBE, JEIF vV EER— &L ViV,
T4 V>V, Tkl v, 5 ERIB 5 58 ) w0 S )y, B S8 . SR ol i ] 10-48
B o

K 10-47 ®HEMR 3 B 10-48 HEHHEMR 4




*“: B Eid

® HETEARBLE ST A {V), V3}, XTS5
BRI 5 B B B B B/ NI T AV, (AT DAZE RE 1
FEBIREEE N 4), FKEY Vv, (FREEEES
FIAR & I AN B/ NVE R, H sum M 6 3114 10),
¥ Vo IMAERIPE, R vV, SR — &L
V->Vi. HTFH V> V3 TEAE V; SERPIF 2R E
BB, EMARER . WRELE 10-49 Bix.

® MENERB G BT A {V,}, XRERETHEE
IR 2 [ B B B /M T A Vs (AT RAERR B
BRBEEEN 5, FHEY v (FEREREERKR
IRFAMA T DERSMF, H sum A 10 38004 15),
¥ Vi IMAERR YR, BUTERAMS R, sum BME 15 BI e/ s Al i, B
WL KB FBERRA S, RER I E 10-50 Fix.

K 10-49 FEHEMS

/N AR

B 10-50 B fe sk m 46 T Bl /N R N

2k, EFEX prim HIERE AT RN ZC LW, T prim FEEAI R 1K,
PLEER A ERARN T . FEEE RS FRME FT R, XA LAER S H R
prim SR 0 SEBLAY o

prim B AR R BN ERM R, B7E—N AT B G(V.E)F K —#E4E KM T,
FRXEMAHERE G PRIFTA A, E.F)fﬁﬁl%ﬂ%ﬂéﬁ G I, FF Bl S B AL
Z g

prim HZHEA B RN E GVE)REES S (MERIPPE) REMEHT i TS
(BPEXH BT, REHIT n K TFTHEEENTZE (o AT ANE0O:

O BRNES V-S (BRI GHET) hiEESEES S (BERFTE) Bl — AT
GdA w, Vil (BB u I EIMAZES S (IMAERPPE), FNERXARES S &
i FI NN B /N SR

@ 4Tim ufEAEA S 5EA V-S EEMNE: O (EI L7 S KR BB E S
SR, A u REBIERARVT TR v CRIEEWTH) 5846 S (BERFHE) ik
FEEEES.

prim ﬁ&ﬂgﬂﬁg&ﬂ

prim EVATRELIMH AN REBIES, BIES S HLHL. TA Vi 0<isn-1)5&4S (B




F10E ESK (4 —EHEZEH o
RpiyE) fBmER.
© £4 S KB ER Dijkstra FAHRE, Bl —4 bool B vis|R R A ET D
Beihiial . P vis[i] = true R/RIS V; Bk ), vis[i] = false NIRRT A V; RVl
@ AP int BHA d[PRFBIA Vi (0<isn-1)584& S (ERFPR) MBREER.
PIGAR R TR s 1 d[s] A 0, AT A ER A — MR KIECKR KRR INF, BIATIA,
ATLAR I, prim HES Dijkstra HEFRAKBEJL LSRR, REAEHA K& X
FHEIXA . EH, Dijkstra HiERIEA d[]& OE A s BIETI A Vi FIBEREE, 1 prim &
EREA d[1E ST Vi 58S S FIBRMEER, FMENXAINET BEERE TR Vi £H5F
“Ems” R “EE S, R, XEANEBRMAENS, MRMNEKRE/NIRZF, BATE
prim B LA AR IR & — N AUCAPISE AL BlndE T i AR BAEHE 0 S TSN
L=
WRYE_ L ARA, TR EI TR MRS GERYS prim SEEA BAEHITECR):
/16 AB, —BERERER; BA o NMRSKE s MRIEER
Prim (G, d[]){
wghait;
for (ﬂﬁﬂ:n xiq
0= ﬁd{u]ﬁd\ﬂﬂﬁiﬁ&ﬁil’ﬂmﬁﬁmw%,
ic u BT ;
. for (M u R RERIAKIFTE NS v) {
if (v RV R&&E u AR RS v 58S s B d (v]ER) (
# Glu) [vIRMES v 5 H#4 s WEBREE d(v];
} e ‘

}
) , _ _
1 Dijkstra SiE KA IEHHAT LR G & B, Dijkstra EVER prim Bk LA MRAL d[v] B34
ANE, THARE AR REAR F A . XKL : Dijkstra HEH prim HELFR R AH B KB R,
REARREA d[|E XAFRZET .

ETRT EmMXAZE, EEUSME Dijkstra HER SEBASHE H prim HiERR
5, MEKZE, TEEEX MAXV AEKTIAE. INF I—MREKEIEF:

constint MAXV = 1000; //&KTia%

constint INF = 1000000000; //# INF A—MRKKIHE

NI H 43 B AR BRAE FE AN AR BE R 1K) prim FEARHS (RIS HHMAE R 7~ 5 Dijkstra
HEABERXA, HEEEREXH):

© LBESEFERR . AT

int n, G[MAXV] [MAXV]; //nATS%, MAxXvV HB KT AH

int d(MAXV]; //TARS%E s HIBREHER

bool vis[MAXV] = {false}; //FnicH, vis[il==true BHRCIA. ¥HEHA false

intprim() { //BR 0 SAWMEAR, PRBUREIR/ANERM KL




ZERE

£ill(d, d + MAXV, INF); //fill BR¥CKs4 o B4mA 1Nk (M memset)
dlo] = 0; //RA0EWABES s WERENK 0, HREH INF
int ans = 0; //AFCE/NERM I A
for(int i = 0; i < n; i+){ //PEHF K
int u = -1, MIN = INF; //uffidlul®/, MIN FFBOZEK d(u]
for(int j = 0; 3 < n; J++){ //RBKRGIAMTAT o] B/
iflvis[j] == false && d[j] < MIN){
| Sl P

MIN = d[j];

}

//BABUNF INF K dlu], NETRTSMES s NERE

1E 0 == 1) iretnen ol

vislul = true; //#%iduHCViR

ans += dlul; //B58E s HEEE/MZIA R

Ter(amt v =n0s v < neiirda) ;
/1 RVT&E BBl v &&LLu KPS AT LUE v BAEA S BT
if(vis[v] == false && G[u] [v] I= INF && Glul][v] < dlv]){

dlvl = Glul[vl; //%Glu] [vIB{ES dlv]

}
return ans; //IR[BIE/ANE R A2 K
} !
AR RS IF:
strtllct Node {
 dint v, dis; //v AHAMHERTA, dis HAR
Vi
vector<Node> Adj [MAXV]; //BG, Adj [u] FFHMTIA u thR AT LABIARIBTH T
int oy //n ATUREL B G RERPERIBL. wAxv HRATIAS
int d[MAXV]; //TARERE s MREER ' :
bool vis[MAXV] = {false}; //FRICE4, vis[i]=—true FIRCViN. ¥{ELN false

intprim(){ //BRiA 0 B AFIERA, BRBOREE N B B F
£i1l(d, d + MAXV, INF); //fill B¥UHEA o 4N INF (I memset)
d[ol = 0; //RE 0 SWAEES s MEEA 0, HELEN INF

0; //FFIENEB KA Z A '

for(int i =0; i < n; i+#){ //4EHRnK |
int u = -1, MIN = INF; //uffdiu]®/h, MIN R du]
for(int j = 0; J < n; G++){ /[/IRBERGRKISS a1 B

int ans




FI0E RERE D

.
|

e

W

Ik

0

0 Dijkstra #VA—#, AR EERMERER OV?), Hp4rER LI prim HELAT
ATE i HEARAL A I (R R BE R O(ViegV + E), BIABAIRELT . Hsh, OVHMEIAEH
VL, RAEAE KT B B T A B % i i T (RIFA S D 6 prim 3%, £F prim
SRR BRI AT 24— @ REB/ANVESRN, FXNEBIRETLESE (FiEFR) i

BT B

W




HiE £




FI0E BSE (4 &

5f§ﬂ % _ .I‘Z,']"T.“ZTT_",:,

g U s O W G

Hoeosoao

R

S W N N e
aH s o =
EE

10.5.3 kruskal .3k

kruskal 8k GEH T LUK HGEAE “WEB I R/REIL") [RIRE R MR v fs /N A AR 1) L i —
M. M oprim FEANE, kruskal HEKH T 0K 5N, FHEAEWRILRER, HEEEL
prim EiAERRZ .

kruskal EVERFEARER: EVHRESHEEEFRFAEDL, XEEPEAT LS E B K
—ANEREB. Z FEPAT TSR

@ XA 3ABN N EI R ATHEF -

@ LMD BIRIRFTE L, 5 2 A0 0 B B PN T AN FE R —MIE B B
o, R AR N S AT NE A s B, WiLEF.

@ PATHP RO, HEBIF/ DA L ET BT B 1 S0RNRE i E A 4R

S5 R SR /N R (I BN T R TS Bk 1, Ui AN E

%Tﬂéu@ 10-51a A1, %5 H %% EAT kruskal SR E.

@ 245 B AR NEILR VoV, » BUEHN 1. BT VoMl V, EARREES RS, Eit
I VoV IS ER T, SEI BN B h A 1 4l BUEZ A0k 1, W 10-51 Fix.

B 1051 44 Vv, IRV s of

@ 4 A AR AR 3 ViV, AUEh 1. 8T Vi RV, 2R AR
B ViV, BN, BN BB 2 &3, AUEZ ROy 2, I 1052
FiR

@ 4 RGN VoVs + I 2. T Vol Vs A IR
o, LRSI Vo Vs MR o, BT SN R 3 260, UL AIH 4, 40P 10-53
Fi

@ 47 RN 0 Vs AUEA 3. BT ViRl Vs ER—AEESR




 §'§%%£7

i, EEIMBEMARL V, Vs, BEHR—AI, SATFRE,

B 10-52  #E34 v, v, BIAS/NE B Bl 10-53 ik vy v A SN

® 2477 I T 4G AR /NOIA R Vs BUE
K 3. T ViR Vs EEARFRIMEE R, BRI V Vg
IANB/DNERR R, R BN A 4 &b, W
E2A% 7, Wk 10-54 .

© 47T I il AR AN R V, Y, » BUE
A 4. BT VoMl V) #E L/ E RN, Eitin R
MAZB VY, » BRETER—AFF, BATFARE.

@ 471 P TR A2 3 AU N AR Vs . L
Bh 4. T Vs M Vs TEARRE @RS, Eitd
V3 Vs IR B /A bR o, sh BN O A S 4R,
BAEZ A4 11, W 10-55 FiR. T/
HEAECh 5, WBEFA BT RS 6 W2 1, B kruskal
BYEG W, FrAe 2 BN O ALz F1 ok 1.

R, kruskal Sy EARRT Uik 2: BHkik
PR B N AA R, G SR P I ) T AR FE A IR B
HPA, S KA IA BN

IR AR AR SEIR Y I L B 10-55 40 V,v, AR/ e

B RIBIE L. X kruskal SEkH, HTRE
AL RN e R B EAR R EE RS, FAR P M S g s — € 2T ER; mHEE
o X GO, BRI IR ER . F R AT A X —/ NS5 tatk, 75 B IR A7 802 P8 AN
G5 AL RA AT 2 R 2.

struct edge {

int u, v; //ABFOEmERS
int cost; //iO#

JE[MAXE]; //%HH MAXE %&ill L9 _

R TUME X G, TEE MR RECREEA E RO NEIREEF, EAY;
H & X sort ff] emp BRI

bool cmp(edge, a, edge b) {

return a.cost < b.cost;

}




B0E REM (O —EEEEE
PR E AR 1k kruskal VAR BISCIL T, AOSEKE RS (RS & i HHA 5
A SE AR AT B D -
int kruskal() L0 e L :
éﬁtd\%}iﬁﬁ%ﬂlﬁifﬂ% ans. ﬁfj\éﬁfcﬁﬁﬂi—”ﬁriﬁﬁt Num_ Edge
| HRELEASMAEREE o
‘fm:M&ﬂﬁﬁ#ﬁﬁﬂ)iJ e e a
1f(;‘é“ﬂ!ﬁﬁ&ﬁ%"ﬁﬁ&$ﬁ%ﬁﬁﬁw) L
, %ﬁﬂﬂﬁmﬂ&)\ﬁfb&ﬁ%ﬁﬁ“ -
. ans += Elﬁlﬂ%iﬂﬂ', S e
N j_ﬁzfmﬁmwwmmm E&gem oy

FEX MR EE RN A TTUFEARENR, B

@ ey ) i BRI R P AN o R AR A R (Rl SR

@ AT AR AN\ B /N A

Har b, XWXFHEARE, 7R NAERAE, WRESMEERSE—NMEE, B4
Ft T DA ] R A ek HIMT B NI S R B R —ANME ST, XA
MEHEE. FEETVLLESEARAS STEE A NRL ARTHERAKENREER
—ANES, TIAFEThEeta i v LR _E TR BRI 5E A5 g,  BI EE IR A P A 3 5
eSS, MBI MM/ A I ROR -

FRAT MR TR, 1 kruskal SRR E HXR (BIEGEHRBE¥D. A,
B3 H TSRS Y ER,n], B S TaE ARG 4. R TARM 0 JF
g, AU A %E%‘Eﬁl#ﬁ%*ﬂﬁ“%ﬂﬁ“ﬁﬁEDT

int fathercm. //%E%?ﬂﬁ t L : L
int flndE’atherunt ) //%ﬁ%ﬁﬁ@#

}
//kruskal @ﬁ:&@]ﬁfl\i}&ﬁ%mﬁZﬂ, ?ﬁ n %Jlﬁﬁ’i\%t m %@B‘Jﬁlﬁt

int kruskal(lnt n, :mt m) {

//ans wismmzm, Num Edqe %é“ﬁiﬁﬁﬁ E@Jilﬁ
int ans 0, Num Edge = 0, L e :
| forGint 1= 1; & <=m; i+0) { Nﬁ&mawmﬁﬁ@%ux1s7'
' fathar(i]l = 1, //#ﬁﬁ*ﬂ?ﬁm .
_sort(E, E + m, cmp) //ﬁﬁﬂﬁﬁﬁﬁ’l‘@iﬁ#ﬂ?
for(int i = 0; i < m; i++) { //HESWiEL ‘ .
int faU = findFather(E[i].u); //ﬁvﬁlﬁmﬁiﬂi’i‘%ﬁﬁfﬁﬁAﬁﬁﬁ%ﬁ




~ dnt faV = findFather(E[i].v); ;
: if(fau 1= fav) { //ORAE-DRER

‘ father[faU] = fav //A#F%A Cﬁuiﬁmﬂ%ﬁmﬂukﬁflxiﬁiﬁ% 7
ans += E[i].cost; //iﬂﬁzfﬂjﬁﬂﬂwﬁtﬁlﬁﬁﬁﬁ '

~ Num E:dQ'E++, //:J:fémﬁﬁmmé&ﬂul , :
if(Num__Edge == n - 1) break; //ﬂﬁ%ﬂimﬁﬁﬁlﬁ k‘n"ﬁﬁfi‘:

:Lf(Num Edge e 17 return -1; //%ﬁﬁlﬁﬁﬁ.—.l

1 else return ans; //ﬁ@ﬁlj\iﬁimﬂgiﬁﬂzm
E]'U\%?'J, kruskal ﬁ&ﬂ‘]ﬂﬂ‘lﬂjﬁ Eigﬁﬁ?ﬁﬁlﬂiﬁﬁﬁa, IIHSEBTIEJE?}“EE
O(ElogE), H+ E HERLE. B kruskal BT SHE L . HEESHIEMR, X prim
HEBEMR. TR LMREES Tt EdEaEREREENEE, NnRERAER (4
%), WIH prim &¥&; WREHRE (4), WH kruskal Hi.

Hah, —ELSHIEE SR, FH kuskal HIERRERIFERE —E R —REERKR? X
AN ) B BT HR R A AAEEE B T e, WmREARSAERE, BA—E LB — IR &
N R o T 1) A B TR U TR EE Sy 3 AN

@} BT E A S &R, HEAN TR SFILERE. M —ITHEAN G S#H A — N EEE,
PSR — e v LR A T v B, B REBRE KU DA, XN AL
—SESPIMAE/DNERM T, W A TR S B S N B&NE R

@ mTF R 202 5% 5 P AN TS FEA [R) A B mp i A4 0 g/ AE s, Lt
—SEREFEAER, MURAHMNEERRPERE, E2AENEGRIAERERE (B2 IFE
BEED, BACAIZE—@Hil. mTIaNHEWIAR, B Es— S R
. WEE SR MNERNEE.

@ HTFHEIEE R Y /A RIAEE T B TS BOR 1 SR, Kb diEd . a85

TR EO 1 X AT DA E , B — S REAE R —BR Y

ZF kruskal H573 24 R A4 — R R EB/MVERRP, BXBREETTUESE (H
(253 Y HHUER . HK’J\%ﬁ%mﬁl?lﬁﬁ?ﬁ%ﬁﬁ (& E\]ﬁfﬁfﬁ%mﬁm[o n-1]):

#mc:lude <cstdlo> e . , .
‘_‘,:ljf%include <alg9r1thm> Sl

_using namesxvace std.,__ _‘ -

t u, //wﬂﬁﬁfi‘*ﬁ#ﬁ!ﬁ%
klnt cost, f//ﬁﬂ' .
. )E(MAXE]; 1 axe B3
.boo'l ycmp(,edge a, edge b) {




R10F REK O —EEAER

return a.cost < b.cost; :

}
[ B
int father[MAXV]; //HESEE4
int findFather(int x) { //JEEEMHRE
intra = x»
while(x != father([x]) {
x = father([x];
}
/IBRERE
while(a != father(a]) {
int z = a;
;@ = fatherla];
father[z] = x;
}
return X;
} SR . ‘ ,
//kruskal #84%, BREBNERBIBNZ R, S8 0 ATANE, o NERLE
int kruskal (int n, int m) { ;
//ans JPTSOAMZ A, Num Edge 24704 B i
int ans = 0, Num Edge = 0; T _ ‘
forfint 4 = 0y i < mg Lwe) / /T ERER [0, n-11] o
father[i] = i;- //HBERVEKL
) S
Sort(E, E + m, cmp); //BrAMEIMMNAEHEF
for(int i = 0; i < m; i++) { //MEEFHL
int faU = findFather(E(i].u); //EWHIRGHMmEAFERSHIRE R
int tav findFather (E[il.v) :
if(fau != fav) { //HRDE—ANEET
father [faU] = faVv; //AHEE (BIHERERZG A B/
ans += E[i].cost; //BzZ A mIRAmam
Num_Edge++; / /2404 K480 1 ‘
if (Num_Edge == n - 1) break; //II¥SEFIAE0R 1 B FREE

}
if (Num Edge != n - 1) return -1; //FK¥EEERER-1
_else return ans; //iR[EB/AE R A ZH
)
int main () {
int n, m;

scanf ("%d%d", &n, &m); //TAH. 4%




=y B ER

m%@%jﬁ}ﬁﬁ; T LUE prim ﬁ&iﬁﬂlﬁ)ﬁm k&ﬂiﬂ‘%ﬁj{%ﬁﬂﬁj?ﬁﬁ%mﬁ, 13
(145 R prim AR .

%]
@© EE X BEKX NN, .
@ Codeup Contest ID: 100000622 '
Huhit: http://codeup.cn/contest.php?cid=100000622.

10.6 #RIMERE

10.6.1 A MIEHE

R —A B ET AR — g miaE R A &, BAFKEANH [ ENA
JoFF B (Directed Acyclic Graph, DAG). B 10-56 43 T /LA DAG M+




L T L R i .

1IN AL

B 10-56 HRELHAEREE

10.6.2 fhibHEF

I KA 10 TR E G BT TR — MR, R XTE G H R B AN T
Rous v, WERAFAEL u->v, WAEFHIF u—E7E v Bl .. XANFFXERR AR INFF.

P 10-57 HOA RIS ILT TR S SERIF A0] Ch T A ERE, EhasT —
HarRE), ATLARA, “EEST B R RO AR “HHETER” fESR
B, “RAERH 2 CLRRET W ZRT MEIRIE, LR R “ZRH
FEFRE, F%F. BB, W—TT8KH, ©UIELFEREFREA RIRFH¥E X
R, T A PREZ RGBT (FmnR TR RSO “ZRBHTLA” §
EFRE, BMELET). '

B 10-57 FFELZVESREEREE

FRESEN, WREITREZMRA ERREERKERRR, BARHIT¥IREE
WP RAERE (Bl “RAERE” 5 “WHEFE” Q%P RERR). TRAUE L
HIRTEHERR — £ T HISER PP, RIS F I UREE IR 2 B 10-57 158 SRR,
P 10-58 o

10-58 £ & ke RIRBEHINFIIRER

SRETE AN 24 BT AR 4 RIGHET T, P VHRSRARIG INF I 1. S8 b 1 po i
FLRM, MER—TEREESEBREREFA & SREEC S5 5%, PAKI TR
DL T . A % T RO, EATR S SRR . SRR, XAMEE T LS b
LR

@ EX—ABAFI Q, FHIEFTH AR 0 HILE A IABAF.

@ HUBAE LA, . BT WS R, F4 X8 15k BT A B 1,




o mmEe

IR FEATR AN BERCR 0, WPREH MBS o

@ REWITOERIE, HRIAFIAHZ . RIS S HE I N, 9]
WiHEF ), B G A REHE: BN, wHHFR, B G PAEH.

AR LRI . B8R, BHTHREUREGSPAE, FbHEHI R
4 inDegree[MAXV], FFEFEF— iR N B B id RIS AN . B PRt &
2 B AR D AT SEDRBI AT, dRFhHEF R T

vector<int> G[MAXV]; /1588

int n, m, inDegree[MAXV]; //TE#. NE

/ IR

bool topologica_lSort() {

int num = 0;  //OFEMAEHFFIOTAL
wqueue<int> a;
fordint 10— 0y i <ing dgd) |
‘1P {inDegreali]l == D)
q.push (i) ; /I REBAANER 0 BTN B
¥
while (!g.empty()) {

int u = q.front(); [/BBAETR e

//printf ("sd", u);  //ACATEHTIA o EAIRHERIP BT

q.pop () ; ‘ L Bl

for(dint 1 = 03 3 < - Glul size )z dEe)i-{

int v = G[u] [i]; [/u BIEEkEsp v

o)

inDegree([v]l--; TR v BIANBERR 1 b
if (inDegree(v] == 0) { //TiA v FINEERCA 0 RIARA
g.push (v) ; ‘

}
}
Glu] .clear(); //i‘%‘?ﬁi)ﬁufl‘]ﬁ?ﬁtﬂﬂl (MELERAE)
Sl ARSI T A S 1
} j : , 4
if (num == n) return true; //HIASEHFFUMTIAKY n, WIESHEIFE
else return false; ‘ /1 INIB PRI TR S BN T Uﬁ%?ﬁ?ﬁﬁ?’?ﬂim
HAIMEFRBEZERNHREARN — S ENEERE2E BT E. 1Ew iR,
R topologicalSort()BREGR A true, WV EEF D), S eIEEA MEHE; &0,
VLRI R, 44 FIEITR AR
RiEiEH, MRBREREGEZAMNEN O PN, EFERTHE/DRTL, A quene B
priority_queue, FIRFFIAETCE CETITGE) RARGAIIRENETEITT CHR set 2
AT AR o
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@ Codeup Contest ID: 100000623
Hitik: http://codeup.cn/contest.php?cid=100000623 .

10.7 XEIRZF

10.7.1  AOV Bifil AOE ¥

TR AHES) (Activity On Vertex, AOV) PRIEH T mERRES), MHUERRSESEL
FRARMAEAE. GlwE 10-57 FxFREREERZ AOV M, H o B )T AR A & IR,
MR “iE3h7; BRURTERRLETRR, R “EIRMmEXR”. BR, EPA
N TEAER [, BNS iR X R ML ER.

14353 (Activity On Edge, AOE) W R$EH WA ALR R ES, AR RS E 4K
A, HPUNRRTRIESITERNE. Gl 10-59 1, 14 a) ~ a RnTaEFE KR
, e 57, UNER IR FENENNE; T V) ~ Ve 2R %) 13T
R O&%5E, BHRERETLAFRS, Wl 3" (U Vs RoR ag tWETVER a5 5K
BRBOBET, a BRI UTFIESES] . AN EERE, a RH Y a M a5 #5E AT
A BT IRHEAT, R ay tHE VL2 ) Se B J5 L UEAT as LR R BUFE S SEUE A REE A B a6
PRI, B “FH” [URE—NPMIRE.
ay ( 7 pR%Y ), 40days

as ( L2 R ¥ ), 50days

ag ( IZER4HHT ), 70days O
Vs

ay ( %3 [6] R JLT ), 30days

a) ( H% %), 40days

as (V35K ), 40days

10-59 AOE M7~EHE

— &R B, AOE WA kER 7R — AN TREMIBHTILR, T LR ¥ LA A% T4 T TR
“WEB17), B AOE MAMN A, BUXHIM AOV M—HRIZHFB (E AT LA K
AOV M1 AOE M#EH [ LIFED . FREN TR UESH —MRARZIME RN Z],
it AOV W— R —ANE A (EIABER 0 B0 Fl—/NCA (HTHBER 0 f150. ALER
XAy, PR EEERZMNERRMS MO, V3R LSO — MR A — MR B & O,




S REER

BRI —A “HEBHYF R F—A SEIIC A" B, BB Sk, EEITEA
FE2h 0 M IWBTE BN 0 I H R, RSB 21 ISR ML ABE4 4 0. B 10-60
R RSN T R S S FIHBZRI S T 1 AOE M, B fIIU4A il aon ajos an~ an
ABFEA 0,

B 10-60 @i T IR S A K AOE B

TERH, WREE AOV N & TATEN IR EMRE, A LOE AOV MEE#HA
AOE M., RSB IITER: ¥ AOV MG A E IR AN, 5 B 75 3 HiE S
M, MBI HA MLER, %A mARRRET S RES), ANESE; |’ AOV
WA R A A B AR A 255 B, AR 0.6 8] 10-57 () AOV M4k AOE M, B ] 45 2 & 10-61,
HAp i RER B RRE S B EIC A, REEM A E 10-60 B ke,

25 [ fif AT JLART ‘
Vai 30days @ Odays \Vy 60days Voz
K 10-61 AOV M##k AOE M

BESR AOE MR T TR MMMS, Mo —EHLFHEMRME. AOE MEELE
PRI T a. TRERIGRILI-RDFELZ AN, b, Wik (88 Bie LRIESIEEmE
AN TR CHE. LB 10-59 A1, HT5EM a FEENT LA, as R, as LERE
HTE 120 R, FEHAE a, BB SERRTIZ T, ag THEH LTI LA 40 RESEEER ],
B BEAESE 41 ~ 81 RIFUR2 2] ag thEH vk, ERREHEAE as SLAF BB S8 2 RS2 A, ANTTHEAN
as RTINS . B3R, a) FMBITILAT. a3 HAEE. as LA KRB, agiZ BMHIX 4 4
TEBN RN, BOAHERX 4 AMESh T KT — AT ERN ), #SAr A TR 58 i
AR (BN RAE a) ZEEENT LA SERUE R R —K, RIEATFHEN ay KRS, o
A TREM B 5C R T 190 RAEH 191 K)o AOE M K B AR B IR U Rk 2 (9
H: REERHE AOE MR KEER), MIECEEE ErEsiFRNREIES, SRCET
eI TRERIHEE .

HiEHE RS, BER G R & AOE M iK%, MtalKEas T
AN LRER B S BT AT 2 el BRAR UL AR ) “HeK” A0 “Bedd” ? S B H RN
ERFmE: PAE 10-59 A6, M VBl Vs B AHARENE, BT TREPERP&BREE K




EI0E BER ) —EEFEEE

Afie “WaE” Vs, FEILN VB Vs T AL 5 IR B I 1R 55 T PR 2 A% HH AL B 1] BE A AR
% BN TEAFIEAEIEREO T A RIKEE], WRAE a HRREE R ZR
fiLRA FFIG ay AR, A TREMTN EMaR). HibAE e #HE LS,
AN B B SEE [V ) T o RIS () S B Ik 38 0 g A B R I s T MR AR E I F B B3, QB
RIEFER BB IIER .. FHEEERAI, Bl “ARMEENTES)” Jitikixie 1
), B B AR A e R I a2 AH R

10.7.2 I K¥E

EAE 104 WM BRERAY? XBEHFEANA T kg KHREKE.

S—NEH EARE GRNESTTIERIER, TRED, WRREREKEEKRE, WATEL
EFT A AR L1, A NH RE, X5 {4 Bellman-Ford 5Bl SPFA HVkKE
MK, KRS REBUREIT . R WAEARE A Dijkstra 53%, JRF 2 Dijkstra HiEA
REAL B S INAL B,  BILE R B A8 A 1E, A1 Z G4 LA

B, MRETEIER, BABKBREREAFER. B2, WRTFERRKREARSE (b
MEEATAESZ REd—RNER), B4 BREKERBREASGHFE, HBAMEEDT
Bellman-Ford ZF 53R K AR, JR R 2 B KB 42 ) @& NP-Hard [0 (50 &A 2 30 (8]
RS H ) i) D |

0 BB S, B Longest Path Problem, 3K K2 Bl B K k2.

SRR A=A S E s KSR K, W 10.7.3 FTEHR B S B AR sk nT AL
i A TR

10.7.3 KRR

tHF AOE M Szfr b 27 [ o B, 1 SR B A0 2 B P IR K B 4%, DRI AT 52 fr_E 25 1
T HRBEERTLIHE (DAG) FRKBEKITIE.

T S B R AR LA SO VFHEAE PTG B, TR IO S35 ) 1) o B T s el ) 6 2 26 T B iR JF
BAITIR] (100 a, T8 7 B T LA ) 2 26 41 K, BORTFHAITAI 58 81 K; 1M as LK
B B L IT AR IS 1R A BB TR e I (R AR 2 28 71 K)o PRk rT LB e A1, A e[r]A 1[r]
N HRATEDT a, MBREFF RN BMBEFF RN T2, SRHXHMHZ G, BT LGE
I HIWT e[r] == [ & ROLRA IS ) 1 S5 1 SRS B

M, BRERBEA e F110E?

Wi 1062 Bimm, F4F ViELLESD o 2 FRIEE AL P
V. ERBITUSE NS, WEHERTTRE, FHItSAF @ ) @
&%ﬁﬁ%ﬁfﬁ]%u%i&ﬁiwlmg ﬁ\ﬂl@#ﬁﬁ%§ﬁ$ﬁ 1062 TR
NFL) R LA R AR ol | F ¥ ) ) e B 445 ROIRT I AP P 5l A A i
[ ] LA B AR A B v Bh ) BB TFaA IR . ¥ B H04H ve A v, R velil 1 vI[i| 9 BIR A EH i 1K
BRI AR A BER KA A, SR 5 AT LUK SRAR e[r] A1 1] #e R Ad 1 13 /397 1 B4«

@ 3HES) a, KUt, HREEHMG ViR AER D EITLR, AT LMEENES) a, T LAR
g, B efr] = ve[i].

@ R [ RIES a FBER R ANE, FA 1[r] + length[r]FE M V; FEAR KA KA
(length[r] & /™iES] a, AR . FELE 1[r] = vi[j] - length[r].




';"'1-7'4;7 /_g,fiiﬂ-* %*ig h

FRAFENRH ve F vl XBANEA, BrTLUEE BT AXE S e M LXBEML.
A BEEKRARYE?

B, W 10-63 Frs, A k NV ~ Vi BN ESD ay ~ ag BIE M V;, B
[I3AALA length[rl] ~ length[rk] . B ¥ D H I T 4 Vi ~ Vi B R R AR 8] ve[il] ~ ve[ik],
A2 V; B R AR TE] 2 velil] + length[r1] ~ ve[ik] + length[rk] =P )5 KA - HEALE B
KERFEANRAFRAEREE V, MiESNE SR G, V; ARk “BiE”. oL R 2
AN E R
[ ve[j]= velil] + length[r1]
ve[j] = ve[i2]+ length[r2]

: = ve[ j] = max{ve[ip] + length[rp]}
ve[j] = ve|ik]+ length [rk] E
Minimize ve(j]

velil] 0
length[r1] ve[j]=max{

ve[il]+length[rl].
ve[i2]+length[r2],

» ;;a[ik]ﬂength[rk]
}

ve[ik] o length|[rk]

10-63  ve AR REHE

KBS R, WRAEEIRE ve[jIM EHME, ve[il] ~ ve[ik|LMELEH . HH AT
VT B A G R R SRR S RMEE VT R eEle ? 8, (E I HERr sty LI 2.
LI INFIE ve AR, BRBERUETTH ve[j]HI % ve[il] ~ ve[ikEFE L5 2. B2
X AR 7 — AN, RS REF R ESSEAREY, ERELFEHRE RV, E
FEREMAWLE S Vi ~ Va L FEAE R LB — MBI, Em MR A 5
ANEERVES, ARALE LHKATIKS mUREH velil, MR veli]Z: EHHLATH Ja 245 5 ve
6. EAXANTE, ATLAERAHEF 2] V; R, Vi~ Ve —E5E2HXEH T velj],
BRI ve[ R IERME, #UnT AR E 285 V; KT 54645 51 ve fH.

XA AR T Frs

e 2]

stack<int> topOrder;

/RN, RESR ve ¥4

bool topologicalSort() {

queue<int> qg;
Far (ine 4im Ol <img b)) |
if (inDegree([i] == 0) {
g.push (i) ;
} ;




F10E RBSE WD

HirtH < =
while(!g.empty()) {
int u = a.front();
g.pop() e
topOrder.push (u) ; /1% u AR
forfint i = 0; i < Gln]l.size(): 14%) |
ldnt v = Glul[il.v: //uffi BEHEAREN v
1inDegree[v]—-; ! :
Af(inDegreelv] == 0) {~
g.push (v) ;
L ‘
//ﬁi've{u]ﬂﬁ%ﬁu_ﬂ@ﬁ&ﬁfﬁ%‘%)ﬁ? |
dftvelu]l + Glulli]l.w > velv]) {

velv] = velul + G[u] [4i].w;

}
} ; |
if(ibpé!der.size() 2= Y return trie;
else return false;

(s ; .
[FIEE, 41 & 10-64 Frzn, WFAEVH AR I AN (K353 an ~ ag AT AZE k DNFHE Vi ~ Vie

TEBNIABUA lengthrl] ~ length[rk]. B CEHEF T M Vi ~ Vi FIBER R A RTIA] v1[1] ~

vi[jk], ARAZEM: V; BIBR & A Al & vi[j1] — length[r1] ~ vI[jk] — length[rk] " )5 /ME . 1t

AEE B /M 2 R R A BRI Vi ~ Vi BB AE I [RIREREHG & AT DB I T 1A 2 U B

AR,

[ v1[i] +length[rl] < vi[jl]

vi[i] +length[r2] < v1[ j2]

: = vl[i] = min{vl[ jp] - length[rp]}
vi[i] + length[rk] < vi[ jk] ‘

Maximize vl[i]

vi[jl=max§
vi[j1]-length[r1],
vi[j2]-length[r2],

l;l[ik]—length[rk]

B 10-64 vl FA R RER

Fl ve BN, RFBEEY VI IERE, vi[jl] ~ vijklLFceBs. XNMEKRES
ve B INIEFH R, it FEAEDREANE RN FRIEERES4SE RMEegynseh, mX




A LE AR SR e L. SEIER, A i RS B S,
TR V] L BB 3 $h R 7R 8 B — A AR To . SNSRI, fE i seBn
Pt R el T ARSRAE IR R, AR A R BRI At R b R a1 =55 1)1
I FEF h AR Vi, BUATLLGE DT Vi FIBTR TR 4R S Vi ~ Vi B8 vI[1] ~ vI[KPR
sk vii].

XA A N B

f£ill(vl, vl + n, veln - 11); //v1 SARIANK, VIIGEALESE ve

. //HE{EH toporder HERBIAMIR T, REE v1 Bl
 while(!topOrder.empty()) {
1Nt U = tderder top‘()-} //*ﬁﬁfﬁﬁ%u
t:opOrder pop() | : ‘ |
Fer(dine i = 0: &« Giu]. s:.ze(), 1++) {
intiy = @lulli] v /10 RS R v
/o BT TR ARG A v [ v1 EREH v1(u)
" 4f(vllv] - Glul[il.w < vi[ul) {
 viful = vllv] - Glullil.w; _

i
o :
} ‘ &
T TR O SRR SCRE S M AR B S T I, T4 H BRI
Bas, B CSERA, AR
@ E%#bf?ﬂiﬁ%?l‘f?ﬁ%ﬂﬁﬁ%mﬁ (AR 8 5L A I T RO BB i A I A

R R velj]= { e {ve[i] + length[i — j]}
Bl G TFD: v1[1]— mm {vl[J] length[i — j]}

@ W EmEMERIHE&DL GE3)D BRI R 18 A iR TG i [a -
Bt e[i — j] = veli]
5238 :1[i - j] = vI[j] - lengthfi - j]
®@eli — j]=1[i— j] KITEBHRI A KBS S o
FEIMMBEW T CERIC mfE ErE— N, Ll n-1 STAUHILAAED:

- [IREERR, Kﬁﬁﬁ%ﬂ@@@ ~1 ’Eﬂﬂ:&@%@%ﬁﬁ)ﬁ
= int CrltlcalPath() {

. memset(ve, 0, sizeof(ve)); //ve%liﬁ@!lﬁﬁ: ‘
' ~ if (topologicalSort ( w-_false) {
 return -1; //ARHATHE, EE-1

e o Ll o

. f:Lll (V_l, vl--‘+ Ty ve[:'r:l‘.,‘,- 1]). /_/vl;ﬁgﬁ*}]fflﬁ‘f& Wﬁﬁ‘fﬁﬁ?ﬂﬁﬂ‘) ve {H




L2E Taa

EEE

Nﬁ&ﬁ%tqﬁuﬁr&&@%ﬁ%ﬁﬁﬂrﬁﬁvlﬁﬁ
while (!topOrder.empty()) {

int u = topOrder.top(); //*ﬁmﬁif’fhu
topOrder.pop () ; ' :
far(lnt g =0 44 G[u] 51ze(), ) 0
' _lnt v = Glul[i].vi //uﬁ‘JF%*%ﬁv_
N%u%ﬁﬁf%#ﬁVWV1ﬁ*E%le
1f(vlfv} =olabupidl ow el fil e 0
Nl[ul.= vi[v] =~ Glu]lli].ws

Y /ﬁﬁ%&ﬁ%ﬁ?’ﬁ“ﬁl ﬁﬁﬁ@%%ﬁ?ﬁ%‘ﬂdﬁ e W%ﬁ?‘f—ﬁéﬂfﬂ 1

for(int u =0y u < n; u++) |
for(#nt i = 0; i < G[u].size() ; i++) {
int v = Glul[i].v, w = Glul [i].w;
Nﬁ%%ﬂﬁﬁ%ﬂﬁeﬁﬁﬁﬁ%ﬁmll.
int e = velul, /1= vilyl = w; :
'Um%e»~,ﬁ%ﬁﬂu0v%%@ﬁﬁ ' e )
if(e == 1) {

PR N e e

) . o e o
return vel[n - 1]; //ﬁ@%%%ﬁﬁ& “

} : . o : .
£ BRI, WA RIESIM B IR 1A e FIBGRFFAAIA) | fE65 Tk, XRE A —
FORUE e A0 1 JURRIRAIN U ATIE S B &3, WA BLERME TR, WRmas
BETFE TR, RATEALSHE Node FERINEK e #0187,

MRFEATEILRRS , BEAINELBRRIRE BB KR ? 4R 2 INE,
HREI ve BHAKBKE. FEET, ve BAM S X RHANEFEIFENT, FHLHTESE
i ve A —ERBSF—A (BB T, WAL A, T2REBEE fill R jin
m—/NBoEA], REHUET vl REBVILMEEN], BT

int maxLength = 0;
for{int 1 = 0; 4 < n; T44) {’
if(velii]l > maxLength) (

maxLength = ve[i];




== W % K i2

}

roil (vl vl b ny maxbengbh)z Lae 0 :

BMEE A £ 4 REERE, BnRREREHXRES), H ERNERCLTLT. W
RESERAH TR NS, MR EEXEEIF TR, FiEMRTE - EER, AE
A u>v BIREIEBIN, K u->v ISR . XFERE AR ER R T KRR S
FEIE T, ATLLA DFS i@ P3RBT A S e (ARSI B4 i 5e e ) .

BT, 3 325 HLRI Ao vT DAAE 2 A8 5 e v R o s A2 (RVABEZ I 11,6
e

%

@ BCE > BERHIR NN .

@ Codeup Contest ID: 100000624

Hitk: http://codeup.cn/contest.php?cid=100000624 .
EIRSEEHN




EBU1E

’Em (5) —I
MEIZE R

1.1 ShESHIE B SRS S5k

EMYE PR NEERE, ERARENEE. RERE, HEHEREAKR
BEAAG BT MZATT BRI FEEAR, —IFhst TR s B MR KBRS I AR
RIE 773, R ek — B SRR WA RIOR . AT B A4 — 2 SR
ZHAER, FERXTFESRR RS, ik SRSk . RrEEEAZRHE,
gk £RE. TRERFIFIERRBPER.

11.1.1 frazhEHL)

AR (D‘ynamic Programming, DP) & —#F kR vk —RK B R4 ia) B 5k B AR
R ok, SRR — AR o B s T4~ F 8, BE5E F RS BImgkes
Bl BB . TEEFRENRE, shAMRISKREA RS 7 R B FL R TR, XHF
B — R FERE R 78R, i D EEEHZ ek R, MARESTHE. HE:
BARZNARIF F X Fh o7 ok Bt B AR, EARRERX P EuE 23 &R %O s
SUHX— D).

— AT MEE i A S S N B R ST sh AR, H i RS ke A R VER A2k
BE.

11.1.2  ZhAEBR P E N5k

SRREINE . WX NERFES, BN AEE RS iE R F 7 &
HIfR, SRS T UGB BIMERR T BN ERTHER.

LARER R (Fibonacci) ¥FIAH], FWMREIINKENXAF =LF =LF, =F,_ +F,_,
(n=2). 7E 4.3 2T MR RS

int Elint n) 1

if(n == 0 || n == 1) retﬁrn 1
else return F(n-1) + F(n-2):;

}

HY b, IMEASBRBEZEERE. WE 11-1 iR, ¥a=>51, TTLIEE F(5)
= F(4) + F(3), B TRLEHH F@)I X&H F@) = FQ3) + FQ). XBHEIBEARREGE#E, FQ3)
KoK TR, WR o RK, EREKKECKEELESR. FL b, BTFERE
B ARAF )i 45 R, LR ERELEIE 02, EEREELHE Fin—1)F F(n - 2)iX
N, BEEREEAZ n BKMIER.

hTBEERE, TUIF——4%4 dp, AUGEEFECRXHHESHNER, HYb dpn]



— HEEZiL
itk Fm)M45 8, M/ dp[n] = -1 Fon F(n)4RridsA gt .
int dp[MAXN];
SR 5 AT LAZEIE VA 2 P AT dp[n] 2 F 2-1: mMRBEAR-1, W C &8t F(n), H#&K ] dp[n]
BRLR; BN, EEHARTES. ST
ThE Eline ny :
if(n == 0 || n == 1) return 1; //BJFALF
if(dp[n] !'= -1) return dp[n]; //B&iHEE, BEERALR, FHESHHE
else { el '
dp[n] = F(n-1) + F(n-2); //W® F(n), HHEHFZE dp(n]
return dp(n]; //i&[E F(n)#4&E
}

}

EEREESTEIHIANBIERT PR, FTREYA TFRERBFETZEHARKAER, )
REERAFH BRI R, XA ERERROHE, X2 BB ENZ 71
K. sl 112 P, @S2SR, EREEREMN ORNHER T Om), 2 #, H—4 Om)
2% () ) ) Bt ik 8 2R E TR E 0 AR T 82 . XRARIMS ARtz ?

F(5)

N\

F(4) FQ3)

AN

F(3) F(2)

ZN

FQ2) F(1)

N

F(I) F(0)

F(5)

11-1  FPIRREIE)E B 112 FFIHREYCANERREE

BB R CAS | — A R T DA R o TN, B
rh@oEmEE MM, BABKXAREHAEESFRBE (Overlapping Subproblems). 7))
AHLE L CRES F R AR, SKAET YORES]AH R 7 a8 B8 2 Al R &5 8,
PAEE R KR ER ., Bk, —ANRBLHHEES T8, ARSI MR L.

11.1.3 B MR H S

PAZE S ) OB R BN B, i 11-3 B, RS2 H R EOE KR, s —2a—
T, BRAWNET - B BA o MT . WEENE-RERE 0 R, BRHRE
ER T -RERNPDETPI—A, W BREHEE TG AHNERANMREARS

o

FGE E REE, WRIT— A e f, Hop G ECE | ZRISE j M AR




LENE ARG VnRurE S

fl1][1] =5, f2][1] =8, f[2][2] =3, f3][1] = 12,

-+, f[5][4] =9, f5][5] = 4. 5
R, MRERITEFHBE, BB e
xR LA REKRE, BaHTEEH 8 3
MM FEHEERERS R, FHikaLl PN
B2 TR FHRBE R 02", IXFE n 1B KHIHH 12 7 16
FRRAESH. WA, FAEKAKERE N P e
PIRE R 4A? FHEERESHT—T. 4 10 (0 6
—FFh, NB—EH S5 HE, & 58— 2N AN NN
7 HIBRERRE] 7, FMEEM 7 KR BIEBRE 9 5 3 9 4

FRRFTA#R. B2, ZEHK5—3—~7 1 N

B FUORE] 7 I, XAEHEM 7 & Wi Euksses
FEBEENFERRZ, XMEBTMN 7 HRNBIXEEZE N BN R Ui, i
THZZREWHE. FELE, TR —RBEEN 7 HRBERRZ T BN st
2 b Rer= A B R AL R TR, IXFE S R U7 R 2 7 XANBCF AT DLE R UOX N B K E
BRELITE.

L RIEE S A2 dplilGIRANE 1 1758 | MCEH RN BEEEE R TABeE+
RETS BB, Bl dp3][2) R EF K 7 BIBKERBARRE AN . EE XXM )E,
dp[1][1)3E R B A ERNER, WAL REE, .

HEEH Y mRERE “MNELEA, DERREENRAM” dp[1][1], Ba—EE
Sk ERBEAF R “AMLEQR, DEIEEJKER B dp[2][1]” A “MALEQ, 2)FliEH
JRZHIB A dp[2][2]”, BRAT T —IR&RKE: EHF 5 WAETFERA . T4 dp[l][1]st2
dp[2][1]# dp[2][2] B A fE N £ 5. EA FRiR:

dp[1][1] = max(dp[2][1],dp[2][2]) + f[1][1]

HILATLAAPBFIX 24— M5 E: WREXKE dpfil[j], Ba—E B KRB ERHETR
BCMALEG+ 1, )ENEBIEZ R HAH dpli + 117 F1 “MELEG + 1, j + DRIXREE &
KA dp[i+ 1]+ 117, BIEAT T —IRRE: ELEG )WL TERAT. T2 dplil[jIst £ dpli
+ 1][G1A0 dp[i + 1][j + 1R L fil[]. Bt ut -

dpli][jl = max(dpli + 1][j],dpli + 1][j + 11) + f[i][j]

18 dp[ilGIFR A i B APRZS, 18 L FRRIERESEBTE, BiERE dpll[1E#E
dp[i+1][]A0 dp[i+1][j+1]. FTEURIR, REdpLIGIRSEHE i + | BRRER X, MEHAMER
RELXR, ZHETHIFRESHRERAUEESH i+ 1 WENTFREBR. B4, WREL
REESHKR, FamExaSB)kieg? nTLLRI, OENBRE—EBN d ELRETIELS,
Bl dp[n](j] = fInl{] (1<5j<<n), FIXFhA] DA E BeMff s Ho 45 RO FR AT, TshAMLI
HESEERNXEDFHE, BIDREHES Y 8284 dp 34l

X T ORI E S AL ER dp IR, AW LSRG —E8ALEN dp H, BJamt
SB35 dp[1][1], EAMEEMEE.

T AR R XA EAR S H 3hAS R AR

#include <cstdio>

#include <algorithm>




=y Wk BiE

. using namespace std;

const int maxn = 1000;

int f[maxn] [maxn], dplmaxn] [maxn];
dint maini)

i ot s

seanf ("3d?, &n);
for(intiia = 13 1 <=:np i44) |
for(int § = 1; j <= i; 3+4) {
scanf ("sd", &E£[il[31); //HAEIE
} - . :

4
el
L boriinat de= 13 ] ixe= ng k)4
o dplnligl = Einl iyl
T //AE -1 BRI dp (1] (5]

I Feriint il s e LG Bty dan ) b

| forfint g 4 1) 4 k=i geey
REREAE . e e
do (il ()] ~max{dofd + 23071, apli + 1105 + 21F) & £i1304]
}

 printf("%d\n", dp(1][1]); //dp(1](11HHRBEMESR

return 0,"‘

i X o
e
L
derde o

410116

95394

WA R

a4y G

ME AT EANE, B&E S—3—16—11—9 B2 B A BRI 44,

B4R, AR A LASEE BRI (BRI dp[1[1]1JF4R# IR, B 2 Bk 7 ihg [E] 4
B WERXANET: FHBESENITE T BER L (Bottom-up Approach), EfI A\
AURFEEG, AW EgRE S, BRI T B8 T ABES R R BTN
T (Top-down Approach), Bl BAxi @ LS, KEMERT REKAHE, BB UR
Hik.




minE aRE © —amanen <

i A S MR SR AN R A B R AR AT LA T R B AR R
Bt E R, AR W) EHE RN TS (Optimal Substructure). FET 451 RIF
T BRI R ] BB AR T LU 7 ) B B AR S TR . Rk, — AN S A B
TG, A eefERzARR LBk, FlnBoEEd, §—MLER dp EETT LR ERIFE
A7 ) B HEF 1R 2

2, EBTFRENERFEHMEONEENATE. FTERH, —NMIELAHEES
FlRIBRBRFEN, AMERAZIAMRI M. THdeH XA X 5

O HEEEMK . SIEFBNARIE RN W SRR T8, REAIHT RS
FlR R B . HEAFPZ, MRESBHEOFRBEEAESK, B RiEEoRE k&8
AHEES B, MahBMRIBRE R ESEHEES RS Flan, B3HFERYaEHE
RAAMNCEEFIIFAFY, RERELAFIINEREH, SEFAHIES FAS, FHit
EAUEFARIER S EE. T, MEER R R EA—E 2R UL R, 10 3h AR 8 o 4
jei] 8 — 5 R B AL 1) R

@ FOEEAMERI . OB AR ERE KR B LA BT 4. :%‘H"JIZ%'J%'E
T, KA E S R T EEAAN “aNiE T, BEFAER TS KBTER
FHEREAE A —AS, TR — MR EEERE AT R E R, B EEN T ERA
ERMET, HEWF. AN, BERRAE L —PIEFMIEM R4k FE, FikEE dE
PA—Fh BB RIAAK 77 AT, BAXMATIE “BER” MIERAEFTERRGEIER. Flaw
XNEERBEM S, HOENE EEFE, S8RIERAETAE TEMFEHIBRAN—, —H
IFKERIBREER, BRRXA—ETIBRENME. MahANKAE LKA B KN L&
RATR FHHEAN, HRENLFIFH R LBZ BRI ENE. BREN, BEARSEE
B TR, HikEakaaRBmes REmes, e ARNGTFHE, HBFESTH
BHRIAFE, EHTRESHFEREREN, HEEFEIESRAERBERI—HY, AEERF.
FrUAdr @ —Feol W R, REMAT TIES, BMAENE: SN EFWHAEEER
BT &EfE, BERESERBATH A,

BEE SIARRIM A S], EEaxt LM N ENRRER, FnT DU A S AT T
T, HARFETEZ FEREEKRE, WTRESA FRMER.

%>

© BEE ) BERIR NN o
@ Codeup Contest ID: 100000625

1.2 mXEEFFIIF

B KL 1 P 5 A RN




Hi*2id

%“‘Aﬁ?}?ﬁJAI,Az, ALy RijOASiISi<n), HBA +-+A, BK, WHXAD
BAM.
FEB -
2211413 -5 -2
B 11+(4)+13=20 %ﬁﬂ%ﬁtﬂﬂﬁﬁﬁx%ﬂ, Bl R FI A 20
XA G SRR R A, MBS A AR A (BIAE 4, ) BE OB ZRE, it
B AL+ +AGITE O EZE, FILEEREN O@’). ME XA CFKATRMIITE (W
AbPE S[i]=A[O]+A[1]+--- +A[i], XAFE A[i]+--- +A[j]=S[j]-S[i-1]) FHERIMTEHZER O1), &
HIZLERE O(®), XXt nk 10° K/ B kiR LA
THEANHBERI R ME, FREHA O(m), BRI SE A m AR WA BE N,
FR 1. 2RE dp[i)lFRA U ALWE IR BIESFFI R GXB R AL]ULIEN
HELEFFINRE). BRG] FFFl211-413-5-2, T8k 0,1,2,3,4,5, 4
dp[0] =-2, * ‘ .
dp[1]= 11,
dp[2] = 7(11 + (-4) = 7),
dp[3]=20(11 +(4) +13=20), e ‘ - i
dp[4] =15 (H X dp ﬁ@m_@x, Al4] = =5 UHHERESFIING R, TREAFH
B 11+ (4)+13+(=5)=15 TAL20) , e
dp[5] = 13(11 + (—4) + 13 + (-5) + (-2) = 13). o
W W EIXA—A dp $d, ZSREBAFELSEFRZ dp[0], dp[1],---, dp[n—1]+ 15 KIE
(E AR AR TR G R ARAD, FHAEINE R dp 4.
HER2: AETHE: Foh dp[i1EKRUMLL Ali|4 RZELLFF, ARG HMER:
© EAMBAMBELFIIRE—ANTE, WEL AT, U AfIER.
@ EANBARMBIELFFIEZAN IR, BNRTHELS Alp]FiE@E<). —HE AR
X —FpiES, BAME Ali]A 5.
X 58 —FE L, BRI dp[i— 1]+ A[i], BN Alp] +---+ A[i— 1]+ A[i] = dp[i — 1] + A[i].
HTREXHEMEN, TREBIREEBHE:
dpl[i] = max{A[i],dpl[i — 1]+ A[i]}
BAATFRM 5 i ZARE R, HlFh dp0] =A[0], HstA/NERMEE i, Bimr
REHEA dp B . BEE M dp[0], dp[1],-+-, dp[n — 1R I AAE B kB K ESE T FE 51 A
BAarE, RARBRMA? N Om)KH & 2B T BATE Om)E 4% 1 E, X
RS MRIME ) (WRBREE, EHELE/LE).
Al MBS S HARES:
~ #include <cstdio>
#include <algorithm>
using namespace std;
const int maxn = 10010 ‘ /
int A[maxn], dplmaxn]; //A[:L]ﬁm}?ﬂ dp{l]ﬁmkl.l\[l}%%mﬁ@?‘ﬂ&‘lﬁj(ﬂ
int main() {

int




BUE WEE O —HTRMEH

scanf ("%d", &n);
for(int i = 0; 1 < n; i+4) {//BEAFF
BaantNedr . KR '
ey
VE"E
dpl0].= A[0];
for(int i = 1; i < n; i++){
/ | RAEHER I
dp[i] = max(A[i], dpli - 1] + A[i])‘
: ; ;
NmulﬁmuAUJ%%mﬁ&ﬁﬂmﬁkﬁ,%EﬁﬁlﬁﬂﬁkmtE%% \
int k = 0;
it fine dlle o < ong i EE)
 if(dpli] > dplkl){

k = iy

i @
printf("%d\n",.dp[k])}
—return 0;
: ‘
HNEE
-2 11 -4 13 -5 -2
i G R
20 i
%ﬁWﬁﬁ%%Fﬂﬁ%ﬁ“ ﬂ*%%FﬁﬁmF émﬁ*ﬂiTFEF% —H
YEPRAE, MASTSAE, HARRMGE R A A N — NG TMRS R 1T,
P s B R AEE T O A KPR E MR AR o 510528 (K7 S0 7T LA AR — D R TS (R A
RVEFF, SHE—ANEZRE, FHOILREEXANHZINRES, BERFHLTENGERES
FEMFPRA T, IR T SRR T — AN ZIPRE, B AIXAN M BER U T8
KT 1) (R A LA T JE S o T X A S ) AR ﬁmﬁﬁ&*qm AW R
dp[i-1], TIAEEHE dp[i-11ZE & P 5215 B
ﬂﬁ%ﬂﬂﬂﬁ%ﬂ%%ﬁ,Béﬁﬁ%&ﬁ%ﬁ%ﬁﬁ,@#KE%?%E%&H%
JERHE, BRI A T — AN TEJE B KPR DA BAH R PR AR 7 12, & W 3h 30kl 5t
BEINEREERHLER. S E, WMRERERREEBHE, FRISARNZEL, W
EATHRR SRR BRI .

%>

@ &> AKX AN .
@ Codeup Contest ID: 100000626
Hudik: http://codeup.cn/contest.php?cid=100000626 .




L tEEne

T

ATy

AT 4ERG

1.3 &EKATETFFS (LIS

BEA T TFF (Longest Increasing Sequence, LIS) iXFE—A™ il &

I EERAR, KB -ABRETES RTUARESL), FE8EA TRIIRAR TR GE
D 1. : :

Blan, MAFF A={1,2,3,-1,-2,7,9} CFFM 1 FFER), ERREANFRETRFIIE(,
2,3,7,9}, KEAN 5. 74, BE—EFFIRAFEFRS, tbin{l,2,3}. {-2,7,9}%,
HEA R K.

X FaxAN )@, ] LA B R AR Y IME SRR S R AL, BRS8N 70 B A BRI A HY G Al
EHE, REHWFIRE NN TREFS. MERRATHERS, WEFRAKE, HIIMES
BB RERERKE. EEB™RN—/HEE, HTFRENENTEAEENEE A
B, MBAWRITTEA n A, NEEREHEE OQR", XEARRAGEAZN.

HYE FIAMESEAE T KEESITE. FAXSETHERAWRER? At kE
BAEMBIRE, ZEREES BB ASEERE AT CF3Ch MBI LIS 5
KATHETHFF.

% dp[ilFR s L A[i]45 BRIBAA T BT 17514 BE R KIESE 117 71 F0 1) 38—, LA A[]
SRZBAIER) . XFEXT AR ULH & PRy AT G-

© WNRFE ALICHTITE A] G <i), #3 A[I<A[i]H dp[j] + 1> dp[i] CEIIE A[i]iR
TELL A[j]45 R0 LIS RTINS A L 24RT LA A[SE R0 LIS KEEEK), A ALIRE L Alj]
LRI LIS [, BM—%EKHATEFFS] (£ dp[i] =dp[j] + 1),

@ iR A2 HITREABEL ALK, B4 AL ARG A CER—% LIS, HEKEN 1,
BUIXANF 751 B R —A Al

BJE UL Ali]45 B LIS KEM EO@H e L i I KK % -

A TERXRNMEEESEFEW, FTHE—NEEFERRNEIT.

WAE—DFFILL, 5, -1, 3}, HAPRmESHAEHN A1l A[2)s A[3]. A[4]. BEEL4
EEL A1), A[2]s ARBIANEGRIIBRKA FREFFFISHH{1}. {1,5} {1}, KESHH 1.
2. 1o MBAITHITELL A[4]4 RIS EKEA NREFFFILILKER? BT UL A[4)4 R, H
W IR HHE A[AMBIFTH LA A[1]. ARR). ARBISRMEBKA FHETIFIEE, FEREAL
AR AGI =1, 2, DL RABKATHEFFIIEEFELK.

A[4]: M2, A[1]. FRA]LASAER o Rk BB LIS 15 ?

All]: BEE, R, DAL, XERMNAEHHH LIS (1,3 KERLZ2 T .

Al4]: W2, A[2]. FRATLCAESTEAR S Mok A LIS i ?

A2]: PRIBAEE, ERET, WXEARKESRA 2 T, HEERT WA LIS K

A[4]: W, A[3]. BATLASHAENR G A SEAC A LIS 14 ?




MILX EAR - —NSRieE

A[3]: PREFEW, HRATLLT, WEEIR/GM LIS (-1, 3} KEH A 2 T .
KPR Z G, A[4JRAMA A[1]K ABVEHEASERFH LIS, KEN 2.
BREH MR, g1, 2, 3, 4}, AMERINZERTESA CRER, A[l]. A[2]
ABERERARRE , EARETE OB I SEAC A LIS, H e R INFFM — A A LL A[4]14 RHILIS: {4} .
HIE AT DS ) RESHEB T E:
dp[i] = max{1,dp[j] + 1}
(=1,2,---,i— 1 & &AJj] < Ali])
FERREEB R PRE TAF: dplil=1(<i<n). BR dpli]H5PMTiljHX,
BRIt AL § /NI RR J B AT SR B3 AN dp $04 . 1 T dp[i] R~ 2 UL Ali]45 B LIS K,
K MNHEAS dp BA IR HB RN A REIF RO FFIN LIS KE, BEEREN
o(n?).
B ATUBBRARESHERAEBRE T BRMEFRE “CL A[ESRAIBEKAT
BEFEs” i, EEEFETAFFS, MARAEDRXAFRBHER.
IXAER AT LS HARRS T
#include <cstdio>"
#inlcude <algorithm>
using néheébace std;
const int N = 100;
int A[N], dp[N];
int main() {
ank n;
scanf ("%d", &n); %
for(int i = 1; i <= n; i++) [
scanf ("$d", &A[i]);
}
int ans = -1; //iEFBAK dpli]
for(int i = 1; i <= n; i++) { //HWFHHEH dpli] E
dplil = 1; //AF9EEH BIEREBNTEER—NDTHFEID
for(int = Ly 0 i< dn s ol
if(A[i] >= A[j] && (dp[j] + 1 > dpl[il)) {
dplil = dp(3] + 1; //REHBHE, MNEH dp(i]
}
}
ans = max(ans, dp[i]);
}
printf ("%d", ans);
wreturn 0
}
N F
8




182 3.-9.3 90 11

i R
6 //B1233911

%>

@ &> BEERX /AN .
@ Codeup Contest ID: 100000627
Hihik: http://codeup.cn/contest. php‘701d—100000627

1.4 wmKAEFFF (LCS)

BEK AL TFF| (Longest Common Subsequence, LCS) ] [a] i A

BEBDTFRE (FHEFFFD A B, K—ADFRH, ‘fff@ﬁ"?ﬁ*% A 1B &
KA (FRIALAAELSL.

FEH -

sa d st or vy

V/ZZRN\\NN

m i n s o rry

MBI, FAH “sadstory” 5 “adnnnsorry” m%&’\#%ﬁ"-ﬂ)b “adsory”, /&
A 6.

ERIERE RS WL WS AR B KRB n Al m, FAX TR & F
BANTER, HEESAEFRDRE, MEABENTFIE, WERA IR EHE X
B O(max(m,n)) , XFEBEREHMSEE OQR™™" xmax(m,n)) , TEAZEYE KAITHEH.

HERBEDSIRIMMHBEE CF3CH LCS WEK AKX TR,

A dp[iljIRAFFFH A M i SALMFERFE B 1) SALZATH LCS KB CTHRM 1 FF5R),
U dp[4][S)F 7~ “sads” 5 “admin” ) LCS & . AT LAMRHE AR BEIFESR, 24P
Fh g :

@ # A[i] = B[j], WFFFHE A 5545 B {1 LCS #7142, B4 dplil[j] = dpli — 11[;
— 1]+ 1. Hltn, #plT dp[4][6]F =~ “sads” 5 “admins” ) LCS KFE, HE A[4]5 B[6),
RIMFHEER RS, Ktk dp[4][6]#t5%T dp[3][51n 1. EBl% 3.

@ # A[i] '= B[j]l, WFFFH AR i SARERS B K j SAZATH LCS TIEEK,
it dp[i][jRF 4k dpli — 1][]%5 dplillj — 11 BICKAE, BIFT dpli][j]= max{dp[i - 1][j], dp[il[j
—11}. Bltn, FEFIF dp[3][31FR “sad” 5 “adm” [ LCS K&, FATHLE A[3]5 B3], K
A% T'm', XFE dpBIBIEEHRANIERM K, Fik4k&AH “sa” 5 “adm” f#) LCS.
“sad” 5 “ad” M9 LCS I KM, Bl “sad” 5 “ad” M) LCS KE—2.




% 11 E #;%EE% (5) —iﬂﬁﬂl‘kugﬁ |
HIE A UG B PRSHEB -

T dp[i-1][j—1]+1,A[i]=BIjl
dp[l][.l] = {maX{d:[i— 1][jJ],dp[i][j— 1]},A[ijl!= BIj]

A5 dp[i][0] = dp[0][j] =0 (0<<i<n, 0<<j<m)
ZFRES dplIIR S HZATMPREE R, LAl R E 2 dp Bd, BE
dp[n][m]H AT ENER, NEEREHR Omm).
T 7T LS AR
#include <cstdio>
#include <cstring>
#include <algorithm>
using namespace std;
const int N = 100;
char A[N], B[N]:
int dp[N] [N];
int main() f
int‘n{g ;
gets(A + 1); //ATFHRA 1 FFEHIEA
gets(B + 1);

strlen(A + 1); //HMTEAN TN 1M, FEERKEBMN+1 I

int lenA =
int lenB = strien(B + 1)}
/15 :

for(int i = 0; 1 <= lena; it+) {
dp[i] [0] = O;
} . o
forlinc 4 = 0; §r<= TenBy gHk) o
dole] (3] = 0;
}
/I REHEBITE
forddnt 1 = 1; 1 <= lenhy i++)
for(int § = 1; § <= lenB; 344 {
IE(RIL] — Bl
defillil = dpbi = Al13 = 11 =+ 07
1 else {
‘dp 11131 = man{dpls = 41091, dpiildy = 11)7

}
//dp[lenA] [lenB] BER
printf ("%d\n", dp[lenA] [lenB]);




T B ER

return 0;
}
AN -

sadstory

adminsorry

it 5 R

6

>
O MBS FEERX NN,
@ Codeup Contest ID: 100000628
Hbdk: http://codeup.cn/contest.php?cid=100000628

1.5 &IKEXTH

AR ST 5 11 o LA -

B PFRES, KRS HEKEXFRIKE.

FEG -

4% R "PATZIUIZTACCBCC " [RIB A I SC T H b "ATZIUJZTA", KEEH %

T RSCTFRIIRE: BT PGS A, BTN, X BN KT8 EER S A
R FRE, WS ATE OmY), HIWFEISIHEE Om), EMEERER O@’). LTHE
—ARNEIREARIEBEHEEET | HE O@’)MEIRELE n RAHMHBRKIEAEE .

Al fE & AR M U o B K A LTS (LCS) ks ig: FRrE S 3
WRALTFRFER T, GRS M T HAT LCS ALK, [ENGRRRTROER. MWL
biXAME AR, B —B S FRNAFE AN TRAEHEF, BLERRSHE. 6
WFFFE# S ="ABCDZJUDCBA", KIHLBFIk2 544 T = "ABCDUJZDCBA", XF{FE|
BEKAILTFHA"ABCD", KEA 4, MHELLE S MBKESCTFHKEN 1. FHXEERHME
AT

BT R BB AR 7775, AR T LA B ER M 0P R4, MK R T
BRI SR, XBEN AL RA S ERN— R

4 dp[il[j1F7R SHIE SRR T BT ZRIC T, N4 1, A&H 0. XFERTE
SHIETET S[j], TLABHBRE T AFHEAK:

@ # S[i]=S[j], M4 HE S[i+ 11Z S[j - 1E T &, S[HZE S[HItAESCT&;
B S[i+ 112 S[j —1ARESCFH, W S[i]ZE SHIEAREISCF &

@ # S[i] '=S[j],» #4 SHIZE Sl —EAZF LT H.




SN AR O —asRuE
Hik Al LUS R SHB I
dp[i][j]={dp[i+ 1][i-1],8[i] = sil

0,S[i]t = S[jl

A5 dpli]li]=1, dp[i][i+1]=(S[i]==S[i+1])?1:0.

BI5X BB A ] BB AR R, AR AL 1 A /N B KPR KA 2 F R B A
i 15 SR U5 BB dp[i][§], S FIARAE dp[i + 1][j - 11E &4 Eid, N FEH:48 2 IEH R dp[il[j].

mpE 114 Fros, SERE 1 = 0, SREME j M 2 FFih. 25Kk dp[O][2]i, Rl
dp[1][1], T dp[ 112V EI; 243K A# dp[01[3]8T, Kl dp[1][2], 1 dp[1][2]
RV PR R KB dp[0][4]Ff, Bk dp[1][3], (B dp[lIBIFARES
WEERE, FEEEREEE. FL bk, Tiox i f j RGBT, #EvERMX
NFIE, AR IME S BB M 7 K.

W BEHESEMNA TR AERE, FRIBALSAORKEERN 1 207, HERE
BN FROKER T 1, FAGEEE T B ER 7 RIsh e BT Hizs, BIsE
—IEKEER 3 MR dp EAMKY, H RN RS RITEEKE N 4 BT HEH
dp - XFERL T LA GRS TR E R M 8. Wik 11-5 B, ATLLEMEBEFHRKE L (F
B: L 20 DI ENEA 7275 B K S.lenOf), BRES A i, XFEAN A1+ L— 1 i

PAEER .
0 I 2 3 4 5
0 i 2 3 4 5
0 | 2 3 4 5
B 114 BKFXFHRrEE
i+L-1

0 | 2 3 4 5

K L-3

B 11-5 B2é L KRS B ir gl

IXFER AT LS HARES

#include <cstdio>
#include <cstring>
const int maxn = 1010;
char S[maxn];:

int dp[maxn] [maxn] ;




T i ER

ink main() o
 gets(8);
int len = strlen(S), ans = 1;
memset (dp, 0, sizeof(dp)); //dp BAVIEHIA O
/1305
Torfint 4 &= OF 6 & lehs ugth |
dpiilli] = 1y
it wdeniw ) |
if(8[d} == 8[1 + 11) |
dplilla + 4] = 1:
ans = 2; //HIGAGHIE BT R DT B

}
/RSB T _ :
. for(int L = 3; L <= len; Li+) { //BET K
' for(int i = 07 i + L ~ 1 < len; i++) { //MEFHMEEESR
int § =i+ L - 1; //THREERS
AE(BIL] == S13] && dolf ¥ 1315 ~ 11 =1y |
gpiiliir o= 10 ,
ans = L UE%E&@X?%&E

< ] -
 printftedant, ans) ;

‘.j'rétﬂrn 0;

ik, mKESCF# R PSEME TSN A, BRIz A, B[RS F ) B
WA —LHAE, BInTE 12.1 WSS 0+ A hash MM, 4 H O(nlogn).
AT BT 2B H 22 O(n)) Manacher &3, XAMAEHNHET .

Z]
O BCE S)BUEERIXS RN
@ Codeup Contest ID: 100000629
Hisik: http://codeup.cn/contest.php?cid=100000629.




BNE AR ) —AEANTE

11.6 DAG &1<E&

£ 10.6.1 T LN AL, DAG A [T K, 3B 10.73 WP CLiTie T i kfi#
DAG K E, WMatRATiEN O, (HR KM R B4R B0k ) 2 3 ke i ifl S
[, T DAG B Bk el B i il B SRR I B A — M8, B2 AT L,
SRR DAG EEKEEERERE, FEXALENME—TERER L, Wt
RAT A% BT DAG BB EM K EAERL—2, B TR A .

AT BRG] L

@ KA DAG PR KKE RIARHERHBL L,

@ FE#E, K DAG fiEmK#z. ,

TR E—ANHE: SE—NMEFRHEHE, B
FERBEABRTERETPEZ R KHERE.
i 11-6 iz, B~D—F—~1 i £ iZE K& KEKE,
KEH 9.

XA EEE, £ dpil RN i STHRHKRE B — T 3
RENBEKBELE, XA dpli]f & a2
#/ DAG B KBRKE.

HAERERAE dp BUAMR? FEZ dp[i)RAM i STAHERRENEKEREKE, mE
M i BTAHRAEEERIETA jiv jouees oo Mdp[i]s dplip ] dplj 139850, HARE
dp[i] = max{dp[j]+ length[i — j]|(i,j) e E}, /& 11-7 Fizr.

>

K 11-6 DAG LHIEKEAEE

dp[j1]

dp[i]=max{
dp[j1]+length[i->j1],
dp[j2]+length[i->}2],

length[i->j1]
dp(j2]

length[i->j2]
dp[ik]+length[i->jk], ;
}

length[i->jk] i

11-7 dp HAHHFREHE

SR, RS L B, BRI R R R K R dp B4l (A48, hHA? ).
HEABZAEARKRHITIRINFIIBEETTH dp BRI T ER? 48 A, BelLEH. EFF THER
ARAS, o P A 4 8 R B 1 O KA«

int DP(int i) ({

if(dp(i] > 0) return dp[i]; //dpli] EHHES
for(int j = 0; j < n; j++) { //&Mh i WA HL
Af(GIi11§] != INF) { -
dp[i] = max(dp[i], DP(3) + GIil[il);
}




S mxmR

return dp[i]; Nﬁ@%ﬁ%ﬁmdMif

}

BT A BER 0 BT AU R B KB AR BE D 0, BRI S A IX LT s i dp BN 0. {H
BAASEIL P AT dp BAVIGEMAA 0, XFFE dp BRECHATVIR AT A i R EA 0 it
&R (8] dp[i] = 0 CEABGAEN dp I3 5r), T EAR 0 TR AU & sk, i e @
B O THE T KR B BR [B% N dp 1H, TR—MFERFZ 8 FigI T Wiy 210 0 it
17, AHEEHEBIAREAS BRSNS

B2, dnfarniE B B AR B A TR 4 W 2

[RZ4E Dijkstra B iEH R UK REELR . —FF T —4 int BUEA pre, Kidx&
AT MR, 4R ER A AN pre BT FL b, AT RHEXMARENH T3K
fREAK IR E——TF— int & choice AL REKIA LT EERTIN, XFERLAT LA
Dijkstra HiZEH AR KRR HRAEE 2 T, RA HT choice B A7 IR 2 J5 46 T, PRI L3 A
EARRITT CHRAEH TR UKD, W FHAAREIIR. WREAT A ZAEKER,
¥ choice FU4H A vector 28 (1K) 50 20 BI AT (h5f 2 Dijkstra Bk H A % 4% 5 R ER A2 I (480D,
RIS 53R SE . A mT LANRE S8 — T T sk B K A A 28

_int DP(int i) { L :
if(dp(i] > 0) return dp[il; //dp[i] B85
Cforfint § = 0; 4 < mne jedy //ﬁmlﬁﬁﬁ‘?‘ﬁ‘tﬂﬁl
if(GAT 3] 1= INE) & L
int temp = DP(j) + Gli] [j]rh //ﬁzﬂlﬁ‘ﬁ, Brik 1 £ A Dp BB IR
if(temp > dplil) { //FILASKEEKMESE
dpli] = temp; _//Eﬁdp[l] _
choice[i] = 3; -//;%}ﬁﬁﬂ@fé%ﬁ;ﬁ%j

 zeturn dplil; //:‘&‘i:rﬁ%%ﬁﬁ doli)
i .
/ /¥ printpath § “ﬁ%%ﬁ%@%ﬂﬁkm aip m &%Fé& i ﬁiibﬂ%&ﬁﬁ&%)\. -
void prlntPath(lnt 1) { _ . . N
printf("%d", i); 7 3‘ . - ;
while (choice[i] 1= =1) { //choice BAMEILN-1
i = choicelil:; ’
printf ("->%d", i};
X — R shA R BT 5, WRFESBREKERMETE, 7TLCRARBR T, &
WRBRRE IR FER R, REE dp BATH T ERER B TS IHERE SR
RPAR. TEAGRET, WEDXTHET LN # R 8KfR 5 %
Hit—2, BT FFEREXBBRFINFRT: WREFEER 58, > >a, 5




FNE BER G —HBRWEE — —
b—>b,>—>b,, Ha=b. ay=b,. -\ a,=b, + a,,,<b,» BAKRKLF
a, >a, > —a, KFHRTFPTERED 5b, 5 >b, o T4 LUKAT AR HXFE—A a8
Wk DAG HH £ & EKEE, WTERFERFR/DIARE? REHE, AFELLRD i HATE
R M NBIRED AT (Fsk b, BRI B3R T XA ThEe, B—RAH47 D).

Zt, #MEL dplilRAMN i STAHRERBHEKERKE. B4, WES RS
i STHRSREERBHEKEBEKE, XSFHA54RRE? aTUAESR, REHRKREALE
4 dp[i] = max{dp[j]+length[j —>i]| (j.i) e B} (HHRZHISKRARNTRR AIRFF), #rTLLRIFEA
PR KRR, WAL E choice A K H RAHTE,
EHAREERBFRIFERDNTR, XRATAVE? 2
MBEEAE T, W 11-8 i, MRS dplilRANiI T
T R BESR B I B B 2K, H. dp[2]F1 dp[B]E£&t
HBE|, BAVHE dp[11EHE AFTEN V, F1 vV, g7
BUFFEUINE V, BIWT ;. TR 4 dp[i)&7R A i ST A 45 RRE
AR KEEKE, H dp[4]f dp[S]1EEHHB R, I
AV dp[6] T W R EFE T FHFE ANV, W& FBERIERELR: z@m:r“é%
ViV, o>V FRFEAD, ATRHEET V>V, o V,. BR, ATFFRFHXDIER
SERIE RS P EATRI R o kAN, EEFFIPBRERTA, K dp ENIEBETE f—
R FI R Bh AR F R 1o J 2 k)

£ EfiHergER b, ST RITBATIFLME AW E: %K, K DAG HIRK
BAEKE. FIufEE 11-6 1, WRMEE H ABRRNES, BasKkEEmasLm B—-D~F
—-H., i
A7 LEMEK, NYRRASERXAEMEENBRTE. BEAENLEN T,
AR LA dpli| R | STHARHERBEAL S T RRENBEKEBRKE. RN, WEMI
SR RBEEERETA jiv jos -~ J» Mdp[i] dpli]s -+ dpli 1¥9CH, BABE
dp|[i] = max {dp[j]+length[i > j]| (i,j) € E} .

AL, EA TR AN @ X7 —HE R —— (B R U R XA, BRTEE
BLH dp B R & PR “BIAL L T” IR AR X PFEA il G X 51 52 24 4 B A2 8 B2
We? B4, ATt EHE—NEBPREFEEL R, FEFTAHERN 0 MTURH dp 4 0 &4
s HRERXA AP EE T4, B RPN dp[T] = 0. AR MR BT KA
ARFE, XTHEA dp BAFBREA 0 W8? A1T, b f — AR HTFAFEETAH AT
EREL R T (BB 0 T D, Btkin 42 5l A SB[ 2R 4 R (Bl B
A0 T RS2 00, XAE X ERBRAXT . E@ERMeER—PILGL dp 48— 7
KRB RRIE “EBEL R & XARURIE (BI-INF, 46T HMAEE—HnREE
ANIEMR) INF &3 R ABE1? ) RERE A vis AR RN AR B AP HHE (H—HFE
— AN B ARNTERE vis H41? ). RBBWF:

int DP(int i) {

if (vis[i]) return dp[il; //dpli] BHHB2

vis[i] = true; ,

for(int j = 0; 3 < n; j++) { //8H i BFrEHE
if(G[i]1[3] != INF) {

B 118 FITFRN TR R




= Wk B

dpli] = max(dp(i], DB(3) + GIil[3]):
}
return dplil; //BBEHEEREN dpIi] .
Z T e F T BRI ISR F R PRI TR, BE5E—AREAER, A
R EEFELE, MRS dpli]RFU i ETASREREHEKBEKE, N4 fabs?
Hy FIXHERE dpli| SR EERSERAE, FH dp[TIMESER, BEALMRA T EL
TP RSO
Z ik, DAG BK BN DSk, Bk isuks 2 weME, B
B, B AGEATUINARIE? BT 10.7.3 FHAHAKCEBERMAELISL, TRE—
) U Bl DAG BB, BlinZ SR TR E 1) jL.
SEFHRERE: Ao NMEFERKMASE, & ERRBREXRN: MRERIMEE A R
B, HPHEE A KRR H 0 a. b, B BREKMEN N e, d HFifa<c. b<d,
Ba<d. b<c, WKEEAATUIRETHEEBHW. EER—NMERFS, #EZAF5
FAER AN AR AR S AT I A 7T LURE TR —MERAN, BRFFINKERK. W
REZNXERNEKTS, EERERRS T 0T3P/ NI
XA TR A DAG BKE M, FERZEMPEHENHE. KENMEERER—
/rmi,} HB R E S RV TS Z A Md, B8R 1, TR MU DAG &K
1518

2

O FESBERX N,

@ Codeup Contest ID: 100000630

Hbtik: http://codeup.cn/contest.php?cid=100000630.
BB

1.7 B

BaEERE - RLRNFHAML S, BFERE. BESH, FEFAKS. FHA
NAFRER LM T LME: 01 BENENTLECHE, mXAMHEat, XL ol 54
NE.

11.7.1  ZBrBh AR )

H—REAMRITTARR ), VT AR TR IR B, BRI BRI
=AM BRER R, —AEERIX A RS Z M BEISAR S wmE 11-9 PR, X E
WART SAME, HHREFBTHE3, EiRE 2 fRE C RS D #E. BR, X




‘‘‘‘ FNE RER & —HSAUEE <
XA, RTRBENB—AEEFFE, R REBFHRREIBHRESKTTR, STl
BEBE—NNBETRRENR . ZNRPRERAAS XERAHKN, 01 Fa kR
ZFE—MIT

1
|
\F

4l

E G J

e P ———

: |
B BE2 M3 M4 BES
B 119 ZMERERERE

11.7.2 01 AL [a)8

01 540, ) JB R IXFE ) :

o ki, BHEYREOERN wil, HMEHR cll. E—ITEFEH VOEE, BT
ERYRBAER, FATEAYSKENMERK, XhERmaHERE 1 4.

FEH -

58. /m=5,V=8

35122 /wli]

45213 Vsl : . T

mERFAH#E) ﬂzzéﬁ—#%nﬁkji%ﬂ” RO, BREHYABEFMEE, Ei o
s A 2" MESL, T ORMIIE A BARRMARER . T FHshAIR 77 7T LUK & 2%
A O(nV).

& dp[i][VIRARHT i F (1 <i<n, 0OSVvSVBRIFRAREN v FIE A FragikE sk
WE. BAKME dplil[vIVe?

Z BT EE | R RS, BRI RRE

@ AHEE i -5, AR BELART i — 1 )RR FEAEERN v TP AT RE
s KHrE, tEF dpli— 1][v].

@ BCEE i -, AR i - 1 R RARER v - wilKE B4 frae
PAF R BRMME, B dp[i — 1][v — w[i]] + c[i].

TRAXFHMEE, HERRBEAME, FHit
dp[i][v] = max{dp[i-1][v].dp[i—1][ v—w[i]]+<[i]}
A<isSnwlilsSv=sV)

FHEAREREEBHE. R dpli][vIR 5 Z8TRA dpli - 1] 3%, FreAmre
MEIN1En, vINOE V, BB dp[o][v] =0 (0<v<<V) (HIHT 0 HF AT A&
v E AR GEREME 0O BATLAIEEEAS dp BB HEH K. BT dplil[vIZRs 248 &
A v HITEGL, BT EMZS dpn][v] (0<vs<V), CHEKEAREFHER.

BR e TT LA AR

for(int i=1;i<=n;i++) {




S Wk ®AE

for(:.nt V= w[l],v<—v,v+*){
dpli] [v]=max(dp[i-1] [v1, dp[i-1] [v-w{1]]+c{1]), -

.

Al BAKIE, HTIEHE%%EJFHEIE]E%%)E%EE O(nV) ﬁ*ﬂﬂﬁ]ﬁ lﬁa&%{zﬁ’dﬁﬂc 2
22 () B % BE i AT LA AL

mE 11-10 Fr, EREPRSEB RS HE dplil[vIe B2 R FHE dpli — 1][v]A s>
FREHE (BN FERPE LT SE EFREE), B4 8 dpli + 1[I, dpli - 113
WX EERART (AFEHZ dplil[]), FEEAG UL EEIF— AN —444l dpv] (BB
—HBE), MEHFRNUEXNIMNL1E n, vAVEIO GEFD, XFEREFBIESEN

dp[v]=max(dp[v],dp[v—w[i]]+c[i])

a<i<nwlfijlsSvsyV)

dp[i—1]{v-w[i]] dphi-11Iv]

dp[i-1]

dp[

dp[ilfv]

M 11-10 01 BEHEREE

X B SO N B B ] LUXFE AR v BRI AR A NG A, dpil[vIA BB 7 A
NI+ T B RS N —IT ISR, M dp[il[v]ZE A A 82340 k24 i 75 240 H 3
e WXWELS—TF, B8 dplilvIE L AMAGURHABIE— M AR, SiEH—
dp[i][v], Wi#H%F3E dp[i — 1][v]EkE, BEAZERHFNEE S dpli — 1][vIFtHEAR T . A
X b T RR A TR BB

RS T
‘ far(mt 1==1 :L<-n, l++){ ‘
for(a.nt v=Vive=s wliliv=-) (o //ﬁﬁiﬁz«ﬁ&v S : S
l dp[V]*max(dP{V] dp[v w{l]Hc[l}), o S
XFE 01 H A )8t v LU — A RN KRB T, FEBEREHN OV).

KA. WRRH CEBATR, v FIBERNFERYFALHE: WRHER—%
BAHFB, W v PRSI R

m%mjzﬁ@ 01 %@lﬂ%ﬂﬁﬁﬁb@ﬁw

Y -é'on‘sft iynt'nia‘:‘«;ﬁ"{: 100; //%ﬂ:ﬁj\fﬁ:ﬁl e
_ const int maxv = 1000; //vHIERR




FNE #5F 6) —aSREm

int wlmaxnl, clmaxnl, dplmaxv];
int main() {

L i, ;

scanf ("%d%d", &n, &V):

for(int Ar="107 4 < n; H++H) {

scanf ("xd", ‘&wiil)':
}
for(int i = 0; i < n; i++)

scanf ("%d", &Ko lily;

}

PR e B |
for(int v =l v o= Wy cl ) e
dplv] = 0; ‘

ol

for(ing a =y <=‘n; 1) |
Lorfint ¥ = §; ‘vie= Wills 9]
FREEB I
dplv] = mex(dplv], dplv - wlill # elil);

/13 dpl0. . VITRARMAER i
int max = 07 r ,
for(int v = 0; v <= V; e U

if (dplv] > max) {

max = dplv];

}
printf ("Fd\n", max):
return 0;
}
B N5 B0 -
5¢8
3.8 12 2
4y B2l B
farHh 45 R
10
BRI I TR S E R VH R R A 01 WA B EH I B fE— TR R M a4
Pl BERE AT AR, LSBT M 58 1 RIS ERE AT A R R (R
SEAT] LLHTHTTH i — 1 A9 5 SRR R E Y, T8 1A o T iX — A
Fi5h, 01 BEB MM HEATUEE DR BER, XPBPEORESR dplil0] ~




dp[il[V], €13 L—/ B fPRAEE] . FHL b, TRES RSB a Bk, #paTbls
RIEHRIEARSK—4, X7 LMERNTE HEHE 25 E LB RS N warbie
B AT, MRS ARERNHELE R, BAARGIERESEITAH%, B
—HHETHRRRHENKER, XETREREHELERMET.

11.7.3 SE&FamE

STEAE AN E KRR T

A o MY, BHYOGEBRAEERR wil, MMER c[il. RE—IEEH VHES, @
WERPSBATC, ERTOAYANEMERK. KSR aEXt.

AUEH, BB aEEN 01 Ba RSN —XAMET: 22T amYhiEeshs
TG, R SR R — R ST DAE 1A i 2 HEARREIAE V BIF, o1
BEAYLEESMHAE 1 4.

RIS dp[i][VIFRAET i R A B RN v E A+ sk B B KM .

MOl BE—H, BTN EMHY)HEE RN, EREEARRS. W54y
H SR Ui«

© ABEE &, A dplillvl=dpli— 1][v], X 01 T —FEMH,

@ R i Y. X ERIAER 01 BEAFAR, KX ol HaKEMH R AELHE—
A, BUERBCE i FY) SRR E B AEB S dpli — 1][v - wi]XRE: HEZSEEAR
[, se2B0mRERELES i HR 2 EHAREBE] dpli —1][v - w[i]], TREEBE dpli]lv
— wii]], IXEE LSRR RS GEERAARNRE, FLERERE, KTE i
PRV G R AT LAGRSETBE i i, BRI 4N v — Wl BB A TS T 0 Ak,

B BB LS HREEB 2

dpl[i][v] = max(dp[i — 1][v],dp[i][v — w[i]] + c[i])
I<is<nw[i]l<v<V) =

JAF: dp[0][v] =0 (0<V=<V)

FLEEM 01 BRRBEAR? HLm—MXHMET max B - SHE dp[l]ffﬁFF%
dpli—1]. MXMREFEBHREFRFETURE Kk —HER, BREEBHE:

dpl[v] = max(dp[v],dp[v — w[i]] + c[i])
IsisnwlilsSvsV)

B dp[v] =0 (0<V<V)

E— %A ZEM 01 BEZAME, M—RXRETXE v B0 F - IE R,
iy 01 HAH— *ﬁ%fwvz\dﬁ%ﬁl‘]ﬂzé mé’%’@ﬁﬁ HeTE ARSI B

ferunt 1~1 i<nn,i++)( o _ . ki

V for(znt v= w[i] ;v<= V,*v++){ //Er]ﬁﬁgv
dp[v]=max (dp[v],dp[v-w[i]]+c[i]);
}

} e ==
EABEBULHUE R MEEYE? W 11-11 B, KR dplil[vIEEE UM dplil[v-wli]]Fl
LT dpli-1][v], SRR v WNBIKHZE, dplillv-wlil]st i 2 CE i g R
wEH dplil[vlZ /g dp[i-1][VIREHAARR T, TTUAEERES.




HUE RER &) —asAutE

dp(i-1][v]

dp[i-1]

dapli |

dp[i][v-w(i]] dplil[v]

K 11-11 EeBHanErsEE

22>

@ FE T EER A PN o
@ Codeup Contest ID: 100000631
B4k http://codeup.cn/contest.php?cid=100000631 .

11.8 E&5

AL AR T S AMRIAH SR, FFokig T 2 LB MRIER. HREERR
REBIF R B, WIEE BRASBAKN—F 2 A, Ee2LERPRENEN, XEEHR
Mg, FABSMRAEG R FELL MR EMKEMEA A RANRS. AN M
SRR ch R B M5 HH — B IO TG, SEIERTTE A B0 B A RIS R B 26 4 F

(1) BRELETFHIM

4 dp[i] &L A[1]1’E793E%B’J@if%ﬁum%ﬂﬂ

(2) BEKATREFFS (LIS

£ dp[ilFEARLL A[SG R EKA TR FIPHIKE,

(3) BKAKTFF (LCS)

4 dp[i[jIRAR TR A I 1 SO/ S B M j SALZ AT LCS KE.

(4) JBKEICFH

4 dpli][j1F7R S[1Z SHIUT R T 2R/ 2R FH.

(5) 3% pP

A dp[i][jIRR N i 1758 § MUCFE H KN BIE SR Z M FTE B 42 L BT Re 18 2 & oK.

(6) DAG K%

A dp[i] &M i ST A REERB B KB R KE

M 0188

4 dp[i][VIFR/RHT | R AR RN v INE B eIk E s R MNE .

(8) TEER

A dp[i][VIFRZRHT i S A N E R A v IS B ek B s KM .

FF (1) ~ (4), X 4N KT IFF AR B8 BRI —8kEE, “F/F5”
AIDAARNES:, “FH”7 BAES). fTLAEREL, (1) (2) ®WiRERHEERE “4 dplilFns




P ABERE

PLAGIASE R X X X7, Horh X X X BIh R R BHR, R AL R R T RS
B M (3) (4) BFREABASHRE —4EMm, FfRT “4 dplill&= i S j 541
ZEX X X” FPRER AR, HPX XX AR (GKPEISCT 5§ 3 ReR AR R
B 28R, BB FPRAW AT LRk “4 dpli][j1& 2 S[A]ZE S/ X 8] i B K [H]
YFHEKE”, FHTH). XHE TR 2E.:

LB HERFIRFRR GEh A) FRE, AUERBERSRITR TEAERER, RE
BER AR R EZRBREEBHE.

© 4 dplilRALL A[IGR (BIFK) X X X,

@ 4 dplil[jIFET AlIIE ALIXEIRK X X X,

Ho X X XBH R A BRRR .

BERE (5) ~ (8), AR EAIHREETHES TEMN “Hn” wER. m¥os
DP &3t A s, N R EIA B ZE B KR, DAG KB M i S8 HERHEK
BE, ) B U B dpli][vIFR AR ET i AR N BN v BT B REIRE R K
B XN T —HahAMER B RS R T

A E FRREFTE/LERFR, RENEPHE—EXNTHRE—/RR:

© BEFH i

@ Hl i. |

EE—RNENREREZE, dp BAKES XRATIRER “4 dp BARTHBITN i
(ERAET D, %A § (RET ) - BIX X X7, HAX XX AR BEER. 8T R LUE
m AR EFTRBREEBTE.

BERERARRE, ERAZSHENERT, &0 s SRR T RE R EEE— N R
K& (DAG), EF LS RRE, W RREEB I 7, AR i 1IN 2 8 DAG
FIFR AN T SRR . XA AT A B E R Eh AR, B DU E e A UL I LA B s
RIAER T AT . ke

%

@ FE LR NN,
@ Codeup Contest ID: 100000632




F£128 B8R (6) —FFEEH

12.1 =i hash #M

H4.22 TWHIAAERT S, FHFE hash RIS —NFRF 8 S BUA — M EBH, #6828
A LUR AT REME— AR A AF 8 S. I AfE— %EEJ:, SR P4 R e S B O 5%
AT LLA G IX PN 745 HR AR .

[E1Z 4.2.2 FTRIFAT & hash J7ik, MAFEREFLRFRH, eBFRFEAE_1T#
RIS, A ER ROy ], R T Kb sulilRnF LM i 547, index RN
A~Z¥HA 0~25, H[RRTFFEIAN i 48 hash . EXHL i BEO0~len—1 2/,
535 H[len — 1]51 2 ¥/ 757 5 € hash {E.

H[i] =H[i—1]x 26 + index(str[i])

ERAMER AT, BRFE S GEER XN, EhTREETELLE, Eik
HEFBRERKR, MERNBEHSAERE R, BINEH—RIOBIERERF . BT XX R
HoL, REEEF L “ME—H", R ERE RN — N EE mod WU, Wt 6FH TR
B R K

H[i]= (H[i —1]x26+ index(str[i]))% mod

LI A 7 A A B e Ve L RE R B (X NS48, Hhat’
W RE TR I hash (EAHF, FBONR. AdEE0R, EKEPRI, 7 int B
R, RIS E A —A 10" ZHMRH p (Fl 10000019), FIRIE mod WEH—
A 10° KA FER (FII0 1000000007), TR, IAMRMBEKLSEH/IETE D, WA
AR,

H[i]= (H[i —1]x p+index (str[i]))% mod

RE—ANEE: GHNDMRAENESEREFERSR, KPR KRS

XA A, WA SR8 hash KA, WA RFERE N AR B A FAT 8 hash KK
B N ANBY, RERENHFEERD, RBNT CHAREATLA set 803 map HE
— LI, (HREE L F R hash 18— s 20):

#include <iostream>

#include <string>

#include <vector>

- #include <algorithm>

using namespace std;

const int MOD = 1000000007; / /B0 1e9+7

const int P = 10000019; //B) 1e7+19

vector<int> ans;



- W RRE

[/ FFE & hash
long long hashbunc(string str) |
 long long H = 0;  //f#H long long @it
o fer(int 4 ='0; i < strilength(): ite) {"
H= (H #P + str[i] - 'a') % MOD;
b
return Hp
}
S dnt maing)
. stripg otrs . : , . |
 while(getline(cin, str), str != "$") (  //HBA str BEHREIE
long long id = hashFunc(str); //HFRH str HHIBH
ans.push back(id) ; '
}
sort (ans.begin(), ans.end()); /[ HEF
= int count = 0; ,
for{int 1 = 0: 1 < ans.size(): iea) &
Af(f == 0y || anafid] l= anali - 111

; count++;  //SHAREIREA S g

!
cout =< §ohnt << endl;
 return 0;
BELERBET TR M F N hash {6, HBLRKM Hl---jlo K TR BETE, #Ft
FZHORAE HI X mod HIHBHRIE, T REFIREL TR,
H[i] = H[i —1]x p + index (str[i])
B, HEMNSHIERNAEEE, H--j]5Ebr EE T steli-- jIA p BEGIEHA it
G R, e
H[i--j] =index (str[i])x p'™ +index (str[i+ 1])xp’ " +index (str[ j]) x p°
ARG EARE T HI] KT e Bk HES ) H - j]:
H[j]=H[j—1]xp+index(str[j])
:(H[j—Z]xp+index(str[j—1]))xp+index(str[j])
=H[j—2]xp? +index (str[j—1])x p + index (str[j])

i

=H[i—1]xp'™*' +index str[i])x p'™ +...+index(str[j])x p°
=H[i-1]xp™ +H[i...j]
B T 2par




HE RN 6 —FhEeE

H[i--j]=H[j]-H[i-1]xp""
TRAE T T stefi-- j1H hash B H[i---j1, b0 FJR S BBt T L3 2
HI[i---j] = (H[i] - H[i- 1]xp" ") % mod
BT WA REANT 0, BN TS RAES, TELeX &R, K50 L mod 5
FKBUE, LISREMER.

H[i--j] = ((H[j]-H[i~1]xp"™")% mod + mod)% mod

RIERE N : MAFEMNMEEAET 1000 HEFFH, REMNPBKARTHHK
. BIWFFF 5§ "ILove You" 5 "YouDontLoveMe" ff) 5% K 24 3L 7 H3 & "Love " i A~ 2" You", Et
fth 4. ERE: THOAES

XHIXA R, AT BASE 2350 % PN 7455 B (AN B SR H hash (8 (RIS SR LA,
WG PIHE T & 0 WK hash EPAHSERIACLE, (Fr IRBIEKKE, WHEREN
O(m* +m?®) , A n F m S5 A A PR B K. ARRDUF.

#include <iostream>

#include <cstdio>

#include <string§

#inclu&é Mector>

#include <map>

#include <algérithm>

using namespace std;

typedef long long LL; .

const LL MOD = 1000000007;  //MOD % hash {ERHIMES

const LL P = 10000019;  //P Nit# hash {HE K3 HI%

const LL MAXN = 1010;  //MAXN AFRHREKKE ,

//powP [114F/& P~1%MOD, H1 Fl H2 7} HIFFIK strl Ml str2 ff hash i

LL pOWP[MAXN], Hl{MAXN]‘= {0}, HI[MAXNT = (D}:

//prl TR strl HIFFE <8 hash f, FEKE>, pr2 [ ] B

vector<pa1r<1nt, int>> orl, prz,

//init BREAIIRH powP BT
void init(int len) {
powP[0] = 1;
ferfint 1 = 1: 4 <= len: 44y |

powPi1] = (powP[d = 11 # P) % MOD;

}
//calH HSCHE 8 str B hash &
void calH(LL H[], string &str) {
H[O0] = str[0]; //H[O]®R¥h4bE
for(int 1 = 1; 1 < sbr length(); i++) [
Hiil = (B[1 - 1] *# P + striil) % MOD;




HiZ=Eid

}
} !
//calSingleSubH tHE H{i-+ 3]
int - calBingleSubl (LI HEL, HAnt - dnt " )0
if (i == 0) return H(j);  //H[0- 3]t
return ((H[Jj] - H[i — 1] #* powP[j - i + 1]) % MOD + MOD) % MOD;
}
//calSubH WE A T HK hash B, HR<FH hashfl, FHREKES>FA pr
void calSubH(LL H[], int len, vector<pair<int, int>>&pr) ({
for tiat 4. =0 V< Ulens by
foe(ink b =iy a < leng g 44)=
int hashValue = calSingleSubH(H, i, j):
PE.push back(make pairi(hashValuey g = +00))

}
e
/ /W5 or1 Fl pr2 AR hash (8, EFEAKRE
int getMax () { 5
int ans = 0; S
‘%or(int 1= 0 1< pri/sizel); P4+t)
for(dot & =0 fl< prd. same (i ey
if(prl[i].first == pr2[j].first) {

ans = max(ans, prl[i].second):;

3
return ans;

}

int main() { ;
string strl,rstrZ;
getline (cin, strl);
getline(cin, str2);
init (max(strl.length(), str2. length())); / /W15 powP Bz
calH (H1; strl);  //5FHH strl M str2 i hash
ealH:(H2 st ).

calSubH(H1, strl.length(), prl); /IR EF A HL 4 - JI I H2 [4 -+

calSubH(H2, str2., length(), pr2);:
printf ("ans = %d\n", getMax()); / /B R AT R

return 0;

"3l



F12E B8R (6) —FHRELEE
EHTEAL AL EIARN, BIFEACE . B4, EEE T, MRAFEREHREKR
NETFHEAG, NYEBEABH, FH5EmK codeup 2432 .,
AR IE 115 W BRKE S F &, XREHFRE hash + 00 EBREMRE,
Wi 224 O(nlogn), Ho n HFFFEBRMKE. EHATEBITEE —T#HE, B3% T
T AR AT -
XA E R TR str, AT ASESK H HA A7 hash 2040 H1, R 7R str R85, SRR
SEF e rstr () hash 3041 H2, B 4SO OB (B BT I 6
O BISCH MK R HEsmsehom i, —aFRIER k, REEKRMA T8k,
i+ KR RIS R 19 ko Jorb 0T 7 B3 [ — K, 1 + KA [P S0 B4 T 007 str OIS T 883 [, 1] 5[4, i
+ KRB AR S . TIXSM TR str [ -k, i] T 85 REFFFE rstr f[len— 1 — (i + k),
len—1 —i] FHEEME ([ab[fEFEFRHFHAEN[len—1-b,len—1-a]), FLATE
HIWT HI[i—k---i]%5 H2[len— 1 — (i + k)--- len — 1 — i & EAHEERI AT o
@ [ R B BRI R A, 21 RTERELE T EN TR, =7
TFHMER Kk, RIBERFFRI-k+ 1L, i+kRESCHER k. HhHMFai-k+1,i+k]
FE[E] S HR A TR str OB TRl -k + LS+ L i+ KR ERMER M & XN
Wr str (I[i—k + 1, 1] 755 REFIFE rstr ([len— 1 — (i + k), len—1 - (i + D] FHREEHFE, H
SR EE MM HIf-k+1-1]5 H2[len— 1 — (i +k)---len— 1 — (i + )R EAHEEN AT .
(VYU
#include <iostream>
#include <cstdio>
#include <string> ) B
#include <vector>
#include <algorifhm>
using namespace std;
typedef long long LL;
const LL MOD = 1000000007; //MOD X84 hash {& i HIBEEL
const LL P = 10000019;  //P A4 hash (ERHMEHIS
const LL MAXN = 200010;  //MAXN HFHHBRKKE
//powP (1] #E/ PA1%MOD, H1 Fl H2 4MBIFFHK str M rstr # hash &
LL powP[MAXN], H1[MAXN], H2[MAXN];
//init EREAIERN powP HREL
yias ke Ks i ot i el (A gl
powP[0] = 1;
fori(intyd =l i< MAKNE i Bb)
powP[i] = (powB[i-=t1] =/ P) & MOD;
}
}
//cald REOTHFFEE str ) hash fH
void calH(LL H[], string &str) {
H[0] = str([0]; //B[0] kA3




S BEEAR
for{int i =17 4 < gtrolengthi(): 1) {
H[i] = (H[i = 1] = P + str[i]) % MOD;

}
//calSingleSubH HH& H{i-]]
int calSingleSubH(LLIHEL, 2nt 4, a0t 408
if (i == 0) return H[j]: J/H[0+- 5] AmAL
return ((H[j] - H[i - 1] * powP[j - i + 1]) % MOD + MOD) % MOD;
}
JIRRRIEA 1, FPAFERK len, (L, r] B EICER
/I FREE— MR EM “hashl == hashrR” MFEICFEE (W 4.5.17)
/ /BN TFIRE AL “hashL '= hashrR” B3R, MRiGH 1 BIA]
 //isEven MRFEICH A 0, HRMEISCN A 1
int ‘binarySearch(int 1, 40t o, int den, int Iy ankt dskEven) d
while(l < r) { //%HME1 == r REH (ERHEER (L, )
= intomddi=n (1l 2/ 22
/ /7% T8 hash i H1 [B1L--- HIR], %3 F 8 hash {f H2 [H2L:-- H2R]
Nt Bl = 1 - mid + isEven, HIR =A'i; L ;
int H2L'= len — 1 = (i 4+ mid), H2R = len "1 = (i + isEwven):;
int hashL

l

cal8inglesSubfd (Hl; HiL, HiR):
int hashR

I

calSingleSubH(H2, HZ21.," H2R);
if (hashL != hashR) r = mid; | //hash A, WHIESCEE<=nid
else 1 ='mid + 1; //hash {HAH%, WHHESCERE>mid
) I
retyrn L = 1; W AL SRS
Lt
 int maia @
init();  //¥IEM powp
string str; E
getline(cin, st} }
calH(R1, stryy | AW R str [ hash 4
reverse (str.begin(), étr.end())i [ /B FIRFR R
calH(H2, str): //H8 rstr ¥ hash B4
int ang = 0z .
/ /B3

For(int i = 0; 3.<.8tr length ()3 itt) i

/18 ERNATA i A KBEBOME 1

int maxLen = min(i, (int)str.length() - e ) W 5

int k = binarySearch(0, maxLen, str.length(), i, 0);

ans =/maxilans, dc % 2 45 1)




7(%125 ’ER (6) —%‘—%’f%%&ﬁ

}
4 1E1p'e . _
for({int i .0, i< str. 1engt;h(),. ddEr b ‘
SIS ER BT L ALK RERAMEN 1 GEREK S 1+1)
1nt maxLen =min(i + 3, linEisteiiength () — 1 ' ="d) 4+ 1;
; _int kK = blnarySearch(O maxLen, sSty. length(), dil L)
. ans = max(ans, k% 2y ;
}
printf(f%d\n“, ans);
j ,,retur-n.or‘;i” e !
BETRH, RHSEREE] T R E X HESIE p = 10000019, #EE mod = 1000000007 1%L
&, RFHZEE p M mod BLTT LMEH AWK, & MEHIOREMMAIIN hash . N hash &
P4~ hash BREERMMBERA SRS —DFHFE, T ERZEERE modl =
1000000007 F1 mod2 = 1000000009 1E A 454, U1 p fREF 10000019 AZE, #8/5H pair A&
H1[i]5 H2[RAEK —NFFFER, BAT AR RIEA MR
= Hi[i]= (Hl[i ~1]xp+ indéx(str[i]))% mod1
H2[']—(H2[i—1]><p+index(str[']))%mod2
WEERAE, FEAAOTHH hash MHSURALFRH hash FEFH—A, B
BB BRE M EHATFAT S hashe BRULZSN, BF -ERUFHFITE hash RE, Fl
BKDRHash, ELFHash %, EAI#EEHRFOME, HNBIGEE T AT%S.

2

© FE > BERIR RN .
@ Codeup Contest ID: 100000633
#hitik: http://codeup.cn/contest.php?cid=100000633 .

12.2 KMP &%

AR EEHR PR B ML RS, MR R, RSP TS text F pattern, FHFE
FIWr 4T # pattern BERFRFE text KT H. —BIEFFFH text FRAAH, MILFHH
pattern FR A H . Hlln, 45 ELAH text="caniwaitforyourheart", AB-AMRK H pattern="wait"
RER T8, mERE pattern="sorry" | AR EH T .

BN ARFE R, REBE SR B RIALE i, 5 M ZAL TR B AL S B AT
VSfic, anRUCERCRE P& ERARR], WPCECRTh; AN, HEHIFEAAR, stibcA S




= 7 KRARE

MIRIR AL BN i+1, MR B ICAL. XFEaE R ] 8 245 4 O(mm), Hen Al
m A HRXAHSHEABHKE. BR, %40 f mEER 10° BHHNRELTEASZ.

FHME KMP 8, HEEZER Om +m). ‘B H Knuth, Morris. Pratt X 3 f7F}%
FILFERRM, XHREELZFHIHK.

12.2.1 next 34l

FEIEREAN KMP 2 87, ERFEI—AEERNHA. BRE—ANF/HEs (FM0
i), MAELL i SAEAL R FEMZ s[0---i]. X% TFHRKH, KEN k1 MTEH
JEZAY AR s[0---k]5 s[ik---i]o BRZERE XL — int B4 next GHEAABEARLT), Hrf
next[i]REFH s[0--- (| BIRTE s[0--- KIFTER slik-- i|FBRKHK k GEERTRBEET
DS ESR, HARRERs[0---i|Fx5); WRERABHEWIESHR FBAMS nextli] = -1. &
R, next[i]REITRBKHAENER TSRS ALK THR.

PAXT AT HE s = "ababaab"{E A 2561, next A M E TR F iR, BEALLE SR 12-1
BHATHEME . EPNEA next[i[THEESA THAFEEAR, Kb HEERHATEREHN T T
g s[0--- iR KMEMER, T MEKRT S s[0---i|BEMT, iLE—TREER, B_17
REE, REHFHSENEKITERERK. BUUEEE LEFNERE, BEFE FEPKH
iFE, MEHEMTRSEHA—FEIER.

io iol i0l12 i0123
a ab aba [ abab
i0 il 1012 i0123
a ab ab ) ab
a ab ba ablab
j=10 j—101 j-1012 j-10123
next[0]=—1 next[1]=1 next[2]=0 next[3]=1
® ® ® @ R
i01234 i012345 i0123456
ababa ababaa ababaab
i01234 i012345 i0123456
ablaba ababa ababalab
abalba babaa ablabaab
j-101234 j-1012345 j-10123456
next[4]=2 next[5]=0 next[6]=1
® ® @

12-1 next JAFEE (FFHEARRFFLS L)

@© i=0: FHs[0---i]A"a", HTFERABAHFNREHR FEEIIANGERTFH s[0---i]&
£, TFED, Eit4 next[0]=-1.

@ i=1: FHs[0--i]A"ab", HTEABMENFEH, FiH4 next[1]=-1.

® i=2: TH s[0-i]N"aba", BEMERTEHMFHIHRAH kFT 0, Shi/E4 slik---i]
HAta", B s[0--- k]t A a"; I k=1H/, E&K[ik-- i]k"ba", I s[0---k]H"ab", EA]
AHEE, FEiE next[2]=0.
T @ i=3: FHs[0---i]4"abab", REFRIEEARFMBEAM K FT 1, HAEH slik--i]
A"ab", IR s[0--- kB A ab"; MMk = 2 BG4 s[ik-- i 4 "bab", HI%E s[0--- k)4 "aba",
A, Enext[3]=1.



B12E #ER 6O —FFREE < —

® i=4: T s[0---i] 4 "ababa", REfFETEHAHFHR AN k FT 2, HEEH s[lik--1]

JAy"aba", B4R s[0--- k]t A "aba"; 124 k=3 I 54K s[i-k--- 1] "baba", Hii%4& s[0--- k] A "abab",
A, FIt next[4] =2,

® i=5: T H s[0--- i "ababaa", REAEHT/ERAHFME KR k 55T 0, M54 s[ik---i]
A"a", AU s[0---kJtHA"a"; T4k = 1 B4 s[ik--- i]4"aa", AI% s[0--- k] A"ab", EA]
AFIEE, EH next[5]=0.

@ i=6: T H s[0---i]4"ababaab", FE{f §i] J5 ZAHE M BRI k 5T 1, B4 sfik--- ]
A"ab", RI4E s[0---k]tH A"ab"; T4 k = 2 BG4 s[lik---i] 4 "aab", B4 s[0---k]h"aba",
AT, B next[6] =1.

FBIRA—IE, next[i]EFH s[0--- i| B KHEFNEH N ITERE— M TR,

HMERTXE, ZECLTeMEMt AR ext AT . EETUFEZRECTFIHE T
F-FF # "abababc" [ next (41, "LAEZI[-1,-1,0,1,2,3,-1].

WA, BAKME next FAWR? URBENWBEERTATH, BAEEM. THH “@EfE”
A KRR AR next 4, BMREEZLKM T next[0] ~ next[i-1], IMAEZERHEMIKHAEH
next[i].

YEREEH), BELH T next[0]=-1. next[1]=-1. next[2]=0. next[3]=1, IAERKK
fi# next[4]. W ¥2-2 fizn, MELEE next[3] =11, BKMHEES N ab", ZEEHH
next[4]F, f5TF s[4] = s[next[3] + 1], Bt A] LUE B KA SR 52 "ab"$ & A "aba", (K1t next[4]
=next[3] + 1 =2, #H% jI& next[4]

Bt (A E R AR next[5]. Wil 12-3 fias, ME41F3 next[4] =2 I, BKAMHERE
2 knaba", ZJETEVHE next[S], BT s[5] !=s[next[4] + 1], HHAREY BEKMEREL,
ENABE B 858 T next[4] + 1 T EBEE next[S5]. XAMRHENZEATME? BERMSE R K
INEIRBIIR 4K, AGRE— S WA ERE A, 15 s[5] = s[j + 1NREW KL, FF
HE TR EIRE~ (82 s[0-+-j]) & s[0:--2] ="aba"J5Z (ifi s[0---j]2 s[0--- 2] RID & B
R . FIRCA T bR BIHERTRERR TR, RBEIPXA j MRATREKR .

l f | | f |
iol123 i01234 i01234 i01234 i012345 1012345
ab a bla b[a, ab albab) ablab ala; abfabala
ablab ablalba ababa ababa abalblaa ~[ar-
i-10123 i-101234] j-101234 j-101234 j-1012345 Joresene
' ! ' f
i=3 i=4 i=4 i=4 i=5 i=5
j=next[3]=1 s[i]==s[j+1] j=next[4]=next[3]+1=2 j=next[4]=2 s[i]!=s[j+1] jenext[5]=j+1
122 next[4]K fift it 72 B 12-3  next[S]HE{H next[4])KF KON &

MBI THA? L EAZKRE P RRKIRE “~” o (B s[0---j]) BEA s[0---2] = "aba"
IRTZE, W2 s[0--- 2] = "aba" (/G 4k, [FIR XA EHKBER K. £/, s[0--- jI#R s[0--- 2]
BB KHEREH. RN, RTES j=next[2], REFHHIM s[S] = s[j + 11RBAL:
WAL, $EA8 s[0-- j+1]4 s[0--- SIAI B KA FR/EE, 2 next[5]=j+ 1 BIAT; WSRAHGEL,
RAKTL j = next[j], EHj BIZ|T-1, 8@ s[S]=>s[j + 118 L. W 124 fi, jMA2
[BliE %) next[2] = 0, &I s[5] =s[j + 1]ARL, BRAkLEil j A 0 FEIEZ] next[0] = -1; HT j
C&REE T-1, FEAFHLERR. XNEEAI s[i] = s[j + 1J83L, % s[0--j+1]2
S[0--- S\ EBKAMERFE, TRHKS next[5]=j+1=-1+1=0, 4 jIE next[5]. AL




HnpE 12-5 fros.

l l |
i012345 i012345 i0123 4§
a bfa b afa) ababaa, ablabalal
abalblaa ablabaa lalbabaa
j=1012345 j—1012345 j-1012345
1 f I
i=5 i=5 i=5
=2 jenext[j]l=next[2]=0  j=next[j]=next[0]=—1
s[i]!=s[j+1] s[i]!=s[j+1] s[i]==s[j+1]

B 12-4 next[SR R
FH next[4]F1 next[S]HIFI 17T LA, MK H next[i]Ff, &

Eﬂ:j =] next(i], L5 {68 4k 4 K it next[i + 1]‘ZJEH o FHILAT DAHE 012345

d, BT next[0] = -1 —@ROL GR—AERM4), FAILETE L abababma

TFRIBA4 j f81a-1, FFESEEEAL EREAT S T next[1] ~ next[len — 1] j-1012345

S, HP len HFFFE s FHKEE i=!
NS S next B KK RE, FHen A, EHETLE S _j=next[5]=0

b THT ()45 BEAR Bl 12-5 next[SRMFLE R

@ ¥4k next FH, 4 j=next[0]=-1.
@ ikifE 1 ~len— 1 JEHEET, XEA 1, PITE@, LK next[i].
@ AWr4 j=next[j], B2 jFEEIEAN-1, 8% s[i]==s[j + 1]
@ G2 s[i] =s[j+1], M next[i]=j+1; 7N next[i] =j.
- //getNext RFFKEN len E‘J?ﬁ*s&?nextﬁiﬂ ‘
. iwend getNext(char sl ant len) { !
' 1nt 3 _,-1, ‘ ’ _ .
next[O] =i //*B&é:ﬂ’.j nez;tiO] Ly | wf
' for (int ie 10 4 < len it+) 9 //Skﬁnext[l] ~ next[len - 1]
whlle(;p l= =1 &&S[l] = s[] + 40y
j = next[]], //ﬁﬁ‘ﬁ’j next[j]
} //Eiﬂ;lx&ﬁj-l, Bt s[i) == s[3+11 ‘
1€ (s[i] == s[4 + 11) | //tﬂ%s adias way el
sl ek bl = 41, %«&ﬂﬁﬂﬂ/\&ﬁ e
next[il = j:  //%next(i] =3

i ]‘

12.2.2 KMP Hik

FEMATHOZERE |, FHEIEXZEA KMP EVEKPHAE. i8Sk, A T _LHKEA, KMP
HEM R B . AL E— DA text FI—MESUEE pattern, SR )5 A WiE 5
pattern f& 75 /& A H text K] 1 H

LA text = "abababaabc". pattern = "ababaab" Al 1 12-6 iz, 4 i 71 text )24 ATAK




WizE AN ©) —FAREH

Eeefr, 4 j 51 pattern H 24T LR N &5

RL, IXHE R E text[i] == pattern[j + 1183r, 515 B3 | |
s+ MRS, st 1t | sl | e
gEibE, HEF AR m — 1 KL pattern /& text _ [abablaab ~ jababgak
MFE (m WA paterm MKED. fEx e | | i
T, i f8M text[4]. j $&[a pattern[3], FKH g i

=3 =4
pattern[0 -+ 3] A2 HILEKII T, M &AM J J
text[i] = pattern[j + 1]&3L, IX i B pattern[4]5&Lh
VChd, FR&2i. jhnl.

B ASEICRS, W 12-7 Fizc. BEE i $810 text[S]. j $& (A pattern[4], B pattern[0--- 4]
 OAAEICE RS . TRREHN text[i] = pattern[j + 1R ERL: WRE, BLARE
pattern[0--- S]#E R THVLAC, ATBA4 iv j 0 1 DASKEEDLEC T —4Z, HE+aAERNRE, it
text[5] != pattern[4 + 1], VCHACKRM. BIFIRIEAMRN, MR FEZ AT pattern[0--- 4147 2
VCRCAR . ik j [FIE -1 FFESEHICAE ? YR8, RERNMBEA S AM!

12-6 KMPHZELERAER (—)

i0123456789 i0123456789 i0123456789
o ababalblaabe ababalblaabec ababablaabc
ababalaib abalbiaab abablaab
j-10123456 j—10123456 j-10123456
i=5 i=5 i=5
j=4 j=next[4]=2 j=3

B 12-7 KMP HZELERER (—)

ML ELMVE? A TAELL j BEFLRE-1, NI KFELRE]—ANE S50 j 8ok ',
§i73 text[i] = pattern[j' + 1]AE#E RS, FF H pattern[0--- JI1R 5 text HIAHNAT B AL FUTACR
Z, BJ pattern[0--- /& pattern[0--- ]/ . XTRA 54 AN ZF1K next 2 L2 26
B, & EA2 pattern[0--- j'15k /& pattern[0--- I B KA FFR . Wi, RHEEARS
j=next[j], HF|jEEEF|-1 52 text[i] == pattern[j + 1]FKL, SR/GAREEITHRCEN T . WX EE
Bt next BAKE RS j+ 1 fLKRER, jAZEIRBIFAE. XTE 12-6 F 7R3, =4
text[S]5 pattern[SIVCAC BT, 4 j=next[4] =2, R/GHEH K IR text[i] — pattern[j + 1]HETH
FOL, DRItk e 4k EEILAC, HE j=— 6 tLITACEZh, MUAERKE pattern 2 text I F &

HH AT LLR 45 H KMP 80 1 — i R B

@ itk j=—1, FI~ pattern 2477 A VLEC 55 47

@ it i BPHSCARH text, XM 1, HATO@KA B ILAT text[i]H pattern[j + 1].

® AWi% j=next[j]l, HEljFEHEA-1, 22 text[i] = pattern[j + 1] L,

@ A text[i] = pattern[j + 1], W4 j++. WR j XF| m— 1, ¥ pattern 2 text fF &,
iR [A] true.

KMP LA T

//KMP B, FiWipattern BER text T8

bool KMP(char text[], char pattern[]) ({

int n = strlen(text), m = strlen(pattern); /I FRHREKE




= W%

getNext (pattern, m); / /% pattern i next 4
int 3 = -1;  //¥0EA 3 h-1, FORURTERAER - AILA
for(int i = 0; i < n; i++) {  //BABIK text[i]
while(j != -1 && text[i] != pattern([j + 1]) { A
j = next[il;  //AWiELE, HF 5 EF|-1 R text[i]==pattern[j+1]
} - :
if(text[i] == patternl] + 1]} { ,
G4+ //text [i] 5 pattern[]j+1]LE&Lh, 4 35m1
} ,
PE(Y == m - 1) //pattern SE4 LR, EH pattern & text W FH

return true;

} ,

return false;  //#UT5E text EWICHRS, WM pattern PR text KIFH
i _ . -

L K IIX B ACTE IR A# next BAMAE R AMARL. L ERMBER LK, K
% next BUH KR LR BEA S pattern BT B RILEALTE.

B XA text FHEFE pattern HBLAIREL. Bl LA H text =
"abababab"31, i H pattern = "abab"HBL T =K, MitkzUH pattern = "ababa" B T FK.

B XA AT I 5 5 2§ — m— | IR pattern H9—RMINSEAIGRE, BE AT
DL A0 % S IRV A BN 1, (R REAE T, X2 G NAZMAE R pattern (1B B T
LHEAT T —IRUGHAE. & 12-8 i —RICI AR %, T pattern 7ECAH text
MR RERES N, At A #A R

BB 1 Ak HORE, TR AL § R SRR - S [ .
R 2 [F138 2 Wk B AT DA VR R EL A AR IE ? AT A T T TS s B alliah
Ly, MUEFNEOSEIE noxtlf] T, BN | F2228 Lrotas
next[j{LEEH MR H pattern HERKAHFINEE, f

MIXAREBFFHATT AL § Bk, BIiEEZ& ISR = . N
§Z§§%§§z$§?$ﬁﬁ’lﬁT PREELN B 128 KMP [LRA BRE A

Girt i pattern HILKEU KMP SRS F B
~ //xMp HE, Giit pattern fE text FHIEIRE
int KMP(char text[], char pattern(]) ( : 0 :
int n = strlen(text), m = strlen (pat’tern), //$ﬁ$%§ i "
getNext (pattern, m); //ﬁ‘ﬁpatternﬂ‘]next Evgil o
int ans = 0, = o1} //ans R IEERRE AL 5 A-1
forling 4 =05 1 € Hy 184 //ﬁ@ﬁﬁtext[ll
white (] 1= -1 && textli] [= pattern{j + 111
§ = next(31;  //FWiEHE, ﬁﬂj@ilﬁﬁumulhﬂmmﬂmtwn




% .12? ;&Eﬁ (6) ——$H$-§ﬂ

if (text[i] == pattern[j + 1]) {
j++;  //text[i]5 pattern[j+1)ICEERETS, 4 M1
) :
Gf(3 ==m - 1) {  //pattern SEAILE, M pattern £ text HMTH
Cans++;  //HRSHISECREM 1
'3 = next[j); / /it 3 ELR 3] next [§14k4EILAC
} =
return ans;  //RERIICEERE Sa e T

P i

AlREE A, BEAR for B+ @A i #F — while 7835, XF¥ j [FLE KRBT BEAS AT
fitit, Attt KMP BEREIRE R O+ m)lk?

B, A for TEHT i BAWIN 11, FrOZEEEA SRS | MARNRER Om)&al, X
MAZEESER . B TRERE j N, BIEES ) R+ m, FE8SKRmM1,
XFERANERES j m2 A1 o ik T Ahi s/ j #EARENE, BT jEDAEA
F-1, EHEBNEEY j &2 R0 n ik (BN e T-1 7)), thEt Ul while 755
SN TR ETEE RSPIT n Ik, Filk j £ SR 2R ERE Om)Znlit) (AT LA
HEWEBIREK for TERRHHLR O(1)). BT i A j FEREANEFEF L IREFE L O(n), FH: for
TEIAEL 7 AR B (R 24 FE B2 O(n). FIERBIVHA next HAFTE Om)MIN AR 2E (HIFE
FERI AT A ET LARED, FEik KMP Bk S FE Om + m)I R B 24 .

R, EE LA LA next B RIK BT FEF

KMP EHEMRAT, —Boki, LHMKECDS%H |
WHAT. B2, ERBEAENAZRTE? LRNE. 101234567
KT FEIKF S A4 o "ababab" 2 JURE S A 2 s [abavdsr
"ababacab", H H i B VL RC - 4 B FE G B 12-9 Fim . j:(z) ah Ei:gab
EREANBIFH, —Ffi=5. j=4, B text[i] ='c' ~— ababab
pattern[j + 1]="b', ‘EAIARICH: 4 j B next4] = o Rl
2, K pattern[j + 112D, BRAILA; T2 jFLER =5

j=4—j=next[4]=2—j=next[2]=0—j=next[0]=—1

F| next[2] =0, LLES XA pattern[j + 112D, ZELEEHH
SEERAICHL; R j FIEE] next[0]=—1, JifgeFy 129 HRUHLAREN
I—A pattern[j + 1] T, AILARI text[i]|lbER T - BAR, ZEFH—IK text[i| 50 KAEKRAZ
Ja, BETFR—IERMDRURKER, BENS extilHEBRZTLTE X, ZEaEEIEEEkT
XLy, gEERRE —EME.

ZE—TREHAERE. NICRKMAEE, next[jlRnm 4B EBM )+ 1 ALKRECR, j VY
(B3R 3 9467 B, A7 B LRI, j BT Jo R X BEIE f) [ j 1 7E pattern[j + 1] = pattern[next[j]
+1] k. Bt B 12-9 MK, % j=4 I, F pattern[j + 1]="b", & REH j #EERZ
next[j]=2, 2R pattern[next[j] + 1] = pattern[3] ="b', [t pattern[j + 1] = pattern[next[j] + 1]
BRAL, XK (AR 2 BA B .

XN % EAMIE? —ANATLARBI A IME AL § REERIIR, A next[next[j]], AFE
pattern[next[j] + 1] == pattern[next[next[j]] + 11/& & Al L, WIRRIL, WU HIE T ZE4kELER,




:':.:.;‘,‘.”“.;,, | B jf £id 7

BRSO B j FIRE-1 A1k, (BFA—ERESRI, XHMEE LIE_AME T
WEEXMIEEE, FFRA L AR B, RETLER], WRBEN next[[FFBHIANE, ik
EA BN R X ELRHE sy, —SRERBME S MALE, BILik pattern[j + 1] != pattern[next[j] +
e HBERL, XY+ 1 RN A RTE —KER T .

AR R B E A K AR next AL T R IERE_ R MBS BITT 2 2] . BIHZKAE next B4 1)
ARG AT DAGNIE, 7B EHIiEA) “next[i] =" Z B, j BEIEM AR XM next[i]MALE, FE
FEIX BT WA pattern[i + 1] != pattern[j + 1153L (B pattern[i + 1] != pattern[next[i] + 1],
TEREIXE R i BXHER R pattern SRV, A2ZE 12-9 F1 D, WEAATERIR, #&IRLH
‘B4 next[i] =j BIFT; 405 pattern[i + 1] = pattern[j + 1]8OLE, WU T E B, M4
next[i]4£7& next[j]. HIAnxTE 12-9 AL A pattern = "ababab" K, %1 next[0] = -1, HA
FEKMR next[2]if, B LEAK next[0]H45 RABE] next[2] = —1; TFERM next[4]if Lk &
next[2] 1145 R 15 F| next[4] =-1.

RALSE B next B RN nextval 41, BERT next ZUAMBKMFR BRI E X,
HIik AR AL EIER) T &4, Bk mextval[i] B8 XN ERAR J LK 5 pattern ) i+ 1 fL
Z\%E%Eﬂﬁ, i B 24 AR B ) R AR Xﬁ nextval ﬁ%ﬂ.ﬁ']ﬁ@ﬁﬂ?

L "'getNextval ﬁﬂ&ﬁﬁ len %$W$ s fﬂl naxtval %{ﬁ e e
id‘getuextval{char s{], int len) { . '
lnt 3 g’ii’ml".,,“, .

, nextvalf()} ==’-1 //@Jﬁﬁ'ﬁﬁj = nextvalm] .‘“”-“lj
| for (ne § = 18034 len, i++) el //ijtﬁnaxtvauu ~ nextval[len e
whzla(i" -1 && ainy cz{s[j B ek .
:3' = nextvalljl: //RE%3 = nextval[j]
//Eﬂj[@lﬂﬂ*ln Eﬁo%s[l] -‘s[3+1} o
'-V1ffsl11 = eifein ¢ //im%s 1] == s[j +1]
e //é}jiﬁ‘mﬁnextmmmﬁ ’

e -f‘;"//lagemext I EFEAR ‘
R o e L ST AN *==:'~1T%EHJE
 mextvallil = 3; //gat&:ext mﬁzwﬁfm

“’} else { L

: nextvalilj - nextval[g],

Mﬁ@qﬂ‘b‘kf)m R%Xﬂ?ﬁ'ﬁ getNext EE’I%&EP EI‘J next[l] j IZ/I\%’_J:@E{TT?LE EMEXT
nextval[i]BE KT AR b G B U j BB 4K H nextval[j]o B4R, 7ZEXT nextvallil{E )
TR j AR AR A P IX BARBE SK AR "ababab" AT LATE 2 XT B (¥ nextval 4 A[-1, -1, -1, -1,
-1,3], BEUGEE A O FTHATHIEFRE, XATLAXS nextval 240 A EINE W )2 f# .

TRESE ANBER, HH AL s[i+ 1] 1=s[j + IR ARTRIATEMA i <len AW, H5L b
M nextval fI2 X EskE, R i SR RERE pattern FIBE L, B4 i+ 1 ARBCH DL




BiE mEE© —sEReE

MICEE A BRI RBEAE R XK (HT s[len]="0", Hj—@EMTi, Ft—ELSKki), t
HAV, nextvalllen — 1] 5 HLATHAE, BFE KMP HEM LR ERPASEHE GEF
Al LA KMP B AR Rk 85D

fE nextval BAKIE T, KMP SEMAREAT ZEMESEITTEH (B T8 next $4l
H) 4 FRAE R nextval) . HEEHE 7] BES WG nextval U4 &8 K AFH & pattern 7E LA H
text o H BRI IR S ) R A%, B3 | nextval 4 R EBLE T EE X MILE, HFALIH
WA . HAMERERRRZ, B nextval HAIME X, getNextval HiLF KMP HiLH 1
while #RRT LU if, BARRELZ RASPIT—IK CARABHHTLHTIEP).

12.2.3 WA RURE A iDL B Tf KMP §1i%

B JE WA FRARFS B ML A B R EAR — T KMP BT IR, XA LT KMP Bk
A HEEM AR

HEMRE—THARERREEZN, JARZXEAITEMNAEE R E SCRERE, B
XA KMP SERARE Y. FE L, TR ERREESINEFE—-NERE, H
TRRAAFRFPRE CRUTHERRFHRE), UFRRREZRERE. H5b, HRRE
BIHlHaH —MRBREMLIEPRE, WRNBEREHE, BLEBER TLIERE, &
2 BENHLRIE F 47 1E.

Xf KMP B2k Ut, Sbr LAY TR pattern MWIE— MNERRESRE BN, RE
XA text BIFFFNKBIR—MNNEAZXAAZIHL, W3R BBHLAT AT GRS TT tHiE 2]
AR, AU pattern A text KT Hio

Bl an & 12-10 g R AR # "ababab" R 7R 1 H BARE B ahHLEI i fb EivE (B 2 7 —24075),
HpEARERRE 0, Z1IPRERRE 6. T2, WRATRE 0 WA BFVUENT FFFa,
RERSEBIRE 1 MRS 1 HURA BIVENT ERHFY, BARERESEBIRE
2; XFEUNRICA S A "ababab" XN T, REMESAHMRE 0 HBERE 6, BN
REIET . ERUWRHRRME T EINER, Bl SERE 4 FENASHNAZ TR
MEKATER, EMaSEE —KERMLEBIRE 2, MEVIEHIRE 0 iU XN B3
PIREANR T, ERMESWE —ANECHBR ACKLSE, SHEAzMS—ELT
BIERE. HOomEEREN, BPRAERITLILERE next FARRKALE (Hd-1
0 TG —& I ARERE)-

i-1012345
ababab
next[i]—1-10123

B 12-10 #E= & "ababab" {I R 1A RS AR E K

BLAEAZ (8 28 1 IXA B 3L, 1K B & R v H 304 B "abababab" i 47 & /b A 8 H
"ababab". HIGRFEN AFIHLTRE 0, BN AR 1 e, KHEN BIHE RS
FBERE 1, BEXABE 2400, FILREHEBEIRE 2; EIE 6 oAb, EHARE




BIRF 6, RiizH "ababab" BRI T — K. AR EE D LHEB BPRE 4 DAgks:
VS CRTELAIRES 6 FEIRAANE PRI B BN 4. R SCARBKIEE 7 68", REH
BEMRE 5; BIFXAHE 8 ALY, ERPREHBIIRE 6, Rzl "ababab" 55 H 1
THR. HTXABHTFHFELEMAN B3P, B4R, B2 "ababab" £ 34
BRI TP, BOEEERY T, MXIER KMP 5ikH TAERE.

BERH, MR ABIHLHET AMTE, slar AT S (IR, SERsiAT LA
JR R Y T A DU ), B — A SCAH TU G 2 MG R X DTG 1o f . T FE R R 2 4 7 4
HA T el B R SRR i AC HBAL, F132 | KMP B U2 AC BEIHLINAFIRIE T - BR T RlE,
AC HIIHIAELAE M, A XGBRIIEEE AT L BAT# 2,

2>

© BLEBEMX NN

@ Codeup Contest ID: 100000634

Hidik: http://codeup.cn/contest.php?cid=100000634 .
'i;"’""




F138 TR

13.1 HHREE

KE—ARE: A ANEREEUTS A, TRERMO N (N<10°,A[i]<10°), #H
A RERE R I BB TR I OL T, SEREHFFILRSE K X, HIEFFITENNEIKHEF
EMNEBIARE KADTE. BnsHFEs{2,7,5,1, 6} %85, WIFEFISE 3 KA S ZERAT
4, XFETFHIE 3 KR 4; REMBRTE 1, TRFIIE 1| Kk 2.

— ki, WMREEARERESTICEMRERERE (FlniEA . BEEMER), SiRXF
BHAELEN: WRESHNSEPTEARERE, wFABELEEA. B4R, LT
TCEE K KA S RALEN, WREBERNM, FERMIRMERICENRESR Om)[K
RERBEFHINTLE, FCRWHALTF. Tk, FATES K KARSMe T, KK
NP ARRFH IR SHEMRFIER P, B2 B,

MNFEHEE R “oP, MEAEAERFTRERSIETER. i, 77LHEHE 9 MTEM
HFFA{1,2,4,9, 12,34, 56, 78, 87} 434 3 B (1,2, 4}, {9, 12,34}, {56,78,87}. —MHi}.,
ATEFEBEMBER, X¥—NM NIMTROEFFIIRR, REE—H4, HaSR$T.

FOABERR 2 | VN | kb T, FERFEID, TRIS|VN]| Gthnhi
EERE). KRR FEFIRIN A [ VN |8 Heh Sk n R SO | VN | i
9 NTLEMFIIRGE, BA4 N [V0]=35, Hepmsep MmEM A 3. 3. 3;

TR 1 ATERBFIRG, BN44 0 VI =4 St SR TR A B 500 3. 3,
3. 2

WTEIARE], 5y 0 s eh TR AR TE 3 W 75 2 O AR BB TL %, A AT
FI S SR I M TINE? % HEEUF AU (0 TE R AR AT 10° (RSBl DAY B
—7 hash (41 table[100001], F H table[x]| R EH x FILAIFEN: 85, BB

A, MIZHE % 0~104% [\/105 +1]=317 B, b TENEHh [\/105 +1J=316 . &

# FIEAT S R
0,1,2,---,314, 315 A% 0 #;
316, 317,---, 630, 631 A% 1 .

99856, 99857, -+, 100000 A4 316 H.

XFE A ARWE? 7T LLE L— A block[317], H4 block[i|RARE i P FF
ERCEM. TREBWEFRE— /LK x, Sl lEirEH x FifEfiSh x / 316, RE
ik block[x /316140 1, RAWZRFITCENKE T 1; [FK4 table[x]0 1, KL x K 4HT7



= mxmR

ENEET 1.

FIINARE 1Y 334 XA ITE, wirT LB 334 /316 =1 HHITE 334 FiEMRRS AN 1, R
Ja4 block[1]++, T~ 1 SHIEINT —AJCE, FH2 table[334]++, FRRILE 334 MFFENK
£7 1.

M, WRAAEME—AGE x, HFEELL block[x / 316]F1 table[x] &Rk 1 BI 7. TR,
FH SRR T RPN EERERE 00).

HERKE W ERFSPE K KPTERT 4.

B, MWABIRMZERS, FIH block UEH Z2MTFEIRT i — | RePFERTEENEL 2
JEHMTIN | SHRETEMNUGE TR SN TIAS K. WERAE, WBLHS K KB
ARSI AN, i R AN BIRGE Tz AN TR (i SRE—ATER
*316), FH table AL BT RENFAAENE, HIERIHEUARI K, WSHKR T F5
K KK, BAEKBEEEMOWN) KN A ZERIE K KNTREB R, R
B OWN) fint RIS EEER A RBXATE, FHEAEREAKRREEZRER OWN).

EBABIT, SFAEGEN 0~8, HAFMATCA K 3, Hp 0 SHhiAT0~2, 1 St
W3~5 25HMNTT6~8. MRIMECEFERITTENO, 1,3,4,4,5,8, HALLH block £
#5 table FLAFTHEHLUN T :

block[0]=2, K 0 SHEET 2 ILE;

block[1]1=4, R | SREET 4 M nE:

block[2] =1, M2 SREAFT 1 1 LHK; o

table{0] = table[1] = table[3] = table[5] = table[8] = 1, %% b‘ﬂ 15 14

table[4] =2, RMATLE 4 7742 1

B FORE W MHIFF1{0,1,3,4,4,5, 8} 15 5 K%L, BIK=5. 4 sum #BRUACELR
RSN, FIGER 0. AR UGE I RSB

@ #FHE 0 S, sum+block[0]=0+2=2<5, EHE K KIBAED Sk, 4 sum
=%

@ WHE 1 SEI, sum+block[1]=2+4=6>5, FEMHE K KHIHAE 1 SHA.

UEE sum =2, B FXREN 1 SHREGNITE, B3~5:

@ WHETE 3 K, 7HHE sum=sum + table[3] =3 <4, FHEt3 ~EF K K.

@ \HEITE 4 5, 15 sum =sum + table[4] =5>4, [FEt 4 2%F K K.

R 5 KIECh 4.

[PAT A1057] Stack (30)

R E #iR

Stack is one of the most fundamental data structures, which is based on the principle of Last In
First Out (LIFO). The basic operations include Push (inserting an element onto the top position) and
Pop (deleting the top element). Now you are supposed to implement a stack with an extra operation:
PeekMedian—return the median value of all the elements in the stack. With N elemenfs, the median
value is defined to be the (N/2)-th smallest element if N is even, or ((N+1)/2)-th if N is odd.
BN

Each input file contains one test case. For each case, the first line contains a positive integer N




T~

BRE TEYR B

L A
N e S




Y —AMEEIIEE (Push). Hikk (Pop) id#2, FBERTIEIL PeekMedian 42 ki itk
e AR/ %L (Pop A HHARINEO . 244k P %A LR, Pop fir4Hl PeekMedian fir4
ERN 1Z 5 Invalid.

BB

ABFFEEMORE, FESFFRAEAMB T RBERRN, EELNRFERRA T
EE KK (K RPABOME). BRMNSERDNSIO, FHBHEFHERLSBII.
T BT “HP TR HSEM hash (A BERRRR IR B P A TG R BAT A K, BEALRI s B
() BARSRAR JuX AN B, R TR EAE Push fr @ IHVARINTGER . 7E Pop v I MIBR TR AT

B, WF NKE#, BERENONVN), XfF N=10"RUEEHAREN 107, L8R,
EANEEBBIRERE, ERFEAT A PEEIITRD MR FEE S, — AR 107,
AT RABCOME A
EEA |

VB AR 2T Pop 5 PeekMedian #{E#( N 2% H Invalid.




o

.
' RETR

13

£

e




return 0;

%
@ HEs SR IR RN
@ Codeup Contest ID: 100000635
Hihik: http://codeup.cn/contest.php?cid=100000635 .
3

13.2 HPREER (BIT

13.2.1 lowbit i&%f

ARBTESN, —HHAREZAFYHINAE, XEAEEFIEFREHE—, Bt lowbit &
&, Bl lowbit(x) =x & (—x).

AREN T RAAEER? R Ex N B AERETHA. N GHENABR
H) HATLAGEIE, BEAEENF BRI ZAMS M, BN MERR RS x A
R OB B2 A 4 T8 x bR — I EBUR, RERL 1. MXEN THE
1 x BZHHEIRAAN 1 ZA0S—A#BUR. WA 13-1 Fis, X x = (0000001101001100),
Ko, BAUK 1 B 2 54, HRIECLELANFAENLLEBRKR, TREx =
(1111110010110100), . it 7T AR 25 5 HE1S lowbit(x) = x & (—x)BEE x B —#HI 84148
1 MEFOFRE 0, ke —%ER 2 MK, B 1. 2. 4, 8 &. Fx EHEMHE T
(0000001101001100), K. x & (—x) = (0000000000000100), = 4; Ti%f x =6 = (110), K i, x &
(x)=(010),=2. E4R, lowbit(x)tL 7] LAZRAR N BERERR x HUEK 2 IREIK.

!
x  0000001101001100 X 1110

-x |||1||00|0|10§|00 -X Oil()
x&(-x) 0000000000000{100 x&(=x) 0]10
1 1

B 13-1 x & ()rEE

13.2.2  BPRECA J B

FekB\ AR AH—ANBEETFH A, TEMCIN (N<10®), BEFRBEHK K (K
<10%), GIREWHLH—NEEH x (x<N), K37 x N> M. Hlxt 5 Mg 2. 4.




ELLE 1 e

1. 5. 3R, R 3 MERCH, MFERE 7; WREW S MEEH, RFEE
it 15,

SHEA R, —EEEBEERFF—A sum 4, HA sum[i]FRRa7 i MEH A (BAT
PR 1 FFERD, X sum BB AT LAZERIN N DBt AL B R . B8 M IR EWIRT x A
R FES, Frth sum[x]BI AT . BARGRERAKEZER O(), FHEHMNERIHERE 0K).

MAEAL— TR FE, BRERETHKIER TR x NESHN E— N85 v,
FORTEE W RESEI A AT x DN CGEFBRERMZEEHRERIREE T K %O, filhn
FIEEXT R 2, 4. 1. 5. 3 3K, —IFIRECWRT 3 MR, i 7 BEHE 2 N
¥ 3, BEFEFISR 2. 7 1\ 5. 35 ZJE XTIk &, ESREMET 4 DMERZ T,
IR 245 H 15 TIASZ 126

XX A, IR R Z AT RIS, BARBRIREWH N E R E IR E O(1), HIEHAT
BHTI I TR B 4S sum[x]. sum[x+1]. ---. sum[N]#&RH0N_E 2% v, iiﬁ?%ﬁ&%%?ﬁﬁﬂﬂﬂﬁm
FER ON), AR K aﬁef’ﬁtﬁkﬁﬂﬁ#ﬂﬁ%ﬁ’rﬁéf’ﬁ BEM B ERERSE OKN),
REHEAZ

AMBEAREE sum B4, HENFEHRLABATEFAERR? RER, i#ﬁ&@@?mﬁ
MEAEERT O(1), EABKERFINFEREHEDNEZRHT ON).

FREAIE? THKREFRIRE R 7T T Hh g g A el B .

PER% 4] (Binary Indexed Tree, BIT). ‘BEHSEAMRE— M4, 3 H5 sum H4H %KLL,
RN FEMMEE, AATEHFBIOARE i MEBZ M, TR i Sz (i
L, FED lowbit@)yMERZ M. Wk 13-2 fior, 4 A BREHA, F A[1] ~ A[16)3L 16

ANCE: A C RPREE, Hrb CHMFHEA A F i SALZHT lowbit()MTHELM (EH
ATLAG A 13-3 B4R, (EIERERA ST, AR B> bl B, 7
HERPREA M VR EE WD . B, CHINEGKER lowbit() (A IEMBRERTEE), ©
B2 IR, B, 2. 4, 8%,

TEABNE, FPREADIER —/NTFHEOKA, ERNERNTILFENTEERS
A%, 1 AT ASRAE KM P AR S sum $04H (107 25 FE 1R B gt AT 0 B

4 c[16]

C8]

C< C[4]

cp2]

c[12]

6]

| €l €3] C[3] C[7]

i '
Co] E Cri cn3yl ! olens
] ]
T 1 1
1

7

T
1

5

) TR IEm——
B0 ||t v i o s i i

[ -
ey SRS

E 132 FPR¥Ed e LE
W R E R R R B ROR B e X, FHESH T Cl1]~Cl16)fE X, A TULEE




= WEER

13-2 1 13-3 #FEATHE . CLHEMBRRCREE 2 X KEEE ] ARG .

lowbit(i)=16 10000
lowbit(i)=8 1000 i
lowbit(i)=4 0100 5 1100 i
lowbit(i)=2 0010 E 0110 E 1010 i 1110 E
lowbit(i)=1 | 0001 E 0011 E 0101 |: 0111 E 1001 E 1011 E 1101 E 111 i
Al 1l 2 3 4 5 6 ] 8 9 10 11 12 13 14 15 | 16
B 13-3  WOR¥A 2 SURBh 2R AR I

C[1]1=A[1] (KB lowbit(1)=1)

C[2]1=A[1]+A[2] (KA lowbit(2) =2)

Cl3]=A[3] (KBEH lowbit(3) = 1)

C[4] =A[1]+A[2] + A[3] +A[4]
C[5]=Al[5]

C[6] = A[5] + A[6]

C[7]1=A[7]

(KE A lowbit(4) =4)
(K JEH lowbit(5) = 1)
(KK lowbit(6) =2)
(K BE A lowbit(7) = 1)
C[8] =A[1]+A[2] + A[3] +A[4] + A[5] + A[6] + A[7] + A[8]

ERERRR TR R, (ot A5 — FF AR th 1 ) L
@ Bt getSum(x), R[EIFT x M2 A[1] +--- + A[x].
@ Wil E% update(x, v), LIS x MBI E—ANE v THRE, B A[x] +=v.
SRFEE A, BRI RS getSum(x), EFIRT x M2 F.

RGBT BIRAEEEE A[1] +---+A[14], BANRPREARE XHE, Bk
RAAFRER? FRIE 13-2, BAESKEI A[1]+---+ A[14] = C[8] + C[12] + C[14]. X HinE
B A[1] +--- A[11], MEFREEERTLIEE] A[1]+---+ A[11]=C[8] + C[10] + C[11]. HBAEHE

(KJE A lowbit(8) = 8)
AR, PPREBANE IEREE, FHE “CHNEEKER lowbit(d)” X&A; 5
A, PEREATIRUIAM 1 TR, FHFREZVER. BETREE—TF, EXFNENXT,

S8 A[1] +-+- + A[X]RF S22 AR B A (WAL TR 7 28k X AR 1 H .
id SUM(1, x) = A[1] +---+ A[x], HT C[x]fH &K Z & lowbit(x), Hik
C[x] = A[x — lowbit(x) + 1] +--- A[x]

TRYS LAURE
SUM(Lx)=A[1]+---+A[x]

=A[1]+---+A[x -lowbit(x)]+A[x-lowbit(x)-i»l] +-+Alx]
= SUM(I,x - lowbit(x)) +C[x]

XFEEFAE SUM(, x)E# k) SUM(1, x — lowbit(x)) T, EHTLLE S E 13-4 7M.




Ak LI

C[x]

1 x—lowbit(x) X
SUM(1, x)=SUM(1, x—lowbit(x))+C[x]

B 13-4 PRREAESKFIREE

BERBIRA S S getsum REL T -
//getSum KGR FIRT x P ok
int getSum(int x) { : ‘
Maesiaiewy o IERRL s e e
for(int i = x; i > 0; 1 -= lowbit(i)) [ //EERRE >0 AR i>=0
sum += c[i];  //Ritclil, x&ﬁgl‘&]ﬁﬂi/j\'h SUM(1,i-lowbit (i))
o watuEn s-mﬁi //i&ﬁbﬁl e e
R, BT lowbit)MI/ERRE i P BRAUR 1, Eiki=i- lowbit()FHE L
RAWHE i 0 #3rH P RAUK 1 BR 0 9. Frik getSum AT for TEHAHATIRECH x
(IR | N AR, getSum BBCAIRTIEISIALBEH OClogN). M5— 1A FEELAR,
5K 13-2 A 13-3 BRI, getSum BREINIFELFR ERAEWE — &AM EREERAT
#t (ATLAAR—48 getSum(14)FR getSum(11)#1it#2), Wl 13-5 fin (FKEE, AEIHRE
ABEFR =, FAX SR getSum REBHXRR). TRHET “W” & O(logN)ZH!,
PR AT LA RE S 21 getSum BRI 1R R 24 BE L O(logN). 741, TnRERMA T ArEX |
[x, YINHI%Z A, B Ax] + A[x+1] +---+ Afy]l, T LA getSum(y) — getSum(x — 1)KA#
B, XR—MBEENET.
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Bl 13-5 getSum R ¥ —REHIER A E

BEEREFE AR, BT K S update(x, v), SEBLEE x NMUIN E— M v 19T

fE.
EEIE 132 F, REHADIT. BWEL AN E—DME v, HAREIFRAREE C
HEEE S T ABILE, ibeMN#EmE v Wat2ul, WREL A6l L v, Lbr LR
C[6]- C[8]~ C[16)#hn_E v. FIEE, WIRER A9 E—AN3 v, sLhr Bt Eil C[9]. C[10].




C[12]. C[16]&BHn E ve TR MR T —HELS At v i, EFEIFERRPREE 1
%of NI W 2

#FE—BHRESHE, Eik AL v, BEEFRAREA C PREE R AX]IARLTT
%, ibefi#mt ve TTAE 132 P ERME, RFEESEIFRE YA “HR” Cx&E
) “H7” Clyl, 118 Clylae¥ A s CIx]BIe] . HIanZEil A5 L v, M CISIFEhIRE:
B C[S1BGEIRER 35 C[S1H “MB” £ C[6], & Cl61BiLIfeR i C[6]/ “4” & C[8),
& CI81RIENIREE &= C[8IM “HE” & C[16], TR HEEH C[5]. C[6]- C[8]. C[16]#in
kv BT,

4, ek BEE B 4T/ Clx B fe o5 C[x] Cly]We? &4, WLRE—1ER
45 lowbit(y)Zi KT lowbit(x) (NREABEE - - )e TRMBENTRK—RATHE
AINEIEEREL a, 13 lowbit(x+a) > lowbit(x). R, BT lowbit(x)Z2H x #) —#EHIBAILR 1 1
ALE, FEWR lowbit(a) < lowbit(x), lowbit(x + a)gt< /T lowbit(x). A1t lowbit(a) A ZiA
/NF lowbit(x). BEH K, 24 a B lowbit(x)i, BT x il a [ =3B BA LK 1 AL EAHR,
Rl x +a STEXAS | MALE Al RSP EIESEM | 2k 0, HRHE
IZEBHE A0 B R 1 IS H . T2 lowbit(x + a) > lowbit(x) B4R KL, B /MK a 5 lowbit(x).

F & update PR EIMBEERR AR T, HELL x AW L lowbit(x), FFibfEH 1 Clx)4R N
kv, BEF x ﬁﬁ%%%ﬁﬁm%ﬁm (IﬁET%iﬁﬁmEBﬁ%ﬁT HEEERLL L
PRAD. ARSI

//update RHCHE x AEER L v

vmid update(int %, intv) 1 e . .
for(int i = x; i <=N; i += lowblt(i)) { /3R i BJRREI N

cli] += v;  //ikclilfkv, BFik cli+lowbit (1) 1MLV
} : :
B, XNIERNA ZEARW EAL x i B BA LR 1 214/ 0 Kt #2, Bt update
B EE AR O(ogN). FIFERT, MA—NAEEMR, 4468 132 f1F 133 &M,
update PRELHTFESLFR_E RAEWE —&AMA LRER2TEE, WE 13-6 Fim. TR&HT “W”
2 O(logN)Z 5, BEITT LARIFE/S 2 update BRET A 1H] 5B 2= 2 O(logN).
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Fi&K update REAN getSum PR AIRISAH ST, FL BT ERPREA R Bl
)RR, BTN R — R, BT RRERREARE RGN .

) ERIXFER: BE—NE N ANEBERNFES A (N<10°, A[[]<10°), XFFI$HE
AN, SREFRFIFEZEa e/ MBEA S FlnxtFEs1{2, 5, 1,3,4}, A[1ET 2, 7 A1)
R A[TVMOEE 04 AR1ET S, 16 A[R1AIAEL ARVIMNUEAE 14, Bl 2; ABRBETF 1,
BITE AB)ZEL L ABIMAOEE 04 A[41ET 3, RUAE A4 L A4VNOEE 2 4,
BR 2. 1; A[S1%T 4, #E A[SIZSiUtE A[SVNIECE 34, B 2. 1. 3.

FeKAE ) hash Z0A 0%, HP hash[x][iC FEH x Ma7 WIS . 845, NE3A
WHFFF A, BRRCGETVT A & Ali], ABAt4 hash[A[]INN 1, R 24RTH% ALK HBLK
BT —k: R, PR ALILELEE ALMIEA NS T hash[1] + hash[2] +---+
hash[A[i] - 1], XAFIFTESH  (ERRER, KPS TAETT LUE T RERE ) update(Afi], 1)
F getSum(A[i] — 1)f# vk .

EFRCREA T, ABECE — hash 24, AT RFETRIENZHES, HFAFE
Emﬁﬂ,ﬂﬁm~AWﬁﬁﬁ%ﬁ¥ Wmoﬁﬂm?=

'#mclude;<cstdm$ - .

 updatex, -



s «:M 7 B 7 ;f % 7 iE

printf("%d\n", getSum(x - 1)); //EHIFNT x HEHNH
}
return 0;

}

XM REARZNNNA, BgEtFIPETRLALZTREDPTENS, Hf
“NT FEXBREBEBETE, HA—ELAEBEKIK D,

Mo, MM FIFECELBLZTERATENTR? FEELXENTFHE
hash[A[i] + 1] +---+ hash[N], F & getSum(N) — getSum(A[i)# RER. ET4iHF5IH7ET
FAGHETTE D (EXR) PTENM, RAREERGHANGELBIRE T .

(ERIETA W BEARR: R AL<N AR (Fln Ali1<10®), FEkibRE4
FARTHAK, RARMBINETR? LRARE. BNIF, MELE—IFF A {520,
999999999, 18, 666, 88888}, MR R FTEZ B EMNZ MANMIXR, MARXNFFILR EF{2,
51,3, 4 REMB. RN, FFI{11, 111, 1, 11} 5(2, 4, 1, 2} B RZEH K (SR ALELK
KARMEE (2,3, 1, 2} ST LA . BB I Al]S 1N SRR, XS “%
E N MNEERE, ST HER, SEAHRNEEZAERE” SRR — 8. —BRUE,
AR E — e S WEEA, BUFBEARFSITEELRRGRFS, MERAT
R val WDBIRATHRR, i “HEHER” 7 “Hi4” RIER
YIS pos EA—NFIEARIR] . B FIXFh o T LS AN S&E X (6] ) 3 s E %
BEREHRAARNEL TCRNEORNOEE, Fi—RitX s o EBE. THErx “4it
FHI e LR AL e /NI C RN 1 ) LS H A B A ARG

#include <cstdio>

#include <cstring>

#include <algorithm>

using namespace std;

const int maxn = 100010; : 3

 jdefine lowbit (i) ((i)&(-i)) //lowbit BREEXMER, HEES
struct Node {
int val; / /P ENE
_int pos;  //BthRFE : §

} temp(maxn]; //temp HAUMFEHIMALE

MtAmnmijmﬁgﬁ%Ewﬁﬁﬁﬁ f

int clmaxn]; //HHR¥&E

~ //update REBCES x MEEME v
void update(int x, int v) {
for(int i = x; i < maxn; i += lowbit(i)) {  //i<maxn B#F i<=n #ATLL
cli] +=v;  //ikctilkv, RIEikclitlowbit (1)1t v

}
}
//getsum RECREIFT x MEHZ M




— Ak, BEIUER TRA&EW, EhUAMERE HIMTRZIEA R AT
B k. HRXNELEWRRU MR —mUNEEIRAE, WA U ARERIER TR, R
JE X B SR AT B UL, 2SRRI T ORIRAE IR IE R AT “FELk” AR

i,




"/i;”i‘“_. s i _;f% 'i.E V

13.1 WE MR BIERKBFFIE K K8, IERRRELRRER RS x—4
FRoUSkHE, 4nR A hash B IDREAN LR BN EL IAFFIE K KR ERB/AMY i,
{873 ash[1]+--- + hash[i] = K L. b2, R ARPRELLRAMR Y hash B2 iR ) B,
ARAZA R R S TR — N2 & AT “ getSum(i) =K 7 1 i.

BEXTIXANE B, (1T hash $2H (RIRTERZ 851, #4E 4.5.1 7, AT A4 1= 1.r= MAXN,
RIETE[L rSEE N AT =45, X4RTH mid, HIWT getSum(mid) = K £EFML: WKL, B
BB SRALE AL mid, R4 r=mid; WRAREAL, $ TR E KT mid, EH4 1=mid
+ 1. =gy, HE1<r AL kib. BAR MRS 248 & O(logn), KA1 a5 %
FE 2 O(logn), Bt EE 24 £ O(log™n). ﬁﬁmT

- [/RFPFIEEE KK
int findKthElement (int K) {
int 1 = 1, r = MAXN, mid; @ //¥HEXEA[1, MAXN]
while(l < r) { //&%, BFI[1, rliEBiEs—nE
mid = (1 +r) ) 2;
if (getSum(mid) >= K) r = mid;i  //FiRUESEHE mid
s s e [ /RGBT mid
return 1; / FR[E] 4y BT R

P S

WA, GRGE N "B A, BAESR ALL[L] ~ AR YIEN THERE LEZ
A, PLRERS SR AKX [y]n F3EE v? s B R FRAERDIRE A e BN AT B A
&, B update RN getSum BEE I for EABCH N E (JRBEM—4E 240, Wik
HBE),

Bhh, WRAR Alalb] ~ AKX FHEMEMTEZM, REHE getSumkx, y)
getSum(x — 1, y) — getSum(x, y — 1) + getSum(x — 1, y — DBl 7] . & 4E1E 0 R BT for fHHF
&ﬁmf%EﬁWT T HERPIRBCE ARSI
. int c[maxn][maxnl; = //Z#HORE4

// 4 update REUIE RN (x, y) KBS & v

void update (int x, int y, int v) ( |

forint 9 = =: 7 < maxn:q 4= léwbit(i)) {
fortint 5= y;.j = maxn: o tr dowbiE Gy
clil[§] += v ‘

}
// 4 getSum BRBORME] (1, 1) B (x, y) B TFIEREF TR Z A
10t getSum(int =, dnt y) &

int sum = 0;

for(int i =%; i > 0; i -= lowbit(i)) {

for(int § = y; § > 0; j -= lowbit(§)) {




%. 1 3- E ” 5 ﬂ?ﬁ =

sSum = elil il

}

return sum;
G
FXE IR, FRAEXNROREAI TR SES . XEEH, WRAEHTXEER. B
REH, NNAZEAMVE? T X H AR B P RE R A ) L.

@ Btk getSum(x), X[A] A[x].

@ Beit kB update(x, v), H§ A[1]~ A[X]FEADEEEN L — % v,

ATEUREL, A RBERE AR R G HE , B AR B, update R REET
W A[1] ~AXPRIEE] H 1, BUAE BB IMEE ] O(logN) M H 1o 2% R, Itk T
il update PR EAIIRIREF O(logN) IR A4, AR AKTHARE I 2 XFETEE L

H5E, PPRE C A “HIE” CLHIWRIRFEFIZ BT —FEMIKBE, B lowbit(i), KA
CliIAHRAEBRXEFIGEZM, MERNXBX MY RIHNT 20, il 13-7 fr
N> C[16]=0 K/~ A[1]~A[16]&845 N T 0, C[8]=5 i~ A[1]~A[8]EB#EINT 5, C[6]=3 £
7~ A[5] ~ A[6JER#IN T 3, C[5]=6 K7~ A[SIEINT 6. BAR, X} A[SIKRUL, 'E# C[SIMT 6,
e CI6TINT 3~ ¥ CIRYIN T 5, RIMLSERx LI A[STRIMER 242 C[5] + C[6] + C[8] = 14. Rtk
MR, AXIFMEEGFHEE S ERAE T “HR” CHIMMEZR, MiXEREZ T “Hm
. X[AEH” @ update BB . Eb R, T LA EEEEIE LK update ERBUE R
X getSum A%, ARSI

//getsum BRELRFISE x ASHEBHIE

int getSum(int x)r {
int sum = 0; | //igsRF -
for(int i = x; i < maxn; i += lowbit(i)) { //¥iMAMEE

sum += c[i];  //Bitcli] G il
} ‘
return sum; //BFEIH

}
4 0 c[i6]
|
s C[8] |
! E
c< cpl i cri2) E
; 5 ! i
cr) | 3 ce L cno Ll cng |
e e B e == n ey
X C[1] i C[3] : C%] i C[7] i C[9] E C[11] i C[13] E C[15] E
R T S S S S A T S T S R S T
A | 2 3 4 i 6 T 8 9 10 11 12 13 14 IS 16

E13-7 AT HREE




BEKE update ¥, T UALR update 75 E4E A[1] ~ AIX] A EE I L v, BHtw]
LA F 2848l 2 B B 55 58 37« (X (A1 25 i) 71 L P getSum B8 30 Ml . o it 2 5%, 21 SR UPDATE(1,
)RR A[1] ~ AN L v, BBAESEMFik ClxIn kv, AT UPDATE(, x —
lowbit(x)).

wmE 13-8 i, feik A[1]~A[14198AN %GR N L 6, 4 Fik C[8]. C[12]. C[141n L
6; HEik A[1] ~ A[L01EAEER I L 3, FEMFik C[8). C[101in L 3, F& C[RItK L
A 6+3=9, Rix A[l] ~ABIKEFNEEBIN LT 9. XK R A A[61HIE, BT Al6]
=C[6] + C[8] + C[16] =0+ 9+ 0=9; tn 2] A[9]{IME, BELE 3 A[9] = C[9] + C[10] + C[12]
+C[16]=0+3+6+0=9. TEAUEEHIREN getSum eREAE R IX B update K%L,
ARSI F

//update E&ﬁ.féﬁ X ’?‘E&%ﬂbﬂj: v .

void update(int x, dnt vy (¢ / L

for(int i = x; i > 0; i -= lowbit(i)) { //¥H i BDHER
cli] += v; //ikclilmEv ,

i

BR, mMEFEL AX]~Ay]EM N E v, REELE Al ~Ay]JHEN N E v, R
Jaik A[1] ~ [x — 1A o E—v BIW], BI%E /44T update(y, v)55 update(x — 1, —v).
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