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/* phase 1: initialize set to empty */

for i = [@,n)
bit[i] = ©
/* phase 2: insert present elements into the set */
for each 1 in the input file
bit[i] = 1
/* phase 3: write sorted output */
for i = [@,n)
if bit[i] == 1
write i on the output file

(EFEERIS FRTREIRY , for  i=[0,n)ZRRENOZEn-1HFEREART i TIE



. )
XN ECE B BRI MEFRIEE 7. J#2, ISR 7R T
BRI —LESCINAHT.,

1.5 [Ri¥

A NERFRITEHEIFEARIRRE AR | AEEA 1 T KE—ZIEhATEIRRHE 7 ia)
WATE |, FEI T ERRAZR. e 7 LAY NSESEIIXAN L H T BNER.
IZFE I T EA R AN e PR O R E e 2 — R [Em S L B TUE
BB IMER. MBRERFHITERNE | #E LR FHHIFT R EITZ o a0t |,
IZIE TR R RIGEER ATIE NBHAFRINEZ—RR—AKY 10 #
., B @A THTHRZESH AR,

MIXESE LA LSS HIZSLAIARFTSZEINE —MEE - X/ NalRaF 45
AT LSRIARRISCIRmit. EZLfid |, JLo e F4mF T LAKIERImA
Br<E. BFRRIEEFRZEITAIE, Chuck YeageriEZE ( F—NEZIE KI1THY
A) B2 AR SR BRYEE "SiaEe. SMHRD. TR, IR
RE" | ZEFREEENEN. AT SACERANRELRRA LN | 128
FFRURHASIGIREES. BRT RERBIOHRIELAILN |, iZEHEA T N —iRR
i,

IEFARYIAIRR, BRRRIRIRR , IXIAEIZHARIN T 90%——I R IKFEIEF RIS ME
TG HRIE—MEF. —EIERERE TR , J¥ie. JM11F 0T 1 2092540
SR, AEERTMIZERLA B HEE XL,

EEIREN, ZEURSEHEA T — M EREMBERINREES | HPHNE—
MTERSZ HIN—XA RIS EM USRS ZTREEXEK. EXEEARET
e (FlaN , FEESTTREREEMIEEE ) | el LAREIRE NI MAYRIEA—




PMEESZHIFRIES| , WIFFNIES,

SHEx, XUEESHENERNLIE , §XGH—F. E1.3PBENET
— Mo ELE , ISR E KT — e,

B A=A R SR, RAENEFIEC RS E—=Eait @
FESHAE , JLURDTERETERIZSE. fIi0 , &EeshrmlEsE e mis Tt
[ENMEMTIESER. (ERNAREERIXEN | HOEFNSAERtE SR
EOEfTANE, [1]258 ESR RS R E D T HRAGE TAE. SEERAY
B2 IS S THIERD , BRNEE | FEMENSIET DT |, BhE
SMEIX ORI ENREHEELT ; BRSXESIRREERNT MR L
H—EBR THESHRARE. HRT  REEREIHTIERES RN, 48
AT BERT SR

BIBAYIZTT, Antoine de Saint-Exupéry@iEZEEZRER WHLIRIHTD , BEE
B R BT ERRE T REMRER R TR IN AR , e
TEERRMHIERA. " ESHERRINZERI LRSI B O mAsErs. &
BNERBEEEEEREDSENESANERTETSE. e, @t 5%, m
B FsoHiAns,

ERHIONER. XANLFIETT 12. 4B ARG TR,

>=H

1.6 >)F

B TR ISR LERBEEKE.

1. WNRAERAE |, (eI — BB ERNE = R — R B A A~ AOHE
F&ER?

2. WEHERAIBEEE (905, s, Bl ) KELIMAHE ?

3. 1B1THER IR Bint— N EEAMED |, FMERINEFEEERERL.



E(RE RS LI EHIFAEERIETRE, %A a5 R SRR TRTE
ARSI HEFRIEITHTEAEECAE ? RignJg1e  eee eee , HIANHEA1
000 000 NEEE(,

4 MFNEEE T I3 |, (RMEEENER/NTFnEiIRBESHIK LRI,
B8 ERAYTT EAE AR NERE. X MRinRIEiEE S AR BN ETS
ERNETTEYE) , (BERA s EMARFHEFIIZ TR A, WMIAERIF0En-1 2[RIk
DNAERIBENUIRAARUREN222Y ? REF(RIVEEFERESX.

5. i MERRIRME1 MBRYRBEFiEE , (BRI IMERARICEERL. 25
MBHYZS[A], MBRILAARER NS EENEIEIMI=SE. MR1  MBZEZEM™EHNAR |, iR
SHEFILIRNE ? (FRIRERIEITIEN EZ D ?

6. MR MEFRITHNARBNBATZHIA X |, MEF N BHEZ HI1e
IR AR AR ? {REVFER TS =AM E R Bt AR ERI MR ?

7. [R.Weil]AF1. 4R REFFE—LRE. B oRREEmAFIRE
HINFRAVEEEL, WNRFENHHIELE—RANE |, SREFA ? EXMER T , W
(EBGERRARERGIERE ? SMABEUNTFERRTETl , XaREH
A ? MRENMIARZHENT ? EXEFERT | Rz ? EREMIZ
SEWLIHERNE ? mr—ERALIT R NESIRES | FiiBU{eIERLE
RN EMHARER.

8. A MERRERZOIRRIAY R , EEFFEREREIFIIXSEZ800, WER
ZHEFENX SHE8ee. 8771888 , MEIATEIEE, WfIfE1 MBZEINTTAXIATE
LR ERRIESIBRIANT ? ISR BEEIESIEFEE— I SEST  EXRTLIED
IR REEXLFIE—MEENRERIESIEEE T ANE BEFE ?

9. ERAE ZRITAIREE  DHIE T EFE—NEE e RASFE
HAE A ERYATIEL, WBBAMENRITH—FMRA |, EE—RILRIRERIREMSERA



0. {RAYAEMNIZEFAFEENEBTIREIHRERR |, EREYINSENIELLT R
ERIXN. BmzmiREidd—S a8z askim s aInda , RrLMREZSENR
BN, WERE=REEERERNER N TEEER.

10. FERAMEERRIFR HIZAR A ZET , BIEATTREETRIRITWEMm , FHE/L
Ria LB, BiEREiEEEREFRIEIESIFAERRINERET (ZFA
B CREESHE  MEXEXEF/VFERE—R) . (RUAERRERIE
&, LAtIFE BB NI R E ?

11. 1520t RE , iR ABATIIFERIMNRB4E/RH I RITIE
I IEXE 2T HiTEEENEIT ( CAD ) RFEMNEERN T XU FER
SRS, BANEG4LER , BERSFRERSEREBEFE—NS/I\N
RYBTIE) ( BT 3SEPEZEMLLERIEIK ) |, fe281003TT. BAHFMAVEURE M=
THE—MEERIZRR.

12. FARKASSRA MRRAERBIFE RIS IR R LIRS,
RIBBEEEERFMBD (NASA ) 1821005 35TTH A H 7 —FiSFrAUNE SRR
XNERE, B4, BB X SWEREREREYERTE ?

XNNGIUN RS NERRIREF R BB AL—E. EBRAARXIER
BVIRRR , 2 Michael Jackson [2]AY Software Requirements &
Specifications —33 ( Addison-Wesley Whixtt 1995 SR ) . ZBRA—HH
M ARER N ABEEBRRATRESE , LA AR TR 7 X MR ZHVIRRR,

EAREFTHEARILAIARS , BFRRNEERBASHEHIRERANR-R , A 05
OO : PABERRRIAE , REIMEERRRERYAM, RRAREZHRER
BT TARAPRIBESEERS | HMARR—MRERAEEMSCINAY. James



L.AdamsfrZHRJConceptuel Blockbusting—3 ( EE3hkEPerseustHhkttF 1986
FHR ) IR 7IXEBEEX |, 1ZPEE SR RIFTERLERIEERE., BRZBAE
TIEFRRMERY , EPIFSASNSERTREZECR, AdansiSSEREN
/3 "PEAEHERRE IEIRIER AR S SRV OEEER" . Jfle, I/ 12
AR R TIN— Lo RUEE 22,

APH [ePUBw.COM| EETH | ePUBw.COM IRMHRFERERINE

EFHTFE ! ! ]



https://epubw.com
https://epubw.com

$E28 s | 2%

R E A LG LIRRIERIE R R RIT SR, BRREEFETRERTISH
T35 NERFRRAAIRAR, EESRIETFRREE  SHNEEZTEGIEIR
HREFRIMBER—R D FIRATE , BRERITIEEEIR,

BESHEMAIERRINBRE—FEE |, BEFE—RVREEA LT EEEEEN
2, 1 (M5! RYL—30) —PF ( XENTAFMELETE ) | Martin
Gardner B3R T FEHRON—NERE . "BERERMENEE BT LIE—MER
. BRERINER. " SEENGERRE , BiERIEE | RI—HIERBEX
ERARIUEZ BRI ; HUEEEREZR. <FHZEHITARRENRERFR
HENBIEEIX R —30.

2.1 =N ajgr

¥, ZiZHNEHES S, AEEESR= NIRRT, TARERIELET
B ERREN].

A EE— MRS 2402 HENHIFRI3 2B SRR S | FH—NAEX
PRI 2AEEEY ( EXHHEDRE—DNXEFRIE—ATA? ) . EEBEHBN
FRIBRT |, WMERRRIZIEIRE ? (ISRETLMMNERRY el SRR, BRI(NETL
BFTEHRE , MIZWERRIZER ?

B.E— " "nic—4#REMAiei 411 MIE, a0, Zn=8H1i=30T , A
abcdefghliedéAdefghabe, EERAIASER— TP ERIEENTRFEMIZL
E. 1REER(NERE I EUIMFEHHEMETE , FEELL iRt ERSTRAERIkE




&>

C.LATE— P REFH |, HHEFHFMEZOAES. 5
g0, “pots” . “stop” F “tops” BATANE , RAE—NRIEEHTLUETKE
Hithepiah = BHIRERE R,

2.2 MERN— S

HAREI— N EL1R 10028 , {RFIBI/E. 50?2 K/NT. 75?2 KK7T. W
I, BT TS | BENREPEREEINECLE. NERNEEHIT1EIn2iE |, 3P
AREILATELog, NRZAEH. WEnZE1 000 , 10XFAILASER ; WRnZE100)7
NERZ 20 R LASTH.

XAMAIFS | T —IA AR R S RIZEREA A « —H8ER. IREHEES
M— N ISREET—MAERSEER , MXIRUMRERT LSRRI TR ESRK
F. EFHEFELEEIMUE. —HERBTESRNALITCENF RREMTR.
INR—RIREEIRENZNG: |, BPARI S LEREREIRNE | AL T—IXIR,
LR EN SRS TR ATHELL.

HEFRITP S EREEINNAREE FHETERTE. EEIse
B, ELEEITUI TR,

2612631 (3132|38|38[41]43|46|50(53(58(59(79|97

REFEIAN , — R EIEREITREME. ER4EPHAVFIFEREN
3.



INFEREER— PRGN TTENRN | FIFEH T/ 2R |, Mo
RNHITAEDlog,  mRRILLEREAILASERR. XERSRMEE ESIEMERIIZE
F. FHEHISEXRET (ACMER) RISEAFAF “TWA Reservation System” |

BB — M HUTEERRIER |, AL —RIFE E RN AR TS
1o XiEER., MEMNEIIGK , AMEEEBEMBIITYICPURTE LA To. 32/
XAIEA IR EERRIZ N, FNARIIEARIRREMEHER. CEFSUNERT
PERLE | ZEEXT .

BRETZ 2R HIBRITHERNER. B REFIRIREGERE RIS
RERE , XEF R REEERERR, SERTEXIBRE , XRHFTHE
FH{ER o B RBE R LUEMRRITL.

BR-HERNSEHREEREERTEFEHEXEBEIE, Roy WelliFizfAK
NAFEE—E 1000 THMMANMH , EPNEE—MERIT. BFE , BIRE
AHERIT. REEBEIERERPIETXHN— (115 ) BoFENREEESFEIR
BRI |, XBEE/ Lo TRIEE, ERREENARTBEIERE TE
MEFHRIDEITERRISHERIT  (ERAERSHRALRER LRH T —R
=, Weil 2B T10 R E iR TR R E AR ?

ZIRIERIRAS |, BAIERBGER A, WARINEIS ( Z B
—EBAHETLENES , BENLEZERERHEESRSEZ ) . XHEARK
Z40{Z N BENAFFIRY3 2L , MEA IR ERH— M FETIZUFHRI3 22
¥, (EVBRO—DEE, AA—HBE232t0524 294 967 296X HEIEREL, )
NRBEEBHNTF , JLLRASIEFNBIERA |, (£/536 870 9124 8{i=F
T ERFREBEIREL. A  ZAARREIENE LB FIREFEM/L
NMEBRIRRSHERIES FAACEIERRRIEEEL ? AT RAZHEERRAR | BRE
N—1NEE. B eENFERTENA AN BRBER—F R ERAEEEN



RWFE. afasksciiie ?

BAIIRACHESED—MRETEN—FRINBEE/EE |, FHERE23ME
XEBRHERNNNHRTXIEE. RI—INEREBLIRITFERZ LHMZ T
HTEERRIERE - 5vE LEEE THASEEEEEZ 2B eEN—FtE. BT
BNEEPE—RETTE | BETERNIE— B A8 SREHITT
=, XUHRERRZ BN S EREEZMEENEER L. ERRESEESEd
Reingold 2AMIMEILART , B=EUGIXEARZALRHEE,

N F - RRAERERFIRITFRIMNARR , XENRXNEREMS, KR
ERFEAZHEREAK |, BELEI D XERKBERETELEN ( BUEDTRIR
ZRJDE) . SERLL. OPRIEEREEX S H— 1 BETTRUG | SiXHZTE—
MaoprE TR AEREARS (XE—MIET—9EER ) . HitER "o EZRAM
T EENERERTIRERF AL ( SEFKBIHUEIHEINP LR , (RENIRCE
R —EB o FHaERUREASEREAE ? ) . ELRNEMIFF |, DERAXT
“oBREAMEHEN , IR ERERRINEEEARINNS | RIN—50,

2.3 S{ER

o ERBTSEBIBRLE , TEHRAR— BB RL =N, 2B
(NER/L T F RSN AR — TR EXEIEL T nRIRT RN R Aleie i M
B. %RENBREFFPLURIARRELEIL, T—EREEST | IR
ER— 1M ENRE. BEEM , ISR FINTRRESIN AR NIRER - &
SHERI MR — IR FE AR , MMEKEFIRMRRFTRIIRNS. 1T
ZNRZET , BITHEMFEEZRNIRSR™E.

A LUBIT A A TRRIZIERR - BeixRIRIi N TR EHE —MaEt BT |,
RIERBRTHIN - iMTTREEZNIMIE | REBEIRILINTEMNREEEFS



HEIXPRTHINE, BR  XMNAERRINIIMINEE T I RAFEDE

HIiBFE. B—MITEREN —TRESxmAeE—ME ( HEELENTn ) A5

ERIZERE LR, (B1RFANE T I SHNE TR EEFE.
BEERIFBFERBERZE , BAFTEESRER. 8— 1T IINGES

RUSABIORIZREEIE - Bax[0]RlIERtEEt , REBaIx[1]1ZEx[e] , x[2i]F
x[1] , MKILESEHE (ExFRIFME MRXInEUR ) |, EEREIZEEX[0]FAYTTE | AT
BAMBUBREE LSRR, Hi3En 120, THREN TIRFZE.
t
1 2 3 4

WMRZIEBEBNEEITR | B [1 1B #1775 , ERIfrERTER
#HELBINILE, JEBENEEFZBBRFANEE |, SVl

MBI—EEEXNEER , AILMSRI— P AERIEE | hefemExHLME R
[AEabfIME: , BEIMEba, XEaLRxPHIRTIINITR. RiZattbia , EbHAb,
b, , 150 BB 5aERINKE. Zikaflb, , BHiFab,b HeiR/Ibba, FFHlalt
FIEATHRZEINE , RILIERAHEFZ3Z RIS . BT HIEESR
FEREEERNFI , FAITLUBAtRR . ERIZEER LSRR
Fr (B3R T GriestIMi1IsAERERSE ) | BRFEILWHING , FEE
HIT-ERE T REEHEITNEREBS.

[IRERRIRYE | FRAERERE TG | RIL—a) : BISEREHELEEHE
ab¥&ifipkba , ERMRERIAE — I RETLISHEPFERRSHITTEKE. Mab
FHia | Biexdaskiy , 5&la"b , AEXIbKY |, 5Fla"o", REEEAKY , B5E
(a"")", TR Eba. TR , BAWER T U TR ThedEaIg , EEists



FRnabcdefghAAhErE = MIBELUSHISESR.

reverse(0,i-1) /* cbadefgh */
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int charcomp(char *x,char *y) { return *x - *y;}

#define WORDMAX 100

int main(void)

{ char word[WORDMAX],sig[ WORDMAX];

while (scanf("%s",word) !=EOF) {
strcpy(sig,word);
gsort(sig,strlen(sig),sizeof(char),charcomp);
printf("%s %s\n",sig,word);
}
return 0;
}
whilefBIAERIERN— 1 FrFeaE word , EEXMHKREALL, strcpyREE
A RIAZRFEsigHh , AEERGREREREgsort X RIF)s ig PRI THEF
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BEFTEDESE,
int main(void)
{ char word[WORDMAX],sig[WORDMAX],o0ldsig[WORDMAX];
int linenum = 0;
strcpy(oldsig,"");
while (scanf("%s %s",sig,word) != EOF) {
if (strcmp(oldsig,sig) !=0 && linenum >0)
printf("\n");
strcpy(oldsig,sig);
linenum++;
printf("%s ",word);
}
printf("\n");
return 9;

}
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if (k == 1) cOO1++

if (k == 2) c002++

if (k == 500) c500++
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s Perm Temp

Total citi Viea e Male Female
African American 1 289 1 238 17 2 684 593
Mexican American BI5 5T 80 i 448 219
Native American 198 182 5 3 132 64
Spanish Surname 411 a3 152 20 224 179
Asian American 519 312 152 41 247 270
Caucasian 16 272 15 663 355 23 9 367 6 836
Other Z25 123 78 19 129 92
Totals 18 589 18 3219 g55 129 11l 231 8 253

RA—EANRBREEEPER , RSN ESENB I AN
b, SCRRYEENEASR. EEGH T EERICITIAREET | (BINE65 , 13!
RRBAZFISBINFADNAE : BADIRSHER. ESEbra@e , HH255155T3Rs
AR, ARSTRRYEL © I IR MR AYER: , R —TAXMER
B, WA, EFEFENE—LZIMERAIER | HIaEBEEE N BV FER
#H. SHEERER—FCERKER. AEFICRT , ToNKESH | wiE/He ~7
RIEEEL ( PRI NE—MREM "BREIE" ) |, I1AFEE (JRiS/I0 ~ 2RYEE
) | DRABDIRE , At | ERIIIS,

EFRERZRFEOTRIEHINESERITRRESRER. ES5NITETHTRFHF
5ohk 1 1e00fTUHELAS | R RIGTTECA 7ok y —FRITIFE., AERIET/RIBIR
IH2fe B T ZEFRIEL | f2FREER350 N ARV ERSTH—25515k
LA717 , BsRL2I. AR EREZE  BFRRA—RIINHREZERFAIEEEA
FRICRA , MOZEINBRNZE. BRSO HRIREERE—TXNIR , BEEIRE

a{aIsEIL.
RBHRERN SEFFEERFEX L, (FTI—TRENEXE | 12EEBNIZ
IRBREEHAIEN (Fhk. REEM 25 F1) REAR , TRNZIZBEETERARN

5 (Fhe. IREH. ASSHASETHEE ) RER ? BRERER | LIATE
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i

X7 EERRT 7. BARSRIRERTERERN=%ME ( £ ) 75/AEEdEIEE
MR FEEARI T FERSZLY , MESLHNEEAR L FER DL, EFH150
1THUIBEERY « 801THUREIZER , 3017~ ERIIARYREIL | 40T~ EEMAIER.

ERRtEREFIRAERFES TR, MEEHESRENA— M EERATLL
REBNZE, BABIKERD—HERNMIAILISEIF R EHAERERIERE
Fr, MEEZTUNAI4R. BAEXMINARENIRZRRKX , B2 XFE)
EFEE THENEETE DER S REFES .

EIEFRALUSERESRIBER T |, AT ARFRRIFEREXERFE ? — M RE
EENFRE2 . sSTRAINEZENBE. IS TRESRMVERE. ERIEEA
NIRRT , EEREXNERR | BFRESRZOEEZE TIESHRE. £
IR ST , SERBEREERIFRE | FEOEREF TR EIIR
1, WEREBRNEE. 1. 77122 IRYIames AdamsBIP |, fSGERFRIEER!
T "HESEERR" |, BEES Vi EER SIS SRR ER.

SHREFRIEXSERNRRIAERS., MERREX—EASE , HEBC
REERRFEI T — R0 F. ZRRIERAEREN S FRIETAISAIR |
Hit4eiTRMB. R METRALERTRIT

ethnicgroup = entry[0]



campus = entry[1]
if entry[2] == refused
declined[ethnicgroup,2]++
else
j =1+ entry[2]
count[campus,ethnicgroup,j]++
if entry[3] == refused
declined[ethnicgroup,3]++
else
j =4 + entry[3]
count[campus,ethnicgroup,j]++
IGE B offset¥IiaL A 0,0,1,4,6,.. LUS , BFERATRIBEYR T EkM401T
(AeTR
for i = [2,8]
if entry[i] == refused
declined[ethnicgroup,i]++
else
j = offset[i] + entry[i]
count[campus,ethnicgroup,j]++
EIIIERERLD T —MERKNHS T | ERBN T B— I HERKE FHY

|,

3.2 ERIASHRIGEE

EEENMERNRNZFAEZRDFANERLE | SEHAY T — IR IRSENX



=3
Welcome back,Jane!
We hope that you and all the members
of the Public family are constantly
reminding your neighbors there
on Maple Street to shop with us.
AS usual,we will ship your order to Ms.Jane Q.public
600 Maple Street

Your Town,Iowa 12345

EAERR , (FERREREEX—S TR ENEE—I T EIEEUERE
PERIRIABPEFREIN FRRRIFE

Public|Jane|Q|Ms.|600|Maple Street|Your Town|Iowa|12345

B2 , EFNAERERRI N ASIRECRFEEX N ERIRIMANE ? SERAYE
FrRAJRe\ B PRSI RREER

read
lastname,firstname,init,title,streetnum,streetname,tomn,state,zip

print "Welcome back,",firstname,"!"
print "We hope that you and all the members"
print "of the",lastname,"family are constantly"
print "reminding your neighbous there"
print "on",streetname,"to shop with us."
print "As usual,we will ship your order to"

print ,title,firstname,init ".",lastname



print ,Streetnum,streetname

print ,town ",",state,zip
X RAIERY | (BRERZK,
— PN EITYGERRE —IMETVER R LERS ( form letter generator),
1ZRERRET NHATAVSIVSEERENR ( form letter schema) :
Welcome back,$1!
We hope that you and all the members of the $0 family are
constantly
reminding your neighbors there
on $5 to shop with us.
As usual,we will ship your order to$3 $1 $2.%0
$4 $5
$6,%$7 $8

FSARICRPHFINFER. TR seiFY | F=F. Rik(ER TEAVAN
POKRERE. ERET , XFFFSSERARIRPICHSS.

read fields from database
loop from start to end of schema

c = next character in schema

if c ! ='$"

printchar ¢
else

¢ = next character in schema



case c of
'$': printchar '$'
'@' - '9': printstring field[c]
default: error("bad schema")

EREFT | SRR(EA— MR BRHERR. SEEPRIS A TR TS
R, (PerlfIHMHANESHFEHESZLI. IJLAFERAAMN$1astnameYEZE, )

MEZ R EFMIETIEF L RE B2 NAVEFERRL, KERENEFFS
BRIREIFESIA | MREIMIHER | BPARIRALAERN A RERIEH , M
MR MIERREESREE,

IRERIEIRAIE S B R AHE T RAEPITR—15  300fTUIBAICobO1ER. T2
FFRIMINRZREV SRR , EREE— MM, BE T USTRFFHEER
SRIRNASRRG, IXERE—LAEREUE : 120 NMANFER. 1870 EAY4e0iTiIHIE.
300fTRIRIBIRIINAEIRERIES. 8e0fTRITITEAMUIBLIKS  200fTHTHILAIN
3. IERMEE 4 200 THYMIBABAILUER— &S/ HTRBERER—
A 400 THIRMCRAE , MBI ERSRFAR. RIXMTARERRERFT
BRIRICobo INIBIKEES NFERN =02 — , FE4FEREEZEZ.

3.3 —Z2B=Hl

E, FAHEFHAVisual BasiciERFAIAFALUEE RSB IRsCIE/ LA
eI [BIAUEEER. FeXls ¥ —RIMNNERGRERE |, & 7 — N iFE Pkl
BT/ UE—REAVIERR. BEEIZSEEXINAYEHS , BRI TRrAYEIIeAI D

sub menuitem@ click()

Il
=

menuitem®.checked

Il
o)

menuiteml.checked



menuitem2.checked =
menuitem3.checked =
menuitem4.checked =

menuitem5.checked =

® OO O o oo

menuitem6.checked =
menuitem7.checked = ©
BT AYCRBI LFE2—HRY , BRAIERD T ¢
sub menuiteml click()

menuitem@.checked (%)

menuiteml.checked = 1

MRILESSHE | IETREIRI 772, SIS  REIANERRITHREAL 100
1T,

KB CHREIEFRESZEM. BNERMEIASKREEFRE | LRTRRE
FEE. SEHRNB=1. BOMFIEEENEIHET , FANEREERITIRETE
BeXE , LIETIREEE T REARZE R,

HIFMERELE |, LS AERD IR a— 1 RER  uncheckall |, 1IXEREUSE
NcheckedFERE0, TREF— T EREEE

sub menuitem@ click()

uncheckall
menuitem@.checked = 1

B2 | LRI PIEZE 7 MEURIREL.

FIsHIRZ | Visual BasicITFFSEERIAIEAE. RrTLUEs MEIAIRENEER
—MEREERT



sub menuitem click(int choice)

for i = [@,numchoices)
menuitem[i].checked = ©
menuitem[choice].checked = 1

BESHNRBERERRIRESET , (FiEFH1e01 TR E251T , MEEER
ERANERBREMT. RINF—MNERBESS , AR EERAERIER
IKBE—RB=ERE. 1ZIEXER T TUTRERERR T FeAIERE,

HIEER, BALAGNEE NHEEEEMERENNT. i, XEHEE
BXSHEmEIERRERNE—E. MaMARFNET— M TRRERNAIXEHTE
=8, FE—NoBER REAL" 1 BN PIRRBLIZIURSEI FEIXAERAY
E | FFEREIRNHERERYIE  F81) TR HinERTE—FREHE
HIB SR ENEL R EREIE.

REAREL, SLEFOIIZFFIIE—X | REZKFTERIB DA FRIAF.
Ban , 2004 F/IFE61KE3H1H, EEElements of Programming Styledr,
KernighanfllPlaugerfS 7 — N ERM B ARRERF R HFRAISLINZESSHISS
171ER. BEfE |, B — 1 SITHIRERRER TiZia | 1ZIEFARE T — 12614
HUEE. SIRRANE T X T HERREGRRRYERE,

BRiFoHT. FSITREREREHENRIFRISITS . F£13.sTREEEIH
SiaERIAER "RRER" KEEFH | HIENRE “"laugh” BIAFEERTERY
AEZE ( "-ing” . "-s" . "-ed” &), BEFFIIBEEHTIIINXLEE
SH—FRHEN. 19735 , Doug McIlroyfEmStHYE—MSERT X ANES S =R
fHE , IAIEABHAEERXEZN, HEEEAERL000iTAIBM— 1 4001T
RUFRKSCHL. BASTMERNEIIRAER MESGER: | HEERREMN20%AINEH
HEIEMN2 500 TRRIMNIAED, McIlroy SRR LABITIEINESHIZR | R



T1 eeofTHIRIERKTMIXY 7eES. FEBC=I— FRURENEANE , BRI
56

3.4 ZERWEEE

o7 BEEMRIEE ? AR AR | inERER SRS, BESF,
ISR SR EIRZRIEIIRER. Bk , EEFRERTTHE (parallel
array ) [15]8FF=R{RZERMTS , HFEESIA TICREGERIASIER TN

g5t. BAIFLTHEAR HinsertaisearchfIFESRAEBMIREIEAINRES | XBH
TR EERIRIA S TR AAMEFRIELBER. David Parnas[16 33X/
HITTY R, RIS RS FCIEEER I TR AT LIRNNRZIFHIRR LS

.

T—2R "HRNSEE" . ERRIIFSRRIITHPRERESR |, BSMRTF
—PMHRETREEENEE | FEEERNSCIAT. EAEW Smalltalk #
C+AYRIZIES | WLUBIXEMNSRIEERP. E5F 13 B, BEARESH
MSRASLI AT AT IX AT A,

3.5 IS \ =

BILEE , BERREENLFRREESMNAER. IKITERITFERR (LA
NEMAR ) RIS IREENARER. A EAIEN—E TR
B, FATE. S TEECEREIREINE —ERE RS EE X ERRYEE, &
Visual Basic, TclZFHESMSZ shel1FRMA T EREXLXSRAT "BRK" .

HBMA, E20tHiZoeFRHE , MutAIEE AR BET MIAHE | FFTIFNIERY
ANISEREEEFMEE cp-RoM  _EEIRY. BPLERS ARREL  SiEaRE8.



FH, F£ HIESHEE. HENXE. HRB. ARSEFMS | rEXEEHE
JLUBERNFEOER. 7598  FRZHMENAEFRRAEEE—HESALEE
% . 8MEFEEENSZA. MERE LIRAAhEIRTA Co_ERYEN_ERIEER
(EZEEZ)  MBEFAANAEEENEMITN S, XERPTIFAAREER
£7.

ZF—EXY. PEEIEETIRAEEN N7

stitle The C++ Programming Language,Third Edition
%author Bjarne Stroustrup

%City Reading,Massachusetts

ryesr 1997

%publisher Addison-Wesley
Visual Basic{ERXFIZAMIAREAYEN, BN EARRISIAERTLAGERN
THIEM (8% ) fhRE (8) KA

Height 495
Left 0
Multiline False
Name txtSample
Top 0
Visible True
Width 215

(EBHNNAMEES 36 1MEBF—EX. ) GINERIENAER , ATLAERER
IMESNEIIE | BEBA— I ERRIEECEKENR215 , & FERAETREEED
txtSample.Width = 400



2R R AT LUGR RS BRI S UK EIX M E BT RIB KA.

BFERIE, RIAEASRIRMENIERUFE REE. JMRLE , FEXIT
TRRE— 1 RAER , BRREHERTINERR, MB—EFRN—IE
RMABATF | KRB FRIESIZER , FitERTPERVisual BasicBREL.
AFRENUSARSFEERFRRERE. (NRSKEEFTEREANFFERR
Fr , SR NEESERNX N B LR EREIGEIRNE B 7R IEP. )

iR, ZFEURI, —IERFRAERRAE LCR 7 S TURBERAYF
MERBLE , RERB CHPEUERCRBIM. BR/LF , CRXFNEETE
(ERERNICRE , AEFBRERFLER (EfEA "REEFRER" ) K<
PREURATRAN. BEFTIREL. 0T , %R RAIBER Rt e Rz TFRS R {E FRYFT
KREBRIREIRERIR T, BRI LATE Lo th e NFeh SRR FRIFHRE | TAH
FEJLRAIRTIEL,

FEMNERIRIEES. BIZAPAE (Ul ) ERBEN TS HETINAINAE
=. BEREHRENREESERENAEFTRAREN. SFZETEHIEN
HHAERERBMEFE LRE— M EMITERS | MR RAN AT
BAEEBMASFEAT

n = 1000000

47 * n * log(n)/log(2)

R T RIS AMEFRERIHA G REX — 1 EIF , HEMETATEX
HRESKS !

(design or architecture) and not building

LARIfERE R TRIHRTAMBREXRIED , AR LAEREHTHTMLARESRE
M. XEESN—RAIAFBARRABEABIRE T |, BRERENAHE e K
REAMRIE,



3.6 [RI¥

BARNETHINSEESH T RSMRIZES | (B8N EIGIEER
—HH . "BERVINVERSSHIN , MIARRERIER" . WESEHERIIE T Polyalt
How to Solve It [17]—BHiRBIRIAPxKIFIE . "BE—RMENIEEITESS
R . TREFRITRR , XEWEEZRREER2MERNIERENE ;
E—MMEnMERANERER , BSn=23%ERREER , AIENERS L,

AEEPITIC T EURSETRHHI— TR | BAREFAER/NER. B8RS
MIRITIABTFZHEER N , BT ENENZE. REUBEIEFIR 4P,
Fred Brooks[1817f ( ARB#E) £ 9 EFHIFICHMEFNTETEN. mXIT
BEIRGHMRERIEFRRR , TENENAIEEERS !

EFRETETESELIT AN |, 5ECMMUREREIR LR  BEERFHE
PIODHARENE  FEEEET. (R ) R UERERFRTRIRA.

THEHERERERHTRERIUEERN.

ERSHEEFRREESNE. RKIEEE R LERRERNETEEN

—HUBREIFERIA,
HEEREN, SFRIFESRVEURSEET , ERMSAEHTEN , 75
BFRIRIIZS,

RAJgeERER TR, BYA, 87 B, BFRE. EE. REESS
R E R PRy R T A,

MEGRSHIEFIIEN. AENEEHMRE | BIERESNEIESERENE
RHIAES , MEIRRTLISHERRIEE, FEABER | EaIFREREZaE, £
HHEFRAAREREAN. BHNPREEESY  FARRXLEEEIEERT.



3.7 SEn

1. ABITRERZE , EERNNABANRERS A 5 MARRIRE , HF&X
HIRRAZD  40%, LIBIRIERNEAS R  MROES., TEARARERAX
A2 M AEANEED AR 1978 FRIEE RGBTSR, HiEFsle.14
.15, 0.16,0.17,0.18, ..., FFYFIL/SRIBIELRTe.01. BHEINIE ?

if income <= 2200

tax = 0
else if income < 2700

tax =.14 * (income - 2200)
else if income <= 3200

tax = 70 +.15 * (income - 2700)
else if income <= 3700

tax = 145 +.16 * (income - 3200)

else if income <= 4200

tax = 225 +.17 * (income - 3700)
else
tax = 53090 +.70 * (income - 102200)

2. kT ERHEMDBRAENHNRET -
a, =C ja,_14Cra,_o+..4C Ay +C 1,
Hib, cp,.,¢ 1+ AL, RE—MER  HBIASIK,a1,...,3,5,C15 s Caq
Mm , EitH9a, =a,,
ZEFRSIHE—TEAR 15 BFa9REFRELRE RS ? NMEREENAN



{asCERE ?

3.985—" "banner” HE , ZREFRIMAAXEFE , BHNI—FFFE
B | ZEHEUBERH AR AT,

4. fRELLIEWN S HERIEAYRLEL | (SEMBE | ItTEREZERIRE ; 2
— B REENBIL ; FSERSE | ERFFFEEMZBRIAR.

5. A IEEFH—/\EBEF IR, FEFRAIRNEIAR T LA
‘" FERIREN—ESENEFAINR

et-ic al-is-tic s-tic p-tic -lyt-ic ot-ic an-tic n-tic c-tic
at-ic h-nic n-ic m-ic 1-lic b-lic -clic 1l-ic h-ic f-ic d-ic -bic a-
ic -mac i-ac

MBI R IR IR ERIFET ; BLE , FiEFAF "eth-nic” (B
M “h-nic” 3K ) M “clin-ic” (RI—WIAEM , ABHE “n-ic” ) . WAA
ERECRFRIXIZAN ? ZREERVMANRIE |, IREECRREREFH.

6. WE— "BIVERKRESR" | EZUILIEIHEETHNERICRKENTE
HIRISAE (XERBRA "EMEEH" ) o IRIHERERERAHE A SR
FrHYLERAE,

7. BRRFEAIFRPERRIENEN. Ji2. HEA T RIFRFERZE IR
FH, R ERREIEHASNFHENEXRIENFEENFE, 1[T1eE8LIT
BERYEE : BRIREHUFS (Flwn, 1, 1,2,3,5,8,13, 21, ...) . A
A SN HHEY RS,

8.[S.C.Johnson | CEREFZEEIN 7 HHEFIEE -

0 24456 185



HENER. TRETEBENTRES

RE—MEAS N R E RS ERERIMIEEHNRER. BIHA— s NET

RUEE , BENYEHFIPHNFEIRSA=N , FHiPHMiiEL.
3.8 FEAGIEE

HAERILASIAER |, (ERRBIERINER R 8BS RBLRIF RS, Steve
McConnell[19]H) {IBAZ) HHEREMRFET19935F AR , HEIFREA
Practical Handbook of Software ConstructionfSHEHHHEIA T IXER860T1E(E
HNASE. ZHEEFREEEENER.

IZPRIESEEF 1N2EHESAEZYIEX , #11eEX "#iE" EH,
McConnel I NIENEHREFIBFIEEERSIRFEANSIR | HIMTIeERNE
W, BRI FAISETERE., HBE4EES78FMmANXT kit” B
FREARE—EH

M REBRNREEIEEARNREGIE |, FFRREIEREAIRER
[~. JCEAESHEAY Rapid Development[20] ( f#REhRFE 1996 Srihhiv ) #0
Software Project Survival Guide[21] ( fEXKHhRtt1998FHhR ) EE#EKAY
BHE , McConnel 1IN T{FER ¥ IXM MRim AR KEBo YA DR . McConnell HJ
BITERRENE , EXKEAETIC , MRIERRZAZIFEE =,

ANHBH [ePUBW.COM| ZIH , ePUBwW.COM S FTEEILE
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FAE RETHNRER

202860 TR , AT eI E A e IEAB I RYBR I IRAE YR =
7. AERNRE  BISKRXILTEE , BRTEEIERILNMIS , BESIIEIERFHIRA
ERE B, RELBINTHEEES T |, MR TRIRE R E T R M
TIREMNMENFRA—XIBIRENENER | XIL—PMENER |, ABN
oW B R NEEFEFES.

AENENEENXEE AR B IMEF RS IERIIE. —7iE
EBRZHEFRILABENGESMANS "RENE , AEEES—1E6
], HQA ([REMRIE) Bk QT ([RENI ) EE|IR" . AERE—MAREIG
i%. FEFHARITISZAT , FANWRERIAIRR « RIS ERE EEERRIR
IN—EB7> , KEPDABTERRE=FIeENER | [@BENX. FXRITLAREE
ZEMERE. NRXELEREAHISRY , BARSIEHIEFERSREZAY.

4.1 — 49 OHkER

AEE T RIFRIERRIT  ERREEEERELVIINE. AFTE—E
ERFRF A RERBRER | —HoER, ERXNIEABNEEEZE |
(1 ERRIERNR R ERER.

HNEXBRIXNIRERE?2. 27, HlIEEmEARFREIEEx[0. .n-1]F2
DESERITE t. [22]FfibR , BHn>eBx[0]<x[1]<x[2]<- - <x[n-1],
3 n=eBIEANZT. t 5§ x HIENEIEXREER. TeREY. FRERET
FFERTY |, (RCRBER A IERIET T, SRR Y (IBRMNME)  Zp



/3-109 , BfRtAEEEEx([e. .n-1]1F ; Blle<p<n-1, Ht=x[p]l.

o EREEFEIRREEF R S TTEICEE ( MNRFETEERE ) KE
RIEE, —E  XNEEEREMAE | ARETEt SEENPETUH TECRF
F—HACCERLEERE, ZIEREHT , BEEEAEPHENEREE S thYE
BRI AL, EENNTTRIIERT , ZHERARNOFENITlog, nRHIRIEE,

ZHEFREANT T EMERETF | RENDREMZENE, (BEM1E
7. BEX—RHNE—TNEMED LT  AEBCREXERER. HilE.

KELTWRERFR DRINMESZAE, FEIIEEVNTRIBTENS _ EEAT#EIA
HEHRRAER. AILAEREI—MREES  SRARBETLL, AErEER TH
EHE . JLFRrERIERREMR S E Crek TZESRIERAE. Ria , IR 30
SRR EXEIE R RELBNHEEARIE 7RIS, T/ MREEN—F
ZEEFRIGEERAR/NE | 00%iiEFREMENNEFFRIL TIER (FH
KAREIRERBAIERAIEFA — 2R ) .

BARIRE | 1IRHFTERAYE , ERNEN 104 B iZF REEBHEX N IVERFR
BS1Ef, (BEMMARE—RAIIXMESEMRAIIA : Knuth £H The Art of
Computer Programming,Volume 3: Sorting and Searchingf¥6.2.1T5HYASE
WoPiEE  BRERIOERIONE 1946 FHART , BRE—NLEHEIR
N EEREFAIER1962F 7 HIL,

4.2 HEFRE

ORI EEERINELEX[0. .n-1]F , BPATH—EFET < IIENS
EBECA, XEFEAmustbe(range)RERr | MRtELRT |, BBAE—EE
rangedl, (ERIXMENX LG EEMIAR DGR NEATEFESR

initialize range to 0..n-1



loop
{ invariant: mustbe(range) }
if range is empty,
break and report that t is not in the array compute m,the
middle of the range
use m as a probe to shrink the range
if t is found during the shrinking process,
break and report its position

IZIEFFRIREER D RATESHRIEIAAEL (loop invariant) , ZRTLAE
XM TREFFINSHIBTS ( assertion ) FRAARZET (invariant ) , RENES
XENERZRIIZ G | ZSEAE, X SREREESENENE S AW
g

IEH—EEER , FAREREINREEEEZAZEI. FMNEXNE—
[TEFEEE ( range ) R | XEFERAREANTRIAU ( 33N FRlowerfd E
BRupper ) KEFDSEEL. .u. (9.3 NS ERREERERMEIIKERERTE
) . 1BiER#mustbe(1,u) iR : NRAEEAYF |, tH—EE (AKXE ) SeE
x[1..u]ZA,

T—2RITIERMIIRM. 1FIuMIZAEHE , A EEfEmustbe(1,u) AR ? Ef5
WAYERZFn-1 : mustbe(0,n-1) RiRANREXF , BRAtH—EMEX[O. .n-1]
&+ MXEFHER(ERF—FTRAEREE., T2  YethaiEEs 1=0
Fu=n-1287%,

2RISR ET R EMRIFERN, S1>uRPEREL. .uh= | &
MERT , BEIAME- 1IRGEp R LEEIN , I2FT .

if 1> u

[t



p = -1; break
breakiBAR LT HMNERY1oop, TEANEDTHEEERIIERM :
m=(1l+u) /2
"/ IEEFFSCIEHRE  6/2%F3 , 7265 F3. B, ¥ ENER

l=0; u=n-1
loop
{ invariant; mustbe(1l,u) }
if 1 > u
p=-1; break
m=(l+u) /2
use m as a probe to shrink the range 1..u
if t is found during the shrinking process,break and
note its position
AT TERMIPNE=1T , FEILRHx[n] , FRIGEAHERERIRIFAE
TURkAZ, EIERBE—RRZA -
case
x[m] < t: action a
x[m] == t: action b
x[m] > t: action c
XITR(EDd , BT ENIEm , FRLUSpiamFHEIEEIR. BHTRINRMERENT
RAY , XEEPTICE BRI FANNRE—MERANTIE B LUREXTREEE!
( XBEE T EHHIEIE CROERR IR —ER D IRE ) .
ANERx[m]<t,BBAx[0]<x[1]<...<x[m]<t, FEUL , tAAIBEFFETX[0. .m]H



RMHINE. FZECSEMEY tAEX[L. 125N BES , TAlt—EE
x[m+l..ulZA , i hmustbe(m+l,u), A , BITELR Am+ 18] LIBIREZAT
zlmustbe(1,u). FHXLFTRMABIERIIBESRS | MIRG 7 RN,
l=0; u=n-1
loop
{ mustbe(l,u) }
if 1 > u
p = -1; break
m=(l+u) /2
case
x[m] < t: 1 = m+l
x[m] == t: P = m; break
x[m] > t: u = m-1
XE—NEREIER | REMTUREHI— M AZMNS. BFERERRA
( BREMAZAHERE T TR RERT (RIS AZETURIRAL ) ERAISEIEE
ZREGU RO CRERT R TIRARWER. 1S 2R INIFEFPRYIER M. 7 — 215
L. ERXAFCEREZEFH —ERERN. EMREAENEEZA , B/l
B B IZBRITIRE R B S ATERAI—EL,

4.3 i

SEXSEFAREERAEE | TS 2IDEEE0E _EEAMFFRRER
19, ARERWIEDERIGEE CXERFERMERED. A BPRIEIE. F115H
FUEDKEXNEE LERIERA,

AOEA SR FIENIERYA T EE LR — o B e AT TRIIGIE S



i, ERFBRMIXAZIEDARNST. T—RREFAEERTSHITER ,
MU T &4 SRR AT AR E LS.

ABIAARRE LM FHTRY ( A—iBEF R | KBEEE/HIRZANE
17) | ZERESHNES T EHTR - N MRZARETHR | GEEIIR
MaTH RS EF AR AR AY,

g

M=
=

I (] A2 28 2 R N ZF
GRS A LS, T kR4 47T .

BAIMNELUTESTHAITIC. mustbefIENINT : ANR7ELEF |, FPAE
—RETEX[0..n-1], HICAN, H11THMSmustbe(0,n-1)AE. T2 , IRIES
2iTRIR(EIE A 1=0F0u=n- 1R LIRS 31THIME : mustbe(1,u).

TEIICEMERYERD | B4TEBR271TRIER. R THIEMHIERNNE S /931 EE
7, SEDESEIAARINETIEX.

iatt. BEIRFIRPITHRHMRAZNAE.

RIF. MRERERENFIBRIFHRIAREIMAAITAIE R , RENEAE |, BB
A, EIMAI TS ERRHERE KA N E,

&b, EEEERIE , FEALUSRIRIERRIZER (EAGF , BiEREREE
ZFHHRYE ) . ARIBX—REERRIAR IR HIIAYESE.

XTI | BATESEIETHS S5 51TRIER. O EAmRSRIER |
XIBSTER 27T TONT. 19188 91THI56211T ( breakiE®) ) BT , FFHA LRI
R, MERHFETE  BEEF2717 , AULUSRENREER , BAIXX 55%5171EE.,

1.{ mustbe(@,n-1) }

2.1 = 0; u= n-1



3.{ mustbe(l,u) }

4.1oop
5.
6.

7.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.

{ mustbe(l,u) }

if 1> u

{1 > u & mustbe(l,u) }

{ t is not in the array }

p = -1; break

{ mustbe(l,u) &&
m=(l+u) /2
{ mustbe(l,u) &&
case

x[m] < t:

e Y e i

x[m] == t:

x[m] > t:

1l <=u}

mustbe(l,u) && cantbe(@,m) }
mustbe(m+1l,u) }
= m+l

mustbe(l,u) }

x[m] == t }

= m; break

mustbe(l,u) && cantbe(m,n-1) }
mustbe(l,m-1) }
= m-1

mustbe(l,u) }



27. { mustbe(l,u) }

FITRIRIINTVSEEIHE7/THIMS - WIRtESET |, AU ERERE]
Muzid , H1 > u, XEELHEWRERSTHIISMA | tAMEES. TEES
HTIRTEP-1f5 , AT LAERIER IFEIR,

SNRFBATHIMBNAM , MHANZIFE 1017, FAETMRANE ( FATKBEXNEME
A8z ) , FEBRTFUHEY , AJ181<u, F11TEMRALIFIuITEIE | [ TEEE
NERRANEL. BT FYERRMNTRMEZEHERBASEZ/NT 1, Frld
BRI 121THIMTS.

NB131TER271THYcaselBDERE| TR 3MARE. REZAITRI— 1D
BT HIMTHIE N0, HFB2eTHIMTS | FlMSpiREInH R IEBINE 1
AY. XEHELRIEEIARITT (—H@At ) | BTFFRERARIR &R IR
Ay, TREAIEL T EIAR IRV IERE.

THEHITIEcaselBAPRIHMNITRD 2. HTERSIUBRIEHER , FAHCHBENE
PEFS—INI L, WEB( I EEDHEREIFE 2217 ~ FB2617. EEH231THIMT
=. BN FEIEAEN  BARBNETHE, BTt < x[m]<x[m+1]<..
<x[n-1]1, BNFIIFAE | TRENITLUAE A ESREPEHTZTm- 10947
&, (EARERICIARTAcantbe(m,n-1), BEHFHEA] , WRt—EEIFuZE ,
MEARFTEETN , BPAtM—EELMN- 1208 ( FiiRRtExT ) , TEERIH24
17, BT HERHITHE25TAER 261 T IE—XEMENEN., caselFAIRIX
N BRI 7 582747

FLMTEFITRITICEGTREERETI | 2l , FfiI5eak 7 caseiBAM
BEND IS, — M EMMERIETER , BN UGRE 7 A%,

1ZIEDHTREE | ARBEIRBEBRIL , BBARALUSE/EMRRIpE. (B | 2K
PREAUREEEER , XL, XIERBETWEFRRSZEFITFICHIRER



RAHYEIR.

BAIREEBEN S — M REXSEEL. . uH T TER. YIS EEAE—BIRX
N (n) , BATERITREZCETITED T —IILRILER. Eit , ZIERL
IE , FAMIUEBERARIERENECEE N T 5 12 75RFE0], n B4k
THEPEER. caselBAPARLILBEIANRE MO ( 141770552217 ) EBHERR 756
ElPEmERYE , AEEEARNE g, Bt , BROSRIE,

BTYRXEGRON , BERHNE—STIEXIMREEGELT. T—FEET
LATERR © FCRSEINZREY , AR T AR RIERFIET ES5K.

4.4 [RIH

AENGI R FEFSIERESNS | [RREE , FEARRENS
EFINFAEEEREIIERE | JLER—RENTEHTREFNEREDHT. 1%
GINEERFAETHEHATER : LT AFTEXALEIN. FslR  XEHT
FR TS —RRIERYRIE | BFELUTIRE,

#=. WA, BEFEENBEZENXRYMEHTERN “RE" | SES
ERFRAULUERERXER R, XEMSEEFEGERTNARE T —THie

IFrHlEr, EhfEFFRIREBRIEHES TRA "UTXFEOREIT
T—FKIEQ" . TLBEEEGZERMIMSHO B DImERIITRIE—2
SRIBRBIXFHYZEH,

T HIEN, XEEREEARER IR flcaselBq | TEEFIETIET |
ZNMDXPI—IMRIEENT. HNBEI DRI o TE— 1D SniE TSR
5. —ESIEERENDXHELIFRERMSRIER. fla0 , NRPITTIED
if 1 >j, BRANBAILAMISL > jHBERXANSERESE T MEXRIMR



il

EIEHIER, BN RYIERAME RO ELRRSZ 3 AR

WIRtL
------ { A2 )

—

>0
r'l

iy

vy Ik

HAVETNCHERUIRIAEAREN | RRIERERIEEBRIFZAE
AR, HEFRWERTAIXFL IR T EERIERE B Rx AT EB
HE, F=LRIERLICEMEANZRIT , FBRINERERERN. 551X
ELRAA - REERREELLET | BRARERHZLERR. RIE(IEemAE
f 75 ZIERREIR—ERER L ( o RS IERRRRERRS AR E LAY ) .

REY. EIDUE—RE , BSFRERRMISRIFAEBRN. ESH
(precon-dition ) REERZEREZBIMAZAMAVAT , REFH
( postcondition ) RYIERAMFREREFELR IEHITRIRIE. QERTLABRIGES —H 18
REREANT

int bsearch(int t,int x[],int n)

/* precondition: x[0] <= x[1] <=...<= x[n-1]
postcondition:
result == -1 => t not present in x

t

@ <= result < n => x[result] =

*/
XEFRMEHRRELFANMRZE— 32 « REREFRMHHENERLT
FEL  BBARERIRI TR ERY. —BIlBRSAREEZMER  ELUs

H
dH
X



RIN AR AT LA EEEARRIE R AR EFRM BRI X RTMABEES SHEIL.
I3 ARSI R PIBEIRA "REmE" .

4.5 FBEIGUERS

S—MEFREZULIABEERABERIME Bt TEEENEMER
WRAEA - EITRERFAFIMALE. XEEEXHRY | ERTaUREFIER. 2
TERHERSZER. AN, EFRBENEFEERIEHF—NRIER
FX—RR0E |, AT RERE HE—FERF. BRI — TR NER
RIRE—INMES | RERAMIEFRIERR.

APHREED (FFRIEHIF. FLUENFUE ) BERWIERAHITE R
EFIFAR. EREE—TABINIHREERIIDES kAR | XNEREEMER
IAZIUSHIEA. EFRXATEZRIFRLITSEI IVER ; THREESERG
PN EEPEMSNE—IEAN , REEELERHZFS.

WIHES BATEFRRBIRRESTRG | i THIREIRRHET A E
A. WEREF , ERTSIEQRIEBLERIEN T IEFRYERATE | MIXIENELR
RS TTUEE T EARS INFERAVIER FIMHEIERFFRYER. EIdE
&, FEFMEEESRABIERONS | RERFONBERER  F2E
ApFp " HEEELER T , BAKENMT" R, T—ENATEFRIEEERN
WHFEHI R EN MERHEE, MEEEFEPIEREXEE | SR
EE—RIRNRRETMESFREIREEMATRINER , BRZERFASHIMT
S TIEEREREHUN.

XN RS EREFRRN—SBo AR, REBRIMUBERESRERE
FRIXEE. m—AHE , JINAEXEIIERARI SRR REENE A T —RE
B Cimizid thEBRIREN | AREEFE , "B R9ERDSE—IXH



oI LAERRIETT , ML "B2" MWD EaHER. SHRRESEERERDE |,
fifi A S RAFBIRIEF P TDIBE AR RRIIENIF AR, EREBZRIERDRT |, fBA]
NiREEZEHCHmEER XY  ERIARIRERT. EFSEHZA , Tt
HARGESAXMIS | XMERIISEE BERSIER AN REFRI,

N
o
\]
S

1. RERAIN—oERIEAHEHT , AREREETNEREEERA S
E. (FNIIERZER R B THTER (AIIRECse. HExt. TEEBHA
BRRSEEEE A MR ) I8 ? REBEEFEMANR | (REEDEREZER
SR T ACZIERR ?

2. NRFRHN D EEGRRRAIEZ T | BBABNX NEXRIIARA
1B tESEEXFERHERERRESGp (MRFESME | RENEARER
IREEFRI— ) . ERABYERTEHITHEORER (1ZESTLfELog, nik
PERZ RZERY ) .

3. REHIIE—MBAN D EERIER. NEFNERFRIBRL SRS Sk RA
N EZREFER ? Lo RETHE ?

4. BN D EEFEFRINEURY THITRE" RITEREFHRITRILCBIREL ,
FHERRE IR ARSI BB EIZ 1 TR EJfRSE T ERAY.

5. IEBA FERVE R N I IEEEE AT REE 2R UL,

while x != 1 do

if even(x)
X = x/2
else

X = 3*x +1



6.[C.Scholten]David Gries[23]fEEScience of Programming®i& NHE
HIEIERFR S "MHRERRR" . A EE—LEBE I —EHE S FRINNERRE
LIR—XHE "85 RS, BEE NEHAIEE | EEEPR—MEF /1L,

MEEPFENIEENAREIS F , WREEER , B el 18 e BEMA—1 80
HNEESF , IRAEAE , EHENE FRERET  MMEERENS FTHR.

IERRiZIdERE L, RRETEETHNEFOESREYETHEE FEEEF
RIEEBRREKRER ?

7. —EASEERE—MEME BRSSP ESAEFER 7 FTEAYEIE, nXIsC
(a;,b; ) IIRHIEBEN TnikELLy; =a; x+b;. Jx{UTF[0,1]HAT , }FXIE
[0,n-2]ARIATEL , IXEZEHRY; <y, 18 :

/
-__‘_______-_‘—‘———
——

AEERNENR , XELREERSE LAY, BE—NHE<x<1RIR
(x, y), (CEERECSEX N RN, Oz TRIEERZ @ ?

8. _nERE—IUINFERER . €38 n M"ENRFTEK , ZoERFE
A#log, nRECE , MIRFEREEAAn/ 2R, EEER FIXELEER
T EEBELEERT  —oERVWITEER. EABIITERSHERRERN
XTEUERAILCBOREL |, AR LAEF RSB EZ TSR RIS ? J9iRFHEN | RER
TEEE—IEE1 000N EHNEFE.

9. FeRA MERFIGIESS | EfRBBL NS MER ARV /BdaE , Fk
BARIE AR E TS . F—MEFLHRENZa=b+c,




i=o0
while i < n
al[i] = b[i] + c[1i]
i=1i+1
(ZABHNTEREMMBRRERRETE BB EENwhileFAEH
T “for i =[0,n)" &) . TERMUBHERITEHEXFIIEKE.
max = x[0]
i=1
while i < n do
if x[i] > max

max = x[1i]

i=1i+1
TENINFEEZEFRECEEEX[0. .n-1]1FERENNE,
i=20

while i < n & x[i] != t

i=1i+41
if 1 >=n

p=-1
else

p =1

N ERERLAELC T nRIXI SRR Bl EXAINRTT . 1B TR R RASFIGIER
B ; HIAChRALLREZY | BBIEMIINGR,
function exp(x,n)

pre n >= 0



post result = x"n
if n=20
return 1
else if even(n)
return square(exp(x,n/2))
else
return x*exp(x,n-1)
10. E S ERBHPSINER | WEEIBERNIEEXES I NFEREES
(VAR ) #5idmak ?
11. (FRCCECHREEIFN — DR RREGHEBHEIERMTE | ERRERI=RI
™~
int binarysearch(DataType x[],int n)
ERIR{EFIZEREY , AEE AR S I3REL.

David GriesfiZfScience of Programming2fERRIIFsTsBRIEN—A
AIJB5E | = PBHIFEAH Springer-Verlag hhiuftT 1987 Shibhi, XAFSE
PHBLE , HMXEFSIE AT T ENNNE | RETie T EESHIRER
W, AEZH A TEFRIEREREFL ; WEHEREKR B R
BRI | E—ANER EHE— AR GriesEERH,

AFH [ePUBw.COM| EIH |, ePUBw.COM IRMEEFHEEMINER

HFHTE ! ! !
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S5E JmiE/NE

FIBRIALE | (RELM T —UIZMHMHIE | BIDRNZREENX 7 EMRHRER |, &
W F IR R AEIREI & F BEIERIEX , BIIEFIGIERARSH T U
13 , ABXNHEEREESEEE. AKX ERRSHENRIRR S ?
B, FEEE , RARTERIRWE 7.

EFRERRAMENE , MBNESHEERER | RERHADB , FFEEBAR
g, ARRTIMEIEEREET. BRRXEMTEE. BEEEToZNE T
R | XFHSSE—KE | MIAMEAMEERRFRIXE FERIMX VNG

BRERUIERF RNERBIFZR ( scaffolding ) RIGEMILIARE. AREEIL
IR RI—EF RO UBMIAN — DR FAE AL IR EZRICREL.  (ERC+HEL
JavasEIRIIB S ZAREEIL A ERFERTRESHREES. ) w55
PBLAE |, BAGEERMFISRERENR |, AREMENEE , FEdsLiekT
RRIZ1TRIIE), XTIXEE—INRECRR  XDNEREAEB Y. A, XHHEEE1EE
—EAILAEHAIER.

5.1 NS ECFE

(RiIREE AN BRI tRU4ESELY/9DataType , DataTypefEFCIESHY
typedefiIERIENIT :

typedef int DataType;

EXRAAURKER, FREEEMEAEE. SAFERNTRINERE



SCH

int n;

il

DataType x[MAXN];

( REXNTZHAETFRIRERERNRENE , BRERIR T EC+HEFIAE
$URRDE | (EAERZESNALISER/NIREIFEE. ) BlIRBIREN TRICEH
#

int binarysearch(DataType t)

/* precondition: x[0] <= x[1] <=...<= x[n-1]

postcondition:
result == -1=> t not present in x
@ <= result < n => x[result] ==t
*/

4. 2T FRIRER D B A E I LB IS TR CGERF ( B3 EMESRY
Z2F) . IIBEEEREESEREPY , WNAIOESERNIREIZE. FRGE
SHIZIREIER for (5 ;5 ) BYCHMTEIFEILoopBRIGN AT :

for (55) {

if (1 > u)
return -1;

...rest of loop...

}
WAL LRG| BZEARTNwhilefFBIMNES !

while ( 1 <= u) {

...rest of loop...



return -1;
TREIZZNERTT
int binarysearch(DataType t)
/* return (any) position if t in sorted x[©0..n-1] or
-1 if t is not present */
{ int 1,u,m;
1l =0;
u=n-1;
while (1 <= u) {
= (1 +u) / 2;
if (x[m] < t)
1 = m+1;
else if (x[m] == t)
return m;
else /* x[m] > t */
u=m-1;
}

return -1;

5.2 M TH

ERZRHNE—LT SRR T —EFaE. NEH (Fro., —Til =Tl
) HEMEMCNEERFPIER. EAERISANNTRREZR , T8
T2 | REREFRERZEE. SITETNGESHIFIREMALITSAIZT



1E .
while ( scanf("%d %d",&n,&t) != EOF) {
for (i = 0; 1 < n; i++)
x[1] = 10*i;
printf(" %d\n",binarysearch(t));
}
A ISEH—MNE 1+ ZITEUNGESIER | binarysearchiREHIE S L
IRMUIBAImaineREL, BILATRLT , SIBINERSMYBIFIRE | ZEEFEEIK,
BNBNIT "2 0" , BF4d— 1o , Hx[e]=0, x[1]=10 , AT
(EF—1MEHANT ) LLHER "o" RIERE | TX "o" UTE&E "o"
2 0
%)

BARBMASIRELREAMMAT R, T—E8EITE TR "10" &K
2. JRERYEITHEIA T IXIERRIARKINER, =it , ZEFIEEELE T BE/mN
ANETTRAVEEFATE R RERUER. SEFMEUEE 7 AEAURE AR IAIRZ
5, BOEFRNEREEEEEEL T |, FEBHSHREXZER 22T



. TR T HFIRAME B a5t T(F,
ARATERUHERXA—XIEE. FTER/LUEIEFREEN SRR
=R
int badsearch(DataType t)
{ int 1,u,m;
l=20
u=n-1;
while (1 <= u) {
m=(1l+u) /2
/* printf(" %d %d %d\n",1,m,u) */
if (x[m] < t)
1l =m;

else if (x[m] > t)

u = m;
else
return m;
return -1;

}

( BAVERMSEE SRS EEEprintfiEE, ) {REEHXERREFHY
ARG ?

B TR NN, ERITEERIE 2R T oER20 , AUE3 AT
JT2=30

5 20



5 30

5 40

SEIERE RN , BFHEHANTIUER. AHA?

AR | B LEREFRFRBAT — M printIBOMERER. (1XIE
BREAMERE , URBERIFER. ) ZprintfiEQERTEHRERTL. nflu
AHERYFY

5 20

0 24

5 30

w
w
>~ o A B B

33

FIXERER IXIRVEHRAHE] T 7TER20 , B UREEERES XN



=IRERNSHN T FEE

2T 30, BRERERFURRNSEZELFRY , B2
N, SR ENERREIREEB R IR HAIZ R XX 7.
SEREERL—NRRRAKREFFRVNEEN |, BENSEXIEFPERE
MEPLIRIFZRAVEIN TR, (B2 , SAENXEFEIERMFRNEIARN | printiZa
SCHEESRBELLERIEIHEE R , EEEM.

s/
— >

5.3
EFRAEFTHR_DEERN , MSHE TR EENAR | RLIARESIE
FFARIBIFL |, el LARSRHIMTEFRIER . IE  FRATBHTSEARES | L

RRERFE TR T A SEAIIEEE—EL.
A )ERassert Rz A MBEFENMNEERANIE. ESassert(n20)En/0

BE AR AZAME , BE n ARERNSKRESEMNER (TEASERELNSE ) .
ERE o EREFREEBRCR , FATTREFHIN TS

else if (x[m] == t) {
assert(x[m] == t);
return m;
} else

XA FBEMSNNEE 7 if BTNFEME. RMNSUTHEENERITINE , LEEH

IREHEEBNTEER :
assert(@ <=m & m < n && x[m] == t);
STEAENREHRIBAMEMRLLR |, BIELIFIVEERXT , T2 LA

eI E RIS R R 7T —3318BrITHE , HF

Bz

BICEHAEEERS. Bfi1e]



—NNFERME 51T KTERE

assert(x[u] < t && x[u+l] > t);

return -1;

HPEIT . (REHRFERIFRP1A3MESE , BRATNBA LIBE2AFETR
. BIEXSIERRIER:  ZMSEIRBERN , IHA?

Sn AT, TEWIRKA-1, T , RS IZEHEZIMIEIN TR, B
EHSER , KB NEIAFIEESH

assert((u < @ || x[u] < t) & (u+l >= n || x[u+1l] > t));

TSRS LAEAR e ERE R R IEFI—E58IR.

LB EERIA L BRI R —E SR 1, BlITLIE
ERAIN—REVMITTEM—FTS | EEFTIRIZMER. FIG size #1048
HAn+1 , AREForERRBAI TS !

oldsize = size;

size = u - 1 + 1;

assert(size < oldsize);

HEERANXFBENETD . BEHRRBNAE T — 1 —oERIER , LN
EIRRENEFERAVEER AR, — BN T NHAIRE

int sorted()

{ int 1i;

for (i =0; i< n-1; i++)
if ( x[i] > x[i+1])
return 0;

return 1;



A LIS  assert(sorted())7T . {HEMNER , HFZUKAIFHERK ,
BNz AEMERE R ZRIH T XU, Bzl eEER/ACFREH T
P ERENIEITEIEILELL T log n,

ERIFRPNTIZREET , fiS2REHREE. SEAINBEIER RSN
B, BTSRFRRERE., REMBERATCERENMES | TEAUILERENR
WIBWS | MASSEUEITIIRIEMNTEH. 35, Tony Hoare®EEZFEEI , EMlL
RHMERME , MEmAMIEHSXANERR , SHGREEF LRGN EFERE
X, M NBEHERER TRIKF,

Steve MaguirefJWriting Solid Code—3 ( HiEXHNR{L1993F kR ) SE2E
ISR T ET ARG SAIN AR, BIFERNAR 7 AEREREY = A EPER S
TIN5,

5.4 Bzl

HAEREZIEF LT BB SN TIERIERELESE , FERIMBERXE
TFIMANULAN., T—LCmEREMFR | ERVSENERAITENN.
IHERERIEBINEITES , nAER/NIIRTRE(E (0 ) THEIRARIGHE(E !

for n = [@,maxn]

print "n=",n
/* test value n */

printiIBIRENNIIHE. BEEFRASWXEFN | XEFNXIGEI T LR
ALMIARERMERIER | A—EREFRUNPER TEEE | AYUEAIE—MEIR
HBHEAIERRFE LB 7 BRI,

MBS —EBo 10l TAETRERAIIER ( EEITENE T — 2R
s | MIBRERASEMEIZMNE ) .



/* test distinct elements (plus one at the end)

for i = [0,n]
x[i] = 10*i

for i = [Q,n)

assert(s(10*i) ==

assert(s(10*i - 5) == -1)
assert(s(10*n - 5) == -1)
assert(s(10*n) == -1)

AT T EENHAEIRITORE | Tl )E X EMHNAIREANT

#define s binarysearch

*/

PERFRRIBTS AR IR AR IIRHE RN E— 1 AT BERINE | LIRITRER

AR EMZTERDRZINIER.

WTFERRY S —EB o IR A TR ERESHIEA

/* test equal elements */
for i = [Q,n)

x[i] = 10
if n==20

assert (s(10) == -1)

else

assert(0 <= s(10) && s(10) < n)

assert(s(5) == -1)

assert(s(15) == -1)

1R P AR P RITTR AR /NI KLRITTER.
XA ES 7 EFIARDHE. XinfEe ~ 10e0EEHBEH TIRE 7=

V.



HE., ENHENE (0,1, 2) . 2N/INMBRURIFZS  2MBERBELIRVE
B, FahmXENdSRENE (FTERELSEEHEE ) | mATtESRUE
REERDLOAIE, Hmaxn A1 00eRT , XL EFAVTEN LNEE/ LAY
A8,

5.5 1A

RERTUERAVHEZEFTEFZERR, & SRR EZERTR D
BRESFEKRYLog, nXLLRIE ? TEIITAIHIFERAYEREA |

while read(algnum,n,numtests)

for i = [O,Nn)
x[i] =1
starttime = clock()
for testnum = [0@,numtests)
for i = [0,Nn)
switch (algnum)
case l:assert(binarysearchl(i) == i)
case 2:assert(binarysearch2(i) == i)
clicks = clock() - starttime
print algnum,n,numtests,clicks,
clicks/(1le9 * CLOCKS PER_SEC * n *numtests)

ZABTT EEN N A E TR ARV EE P T IR IR — DR R TR ER Y
E1TRIE, RIBERIREEE RN EFHNE— T THEITnumtestsIXE
R, switchiBAIEEFENDNEZE ( BFRMZERE T LI N A RIERFHT
fll ) o printiIESIRE=TENEMNHEMEHE | FPHFRIEE ((MRXEESRE



RXE ) UR—"ESZRERE ( A0 8E R NSRS RIS T
8 , PR {EprintiBA P HRIRAI 15 ) .

TERIZIEFE400 MHz Pentium IIHHEHN EELFREITHIER ( SLAEF—
¥ BARBAEIERARMAERR)

1 1000 10000

1 1000 10000 3445 344.5

1 10000 1000

1 10000 1000 4436 443.6

1 100000 100

1 100000 100 5658 565.8

1 1000000 10

1 1000000 10 6619 661.9

F—1TE— 1 eeoNTEHEAVEAE EXWEIAL (HIBRIALERII—BEEHARRNZ
SR ) #7710 ek , HEET3 445 NETHHERN (EZRFTRENE
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{ int i,n = 1000000;
float fa;
for (i = 0; 1 < n; i++)
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return 0;
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BEYT , BFEEITEX([1. .J]10EH , FalnzSHERATIZS AIERIRKE
M. FRIRPABII TR
maxsofar = @
for i = [Q,n)
for j = [i,n)
sum = @
for k = [1,7]
sum += x[k]
/* sum is sum of x[i..j] */
maxsofar = max(maxsofar,sum)
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BEIREENAERHRITRIREA BTN , ERERRIE TR ER0(n). HEERA
BRI HER ERY I TR EUESR | ATLASAIEMEFRIIEITRIEI SnBYILT BRIELL.
R BA % EZF RN FIE.
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for i = [Q,n)
sum = @
for j = [i,n)
sum += x[7J]
/* sum is sum of x[i..j] */
maxsofar = max(maxsofar,sum)
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ZHATIR , FTLUSRUETTHTEIZO(n?).,
B FHRERETHEHEIMEIMA T Z B EMERVEIRS R TVER
BAPUHELSH. cumarr FRHIZE 1 NMTHRESE x[0..11PFMERIRIOAN , A



LU x[i. .31 EEVRMALABEE I Ecumarr[j] -cumarr[1-11188], MH
IATLASRIEZR208HKES |, WA
cumarr[-1] = ©
for i = [Q,n)
cumarr[i] = cumarr[i-1] + x[1]
maxsofar = @
for i = [Q,n)
for j = [i,n)
sum = cumarr[j] - cumarr[i-1]
/* sum is sum of x[i..j] */
maxsofar = max(maxsofar,sum)
( IRSFER T HiEcumarr[-1]1RIEE, ) XERAMBRIZEITRIE0(n?) , ES
IS RiX25eE—H,
ESAE , NERNEEEE TFEEIIFREE AR r 8/ FaE
FRTEERIEH. EAFE o(n)NFEE , FAXERAZEDFEFSEE, R
BRI ATE R BERYFHE |, NMIRISEITHIRIEERIEAIS?

8.3 /\QL\%'ti

BAIHISE—NR¥ETT ( subquadratic ) BiXREZR , MRIFAEFRANEZDRY
M5, ATLAEREEIT T |, BMEHASESMRK. ZEEZETNTHS
ialRE

ERRRAUE/InBIEIRE , eNBIFHRRFE MR /9n/ 209 Faf , AEXE
MNNERFTEFLANEEIENTTNER,

EARGIF , WRaREL RN ANNEE, RIS EXD AR F RN RE



PRETT AR B N A/INEIEFIFEE | 25FR)9af0b,

a b

mid|Itictia, bRTTREHISRARRIFRE , 7ZHFR/Im,Fm,,

m

my

il

MERVEBSZRUANB S EEKEIRRAIE T AT mEEED
[AEFSHRANFREDEENHn,F. XATLER. FXLE, FAFRAEE
LEEANEah |, BAEANELbT , BAEH b ZERNR, HITSEBEHIRNEX
FRIEFRAN .

m

{.

HA I AR RS I Em fm, , FRESEMEMSATEN , REIRE3
NEFIPHIEKE.

BT ULRERMEAS T T RRESERFNBR T | EFERRAYERENE
SENREURIMETEN., BIEEESR | RE— 1 ENRENRAFHERN
MMRIZEEFHIE ( E%ZENARE , UEXFEHENMe ) . TTREENIRKX
FREERAEN 90, ATIHHEm , BAITEIMREAI , m EaFPHIED 2aFEEH
BFBRXTFEE | fin LbFRIE D B EMIRNERFRE. BXEEER
Za2—REER T TENER3NG

float maxsum3(1,u)

DA

if (1 > u) /* zero elements */

return ©



if (1 == u) /* one element */
return max(0,x[1])
m=(l+u) /2
/* find max crossing to left */
Imax = sum = @
for (i =m; 1 >=1; i--)
sum += x[i]
Imax = max(1lmax,sum)
/* find max crossing to right */
rmax = sum = O
for i = (m,u]
sum += x[i]
rmax = max(rmax,sum)
return max(lmax+rmax,maxsum3(1l,m),maxsum3(m+1,u))
BiRNIEYIERNT
answer = maxsum3(Q,n-1)
IZIEFFIBLERE R , BZWIE | BREE0(n log n)ESERMER T AR
&, BEMANALOEREETHE. —MIFECRNICIER | mBEESE®EF
#BHAATO(n)IRIR(E , MZITAO0(logn) RiEH. EFBIHINCUERI LB ISR R TS
k. ERT(n) RERIARIn BT ERYATIE) . BRAT(1)=0(1)A
T(n)= 2T(n/2)+0(n)
15T HIZEHERRAYREAT(n) = 0 (n log n).

8.4 e



FATMER R FAENRERNEL | NEEESAIR ( TTERX[e] ) FFiaHd
i, —EE&AR (JTTHEX[n-1]) AlL , FHC FTBRIREH IR FHE. &X
PAIRIIIREIR 90, RIRFAISHER T x[0. .i-1]1/9EIRR , AFAWENSET BAE
Ex[1]1896R0E ? FAERRUT e /ARIRE | BIiN TR , RS FEE
BAERIL-1MTTET (BIVEHEFMEE maxsofar H1) | EAHERNEN
i (FGEEFMEEmaxendingheredl ) ,

maxsofar maxendinghere

!

ERSRUEE 3 BREFAYCEBMLIFIRITE maxendinghere JFEEIN—1F
BEZE. HNAILMERSHER2AIGERBEREEITFAEL | FALFFRITEER
UENINEXRFRE A MENBERMENL-1INERFREHTIHE, XEHE
HTHIZ4,

maxsofar = @

maxendinghere = 0

for i = [O,n)

/* invariant: maxendinghere and maxsofar
are accurate for x[0..i-1] */

maxendinghere = max(maxendinghere + x[1],0)

maxsofar = max(maxsofar,maxendinghere)

X MEFRIEEMETTE maxendinghere, EERPHSE—MEEIES
ZAI , maxendinghere2ERME N - 1INNEXFHEENMN | MEETKEESAE
RAUERN i NERRFREN. EL x[1]ZBEERKANIEER  WZEEES
{fEmaxendinghereffAx[i] ; EINEx[1]1ZRERANE  ZREEDHRE



maxendinghereEHNR A0 ( AAGRMUENINEAFRENETATHE ) . %K
IBLEREZY , B+oE8E | EfTiERERR « HizfThdEso(n) , BLEIIFRZH

ZLEEE,

8.5

S e\ — y—
S /\E/ \

AY

H

ZIBRTAL , B —BEEESRMFERXoDITERIREEEE , MEZHARIEFRY
EITHIE Y, FfEE4ee MHzEPentiumIIit&EHN L , BGESI YRIEA4NE
TEL , FEOHEITE , ARRENNZIRSETRIEHTIME | NEEI TERIZER
1, (EX2bRE ThE—REE R 2m10%2 A |, EISEESTEERN. )

\N—y—

" E 1 2 3 4
iE{TEE] (D) 1.3n° 1012 475 loga n 48n
10° 1.3 ¥ 10 = 0.4 = 0.05 =
iR YA T 3l 10* 225y LB 6 <t 0.5 fb
FUBL 4] (1] st Bl 10° L5k 1.7 % 78 2=Fb 5 =Hb
i FRT RS [ ] 10° 41 4 2.8 /Nt 0.94 Fb 48 ZZFb
107 41 T4 1.7 & 11 b 0.48 ¥
b 920 10 000 1.0x10° 2 1% 10°
A sk ra] b &k
;;gg;f:j ){ 'n”] ”‘j = ) 3 600 77 000 4.9%107 13X 10’
: Mﬁ," = i} 14 000 6.0 X 10° 24%10° 76% 10"
o x 41000 29X 10° 5.0%101° 1.8X10"
A7 n L) 10, (a3l 1 000 100 10+ 10
Fif A3 LL 10, n L) 215 3.16 10- 10

XNTRGEATIFZER. EPSRERN—RR | GENERRIT A LRI
P TIBE T )RR AR T

MisfTRdIE) , FPIERYUITEYERHEE T IX— .
Sia1THERBINIZ ERIRE.

=

Bx/m

B—MERER  SRIIBILEZE FHREZEUNRSETE ZHITHELRR

EFEITHETNEREHAEER.

(2.4 BHFEX o(n!)FENTIEKRE | £15



KEERTZIMARIRETF , ERHENFWEN, ) ATBEX—RK , BHITT—
IREERS , (FRNBEZNERIBNERS TR, AEEI—BEXERE , HE
Radio Shack TRS-80 Model II ( 1980FFAY M AEEAK , {SFFHZ-804bIESE , 5T
2.03 MHz ) LT EIE4, ATH—DRIEEEIRRIESLE | FKiEA 7THEREE
HIBASICIUED , IXFPBASICIUIBELImIZELIDIEL ~ 2PN HER. N THEEI—ME/I
BEE , BEEIMN533 MHzAYALpha 21164 FSLI T EXRL, B52 T AFHAZERNE
8 UABZNGTIEIEERE 0. s8n3 i) |, Mkt EIEANEITATE)19. 5n
Zi, 3EH19 500 eeeniNiL (RN , BHALILIESeMTER ) . TERGH
TIXFNRIATESFRIAE RTINS TETEL,

Alpha 21164A TRS-80 BASIC
& CEELAEZ: | BELMEE
10 0.6 fFb 200 Z£FH
100 0.6 Z£Fb 2.0
1 000 0.6 F 20 F
Iaie 10 714 3.2 735
100 000 -
L 000 7K 32 o
000 19 4 5.4 /B

3 300 AENERHERMEBUSFEENFIER—LE , BR_IXHAEHMLZ
MEENEREL. FMEEZNFEERES seoffit , XMUEL , BMEENIZE
1THIEIEREAR 25034,



10" _ .
10" - — H
157 — /i
IBATHIE] CARE) o9 _ R AT RN CR A
10° | — Z
jii%.— — b
- AITha T R

10° 10" 10* 10° 10* 10° 10°
o) A (i)

8.6 [RIH

XN B EER RS 7 BEITHON, Za@EHERAAFN  ulf
Grenander FTEIXIHY—MEZCILEC A+ |, [ABIRYIF N E I 1 3HFrimidsI—
. EZRANEEF |, RS FEERHSFEG P EMEFERAIR AN
AL E. EAZHARAKRREEAZHEE |, filiGrenanderiGEE4A—4H
[BRE , LURN T RELLE,

Grenander KIINZZIZ{TATENE I Z1IHEIE , TRFAARL TEIEZ2, 19774
HIBHER |, f%IAIRARUARLEMichael  Shamoslft , Z55RShamosTe— MEERHIRITH
THEIE3, ETIRZA , ShamosAENBXNMAA , FfiT—BUANXRAIBERRT
NEET , BAARARRIRKRER T JUNRRRIRFEZELEL T log  nRYATIEL
JLRZJS , Shamos FERHE—MBEXFMIS ENBTZIERERSE  ER5
SHFEITFZIay  Kadaneff—nD AR AENH TEI R4, FERIINERSEE
WREE T : (HAIERRIEEERARZEDHEE0 (n) RIBTE) ( W& ) .

BIA—HERIISE T SoiRmAVRRER |, (BEGrenanderfZHIIN _4nRAANRIRIZE



BE, (ERBFE2ITELMRAIEHE , ZARESEZREH20F T, ) BTFIBEEME
ERNITEFHIT K |, Grenander ANEAREAIFHRRAERTU LA AAYGE. WR
ZERRTE—HOIRISHNEEER "EMaW" /Y, BBAIEHENGrenander
F— 138 "EMEN" REE.

AENEPFHXEREREGH T INEENE R,

RERS | BRESITE. BR2MEE4ERA T RIS, BdE
A—L=ERRERETESER | e T RENEESITE,

BEEMMEE LIRSS . Bix2bFEcumarrEE RIS F RIEFHIEFIH
ITIRIETE,

miadis. 8 3 ERTERNSREE  BRERRHHIEEBNET
NN api=t =P W

HaaE. SHEBRXNERLETLIEEEE "N x[o..1-11R9FT &
AIx[e. . i]RYER?" KRR, BiR4BERENFHEEENERI—EEEEdERTE
B

FMNEEH., ER2bERT—NRIIR , RPFB1INTTREAMERIXFRIMERNG
M, X—RKRERTIESEERFIREE, Flu , WEotrhEmE3RmEI1e .
DRVEER , L1 BIpHIAFIZSHEETFIRZE2 BN AFIZSHERL.

TR, REERE T BeNEEEMEIRNEEZPRENSEEUS 858
THITA B GERE B SCSCHBRENMF e, Ol |, A1 BB R MEILECRY T 57

XA AR TR IE NS /e , BEERIN NI Res o EE.
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1. BiR3MBEZ4ERNRBIERER | HREZHE. BERABIEFTIEFR
IESANIERRCRBRYLIER A | IR BRI HES BV,



2 BRI e LN AERRUFEIAITAT , #3758, sTotESRUAYER,

3. A IR EEZN DT R T R0EH. BRAIReEmitothTeMELER
maxBREHIREL. ATSHROTXYEFNE TR EEAE N SMEERES LT
8] ?

4 WNRBNEEBFHISNTTREEBZMXKE -1, 1] HARETSEEL B4
RAFHERHIEERSZ D ?

5. REERER , BiFEE2bi5Ecumarr[-1], IMIFERGESAEZE
?

6 . IERRHAITREAFRENERE ZZBLASUFTENMEN.  ( BLEERERY
BTt RS E LA ; BREEZR2. 29 saxelI&%E , LAKBoyerfIMoore
NFEEREE, )

7. AERERLUXEEEN |, REEEAHFRESHAREAR=ERNE
EMNE AN ERATIR., SEEIHFEIRERIA20F 18 A3Pa05ERT
HARNUR, BESTIFARRXEHESSEN , AN BIIRERA—F , AMIERERE
i, XEFRETAR?

8. 1EMEIE3 (pieEix) | FEAESNER FEBZLMHIEITATEL.

9. FA S REENERIF K FRIENFIEN 90 , BIZRENSH, RIRFAIEN
EX , BRAFRENFIENARATRNE | BBA |, MZUEIIELZIMERR ?

10 . BRI MEEEXNESHIREINTFRE , MAREERXSMINFHA
£, FeERITHNEEMNE LR A ? JLANAMLE R ? IRE1%
EERCNSRRIE—SAELHNFRE , ERNEGERS?

11. WEE BRI M ZRIL Z AR - LER N ERABRY, , B—ERAERERBEXINER
25, WNRFEo(n) ARSI MERL: , HBEER—ZEREAE | SEEERE
NI ML, AEER—MES  0(n?)MRIAYR | BBAKREHMLLZ BRIT

s



WEREZ. HHIA—NEEREEN |, 1ZEMNFEZE(n)HN=E , Z0ATLAEEERIRS
BN SERERRERAVZE AT E.

12. 5884 [ 0. .n-1]1¥liaAzefs , FUTFENIER !

for i = [1,u]

x[i] += v

Hrp1, uiivABRIZERSE ( 1Fui#Ee<1<u < nRYEEZEL , v/ISLE).

FohiX n REEZfE ., x[e..n-1]1FRIZ MEKZINFAS, LERINERE
J3iEFREO(n?) BB TRTE, {ReEssE— P EIRINEAL?

13. ERATFERRS |, 45 nxn RYSCEENAE , BFIFEKLER FEEHERY
BRI, ZERRRISZENE?

14 45T E . nFOSLEEEX[n] , iFHRHELSHIX[ 1]+, +x[ i+m ] &RiFiTeRY
L (e<i<n-m),

15.37(1) =0Bn/92R98HT , IBHEEATIIT(n)=2  T(n/2)+cnhIERMABHA
FF G EUERRIRRIER. WRT(1)=c , FERNERE?

8.8 JRAIFEE

REZITZRRRAEE | (R 8ERGzARERITHAK | KSEHERFR
(NN BXBEZRNRIESHAE BPIREXERIR, Aho, Hopcroft #1 Ullman
HY Data Structures and Algorithms[11] ( Addison-WesleyHihR$t19835H
R ) B—ARMFBNREH. BPHE10ERXT "BERRITEA" 89, 5F8E
RBEILIHEK,

Cormen, LeisersonflRivestBYIntroduction to Algorithms[12]—3H
MITEHMRFLT1990F R, XA EFRRIEZEXXMUEEHT T £HMANEK. 58
I, OFIERsDEEs 2R, iRLIRERLDENAS. RIVEloEXT &



IR IRAR" B, SAETENXRRERIEY). V. VIFVIESIHE TS
REURE, BEAIEMERER,

XL SE 7 AP —RRUTEIE—5K2 9 “Dr.Dobb’ s Essential Books on
Algori thms and Data Structures” HICD-ROMH, 1ZCD{E19994EFMiller
FreemanBIRAEIRIT. XXMEXNE A NSRS EKERIER RKRERE— K
TIHNEE, EAPEIGEHRIIENE , E48]LAMDr.Dobb’ sEIRuGwww . ddj . com
FITWE2N—ER AR T, EMBXAES TR BRMNE.
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BEEFRIITRIEFAIER ; BTAEFAENY " | BNRSER
RS TR |, EU4ER, MBIM—EEFRRDREEFIIER | MIRERYE
FFEERIESRIZEN , (BEREUETELRE. HRIREFRISIEFIIEER
IMNBARERLZT | MERRAZREFRIRS AR — , (BEIRERAEE,

AIEHSREEZTIE TIREMNERNEEXDE | [HEENX. RFtdE. FiXRit
IR EIRGEMIRZE., AETIC—MEREXRGTE. RN BifEEF+T s
RARRIER , AR T OEREN , LIRSHIZTER. "iEAER" HARRIE
SHTE  BAKER , BRERMREHSTA LAEREFRIERER /IS,

9.1 HHAIBNHIER
—KFEARA , FHflchris Van WykE—EFRISKERANEER , AEeHE

BH—NCERT . JUNZE |, BiE—1 3 eeeiTHIBIF AR RNz TRt alR /> 7—

REWIEENEGRINETIEEEARERE 7 |, EFNIERES R E R
MAELZE 10D TPHIAIE., Van  WykFTREWISE—LHRIEIIERFAIMERE | LIRE
B REFERENE ( F—I—EUMERRN—ERERFH T 7 itEeks
) . E1eiEENNE R EAEITERRR |, JIF7e%1= TR RIS RE 7 WFD
FiER#malloc L,

van WykBIEZLZHERRNEFLEER. RAtHERBET—MEHERK
WRYEREKIGAmalloc , FRLAATLUESGZEREY , A HDHmallocHYRICHE, £



BT UTIHERERE | AR ENICRENT SRR R ENICREER
B9 30fF. WMR(FRE T EFNASOETHEEET AR —RENICRAEFHES
8, (RS TR e EIE TS R RIE?

Van  WykRAEEREFFEFER T XNIR | REREBANEE  Bnas
ROZ2E/ MY, EXIFEFHT TIEY  BERENEENTRICREFE— MR
., RE , EHATLUEIE X ZGERAIE RS RE WANEK |, AERER
HNRFDERER ; X EEFNSUGTITEEREARTH45% ( FRRFD BRI
EXRASARIETRERN 30%) . Z— M EUMIHERERERERIDERERRLD T
RFER | XA EMEIERAER. FR2GH TixhER RIS —F
SCH) ; S 13EF |, HIMESREREUNGIE.

XMEERFHER TR EAR, BEEE VRN EHTEEFF A3
000/ T CIBIIFEFEHIRINLI204TKED |, Van Wyk{EABES B Bt At N4
AR MEEFNIETEREIR T —E. BEA—RMENTEMBUE 7XMI0E
B HRIERBIHERFR "R | ARFEREREFROHETHE.,

TEN—MUEN—EHER ¢ EFRETTHEEN , BRI EEi

Van WykRIM4REmIEREEL

Func % Func+Child % Hit Function
Time Time Count

1413.406 52.8 1413.406 528 200002 malloc
474 .441 1% 2109.506 VBl 200180 insert
285.298 10.7 1635.065 61.1 250614 rinsert
174.205 6:5 2675.624 100.0 1 main
157.135 5.8 157.135 5.9 1 report
143.285 5.4 143.285 5.4 200180 bigrand
27.854 1.0 91.493 3.4 1 initbins

IZIGITEERERIE . REPoEEEREFEEmalloc £T . I EKRIK(TBIEF



R M Z R RIS TRYIE],
9.2 ‘% ¥+ oy ==

IAERA WG BIMARIEFEL R LN NREL. BANREER A T — I B EAR
EinE MBRITRIEE, XRS5 AT BERFEN BIEFRIAERIZTRTE., 3]
S HRIBR S E=BEREE R,

(AR —EHERE, 2.3 EENA 7L AEIRERI=MEE, &52.3%F
REAPERATERIEESSI Y "R BX:

k = ( j + rotdist)%n;

B¥RCPAIFFEERIRIE | GESHRIERMTITIHERK | KESHEARAZEFEN
10ZMFbRIRTIE) , TR R FE RV T ERT10040t). (R NEAIASEIYZE
B LAR DR R RUIE TRTA]

k = j + rotdist;

if (k >= n)
k -= n;

IZAASEEA—REBRIERF—X (RDHUTH ) IFiEEEERA 7 S EIRIE
8. ERXFHIBNRERYEITHESaER MmN ?

R E— R TS IE R rotdistiRE N1 , RIS TATEM 119048
OTREZES7ngiF) |, BEJ RS T —E. 629 RIINIRER STHEIREFAITTNR
i,

SBIRSCIGRT |, FeirotdistigEN1e, HiREHAINIXFANEI ARSI TAIE]
#2060 YAFL, BEHHITEEER 2.4 PHERMGIIER  BERIKEITRE : 3
rotdist=18F , EiEINFRRINT , RzERE TEFANEITHE., M3
rotdist=1eft , (KIBERGFFERIeNFZHE—X , Bt XSz THERATE



RAMBIRBIZN BIEEF

x| EFRNE , NREFNETHEEEEEEmANRE L | IPANTE
FHEitERTINERELE NN, EIRINAREEY , NRNAEEE G B
TRERNZITANE , BRARITEREEFERZETLENAY.

[ERN2——R . AFORERARD. 7ES8ET , IS4 MEFHRAEH
TR, Blan, E8. 4, FAMER T RUTERIAAS

maxendinghere = max(maxendinghere,9);

maxsofar = max(maxsofar,maxendinghere);

maxERELR BN SE PR AE !

float max(float a,float b)

{ return a > b ? a : b; }

XM EFRNEITRIEIRLIZ 894N,

LIRIRICESERRAIER PRI ERZAE S RmaxRE

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

XEAEIMEEFEESZ LA, W TIFSiitmEsEkii , mERAME
AKX (IX—25mERRLARERRIS VRS R/NGIREY ) . AT, ERRIRSF |,
X—BEERRIZARNZI TS A 8InIRVIR DB T 47n2RED, INIERFREUEIL2,

HEAFRFIX—75 AN AR . 3T FRIEIE3 |, ANKREHAIN : Sn=10 00eHT
EFRUETTE BN 10ZRIBINE) T 100%) |, IFIEAEIAZI 710 600, RIUFEER
E3RNETTRHEMRSRATO(n log n)IEMNRITIEF0(n?), FRIRRFAI , ZRABFZ
BIRERNE N SHEERNGNBESREFEAGEE 7 RX , EIEIN T Einmzs g
8], JBMAEH T IX—RRERN— B INRmAGIF

CREFREBFEEMRSHERMEZ ERITIIF , M+ EFRATUERZES
REEFISHIRAR, C++RIFNRE—REUHTRERIE , XHFRIS 7 RERIEEIE N



ZRHNREEFTH.
EFEFORIIKET |, FEEAERR | BAMERREL , MEERLAETEIiXLt
=1
if (maxendinghere < 0)
maxendinghere = 0;
if (maxsofar < maxendinghere)
maxsofar = maxendinghere ;
EITHEEA LIRBEMN.
[R3—IFEER, MEBAIEE SR ( AJRERHEFRY ) FRPRIMFER

int ssearchl(t)

for i = [Q,n)

if x[i] ==t
return i
return -1

XEREL SRS IIFEER4 . 0on AP HIRT ESREBALAXFRIE—TTER., BN
F—RENRIAIIERY , ABRBECREEP—FIITER | LAY ERF
B IR LRIRERLY /98 . 19870,

IZIEAEZRES 1, BRI UBHT OISR, AEAPERAL . 55—
Milifiele 1 RECEREERE  FTMlidR x[1]12B8AMENTE. R
EEZEEBRRENE—MERE , A LUESE— Ut &R 95 —Fllis -

int ssearch2(t)

hold = x[n]
x[n]

for (i = 0; ; i++)

t



if x[i] ==t
break
x[n] = hold
if i ==n
return -1
else
return i
X—BUH R TRIEIPE(EZE3 . 87n48F) , KEIINET 5%, LIAIBRIREEZS
ZHADE TAEF , Bt x[n]TLRIGINERE. ZCIBEERT T x[n]FEE
RZENERTTIRE | XERSENABZETEENGER , AT hRAH
U
REENERERREBE—REE. —REEBDEUR—RN. EE0EH—
LiROIEFFRIGITHIENS ? Bl IR E RS EIARETT MR E S | i#
— P HREAASBUSEFRYIMERER.
int ssearch3(t)
x[n] =t
for (i =0; ; i += 8)
if (x[1 ] == 1) { break }
if (x[i+1] == t) {i += 1; break
if (x[i+2] == t) {i += 2; break
if (x[i+3] == t) {i += 3; break
if (x[i+4] == t) {i += 4; break

if (x[i+5] == t) {i += 5; break

O S e A SV R SV

if (x[i+6] == t) {i += 6; break



if (x[i+7] == t) {i += 7; break }
if i ==n

return -1
else

return i

XM EE TRYEIRERZEL. 7ong88L |, B> T RLI56%, XTEIIHENEKR
PEEFFE T LAIMERLe%E20%, X TIMARNTET KR , FEAEANGH TRAE
BEE. BODX%. BINESRFHITHT.

[ Aa—THIKERS., &E— MA@ iEs AEERN AR
. WARIE—EBDEKELS 000 NREMIIESS , BN REMEAZENSER
e BXEREFEERIIEENEIRE LS |, IEFEBURANRIE 385 - B 20
000 N REEMRIFY , BN REMERZENGESRT. WTZF/IFHETR | EF
IFEHS PN RERRIEE. XERBEFERIKATOSH RENEL L BRI AXR
EE.

20tHZC80SFURH | Margaret WrightFAIENISHURIAE |, ME=ATERMIETE
RF , BXHEHITIHE | ISERESEERFHINSIXO M. WAIBRSER

BV , BEESEKrAESEENGEENSEHE. TFIFHNETR  BEITREE
ZshE— P RIVIEBRBES TN ERBONR. ITEIETFEERE— 18310

PMEZHRZRENER=AL. REZEFRIBRESR , AR/ NEEHEED
BESEIMERVER | (BEXNTAEUESNRR |, BIEEEM LisiTRFERR/LT
N, IXRKEBE TIHAYFRE.

FRFEARKRMRL T WA ERERE |, FrbAWrightiSESREERIXNE. &R
— P RERANEZE , BFAL TR OB R A SRS MR ARRIX N
. FshE (IEREESRE ) | XEFZEFEF/LEITHNE |, L3RS



SR ASTILX VM E L, HEEAndrew Appe lIFIAXEHUERENRT |, AT T—1
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l =06;u=n-1

loop

/* invariant: if t is present,it is in x[1l..u]*/
if 1 >u
p = -1; break
m= (1l + u)/2
case
x[m] < t: 1 = m+l
x[m] == t: p = m; break
x[m] > t: u = m-1
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l=-1; u=n

while 1+1 != u

/* invariant: x[1] < t & x[u]>= t&& 1 < u */m = (1 + u)/2

if x[m] < t



else
u=m

/* assert 141 = u && x[1] < t && x[u] >= t*/

p=u

if p >= n|| x[p] !'=t

p = -1
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if x[511] < t

1l = 1000 - 512
while i !=1

/* invariant: x[1] < t & & x[1+i] >= t&& i = 27j */nexti = 1
/ 2

if x[1l+nexti] < t

1l =1 + nexti

i = nexti
else

i = nexti

/* assert 1 == 1 && x[1] < t && x[1+i] >= t */

p = 1+1

if p > 1000 || x[p] '= t

p=-1
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if x[511] < t

1l = 1000 - 512

while i !=1



/* invariant: x[1] < t && x[1+i] >= t&& 1 = 2~j */
i=17/2
if x[1+i] < t
1=1+1
/* assert 1 == 1 && x[1] < t && x[1+i] >= t */
p = 1+1
if p > 1000 || x[p] '= t
p=-1
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if (x[1+64 ] < t) 1 += 64
if (x[1432 ] < t) 1 += 32
if (x[1+416 ] < t) 1 += 16
if (x[1+48 ] < t) 1 += 8
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if p > 1000 || x[p] !'=t

p=-1
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return pointnum[k]

return -1

XESZEELE/94 400D F 15,

EESLRS , RENERINEEREXE  —AEEN T HERFRZERNE
X, mp—AHEZRARGRSFEEEIE—RERERR. IR THEARE
2 FEHXEGESrowilcolFE , BPABMTILIBEIRFERHETHR , B
BFEZERD T, AMEXERIKEIMNFR  1ZEEN=EE AT LIS
& KEFRS|" E4EE4 000 MNF T BN —NEE , HAFHEINITES
BERTREFDIFR , ATRHSIArowflcol{E,

IteIalRRES G AR 7 SRS ERY L MBI, %aRREH | FHEREER
T~ (FMBREREAERIEEFTASHEESE—E (B o) AV ) . [AfAY
R EEM S LRESR , SERBREEZ. BIERTIFETETANGE.
iR EElastincol M firstincol Bext , MEF A TEAYESE : 3P HR
1 RNIFET—YNE— 1 RZE, FEREERMR. XE— 1 EMTEIE
FhEREEAIF. Kt , BAFEMrowEcdaIcol i , RAR(IRE
firstincol#AFAErow , FTLAFAIESZMEZRIF], RErow—FHRE32(1 ,
BRI MEERER R | TP 16 HELEFD A8, BIIRYMNCTEE
F  BERZARERRATHE  URSTEa=E.

190.3 FIEZS|E

REBUEREEHRORNESZRIDE  ERNEEE—ERYEREHTTEE



ANT. EETH , BIVEARSHROEFITRESENEETSENRA, & F—
T, EIEE RO THREEFNTRNRNTE.

Rzt , EFitE. IRRNEFEFR—AENSAVHORR , SBXxEHTE
FMTEMART | BBAREZNSRFIRENZEHM e L S EIELD . XERBGE R
BREFITIFERNEERERE 5. REERTUB—MERESIERIRES
kBN, EAEHE SIS TR EDNTE., XEERIERTS
E "FE NS LREERASEINTEEENER.

X—3 "ERESER ERTEERNEIEMA LRTETER  HB/ZEL
RAEFPRIMEREE B I IERMEH T RTINS, BURTFRRZSHARE | BEHXISeT8E
EEBMNAERIIXAITH | tBaT R B G~ ENNENER,. FHiIAR
FEINNS , RIRFEENSSEFUNRE X TIZEXNSAETMTF. [REERE
ENRHEMESERRE , BARNSHAUBRDHNNFRBRREER.

PCER{FHIAF M CD - ROMERDVD - ROMFLZARHRT |, AIREREIXTIX—2Kisk
., "HELE opieEr IIREENNASEEPRE LB FRIEEE ;
m "RAMCRE" BIEIL X HRBEIE—LRIRET | (BEREFS SHAHETH.
E—RLEARRERERN , SHEEZHNESRENEE | N EHEST
I8,

N T EZEMNEIETHERRIR , SRR AR ONEENEIES
BENRE. BRERNSKN REF. FETERER" RN  BEAHER
AR F R EmAEUER.

RMEURE. 10. 2 BNATXELEND, £3.115F , BIIE—E8ELRT
N=#FXFREE— N "HHEY , NIDHETZE. WRHNERNXEFEES
R |FERIRT | BARATEFEIETAS  MRAEEFEEAXNENE |
NEWEBIUREL. RANEEDEPEH T XREFRS IRAN—LENAE, ELhA



HEEREGIF , FIFT firstincol #BERIKEFZRS [FRARITFRAIEIRB col#
BRIBR FHITERSEI,

ERETHREERENR (NKXAFRFE ) AILIERFEE—IRIIREZE]
AFFFERIFFE | (BRIEF REESEEENRET IV VINE B RRIZ SRS
BEHREEN., BRELNFEMERTIXMTE , BIRMH 718215220805
Ah. FEigayHee M A ENEE  MRLH 714 MR ERR (XTHES—SFm
= LAIHREN/ A7 , AFERIFEFERMATEE , MEERGEI14 ) L
R—1 7260 FFRIE—FIRMHA LR SHIZ.

— R RS E BRI FARRELUT EBETR. SF—AELHNE
ETRFRIRFKER , RAEGHRNEARREFS | T8 FRAVHEALIRXRE
EEHNRIE,

$OREYE. (EREBICSHIFHA] , I EFERIS XIS TR |, LAY
FhEzsIE). Flan , ERERERERINIF+ |, BIMGRTTSHZ=RIM32(EFEE 16
i, HmEEEES. ETARRNEENE  FRSN— MEFEEERIKAt
HHEF R R R R RSAATE. RFIERBE c=loxa+b MWHMIT BN, 15
A+ HREISF AL RBE— 1 FT (MAREN LRNREINFT ) . %EEALA
BITLA TSRS TS

a=c / 10

b=1c % 10

XA EERAYD = MR LAY T—5 | R ESEESIE S E48E 7
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ZRSAE? BRHEM20 000N IRFTE2AK(FER  BFEREIE10 001 NMERZ
BirRSiaEd. S EEEERENAXCRHITOERAR | B 7 iX—3KH
EHIRE.

NS EER , REEREMRHEAHITHE ; AT SIKICRIRIREN , 2
SCHRBIEREFERAN , BNNZRIEREEXKEK, ELAAT 8o FICRRIZFIF
RS, #BE EE—FIU ENFHTEERRENR. IR HERRITRIRIE R
—THER |, AIME T X—REENFEE. RELZERATEKIERFE—EE
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BAREMN. XSERFIEESEF TEWEFRIA , ATARLEA BRI T LA
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0 |[0,11|6[0,21|p[0,3]

a[l,0]] O |b[1,2]|b[1,3]

al2,0]lal2,11] 0 |[b[2,3]

a[3,0]lal3,11{a[3,2]] O

XHE—3k , KernighanA] LUEIE FEAMCAESIHali,3] :

c[max(i,j),min(i,j)]
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ERERME , ETHHEMEL , (BERE—5EB30  ecoPMFHIlERL , B 22
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BIR=EFRERAAETEEE | METEFASIIME. EIEIREFN
H R EAE FERERR A T AT

for i = [17,43] set(i,68)
for i = [18,42] set(i,69)
for j = [81,91] set(30,7)
for j = [82,92] set(31,])

Hepset(i,j) "R=" FRME(L ])LHER TR, ERESRIRE , Fla0
ARTEHIKFLERT hor HREFNEHIERZR ver BREN , MUATLAERIN AT
e EERCRS

hor(17,43,68)

hor(18,42,69)

vert(81,91,30)

vert(82,92,31)

BRI LIA— MREEREER | XMEEREFN U T ERIEE S
Blan<

h 17 43 68

h 18 42 69

v 81 91 30

v 82 92 31
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$F115 HEFE

IR —FRFRNCRARERFR ? EXBREREH | FREATFRE. &5F1.1
(ERTIXMTE , 2. SRR ERRER TXMZE, A=, XMITE
FES AN | EBRREFDAERER AL , SERREKIBLUETE
EERFEIE (011K ) . EXEFRERT , BFRRAITEE , REEECH
SHEFFREL

11.1 FEAHEFR

REERRR eI B R AR HG b 1FRa04RhE. e IRIFERE!
FREER , SER—KHET , SEBAZGEINE. A TREEn]i&F
FFHF , JERBEE— I TRmUNEFTFEEx[e. .0] , RRIEAX[1],...,x[n-
1], W EAY AR

for i = [1,n)

/* invariant: x[@..i-1] is sorted */
/* goal: sift x[i] down to its
proper place in x[0..i] */

THMTRER TZEEE—NMUHSE LR TER. "|" AFZEi, BAA
HTEEEFH  MeAlsTENEZ DT,

3|1 4 2

1 3|4 2

13 4|2



12 3 4]

IR — " MWEEIZEREIASSIL | ZBIMEREE J IRErKHIERYTTE.
RBEZTHREGRK (B >0 ) HiRBIEARLZNE ( Blizam=/\TEermiK) |
BRIAHAIRZITTRINERIRIIR, STRBRVEFisort 10 FAT: :

for i = [1,n)

for (J = 1; j > @ && x[j-1] > x[j]; J--)
swap(j-1,])

SERFEECEHIFNBE , XERIIZENE—1RE , REE8a371R
ER

BERNABIEFRUBESTS | REREswapREUERERERIFEARET
AR, BeATATLUBITIEIXRERIREARERE NRTEIARSLIINE , SARTFS ISR
Fer AT IX—TF, Bl G swapREE RN TEINARE , ERZEtA¥AC
Hax[31F0x[-1].

t =x[j];  x[3] = x[J-1];  x[]j-1] =t

EFRINER L | isort2AUIETTRYENZisortIlI=22—.

X—BENN AH—E IR 7B, BTRERTERETEtHERANE

(x[1]89408a1E ) , ATLABATRTLAR EEF N2 tAREEDRHAE | FHERE
iZteiiEa , Mimi§Elisort3 :

for i = [1,n)

t = x[1]
for (j =1i; j > 0 && x[j-1] > t; j--)
x[3] = x[3-1]
x[j] = t
REBUNEHFERPRITRE | FAINREHEZTEZGR—ME | &2E



tRRRIENERUE, XPSTRRSLCRIEB TN RAES R—LE | BRERNRS
BB isort2ETIR15%,

EREEGRRISIAMBER T |, BAHEFRIZITRSEMIn*AIELL. TREGH T2
AR PREH LT _EE 3 MEFRNISITRIEL,

2 F C KRB ITE] NF> (ns)
AHE 1 3 11.97°
FRANHER 2 5 3.81°
A HEF 3 5 3.2n°

FIMEFHFN=1 000N BEFEE/LEW | HiFn=10 00 MBHFE=7Z—
&, MHEFR1e0 S M BN LFE Y, BIMRREEBREEL1ZAHEF100
BAEHRINDE. NMRBASA/FREFD  BABNEFRIERERRRES |
AN TTERIRIEETRE. 11. 30— EEFA T X MERE,

11.2 —FEEBERYPIEHERE

C.A.R.Hoare[1]TEE A% TFComputer Journal S5E51Hf ( 19624F48 , 10
W~ 5515 ) RILHEIL "Quicksort” (RIEHAFRF ) fER FiX—8%, 128X
ARIT8. 3PRIDIERE | HEFEERT | BEE D NGRS . REXITE(1EI3HE
Fr. Bgn , A7 X0 a9 \TTEEHER

55141(59|26|53|58(97(93

! !

0 7
HAIESEE—1 IR (55 ) #HTHD : e/ 55 WTEERREIEDL , i




BATFssHTEEBEIERAIL ¢

411265355159 |5897|93

!

<55 3 55

NREFEYT TR0 ~ 280 FEEF R4 ~ 7R FEEB D B @3 | BB
LEBENEBHHTFF T

ZEZR B THET/ NHEANAFR 0(n?)ETIE , EAXISBRIEIHER
KE#DT  BENNNTRRHITUDZE  KEIE—FH=EXRTHDE , —FT
SRUBENTRIDE | MEELANETHER |, BAHFRIHEER ERBEE— 1 ITER
TN EIEFRRIAIE.

IERA I TBIFREE T AR TR, TED 3 MR1IFIuREEFHIFER
FTHITHFM LR | BAERNOFERFHIFBoITRE SN2, BT

void gsort(1l,u)

if 1 >= u then
/* at most one element,do nothing */
return
/* goal:partition array around a particular value,
which is eventually placed in its correct position p*/
gsort(l,p-1)

gsort(p+1,u)

AT BESECIEERITID | FATETN—NERGEFE | XEBHMNico
LomutofREFEIR., T—HRANMGEE— I ERIIERFL2] , BATRHANX TR
SRS ZIEMR  LAER EASHE  MEREBANANE, BE rEtZE i)
FEEHAERx[a..b] , FTE mm ( "FETER" BTR) |, (EEEANTRY



TCRAEMRY—iR , ATE AT tRITTREmRIS —im, FEEY—MNERIGEEEER
B forfEIRTERIX—ESS . HTRAZEIMns a8 AR TIIARZEL.

<t =1 )

! ) ! !

a m i b
RIBEEERINITTRITVIE ERIPER. NRx[i]2t , BPA—TIERE | &
TIVBARE ; NRx[i]<t , JLABEIfEmEINL (IERVNTEIIFE ) EFRE
AT, AAERHEX[1]1F0x[m]. TEAIKISAEAOT ¢

m = a-1

for 1 = [a,b]
if x[i] < t
swap (++m,i)
TEHNESEt = x[11DEE[1. .u] , NfTasl+1, bAu, Eit, X5
BEARIAZETIN R

t <t = ?
1 1 1 i
[ m i u
TBEIRZIERTEAI1E -
t <t >
A i t
/ m u

PRSI [1]1M0x[m]18Z @ [3]



<i t =1

1 ! !

/ m u

DR A LABERRSEL(1, m-1) A (m+1, u) DRIRETERNXRE T

A EE T HE P BRIREHEFCiSgsortl , JLABITIERA
gsort1(0,n-1)FHEFEBx[n].

void gsortl(1l,u)

if (1 >= u)
return
m=1

for i = [1+1,u]
/* invariant: x[1+1..m] < x[1] &&
x[m+l..i-1] >= x[1] */
if (x[1] < x[1])
swap (++m, i)
swap(1l,m)
/* x[1..m-1] < x[m] <= x[m+1..u] */
gsortl(l,m-1)
gsortl(m+1,u)
I 2 AT Bob Sedgewick IHZINDICASRINE , BV LSRR
R—mHAIgsort2,
BRIZIEFIERIHIERRRI RS R B EE LT LHEAVESEEPEHT |, BIF
ROUERRISFERT LABIT A48T « JMNERY1FIE A IERRIANR 7 =#0BF01080EHE | Mk



SRS LAERRHEIS AEEERINME S BN NMRTER. 1ZEFAS SR
BFER  BASRBREHBR TuEx(n] , XF4. 3o BRSEKINEE
—7¥,

LRMNSARARTTENENATIR |, ZREHEFTIFEZE0(n log n)AIATIE]
F10(logn) HUHL=SIE) , EEUFRIEMS . 3T, ASHEZHMME DT 7 HREHEF
AOIETTAYE) , FHIERR TIHIEFLLRATHEFZEDEEO(n log n)IRELER , EIHIRE
HEF R EE.

gsortl REEREFANENRERRERF  CRIL T ZEEZNEZEER
., BEN—RRE  THEEER  ERNRAL | ZRHRFTE—S—RAe
[BJFBEIEXT 10051 BEINEEEHEF , RLULLANERICEREgsortR1fE, (gsort
ERERIBRARZOTHERA, ) qsortIRERIREES T —ERIURFHNAER , B
EEEERSHMEIFELHEENS— MR - E—YENBAT , B8R W
AFHNERNEL. FT—HHR/ SRR FEE.

11.3 3 e

qsort1RENEESIRIETTAIRE A EERRIHER | (B2EAERETAVEA L ERY
MERERNAWE ? 4N2. 4R , EFRERBIAFRREMEFAIITER | RILER(IFEE
R IRImRAIER 0 MEETTREMRVEE, YTXMEA  EAHIFRIEEE
R BN TREERNIEEE g0 . FTLASBNZE{THIEZ0(n) ; {Bqsort1iR
SHIMEREAIAREIBRE. n- XKD PERK S EBFE (n) IfEREIE—1 TR | Fi
PARSESIZEFTRTEI0(n?). Hn=1 000 eeehT , IE{THIBIMN—F—TFFZER THFIINM
ine

{ERX AL D AT LB RIXNMAR , FEAARRIUNT - ™R 1 M J ¥
Yo EERN™IR, EEATEHRIAER  B—IREME  i0G88/NTE | &



ZIXTERELE | BMAERE I RERE KR | BE/INTRINELE, ARER
INTHIX N MRE R R X H R el IRYE.

t </ 3 =t
1 j 1 !
[ i i) u

(BRATEERABNELED ? Bl 1S RE2INHM R aEETELIER
WEROIIF , (BRIFFEBANEMERN , XEHESERNFAIENGZE. i)
AR | SB2IERNITREME LT | FARIMIANE. XEFHHRAEHRAY
XEUEINT , (B FE T RERERIRANEREN T EFZFEnLog2n/ X ELRAY
RIFIER. TERMUHEESSH 7iX—H5

void gsort3(1l,u)

if 1 >=u

return
t =x[1]; i=1; 3 = u+l
loop
do i++ while i <= u & x[i] < t
do j-- while x[j] > t
if i > 3
break
swap(1,])

swap(1,3J)

gsort3(1,j-1)

gsort3(j+1,u)

PR T BEEMERR A TTREERIAVEIRS; . EIAABRIFIYA R E B qsort1



2,

2 BRI LERNIBRIRRER R R RS A S — N TR TS M. T
FEfEA |, XL ; EXNTREENEE | XFMGEFE R A EEN R
Z. flan , INRBECRETFFHHT T |, BBACHESTES&/ITERRITIS |
RiaE®: 2 /MITTER , KILSEHE , BHEFE  o(n?)RIRTE, REHIEEK S TTERR
AJLISEIFSZRIMERE | FEIIBX[1]15x[1. . u]PRI— M BEHIMRAZ IR R
X—R/

swap(l,randint(1l,u));

SNRFLILBIMAAIrandint BREL , AILAASIA12. 175,58 ERE—1. B
ERNOHERAH AR , #EFEEE  randint REETSEE[L, u] -—BH
XAEEZARIRY, EERETXID TTRIINEXSRBE |, X THESRINTTEAE
B, REHEFREIEIZ/TRIEEBIELLFn  log n. BEVLER FHIMERGL R EEITE
FAREHELERERISZIRY , MARBEEXNEMARNS MR TRIRIERIRT,

A IRIREHEFFAZ 628 T AERIRT ERAEFR/NIFEEE. NRABENEF
ZRAIB BT ERRFX RN FEE |, EFRIEEREIR, Bob SedgewickFF
KT —M5pIEEBRRISRSEIX — B8, S7E/\YFEE DB RIRIERERRT (1
M ou IEERE) [ AMUTEEERE. FAMEgsort3RNE— N AEEE0N

if u-1 < cutoff

return
HepcutoffR—1NEEL. FERFERET , SAHARERF , MEREAGH—
R—RFENAPIRYE , FEBEXFRFRY | E—RPrITEINTERBE RS
RITTER. BB S —MHFE AN RAIRERHTHR. B THERVFEF
B, BN ROER. Fofi @ FEAY CREAEREAN A
qsort4(o,n-1)



isort3()

SRABITIE T cutof FRIRIEEVE.

KRIBRNNRE— RERFERMEA swapRERIES ( BN swapRYTEH
AMEEIMAR |, KBENISE SR CIEIIERRAISZ AT ERM ) . THZREHF
IR f8gsort4 :

void gsort4(1l,u)

if u -1 < cutoff
return
swap(l,randint(1l,u))
t =x[1]; i=1; j = u+l
loop
do i++; while i <= u && x[i] < t
do j--; while x[j] > t
ifi>j
break
temp = x[1i]; x[i] = x[j]; x[J] = temp swap(1l,J)
gsort4(1l,j-1)
gsort4(j+1,u)

AR 1RR T iH— R REHE R4 RERYTT .

FERAREAFRIF MIRAH T T RS, RAL—FEH T HEFRn e
FHIFIIGITHIE , AR RERNL, EREMAFRET  RPTSREESRILN
FHRERIEE.



2 F KABITH 24 # (ns)
C Pk e e 2L gsort 3 137n log; n
PRIE A 1 9 60n log, n
P HER 2 9 56n log> n
P HER 3 14 44n log, n
PRIEHE Y 4 15+5 36n log; n
CH+r e bR 24 sort I 30n log, n

qsort4REYFEA15ITCIBFisort 3095178, XJF 1005 BENEELY , &*+
EFRNEITREEe . 67 ( C++inEREREIsort ) F2. 770 ( ChnERERE gsort ) Z
8, SBIAERAVEER—FEMEERIAE R FEEEIEHaRE0o(n log n)BtEIMEERIHE
FEZ,

11.4 JHIH

AENB T —ELEENZLYN , REATHERFXNERE>E , ERAT—HRENX
FRYREE.

C THEEREL gsort IFEFRFABEMENILLRIR , BHEAIE CBRIREREF
18 , (XER AEBERAMRIEIEOXNSIRCEEMERREVER. C++irEERE
sort EERERNED | HANETEBsort (x, x+n) JIEEHF , HXMBIEES
M. MRARFFHIHFEEZHEERNNFEX , BBAMABEEECHREAE T,

BANAEFNABREZRE | AEXN T/ NN EFESEERIR. EFRNARE
ERisort3fffF1e e0e M EBHINFE=D2—F),

NERNTRX , RIEFFFRIO(n log n)EITHIEFIFEXE Y. F8ENEZRIT
FERBNIRET 9B ZNEARRE | F4ENEFWIHSAFEER(IEBERAES



M AMCRESEIX—EAE,
REENEZBEBAKRSEFINEE |, (BFBNBRINEEIEARTLIH—
SEBNAFIERRRS3ME |, RIEHFRIRERS1E.

11.5 3§

>=H

1. GEEMMEHMEANTE— | BIEESTENZERHEFIRHRERHE
Fr , MEROZERREFRRMEAAMERHET. BREETE 0 TEREENEN
BH. RXE. 9E. PE. REERITEN , BLBERSSBUSEFRHR | B
RS SH ARSI HEF.

2.[R.Sedgewick J3Ex[ 1] BIEIBELAIMELomutoBIXI DT ER. WREEIFIFEIZ
FiERE R B R EAswap.

3. R EN RS LA AR & ERN cutofFHE?

4. BAREAIFHYRFEO(log n)RYRZT(E , BRERNER FTRELMST
8 , ERERRE. EXFERF  FERRNER NMYUEAXEE,

5.[M.D.McIlroy JitBERI{AI A Lomutof IR o = RHEF I B KAINZ/RTE |, &
KA R SR B EZFRIEL.

6. (FRAAENG EZTNEMHEFREE. SRR BT/ MIERE x[0]
B, AR TRISRIMEREX[1]9F |, KIELRHE, BREEF (8 "BREEHE
F' ) KUFENEEF | BB ERERIMMENARIME. hiIEFER
X, AREEIRN,

7. REHFFREFRISCIEARS MG EATLATRE. SR RNERSE LiEiT8 1 HE
FreRZSFpRRvadiE) , AEREHREIHESIRSEIAT11. 3R,

8. RE—(p—RAYER . SRAFPIIEFNERTIEEHEFEE. BR(R
B75i5E BRI TIE THE. =E. EFREE (FRFIEERRENRE ) . EBAK



(UMRBEEBHFREZDSHFIFRERERE ? ) . REM (BEHERXEFRII
EHEFRIERIERTINFEAZE ) RMAZUEIETAERSE. A% 1 AR
SRR E A TR

9. REFER , TEO(n)ETEIRMNEEX[ 0. . n-11FHBEK N EINTTE, &EiEn
LAY R THER.

10. WEH BB X REHFEFIE TH ERIE R EEE.

11.{RE— "BxXR" ¥R, FEERNTEME

<t = =1

IUARFIX A R A R RMRIEHE R 7

12 fAFART BN (NEMFERZEMNTiRD 2588 ) FRIHEFD A,

13. AEMARRIEHEFEFRETUEE— D TTR. REFRIEE |, (NEER
HEARIFEHE,

14 . AERYRIEHEF(ERR N EE MR A, ElavaFES PRIIXE
i, EAE(lgBiEREEnNEst. ECEHc++4 , LSRRG REITE
FRE ARSI NEIRYRECRAFFEEEEA

void gsort(int x[],int n)

BUARFNEL  FefIEERX—ZO.

11.6 F 15E

Don KnuthBYThe Art of Computer Programming,Volume 3 : Sorting
and SearchingBM1973FHAddison-WesleyHiRitHHRE1IRLAFE , —ERE1Z4N
BENESE R, BFEENE TENEEZEEE | NEF Lo 7 EelIRNE1 T



8, FRICHRAIEINASEI, ZPHNGIRSEBEER T EAEZNTSER
TR, 1998FKnuthiBIZBEFFHEITAE2 b , fRTARY MIX (CRIESHLIR
7 (BERAIBF A ERRIEEKER.

Robert  SedgewickfEfBAIZZEALgorithms S 3MRPRIHFAIEZRGH TEM
MAACRIER, ZBRIE D ERURD DBINBERNIRE, #HAREE. HEFM
#¥Z, Algorithms in CHAddison-WesleyHhR$t1997FH kR , Algorithms in
C++ ( C++18)AChris Van Wyk ) F1998FH ik , Algorithms in Java ( Javalil
[B]79Tim Lindholm ) F-1999F R, MPEREBEEIAAISCIN ((ERIRE CIEERNE
=) . ANENLERETEER4EE.

XIVABERBFTHF (AF) . 2R (F13F) 1 (5145 ) NEESF
B,

ATH [ePUBw.COM| Z2IH , ePUBwW.COM fRtERFTHREHIME
BrHTrE! !
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5125 BVAE(R]ER

N BN EFFEEREBBHE T R, AEHE T —MMEFIIEE | XTMER
MUARRHFMERE |, A RTEk.

12.1 [A)g"

20tH2C80F A , —RATMWL T IANSE—H N AR, FiIRETFEE
HRFEEREBIETZ/E , HENENEE— TN OA=EEE TR LARRERK
5ok, ZAFERNISEERRSREE  — MWISHERENILT BN BI7RMET
ENHANEXFZRPHITHEVEFANES . BTFLHMXEEERE , L E—KE
MFFE—NNT |, WENTF RN TRIER

EFBANRIEX AR |, BHEMIEEOn MEX 25K, B
BEXZ2E/LEN (BMNEXZBE— I NET1L2FHINFMNS) |, mBEREE20~
40,

XZRFPSERRIEE  EHRRmIE RS EBAVEN G AZENG ?

HAIFE—RMNE : XR—IMFER , XMESHUREGBIM. EEHEL |
BN LB BFEAT LR R — KRBT S 72— | (BARMER
BZHE. —MKR , NREFSBBBANTIASORE | BBAESREEA
ERER. RILHEENEIN FERER

EFRTMA SR N LN , Hman, R ~ n- SBEI[4]An/ B2
HHBRYIZR  ARIFESE. NERNAER B EERIREESENEFIL
7B, HPSs M ERHIAEREE.




Lm=20 , n=200RT , IZFAALTE4. 15, 17FHERI207TRS! |, SATGFF1E200
MEXBIFIFRFPIRCHSEL, 15, 17NMEXE |, FF , NTFSRT20 MEARRIEL
. (BEXBHEERN  BAEENIRIERLSERS. )

X—HEREE T BERFPIIAR. BREIZE | RE—/NTaESIE
HREJLD T RESTT .

TEHNANB—AEZEEXNMOA  AMESSIXMER ? RIRIFE— 1 eERETR
KAUBEHEELY (ImimKTFmFdn ) BIREIbigrand() , LAR—1EEREL. . SEEIRY
SERRIREN BRI ER S randint (1, §). IS TIXRERELHISCIN,

12.2 — RAZE

e FEERRNEEE , B2 EEkEKnuthfYThe Art of  Computer
Programming,Volume2 : Seminumerical Algoriths[5] ( EXEBMDAN=EFN L
KnuthlI=GAZREEN ) . 10 FRIFRIARHLIXAS , RBYICERFE/L
NEZRERERENIER,. B/ LotER T JIFERERIRIT (FHEEER ) 25 .
BIAZB 3.4.2 DRIEZE SEEERIBRGE,

IZEIFMORE 8L, 1,2,...,n-1 , BT —MELAIBEN TSN EBEH
1TIERE., BIRFIDIAEL , IR ERET .

N TIERRSRAOTNE | B1EEm=2 , n=5ER., 1EIRE— IR
2/5 , AILAENE NERIEASRSCHR

if (bigrand() % 5) < 2

A=HR | FAIAF e R REEE | X MATEINIMN S EE
EHIELATRERM MERIRERAEMT . EIRFTE—LARF | EERIEFIER
TLAL/aRYEERIERR L |, MfEsRIERRORVIEN FLA2/4R0MEERIEEL, —fkix , AR
BN PMRIRBVEEZLIEE s, BAILMEZR s/ rieE T—1 80, NI



select = m
remaining = n
for i = [0Q,n)

if (bigrand() % remaining) < select print i

select--
remaining--
HE m<n, BEFIEHVBEEEN > FRREESRIEE , AN select
T ORI ABEBIEREL T | BAREERE/DRIEL , FAE

select/remaining H1R—EREF—MEE. foriBQAMRRIZFHEILTIERIZE
. CEAERATUR IR IER | 810 FEGETIIREEMEREZFAY , KnuthiSH
THIER LAOUEEA,

BT Knuthi5652E |, XMEFHREZE Y. BMEESRE. B, B
FEEFNDS  RERNEFRTEREZ3TBASICRIE. BRENFERE  BFRE
EFNMNIHEEST , MAEERSSFHREE—, NEGHGHSE

void genknuth(int m,int n)

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

/* select m of remaining n-i */
if ((bigrand() % (n-i)) < m) {
cout << 1 << "\n";

m--;

}
EFRFEE/LTIMFENAT , ARERERRZATNER,. AT, SnfRAR
BRI, Bla0 , EFAI=s CAERZEIRER—E3 2{uAIREH IEEE Y



(n=232) FEF LS, HIRMGHE | FERIZIBEM I8 a6 MUREHEES K
A1) ?

BRIBNRRRERFRMESHI—ED | BA—METFEEEIERD 2 IEFER
RKAEAYES. Bl , XIESREREIMESEIZS (1 Knuth BF) | AIE
BEURIERE  EFREBTIARE CIIRARRGEFERERKERIRS. TH
Hell TR — PR RV E AT TR TS 25,

HAEPURERRENX MARAIRT R | EZX]EEH— 1 HRRRERFFRA (A
200X R ) BIFRITTIE, — I FEERNEEAXYIZR , RYIETUSRIATIR—
TEEEXBNRR |, ARRKXERAA—MERTHEL , BT HEEEN
BRYEKR. XPMZERIGARI 1. 7155 BAYJames L. AdamsZ{E[6]RYERR "§T
FLSEERR"

MIEFE | FIHEBIRIRESN  REEFMNO ~ n- 153 BBl tHm NME R EEEL.
BOHI—TRIENSE. ZEEZBERER , ABREE , FrRi=ERY | =17
RIERIX M AERRBREERN. AT, EiERNEITHIEIRNAIELL , JIBLER A%
VLB AREIERRY , BRI/ Lo thiR— T EABRIBR S ZARESR. FRENE
HRBEZRT , RARESEZRETIMERRIT , ARSI,

— MRS ERE—MIRNZNECEEBAETEL , BRI HESE. A
CRaT -

initialize set S to empty

size = 0

while size < m do

t = bigrand() % n



if t is not in S
insert t into S
size++

print the elements of S in sorted order

BTG N TTRAVARE R |, BEEETA. BT RAERZMESENES
S, HAIFEZ R IMES SRS,

MREL L, RS FEEFHER. — D EENTIEE IR WAL
1BEEN ; (BRIE , LRI BC+H+RNERIRE | AsetRRES !

void gensets(int m,int n)

{ set<int> S;

while (S.size() < m)
S.insert(bigrand() % n);

set<int>::iterator 1i;

for (i = S.begin(); i != S.end(); ++1i)
cout << *i << "\n";

}

FARSEXER , SEFRAVRIBIROMCIEE—RAK. X MEFRERIRE EERFt
100 S NEFETESRIMET B ANTE 2080, BT XERFHIH 10051
FRIEEE (A= RES ) MiFEN12.57) , AESZEREE 747,580,

C++im IR T RIBENREEE0 (log  m)AJIEIRZERY , MIEHESNIFE
Ro(m)RTE) , RItCEIERFEOm log m)RIIE ( EmEXITntbB/NT ) . B
B IZEUREHAITETEILRK | Bila8ay128 MBREFEKRLIEN=1 700 000[7]
BRAER Y. T—EERIZESH M 8ERISEIL,

RPN BHREFFENS—MEERIEESRBEH o~n-1  AYEAIRFT



AL, AEIBEIn N TEAEFE Y. KnuthPBa3. 4. 2 HIEEPRL2IXFHIRAY -
for i = [Q,n)
swap(i,randint(i,n-1))
Ashley ShepherdflAlex Woronow&IR , FEIXNARRPEIREEFTELEAE
AYBIMNITE | XIAYC+HHCRZEIT
void genshuf(int m,int n)
{ int 1i,7;
int *x = new int[n];
for (i = 0; 1 < n; i++)
x[1i]

for (i =0; i < m; i++) {

i;

j = randint(i,n-1);

int t = x[1]; x[1i] = x[J]; x[3] = t;
}
sort(x,x+m);
for (i = 0; 1 < m; i++)

cout << x[1i] << "\n";

}

EEZEENTTENRESEFO0(n+m  log m)AIRTIE , ANERFEASIML. 9895
%, WAJLAERSEREZEIoO(m  log  m). BATRILUBXNEZE(FRI—MEFAIZR
K : x[0..1-11FRBEPFITENES | x[1..n-1]FAREFTTRAES. B
BIRTRIEPTRITTE | FlpiER 7 XIHTREEELEFRINN. =Y
&, BFX—73EFE0(n) BESEM=SE , EMaEEHEAMKnuthRIEE,

ZBrIALE , BIELER T IMARNRRSSE | (BIXEE KBRS B ERT



BHRREE, B0, YnJg1ee5mmAn-108T , A TETREEBER— M2 S 10
TCERIE IR |, AEMEAEEATIEL. B, Zm1  eee5Min/g23!
B, BAIOTRERIEERL 10051 , AEHIFFAEIEUMRESITER | &
EEE—1ME1 eeohTRENEFHFA. BRIGH 7 —M&HmIEERNETERNE
i% , ZHiXHRobert Floyd[8]i#H,

12.4 |RIH

AETRH T RIEIETRI LN ERLR. RETERTICEER—MERBEAR
IS 2B ERIFHAT AR |, SERRANRTHSREMNIZENBEEN—E © ATLAN—TRER
BEIZ— PR , BRI HLURZRIBRSEZE  BEFENESNTRIEN
FZIR,

IEHEfRFmERINaR. SAFPITCHEENER. MR EERES
TEBRAEERAVEE  IREMRVEE—F | XEEABEANIMLIEE , BF
RHERREL AR,

RRRRHHRIAE, &5, BRIERYAPRA AN AT LARS B3 IR S Ri& 2 ay )
&R, BT RA HERRRTS =N AR AR,

EISROBESHIEE. REEFRRRUAN 7B "BRAE" | iR
BE1o IR EEE |, AR —RAERSRE , AR \IRkE
E , BRE—MNTRERE. EFERNSTESULARBBRImARITAZR K
AREHIR , MSREUERER R RERERSN. BRI R EX—IER
IFEEE.

SE—MRERS . WRIESRIFRNE | ERI—MEF IR IR REIRTS
XREMTEMISE | SN IHEF LT UMERELLRIFISE | AR\ PitEE
19, FANiZAERA UBNRE AR PRI RZEENRSE. [9]
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[Blff, PolyafUHow to Solve It—REeEFENHUREFREF B RAIR, T
AEBE

SHISTUEIEE @ "BUHAOREEREFEER. SRS RARMNES | (HABRSTE
ERRTREHEE | (AR T | TR E=RIIEE— R, " BRIERIIYR

ZERIRITES .
0

12.5 >
1.C EEM randOBEEEEA 15 AL RTINS
bigrand()fIrandint(1,u) , ERMEEINEE3 NN , BEEE[L, u])EE

REY—REHZEEL.

2. 12 1 EKRTERIMTT FERIEPRIBIRESE | XPFEURFRERm/ nikiF
BHER, SUEXFE—NEL , BR8N nRGTHRES | BFEFERN

=1
R E th F SR K —LE,
3RS men/2 B, EFSESHEEERE— N FAMEESTRIEZET , Fn#

1THIR RIAAIERER IR &V NV T2,
4. EETESHERPIRRURH TS E RS HFHRICPITS
BlEE, BB ERHITS RN ( AnMInfIREERTR ) ? Sn=nifHE
TSR ? HARR TR E AT BEBiTm ?
5. AEHA T — MBI VMEE | EABRS EJLATE. ERNRSELE
IRYMERE | FHELEIZRBEMARR NER ( RFNITHE., ZEFL

(=
REREL)
=
000fin=1

6. [IRELS | BREARERZREFRRILFEEREF &, EFIHEF
BRZAE, BRFELIn=20fIn=400fw 527 , TBTDINEREE. Bi—iz
000

THEIARRA, FITHIFIERZE , BEXFEERLAN=5
000 000 PERHERIZIAIR , TN tNEEEE T 1=ITHTA],



7.[V.A.Vyssotsky EREHEGNRIIEZBEERBARERIE. KnuthfIE
AR

void randselect(m,n)

pre @ <=m <= n
post m distinct integers from ©..n-1 are printed in
decreasing order
ifm>o0
if (bigrand() % n) < m
print n-1
randselect(m-1,n-1)
else
randselect(m,n-1)

VXRE PRI ek H BB B4, AR LT i AL ? IBICIHRRITH A
RUIER@SE. AMAERZAEFRIEABIIEIERe ~ n- 1RIFTEmT 75 ?

8. AfAIA\0 ~ n- 1FRBEH LR NEEEY | (RIS REZRVEHIRA2RET R ? 2NRE
FFARPATTEESEL , AEMIZYIZR ? IRBEAITES |, NERZETIF
il B a0 ?

9.[R.W.Floyd | SmEATnlY , BETESHNEIZEMRRSHENSEEEE |
EAENZREEFETESY T, sERsH—EaEE  FEIEERNMER TS
RERAmMENEL ?

10. AN ISR ( TLAFORERIXn MTSR |, BECARIENIYE ) FhEik
B ? Bk, IMAERSARNE N A S TERIBR MERIZ Y, RS
HikEFmE—17 ?

11.[M.I.Shamos [E—MEREFkT , BUInxE—KER16 M BERIIEK



8, B NHIREAEL ~ 16R9METNHY  IREIABERUIIH THRYES, RE
BHEHI , WFTxRR ; BN, NR1F028HM (IAFEAR ) | NETRIKME. FE
PR E = RN EE ISR R R THE ? iB5 LR | (RE(R&EZ LA
{ER— ™ \ETHICPURTIEL,

12 . BAREFENEFRENSVRAE — N EREE : m=0  NEFRIE
2, n  NEMENEFRSEREETAYEE | BSShR EFEE, i —
SR EARNTER | LARRE HFHSCEREAY ?

12.6 RAIFIEE

Don  KnuthfyThe Art of  Computer Programming , Volume3 :
Seminumerical Algor ithmsZg3iREHAddison-WesleyHhRftF1998FHIR. 1%
BHE3ITE (BIFERD ) BRTHEVEN , 3B4E (53D ) BRTEARN. 3.4.2
TEXT "FEVEREHITELIEF" /Y, SAERIRNST/LEHER. NREEECS5HE
MEERRSHUTRRAENZEIIRE , AR FRERIEXAS,

ABH [ePuBw.coM| #IH , ePUBw.COM RMHEIFHELHIME

HFHTE ! ! !
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135 #HZFE

BRI EaR, mEREIRESLGREREMDL , HEREREF
HLRRPIAHSIES , BiASHEEFERRFRUREERIEST , EiEmE
PIRFSSRELRERRAIN 1P il , EANAUNRSIUNNRREER R —H
iR | LIRS ETRRAER.
AEFARRXF—MERAA : EREEMEREUREIER T |, IEE—
RN ? XA BRI | (BADEES | R ARSI P BN Z KA.
BAIMNESRUEREN TR | BXEN KR EENRIEERT.

13.1 ¥

HHEENe E—F8AER « £hk[ 0, maxval FEEANMEZBHEEFF

ARFES. FAIRYES 2SN RS
initialize set S to empty
size = ©
while size < m do
t = bigrand() % maxval
if t is not in S
insert t into S
size++

print the elements of S in sorted order

HA VST ENRIEIREWTRA  IntSet , BIEEEES.

TER( ST ZED



EXNEBU T RBMRAYCHSE

class IntSetImp {

public:

IntSetImp(int maxelements,int maxval);
void insert(int t);

int size();

void report(int *v);

}s

MISEEREL IntSetImp RBESHIRUNT. %ZREEWN2H , DIFTES
TCRIIBRANMFIESTTENRAE (01) |, eI AZIRE A2 —a & 7
NERBES. insert EREEESHRIM—IFRIZE ( IREREESFIRTIBXD
B ) , sizelREIREISFIAIITTERNEL , MreportR#] (IR ) BTEEANE
VER,

RIBE , XMMMEONEEHFEEN , BiRE DI RRISERIRRRERNTS
1apkERs | BINSEIRACIEATHERE., RAGHIC++TEFR PR AT H RE REHTHH
FREEKFTXNMED |, ARRBENLMEAERRES. XEF(GRAERSR (B
FItBEERN ) BI73i% - AIntSetArr{FAEERSEIAYRT , AIntSetList{F/ItlaR
SRNRTF | FF , FRBFIntSet InpRMESTSLI,

TEC+HH R ERIXFRISIREIRER— T BB HEFES !

void gensets(int m,int maxval)

il

{ int *v = new int[m];
IntSetImp S(m,maxval);
while (S.size() < m)

S.insert(bigrand() % maxval);



S.report(v);
for (int i =9; i < m; i++)
cout << v[i] << "\n";
}
BT insertBEASEESTRANEETTR | RILB(IIAFZEEB/ARINIIT
REGESST.
IntSetEERAISTIMER T C++HRERIRETRATIE AR se tiRAR
class IntSetSTL {
private:
set<int> S;
public:
IntSetSTL(int maxelements,int maxval) { }int size() { return
S.size(); }
void insert(int t) { S.insert(t);}
void report(int *v)
{ int j = ©;
set<int>::iterator 1i;
for (i = S.begin(); i != S.end(); ++1)
v[j++] = *i;
}
}s
NSRS T BRI 241, BiIRIIntSet, sizeMlinsertEREERXINER
IR EFRIFENERSD | report EREERINERER RS ES TTRIEFE AL
H, XTMBEREHEAE  (BiEAR %k, TES EALUER— s EamtsE



AURSIX MTEESAILI.

13.2 ZM2ERE

HA ME AR EX — A RIERE B — I EETI. FlIAIEAEEn
PRFSRIRVTTR TS, RAEXRFEHAS !
private:
int n,*x;
( fPRELGH TAESRAIZ7ELH. ) TENCGH+EIEREE LR DB
8 ( ZRE— 1 TTENTESEIERR ) FknikE/ e .
IntSetArray(maxelements,maxval)
X = new int[1 + maxelements]
n==2o
x[@] = maxval
T reportEREEXEFHL , RIS REXML I FiETs (EEM—
LT, ERTFEEESE ) . W, BAMEEETTREnaxvalIEEEHFTT
FRIER/E (maxval EESHFRUHITREREK ) . XERIATABIFTH—TE
KRITTER (maxval ) RFMFREENE THIRAIRE , NTIRTLABHIEANRES |, FHE
Hiz1T188R
void insert(t)
for (i = ©; x[i] < t; i++)
if x[i] ==t
return

for (j =n; J >= 15 j--)



x[3+1] = x[3]
x[i] = t
n++
F—MMEARENTENEtREETR. RFTHESTt, WiRBeEsk
g5, BRIZELRE ; B, BAXTthITE ( 8EER ) #aaBai— , $t
AR HRAINVE |, FEnIEL, XFEEO(n)RTEL
BISCIFsize RETERE—HER
int size()
return n
reportEREEO(n)BIEIARFIETTER (BRI ) SFIRmHERS
void report(v)
for i = [0,n]
vii] = x[1]
MRFBFLABEESHIKRN |, BPAKER I LRIRERNEN., RAMNERERF
B, BT AR R — ME1THIEA0(1log  n)HIRLREE., A TERRE
BT e EE R TRTIEL,
MRFBFAAFEEGHIA/N | BBARTRERTESHEIREN , MAERE
BEE XA TTEBIRIFTHE.

head: — 26| —|—= 31| ——={41 | —1—={ 59

A IRIIntSetListSEBER TERFAGETE

private:
int n;

struct node{



int val;

node *next;

node(int v,node *p){val = v ; next = p ;}
}s
node *head, *sentinel;

RPN EREEE — P BEEN—MEMIERP T4 ~RAYEET | node
NS REUSTRN SERHER S IX N FER.

HTHEREFEERFRNRR |, BMERREREEERFN. SESEHEP—
B ERERT —MBRER  HEXTHRELMAIE. MIEREEILXFE—ME
M=, FiLdEttheadis A E.

IntSetList(maxelements,maxval)

sentinel = head = new node(maxval,®)
n==2o
reportBREBHHER , FHBHEFFRTESEANBLHRE !
void report(int*v)
j=20
for (p = head; p != sentinel; p = p->next)
v[j++] = p->val

AT EEFERPREA—IT , FAIEHEMER | BERIHENIZITER (LEIIZEp
iR[E] ) BRI — M ERREHEXREAFTTR. =02  BENZEFUERES
SEUTIELLRE R , WER4, HEAERTAX MESHIRBESRIRBE—1E

BREY , #WeERRIXERY
void insert(t)

head = rinsert(head,t)



1B TER I AFFS BT
node *rinsert(p,t)
if p->val < t
p->next = rinsert(p->next,t)
else if p->val > t
p = new node(t,p)
n++
return p
SIRIEIRRSRIERSRIARBI, N |, (ERE BRI RN EEX
=R
S _EERFEIAZ —REMm METIEEET |, XmRIERPRIE—IXMS |
SEISE(THIEERS m BRIEEL. RIIXFRFEEFIRYRISITRSEEREL T m?. TSN
HERNRALCEERMAER MR —L | Sl EREMIZE ( BTiE:) BR X
BATTRZE). THEENEE/IL 000 000 , Mim{E1e 000 ~ 40 0003Z(UATHIIEIT
A

o EEHE (m)
10 000 20 000 40000
B4 0.6 22.6 211.1
iy LR 5 ) 31.2 170.0
WEE BB 1.8 12.6 273.8
R (4R 1.2 25.9 2254

IRBFEITA—F |, EERRIEITRIERCF A REE | A atliRGEIEHE
F. NIEERCIAVERITIRAT AR IE— M ER | M/ERE ThTEREIE



EIEEmAA IR |, BSEH T AR,

BHE—RNHMEEREFEER. bR T7IEFEBRIFE | rinsertiRz]
B TREMEXETTRERNME | BD o(m), BPEEHERE | RIHERS/ LT
ATEREEt. DTGB IR SRS R ARTERATEChRAET |, T T A LT
AERN=9p2Z—.

BHE RN EERIEFHEENEFEDE | HERMR o — M ES
m NMERAR | insert RIEFEFERAXYTE ; MARIESXENEEST—
AR XEHEN TR AENAESE T SUH.

B SRCHRNEI TR A EHIRESRER |, FiED B A HE R A S HERIEZES
HRNMIER. BIHEmMRXENEFEEERDE—IR,

B RCPIISEFFEEERE , IRBESNMERDEA— MR, 8MERRIBHE
SNFIHITSE (4ANFATEE, 4VFTIEET) | 40 000 MERIFFE320 KBHT
B, EERIEERNBN_REF. BNRDIINXEERDETE , BNMEREE
AT TIESE) , AHEENFEL. 92 MBIYEE , BH T —REFNSE.

ER— T EEESROERNARFET |, HREHEEBEIMERLZEN 5, MK
RRERIR S BCAI R BENNIR10%, SASETIBEMEIGRL . BIREFNEIEMRER
SHRRAIFLL | BIELTAER.

HABNEEZERTENFS , LRI BRENSERALE , AEEBItE
KYE. BRBABEEZRFETHE—BPD LIE  AREH T8, BEARRRR
—HTIE | AT AHNFEERENEERE ? B0 REEEREMEHINTT | Kk
RVIESF THNERIEABREFLALRAFHRIEL | B—3bnREREAE
AR EERFATRIYE | mitERAYhEEIIN A e SEENF BRI EIBEX.

13.3 — 49



TEFESHFIREERZMBARGEH. TESHTRORIBEAEE 31, 41, 59
2653 EEN

roor. ¢
CIE T~
26 41 bl
e
IntSetBSTEREN TERFIR

private:
int n,*v,vn;
struct node {
int val;
nhode *left,*right;
node(int i) { val = i; left = right = 0; }
}s5
node *root;
PIAZNRHERSIRIROAZ | FHET ARSI REA TEAER(E
IntSetBST(int maxelements,int maxval) { root = ©@; n = 9; }
void insert(int t) { root = rinsert(root,t); }
void report(int *x) { v = x; vnh = 0; traverse(root); }
AANRERERDXERN , BREEIZE (BRERLL ) RN hElita &2z
B (BNZER)

node *rinsert(p,t)



p = new node(t)
n++
else if t < p->val

p->left

rinsert(p->left,t)

else if t > p->val

p->right = rinsert(p->right,t)

// do nothing if p->val ==t
return p
RTFEFAINNAT , TRERMEIURFEAR |, FRARREEE R &S
( IR LFRBARENE S CRIEMEEZSBEIEREAFERIN. )
FrEH 1| BB , RERHERAS  RRCELGTFX

void traverse(p)

"

if p==20
return
traverse(p->left)
vivn++] = p->val
traverse(p->right)
BEAZEVnKES IREvHE T 1A ATTE.
TREHT13. 1PCH+IVERIRE et (ERAES EAISCHL ) . ZoER
PR F—TRENBRVE LM EERNETTRIE , SRRIESRIREREIn =
108, maJLAURHAREMIEA , EEIRGREA M REREER L,



SE5HERE (n)
& M 1 000 000 5 000 000 10 000 000
Fb MB b MB b MB
P EAR R 9.38 72
A 7.30 56
AT R A 3.71 16 2526 80
¥ 2.36 60
Fo* 1.02 16 55 80
{57 ] 4.7 16 5.70 32 8.36 52

IXECRT &R iR A B 2FTENEIHAYET (A , FTENH AT EIRE R TR AR ZE KT
RATE], fEERA IR T TR ERIRERTE RIS R E LR (TR
FEAL CREISHRRTERINEIN NERIFAIMEE ) |, EIFERIR—L , FERGERRI=IE
th/b—Lb, TREEIREEN = 1 600 000[11]1AMAREMASL T , ME— N _HHEE
RN EN =1 900 RORTINTEAIE. tRCH "“HoE&RR" N—ITHA T#HT
I ERN =S EENETER. REENEC R FEER D E=E
(W5 ) |, XAKEHETRBIZETR , NIIAYEEHETHEER=022—.
IZAIEREB M 9EN (W@ ) |, FERTIR7FHEANEESR |, XX
(FIRERS 7 £925%,

13.4 BRI

TEHMNMEREMRANFI BEEUFERENE, NEEEFRIENMAL Y , NEZEM
[ ERIFAE EEFNIRREN -

enum { BITSPERWORD = 32,SHIFT = 5,MASK = Ox1F };

int n,hi, *x;

void set(int i) { X[1>>SHIFT] |= (1<<(i & MASK)); }



void clr(int i) { X[i>>SHIFT] &= ~(1<<(i & MASK)); }
int test(int i) { return x[i>>SHIFT] & (1<<(i & MASK)); }
MNSRENEER DB RIS E ERE /e !
IntSetBitVec(maxelements,maxval)
hi = maxval
X = new int[1 + hi/BITSPERWORD]
for i = [0,hi]
clr(i)
n==2o
SJRBRIABII KM SRR LIRS X—IEE, fEreportREFHAILL
HHTRIUAIRE
void report(v)
j=20
for i = [0,hi]
if test(i)
vij++] = 1
g, insertREVSMEHIFHENN , (BEREZAIR/H08IIER FA X
fi
void insert(t)
if test(t)
return
set(t)
n++

F—FRRRBBIIREAEnNEB/IMEEURESERART | BBAX NIRRT



FHAFES ( JMITICWAEEESY ) . A=FRIZ , NIRnE2*? , WLMEF
0.5 GBHIATF.

Ra— M IREMES THRIIUAZERINSR. BERFFIFMANEL , R
5o ~ 9EEINRIANEELL , S ENIBIEA N FET : faetBe ~ 245EEINRYERSY ,
FE1FRTR25 ~ 49SEEINAVEREL , #2750 ~ 74NAYEEE) |, fE3RR75 ~ 99IHIEE
£

41
|26 | 31|59 |

XmPMERLEF—HE5 , 80 EPRRBEE— A FERRT. HTEHE
WS STRY , ATLAB MEREAZEIKERR D1,
1ZEEM BRI N IAEEYE
private:
int n,bins,maxval;
struct node{
int val;
node *next;
node(int v,node *p) { val = v; next = p; }
}s
node **bin,*sentinel;
MISREIFEEEBIIE R TR= D ECEE , HAABEE—MEBRARRIE !
IntSetBins(maxelements,pmaxval)
bins = maxelements
maxval = pmaxval

bin = new node*[bins]



sentinel = new node(maxval,9)
for i = [@,bins)
bin[i] = sentinel
n==2o
insert REFERGELMAGIENET. EVAIBREIt*bins/maxvalAJEES
HEERE (RIERNARNESEN , Ao sESEUBIRMR ) | BIEIIRAT
IMCRERRAYEE S £ HYBRET
void insert(t)
i=1t/ (1 + maxval/bins)
bin[i] = rinsert(bin[i],t)
XERIrinsertRUTRIEATHERAIrinsert, KL, reportBREAR L
BRIEXIMAERABZINFN AR TE8MEL
void report(v)
j=20
for i = [0,bins)
for (node *p = bin[i]; p!= sentinel; p = p->next)
v[j++] = p->val
F—TRIRIRBARR, FRcA "far" B—iTHR T MEEDR U ERRE
FEROEZIE (AR ) RHESUERERNEITRIE |, ZSUERERARFERS
7 Z—HZEFI—FRYETIEL. ERBIARLAEIET TR At —P4arE 10%,

13.5 |RIH

RENEB T SHERTESHNERHIREM. EmERInRKREILEN | XEEFIRIF
BRI FERFI7R ( bRIEBANTTRAIEY ) .



A A
wony | OTRIESAE) wrE e
#a insert  report
G5 1 m m O(m") m
G PR I m m O(m”) 2m
e | 1 log m m O(m log m) 3m
# m | m O(m) Im
A7 i) n I n O(n) n/b

FROGIETMERNESFRRGE. B 10 BRI 7THM—LOEerIA
%, 15. 1A T BT RREESHEIREA.

REABEFTENCHTRRESREIRSD , BRIIBZEE T —YETFSRE
E55+ERE BRRE,

FEROVER. C++inEIBIRERME T — N CIEERRERS | FF R Bt
EERIBRARRAAR. MBI REUREENE@EN , FHINE—RAEIZES K
RRRRNEBERTE. BREAENGIFH , TRKETLFES T B ERAY
MR, KKIEEETRE.

TEHNEEMN. F13.2PR11ER , BNERFIEREATHNIIEREH
B—F |, BNFERETEERRE. AR ? BAgEHE8 N TR SN
FREERN—F  MEHERINFARNGERN. £13.3BR11ER  FRAEHN
NES AR LMESERARRN=52— , HEEARRN—¥. SMENN
Fde.5 MB ( BANSHNTREFAIN ) FHiziise MB (THAEA/N) B, iE1T
AR 2 E 1800,

RBEINGE. REENXSHERRDE—MRARIFRITL RSB
RESE. XEFHEHR TRSTFHEARNAER , MELFESENFIREEIIER. &
IBFREES FERA T LAEERRNERER A ARG | (BREFERE



10%, XTARZBEEEFR , SINBETLIKE B, SRS |, F4eEzTidE.
13.6 >]Em

1. 5512, ofmR TR B FRE A SHIBob  FloydEik, {REEGHTER
JURNIntSetSCHNZEIE ? IXUCEEHITEF 1oy dEL R RAYAEREN 5> a L iEREaN(E] ?

2. AEHE SRR Int SetiEOFEE TR ?

3.AKERENN— find RE, ZRHATFIEERNTRESEEST.
{REEERILIZEREI L insert BERL?

4. 958K, M-S EENIBERBEANRMESENANERRAE , HEEIsT
B TEIRYZES.

5.9.1FEZR9. 2fIA T Chris Van WykdMAEDRKA S RRFEEEHIS
HpRE R ZREREEDECER. RBNTRIX—REBN AZER. BN _oER
RISCHIRYIntSet L,

6. TESFPIntSetSEI EXS FEIRMCISERTHET |, BEBEARIHA ?

IntSetImp S(m,n);

for (int i = 0; i < m; i++)

S.insert(i);

7. FAIRVECH. ERMFEENER TR, R ASIEERT - o RN,

8 . I BAAIEI R R S A D TR ERINE N R E AU ANE H IR E.
XMEER(Echar, short, int. longEi M EMAEANERRRERN?

9. IR ABANTEIL (E T ERE ER BN ST BRI RIE E X fEH T

E;H-T-

10. FESTRSRIU T ERBEHERIESSEY |, AT LA IR IR e AR At SRR EE Y

=8 ?



11. SEH— P ERRAVTERECRER— B R EEEE | FRirEE.
( JLAEARIE M BRHTZORETRES. )

13.7 FEAENE

11. 6T M8 7 KnuthflSedgewick@ERILFTEIZHH . EREKnuth@The

Art of Computer Programming , Volume 3 : Sorting and Searching—¥356

B (B8 ) BFE , tbRSedgewickfJAlorithms—HEE YRR RYERL,

13.8 —SCBR B]ER ( 14=

RELHRYB RS HBA AR DA RHNETRERRME 7 &, MATEHR
Doug McIlroyF1978F5Hspel IiFFFATRIFHIEREM, 20tHIC80F(
BEEARPYIEE , BEMBMcIlroyRIEERNRERIT T HERE., MNABIKEBIXE
AT spell , KINEAIEEER. BRZEFRIFAARNSTH McIlroy &FRT
IEEE Transactions on CommunicationsZE30%&351HARY “Development of a
spelling 1list” —3 (1982FF1H , 591~ 59T ) , FAIFEHIE "IKIl" =&
XA " EFER. FERY RA, RIEREREX I ER.

McIlroyEXTRISE—MEIRZEMRIATIR, kit T E#RFHE ( ATHRE
&) MERARENMIPAFRIEERE ( AT ) iIRE | XR2—1aHER
Fim , BIBETE TIERETK.

McIlroy HAKERIAFIFRAIG AT LIBEIHEEEERRENKRA , EAKSE
FHERBEEEER. BTRAS ABHEESHEEPRENN 1000 M. 5B
LB FYIR, ERIBF (DijkstrafNixon ) LAKBulfinchtHiEREER
HNEF ; KT XeroxflTexacolXiFH “HEHIR" 5, HEMES00:2FRINTSE



WEEHXT ; HRQAENEFESEBEHHNERS | FIUIEERIHEEK, #
ERMIEEE  ERKESHE. MNEKESRF. EEMHR ERARI100 MK | L5k
rEEFE. TEMEER.

BRI TIEYINERS | LIRWE. BRFHRIANE , SAREITTETA
i5. (EEtEEFRRENEMAS | FEEERELEFSZIRHINERR (2Nl
FRFEAIE cwm ) , AEEE/MAERHHE G ENREE— (BlRE
traveling MM B\travelling) ,

McIlroyHIEs| JIETHESLRE TR spel 1fViaY , E—FRETEspellSBE
IHEH—DRIELSM ( BRERMEAN IR RE 2 EEHIM R SEEARR ) .
SARIERRAET , R RAREE —MRERIRRTTE. XERZERIT75 000
BIERIRRFIZR | BEETEREXEF AR AZHRR , E5NeeEEREN
HEEIR.

IZAE P E RIS ITNRIEHERBIEE | XIFEMEEVEBIEESE. WE
BYERRAFATLEBREREFIZR , HENERREWIIERE | 24BN
misrepresentedZ ZKAVIRETR , BEAXITEZERAIERFHEE. WEAERES
1HER D Hreetsge/ NF AR,

RO EIRESIE mis-. re-, pre-f-ed , #8 misrepresented #g%g
79 sent, (representFHAFED "BREIM" | presentfIBNBAR "SFioK
X", spellF XIS ERK4e/NFHAINIE, ) BRIRPE2405ER15EN
FM30KEELEN , HERA—NEE 1300 INFISMG "LIEFIR" REIFEIFEE
NBHAIERIVSEN |, a0 , #Bentend ( intendfUiRH ) IBiFHen-+tend, X—
SHE75 eeeEEHNFIRH—LESE /930 0005 A, McIlroyRYRRFXIE N ERIEH
178N |, Nt AR E R ECEE BB EILEEC RS ( LhfH

a) .



MEBRIDHTERIE | BFHBERFFEREER. McIlroyR{IEERHE64 KB
=S EIRIPDP - 11 FREIZIEFH |, XHMERiEFHREERFFR/AEREN, tBEX
SREPRE THCHIZEERERE - "ARRIEREEIIRIIANAZIRHN=
PDZ—  BOENER T FITHY 60% , & FRIEIEEEBATE 7 —FH=
B, " MMRILARE26 eeeM16(HIITENFHMAEER <75 000N HIEHIA ( LIREE
IRIXEARZHIERIRIER ) «

McIlroylBIdRIRFRT30 000 NIRIERIE , B P ERiEA27\F: ( B LEHEA]
SER 427 ) . TEU—NNERREZIRSGIRAETSE

a list of five words

SE—MEGLERR T N VFFIRIESIZR—FRRInTTEGIRIUAR — MEF R 6
BRET A0, n)SEEINAIEREIHIESIREY ( 15. 1B ERIXFE— BT89!
BREN ) . RAVBIDHER—MER | ZEREESEEGIRIINFRE. RAZH
BTTRTEHIR , BEGIREGHEN(a)=2 , h(list)=1, &% , BRAHEMNAISTTEE
FU AT

bl |
| |

I
I
of list a words

five
NTEKERRW , F(IXIEh (w) MERTTERRISERIF TINFER.
FETHHRERANEREARES, &R n=23 FEASHERBETIRAES—
PNITER. EABIF , h(a)=138h(1ist)=5,

I ! | |
| | | 1 i

list words a of five

spelliZfFiRENn=2%" (£91.34{2 ) , JIFATERVIFSHREANEE — 1 TE.



T—#3FEKME : McIlroy  EEMRIPNEHR—ML , MAZEHNEREE
x. XPAKXTETTE , BEEZHE. TEERAMRIE VST RE , 7
FHBTTRTRATRINL

1 ] 1 1 1

AT ELBERW , BEHEERTHE (W) AL, NERIZAINe , BRARFHIEHE
IREERIRAWATERT ; NRZNLA1 , BEFIAAWERTR. R , FERIEIE
SHISEGIEIEAL , ERHIUXFMERAIEIERRB30 000/2% (£J1/4 e00),
Et , 584000 M AERHNREFRE—IAMANERL. McIlroyREMEA
M, EUNERTESHEIREDBIZ20 , FIEFSEIT100XRZ REIMLK
XFEIR——IX L IEE 2 7ARERA.,

FERAn=2YRFRFERTSGIFRGEFEEZ1e MBHNTE , Bt , BFNETR
BRI, £ LEERIGITF+  BFFETIEGIE

5 10 13 18 22

SNERh(w)FE , BBAFKNBASREWERY. FRXEEAFE30 000127
(IASITENF |, (BREMcIlroyt/lssiitbit=Sa+{RE32 000N 6fUldF, Ehfthyd
HIRARF | FERTERKIERNESSGIECENEE. RigMEeH R , LEAY
FIZROIE4E79

55354
McIlroyRYspellREFFFIYfERL3. ABREFTRENEE  XEMTPE FT/LIED
YIRS EGEF IR PERRELME | NTINRIFER. XERHEE
— 64 KBHIFH , iZFHEAHFRIELE , mMERDHIE.
BIEFAE R T spel 1IN S EIVMERE | ERMHBERNER , HERTRE
64 KB MEUFZSEIRYENL. LA , ZIEFRIREHRIFER. BMEERIRE ZIZFAY



Zilss L, SHEEFSTITMRY 10 IERHERE  RESABEEESS
H—ABBRFEL 100 ( SHHERRIFEIRAT ) . EUNZFHER/)N , BSEMH
&2 DIRBUBIEAN |, BB PN RERHERER BRIV,
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AEXENE "W BAIBERX—EEESER TEM I EE R,

HEr, KAEHEFEEXNnTaEB T | FifeiIRSBASEIE0(n log n) , MM
BRFE/ A FRIEIME.

LARBAT, MBI RN TTREARN R/ TTRX AR BRI TTRERS |
F R ERRERYASIEER/I0(1og n).

X FIXFINERE , MR Z T RIS E T ERERIRS.

AEXRMAERRLRERES - NATHIR , BEERRAINER. THEMA
TR 7 ARSI R TR ERIR RSN, FEERYAT EAXETRRER
EREIRYERE,

14.1 FIELEH

WRARRTTREGH—FEREE[12], Bl IRRREIFHRTRTE
(B (Bhr EEFRITRIUREHAEREE. TERHL12DEEmMAIHE :

12
_,.--"'"-.'\-\_
20 15
N - N
29 23 17 22

FN N S

35 40 26 51 19

XR—HE— M, XERHEIN TAMERRERN. F—MERRINF
HIERRER/NTEFTHFERIE. XEREESHNEINTRNTRER



(AflFR12) | (BERERBRBEAFERIENINT. B MMEREMR | 4

EF.

AXFRILERIAS - BEXMIRERN XN , &REERELEEHER
HRRENHERROUESERELS . WHAEESHNMNE  MREEE
R, BABERERERAIEEE A EE log,n. S EFAIHMEERE , XFMER
BEEREBRIRHEINE  EERNEBERIAESTRIR/IITE | BEHEBEBIRE
1 EERNEREASMIR— TR RSB EXUEEFEREN.

TEFAIEEHERISEIL. RENN_NERTGEAFERERICRIE:. ()
RSEEIMNES TEEMNERIN X , EXTXMERERIFEEN. BB
MR 1270 — T LAR— 1M 127cAY8E X[ 1. . 121R70F

x[1]

x[2] X[3]
x[4] x[5] x[6] x[7]
P N > il A

x[8] x[9] x[10] x[11] x[12]

IR, HERNENTIFITFRIEE | aESPRERNGEREFEX[n+l]
FHRZITEXx[0]., XMW FRTF , RERMTx[1] , ERNRETFER
PHIITX[2]1F0x[3] , ARULSEHE, WPRERAREENNT :

root =1

value(i) = x[1i]

leftchild(i) = 2*i



rightchild(i) = 2*i+1

parent(i) =i / 2

null(i) = (i < 1) or (i > n)
nTTHRETN—ERBIRMLR | EASZBITERERIIER.
TELZEH T — 1127t B 127t 8 A R AR URISEI,

12
,—-""/ \\—-
15
/2”\\ R 12 20 15 29 23 17 22 35 40 26 51 19
29 23 17 22 1 12
£x Iy

35 40 26 51 19

AT ARERBEERTIEARRIER , NIEFE | BAIAOE "H" XN

EHRETNERNESBATHFTERXERNE, EfaAti , 1158
VocienX[172]<x[1]

ABAZBX[1. .n]HEBHNERK. BIZ—T , BEFRERME /" SETHE,
AiTlA4/ 2705728822, T—HRITICEEHEMRIIFEEX[1. .u] (CEBRGER
B—FREEURIMERR ) | FROTRTLANEE EfBheap (1, u)EN

V' o1cicy X[17215x[1]

14.2 WD EHERRZY

ATAFRENRE , XA RHATESERE —n A B E SR T
B, M REEMRANER | BEIER— nThERNFERElog n, FERIANTRY
BRI LEXE , FAEXEREHREEN , T—TBERE .
Sx[1..n-1]12HAT , Ex[n]PHE—MEBRITRABETIAE
heap(1,n), FAIEMsiftupRECREFIRIGHEMIR, ZRERIRFHMRIP THER



i% . ERAREHSFTRR Lk , B LHREE %SRS ERE R
B, (A ERERATEE X ERER T B EimEraE - HAIRAx[1] ,
FRITEER , Eex [n I TEERIESE. ) TE (MWEER ) ERTHTRLE

A EiRE , BEEIRIAGSERINMEF ARG FERIERE.
12 12 12
20 15 15 20
./’ e 2 g // “a Mg P e ™
23 [1 22 29 22 29 23 15 22
/ \ L% Pl / \ Ih N X
35 40 26 51 19 35 40 26 51 19 17 35 40 26 51 19 17
ZSE—ERFEEFTRNERATETERER ( AR ) S FHtR. o

RidfEHaidheap(1,n-1) A8 , Bf%heap(1,n) HE,

BTX—EUNES  BIMUTLRESERAET. BT meEdERE—MER
FAFRNMNEEAARZE . EEET , iR mESERIERXERZERIERD S
WFrEEMESEHEGH TR, NMRIETEERN TR , BBAMAILUERAZE
= :

loop

/* invariant: heap(l,n) except perhaps
between i and its parent */

BFFadheap(1,n-1) AR , FETLABEREEDL = n¥ia{LEHA,

BIAFPRERERETHES (FRNEREAMTHERNIED , EAKXTE
FTEHRER )  GiRBNHREE, AENERE , RTERIMERERZERERD
AJREAEAEERSS , Hts#EEHMTR. MRi == 18R, PBAERIRE
REER , NTIATESEEEHENR , RIALRIEER. S3ERIGRERET |, 7
LB (EIE Glp==1/2{Epp AR ERBI xR, WRx[pl<x[i] , BBARTEHEIIER
BEEHNR , BIRTLIEILE,



B—HHE , MRERIMERXERZENIFARY] , ABAB(I3Z X[ 1]
x[pl. X—ZEINTEMR , EFRXEFERNFE , ERITHEEL

WAt MESERT S\
d e

b it o diinglnli
LT a Fb B T Jq: B4 s /@\
[
d e

R, ArEs M TENINFERRIERR | HAbRSEEFHuTRS
E[13]RLAb<dHb<e ; RMIASAX[p]<x[1]RHE , Arkla<b ; GGG a<billb<c
LS Ela<c, XHRRTIRTER p HHRXER[ZEREDSN , Bfttit5EES
HEMERR , BEILFATEEEEDL =pEFIRIEAZEL.

XM RREHE NERAYsiftupNiES , ERNETTEYEFIlog  nBRIELL , EJ9H
BAlog nE.

void siftup(n)

pre n > @ & heap(1,n-1)
post heap(1,n)
i=n
loop
/* invariant: heap(l,n) except perhaps
between i and its parent */
ifi==1
break
p=1/ 2
if x[p] <= x[i]

break



swap(p,1i)
i=p
RSB 4 E—1F, “pre” F "post” FFELHIRATIFLIZERE : ANSREREE
AZAREFRHNE  BIAEREREIZFREFRHEAE.
TEZEsiftdown , SEx[1..n]2—MERT , Bx[1]7E— 1 FESE
heap(2,n) , AGAREsiftdownfEfBheap(1,n) NE, ZREUSx[1]E THE ,
BB FERS/NTETENTER. FESEHT 18 YR NHEERIR
BRINTFERNBENFER1AITTE.

et P

20 15 (18) 17
T g 7 TRy ./’ “x f/ “\ i
29 23 17 22 17 22 18) 22
/N N / \ / \ / f \ / \
35 40 26 51 19 35 40 26 51 19 35 40 26 51 19

TTRRALHIRE , RERAREE]. B RHELRER | BIFAIIRITTRE
B/ NFERITIR,

FEERT siftdownfBIARIAET | BRT TBIERIIERNFERZIENERD
Hb, BB ERE BTN,

loop

/* invariant: heap(1l,n) except perhaps between
i and its (0,1 or 2) children */

XANMEAMsiftupfUEIRERRIL. BTRNEERIREEEFER  NIRR
BFERHARLLER, THNSREBRERNEDT - MRERIBEEGTFER , B4
BEEARENRNIBNFERRN TR &a  BEmeEx[1]<x[c]RIEER | 5
BB [1]MIX[c]FHIREL = BREGHITEHEIREED.



void siftdown(n)
pre heap(2,n) & n >= ©
post heap(1,n)
i=1
loop
/* invariant: heap(1,n) except perhaps between i and its (0,1
or 2) children */
c = 2%i
if ¢ > n
break
/* ¢ is the left child of i */
if ¢+l <= n
/* c+1 is the right child of i */if x[c+1l] < x[c]
C++
/* ¢ 1is the lesser child of i */
if x[1] <= x[c]
break
swap(c,i)
i=c
SsiftupRURISEHISTTERA | IRERIFESIR T SR FIBERIFERZIER
BRSN , EfERrEt S EE AR, Rsiftupil , X ERERTFEAIATIEIFDLog
npXIELY , BN BRI RN EEE 2EERT.

14.3 {L5ce I



BN UESHEILMAASEE. NIMNERE | ERREERET EMHt4a—

BASUE S insertillextractB{ERUEIFITERIFY. WRERRE | CRISEIIREA T E
A —RAF T LAE FRE R R K SE. AT B BB UERBAT RS
B, BEREESLIL

ARV E— DI AZ [14]H9TRES | FRAS. insertREESEST

BA—HTTER | LR ERMRER G ERBREENINT

void insert(t)

pre |S| < maxsize

post current S = original S U {t}
EK#extractminfifRESPRNIITE | FHEETRNSEUREIZE.
int extractmin()

pre |S| > @

post original S = current S U {result}

&& result = min(original S)

S JLUESOXANRELAERAITE | USRI FRHYEAIRIE.
BJLAERIRIR ( F8EBAFIFITERAIREINT ) X — P C++3KFpIX—E5 -
template<class T>

class priqueue {

public:
priqueue(int maxsize); // init set S to empty
void insert(T t); // add t to S
T extractmin(); // return smallest in S
}s

ARTIETFZ N ATEIFEER. B ERFA LRSS



—HES  BERIVFEANEN] , ARHITR :

priqueue<Task> queue;

EEUEEEEMRT , JLESEHRIRT R ATTER. EUERNME F— 15,
FERTBEEBAT IR INE Z RIS

priqueue<Event> eventqueue;

XN AREREEAES TR IIMIEERT BEARRINARAY. T TH
ATIERS RS "SEIAT" | BRC+H+REHEERIFHE,

B, FATTLMEREEREGERZ KRR SEIM IR, dIRFS
EEFH , BAREES/ITERIFERES |, BENFTTEICREY | RIS+
BERNER. TR T ntEs L UFEERIMERE.

‘ iB{TE 8]
RS ; , =
—R insert | —IR extractmin | WMIMIRIER n X
IR O(n) o(1) o(r*)
HE O(log n) O(log n) O(n log n)
Ty 4| o(1) O(n) o(n°)

REZHHEZREEBE0(log n)IEIRKEFTTRAE  (BEEBNEBRITR
EITTRBTRAFE(n) 2, MRS T0o(n?)&EEFI0o(n log n)EEZIAM
X5 , BEEH—T8.57 : Hnjg1e05lY , XM EARITEFIZITHIEID BI/93/ )\
F1ED,

TR FIRIHESCER M T IR RS Z BIRUr T h k. BEREEHENTR
HIEEEX[ 1. .n]FRRnITES | HpxfECEC++H A Ax[maxsize+l (] FHAIRE
FAx[e]) . AILUEEMEn = o&ESWIBRIAT. MAFIITHENEnINL , 5%
FILERNEEX[n 14k, XEFEHAIMES T EAsiftuphIRIHRE : heap(1,n-1),



I, AR RO ™R
void insert(t)
if n >= maxsize
/* report error */
n++
x[n] = t
/* heap(1,n-1) */
siftup(n)
/* heap(1,n) */

EFEfextractminEHFRIRESTRIR/\ TR | AREFEREAFHESE
MR, BTZEER— I, FASIVGTEAMTX[1] , EEPRITHIN- 11 ITHEM
Fx[2..n]R, FECABERHENR  BIRPSAEMER heap(1,n). F—%,
¥ x[n1BaNZIx[1], FEnimL | IXEEGPRITTEMEMEX[1. .n]FT , HH
heap(2,n)NE ; 5 , Asiftdown, {UABIFEREE :

int extractmin()

ifn<1

/* report error */
t = x[1]
x[1] = x[n--]
/* heap(2,n) */
siftdown(n)
/* heap(1,n) */
return t

LB insertMextractminBEIEEN N TEAVERT |, #3FEZE0(log n)AYRT



8],

THEETHRAFIRITTEECH+SCIN
template<class T>
class priqueue {
private:
int n,maxsize;
T *x;

void swap(int i,int j)

{ Tt=x[i]; x[1i] = x[J]; x[3] = t; }

public:

priqueue(int m)

{ maxsize = m;
X = new T[maxsize+l];
n = 0;

}

void insert(T t)

{ int i,p;

x[++n] = t;

for (i =n; 1 > 1 && x[p=1i/2] > x[i]; i

swap(p,i);
}

T extractmin(){
int i,c;

Tt = x[1];



x[1] = x[n--];
for (i =1; (c = 2*¥i) <=n; 1 = c) {
if (c+1 <= n && x[c+1] < x[c])
C++;
if (x[1] <= x[c])
break;
swap(c,i);
}
return t;
}
}s
XA ERNEOEFRBREAESRICENSIFITERE , BEDEENRET
BENARAE. BEETCBRITKNETNES | DRBERIBENES— MR

KT
Yo

14.4 —mHEEEE

LI RFIRM T —FrRBRNRERIFEE | BARENARNGIFROREAE
PR [ REEFMREN]. EC+H+HERpriqueueH TRISIERE B
template<class T>
void pgsort(T v[],int n)
{ priqueue<T> pg(n);
int 1i;
for (i = 0; 1 < n; i++)

pg.insert(v[i]);



for (i = 0; 1 < n; i++)
v[i] = pq.extractmin();

}

niRinsertflextractminB/EERIAE R FEIFFHEZO(n log n) , iF5E11
B RIERFFFRIRIABIFTHO(n?) . AERE | HERRVEERX[0. .n]FEn+1D
FHIZI MR,

IEREEERNT , BiUA T LENGE. EHIFRRARIBED  BTAE
LHEENEE | FIERRI=EED ; Iy, FERRERED, RIEZEIERE
By, BRRERNERENT siftup F1 siftdown , FE(IBEBRERAITTREING
AU (BRI <" #M >" FSREZMAESIINIX—/R ) .

LBIEBREAERRME | — P ARTHARAY , 53— T BTEFHEFRIT
=. R ER—EE  EMPETZE. BN AR R RSN
KL , ALETERY. THAIWRINFZESH  RRNEBFRI. TELS
H T EEXREZERE | BEARKIAHIRY | EESRIRTHETEL,

s AV
?
HE
W
i
S
LR 2n-1

HEAEFRRIAR— PN ERAVEIE | RInIGEEE 2SR | fRnliRfEFigE
TTEANEEI R SELNEFFS.
F—hEgEY I, HARI IR



Hi ?

| 1 n
TEXER BB G TR EEE A L REski#E Iheap(1,n) :
for 1 = [2,n]

/* invariant: heap(1,i-1) */
siftup(i)
/* heap(1,i) */
FBMERERERE AR AR

e, < Lk, =
1 1 n
MR ERBIMAEBIRZRSFARIUNE., BT X[1]ERIiTTTEPERAR , B
B x[113ZEHAEEFFINES T — 1 ItE. X3RS 7R |, IS
SHEFTBIRER TR A N REF RGN R, E M ERAYCIDAN ™A

for (i =n; 1 >=2; i--)

/* heap(1l,i) && sorted(i+l,n) && x[1..i] <= x[i+l..n]
*/swap(1,1)
/* heap(2,i-1) && sorted(i,n) && x[1..i-1] <= x[i..n]
*/siftdown(i-1)
/* heap(1,i-1) && sorted(i,n) && x[1..i-1] <= x[i..n] */
BT RIEEVAIRE , TR EIANFEE ST
for 1 = [2,n]
siftup(i)

for (i =n; 1 >=2; i--)



swap(1,i)
siftdown(i-1)
RFZEE(ERE T n-1Rsiftupin-1RsiftdowniBE , MERIRIEIIFEE
Z730(log n) , EILRMEESRIMNEIRT , ZFERNEITRIAEIEZ0(n log n).
BERANESMA T JUMARINE ( FRBEN ) HRIFEENTE. B4
HEFFARIE 7 &IAMBS FRI0(n log n)tERE , (EXITEURBMANEGE , RRAVHEHFF
BEBL11. 2TRIE R RIERFFIE.

14.5 [FEIf
=, FARMRRIE THHEFFIEERIIRERZEEENESIE log,n Z

R, BTHEFERY , FrlAR#siftup FMsiftdownRIEITHERRE. HEHIFET
ER— P SEHEETE SMHREN (HATRFY ) KRR ERTIMIZE].
IEfftt, NEARERIBZEIREREHEREENAZL |, BIAMITIRE
PIRERISAEN AR, ANIFERERS —MARL | el JEHEIRSNA
TR, BRI EHRYRERT LIRS EF Rz T DaERAR , #RUIBRETE
RAITIXEERTAE.
St FRITIEMEEB D ER M A4 ( BRERIRIHSRIIEE ) FanE

M (BELH ) ZENER. AERREEFMAENASIHE | SiEmSRMESR
UERE,

SR, (RALEAREAFRESSIIATSRIIER TRERAFEE | BE
HEF AR NMEIE, R siftupflsiftdowniRE T RURBIAHS: | FEREILIRTHR
BASURIHEREFEIART | Bl FHAROREZ A TR |, BERBATRIECI M 7
2 THE ( BT ESEE—n A BESHERTHTEE ) . RFNTIERT(EEHK
MATLARIXERSEHEN —R , AEERENERAEMARSENTE.



SEIRRE, SRR ARHERZANDEAINGEEEHAY , Tan{EE
NZ2HEARSTILRERN. FNATLMUERRER ++3K priqueue B L—FHY
C++RIntSet AN R EMNNERME , SAC(IRIEARTIESERNEFRIME

ab =1/
Bb Eﬁurlﬂo

14.6 SIER

1. SCIET RSNG| ReJsERSIETIEE, nBUIER LTS
2
2 (2 siftdown(EZiHE FHIRLE.
void siftdown(1l,u)
pre heap(l+1,u)
post heap(1,u)
BRI THIIRIZ S 7 IR A ESRAE0 (n) FSERMIE— I nTTHE , MNiTD1E
F—MUEE D HEREREEFRE.
3. LM — PR ATRERAVERFZRF. (RRVERS11. 3RBSEHAVHEF R AE
FettREan{a ?
4. ANEHE RS AF R HESCILER THURR ? SBABFR | (RNERET
L3 ?
a. MRS (BARZHATERECHI BT SR T ARG BE 1T
TEIXHIRES )
b. ITERELFREESRIM.
c . EFH 1IN HRARI1005 141,
d S MRMIE R RFAI—MERRRE X (ELHL . 3TBRFRIET
R HEFE PR & HILXFRE )



mx

5. AR EGMUE (BN Teflizd ) plcteRHMBENRUSE
. BRX—ITERY "EREN" BARIVSERFEENE B EREISE—
PNEERIFET (IRFHFAMERE ) . David JohnsonfEfBRIMITIE g , —FhSEUl
THRIEMIBETZTEO(n log n)EIEIRSEINZE AT/, 1iARaN{AsCHL.

6. B LIRS NS S MREBE R ERIRHIR | R RALAZHE
ERESE—TR, ZITEEXRBEA R (AANHEESERE LT ) . 5
RSB —PMRIANIESS RIS L - 1N BB I RN a8 2R —1 8
£, NTIMASKTFFIIE SR 1 MRATFERYBTRIER 1 AKIEEL. Ed McCreightfERERIHIRFI/R

g

X

TR RIS AN | REASNER/BII— 1 SMIETT |, Heek
BEAATERIMER |, (BAEEESE I MRS EEN T log i, WMASLILX—/ ? ##

B—TIXEEEEINMRNEZS M4 . ofEIE T log iR EIRTTELRERIN
BEMTAHERS.

7. 85— ENLLE , BRUL 2 LIKRHSEPEERNFPREZSEREFRPHERK
KBRS . ERIREAICEEIHEE 7 HERAVEEH | inBRaNaERRLL 2 RUERIERE
bRiZ. BHEVHERXFE—PMENEZE.

8. BPLE AR LABHFHISEINERR[ 0, k) SEEINEREHIMT AR BAT! ( BAFIAYSE
IARImIE KTk ) ?

9. UERATEMCSERBAFIRIMESSINA |, insertFlextractminAYXIEOE TS EIERTE
— I RERHEFEEAR.

10. ABEHFEERATHIIERNN A, RIREFREF , BrianEK AL,
LynnHZM T Peter, HFEEREFF LynnikfE TBrian , IXEERBEE R RH9



Lynn
|
I 1
Lynn Brian
|
! 1 |

Peter Lynn Brian Al

XHERY "ERARER FEREKERIREAIEEK. B, BBNFEEPREN. |’
RUENERE—EN (EFRSETXMMRIRBEEETHEY ) [15]1 , B4 2 S
M AHNRBISEES X ? BRBIERIERIHER KL HLRRIR.

11. FECHIRERRIREE AN SCENE, (LS RTRNHERER ?

14.7 FEANENE

11.6 PNET Knuth F1 Sedgewick HERINFTEIEZZHF., Knuth BY The

Art of Computer Programming , Volume 3 : Sorting and Searching—3H
5.2. 3R T HERNMERER | SedgewickiYAlgorithms—FRYSEIETH AR 1 HL5EIBA
FRNMERERE.
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E15EF FFfiE

BATERE—NFARNHRE, UFFFRAN 7 BEFFRE, 7S
fAR YRR S , FRFFFSRAN 7RI, KEFEITLIZAMRA , ERAYFFTEH
NP, EREEZRNEREFEITBRZSZENARR  FEEHFE A
M TRBIRIKHIF T .

A LARREFA X A R TSAP SR 0R(E | AIHEE. Feit. BRURS
MENMURSARINENE. AEEE —EEXF SRS HAIRITISIX
.

C. G

15.1 EAiq]

HAINFE—NIREAIEFEENREAER IR, (LULBRBFAX
H—MEFRYEA | B REEEEIF P RIFG IRV, ) BR AT 2R
e ? FARA TN TRIBRENX  RRARESEZHTNFAFY , BRXEF—
R, W EBEERMREE "<html>” [ “<body>" #1 “&nbsp;” XY "HA
17" . I 1 TWICUAERIXEFRIIERE,

HATNBE— N C+EFRR T CHRERIREEPEsetsHllstrings , FHESL. 1
PRYREFREEIZ TS

int main(void)

{ set <string> S;

set <string>::iterator j;

string t;



while (cin >> t)
S.insert(t);
for (j = S.begin(); j !'= S.end(); ++3j)
cout << *j << "\n";
return 0;
}
whilefBINEEWAFE N RIABAESS (RIBNERIRENT , BIRES
RYERIR]) |, ASSforfBINENENES | FHEHEFRIRF SRR, ZEFREEIF
wiE , BREIEN (B EBFEITIEX—R) .
B TREEXN P ENRENHIUREH TR, THSH T EEi—
HECER (R£) PHIVRESHN 21 NERE , REEERIVRFHES |, HXI5T
A 3ERUATETE

the 62053 shall 9756 they 6890
and 38546 he 9506 be 6672

of 34375 unto 8929 is 6595

to 13352 I 8699 with 5949
And 12734 his 8352 not 5840
that 12428 a 7940 all 5238

in 12154 for 7139 thou 4629

1ZBHN789 6161 EIAFAEIE8%ZEEHIE “the” (MAERNIXMTFH , LLfl
A16% ) [16]. IRIEFHAINBIEENX . “and’ ' F1 "And" FTEDBITEL

iR RiEd FERCHHERSIN | ZEF RN EERE T Inapig L
ITHSB N FRBRRRERE

int main(void)



{ map <string,int> M;
map <string,int>::iterator j;
string t;
while (cin >> t)
M[t]++;
for (j = M.begin(); j !'= M.end(); ++j)
cout << j->first << " " << j->second << "\n";

return 0;

}

whilelBEIGFE N ERIFIBENBREIM , FXIEXRATEES (#¥)sRitse ) 181, for
IBOEATF IR RHERR |, FHIEDEEERIE (first ) RETEL (second ) .

XERC+H+BER. BignEiEiTiERhaEbR, ERAlEsL , B (X
2) RFEE7.68) , HPZRUREAIFTE2. 480 , IABRMENUTE4. of) | IHE
HFEe .31,

AT EDLIERTE , BAIATLEY BCRIERIR | BPIRTRIERESTERR
ARYEET. RIAHIRRLIRIERRP T — M ERAYEET. TESGH T
A “in" O “the” #l "in" ZIRBYEGIER , AT FRSREIMERRS IR T

bin
0 count
word . next
1| —+—— | 1 i i 2
. y y
the in

BA BN N RICEHISEINENF IR ¢



typedef struct node *nodeptr;

typedef struct node {
char *word;
int count;
nodeptr next;

} node;

BMEEFAIAEER "8iE" BX T, (FE) PERE29 13171 AERIRE,
HAIRBESRDE |, BiR29  131SRTRIBREENEGIRRIARN | FHEFRETEN
7931 :

#define NHASH 29989

#define MULT 31

nodeptr bin[NHASH];

A5 REUEE F A ERIRGT I — VT NHASHROIE Y

unsigned int hash(char *p)

unsigned int h = @
for (5 *p; p++)

h = MULT * h + *p
return h % NHASH

Hep(E RIS EELARIRNALE.

TEHmainREETEE N EERIBRMANILL , FEETINRIRFEINTEUE |
RIRIACEG IR (RHEFFRY ) BRIRFNTEE

int main(void)

for i = [0,NHASH)

bin[i] = NULL



while scanf("%s",buf) != EOF
incword(buf)
for i = [0,NHASH)
for (p = bin[i]; p !'= NULL; p = p->next)
print p->word,p->count
return 0
FET{FHincword5ehk , ERRBINSHARIEMBRIKAIITEEAVE (2R
LIRnSBIXERIE , SXT IRt Te0ne ) -
void incword(char *s)
h = hash(s)
for (p = bin[h]; p != NULL; p = p->next)
if strcmp(s,p->word) == 0
(p->count)++
return
p = malloc(sizeof(hashnode))
p->count =1
p->word = malloc(strlen(s)+1)
strcpy(p->word,s)
p->next = bin[h]
bin[h] = p
incword ERENHFRY for BHEFEEHEREBGIENEINER. IRERMTZ
BRiE , BOSHEHITEUERINLFRE ; &l , RELIE—IMFER , AESRTEHE
FIFE/ER (BRRN ¢ BFRSMEFER strdup ERRIZES ) | REEHERE
NZHEZRAYERRIE.



XNCIEFIZEURM TR . 47 (IRC+hRA—HE ) |, BEBANREREE..5
T (C++iRAFE4. 97 ) |, BIHIREREEe. 0670 ( (++iRAFE0.37 ) . AL
HIz{THYEIE3. of) ( LARIZ7.6%) ) , H4tIERt(alZe. 5680 [17] ( LARIZES. 2
) . Ffi] ( FA3efTRICHAD ) EFIRVEFIERILC++IRERRR EE P RIBRETR— N E
R

BIEE( BN E TR RRESESHRMEESZE. HERRMIGEFRES
EFAT D EIRRISHITIRME | TR s etMImap S AER > SLINER(E FRIXFRES
18, FEEENPHUITRBRLTERRS , NMIRESZHI TSRS RS E L
I HTTRZRNEE. B—HHE , BOINFEERNFRENRE , HHEETIH
HHBERBEFOERI—MRANERT. S8PIAERHIRERR | (BR= &R
HIRINBERMERERIE , BARESTRIEMEIS MR E.

15.2 =

BRI EHNEARENERD | ITEEZNRRALIBTERREBRFER, (8
=, BNEIEFEEERTMAS (XX, HBENUY. WITJ3Z2E2A WG ) 18
Z "substring searching” . “implicit data structures” ZZERHSIE,

ANEIE—MERIINATER "JUINTRIEERIIEE" T ? IRZaIRETZ
MA , BAIBITCIEE | REENSLHRIREBNNARNS. KB ZBME AT
PSRRI "FERERAR" /YA,

REFATTATERI TR ZBIN AR SIH TIREE | BRATA TR LA —
AR (BEEEN ) |, AXEFHNENENEREZZES| AT T RENE
IRHIMFE— R, XERY "ERRS|" FEERI LR R EIZEENEIA,
ATEKREE , BTN EPE NS N RIFRIERHITRZX , (BEELIEKLY
WER , BEURSRE. (AT LIRS IZRNMEXMEE. )



TEBEAINB—MERRENEEN , FARENRAREI—MNIJE L : 8E—1X
AN EREPRRIES FFFFE, fla0, “Ask not what your
country can do for you,but what you can do for your country” HEK
HESFfFHRE “can do for you" , SHTIRHIRE “your country” . WMAERS
R RIXAN BRI ?

XANEIRR AR 7 2. 4 HENERERF. WSRBAFRISEFEEC(. .n-1]
5, BRAFATRER(EAXIU TEAIIMCIBLLR TR F 5 -

maxlen = -1

for i = [Q,n)

for j = (i,n)

if (thislen = comlen(&c[i],&c[j])) > maxlen

maxlen = thislen
maxi = 1i
maxj = j

comlenRENREIEFR MSHFAFTHRPHRZBOHIRKE , NBE—PFRFHREEE

int comlen(char *p,char *q)

i=o0

while *p && (*p++ == *q++)

i++

return i

BTZEZEEMENFMAEY , BEAFN&RDHEZn . TR
FIRBRREPRRRRSCIEE , (BEXERAFTERA—FEHIEIE,

FAIRIREFERZIEMAND T | IXEFFHFIEEEE P



#define MAXN 5000000

char c[MAXN], *a[MAXN];

HAVSER—IRN "RREE" NERHIEEH. REZAIEE20HICo0F
R7RE | B7e FRAMIRERZENLT . XTMEERE—1FFHETEE | 15
Ha, EEEAR , Bt Telnt , (EEE N TREENBRAFFFEFRIENT
T

while (ch = getchar()) != EOF

a[n] = &c[n]
c[n++] = ch

c[n] = 0;

HRRE—ITERREFHN | SFTEAEF RS RAYRS.

TTRa[eIIERBNFME , T—ITTHRERNE N FAFTRISERS | &
R, SIFMAFRTER "banana” | IZEUARERTR FEIXLEE

a[@]: banana

a[l]: anana

al[2]: nana

a[3]: ana
al[4]: na
a[5]: a

i BaPESTATEMNNSREE TFRENE—ER | FALtfRal "E5E
|/,

MNBEENMFRIBRERAHERARKX , BACBHIER N ENEEF |
HFASEBHEFLASHAERINGEER ( SUEE2. 47 ARFS R0 —
). “banana” #HHEF



al[@]: a

al[l]: ana

al[2]: anana

a[3]: banana

al[4]: na

a[5]: nana

REEAIM AT LIRS |, Bt BRARPBTRE R ERRKIESFFE | A
7 "ana” .

B]LAfEFEgsort REXS FR B EREHITHER -

gsort(a,n,sizeof(char *),pstrcmp)

HepECs R ps trempSEfR EEXS strempEERERI—REIEZAM, A
B, {EF comlentREN G MERERIFHEERIFEE |

for i = [Q,n)

if comlen(a[i],a[i+1]) > maxlen
maxlen = comlen(a[i],a[i+1])
maxi = 1

printf("%.*s\n",maxlen,a[maxi])

printfIEAIER " BEEHFFAFEFRInaxlenMFRT,

EITIAIAURER | ESamuel ButlerFHiERY (WESRIF) —HAI87 503PF
FPSERERKNESFRH, EFRE4. SR EMZFRE

whose sake so many of the Achaeans have died at Troy,far from
their homes? Go about at once among the host,and speak fairly to

them,man by man,that they draw not their ships into the sea.

XN FE—REMEIuno (K& ) EilMinerva ( ZER ) HIEFREA



(Achaean ) BIFFSFRRIR , FAENEMinervalGiXBRIE—FAEMESS
Ulysses ( ZUCEEFRHR ) ITAORHREIN Y. EXFMEEN M FAAIERNXASEG L |, B
THEIFRIFE | EAFZE0(n log n)HNEITESIEL

ST MFRAANE |, RREAFERN A B S MInMETHRERED
FER, IR T UM ARSI AR R FHRERAR , THIH/IREEEREER
— N EERIIMNA.

15.3 A

AMATERBEH LA ? —MPEE R BT AR L L — R AT IRHUR FE I B T L&
fr. MREFREHA—NNEFEEHEEEAIMRE R, BBARHATREERT
TEIXHF

uzlpcbizdmddk njsdzyyvfgxbgjjgbtsak rqvpgnsbyputvqqdtmgltz
yngotgigex jumgphu jcfwn 11 jiexpyqzgsdllgcoluphl sefsrvqqytjakmav
bfusvirsjl wprwqt

X EBIARNRRILA,

ARG —TERIEEX, (@lScrabble™aBoggle™ ) MYFHEEL , FHIS &I
ANEFERIHIUREZRA R |, HIaNAttz215%. IS EFRIFEEL, ik
FRILAF THE GRS A—IRAEN AT HI 7 300X MBRHEI 71007 , P
LIZRFBNAIRRGZBNBRIE, XEFBATMERIOE T —/I\E

saade ve mw hc n entt da k eethetocusosselalwo gx
fgrsnoh,tvettat aetnlbilo fc 1hd okleutsndyeosht- bogo eet 1ib
nheaoopefni ngent

SHEMRETE LT, (REHANEREIER—FRIRKEREEYE , 0~ 100
SCEINRI365 M BT T E IR —iRAINERE ., BTTLIBEIESRINREREIR



EAERERER (e ) RECKIEEEAEHNER | NRSKE85°C , APABRKA
Ar[EER15°C.

XTFR R EXF | WRIFFEEQ , BBAT—PFRRURIATREMER
K. BEEENFEIRENEBI— I FRRIBETIREL , ERERTLIERIES ARSX
BRI, B, BATRTLAER— MR |, SFAZ BB N FRHIAIREL. BZ
EENFRHEMAURE , FF. EERETXARIEHR | F(BSR=FE— 1B
REER P18, TERY "1 (Order-1 ) MAMERIXMTS LAY :

Order-1:t I amy,vin.id wht omanly heay atuss n macon aresethe
hired boutwhe t,tl,ad torurest t plur I wit hengamind tarer-plarody
thishand.

Order-2:Ther I the heingoind of-pleat,blur it dwere wing waske
hat trooss.Yout lar on wassing,an sit." "Yould," "I that vide was
nots ther.

Order-3: I has them the saw the secorrow.And wintails on my my
ent,thinks,fore voyager lanated the been elsed helder was of him a
very free bottlemarkable,Order-4:His heard.""Exactly he very glad
trouble,and by Hopkins!That it on of the who difficentralia.He
rushed likely?" "Blood night that.

HATTLIBIX—BRY RRIERNFEFS L. 2 MNAREIEENFEHR
ENERERNFEINREERR (—FRERRATEFY ) . flan, TEF
BTHERNFEEERRA. E. I. 0. UMY , [SEEIRRFWAIRTEEMEN—LE | BREMD
FEIBIRRD, M NAREEE TN FEREAEHE=AFE (=
&) FREISEIRY. MEIT4NNA , KSERIAEERIRT T , SHRNLKAEXK
B (BREHRES) P1 "S=HEEkRiRic" NAErREIRT., —ZF



I HHENFRNEE EEAEERATEY | XA ANMEAERE T A RIEE 4%
SR TERER

BEHFERNEETRESBEXNEIERA— BRI XS, 8MRERT—
ko EFE, FEN—MRESEIB—MRESIRREARZRI., BIEXE— "BE
EEE RIS S /RA K .

BATE AT LSRR B LB A | &RRY7S =2k BRIy
18 ; A —REIZERIEN— A |, 8P RIETHL , ARRIEESAIHT=RE
BT —MabrYRE (15.1 DRIEFAE TESXMMESHNIR) | WREREE
A S — BB E FSRIE L ERIER S /RA Kk |, FAITRTLIBRIE NS ARSKERY
NA, THEMEAPRI4ERNERSTERRIBENIIA.,

Order-1: The table shows how many contexts; it uses two or
equal to the sparse matrices were not chosen.In Section 13.1,for a
more efficient that “the more time was published by calling
recursive structure translates to build scaffolding to try to know
of selected and testing and more robust and a binary search).

Order-2:The program 1is guided by verification ideas,and the
second errs in the STL implementation (which guarantees good worst-
case performance),and is especially rich in speedups due to Gordon
Bell.Everything should be to use a macro: for n=10,000,its run
time; that point Martin picked up from his desk

Order-3:A Quicksort would be quite efficient for the main-
memory sorts,and it requires only a few distinct values 1in this
particular problem,we can write them all down in the program,and

they were making progress towards a solution at a snail’ s pace.



1 YA VFRILARE RS ; 3 I SARRRBMAFRIKEIEWR , 85
Z BRVAEIRZREN AT ; 2B AR AR B R IR 8.

FREEETANR1948FNEZHNLN “Mathematical Theory of
Communication” FRFE—RERIFERFIFIRITRAIFIRSIIAKINELIE. TR
XERY ¢ LA [ FRRBIRIINIIA] (18196 , FA BB I —ABHEX
TREIRZE— I FRICR PR, AR —TUtniE , ERERZFE |, ETC
FRTNEEENFE. BBRBI—TER LRSS N FEHCRERERIE
FE, RIESSHE, T [FERBIBILIM. 2 XAFIRITRFIAIeM . 1 IA]
[19] , AIEFERRMAY. WMREELANLIESRTLIEE | IRSRIEFREEERY , A
TFEBRBRIFEX,

A LARRERRBHFRX — RS TR, BAEMKM S/RAI K ERNCE RS
EFHinputcharsH{FE5 MBAYN A :

int k = 2;

char inputchars[5000000];

char *word[1000000];

int nword = 0;

FATT LB AEE MIA N AR EZLMERNTEL | NEAE I ERIF
( NI BNAMRARSXHHATBELCIRIE ) o Tl VLRI A ZIEEEwordE
—IHEEFARRSEE  AREZAETENARFNAFRTR (BRAMEK ) .
T Enword(RIFERIFRIENE. IR TFEANIRZESUS

word[@] = inputchars

while scanf("%s",word[nword]) != EOF

word[nword+1] = word[nword] + strlen(word[nword]) + 1

nword++



B ERIEERMIINE) inputcharshIfEHE ( AFEDECEMFETE ) | HH
scanf 1E{HAY
FFFHEAERITE.
IEFING |, Bl word  ELRAITHER | LISRIERRE— 1 KERIEAFSIRIRT
Bigtt. THIREGALETIE
int wordncmp(char *p,char* q)
n =k
for ( ; *p == *q; p++,q++)
if (*p == 0 && --n == 0)
return ©
return *p - *q
IR EEA T EERIFEI IR AR, REREFAT , BRI AR
1, AEHEMEERNSRERERERER ; SBRIAERIFA , REZER.
NG |, BefilfcfEword  EERFEMIKZFR ( XEFHREEHARE
1TRIRME ) | FHEHIERYRIK T ERIE (SaibEiEd ) | AREREHEE
for i = [0,k)
word[nword][i] = ©
for i = [0,k)
print word[i]
gsort(word,nword, sizeof(word[@]),sortcmp)
BEE—F , sortcmpEREICRYEFSEIEIN T —REEBRA.
AN AEERIAEL S T AEBRAFTHERFRIEE. NRALEE
AMXAS "of the people,by the people,for the people” , Mword#R4H7]
BER NHEXHF -



word[@]: by the
word[1]: for the
word[2]: of the
word[3]: people
word[4]: people,for
word[5]: people,by
word[6]: the people,
word[7]: the people
word[8]: the people,
sl , EENEE T Bwordh BN TTRATERARIK+11NERIE |, BEE
HAEEZRE, NREEHK "the” FHEFTIRAVRIE , MIERBEEATHITEK
KREUB="ERE : X "people,” , —IR “people” .
IAERA TR LA FEAMAAIBEIARERTTE X AINA
phrase = first phrase in input array
loop
perform a binary search for phrase in word[0..nword-1]
for all phrases equal in the first k words
select one at random,pointed to by p
phrase = word following p
if k-th word of phrase is length ©
break
print k-th word of phrase
HA BT phraseiREABAIGFHIFE—MEIE ([EIZ—T , XERFES
ERHEFT ) RIHEREH TN, ZHERFER . 3SR EfIphrase



RUSE—REI (HRIFS—REIEAFEXRE | 9. 3PN o ERLMIERIX NI
BE ) . ETRAforfBINIfERTEHEERYEE | HEEREEEL2. 10 \FRREHLIEE—
. MRIZEIERIFB TN RIFREN , BBAZRIRERXEFTHRE— , Bt
MBEHTEIR,

TEHNZFZRABSEI 7IXEREE |, FRE TRTERSRITHERN LR

phrase = inputchars

for (wordsleft = 10000; wordsleft > ©; wordsleft--)

1=-1

nword

u
while 1+1 != u
m=(1l+u) /2

if wordncmp(word[m],phrase) < ©

1l =m
else
us=m
for (i = @0; wordncmp(phrase,word[u+i]) == 0; i++)

if rand() % (i+1l) == ©
p = word[u+i]
phrase = skip(p,1)
if strlen(skip(phrase,k-1)) == 0
break
print skip(phrase,k-1)
KernighanfPikefJPractice of Programming (5.9 ME1T ) —BHIZES
S IYIE "RItSXW X—E/. ZEESRIEAKBIFISRE] KA LA



HTIE , BN "eBE—ERMUERM EAN LR | B —2dE | AIRERE
BRI . MINETIZERAIE@EBHSE |, FEAC Java, C++. Awk(]
Perli{T 1Ll

AEHRRFSMHIINCGER MY | BRABERT(IRN—F. BEA—NME
k  MELERRRYEESRERTRIE | AILAERF AR B SRR E, SHA
AMtEREEA1 MBRY , I MERRNEREAEIER. BT KernighanflPike{ER THRAH
E , FREFRTHEASNInalloc , BWAERNRE L , AENEFIENA
FEREBN—MHER, MREAETE 14 HINE , FASGIERER - OB
F  BIAATLRREFRFRERREES—E ( REERIEINZI50% ) .

15.4 [HIH

FRIBAH, mEFWIERFSTPIERTES ? TR MATOFFAENG
NFRAEY , BERESUTREIFEZREECD-ROM ? RIUEERS [ B &Ek— 1 E
? RRIX LR R R R AR AR E RN B —EI5,

FRBENERE. BI1EELEE 7 MATRAIFRAENRANEENEIRS
£,

85, X—EEMaREIERERR , BHZFSC,

S, XEEMERINER FMEBEBRIFHIMERE | C+HIVERIRER  set  F
mapBIKERS SCINER K A&,

[REREEH. YIIRIBRINAFRENFR ( @ ERIE ) IEEHEE | XEAF
SR NESENE. AT LUBIZEEERZINFFER , B LMER"S
EREHRIANEIE.

13. 8T T Bfth/ LAtk R BRI BRI,

(EREAMPEREREHREM ? cC++inERIREFRIsets, mapsFstrings



[EREEREMRSE | ERE(BAMmEANZEOBERE I IRBEAUE R
PIREE., B —LERAENIEEDH : BFERstremp , REREEFRgsort,
HEDRAKXEFHE B REMwordncmpREHICIERS%E T bsearchfllstremp
AYZESCEN,

15.5 >]FR

1. AEBERYRERBINTRIERENX | BiEHEAFHR
RTFSFSIVANFS LS E SIS, N EXMaE<S ? RaEFERITE
QLI ?

2 . ERFRAKRIN =8 _EAMAIERC++ R ERIR BERT s e t B map KR 13 . 8 TTRIHEE
I ? SMcIlroyRISHRITILE , ERESPREF?

3.1E15. 1D HIEGIREPRAEER9 . 2% Amalloc , BEffBERERAEZD ?

4. AEBIRRA , BEGIRERESIID D mEER | RS MERITTREAR
Z. MRXANFHEHE | BPAEKAMEINERSRS. NR15.ATHEGIE
FIREHERNFIFR SR | S ERERERINSRIE. AT EUSGIEERE
®R , FENHASHIRE 91 , FHAI15 . 1T RIMERSRIBFIEMRAYSERRE ( HIanRInZ SR
MEEHE  BEBRIAENTENER RS ) #7505,

5. TEMERL5 . AT IEBIEFFRYSILERT | RIS RIS R E1E
A, SMAIE ¢ MC++ERRLASERIX—ESS ? afa(aitm MERERAYERE ( B
MEFZL , flaN1esE1000 ) ?

6. LSE— RN F TS |, WARERERAE | UREIMEENAPRIIRK
UL ? afeEE s — MR AP R ERTTRIZ TS ?

7. HARIEFST "B AMAREBRERRESHNFE  AREREER
ATRERIE (BEFLHERE) . TEXEBATERIZITHIRTE., SCFRMAEH

H
0
+H
—_n
|
I
_|
=
—
=2

e



B HILTIX AN ?

8. IIHMENEXESFHERNER , LUk HIEEMRIRIKIFRER ?

9 LBEFMMBANA , HHENTHEHNERFFTER.

10. AAEEKESFFFHEMERFT |, TEI(EEMNRIFLFFRIRSEE
HDIETTEIEE. XEREFIEEERRNR ?

11.SEM—MER | ERFRRBIRISRAIRIE,

12 90MaIfEAR 15 . 1T PRI T B EERL ( EMEEFS/RAX ) BEHISA ?

13. ABMuh FRM T ERERIRRFIF SRR ARIER . B CRI—E3
WIAEF

14 . WA EEFRRRG RS B/RAT RAE Fr i ?

15.15. 3TPRIEKAYS | BiEA T ERRME SRR ARNE X | REERF
SSINEE. BEH T SRAUKSIRARIFRITIL  (EAREHmaTl. Bt
LA . REEFALTIRAERN TSR (AT LAERE SRR
=) LEREEIE,

16 . ANMAHEAARERI A TR RIRSIER (1X213 .87 Doug McIlroyH
IERIESER ) ? AMAIEAERZERRIR FEAHEMERS ? AT EREZMN
HIRIIR FEMIE AR ERS ?

17 . AR—MEEERIFEREEESNAST | SKEFEOTEXRRIGERN
{a/{sEFRAY.

15.6 FEA[ENE

8. 8T 5| BRVRS BEE RN IEEF TR A A NEEEEHINE.

[1].C.A.R.Hoare (1934—) , ERUTEIRIFZ , 1980FEIRRIEE. WMARMEX



SR FREERIARRE. 196058 HQuicksort , [FHA T BTE/FIRIEAYHoare

BiE, —fmET
[2]. F—HETE B AT RIS MBS, RAREAREIRERES , B

AT EREFEERIT—HRE RN EIREE—MEIR | ERANAINXEIRIE
E—MEERNYDEIAR. BIATERI—MIEEIAN , ERNTTASERR LY
LomutoRYFTiAEER , FE5 LB H—EERKIERMERINR | BRI AR
MEREMABHREET .

Bl.REZREX—LFHERSE (L, m)FI(m+1, u) #HTIBEH. F=HE  HtEF
FHFFBRANTR , X2SEGHER, WIERIERARIFHMRE A INX NG
B, NI A KRR E R SEfr L2 AT AIZIARAT, Miriam JacobfSH T—H
(LHERYARERRMEIERR - RTFAEARRAIx([1] , Bt REBEEFER/NTERIX([0]
RZAFRAZ 2 IERBHY.

[4]. SERRRIRE RSB EL ~ nREIM N EEEY | AE N T SRR ERSEERG—
M, FEESUINeT R | XL ER A EREFERCELRRIBETEAR., 2T
FMeFFiaitEl , MEEEEARMIFA.

[5]1 %P B3R ENMRST/a i R R AR Tl Hhirst tHhR , B
A GETERRITZAN 826 FEEFE) |, PFREEP T MR HR , &
NBEEA (HEIEFRTZR $2% FHEFE) . —RET

[6].iZPES7THA T Arthur KoestlerSI3FEIFTMEREIL : ah | TRREIME
aha! (IBIg ! ) RGHIAN | ARERX N FERNBRTEEThaha ! — R
AN ENEERKBERESFAZENTRZREEBH.




[7].513E8FANGEAR]1 600 000, —EHIRETE

[8].Robert W.Floyd ( 1936—2001 ) , ZELFITENRIZFSR , 1978FERIKEE,

fttigit T Floyd®i% , FHEI T (ERZEMSHITIERFIGIERIE, MSKnuthEE
&1, &The Art of Computer ProgrammingfIFEERBA , HERHS|HIXEL

=ZHIA. fmEE

[9]. IR T —MEBRENBITOIIRELS, KPP FERIRER 7 —ITRIRE
REE , ELEMERE T PFMSG. BRI FER— TS RNISINE— 1 KERYER
HHKRIE |, IR TRKIASTUHENER , BFRE TS REER , T REED
BFARRR. FEE T ERAIAS | RIFRIEFRRESTUS | ZAK 7 6ofShINIRS
AARBER S, JXFANZERFARZR M IER T NERIEEG TIE TR , B3R
TPamela ZavelIRE : "R TERIBRIREFRISRE  MAREIIER

E. " IREZ/ Lo eI Rk S KB RRYER: | MBE T & L\IgaYRT
I8,

[10] . HBHIFB— TR FFERHE— N EFENER | RiERRSAIBA—EAG
HFtiE 7 | MRAACEIEXNEEHRE T | BHSRERASERmFE=sa00]
. [ERBORINT RRAE - BAERERSEDBE , ICi XY p#HTREE AT
FUif T, MUEhLENSREEIFECNTER | NRBAZIRIEARIINAMETE
I,

[11]. 5512F89EAL 700 0004A—E , AEXAINER, —FEE

[12] FHfb—E5G% , " BRSO EIRX/N\NERI—RERRNAE.
KEAFRXER X



[13] . BT FIREIRBXNEERIMR. Don KnuthZIL , AT ENNEH , M
IZBAZIGES "WNRILZBRER , B8%4heap(1,n) AE ; BN, N[ 114
x[p]E&it (HbpRilRE~S ) , BBAheap(1,n)tBAE" . FEHsiftdownfER
HBEELRIEL.

[14]. BTFIREE—TTRNSTEIS , "S&" B "8" WETEERR. 7+

J\é%fgfﬁyyg{z:a’} {2}={2) 2:3}0

[15]. AR , BRISHTUISHT  :SHTLIISHT , ik,
— BT

[16].J8X 9 “Almost eight percent of the 789 616 words in the text
were the word “the” (as opposed to 16 percent of the words in
this sentence)” , HpH254/E{F , AEHS5ISHY “the” | HiEBAItheHIN4
R, —IFEE

[17].[FHRge.55% , iR, —iF&E

[18]. FKR[FEZES "second-order approximation” , —F&i*

[19]. FKEZA “third-order approximation,first-order word

approximation,and second-order word approximation” ., —F&iE
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SR 1A

[ZMFERNBRESESFIFEESIFATERLIRAE , S X NEEMRIAE
BABFIRIIRE | FTLUSERET .

1A B REE IR,

& AEES, W, FAYETEARLZRAIRT A0,

1) : BRAIXEETHIRBE (AcM @) FEFHEET | (RAGTAERERE
MEEEN— AP0 ?

& AIVYMIRER - BIZEIETILIHER | #T 7JUBBNISGE | FHE
T NAFHET ; BPIIR. EX=MEELRREZ T50% ; ME |, BIXEREE
B —AH , BIEHE TV RRSHESEEE. Y, &RANREER @ BiXE
RENE—E , 7EEZEHRFIENER | BIEXTRERZH.

5] : EREMPLLERR ?

T REEAHRE | WEFRRIHORNES | XEBERANEE. EFRITAY
NEHRERBEERNFII R TRAURIEFTTA. BMERBESEHEE— RO
ERREHE LM (i) NIE , XABBEEXEIENT.
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K&, REEMNRTE , —LeBTENIZFASH , FF. NRILEIFNREGT
EINERIXEARD |, (FARBEIMEERN ?

& | FFARIXASTERBRA I E PHLENmSH. AEARBAE— I AERRG
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PERRELsortFI LN FERVRIEREFEREEIRE. (RARRIEE—MS ? FEFREIEN
IZfEFBEEREVE R ROZ ML B SRmEAAS ?

% :Tom DuffieHTRERR: "Rogeitt 'HRA ESB8RB. " ERHR
%, RARetRIAElIRERER,. BRBRERE  ReBNEMEFSKIES
e, AN, EHE—FITEENT  FIFFBN LA SR EEEF %
K, BEREBAERERKET  ERRNEEEENFRERE , HEEBFRIN
KRB RER (FOMuLG ERYESCARED ) EXETREIR L. IAS , ABREMHAIEIFFEE
LI TT AR e RIS EENMRE | FNFHHEERESE.

8] : BRTY RARLNTHUREAER—ENEZI) | B2RFEEAH SRS 2

4?7 & BERENSREF USSR TR ERE BAMERET, MNEX—L
NEELH , FERBERNS KM TE2MRPRI3NEELE) | ESERmR TESEANT
IBFOMIFEE | F3ELEH THIREENAT |, F1I-BREHTEREE. BHrIZ
HMK[AUFIEART , BR ¢ PHTEFHEEE 15.3 DRSRAXNEAE
ERERHI. SRR AERZRAL FKernighanfIPikefRHAYZHE
%o

D XSRS N I/RERERNAEZ T, WEAI ERRIZSKETLAE
tH , (RXIER MG IFEERIE. ERIRREERT7JUENEE , I/RSER=EEE
ERNAFFRTURK, (REABFIRNEN /RS =F X LSES ?

% ERREEAPRIJIENE , /RLRERN/RERLAT—EED ; F1hk
HARAIAHE | FATRATRTH—EBS |, TR IRBAMERN—EB0 . TEXERATE
B, 28, BEAUATTEEEAE TEREINT, N/RSITWER F7ixXew
T, MBEEEEETERMSTK, BHAXNLNE , RRAREWREIECTHINA
ZEREEE  REARBEEALARYEER., FREN/RLIET{FRIXLSE




B, BANmREELS , BmREREA | BFAIEREESMBEMNESMHSEHE
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B, R T3nFERNES LR /REEIEERATMER | S EEERMEIRITHAY
MR | IS HRSRAFII—EREFTFRAR—EHE. " WERINR
LI E={APARIX AT

1) . FREEFEREFIS ?

& REAFERFGERERES , MEMECHIFFESELT.
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AfiEE 7 KEFERRHFEAE | BNESRE—R(EEE R B
15, MAEERESTT. AMREEXABELRENERHRPRZ.

A.1 HEFR

[EREEN., BHFFIEBMAFFIN—EFHS. WREAEXE , WiandE
BRI ; IREASEHE  NaHBEREERIZEE.,

RiFE. AFIFRINGRR T HEF R BRIZ .

BEEX. BLAFRZESIBERYEE | Al . 1T5ERNEIESIEERA
SIMKER ; MR SR ERISTHINE R B FRYEIN.

WEAERIRIIN. 2/ RFFEHEFSRICEEAERIAYIN : 2. 475F02 . sTTRYZ LR
I EER—ZE AR PRYBE | 15. 27015 3P EBEBRERRNNAEE | 2
B+ 2. 6. SR8 . 10F1J7H15.8,

BN A, 2.475502. sBRRHaEFEFERIFEARIEPF BN
F |, FATEBEEAZAOARNNR | 2. 7ETH R E AR L REUE.

BERRE. TEHERNTTRIIEHTHER.

FAHEF. 11 1TRIRRFSTFRINER TRRENEA | E1TEHEA0(n?). %
TRAFREAE T S MMEFTARNEMRZEITHIE. 11. 3T5FERBEAREFE(n)FTEN
X—DAKF LB RIS EH T THEF. BAHEFRE A B E—RRErHEFR
% - BAERXEFHTEER L FIFImNFF P RIE I RS,

HRiEHEF. 11.2 PRIERREHFEEEESn PMETRESE LETE




Eo(n log n)AIETAEL ZEEREBEIFRY , FIER FREXNEHA/NMIEZE , &R
[BER FHRE0(n?) RIRTEFIO(n) iR A, 1ZEAXTATEITHEMERNEE | 15

1TRSEI0(n?) ; 11. 3P AIMIA IR ASHEREERI =1 TAIEIY0(n log n) ,
IZOREPEHE T UFEARSIE TR NEEE. REEREqsortBERA
BASC , ABH2.875. 15.275, 15.3TFIEERL. 1R TZERE. C++nERE
B sort BEMEAAEL, 11.3 TELE TIZERESNFIYE T E,

HEHERF. 14 4THIHEHEFRE AR TEA EANETHEERR0(n log n). iZE
EAREBIERY , BNERTEEX/NMMIINEE., EFER14. 1814 2588 T EIRAYHE
HER.

HftHEFRE. 1. 3PN BNEAHHIFEENXHHEFIEEBRE . Jf14.4.d
AT —FFHEZER. BX11. 625 TIERAIF A/ RAEFRINAE.

B2 S T UMHIF &I ARIE TR,

TRRE,. XLERHBEBERENEMA LEREEENNERF.

B, Jf11. 55McIlroyRI\ERRFFREBHET ATEE AT R (FlaN
F1 ) EXFRREFTHR.

UEHEF. 1.4TR9EHEFFIBE T TESEL  FHEFNEERET/ISEE
N, TEETELREZSREE. £31.2. 1.3, 1.5/%21. 6ffik 7 TIAHTH
TR,
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13EERL T BN BB FES.

A.2 ¥EZ
FRAEN., EREFFIMESGARDNEEESHKR |, tJee B ETRExRAY
B

RFE, J#2.67 , LeskUiEFBEUEREIESHEE & (RISEN ) Ha%



MARBIESIE, 10.8 TH Thompson HIEBEFEIERESRITERILNE
i%. 13.8TFMcIlroyfiH BN E R BIT R FHEAMRIRERHSIER., Hit
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BAR. TIERHMEENTESHITER.
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RZ AR,
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“oEEN, 13.3 R (IFEHERY ) ZoEERRRT—HEN B, BE
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TR, XLRHBEBERENMA LRSS ERaRERF.

KEFERS|, —LXBFILUBFESENRSl. 13.4 TRIFBEFIARSERFERE
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S KBNS Z [BRIIEE /94 200,

R ESRIZRAEUIS6,

ARG 206853k,

BH—MAEHESEEHR B NMESTIEREER. BFHRERT  9HNERK
8 , RitEX 10PN ERFMIZAE N ZEIEMHRY,

MERFHFE 10 NEEEZIEMRY , APARATRER—MIFBRIGEESE ; 24
rlReRE ARG LATEEAERE X |, ABFINEIRTAERRERRXT.

INEYRRIIERE AT 6 , BBAIRAIREGEIE RSB EE R AT—HF
B |, (REE—EEIKIREE CRILERES.

INERYREXS T 7881ERR , FFAIRR—MEAERIGES | LUSIECERE0%HTE
EERE—L,
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1
=

fYRC BY==HEEE

7.2 TR TRNAREESERN N TTHERIMER | AWRER T
(Gl R — 2 RAR ARG EREF. ABWub ERME 7 XA MEFRT
FIRCES.

#2FF spacemod.cpp /9 CHFRRISMEMIRM T —Fr=SEFEEERL. EFEY
18D ER

cout << "sizeof(char)=" << sizeof(char);

cout << " sizeof(short)=" << sizeof(short);

ZERNEAFFINEANSH T T EHEE

sizeof(char)=1 sizeof(short)=2 sizeof(int)=4

sizeof(float)=4 sizeof(struct *)=4 sizeof(long)=4

sizeof(double)=8

IZIE PR EFIN PRI R INREN T+ 15

struct structc { char c; };

struct structic { int i; char c; };

struct structip { int i; structip *p; };

struct structdc { double d; char c; };

struct structcl2 { char c[12]; };

BFEX T  BZAENT , BatENEmRsizeof (ER, AfF
R TEAIFE RS EX new D BeAIF TS ERAEIT



structc 1 48 48 48 48 48 48 48 48 48 48
structic 8 48 48 48 48 48 48 48 48 48 48
structip 8 48 48 48 48 48 48 48 48 48 48
structdc 16 64 64 64 64 64 64 64 64 64 64
structcd 16 64 64 64 64 64 64 64 64 64 64
structcdc 24 -3744 4096 64 64 64 64 64 64 64 64
structiii 12 48 48 48 48 48 48 48 48 48 48
BITRISE—EIE sizeof Z5HH , FETRH 10 MEIRMT new REIRYZESL
EftzErER. XPMEEERREELN « KEnE#EE—H1Y | ERDEEERS
RO ER— T
XN REH—ITRE -

#define MEASURE(T,text) { \
cout << text << "\t"; \
cout << sizeof(T) << "\t"; \
int lastp = 0; \
for (int i = 0; 1 < 11; i++) { \

T *p = new T; \
int thisp = (int) p; \
if (lastp != 0) \
cout << " " << thisp - lastp; \
lastp = thisp; \
} \
cout << "\n"; \



BERAXNEZERNSE , F—T2HERENS  FNSHEEEESISH
RIEERF

MEASURE (structc, "structc");

(BHSE—IDERER T HTASHEESH (++HElR , B C++SEIAR
RESSHEEEREIRKR. )

IREE TR =R CAYSmEER

4 sizeof new 5 BLAYZS (8]
int 4 48
structe 1 48
structic ] 48
structip 8 48
structde 16 64
structed 16 64
structcdce 24 64
structiii 12 48
structiic 12 48
structcl2 12 48
structcl3 13 64
structc28 28 64
structc29 29 80

EN—FEE BRI UNELEX sizeof (B8, (RSN EHFREER
Bsizeof KHI, XEMRIE T AftAstructipflsizeof B8 FH. I, BRIWE
WREFEXSTFIRRE : RE structcdc FEMNAEMEID BHEEE 10 1= (B

char fl—{double ) , (BERF#structcdcEE241MNFTT,



AB—HIEEET newlzBFFDECRIZ(E, AILAIBW | X TFsizeof AFEBII127FT
MM, FEDENZREER48F T | sizeof MI3FTLE28FTHHIGHIFRAF
THIZE, —ARek , DECRIRA/INZEL6RIEEL , L9836 T3 ~ 47FTIHIEINT
HIL] , XERFHERERR , HERNEMRFER S F UANCRI RAFESFT
HYBRSMNTEH.

7. 20k R T — MEERECE R ER/MER. BTG E—REA—
—EETH timemod.c 2F , ATA—AH c EERMHMETEER, (ZEFNE
BHBrian Kernighan, Chris Van WykFIFF1991FERE, ) FEFAImaintRZE
BT—RYAT (77 ) THEEHEERIMTREEIZERIFTH !

T("Integer Arithmetic");

M({});

M(k++);

M(k =1+ j);

M(k =1 - 3J);

XEAT ( LAR—ESURYT ) F-EaN NV
Integer Arithmetic (n=5000)

{1 250 261 250 250 251 10
k++ 471 460 471 461 460 19
k =i+ j 491 491 500 491 491 20
k =i —j 440 441 441 440 441 18
k =i * j 491 490 491 491 490 20
k =i/ j 2414 2433 2424 2423 2414 97
k =i % j 2423 2414 2423 2414 2423 97



).

k =1 & j 491 491 480
k =1i | j 440 441 441
FEHEH T EIMANFITRNEE
for i = [1,n]
for j = [1,n]

op

491 491 20

440 441 18

BT RAYSHILEH TSR THIR th iR [2] ( RARGIAZH AR

(XLERFENIZE—EE , A—HRIE(ERESE RSB IBEA TR MARENIEIT. )
ReE—FILEH ARMEE T MNMEERIYHHEH. F—1TRBRTEEIMAEE
1o MY, T—TIRAAEZEKBRANFTEZMNRITINTE. BRTFREREERN
FEE—IHERI , FFEEANEEERABIEENER.

XN REH T B CROERGE | MES SR, Es03adET |, Bt

IRTHERSEAT |, RABRRNEIUS | MRS MiRTITER , SEETERIRTE
#HAE.

X—T{EREEMETTREY , I NEARIDH AR

#define M(op)
print op as a string
timesum = ©
for trial = [0,trials)

start

clock()
for i = [1,n]
fi=1
for j = [1,n]

op



t = clock()-start

print t

timesum += t
print 1e9*timesum / (n*n * trials * CLOCKS_PER_SEC)
1IZFHERE R e B A AT LATE AP b 33,
TEKNREEXEFERN S LNEHER. BTHHREE AT, B

BEZEE , REGHIARFD I RARIFIIRT A,

Floating Point Arithmetic (n=5000)

t3=3; 18
fij=j; fk = fi + fj 26
fij=j; fk = fi - fj 27
fij=j; fk = fi * fj 24

fj=j; fk = fi / fj 78

Array Operations (n=5000)

k =1+ j 17
k = x[1] + J 18
k =1+ x[J] 24
k = x[1] + x[]] 27
XEF R HE B WS F R ( REUFBEWE ) . EIMBERF | T

IMGEBELRMERS TZREfL. FREEASITHIRBENNERNIZEESRSZ | &
BizHRFFHEEAK,
TEHNEHEREG TR —RRANESIRA— 24T E A R FRVERE
Comparisons (n=5000)
if (1 < j) k++ 20



if (x[1i] < x[]j]) k++ 25
Array Comparisons and Swaps (n=5000)

= (x[i]<x[k]) ? -1:1 34

k = intcmp(x+i,x+7j) 52
swapmac(i,j) 41
swapfunc(i,j) 65

FUARFNAZ IR FRI R R AN LU R ERR AN HIFFEH S 20008, 9. 25 EEA T fiE IR
. SRR ERMETISRAERITTHE

Max Function,Macro and Inline (n=5000)

k =(i>3j)?1i:73 26
k = maxmac(i,j) 26
k = maxfunc(i,j) 54

rand BREGRIFHEEXIRVN (ARdbigrand REFEZEEAMIX rand) , F5
EERTFEEREAREEA—MHER (RERRRAZENRE ) | BR=H
ERENZHRITHERASRIAE | ek =AREIzENFERHFEE.

Math Functions (n=1000)

k = rand() 40
fk = j+fi 20
fk = sqrt(j+fi) 188
fk = sin(j+fi) 344
fk = sinh(j+fi) 2229
fk = asin(j+fi) 973
fk = cos(j+fi) 353

fk = tan(j+fi) 465



AT IXLERFRTFERS | Bl 148/ T oRYE , BERESERIFENEX , T8
/N

Memory Allocation (n=500)

free(malloc(16)) 2484

free(malloc(100)) 3044

free(malloc(2000)) 4959

[1]1. X Fsizeof MBI 12FHRIGHAMS. —IF&T
R1.NTRIGHHRNE |, BFitld. —F&E
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fys=D ACABREGGEN

FK1982FHIWriting Efficient Programs—RAIBREIIRM T 27NER,
1ZBNEENR , BB EXERRFIHILEN ( RIE7T—LR%E ) | F4E
H e ERN BN B,

D.1 Z[EjiAdaE N

(BRSNS, N TR ERELNENEERMFEENNE , FATEER LT
EEMAPIEINEYNMYER | BB ESEUREAPRIEEEZEZ A,

9.2 , WrightFEE—HALSEFRIKANFRFERRIESD (FIFRRA
E)  XMITESRENN=ARISE, AppelUEX TEHIREN , FAx. yHlz24%R
RETESHE , NTAKRD T it ERRECIEEAYAT A,
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class IntSetSTL {
private:
set<int> S;
public:
IntSetSTL(int maxelms,int maxval) { }
int size() { return S.size(); }
void insert(int t) { S.insert(t);}
void report(int *v)
{ int j = ©;
set<int>::iterator 1i;
for (i = S.begin(); i != S.end(); ++1)

v[j++] = *i;

}s
class IntSetArray {
private:

int n,*x;



public:
IntSetArray(int maxelms,int maxval)
{ x = new int[1 + maxelms];
n = 0;
x[@] = maxval;
}
int size() { return n; }
void insert(int t)
{ for(int i = @; x[i] < t; i++)
if (x[1] == t)
return;
for (int j = n; j >= 1i; j--)
x[J+1] = x[J1;
x[i] = t;
n++;
}
void report(int *v)
{ for (int i = 0; i < n; i++)

v[i] = x[i];

}s
class IntSetlList {

private:



int n;
struct node {
int val;
node *next;
node(int v,node *p) { val = v; next = p; }
}s
node *head, *sentinel;
node *rinsert(node *p,int t)
{ if (p-»>val < t) {
p->next = rinsert(p->next,t);
} else if (p-»>val > t) {
p = new node(t,p);
N++;

}

return p;
}
public:
IntSetList(int maxelms,int maxval)

{ sentinel = head = new node(maxval,Q);

int size() { return n; }
void insert(int t) { head = rinsert(head,t); }

void report(int *v)



{ int j = o;
for (node *p = head; p != sentinel; p = p->next)

v[j++] = p->val;

}s
class IntSetBST {
private:
int n,*v,vn;
struct node {
int val;
node *left,*right;
node(int v) { val = v; left = right = 0; }
}s
node *root;
node *rinsert(node *p,int t)
{ if(p == 0) {
p = new node(t);
N++;
} else if (t < p->val) {
p->left = rinsert(p->left,t);
} else if (t > p->val) {
p->right = rinsert(p->right,t);
} // do nothing if p->val ==t

return p;



}
void traverse(node *p)
{ if (p == 0)
return;
traverse(p->left);
vivn++] = p->val;
traverse(p->right);
}
public:
IntSetBST(int maxelms,int maxval) { root = 9; n = 0; }
int size() { return n; }
void insert(int t) { root = rinsert(root,t); }
void report(int *x) { v = x; vn = @; traverse(root); }
}s
class IntSetBitVec {
private:
enum { BITSPERWORD = 32,SHIFT = 5,MASK = Ox1F };
int n,hi, *x;
void set(int i) { x[1>>SHIFT] |= (1<<(i & MASK)); }
void clr(int i) { X[1>>SHIFT] &= ~(1<<(i & MASK)); }
int test(int i) { return x[i>>SHIFT] & (1<<(i & MASK)); }
public:
IntSetBitVec(int maxelms,int maxval)

{ hi = maxval;



X = new int[1 + hi/BITSPERWORD];
for (int 1 = @0; i < hi; i++)

clr(i);

int size() { return n; }
void insert(int t)
{ if (test(t))
return;
set(t);
N++;
}
void report(int *v)
{ int j=0;
for (int i = 0; i < hi; i++)
if (test(i))

v[j++] = 1i;

}s
class IntSetBins {
private:
int n,bins,maxval;
struct node {

int val;



node *next;
node(int v,node *p) { val = v; next = p; }
}s
node **bin,*sentinel;
node *rinsert(node *p,int t)
{ if (p-»>val < t) {
p->next = rinsert(p->next,t);
} else if (p-»>val > t) {
p = new node(t,p);
N++;

}

return p;

}

public:

IntSetBins(int maxelms,int pmaxval)

{ bins = maxelms;
maxval = pmaxval;
bin = new node*[bins];
sentinel = new node(maxval,®9);
for (int i = 0; i < bins; i++)

bin[i] = sentinel;

n = 0;

}

int size() { return n; }



void insert(int t)
{ int i = t / (1 + maxval/bins);

bin[i] = rinsert(bin[i],t);
}
void report(int *v)
{ int j = ©;

for (int i = @; i < bins; i++)

for (node *p = bin[i]; p != sentinel; p = p->next)

v[j++] = p->val;

}s
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int intcomp(int *x,int *y)
{ return *x - *y; }
int a[1000000];
int main(void)
{ int i,n=0;
while (scanf("%d",&a[n]) != EOF)
n++;
gsort(a,n,sizeof(int),intcomp);
for (i = 0; 1 < n; i++)
printf("%d\n",a[1]);
return 0;
}
TEXNC+HHEFERCH+HRERRET R s et BaE5ehERIRMESS.
int main(void)
{ setint> S;
int 1i;

set<int>::iterator j;



while (cin >> i)
S.insert(i);
for (j = S.begin(); j != S.end(); ++j)
cout << *j << "\n";
return 0;
}
B3R T LEMMERFRHIERE,
2. FTHRREFEREERIRE. BRGNS
#define BITSPERWORD 32
#define SHIFT 5
#define MASK Ox1F
#define N 10000000
int a[l + N/BITSPERWORD];
void set(int i) { a[i>>SHIFT] |= (1<<(i & MASK)); }
void clr(int i) { a[i>>SHIFT] &= ~ (1<<(i & MASK)); }
int test(int i){ return a[i>>SHIFT] & (1<<(i & MASK)); }
3. TERNCRIBERESR2 PENXHRERCNAFRE.
int main(void)
{ int 1i;
for (i = @; i < N; i++)
clr(i);
while (scanf("%d",&i) != EOF)
set(i);

for (i = @; 1 < N; i++)



if (test(i))

printf("%d\n",1);

return 0;

}
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for i = [Q,n)

x[i] = 1
for i = [0,k)
swap(i,randint(i,n-1))
print x[1i]
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for i = [0,gcd(rotdist,n))

/* move i-th values of blocks */

t = x[1]
j=i
loop

k = j + rotdist

if k >=n
k -=n
if k == 1
break
x[3] = x[k]
j =k
x[j] = t
rotdist 1 n RIRAKALIHEFIFRIERE ( FEHAEARESRR , B

T EREREFRIPEE ) .

T/ EFE¥kBGriesfiScience of Programming—HHI18.17 , BIRIEH
#swap (a,b,m)BITHRERE3CHx[a. .a+m-1]F0x[b..b+m-1],

if rotdist == @ || rotdist == n

return



i = p = rotdist
j=n-p
while i != j
/* invariant:
x[0..p-1 ] in final position
x[p-i..p-1 ] = a (to be swapped with b)
x[p..p+j-1] = b (to be swapped with a)
x[p+j..n-1 ] in final position
*/
ifi> j
swap(p-i,p,J)
1-=]
else

swap(p-i,p+j-i,1)

swap(p-i,p,1)
BXRBEAAZRIEIANBIR.
1ZACRBER MHEIXER ( 2ARERERRY ) TRIMINEALNERIRULESE
EZREMR (UBRIRBAESAIAZE ) .
int gcd(int i,int j)
while i != j

if 1>
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boolean BinarySearch(DataType TargetValue,int *TargetIndex)

/* precondition: Element[@] <= Element[1l] <=

...<= Element[NumElements-1]

postcondition:



result == false =>

TargetValue not in Element[©..NumElements-1]
result == true =>

Element[*TargetIndex] == TargetValue

*/
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float *cumarr;
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cumarr = realarray+l
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9.{EMi{Emaxsofar =-coFfimaxsofar = 0, MR -coRIFERILIFRER , 1B
B LAfEAmaxsofar = x[0], 9{t+A4 ?

10. IR EINEE Ccum , {F8cum[i]=x[0]+L+x[1], #NSRcum[1
—1]=cum[u], BRAFMEEX[1. .u]ZME/He. AL , TLIBEEL cumP LAY
M TTERRHIIRRAENFEE | XALUBZSHEFEE , £0(n log n)BYEN
Tk, XIFHERIE T ERNESRAENEERE , B/ sz RxX Mo
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11. RN ELEREEERY , NWEELhiFIW i 2 BRI ZE R A cum[ ] -
cum[i-1], B cum@ X ERRAIRNNELE.

12 . AERERAS—EMEE. JLERAREED !

for i = [1,u]

x[i] += v

SER

cum[u] += v

cum[1-1] -= v

EEENEEEGSEXIx[0. .ulillty , AEBMx[0. . 1-1]FiFHEKy, XL
MRt E5EEE |, AR TERNEDITEEEX

for (i = n-1; i >= @; i--)

x[i] = x[i+1] + cum[i]
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2. FEXLETLEFEIFEMVan WykFFiERI— 1R, FRAIRVAA(ER
nodesleftiREsfreenode TSI SN EINODESIZE, HMnodesleftZFAERT ,

B B4 E JINODEGROUPRY—HLE R,
#define NODESIZE 8
#define NODEGROUP 1000
int nodesleft = ©;
char *freenode;
XgmallocHIERI R AR R OXTA0 FRRERRYA A
void *pmalloc(int size)
{ void *p;
if (size != NODESIZE)
return malloc(size);
if (nodesleft == 0) {
freenode = malloc(NODEGROUP*NODESIZE);

nodesleft = NODEGROUP;



}

nodesleft--;
p = (void *) freenode;
freenode += NODESIZE;

return p;

}

NRSEAFTNODESIZE , MZBNEAERStHImalloc, Hnodesleft/JoRT ,
BIPE—HER. ERS59.1T5ERNBA |, SRIGITHIEMN2. 67/kEE1.55
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if ¢ >= '0" && c <= '9'
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BEIREE |, BBATNIZIERA P sERIIRININ R IERIE. B85 , (EA—1256
TCHIZRE R ER

#define isupper(c) (uppertable[c])

REHARFNRFTENTTEFE LML, FETBESERFRIR

#define isupper(c) (bigtable[c] & UPPER)



#define isalnum(c) (bigtable[c] & (DIGIT|LOWER|UPPER))
CRIC+H+IZFRAI LB EE ctype . nSU4R TR B S AT R FRAMETRRRIXAN
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F—, BE (EREUD &= (b-1)BNES ) XRIRNOHTIANS | SEER (5
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8.R.G.DromeyfERx[n{FANES , A TERMUAERITEEEx (0. .n-1]FRIK
RTTE -
i=o0
while i < n
max = x[1i]
x[n] = max
i++
while x[1i] < max
i++
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EITHRIENFNGFEELDR, WEF $HANEEN R T B ROB R TIXIET
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y = a[n]



for (i = n-1; i >=0; i--)
y = x*y + a[i]
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Mo ABEER :
m = u+l

for(i =u; i >=1; i--)[3]
if x[i] >= t
swap(--m,1i)
BT EALLIERx[m] = t, AT LAEREERSE(1, m-1)F (m+1, u) H1TiEE
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while x[--i] < t

swap(--m,i)

while i != 1
3.ATHIECcutof FRIRIEE , FiBnElE/I1 000 000 , PAEXIcutoffiE
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void bsort(1l,u,depth)
if 1 >=u
return
for i = [1,u]
if x[i].length < depth
swap (i, 1++)
m=1
for i = [1,u]
if x[i].bit[depth] == ©
swap (i, m++)
bsort(1l,m-1,depth+1)
bsort(m,u,depth+1)
—FiaRbsort(0,n-1, 1) ARMIZEREL. T , BRFFASEFIE X for{EZREY
TEMET. LMETHERAEE L8mT swap M FEmIRIEERAFRTERY
igst  MARMFFTERARS.
6 . IERFRHEFFRYSCI AR T
void selsort()
for i = (0,n-1)
for j = (i,n)
if x[j] < x[1]
swap(i,Jj)
F/RHEFRSEIAIET
void shellsort()

for (h=1; h<n; h=3*+1)



loop
h /=3
if (h < 1)
break
for i = (h,n)
for (j = 1i; j >= h; j -= h)
if (x[3-h] < x[3])
break
swap(j-h,J)
9. FHRIEERFIZEBEC.A.R.Hoare , {NiBHgsort4fBIHIEXMIS.
void selectl(1,u,k)
pre 1 <= k <= u
post x[1l..k-1] <= x[k] <= x[k+1..u]
if 1 >=u
return
swap(l,randint(1l,u))
t =x[1]; i=1; j = u+l
loop
do i++; while i <= u && x[i] < t
do j--; while x[j] > t
ifi>j
break

temp = x[1]; x[i] = x[J]; x[J] = temp swap(l,])



if§ <k
selectl(j+1,u,k)
else if j > k
selectl1(1,j-1,k)
BTFRRRRMREE—NEE | AR LUSEEER— MwhilefEIR, fEThe
Art of Computer Pragramming Volume 3 : Sorting and Searching—FHI>]
#h5.2.2-3271,  KnuthiEBRIZAERFIYBE3 . 4R LSRR En I T ERAYPE | iE
BT AR LR T &SR ARSNGB,
14 X—hRARRIEH FEEREfEMEERTEst. BTRERFINHRINSEL,
HERERERIER  x+j+1 RTHIBMNUE x[j+117H16RYECEE , BEZERILUL
qsort1iIAfEER,

void gsort5(int x[],int n)

{ int i,7j ;
if (n <= 1)
return ;

for (i =1,j =0 ; i < n ; i++)
if (x[1] < x[@])
swap(++j,1,x);
swap(0,j,x);
gqsort5(x,3);
qsort5(x+j+1,n-j-1);
}
BT ZRE AR T iEREENEs B LARCGEKC+H+CI , BA8EMJava
SE. FEIGEERR ( BiEEEERYEsT ) 1&1%LE swapRiEL,
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1. FEMNMRES BRE—MRRRIBEYE (1B5F3e ) FisE ERMAT—
PlHER

int bigrand()

{ return RAND_MAX*rand() + rand(); }

int randint(int 1,int u)

{ return 1 + bigrand() % (u-1+1); }

2. 797 e ~ n- BB NIEEn ML, ILUSEZCERETIER—1EE |, A
S, i1, ., 1+m-1 (BOEESERIZ0 ) . X—TTiAETE N EHAIBIERER
m/n , {B4FEFERNETHERIBERAK.

3. ANREMRFRIELDT n/2 A, BBA— ERPETIRFRIZEEKR |
HEARERIGEFRISRAT1/2, BTEAIFEHRIRRED Z 8ES2I1ER | F
SRIGARBIEP RIS R IIMEIREV VT2,

4 . BBEESMAMIRNTHIEFRIES. 8EA—Rrandint , T8
EF—MEFEREERT— K MRZEFHELEIKT , WRRNAIE. FE
ZIONRIBARENZFHREDE B, XEFITZE EERR "BHIER
(PSS DI R BEBIRIAIBRIARIn ? ) |, EEAE Anlnn, R
BOBEHN T ABRYZ T , BEFR2MXUE ; MAEE SR M IKEANR
—MaF , JUA "EBFE" (MR—BARAZAE 23 5EZ, WiRAEE
BTARNERRE—X) . —Bik , MRBoWn) MK, WRARESER M HEE
M FHRIE—.

7. AT FEL | ATLEprintiIBERENEITERLZ S,

8. AT IRMENIRFE HARIRVEEL , ESE—RERE B HEERL |, 3
WEFEL.4, ATRFHHESHELY , MR ESESEEESTRONUK. AT



IRREIRE HEERVEEL , (EA TEER
for i = [Q,m)
print bigrand() % n
9.Bob FloydEHHIRETESHNE IR  ZEEZEEZREEMAI—EME
. ARE TS — M ETESRIEX , AL .
void genfloyd(int m,int n)
{ setint> S;
set<int>::iterator 1i;
for (int j = n-m; j < n; j++) {
int t = bigrand() % (j+1);
if (S.find(t) == S.end())
S.insert(t); // t not in S
else
S.insert(j); // t in S
}
for (i = S.begin(); i != S.end(); ++1i)

cout << *i << "\n";

EE 13.1 AFANSEEOSIIX—&A. Floyd NEEZRRHIT 1986
F 8B (AcMBEN) B9 "RIEIRYL T, MERTEF1988FHY (RIZERYIII) —B
IS 13EERHIL , LA ERLMEBIR M 7 X E IEREATEI SRR,

10. A VCUEIRSE 11T |, FLMTEER1/2158%5821T , LUEER1/31B8%5831T |, kIt
., EX—EEERN  8—THISPHEREESN (B2 1/n, HP n XX
RE1TEL)



i=o0
while more input lines
with probability 1.0/++1i
choice = this input line
print choice
11. 57 "NMAFRRT RENREFRLHmESTE—HIEE. IRFE
BT RE|E/ DAY CPU IEMBEHH RHERNGE | BT D ) RS
EE "WEENMFRITFHIRTIE" | LUSEI—FRIDH | RETRENZGXF
4 ~ 16X |, ILAZES. NSR1FI2EBHIN (IFAIR ) f£32
B, WETzEREE. XMMERNAREE3&EETR |, #iFA1/3, It , ETItEEE
MRV REE SRR RIS T1/3,
FEZIFFRRANRS |, FA RO ERNE /IR LAGERCPURTEITIZEEFICPURY
8],
12.5.97PN BT KernighanflPikefIPractice of Programming, 1%Z$3HY6.8
TR T b JANETUEEERAE R ( Ffi L5 . 3B EIE — 1 ik E—ESRIE
F) .
FBL3EEE
1.25%12. 9f9F loyd B AT LA IntSet RLHANT
void genfloyd(int m,int maxval)
{ int *v = new int[m];
IntSetSTL S(m,maxval);
for (int j = maxval-m; j < maxval; j++) {
int t = bigrand() % (j+1);

int oldsize = S.size();



S.insert(t);
if (S.size() == oldsize) // t already in S
S.insert(Jj);
}
S.report(v);
for (int i = 0; 1 < m; i++)
cout << v[i] << "\n";
}
SmimaxvaltfBFR , STTRIRFFEA | XIER S EEWRISRIAENR.
4. FERSERIEEAFT A NANEFIEAK—LE |, FAEEEhead/SHiE
NERMEREERPBAERIEADHTEE 7 —iB
void insert(t)
if head->val ==t
return
if head->val > t
head = new node(t,head)
n++
return
for (p = head; p->next->val < t; p = p->next)
if p->next->val ==t
return
p->next = new node(t,p->next)

n++



TEHNECEEL ERIERE RS TRERES
void insert(t)
for (p = &head; (*p)->val < t; p = &((*p)->next))
if (*p)->val ==t
return
*p = new node(t,*p)
n++
XERABAERRI—RA—FR, RENERFERITRETE. &8 7 5
X—73EFE T ZH RN L,
5. 87 B—XEESERERZSROE , HNFEE— M EE T —TIRER
AUfEET
node *freenode;
TEFIEZERIRT IR D B tH B BBRYZSIA)
freenode = new node[maxelms]
PARTERANREHRIEFEZEIMLAGER
if (p == Q)
p = freenode++
p->val = t
p->left = p->right = ©
n++
else if...
EERS AR LN AR, ER7BERRT —oEEN L.
6. BTt BEAGE R AEEEEATIERIEERTTHE , MERS5IANREIEA



FFiH.
X T2 EEN , ZABESEENER.
7 BLARIRInul ligsHEBERIEEE R | IHEEMEREPIHITHIRI -
root = sentinel = new node
BARBEEERERNBRER , RaA— M eRistthvE:t (WE=S)
kBRI MELHNEEREt. BREFEREENGABA— ISR,
void insert(t)
sentinel->val = t
p = &root
while (*p)-»>val !=t
if t < (*p)-»>val
p = &((*p)->left)
else
p = &((*p)->right)
if *p == sentinel
*p = freenode++
(*p)->val = t
(*p)->left = (*p)->right = sentinel
n++
HpE AT ERPHWIRMAT
node **p = &root;
9. T FRAENARRE |, M AXRIU TER B EEH TR
goal = n/m

binshift = 1



for (i = 2; 1 < goal; i *= 2)

binshift++

nbins = 1 + (n >> binshift)

FAANRENZE TS

p = &bin[t >> binshift])

1e0. AR B EH AR SHEIREMFIRTIETIES. Fla0 , BTHIREE
FMEFBEAZOM , FALATLARL3. 2FH9R0IR | (FR/NERRER A ZEFET
RYIN ( SRR LUSRI TEITRME— %%+ ) . Don  Knuthf£19865F5H

(ACMBI) B9 “RIBERIL SRR T M EFROIR" SRBRX—EE , U
BERMBRIS b PascaliEfrWebREE. 1ZIEN B ZM1992F kAL iterate
Programming—PRHIESE,

BLUBEE

1.1BswapREF SInRT R EEXAIMERERIALZIN , BURTLAUEs iftdownizlT
BER, NEEsiftuplETBER , BRTAILUXEHHZ SN , IBRTLAFEX [0 1 A—MH
s 8RR f 1 == 1,

2 (Z2BUERIsiftdownEREI S ARBRIs iftdown RELEFIAK, WEEDL = 185
BATi=1, SnitRERN T SulIttR. 1E8UaRERIZITHIIRE/I0(1logu—-
logl).

THEARIAERILATEO (n) B BIPIHEIE— M

for (i = n-1; i >= 1; i--)

/* invariant: maxheap(i+1l,n) */
siftdown(i,n)
/* maxheap(i,n) */

T maxheap(1,n)XIATEL > n/20YEEERAE , Rt forfEIARYIASRN-17]LL



BAn/2,

3. (EFERIMEE2PRIREL , AT

for (i = n/2; i >=1; i--)

siftdownl(i,n)

for (i =n; 1 >=2; i--)

swap(1,i)
siftdownl1(1,i-1)

Hiz{TRJENL/90(n log n) , (BRERETCLABIRERIFER/N—L, HRuL
ERIHEFRE IR T TUM HEHE R SEIN,

4 . ESCHES FEANMAIRFAI0(n) IFEZERL T0(1log n)TFE,

a. EMRSBIUEALRIEEESTHIRNMR/NER | FHRHIFH S
R XEBIFRextractminf@EM—XinsertiFARSCIAT, NREARIZINZR
EEFHY , BBARRI LAELMERT BRI R RS , HETEFES.,

b. BEERHHER/NERERR AR Z REFEINTRES RRBE. —HRIFE
IEERERCE G TR/ VR | ST EERBIRIERASHBIEE.

c. B— M EATtHE ( &R/NNITEEIRS ) KErEHrRIFTERIRI&RAR1005 1

d. AILARERTEN PR T— IR | NTSEIRNEFFRIFH. &1
SENEPRIEHE/NRITTER | FBEBEANER. n P XHEF TP FHaHAITER
AJLAEO(log n)BTIEIAILL,

5. iEREFRYIERR— TR UT RSN |, NSNS RIRAEER PR
FERIRIRZE. EREEBERGIER , BERRAEEAHT ( RELLEAR
WA B EBHTERZINE )  REEEMEERZEAHT. XHFATHRYEE
IEEETHERTREO(log n), SERENG | A EEFEHZISZLIFERERAIN



(E.

6. HiEE FINF X HRYE NSCIESRIIERRL + 1, Ed McCreight/RI , W
REIHERIERSER21 , BBARZIHF0(log n)XHBEKEEE— 1 4E/Rn. T
ERVEE TR &SI T IRIRIATESAR.

void path(n)

pre n >= 0
post path to n is printed if n == ©
print "start at 0"
else if even(n)
path(n/2)
print "double to ",n
else
path(n-1)
print "increment to ",n

IR, XIS . ohTE0(log n) FTEINITHEX"HIRRRESUAY.

7 BRI DEENL = 1R, BREAKBLRES21E2I + 1, TR
x[11BEHE , x[218EF— TS ME  x[3]BEFF=ATUDAUE , KILLSSHE,
S.R.Mahaney#13.I.Munro/RI ¥ —FEEFEO(n) BTIRINIENTTE FERBEEE N "1
R MFREE, (EZ7FERIGK , FEIB—M2 - 1thYBFEEaE N E—
A "HEER" LY | athFEAITTRRIFEREbIEFERSD | RAR2ERITT
RRINFFRE b PRIREB RIS ERD | WRILLSEHE.

11. C++iRERRIRE RS TRV FEmake_heap. push_heap. pop_heap#l]
sort_heapZE, FERXLR(ERTLISENE NEXFEERAHEREF

make_heap(a,a+n);



sort_heap(a,a+n);

IR IR Tpriority_queuescs.

BISEEER
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5. BERNA LIE 715 . 2N FREESERINAI | IZFZFXINARENIEE
Bk, EFGMEEEIT—HEEMR (FE) FrY4 460 056 NFRIEZ36F) , HE
KNESFFREN 269 MNFR. NRBIFESTHTSLUREMBANAE |, BAK
FREMALIBETIAR , NTTRKNESEFFRHEILET 563 MNFRF, BEER
HEICRYBTELFiRBZ.

3. B TFZEFSXBANSETENTRZER | AEREROEERATAE
Plc. RATRANFIESECEREEELIEREIRMIDLY 0.06 7, BEEBNEFANEE
BE10% , (BEXNEBNMEFNRERRB 2%,

5. AJLAECHIERFRINE— MG , S—HRRIR IR TEERERREE, EC
EFRPIEA T LUARBIT S EAERET | REXHEIER ( BT —E8RE0HESER
K BEBROZECRANYX G /IMEZ ) » X}IFERRNE , BT LIRAXEFERS!, 7
RE—ME—TEE (201~1 000 ) WITERHEREVA,

7. BRI SIIREERA NIRRT "aaaaaaaa” AIHIN., BAIRTHIRITR
PRSI ERS 7L, EFAES 000 MEITITEE2.09F) , 4M1H10 000
MRITHIRES. 90> , &bIH20 000 NMRITRIFEEE37.90F), X—IBKIEEZELLFS
R—LE | BIFIEELTFRZIn  log,mREKER , HERVIRRIISFFEEERELL T, 18
— N REAX D E UFHEE—E- NSRBI T sE R Ea L rEE.

8. F¥Hali..1 + MIFTAM + INFREB., BTFHAEAREFN , FKiITLUE
HEREE—MIRE—1NEFE_ETAAcomlenRECRIEREIXM + 1)0FREH

HERNFFFE



comlen(a[i],a[i+M])
APttt 7 SCHX—E AR,
9. IBFE—NFRFHRENEA , ICREERIINEHEERREBEATF ; R
IEANBANFRIRAHITRFRIGIE, IRUAR—EHTHIR, 3#EEn , &
A "R BERRRIETE N FHREENTE RRIETIRRY.
14. FEHAIRERI N ERIFERIFYIHT TG , EPSRIEEASF RS
=R :
unsigned int hash(char *p)
unsigned int h = @
int n
for (n = k; n > 0; p++)
h = MULT * h + *p
if (*p == 0)
n—
return h % NHASH
AP uh_ERI—MERFERX A R EE T BRI RN A E RS EFRI—
PR, EEYETHEMO(n log n)EEIT0(n), ZEFRESGIFRF ITEER
THEREFNE , RIBINT nwords 32 EEERIESNESE] , HFnwords 24N RIS
1AL
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