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/* phase 1: initialize set to empty */

fori=[0,n)
bit[i] =0
/* phase 2: insert present elements into the set */
for each i in the input file
bit[i] = 1
/* phase 3: write sorted output */
fori=[0,n)
if bit[i] == 1
write i on the output file
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int charcomp(char *x,char *y) { return *x - *y;}
#define WORDMAX 100
int main(void)
{ char word[ WORDMAX],sigl WORDMAX];
while (scanf("%s",word) !=EOF) {
strcpy(sig,word);
gsort(sig,strlen(sig),sizeof(char),charcomp);
printf("%s %s\n",sig,word);
}
return O;
}
whilefF IR — AN 247 £ Blword ', B &R E NI
strepy BRI AU il N B 1R] B Br] sig P, AR 5 TR CAR AR 2R Bl gsort ) B
wsigh ) BB THEY (SECRAHHFF RS . BERKE . B0
Fp TR -5 B DA K EEAR R A TR R 4 o ARSI, A5y BERCT D i 3m]
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FE R — 47 FoRs AT BN K



int main(void)
{ char word[ WORDMAX],sigl WORDMAX],0ldsig[ 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 O;
}
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ITHF RN 18D signHBF4FD . sortH i 1180 1M squash B 3%5
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caret carte cater crate creat creta react recta trace
destain instead sainted satined

adroitly dilatory idolatry

least setal slate stale steal stela tales

reins resin rinse risen serin siren

constitutionalism misconstitutional
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if (k == 1) cO01++

if (k ==2) c002++

if (k == 500) c500++

FARIXLEFE PP St e il 1 AR 2 — Lo AR S5, (Ha2 AR BT bl
IWHNENFER R 25 7+ 1~500 BN EEE I iRE. B4
FEFP RS HETS T 1 00017 . & REVAER i 2 58 LRI = RS, H
Ul S — MK ENON R LR T R T O 5S, a2 —
FhAS[R] B B0 45 M ——— N 5001 TG 3 1B A R AR 2 500 ST 1) AR

Ho

Kk, AR B m 30E: e A NEE IS EoE 7R
R4ty . AR 7 2R ARRET, KR FPAL T DUl #g H 2N
s AR N OFHEL)

3.1 DN EAEREF

N HEEGT TR SEE TR B S A PR S 275 6 R
AR AR R PR



us Perm Temp

Total citd Visa Visa Male Female
African American 1 289 1 238 17 2 684 593
Mexican American 675 577 80 i 448 219
Native American 198 182 5 3 132 64
Spanish Surname 411 223 152 20 224 179
Asian American 519 312 152 41 247 270
Caucasian 1le 272 15 663 355 23 9 367 6 836
Other 225 123 78 19 125 92
Totals 19 589 18 319 839 129 11 231 8 253
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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]++
W HoffsetWIUHIb N 0,0,1,4,6,... LG, FRAEFHATAUSEUR T 5k
[f14017 AUR .
fori=[2,8]
if entry[i] == refused
declined[ethnicgroup,i]++
else
j = offset[i] + entry[i]
count[campus,ethnicgroup,j]++
PG D> T — DM EERKE T, SR T 57— e
HR B JE& I F) i it

3.2 WEEEAE

TE W 25 I SR 44 F A T &k BLE, B R —
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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

TENREF? 0, IR RORBIRSRAE X — % 2 Ja B R ZE R 16

HUFERE 8 o B VRO F P 44 FRAR [l 0K Bl 15 B

g 2

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

i1

ESE, R AR A VR AR N B 2R 1 SRR 1K A€ 11 19X 0T

AR IFE Y 53 AT e 2 il B R T s 007 SO T a6 90 5 R 7 -

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

H'"
.

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"

mnmn

print " " title,firstname,init ".",lastname
print " ",streetnum,streetname
print " ",town ","state,zip

XA REFPARG L, (HR IR =0k,
—NEIGWHTTR RS I S R kAR (form

letter



generator) o 1ZAKAEAREET N PR B S KR (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
$6,57 $8

f‘f%‘&fﬁ%ﬂ%EP HIZBIN B T2, $OMERYE, 5%, Mkl M
MDA R AR . AEDVARRS Y, SO AT S STE R AR T2 v $$.

read fields from database

loop from start to end of schema

¢ = next character in schema
ifc!='¢§
printchar c
else
¢ = next character in schema
case c of
'$": printchar '$'
'0" - '9": printstring field[c]
default: error("bad schema")

EREFEH, 2R — DA TR B R s . B T SR AT B
BATFFEE R . (Perl I HAM JAIASTE S AT 45 5 s . w] LA A
$lastname A &, )

9 5 12 R A AR RUSEARRE e L g 5 5 7 2 DL KRS P S e R, R
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Cobolf£/7 o F2/7 M A& ZK WS 55 IROL At I, Fohi 2 — A/l
T BT WSSOI FHER AOKEEI Heong . X B — A RHUE: 120
NN F B 1871400474 B A) . 30047 FH SR B A 24k 14X
5. 80047 H Tt B RIS BL &4 20017 H Tt (0 AARS . #RIRAGEH: 4
200 A7 f%ar A AT LA ] — a2 J L HAT A R RERE FP A — 1> 400
1T BIBBORANES , ARSI TS o DR IF AN S o 12 I XFP IR 3U0 5 R IR #E
e A3 21 Cobo NS MK FE R Z N E R =702 —, JF HE4Ed ikt
otz

3.3 —ZH

S, WAy BRI Visual BasicF2 7 B H P AT DUE IS fi 7 5 B IR S8
IUAE JLAS IR () i £ 3w | — RIS~ OIRE R, KT —
A SOV AR IR AT )\l — BAE IR . BB IS BN B AIAAD
132040 T Frzs BB TR0 AR

sub menuitemO_click()

menuitem0.checked = 1
menuitem1.checked = 0
menuitem2.checked = 0
menuitem3.checked = 0
menuitem4.checked = 0
menuitem5.checked = 0
menuitem6.checked = 0

menuitem?7.checked = 0



I AR L2 —RERT, AR IER T
sub menuitem1_click()
menuitemO.checked = 0

menuitem1.checked = 1

WKUERHE, ETR2RE 778 Rk, S E 2, SERIER St
T E R L1004
KH RS REF MBS Z AL RME W LIRS T i,
PES AR & 3R . BRI INEE =4 BB VUSRS B2 R TN, FoN
RS B M DhREM A B A, LAE T RRT T ok 2B R AL AR .
MAEMEE LG, o] DL RS AR A6 A — A % uncheckall, 1%
PR B> checked B B 0. T2 58 — /N eR L Rk
sub menuitemO_click()
uncheckall
menuitem0.checked = 1
Hag, e AR e 2 74 A ALK BR 2
SEIZHAE, Visual Basics{RFo LI . PRk ] BRS8N AHABLE
PR ] — > R R R
sub menuitem_click(int choice)
for i = [0,numchoices)
menuitem[i].checked = 0
menuitem[choice].checked = 1
e B2 RS A58 G T B R o, AR 7 110047 982> 22547,
AL G 1 AR k2447 . I N —MEFEER S, JEH
A BEAFAE SR HUAR PP IAE A QK A — RO = 238 . A 1L
AT AR IR R 1 B ) L
S B TREL R GHEE A S SR g st . [,
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HIR . 45 T Az E R —K, RERZRBTA ) H 4 A H
FHIH T Biltn, 2004F2861KE3H1H . £ H Elements of
Programming Style'}', KernighanfPlauger#s ! T — A~ B WAt IR
H S R I SE AR S ISSATRE T - BESS, ABATTH —ANSIT AR T R
W7 Zm @, ZRETFHE T —ANE26N BRI .. SIEANE TR T
H 39 ok B 7 1 1)

B 3 i o VRTINS 2 e SCRRR B A S R Y . £E13.871
W¥=F PSR A s Hfa 8B RAG fa  8: fl4n s
] “laugh” A FAE T A WAFIZE R (“-ing”, “-s”, “-ed”5§) - WHH
FHRAICEFH 17X MR LEAE S — RVVEN] . 19734, Doug Mcllroy
TE 9 5 At 1 58 — A SER SCARTE B A s BB, B A E &
ANIREEIEI o At S R HI 10001 T ARG AT — 40047 KR SE L. A A
SORAE A IR B IHOL MBS, a5 R 238020 %6 1) N 25 5l 7 224
2 50047 #ANAS . Mcllroy 7= FRfh ILAE AT A BN 5 2 (%, {€
H/AT1 00047 RIS R By afE5s. REH Ol — FRBIRE
MR, I > RS,

3.4 45t A B

P GG A YE ? BEE R [ RHERS, HArMEEiZ D4
e LB, M ABHR L EWE GRS MR ES . R, EEF R
S FH-FAT804H (parallel array) [15] BUEFAFasfmie EIM TS, HWIZES
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K Puy B E B R, #EUTVisual Basic. Tcl&51E 5 1% Flshell
PR IR LT R AT BK”

A . 2012090 EA I, W B e R A H T B,
WA 125 B AEEE CD-ROM  _LHif). APLEgikl & AR
TRl AR EaAle . T FE B SEE. Hiocs R
v RGSHT M, G XEERE A USER P T ZO0 R AR
s ANFTURHERRH P A2 —Ft e Nk & A L. AR K
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Yotitle The C++ Programming Language, Third Edition

%author Bjarne Stroustrup

%city Reading,Massachusetts



Y%yesr 1997

%publisher Addison-Wesley

Visual Basicf HJX #7571 #id S 4 . & LA B SCASHE AT
DR M st () McE () KHbik:

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

(ERER AR S 36 DA T—EXT. ) B2 & v SCARER,
AU AR A TOAE, B N — TR B HCKR B 215, B
i 247 I IR 1B A

txtSample.Width = 400

REFY D1 n] DLk £ 5 8 1 05 FORBRAF XA ] BB D) BEAR 98 K B 45
AR

HL 3846 o 4 B VAR R 1T A T FeR WAL A s . I 15 |
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il 1 /> E R Visual Basicphi %, F 7 FHEIN A 95 N 03 5F 1B R UAR
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For e fa J Uk I R i =g . D
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RE=IITEAE B LS, e B Bk midsk Bk, BEJL
T, ORI HE FE A SRRl skl IR R EMEH T LER
CEAE P AR P RS RGN . S AR I, i,
RS P U3 AN FRAR M Ath 56 2z AR I P Ak 840 3 B ) e b 0 7 o
1o AR RAFE J L0 Bl 22 A 58 BB PR B8 S, 1A AR 2 T LR Y
I 18] o

R U RS 5. BRI P A (GUD 2B T2 d
DU H) SCAE S o BRI AR AR 1E 5 A2 2 N RS e AR OMR A
Mo ATEEITEBARN, WIS AR E S = b S — AN B
THEAS, TR BR TR A A0 Bros B9 07 N E AR A0 2 2

n = 1000000

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

FHEC T FZ TN B SCAHE AR A S EH 2 oK e — A&, TR ]
TH N X FERE SRS

(design or architecture) and not building

AR FH B A7 PTPRAT ADoK & 1, BAE T A P 147
HTMLACAS K E o X EETE F0 — M B9 P S AR n] BEANIZ IS 17 17
{ER AL N & E AR 2 R TR
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BARAZ R EHEB S I L2 M RWEIES, (Eaf s
PIREHEA R — 28U “BeR/MER LI, MAERSE KIETF. W24
MIFS WAE T PolyafEHow to Solve It [17] —HH &3 K BHEIEL: “&F
— MR R BV A S . T RER R R UL, X B B
B ARG 23 B0 I LI ) AR R AE s T2 5 — N Ab B n i i L 38 A 7
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P/SE R U LA R CTE Y AV R /G < R AT/ NI N 5t 2412 N AN
Feo Bdlaitwitie e 2 At R mgem, AT E A E . S
AR PEAT ] 4E9 P . Fred Brooks [18] 7£ ( N H #1if) 25 9 &= rh AR
U B A A . T AR Al I AR SO, N T
FWHELERF:

REFp AETT R R et al i, K B S ARG P ok, B
Bl RIS, R RA . (BUER)D RonEale
Fe it AR A

MR B SR AT BEE I LA BRI

AL FH o 5 ERAUS . TR NS HH AT LA F i ] 52
B 35 5 A0 —— B R A i SRR

BIIR RGIM . HT EARE ORI BIE A NS, S GORE AT
S IR ERIERINONIE.

RGN TR #CR Z5—Ex R, BaEE.
i REVE 5 S5 A1 A2 R E ) AT 1 5 K ) L

MEHES AP S M. AR RR) 8. 88 G AR 45
FREBARR 22 A, M vl AR R P 45 f . TR HSR:
TG/, P HIRERE RSB A oy th A [ Rl &5
t), JFHESRIR L L Q)RR .

3.7 ]

LAPBATH IR, EEPAN NSRS N 5 MAFEKS
K, HmKABRRLN  40%. PLRTHIEHE NE SR, BiREE
o T IR SCAS K B 2518 ) i & BT 1k 15019784 Y =&
EECH SRl . BiEFE4150.14, 0.15, 0.16, 0.17, 0.18, .... FE4ild
5 1 e K F0.01. A {7 2 e ?



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.k A3 U E SR ZEn T

a, =Cqa, 1+cya o +...+q a, ¢4 1)
Hr, op 00 + NEE WS —DER, HAANKa, .80,
cooChep MM, HiH Na; Ba, o

IR S5IE - NEAARN 15 B HrEF s8R0 A
FHEZH X 0] SEHWE 2

3.94 5 —~“banner” £, ZREANKE FEE, o —A4
TRAEA, ZEAH U EIRALI T AR 1T B

A4.%m 5B HIA R B R e AN H B, TR R 18]
KRG g — A, REMENE L g€ HE, AR/ 8 A il
ZHETH P

5.4 ) @ Ab PR GEAE Hh ) — /N AT AR . LT s R A
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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
I-lic b-lic -clic l-ic h-ic f-ic d-ic -bic a-ic -mac i-ac

TR B L FH 2503 HE SR 3R 4T s PRI, I 45 “eth-nic” (M
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7.5 L) M VR A AR EA A E . 2 1R T i T B
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3.8 IR [%] 52

B vl LSRRy, (B2 JA BRI AR e 51 4 B 45 A A R 2R Ak A
#4t. Steve McConnell [19] ) (RS K4) HRER H picrt 119934
W, FHEIFREA Practical Handbook of Software Constructionf fiffi tifffi ik
T IXEBE0 T EEMINE . Z T2 T R E L MR

ZH R8T R 12EH EAREETIMI, HTHEA R EHE 1 iE
. McConnell )\ i G0EH 75 B AR 3R 5088 24 PR SE AR N 2546, it
MR ES, FlanRKSIAEF AR LA, K4 E R B 7R1E
HEIR R T ES S AT —F

M A BRI /N R E RS BRI AT E , St E B s 221
MARIAR ) . JUHEAE 5 Rapid Development [20]  (fat#k Hi ikt 1996
HFEH ) F1 Software Project Survival Guide [21] (Gt H fiitt:19984F H
WO AR A%, McConnell ) TAEZE G 13X MR LA S R 7
[y rh ] M7 . McConnell 532 B RAR KU, (H7KIZAE IS, AR
ISR A G R ik 2
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2012060 AR,  AATTAE 18 30 Uk H AR 57 LA 2 IS 56 1 A
FPRIHTR o AERRE, BISRZILTER, B LA
Sb, HEMISUE RGRIRIE AR Eikde. RELIATRIHUNTR S 1, XREFP
Sk AT EAT AT TTIE AR 28 FAT TR AL T ARAT U8 O 28 P ——X T S L g A
IR, XA, AR B B i) R 7 245
ER

ASEE ) H ) A2 o] iR X 0 R A T i ] 5 B S PR AR 1 DA 4 S IR R
Fro AL R K2 B 51 2 VLY VAL Gt 1 40 g 5 AR
i, RIEEEH—NET, QA (BEMKIE) B QT (FiEllid) kit
HEERR? . AR —FANF I IR AT, AT ZE
HANIRF]: GRS AGR g S LR 7 AR/ — &7, KA WAL
FE R =R A TR [RUE . FE R DLRBE S e £ . n
FX LD BRA C ARG, A S L0 R 7 18 5 2R 2 1

4.1 MR Bk

B T s F &, B s 25D rRE., KR
WA — AN ER AT At e S AR ) A 8. AR . A8 BIBUX AN ] 7
FMNHEEZ f5, RATRAE 5 R R 9w SR

BATE VOB RXA SR 7E2.27 . BATHR B e HF E g d
x[0.n-11H 2 E5EEEHB TR to [22]  WEREHLUE, E%In=0H.
x[0]<x[1]<x[2]< - - <x[n—-1], 4 n=0B % N=. t 5 x FIuEREHER
RAHFE . ToiR2 A, P a A A E A, O ARG ER 0 200 R R b IR A



1B1T . BHRAMEAEESpF Gk E) . Hph-18f, HAreAEHA
x[0..n—1]+; & N0<p<n—-1, Ht=x[p].

o RN R AL R R B S e R Ve (A SRR AR T A
FIE) SRR, — TG, RXAVeEZEN A Reaid kS5
21 (1) B T3 AT EE R Tl 7 — 2 136 BB R i/ Na B . i R R ST
H RIEEH AR 2 el 2 AL et B Oy v ik FEAn IR AR
B, R KA T B ATlog, nik ELEHRAE .

ZHEF WA T ERHIRE T, SR 2R S 4 15 .
HAZAATE 7. MERX—ANME—INEE D T, RAEHCHS
XEFEF . WAE

BALL ENVARF 1 iR A B I il . A 1A 2N B 8] 4
IR R IR R R . AT DS AR — M AR IE S, RS AT
PLo FE RIS TRl 2 1 I, LA AR R SRR S Ul B 58 ik 1 i
AR IEAIS . SR8 )5, RATH 30 - Bhef(a) ki & IX 2y i 4 H
MR SRS 7 AR . A2 LA PR O — 1 2 A TR 7 A ik A 45 R
KIFEVNF: 90%HIFE Y A THIRE P R L T 45 1% OF HIRAHIE
HREC V% RIS 1R AL Pk — 5 2 IR D o

AR e IR R IINTE, FERICE 2110%I TRy T Re e 4
EANEFTF IS 5 AHRARATTA R ME—— R X AMESS AR -
Knuth 7£H The Art of Computer Programming,Volume 3: Sorting and
Searching[16.2. 177 I 7 st &40 b4, BARSE — IR /0 R E
1946 FER T, HES - MBAHIRN 0 MR E 19624
A .
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TR s B R W RAEX[0.0-1]F, BAEH—EAETx



A e 2 N . X B# I mustbe(range) Kz /s : W R E S A7,
A4 e — € fErange o XA € SCAT LLRE BT 3 B — 7 48 R e
FG I THI AR FPAESE
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
R P 1) B B BB 432 KRG 5 WIITEA A AL (loop  invariant)
Z T DAEEX R TRE RS 5 (assertion) FRNAAZ
(invariant) , 2R NERRIERERZATNZ G, ZBEHAR. X
MNEFRRFRTTE O R BB STERAE T
DA — B 5B WP, IFH R A B F AR AL . AT
XS — N A Vel (range) BRI X BALTH AN FRIN
u O N R BRlower A _EfRupper) KR mTEHEL.u. (9.3 7 R K
o A B A R FRTEED o 248 R Fimustbe(Lu) /& Ui 415t
AT, vli— & (HXIED JEREx[L.ulZ W,
— DRI LAERMIIEA . LRIuNZ N IE, 7 B ffmustbe(l,u) Ny
H? WM 5 W& PEE0MIn-1: mustbe(0,n-1)2 Ui f B tfEx, Atk
—EAEX[0.0-117 s MRXAG L w2 FATER P — T I st AE ) FsE . T
&, Vet IRAE 1EA) 1=0 Mu=n-12H .
N B AR SS Rk A e B OO R A Mme A 1>ult e FLa
N, ERXFE Y, HRRE-URSpIE & EEG3R, P uT.



ifl>u

p = -1; break
breakifi m)Z¢ 1k 1 4MEHloop. N M HI1E A) v FE 1 H E] Mm:
m=(+u)/2

“VIc TSIV RRE: 625513, 7255 T3, Bl ¥RME
FEUR
1=0;u=n-1
loop
{ invariant; mustbe(l,u) }
ifl>u
p=-1; break
m=(+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
N T BEEAETR G =47, F 2R Mx[m], JFRHETE F
VERARFFA R XL RIARKS 1) — B AN :
case
x[m] < t: action a
x[m] ==t: action b
x[m] > t: action c
XF b, B TEM Em, FrlRpicymIF&1EyE3A. BT 55 4b
PARRG DL X ARE, 1% AR A 8 2 — G OLIF A X e Ja — F s L Y
PH AT URIE X FRYEAS 3] G ARAE T — 5 AT A0 W 26 A QA 1
PR — 2 A
nFx[m]<t, BAx[0]<x[1]<...<x[m]<t. Kk, OAAFEFLEFX[0..m]
TR E . R ixdhie 5 S rss b e exlul 2SS &, xRt

-0 =9 »



EEXm+1.ulZ N, i Amustbe(m+1,u). R)5, BITELE AM+1A] LA
B ALA AR imustbe(lu) o KX LEIFIL BN AT TR I ACREHE S, Ak
13 7 AR R
1=0;u=n-1
loop
{ mustbe(l,u) }
ifl>u
p = -1; break
m=(+u)/2
case
x[m] <t:1=m+1
x[m] == t: P = m; break
x[m] > t: u = m-1
KRN RAATRRA— DAL S . BFPRiE
HIFEARTER CRfhf € AR ATFAER S 17 ARSI B R FRF A AR 0
JRAL) AEFATR IR SR LA SOy AR I S 31 AR KRR . iz id et
BATS T IEFAYER L T — 25 0. HERHABRWE LT —E
Fe LR o EAREEAE T RIBLZ BT, 46 Lo B [a) A 2 AR ) Th g 2
5 PR B — 2.

4.3 P FE

YR B 1) G A2 o] R R i, 3R 2l B 49 2 a0 () BT IR T4
MRS, SRS IE T ARG 0 5 OO R IEEREO. AR
RO . R E A 14T WG AR IR AN 2 [ B SRR

AT IRA PR AE T T WK B SR () 40715 2 1 B et — o R AR At
ITRIBSE T, SR AR MK 4 2 IEN b, F— R F K&



IS AR, I AL T ) gn S ARSI BT O B & o

IRESIIIF A2 B B AT OB, R 583 v ahor
FARESAT) 5 ZIEETE 2 B N EREAT R AR ASL AR AT
THa6R, A AT dn T P Rl AR O iR A

i

M=

=
S 2 R AN 2

NSk ZE, T EENES4. 4.

AT T E 3T I LT . mustbell) 2 SCAT R : 40 R erE 24l
i, e —EEx[0.n-1]1% . HEEATE, 14T S mustbe(0,n-1) 4
Ho T2, 45247 MIREE A 1=0Fu=n-17] DAfF 2|55 31T T 5
mustbe(l,u).

NV MERIER 7 BT EE27ATEA . ST AR TR 1T
W A3y, R SRR VAR .

a1t . TEIHIRIMAT IR AR LN E

TRFF o AN RAEHEUGEATT 46 R fige LA S AR PAARIIAT B IR, AR
WHNE, WA, TEAEHFATEERHEA RN E .

Zb. fEMRERE 2 b, JFH AT RHERE R (EEARGIF, WH
HIZE R EpF B IEMARIED « i X — m 5 2 2 A AR i AL )

XTI, BRATFER BTN S 5T IR i HAD
PSRN, XS EBSAT B 27ATIAT /0. PHIREBIITMIEH214T (breakifs
a) I, FEILZOETER . WRFFEE T L, BEEH274T, ] SRR
FRPET, BRI S 85T A A

1.{ mustbe(0O,n-1) }



2.1=0;u=n-1
3.{ mustbe(l,u) }

4.loop

5. { mustbe(L,u) }

6. if1>u

7. { 1>u && mustbe(l,u) }

8. { tis not in the array }

9. p = -1; break

10. { mustbe(l,u) && I <=u }

11. m=(1+u)/2

12. { mustbe(l,u) && 1l <=m<=u}

13. case

14. x[m] < t:

15. { mustbe(l,u) && cantbe(0,m) }
16. { mustbe(m+Lu) }
17. l1=m+1

18. { mustbe(l,u) }
19. x[m] ==1t:

20. { x[m] ==t}

21. p = m; break

22. x[m] > t:

23. { mustbe(l,u) && cantbe(m,n-1) }
24, { mustbe(l,m-1) }
25. u=m-1

26. { mustbe(l,u) }

27 { mustbe(l,u) }

FOAT I R B 7AT I S . W ReE A A, B A e



WEEAM EFuZ [\, Hl > u. XEHSLEEKE ST N = Mo t
ANEHAT . TRAEFMTWEpN-1a, HUA LLERHZ R

WEREEGAT IR, Bt NBIZE101T . ALK NE (FRA
AR MR B, HE B TR, 7. SH1TEmik N
IR FE, W RGN REIE . BT PIES AT HAME
2 LA 2 N 1, TS RIS 121T 0T S

MEE134T B 2747 WicaselB F) 5 B 2] T TG 3R 0T BE . B 5 0 it
M= SR T 1T E A . HE0ATINT S, AT pix
EAMIFL LG E BRI . X2 5 AR R Rt (—3EH
), TS ER LR R B, T2 AL T IR IR
IR .

N W case T AN RIFR 73> . BT AE G S ARSI, 3K
e IR R — A3 L, AN ERE I 552217 ~ 5526
1To BIBEMTIIN T . F—NTREALR, TEHRHEAN TN
. BTt < x[ml<x[m+1]<...<x[n-1], H_ADTRIIFAE, TREATH
PAATECAE R T Tm- 1A B, R R e R RN
cantbe(m,n-1). ZHELEIFERAT, WRe—2EIMuz 1], 10EAE T
Fm, Bavh—ELFm-12 10 BIEREEXF) , TREFH2417.
F2MT N H I AT 552547 15 226/ T N E—— X R AR E Lo casel
AIHIZAN S S E R SL T 552747 IARAR K

FAMT R8T R M E R, Bk, AT5ER T X
caseiE AT =AWt — AN IERHZOE TEIR,  HAd A 4R
R TAE.

ZARRG TR, WIRIEI e 1k, ARA ST LIS B IE# 1p
Ho (B2, BEHUIETRASIEIER; FHL b, KIERRES T
T2 5 AR T I AR A B S DL ) R

FATHENLUE B M7 — A G FIL widb AT T B . WIUETE N



RK—BRKD (D, BATEHATHRZTGE P TR DT — P&
1EPEIA . P, ZEUERRZ I, AT AR B IR B RERGEAUG 16 B
AT . B 12 ATHIFAT, m BT HEITEEN . caselih)hAZ L
TEAHIA 7050 CR14TAIEE2247) ARHERR Vel AL EmAbIME, B
K RN AR B, FRp bt

A 7T REFR T, BREENE BT REXIREEEFELT. T
— B LN R HCRSEIIZeR L, AR E BEAT I BLR O/ AR e A
GNINEREE

4.4 /\i

ARBEWZI R T RPN E 20 MEREZE, FEAE
5L FRF T R T BB I0AUE AR w DS R — et L Bt AT
FEJT B IERAIE M o ZR I P R E S G e T HAN E I LB AR
BX 4B RIEHAE, XA T2 R R, ST
R,

Wrs. MiAN BEFZENHE AR SRR TP RORES”,
Wr S AL 7 01 AT DA ) IR IR B 00 5R o IR SR 35 70 e AE i A B R
AEAE T — IRk,

T 4 ) 2 ) o 3 o) AR ) e ] B S5 40 B0 R FH “HAT IX 4515
AR IEIAT N — 2B R IR . AT DB AR v ) (RS I 5 353 )
I3 MR P AT B — D R B IX AR IR 4544

IR AR . RS ATEA RIE A Hiffcaseif f); fERETIE
T RET, 2030 I — MR RERAT . RATE L S0 RN o
UL TS BRI . — 8 eI B FEAN 70 ST 5L s VFIRA T4 FH
FORAEHT . B, WEHRAT TIEAE § >, FBATRATE AT LA =1 >jf B
XA FSRE R T MERIIE S .



IARTE I LR o BRI IE A B LR P Al 0 250N FL A 2.3 o -

N
-
)

.-f’\ I
&
5

FATE e I S L IE A AR T, SRS IR A RIS ARER R
FFZARNE . HECAAE R RX 2 R |3 BB GE AR
Z T2 JG AR RN E . 5 =5 U B TC IR i IR TE e B 2% 1R AT
FrAg B 45 KA 2 B R . LR e XS B IR A HEESREE1LE1T,
A2 S5 2 IR o DR RAT T30 20 20U oAt 7 Ve R A — B RE 2%
1B (R AEPLIE P A B2 R DD

PR BIRUE— DR, EE TR A S R H A, A
&2 (precon-dition) s&7E I FZREZ BB AZSLHPIRES, EE
ZAF (postcondition) Y IERAE B B EAE 2 1 EPAT IS ORUE. @it mT LUAS
BICTES MR E T

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

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

XL A5 H A SERRR A I 2 — L) G SR AE AT B SR
AT DL N R, IR R B AT R S e B2k — BAER s 3
R EA M, A2 U BB Aol m] DU B 3248 P A B 2R AR AT e B 2R 2



[k R R BB RS Z VBRI R A B TR« 324
éﬁﬂEEDE”O

4.5 H ‘ '/\\A_i/ N

M—ANEST SR BRI ARAE B AR IE AR %, kR TE A
WA NG BT T IHTF AL . XRIRE MR EH
TRONFE T R o T BIRA S M. SR, 25 R EXFE
P IR B R ——an A O B — S s, AT R 'S A —
FIET . BPRUEN— N EEL R AT Rt —FiES, Ak
TR AT R P LA

KA JEEER CRERIR 95 . 11145 Kol FHIAF
FARBATRIREF TR . 12905 BT ACD B I ER A A 3R 1S 5ok
fieke, XX MRIEREMEA AL XA o 727 S04 A B B iR A
Wi 5 TS s T 1 S PR H R 75 TR 35 U — 1T 2R,
HBEFE S22,

RS S TP AR S 58 i LG, R AT WAL A )
T . AR FE R, 3 S 8 A R AR L S48 B T RE T B4 1R
FIEAE, TN ARG S 2 A R T ZEAS 51N B R 1B 50 dn ey
BIERTF PR, RS, 72 R RS R 5 RS R 15 1) W
T BRRREARS I ER A, A EE SR LB R LR P TAE,
BAYGEMT I . T — 8N E TP IR B AT 8 0 R
HATEHE LR EE A, IS ERFE IRETEcEE: HYRE
— BUR AR Wast 1 522 Sk A HoAth N sk (AR RS, A AR PR
WS X T HEAERE 7 =R A T .

XY 5 IEFAFE T R /D —E 0 HR . 905 o 2 ARS8 2
SRR EFFETH 8. H— 7, JIAN ARG AR L IET &



G RIR T —BAER E QRN BRI A A EE
RO i, <PRIRE (RO EE 9 25— O ol LLIERRE AT, AR LS <2 5 (&R o0 A
MBI IS EXERFR IS, AT A8 N ORAF A RE I Tl
AT ISR R B IE ISR o 7R S 2% 2 RO o iy, AT DGR 81 20 H L) 2w
R PR T, SRIAREIHREK T RS E2H, HHIHAM
(EESZERECLEE SRS e LD iR S A FORE I s @ NIV IS e AR

4.6 =] i

LIRE AT Z - AW gt 3, (E 2 3 IR Lepr ikt ks
e MG e . ARSUAIE AR P A IS AT I R R (BN BREON0. 2
(B AR SRR 75 B R YE B B M AR W87 an R S
FHIFEAEAIR, IREETSE 2 R GE e ?
2R FIE R A R RS R S 1 A el il
JERIRRA: 4 RS xR — IR LA B IR Rl 2hp CURAFTE 2 /M)
i, R FEE SRR B —) o BRI B TR AT
R GZAES5 AT LLfElog, nik A Z 5B R0 -
3.9% 5 IR — BT R AR . ARG AR B b AR L
A R AIE 2 WRESEL AR 1 AR ?
4. 25 VR B) 73 A 2R B N N RE UL B Tt I AR B SR v H SR PP SR AT R EE
BB, A% FH AR P B0 R B AR K IR B FL 38 47 I TR S 2 5 0
5.40F B3 T T AR PP AE S A O IE B BN e 25 1
while x =1 do
if even(x)
X =Xx/2
else

X = 3*x +1



6.[C.Scholten]David Gries [23] f£H:Science of Programming =5 | [f
0 0] R Ry “min R e r) 7 25 — A R AT T a O T
R HERE DL S — RHE<@sh BT+, ERE TSR, BRI
2 R TS A RS N I

MHE T FEN LI B R 7, R EEAHE], e e 1R 3 0 Bk
A= MEHNRBEOTE T RBOAR, 58 E AN ST, m
N SR oA E

E iz Rl &EHEARETE FEtSRETAOE T
MBOE TR EETRECR?

A A TRt = R h e SU VA T N RYTHTES A U e i B S| T Y )
A& b SEE(a; by VMR E L T nsk HEky, =a; x+b; o Hxfi T
[0, 11 I, X T IX[RI[0,n-21N I T A1, XEEZBdLy, <y, 1HFF:

/
‘_‘_‘__——____‘_'_‘—'—l—
——

MR TE S, X B AR BT ) EAAE X 255 — N2
O<x<1fsi(x, y), ABFEEREBEZXA AR RLEBL iz g
il R i ) g 7

8. " R MELIUFRER: £5H n MR TEL, —
TR RTGE R Alogy niIKELEL, MNP R T E AR LI/ 200 LB, T8 H 1
OUNRCZ eI, EAEGEEL N, SoERBIPITHEER. B
SRBRATITCVER 8D R Sk R AR B2 ) LB R B,k mT R 2 5 A Y
fEZ AT LR ? IIEE N, FUERFHEER -MEEL 00075




AR,
9.5 LN FARFPIRUESR >, YERA U B DL B R v BRSNS
HAE, FFUEARY AT LS AT S5 o 35— R B S L A) = vk a=b+c.
i=0
whilei<n
a[i] = b[i] + c[i]
i=it+l
AR AN T T B PR ASACRE B B s K BBl A B 13z SH A while i
WRETT 1 “for i =[0,n)"PEH) o B IAIARES F Bot AU x i R AE
max = x[0]
i=1
while i <n do
if x[i] > max
max = x[i]
i=it+l
TN THT BT 2R R T R B e B2 X0, n-1 ] B — IR I AL B
i=0
while i <n && x[i] =t
i=it+l
ifi>=n
p=-1
else
p=i
AR AR LA IE BT i I (] S B ndk O o i AR R
Db RIS IR Ty By HOBACRCA LU R 2%, BRI
function exp(x,n)

pren>=(



post result = xAn
ifn=0
return 1
else if even(n)
return square(exp(x,n/2))
else
return x*exp(x,n-1)
1048 PR R BT gl NER, USRS UEES R AR I I 28 5] 1Y
iRl (BLAWHT) sk ?
11.f88 FH CERC+H+9m 5 3 1 1) 70 9 R R BT UE W IR, 2R eR
HH A R
int binarysearch(DataType x[],int n)
BT FH 12 ok B, AN FH AR RT3 )3 B 2

4.7 RN R

David GriesfJT3 ffJScience of Programming & & 556 iF 4im B A £ 1)
—ARNITPHEE, Z PR FEAH Springer-Verlag HhRAT 1987 i
W XA EH, B RIE A &#T 7RI, BE
WL TR WAE S AR, AR A 7R IR R R I A
X2 B GURU,  EE AR S RO AR P e HOR,  ME— R N A
B — AR KA GriesEAE 15,



/«/«Sia Jp1F

\ 5

[y

FIHATNIE, RELM 7 —Uhzir g B RS2 T B
Ry A, S I A R PR SR AN B R S5 T4 1 HAER) R, R
{11555 NCE TR S I 1/, 3 0 v AV PO S Ol S0/ o 1 E = RS et 7 T
REHRG IR KRG T ? B, JTHEES, RARAERKHE
I

REFP LR AR X, T R e AR 2 S B, I
R HIA RS, R R UINE ERtis . AR EE. H
e T LE VTR, SR S8 RHE: AT EAE
SRLERNINb: Y= ) PR WANAN T (@

R AR T UM FH IR 22 (scaffolding) K7 (b7 Ml 4. A%
A BRI AR A — & o A Oy AR IR ) R R R R SE B ] SERY
CeR%l. (M CH+EJavaSBLAHS 5 2 ARF AL, &k RIFREH
THALZHIFEE T . D) WE NS, FATTPRE T 2R RAR
fith, SRJE BRI IRAAS, FFEE SEIek [ RS T A XX A
NEREOR T, XK EB 7. AR, X RE RS 1S 21— Bon] LUE A
HIFE Y o

5.1 MEALCAS B CFE

(B v ZH x A H Fr T e £ 95 28 2 35 yDataType, DataTypefi JH] Cif
S Wtypedefifi i) i XU T -

typedef int DataType;

& XHIRBI AT DL | V7 il B AR AT A 28T . S a1



PRS2 Jr) AR B S

int n;

DataType x[MAXN];

XX T 2 HCRE PR U R IR Z K mAE X, (B S 11
CH+3R 7 5 7% A8 4 R AR i n] IS 3B I 28 O
FATTH) HFRI2 b FRICER -

int binarysearch(DataType t)

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

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

4.2 R ER o D ARRS T A #S T DL E B AT e sCIE e (B 4L
HAE SRR o AR BUEA SRR Ep, XMPCIE S
Fr R B2 A8 . 48 F CIE 5 HY TG BRAE A 1E &) for () B D5 ACHS 1) loop /5
F4n A

for (;;) {

if (1>u)
return -1;

...rest of loop...

}
L A] DUl I 0 M 25, TR AR A Biwhile G TE )«
while (1 <=u) {

...rest of loop...

}

return -1;

TRAHHEKREFUT:



int binarysearch(DataType t)
/* return (any) position if t in sorted x[0..n-1] or
-1 if t is not present */

{ int l,u,m;

1=0;

u=n-1;

while (1 <=u) {
m=(1+u)/2
if (x[m] <t)
l=m+1;

else if (x[m] ==1t)
return m;

else /* x[m] > t */
u=m-1;

}

return -1;

5.2 M4k T A

& FHZ R 56— 20 IR AT — e Fahillal. /psEfl (Foo, —
T ZJCHA) B R ARSI AR P P B B R o B R R R A T
IR/ Z0R, TRMA T > WEWSEFFRIFH %R 5718
FIHICIE 5 2850 AT L B LAE
while ( scanf("%d %d",&n,&t) != EOF) {
for i=0;i<n;i++)

x[i] = 10%i;



printf(" %d\n",binarysearch(t));
}
FAS WA —MMA Z T ZATIERIHICIE SR binarysearch ki %
AL RS A mainek . T RATRTE, HHINESN R 280, A8
BANFAAT2 07, B A — oo, Hrx[0]=0, x[1]=10,
Wi (FE =Dk iir) a RO RS RE: TR0 M TAL
BH“0”:
20
0
210
1
2-5
-1
25
-1
215
-1
NI B R HAMARIR . N X AT BoR R <107 7R AL
BB S, JEH6iTHE 7 3EK AR R . 26, &
IEWRIAL IR | BA AR TG H B A A Al RERE R . SR Rk
I T AN FEE S ARSI 5, BN A B IR PR B (5
1 I BB R X eI 2 /1 B T2l h — IR 132840
] H 30 56 B I T AE
AN A HI AR R X A — WX o T T JUE B bR e R 25
M A
int badsearch(DataType t)



{ int 1,u,m;

1=0

u=n-1;

while (1 <=u) {
m=(+u)/2

/* printf(" %d %d %d\n",1,m,u) */
if (x[m] <t)
l=m;
else if (x[m] > t)
u=nm;
else
return m;
}
return -1;
}
(FA MR PRFIC 2 Bl SR RV RE s I printfif &) . ) ARAEFRHIIX
B A Y 1) R 2
FERPEE 1 RTINS AE TOoC B AL B 24K 8] | 6320, 1E
fr B33 F | JuE30:
520
2
530
3
540

AP B RA00S, RPN TR . i A?
NBETFZA R, 3RAE BRI T —DprintfiE A1 AE



Beo GZIBR)AIAMRE, PDIERIIERMTH. ) Zprintfifa) s 1
TR mAuE T8
520
024
2
530
024
234

540
024
234
334
334
334

RS — PRI Rt R 2] 1776320, 25 IR RS
TRERMIIS R B 1300 5 = UHR R LRI IR AR AF R, (HAE R =
DRI EREN T AEE o =BT UL WIIE PR B 2% 1IN e 2 K 0%
IR T o

BT B — MRIR RN KA o /NIRRT, A I A KR
Fe A P an S b BR IR 2 R AR L B (B, DX A A I
ZRAYSEVEIS , printiF A SEPLENGE H L IR AR R, R L

5.3 b = [

AT R RN, WrEwysE F 8 EER AT ]



DL R SR AR T &, ] DLA SR AIWTRE P (R IR A 1 . BAE, 3K
BB 5 F ARG, DU AR AR 7 1347 I 1047 8 5 FRATT A B A A — 2

FAME HassertZR An FA TG N @ KR IAXNE . iEA]assert(n>0)
FEnNOEE KA B A, EE n NAER WS LR (BFE
SRR o fEiRkE M RETFRB L B2 mr, FATTEIEH
RS

else if (x[m] ==1) {
assert(x[m] == t);
return m;

} else

EAFIWSMANER 7if  ER) R FATEV A B AT N
5f, LA S R EMEAE M AV A -

assert(0 <= m && m < n && x[m] == t);

MEI R AE AR B bMETZIER, FRATMERCEZX T,
TR LLHTE TR AR A . T Tl el 5 5 Jed 133 7 —
XAHRBH R, HPh—ANTFEE, I— KT BHisE:

assert(x[u] <t && x[u+1] > t);

return -1;

PN WERAEHRF Ja RER  AAIBAERE, A FATTHE AT LA
DAEAE TR BMEXT IEWRHIRE 7, i 5 ARt R M, et
22

AnAEN, BEudliatton-1, TR, TR E28AH IR
MNTEER . BRI S AR, 2208 i o H 551k

assert((u <0 || x[u] <t) && (u+1 >=n || x[u+1] > 1));

2 W WS AT DLE AN 76 38 B8 R RIS 7 ) — Lo R



A L@ Uk SR R GE AR SRV AR N RUE R — e 2k
BATAT L IS 0 — s T SRR — 26 W S, AE AR P AT I I
it TATHE size ¥IUGA n+1, SRS A forih 7] a4l A 0 T~ AAS .

oldsize = size;

size=u-1+1;

assert(size < oldsize);

WA FANIZFER . B CSRRE ) HE 7 — DR
Fro ARV R IR AN B R B BR T . — HE T TR
£

int sorted()

{ int i;

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

}

AT LA S assert(sorted()) 1o {HAAWZNER, BTl T4
BOK, ANz RAE A A R Brge T — ke Rz il e & 78 32
EA h e P R AYIE T TR IEEE T log n.

FER TRz R B, WS SARE R B AT LI
fl RGN, W S FIAERAR A R B . FELI H A A B #s X
5, TR DIESR N BACER S, A SEGSITN EINTE.
4k, Tony Hoare &yF &2, (ENARAERH WIS, MAEr= i & A IR Wr
SRR R, BB R R LRGN FEREAR, 1 MERRERUAEAR
iR KT

Steve Maguiref{JWriting Solid Code— 45 (f¥# H! i 4t 19934F Hi i)
FREWIR [ AE TN I8 S RIN T o M PRdRR 1 ERICR ) P i



AN R A W 5 LA 23

5.4 H 21
BN BT 2% 2 0 TAERI R ILIER T, Jf B34
weg Rk 7 FamAHEE . PR @A 2L, LA
PR AT B3I ek B EAE A IS AT, ns/DHIATREE (0D
AN B f K IR B -
forn = [0 maxn |

/* test value n */
printih )k B MR BEE o F LR AW XU AR
B 7 REEL MRS R RE S SRR R PER] R, JF
A LR I 50— AN 1 B I i RE RS e C il 1 iRl ik
MG 26— A A 58 1 T A o s B RO (FERH T &
=PRI ER, URRERASEMBZAMAE) .
/* test distinct elements (plus one at the end) */
fori=1[0,n]
x[i] = 10*i
fori=1[0,n)
assert(s(10*i) == i)
assert(s(10*i - 5) == -1)
assert(s(10*n - 5) == -1)
assert(s(10*n) == -1
N T TR R Dhae, BATTE SCESE ) pR Ean T
#define s binarysearch

RE 7 rF (1 W = O O R ARAS e Zh )R 2 AR — A Al REI AL AL, LA



Lot R A H B R IA T Z AN
DG T — BB TR A 70 3R ARAH 5 1O 20 -

/* test equal elements */

fori=[0,n)
x[i] = 10
ifn==0

assert (s(10) == -1)
else
assert(0 <=s(10) && s(10) <n)
assert(s(5) == -1)
assert(s(15) == -1)
R P R T R e 3R DL /NIRE KL TT A
X w5 R WA . XS nfE0~ 10070 A BUE HEAT
MR e 7B R AR RS (0, 1, 2) . 289 JUANRIRBA LT
25 2MWICHZEZINEUE. Tahr XSl EagE Ol geR
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clicks/(le9 * CLOCKS_PER_SEC * n *numtests)
AR THEAER AN [F] 70 248 B B P BT — RO ) R
B A S PAIE AT ) (T BRI B, A A B 0 — A
TEEHTrumtests AL H . switchiF I FET IRIFE (TR
RS AT LU R RO R TR o printifi 64555 =M\ AT
AU MR RUAG GBS R AR AR — N2 58
FERE B R Oy VAP RS I AR R B P 038 AT I ), 490 B A
printiF A AL B R K 1e9%5 )
N2 R E400 MHz Pentium TTHFEAL_ESZBRIZ 1T RN (5
DMAE—1E, SNBSS KRR RS
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
B—ATTE—AN 000 G A EXTEEL (BIH BTN IERAT—HE
AT 082D 47 710 000K, HAETE 173 445 B fr



(EZRFATHEVRR) o WU RIS R 75 2 344. 59970 1)
1] Bl G B = AN Oy K 1045, i ik ik o B0 /b il —
R+ — FERIESAT I A F R K2 2£50+30log, ngith .

TN RERWE 7 — A ZATHIRET RAE G F 22005 . frHR
HETEATEN K. WEFTR, PSR Clog nif. 217
WAL Tz 22— BRI TE I AR . FERF PR ) /T, 15 A2
KAE XL,

700 — 6
600 8 :
EH AR R o
- o A ) 500“ E 8
i 5 [ ) ] (A 8
400 — 8
NFD S BT ) g °
’ . (8]
300 — 6 ©
200 —
[ | I i |
100 1 000 10 000 100 000 1 000 000
el )
5.6 = JR

HAEHCE 5 LK MR R L. Afha? Jrdit
R Oy AR e s SOT TR =, ARR R AT SR IRAE 1 HIEsPE. 3iE
TR BN CTE SR, AR A JFME LA . AU A4
HCE TS, DB RIRAIER o A AN SRR 45 R A2 — 8. THENL DT
SRR TR, JFRNAH G R EEAT 7. &Ja, S sE
06 2% B 3 47 N ) 55 BRI A — FE R

A T ZELRIE, FRBZ AT PLBCO S R P E R R G AT R



FPEARIM R 7. WRAEZCY k@R, REIEFE R, H
e WR BRIV 2 HA KA R, A RBRER. AHEAEAE S
XPRBEATHRRR 2 AR R TR T, WERRFE{E -1 5?2 41
REFOHERPZ R, IMEFSERREI DN B HER
B — L R m — B M AR? 38 W AN A VF 2 FoAth 7]
R o

AP ARG ] MBS 2 fRe] DB, (Gl (BB A BT A0
ARG, WIAEA — A E NS, IREAEL? ) B, ERNZ
MAFSE WG B T #XNM AR, Hetii— . B E
AR H ATV IEFAN T RS R T A R, PLACRHE SR 9T TR A LA 70
BRI, HFRBOE T

int main(void)
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#include <math.h>

int main(void)

{ int i,n = 1000000;

float fa;

for (i=0;i<n;i++)
fa = sqrt(10.0);

return O;

}
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SRR EEEO, FEFF A B B ISR, I Z RSB K T e
S RIER RS . SRS R s
maxsofar = 0
fori=[0,n)
for j = [i,n)
sum =0
for k = [i,j]
sum += x[K]
/* sum is sum of x[i..j] */
maxsofar = max(maxsofar,sum)

KB B H S T . ANERE, BFPRETEEE
Rig. BIanfEFRAIALE b, a1 n=10 000, 1ZFEFHIE1T R [AZ)022 4
By W1fRn’v100 000, WIEIZATISKRAINTEL. A TKEAES. ST VEA S H
RIS 1]

XL [ AR AR, FRATTIAEXS TSR RCR Az, BR6.1T9H KO
RINERIE I PR A — . wINE RPN ATk, T
[ EIAAESMEA I BHRIAT T 22 PATIR RIS 2 B A e ] k0
G AR ATO? )R HhBIE PR TR ) A BAT B IR B A
softidn, AR RB AT 2 OMm). REEER NAEIA T A ER & 1)
PATRBOESE, W] AR R R IS AT I 18] AL 7 b e . Rt
AT EIERR NS TT

AT U 7RO T T VE R AR Z BBk e e R B A SR S
e WA SEBR EASIRARIEX TAE SR E AN, P REiTr g2
A, BATRAESH I E S ZOM® ). AT LA KOS T 7 E 1
TN SR IRAN: KO ATIEH RS Zp sl Can B+ 1M
H I3 IE A7 I 18] TR AL OB C 2 288 1, ) BARL 9K A Ik



REFP 72 15 2 F AR 3K

ORI U AL BTz 47 I TRV RE 7 R M — R, AR
AENIXLENEE, THEREPEFI8.57T. MBS AT LLE H, KOZHrx
Tz ARE A . RS/, 1546 Lo B B 2l E T 3
RS

8.2 M

RZHOEF? IR 1 HAERBBIREL: A —DBLER AR
fEHIZATRRIRG 2 . 7Lbr EAMAERIE, SRR ikl
AR AT — 7R W 5 WL, B A D7 VR I8 AN 4 B
X PIANSFIRAE A J7 A O6f T AR SR U, 77 U AT0(n? )
A, RIS AR B E H A AR BRI P N e RO X[ J1HISR
AT B F- 5 8] A o B IX A 05 SV AE [ 5 I [] P T B SR IR 4D
i TR 5%

P ERERR, xR A SR TR RSN

(x[1. -1 A BYIEI . X —K RRIAT13 2152,

maxsofar = 0

fori=[0,n)

sum =0

for j = [i,n)
sum += X[j]
/* sum is sum of x[i..j] */
maxsofar = max(maxsofar,sum)

F—MER AR A T EZIATR, 5 AN R AR R
1TAME I 2 2P ATIR, B LU HJIE AT I (] /2 O0(n? ).

A5 R VT R AE AMEPA AT Z AT O R B s A5 A



5 REWEA R TFEE A, cumarr HHIEE | MR AES x[0.i]F&A
Hory & A, pr bk x[i..j17 &N B0r S A a] LS T . cumarr[j -
cumarr[i-11#3 3. I EAT A LLE B FIR2b 84S, W1 N s
cumarr[-1] =0
fori=[0,n)
cumarr([i] = cumarr[i-1] + x[i]
maxsofar = 0
fori=[0,n)
for j = [i,n)
sum = cumarr[j] - cumarr[i-1]
/* sum is sum of x[i..j] */
maxsofar = max(maxsofar,sum)
(2SR 7 U7 A cumarr[-1]0) ] R, D IX BARKS BIE AT I 18]y
O(n?), HathidiEsHEE257w e,
15k, BAESDIMEIEREIE T A Rem 7 imE, JFE T
BT IR AR SN BOAEE Om? )Tk, PFrblixeesiik
E/DBESF IS E] . VRAEARIPERE G AT I BT m e 1Al B, AT 3R TS
IS AT IR ) B Y Bk

8.3 /E\ /A. *ﬁ 2

FATHISE — K7 (subquadratic) FiERE 4%, WHRIRAAERE AN
HEBI AT @i, oJLEESRS T —9, BEHFASH 208k,
GEERET I 6 I

RGO )/, 0T 3 U M AR R A BRI AR A/ 2 (1 F 1]
A, AR ERFEANTINE Rt AT & IF AT B R B B R

FEA W46 n) R E AL B R/ N A & . Bt DU E R A



- I0) B B H AR T 1 B AN RN SE I T IR &, Rl RRA
aflib.

S IAMk tHa bR T ER MK T IR, AR ym,  Alm,

m

my

i

BHERNRE 5% U H ECaRB W@ g 7, BOSEAT e
WA A B SRR T RS EAD, BHm, F. XAZEEIE
M. F b, mR7REEARNEaf, ZARNEDY, ZAFSHa
b2 [A]R1IA Tt o FRATTRE 58I F 1 B K 1R AR ym o

m

{.

FATH 730 2R A o Bm, Mlmy IR ARSI ik 5
m. , SRR BB AR

7 UL ERIR s A2 mT UTFaa 9 SRR AN 1, 36 R B R
) AL e e AR B /N e B LS AT o Sm, o AP BRI . R — oo
2 AR A RO IR R AR Z R I CEZBON L WK
TIRERAINO o FIoa A& RATRERAE X N0. T it Hm,
, BATBEENE LI, m.  FahHIEEah B &AL F BT
B, IMm, fEbTHIE T ZbH S AL AR KT HE. KX E R
gy YRGS A N K RPCI AT



float maxsum3(l,u)
if (1> u) /* zero elements */
return 0
if (1 ==u) /* one element */
return max(0,x[1])
m=(+u)/2
/* find max crossing to left */
Imax = sum =0
fori=m;i>=1i--)
sum += x[i]
Imax = max(lmax,sum)
/* find max crossing to right */
rmax = sum =0
for i = (m,u]
sum += x[i]
rmax = max(rmax,sum)
return max(lmax-+rmax,maxsum3(l,m),maxsum3(m+1,u))

AR AT FH TR

answer = maxsum3(0,n-1)

RS 2, Kol (H2 EFEO(n log n) ] Y f# e 1
FATH R A 2 R0y 2] DA s T B — R R AR IE R,
SRR RS TR AATOMm) IR EEAE, 1T 0(ogn)Zi4: ).
B IE AT OB B HEOC R e . A5 F T(n) 2R 7 AR AR Jyn i) 17) &y
TSR], ABAT(1)=0(1)H.

T(n)= 2T(n/2)+0O(n)

21558 HAZ s HE R RIAENT(0) = O (n log n).



8.4 45 5]

TATIAE R A E B 1 il SR Bk N i i (o
x[0D a4, —E3&Awm Oogkxn-1D ik, FFd T Ha R r e
MR FIE. SRS E R N0 BRI C I 1 X[0..0-1]
e, IS T FL T R O RS [T 1 g 2 FRAT TS FH SR AL T 008
HEWER: ANANICER T, RMATFHRAEAER-1DN IR (B
I HAFEAE maxsofar H) , BEAHGRAEN 1| GRATEEA-EE

maxendinghere}')

maxsofar maxendinghere

l

fEHRREYE 3 FE BARES ST 467155 maxendinghere K475 21 X
—APIT R . AR DA S SR 28 U VAR R A5 1)1 U B
AT IR TR RAL BN K 7 R, TS A 4R A B i-11
RANF M EIATIUE . XA T R4,

maxsofar = 0

maxendinghere = 0

fori=1[0,n)

/* invariant: maxendinghere and maxsofar

are accurate for x[0..i-1] */
maxendinghere = max(maxendinghere + x[i],0)
maxsofar = max(maxsofar,maxendinghere)

PARX AT R E T8 maxendinghere. EfEH 1 EE—
MRETER) 2 BT, maxendinghere /& 45 A7 B Ni-1 1 5 K 7] 5 A5
WA IE AR HABBON G R E Y 1 W KT IE M. =ik x[il1Z )5
2E BARSRONIEAE, WHZE 15 &) ffimaxendinghere Kx[i]; #1 _Ex[i]Z



JagE RoATE, ZIRETEA) ¥ maxendinghere T 5 N0 (RNEE AT
BNIPERKFRERANERE) « 2R ESR, B-H0%HE,
IBATERWRR: HIZATH A A0M), KIHIRATRR 2 AL

B HETONIE, FRAT— B A RO Ak i B 1, IAE
AR IS AT R T FAEE 4400 MHz [ Pentium IT THEHL L, H
CIE T SEUL T AT TH B4 EBEE, FERT AT, S8 AR 2 s 1T
(AT A, MR R R RS (FVR2bIIS AT I (8] — MRS
2/110% 2 N, KRR ARSERHN. )

" & 1 2 3 4
BATRTE (FD) 1.3n° 101 47n loga n 48n
10° 1.3 b 10 ZFh 0.4 = 0.05 =k
A ) B 1) 10* 22 5y 1 6 &b 0.5 b
AR 4] 1) 28 Py 10° 15 K 1.7 43 78 ZLFb 5 =
i P IR) 10° 41 4 2.8 /) 0.94 #F 48 ZFfb
10’ 41 T4 1.7 J& 11 0.48 T
T b 920 10 000 1.0X10° 2.1%10’
%;;‘;E'r‘j] ‘j{‘j = S 3 600 77 000 4.9% 107 13%10°
' rmyiglu i 14 000 6.0X10° 2.4x10° 7.6X10"
) N 41000 2.9%10° 5.0%101° 1.8% 10"
in LA 10, WLl 1 000 100 10+ 10
AR L 10, n FELL 2.15 3.16 10- 10
REANRWH T2 A8, Kb mEEN— g GEmMEERA]
DA R M ek DIz AT I [R], R IE ) JLAT 204 R oI i — m. B a AT

YL T T AR R 8 N 55 3847 1] R 3 00 2 TR) 5K 4R

FANERAE, BIAGLTEL P EA U RN RR AT
H RS, FERF IS i)W RBOFAEE., (2.4 AR Om)H
RRITE RN, AER KRR T 2R R, R E



No D AT RIIX— A, AT T IREEE, N RIEIE RN £
LA REHR . NG EI—NERIHE R4, IRE  Radio Shack TRS-80
Model III (198044 N HLN, 8 HZ-804bBE%S, FHiH2.03 MHz)
ST B4, A T EE IR G T =, WA TR AL
BASICAUHS, XFIBASICACHY b gm PERIAR SIS~ 2N & . N T 153
— MBI 2%, RAE T N533 MHzffAlpha 21164 FSzHl 7 3%
1. AR THAEMZESR: L5 FEIEPE TR A EREL5 L 80.58n  4)
b, MM RE 4TI (A 19.5n2 80, BiE P19 500 000nZhFb (o
FaEtt, B RLALMES0NTLER) o FREH TIXPANRIE XA S P ]
RS T Ji X6 L R 3E 47 B TR 6

Alpha 21164A TRS-80 BASIC

" CIEENFEZE | BE&HMHEH#
10 0.6 TFb 200 =ZFb
100 0.6 ZFb 2.0 £
1 000 0.6 ¥ 20 b
Lo 10 47 3.2 38
100 000 . g
L 000 7K 32 4rhip
000 19 £ 5.4 /B

3 300 JIfERH REE R AT FIRAEND Rt —2, {H2IX I
ABEPH L ME SR R ok e B PR ELAN T R AES 800, FEIX
MLEE, B RIRISAT I R AR IEAS 2270



10" — 4
10" — — /]

10" ] — /NI

JEATIEL () g0 LR BT CE TR
10° — — SR
= —
10° — — gD
I I B

10° 10" 10* 10° 10* 10° 10°
o) AR ()

8.6 17

XA )R 7 G R R s T R ROR . 1% A A A AT B R
7 [ Ulf Grenander [ 1 — M ZCUL G A @A, - fa) @) B 4 X2 >
A3 TR B 4 RO R R, S RSN T R A
A5 b SRR R e 5 3 B KA T & o BRI = 4 o) A SR AR e K 22
[FINF IRl FrCAGrenander & fajfb y—4E IR, DLRN T 4540 .

Grenander &K 771z 4T Rl EE L A7 Hlg, T _RH K H 17HIE
2. 19774 Wm0k i n) BAUA 25 Michael  ShamosHr, %55 Shamos
fe— MBI T EE3. i TIRE A, Shamos A F A HIX A 1]
A, AT —HOA X IR T RE R B EE T, BFONHEFE N R WINIER] |
JUAS AL ) /75 ZL IR LK oo log nifJRS[E]. JLRZ S, Shamos 7E-R P
B MR K o B Tizn B AR, SR E SIS ER
Jay Kadaneft — 78 2 WL A S T Hi%k4. HAEIRATAE A 2F B
FYE T« ARIER O FVEAR A0 2 /DA FO(m) TR [A] (L) 6D

IR YL 2] 7 SEiE MR, (B2 Grenander sk #) 1 — 4k n] {3



HIRIREAE SR (ERFE2RATR B A B HE, i1 @ &5 120
F. ) HT A CHMEERNTHEIEIE K, Grenander AFATEGTH
e R AR QUL O 1) R R 7V o G0 SRS 38 A e 15— 4 ] it 1) 4 1A sk (1]
YRR o WY, 84157 BiGrenanderdk — 38 > @131« 2 1] &)
BARdE = 7

ARERFH PR EERG 7L EE R BOHEOR

RAFIRES, BEREE TR . FR2ME R s e
o I H — Lo R R AF TP AT R A R, JRATTRE S 1 AR [R) %
Hit#H.

WG B A EE 2 H R 5t . FE2bH B cumarr &5 74 SR VX £ R) =
R AT PR T

SR, BiE 3 TR RIEEIRIER; A REIRRIT I
BHRAA T EEER R EER .

HiEE . SEAM N E A ] LOE S B <am T x[0..4-1]11)
R R (0. AR 27 R AR UL . S48 IS [F] B A7 O 12 A1 — Le 4
ENEAETED Qapt- BoEa

RINBA . ER2bMH 7 — N8Ik, RPN R ME x T
MEREA ;X2 T EA Y B RS A @, fihn, M55 b
I 2 3 H A B 10 7 AR &AL, m LU0 H AR 2 5 BB A
222 H A A 185 8 A0

A RAEWE T A CREEE A n] BB A L L
o, BRI A AT B s S SeHb RN T . N, AT 2B IE B A
FHUCEC ) T 5

XA ) R P N AR 0L )6, SERRM R SRR R =14
Spi

8.7 =] i



LEESFAEEAMT RIS LR R 2%, tIRAE 5 e . TEITH 4
B R P B AR B AE AR I IEHA T, 48 E IR AN AR 20 1 4% 04 /)N
Lo

2B LEARIINLAS AR B ip i DM RV E T, 3857 58,5715 AHZRALL Y
e

3.IATR YA L B M IR T KOJEH i R 1T RERGHf &
i G328 P max bR 2 IR B A U AR 20 BT IR S8 7 1138 AT B[] A5 o] )i
NN EERE 2 /DA 2

A.40 TN B A B TR H R X TE][-1,1] 35 5036 B R AL S
B, Wam KT HENEESZD?

5. 8T HE W, FRATT SR 5EY%2b 1 9 cumarr(-1].  4nfal i FHCIE 5 4b
P % n) L ?

6.31E WA AA] 3 55 85 KT 1) 2 1K) L A SRV 0 A RS I T n AN
(6 i) 0 (1) B33 v DA OE fff b 2088 SR e N5 15 BB 2 522,29 Saxe [ 5
%, DL BoyerflIMoorelf) - H 8 R E 1, )

7. 4R — RS BLIX B FE R, B AR A AT S S A AN R
BT P= A B AR AT = A B R IAT HUR . 9B B 40 2 B
DbAIBE 3 AR IR, FRARMUEE . (H L M FRAF LR I X LR B
i, WABENVREAS—F, HAEEEin. XEREHAR?

8B E RS (e HEIR) , HHAERREN T HA &M IsiTh
8]

9. BAI K S B A ) B K T R AT 8 R0, B2 ) & R A
BB ATE T € L, K FrRERAE SRR ITTRIME, B4, N
Z USSR P 2

10 R A VAR EE L2 S xR0 T =, AR EA &K
AR P PREEBETH H S S EVE R A4 2 AT LS FH o B3
WAFEAR? WREAN A B EL DB e — A e B i &, 4



R ERE?

1105 2% A % AN 2 it 2 18] () n-1BE AN BR AL RR, 5 — BE AN R #16 AH
KIE 2. Qi RAE o) 18] Py B AN 23, I HANE A — AN 3% A
HeH s BRI 2 B (A Py B AU B, R B — AN BB Om? )k
TR, Mah s BT RIRE S . R — NS, 1%
SERIN T EOMm)M 8], HIAT LLTE [ 52 F i 18] P4 58 BRAT T % B 1 9% A ot
H

128 X0, n- 1WA N 40)5, $UT N Hn NS5

fori=[Lu]
x[i] +=v
HA1, viivARKIEFEZE QRO A0<I<u<nfI#EL, vA
SEHD o

FERIX n KsEZ)E, x[0.0-1] 8 & MERIL0F A5 . i E)
NI IR 1) 792 75 B O(n? YHIIB AT I 1] o UREEZS H— AN B B SRV 2

BAER K THA MR, 45% nxn WSCBCA, BATFERHHE
TET BRI B K Ao 1% 0] 8 A2 4% B ] 2

14.25 E 88 m. nfseBuaExn], 5 S Ax[i]+. . +x[i+m]
BETOR 3L (0<i<n-m) o

15.9T()=0Hn A1 &, #HEANRTM)=2 T(n/2)+cnHIfF 247
A HGEIEA RS R . WRT()=c, SR NER?

8.8 K [%] 3L

RE&ZL) 2 WAL, R4 e grithiz BRI Rk K
ZHE AN e WA R EIE B 8RS 3R 3 X Le AR . Aho.
Hopcroft A1 Ullman F Data Structures and Algorithms [11] (Addison-
Wesley ! filiit 19835 i) 2 — AR IR AN . BHHH105E R



RKTBEIRBITER? ), SARBENSTICMHR.

Cormen. LeisersonflIRivestff/Introduction to Algorithms [12] — 3 H
MITH A T19904F il . XA BT 0T R B R XA 1T 17 2074
PwRik. 5 1. A s AR EHR . e DR R T TR A
o BIVER R T BB BRI, 5ACE 32 /R 5 R )
#)e V. VIVIER e 1 s e B a5t . BIEEA HAb R e 1 3=

pt

ER

&
[e]

X e 5 HoAh 74— RO AE — 5K % ~A“Dr.Dobb’s Essential Books
on Algori thms and Data Structures”fJCD-ROMH . 1%ZCD{E19994F Hi
Miller  Freemanf fR A 7] &KAT . XX A X F3E AU E G5 M) ISR ) 2
Fr SRR — i T IS . R BRI, S nl DA
Dr.Dobb’s ] i ifiwww.ddj.com b iT 58— &R 7, HO A
B — ARG A FIA



95 AAD T

AR P O FOERE AR s RPN e, Al
w5 AR TR, MECAES . T 53 b —LERE P SR D SRVERRE PP Y
MR MRS FIREFP A B R 4, BRI E T =2
Ao D5 HIREFP CORSRE P BRI N AR & 2 b e R 2 B Y
RZ B —, (EENEEREE,

BT % 5 DA THe T RACRIEZOTER: HEGE L. RS
. kv LR A i 7. AR e MRZ IR IR, AU
& e e e P RCR By, SRR T DR E, UstmH
BATHEZ . AR ISR AN TS, BAKA®, (HEA
e Al DU RE P AP RE R EOUL

9.1 LR )i =

— R JEANA, FAChris Van Wyk7E— R ISAAD L 7] 7,
SRR i — AN CIER 1. TN Z S, A —3 00047 B EIERE
FERE AT IS TR D 1 —2F

JE AR DL EUR IS AT I Al D2 KRG %0 1, 1R A B e 5
A H B AT PR AL 31070 BRI ] . Van Wk PITREUE) 25— D g2 i
PRE IITERE, DA E B R AR 2B I TR) O — 00— SRAUE
BN — SRR P AT T PERR AL o FE10MRF WL B Ris AT 45
REW, JUF70%H a7 I [H A LE T A7 B B8 £malloc L.

Van Wyk )28 — 28 jie it 7E N A A /7o ROt AR st — A
S BEEEGRAS I A R R V7 W malloc,  Fr BT MESOZ s, A7)



PrmallocYEARY . ZEFRN T JUTTHERID G, Ah &R 38 DL id s Ay
23 () 2 BRSO RS DR SRR 3045 . WIRARENIE 27 1 K HS
SrIa AT A TR — R Pl A e A e ), R a4 ot
FE P H s AT 15 S P ?

Van Wyk R & id 82 17 R B e 11X AN Al B 2805 1) s
HAT R Nz B/ DI AR PR T 7B K i IR B 23 N
WREATAE—AEER Y. A5, Mg n DLd I 5 128 26 A PR 1 1) >R Ab
B WLEER, AL AAERNES R XESRET R SET
IS [A) 46 R N IR e 045% (172 N A7 2 BORE PP BILAE R 240 o5 A s AT IR TR] )
30%) o A ANEIMILF AR B MR R TR TR T NER R, 1X
IR T INAE SO =7 . ZR24H T iZmZEARN A —F
SEL; AES3E Y, WA 2 AT R T

XN A IR ARSI 2Rl AR B LN BB [R) AT
& & 9113 0004 TARRL IR 7 ds N 29204 74XAS,  Van Wyk7EAN U F A~
PR AN I3 M BE RT3 NIRRT s AT s EE IR 7 — % . At
— MR T RS A A i o e AR ) AR A e
R0, SR AT R SR AT D S AT T

T — NN — L L C Rk AT TR AL, BT
A Van Wyk )14 B8 I F8 1R S48 -

Func % Func+Child % Hit Function
Time Time Count

1413.406 52.8 1413.406 52.8 200002 malloc
474 .441 17.7 2109.506 78.8 200180 insert
285.298 L6 1635.065 | Zya g B 250614 rinsert
174.205 6.5 2675.624 100.0 1 main
157135 5.9 157.135 5.8 1 report
143.285 5.4 143.285 5.4 200180 bigrand
27.854 o 0] 91.493 3.4 1. initbins



ZABAT SRR, KBTI AR A fEmalloc | 1o > 2 EOREK,
AT I G2 A7 25 ORI 2R 7 B384 T I TH]

9.2 2T R

BUAERA S H G MK 1 JLAS N A/ BRSO T —
MG EAFIE BB ) . X0 S T N AR P Y
KEB T IBATI TR] o FATI4 HY AR R T SR B — e

7] R ——HE UL . 2.3 ) AR 1 S ) B e R ) = R L
Z 2 ENMEA L N RIS HE S 1 R B R

k = (j + rotdist) %on;

btk CrR BRI ER B, CIE B BB BT %R R2HEHE
ARIZH T ELITOGFP IS [R], i ARE S 75 2 B3 47 I [R]$E3 10090 8D .
80 TR ARES S 3R Y0z B Bk VF AT LAR/D RS e B A2 AT IR ] »

k =j + rotdist;

if (k >=n)

k -=n;

AT — Ik LB FA— Ik GRADHATED R H IR T &
THIIRGE S . (B IX RO A o IS AT IR ) 25 S e 2

TR — RIBAT AR 7 IR e i PR ErotdistiZ B o1, F2F s T [a]
M1 T BE RS0, W LR 1 — 1. 6290Fb Ry InIE 45 R
5 IR AL A i FHNAR $30

5 RSEER I, JKirotdist B B 910, F I A ILIX AN BRI
IBATI A2 2060 4F0 . BT &R 2.4 TRIEAABIR LR, IR
PRAEN T HER: 2 rodist=11F, BIERTVI W NAE, BisHJuE TIET
RIS AT IR H] o T Hrotdist=100 , ARRLLE N A7 P AERR 10D A4 V5 i) — IR,
PR K 87338 47 I 18] FH TR RAMF N B BN S 22 A7 o




%, R RAE, QURFEA I AT I I8) 2 TR S N\ i
b, B AXSFE R TR RATINE R TR . AEDACHIE R
Fr, AERXS AR R G T R E RIS AT I TR, AR A b T SRR ] [F) A
e L X

) R2——pR B NI . FEER8E T, FRATZ ALX P AME
i R REAT TR B, 7E8.471rh, FRATEEAH 7L AR
fth

maxendinghere = max(maxendinghere,0);

maxsofar = max(maxsofar,maxendinghere);

max BR 20 [ P > 2 H () e K AR -

float max(float a,float b)

{ returna>b?a:b; }

XA BB AT (8] K 2] /2 89nghAD

LURTH)CTE SR 01l BE B R RS A 225 K 3 emax R 2L

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

XER IR HE H R S Bk . T2 mIkgm ki, Wi
AR A A X0 GX—29% P LR 7 1% S BN IR ED
SR, AR RGE T, X — R HIR4R IS 4T I [a] A8Ingh b /b 3] 1
A7 . N REHEIE2,

PR IX — AN B18.3 T R SLVA3, AR MR
n=10 O000H}, F2JFHiZ1TH (B M10ZFPH B 7 100F0, JBE REUAZ
110 000, ZAh P45 5EiE3HIE 4T I 18] AR SR IIO(n log )M N 1 ik
FOm? )o FARTRFURIN, ZASM 42 44 PRI FH )18 T EURE3X H S )
VAR A T RO BRI 1 A s AT I (). ST EAs T I —
IR ) — A SN AR I 4911

CIEFP AN R EAE TR Re A B Ve Z (B HEAT 3, T C++RE P LA



AL HREE AR PR . CH+ VR — R BUHAT W 1%, 1X
SR T BRI TR 1 SR 2 AR BR T4 .
FELF AP O IRAE S, REBEABEA %, WA R, R
GIESTRAANC
if (maxendinghere < 0)
maxendinghere = 0;
if (maxsofar < maxendinghere)
maxsofar = maxendinghere;
BATI TR AS i AR
) R3—— I P R . IAERATTR HOGHRE ) CrT ek ) &
RO 4 2

int ssearch1(t)

fori=[0,n)
if x[i] ==t
return i
return -1

IX B i v (AR T~ 35 75 ZE 4 4.06n N AP 1) I [8] SR A Ao B A x v () —
TCER o BUNAE—H IR D = o, A R & e m Bl o
2, PRSI e ER R TR BRI TRIR 29 9819040

SIS C RS 1, HE R LR BT D VG T . NPE T A A
MWH: 2B — MRS 1 25 CRRBARE, F Ml x[ile
TRRRTER . REEZBUARRREIE — A, mia] LR —
At 5 45 g 8 At

int ssearch2(t)

hold = x[n]
x[n] =t

for (i=0;;i++)



if x[i] ==t
break
x[n] = hold
ifi==n
return -1
else
return i
X — Az 47 i (] PR 223.87n g0 P, RZATINE 15%. kLS
B DA NZEH B T NAE, B x[n]nl DA IG I 78 25 . 1% AU E1H
HARAE T xR Z e R kT TSR, XA RZHB Y& T #L
e ANBER], B BUN — AN A AR e i i
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int ssearch3(t)
x[n] =t
for(i=0;;i+=8)
ifxfi ]1==09{ break }
if (x[i+1] ==1t) {i += 1; break }
if (x[i+2] ==1t) {i += 2; break }
if (x[i+3] ==1t) {i += 3; break }
if (x[i+4] ==1t) {i += 4; break }
if (x[i+5] ==1t) {i +=5; break }
if (x[i+6] ==1t) {i += 6; break }
if (x[i+7] ==1t) {i += 7; break }
ifi==n

return -1



else
return i
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TR BRI FPHI2~315 . EARSAT T RITLZ AT, IRAETE H B B
o AR R AR A B R B
l1=0;u=n-1
loop
/* invariant: if t is present,it is in x[l..u]*/
ifl>u
p = -1; break
m = (1 +u)/2
case
x[m] <t:]1=m+1
x[m] == t: p = m; break
x[m] > t: u = m-1
B e N —MEGE B ] R IT 46 T K FATT R PRIE — = AR . 1
T R X[0..0-1] P B — IR I B (FE15.37 1, A7 2
IR XFER ) « MR RHEMPE T, LRSI AT g2k
EIH R ML E . RS S B AT
T PRI diE = B P A St sy, HAZR R R Y] <t<x[u] A
<u. BAh, FAMBEHEN=0, x[-1] <tPLEx[n]>t (ERFEFHARU X H
MERERITER) o AER RS
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
l=m
else
u=m

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



p=u
if p >=n|| x[p] =t
p=-1
F—ATREWIIE AL K. EARELR, HinEARIRRRZAZ
WIEmtE: RS SR8 E, XM KA REE T ixAZ R B, 18
INZAERT, FRATFIE R AE TR, A — RIS B u;
IR FRIA WassertiF B o e Ja IMIE RN pIRE . Tl Refexr, B4
BpE ACE—IREILR Fhr; WRAERASY, WEpEA-1.
BIRIXA A H R AR AA-U 1) 1] UL LU iR 5 AR P BT e ) )t 5
M, HENFTRERE Mk ERRRIEIIER T, © R cxh e EE—Ik
PO, T SR S AR PP A I 2 LS O
N RARREFE E XA Fn=1 000X/ snstt:. ZAEFHEHA T
—MAFRFEE R R FATAEAL wRE R ETIRAE, T2 H
FRRMEILL A iR TR, (131 + i = u. FEFACRDIG A (i 2 2 o s
IR B ORFE, (B —FFaaME IR (FOAEE M K/ hn%ET1
000) . BRILAERE B a6 E0 4 S F 1 B TE A AifiEA), DA R 146G
48 RIEHIR /N N512, BIZNF1 000 FIECR B2 HI%E. IXAE LRI+
— R AFIN-1.511, BEAFER488..1 000, 1 FHIXAHT K6 B Fon 7k
P ET T ) 0 RAEY, 42 A
i=512
1=-1
if x[511] <t
1=1000 - 512
whilei!=1
/* invariant: x[1] < t && x[1+i] >= t&& i = 2Aj */nexti =i/ 2
if x[1+nexti] <t

I =1+ nexti



1 = nexti
else
1 = nexti
/* assert i == | && x[l] < t && x[I+i] >=1t */
p=1+1
if p> 1000 || x[p] I=t
p=-1
AP LRI B AT — A2 P HE I 58 4 — 1 . X BN i 2
LERT— MR PP —5, (BB yRREIINIETT T 721,
TR ERE R, B TR AE g B AS T A S PAT 1
etk Tk 1B T ANEER), MR AR Enexti, IE G HUIfTE )
R g T X nexti A TRAR

i=512
1=-1
if x[511] <t
1=1000 - 512
whilei!=1
/* invariant: x[1] <t && x[1+i] >= t&& i = 2/j */
i=i/2
if x[I+i] <t
l=1+i
/* assert i == | && x[l] <t && x[I+i] >=1t */
p=1+1
if p> 1000 || x[p] I=t
p=-1
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o
1=-1
if (x[511] <t)1=1000-512
/* assert x[1] <t && x[1+512] >=t */if (x[1+256] <t) 1 += 256
/* assert x[1] <t && x[1+256] >=t */if (x[1+128] <t) 1 += 128
if x[1+64 ] <t)1 +=64
if (x[1+32 ] <t) 1 +=32
if (x[1+16 ] <t) 1 +=16
if (x[1+8]1<t)1+=8
if(x[1+4]1<t)1+=4
if(x[1+2]<t)1+=2
/* assert x[1] <t && x[1+2 ] >=t */if (x[l[+1 ] <) 1+=1
/* assert x[1] <t && x[l+1 ] >=t*/p=1+1
if p> 1000 || x[p] !=t
p=-1
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float arrmax(int n)
{if(n==1)
return x[0];
else
return max(x[n-1],arrmax(n-1));
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#define max(a,b) ((a) >(b) ? (a) : (b))
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pointnum
colhead row °  next
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for (p = colhead[i]; p = NULL; p = p->next) if p->row == j

return p->pointnum

return -1
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firstincol| 0 | 3 | 5| 5§ 1998|2000
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for k = [firstincol[i],firstincol[i+1])

if row[k] == j
return pointnum/[k]

return -1
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ITER, A2 v PL5E 4 M BRrow 4 -
for k = [firstincol[i],firstincol[i+1])
if point[pointnum[k]].row == j
return pointnum([Kk]

return -1
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GAATRE — RS HAC SR HE AT P R 7 B S AR A e i 2R SR o8
o BRLUEM VIZMIE, 2.8 HAALAFE IR 1 X R J7
e AR, XROFEIFEERZARN: 2 W A AR AT
RELLBURRIGL, B3 RS DA 28 T oV Ry g o)l (. 1715 e
N o ERXFERIEDL R, FEFP RGBS, HEEH OS5 HP R

11.1 A HE T

R 2 B AR e o R R A AN HE e R HEABAT T T e B 4R . AthATD
REFOCRBITHHEA R, AZER ey, HAEA R EERL
Ho N HAxET P, BATE SRR E D e w5 M a R T8
#Hx[0..0], ZRIEHAX[1],...,x[n-1], 40 FH P ARADFTR:

fori=1[1,n)

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

NI4T R T IZEEE Ao A ERPATIE R . P ARARE
i, BAEARITGRAARFE, EALEICE I Z TR .
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ZICHR/DNTERETID , RSz m A KRR S8 BAFE P
isort 141 A7 :

fori=1[1,n)
for (j =1i;j > 0 && x[j-1] > x[j]; j--)
swap(j-1,j)
SR T EE CHHFPARLE, X2RNFZERHE T, RF
e B 34T ARG
RRELR RS IR P S nl Be s, IR i swap oR 5 HI & k2K
#%T%%O&MTuLﬂﬁt@ﬁ%@ﬁ%W%%AWﬁH%*WW
W, BRI A = PAT 5 X — TAE . AT TR swap ef £ 46
N ARS, AR B R A Hex [ 1Ak [j-11
t = x[jl; x[j] = x[j-1]; x[j-1] =t
RIS £, isort2 (s 4T I (A fisort 1 /) =432
X3 XN — 5%%%%&TE%OE?WﬁH¢ e AR
OB AR AOE (XOIRIBTABME D » B EAERATT a] DK BT 5 > 25 O R 75 )
B NI, JFAERM B EGER), M f3 Elisort3:
fori=1[1,n)
t = x[i]
for(=1i;j> 0 && x[j-1] > t; j--)
x[j] = x[j-1]
x[jl=t
REvNF B e E, AR Zcm 68—
fE, mARKIEIERIEFIAIE . X547 1Y R 2 HL AT AR e B S
FRe—ue, (HEERM RS L EZE isort2 BRI 15% .

EREHLER I BIATEOL T, S AHEFP RS AT IS [ AIn® BOEbE. &



7y T A I BEN LN B3R B AT N A

2 F C KRB 1TE] ZhFb (ns)
AP 1 3 11.9n°
FENHEF 2 5 3.8%°
fAAHE 3 5 3.2n°

FHINREFHE =1 000 MR 2 L=ZAD, HiFFn=10 0001 %%
B=p2 %, MHF10073 BN L 24N TR F
BIBEAELRD 2 WHEP 10073 N BERARRS . an RS NS LF- 243 17 (1,
MABAFFEEZPRIRE, PO TR B AR E . 11.3
TR —AEER T IR .

11.2 —F ] B0 ) PR R HE P

C.A.R.Hoare [1] 7£ & % T Computer Journal 5551 (1962444,
P10 ~E15T) ML ML “Quicksort” CERIEHET) Wik 7ix—&
Vo ZEVEHR T 83T MREE: HEFP BN, B AN
oy, AEXEATEEHT . B, ST R\ JoE AT

35(41(59|26|53|58(97(93

! !

0 7

PATESE — 1 ouxE (55 #ATRI: FrE/NT 55 xR #EFE R
H AL, A KT55HI R AR B HA 1L
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<55

R N AR A0~ 20T B N AR A~ 707 H 2l o ik 475
B, IR A BT T o

AL BB AT I Rz /N T4 AFERF ) O(n? )IFIaE], Bk 4
BAEN P KA @R eRmidt T2 Em, RAE —FruR
HHE R FTRIE, —Fum BN TRIME: MAEAT RIs AT TR A,
AAHE A e A E R BEfE — oo KR s B B WAL E

DAEFAN DS I R ECE 7 RBRRY 7. T 5 A M AR uaR7n £
AR G I N T ol T T -Y = OB S S S R I a1 I e b
NF20 AL

void gsort(l,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)

N T S ECTHAA AT, BATE SN — DR J7 IR,
X2 MNico  LomutofEHE ¥R . N —THRANKE B — N ERIFEF?
2], EARTRERZADRBIRS S, AR EASHE, WA
WEWAES G 5E TMEZ G, RAITHEEHHALS x[a.b], HitFE T
trm C“PRAITCR7E) FhR) , R A /DT tHT R EmP)—im, A X
THITCRAEMP) 7 — . N HEE — S M B T E e Y il S for i



e IR —AF55, Horb AR S mAE [ B x ) AR

<{

=1

9

!

a

1

m

!

I

!

b

RIS ER A LI U R LI R RS . R x[i]>t, B4 —1]
EH, ABRRRNE; WwRx[il<t, 77 LUEFmIE I GBI/ o
PN E) BEHFAEAZN, RERHx[i]Mx[m]. 81X an

I
m = a-1
fori=[a,b]

if x[i] <t

swap(++m,i)
TFERFRATE YA = <[R9 E A x[1..u], MiiaNl+1, bAu. H,
RN PEIA AR a0 R Fros:

! <t

[ m u
PEIR LI IRATTA -
t <f =
1 i t
[ m U

IR 5 S xR m] 15 21




<t { =

1 ! !

m u

e

HUZE AT DA 280, m- 1) A1 (me+1,u) 20 3 VG VA P % B 5 T

RAPA G R | B e B P HE P A qsortl, B L& i H]
gsort1(0,n-1)KHk 74 x[n]

void gsort1(l,u)

if 1>=nu)
return
m =1
fori=[1+1,u]
/* invariant: x[1+1..m] < x[1] &&
x[m+1..i-1] >= x[1] */
if (x[i] < x[1])
swap(++m,i)
swap(l,m)
/* x[l.m-1] < x[m] <= x[m+1..u] */
gsort1(l,m-1)
gsort1(m+1,u)

2] 2 538 T Bob Sedgewick X izX| S HIE R, E0Us A LA
FIFH PR — mi ¥ gsort2.

A RIZAEFP I VEUE B B KR 70 A B8R e Bl g9 R T 4
7, BRI R R CLE T AT ANEIiAE A BRI B T
DRAAMLTCEC, TR AR AT DL T X K HR ) AR 3 B A
MBI . 2R ASSECCREEA, ROy RO AR T



JtEx[m], XM4A3TIEH R & biEE R,

L NEHR—AF TR BENLHEFI, ORI FE 20 log
n) I TR FO(logn) AR 18], H A7 R 3 AN8.37 15 /Ml R HE LA
MR M 7 PEARY BIIE AT I R, FFUER 7 AR T R HE Y 2D 7R
ZO(n log n)k bLEE, BRI PUEAR P 2L L E 2.

qsortl BRI TR T HIE ) i A FR PO AR, BRI T iZEERR
ZEEEMN. BER— A, BRI AR RS L, R
T B R % — SRR R B E AL X 100 77 N RENLEE S HEF, R AR
1ICZE R qsortl 115 . (qsort R Z I8 A £2 T H451E K. ) qsortl R %Y
AlReIE & T BRI RN HER, (B2 EAIRZ PEANT FiLE
BAW R —MER: £—58% WmA T, BEn g1 8177 8] 1 &
o N HEAL LR B B PR B

11.3 ) PAOLA

qsort1 BRI BE % BRIE 52 o BE N LS T, (B2 7EEREALIT
BN EERERR IR ? Gn2.4 5 R, R A H I HE T R U
FM IR, KRUILIRATTHE ZH B —Filom s n ANMHR TR H R %L
Ho XPTIXFHN, HEAHFRHERIERE T : BN uRFERSMEE
#oN0, BT LR IE /TR [RI20(n);  {Hasortl BR 2 114 BE EN EH FERE . n-
LREN 3 BRI K 40 F R O ()R Ak £ — ANz, A LLE s AT
[B0(Mm? ). Fn=1 000 000K}, ZATHS[EIMN—Fb—FFAR T A/
I

A5 R R Kl 43 P A G dX AN iRl @, EIAAR NI Ths 1 F0j 4
IR R B W . BRI A D NIER, B —DNTEHE i
AR NG, BEIRTRMNE L B AWM R AR T
7, BEVNTTEAE . ARE FEIEIAMRIZ A TR e



IIAIME .

t <t T =1

[ i 1 U

B2 e R AR RN ACAD anfaf AL BRI 2 JATT 8 S A 2 B =2 In) A 43 4
TUE AR 2 R AR, (H2 AT A A AR, XA 2
PO B . FATH GRS, BiE R R R TR N BT, IR
BRI o XA R ARE AR B N 1, B A A T R AR
IR E L AR i T ZE A 2 75 Einlog2niK LR I S 4 15 0t o THI ARG 5K
xR

void gsort3(L,u)

ifl>=u

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

swap(L,))

gsort3(l,j-1)

gsort3(j+1,u)

R T e AL T A T R A R BTG DUAL, IR ACRE T 2 28 B ik L
5, ttgsort1/b>



B H ATy IR IRATE BIHPROE SRR AR B SR B R S — S e R AT
R XFFRENLAN, SRR R, BT W, XRMEG
T AN RIS E # W 2 o B0, anREH Ceii T Py 1, A
W EHE S RN TTRIEATRI >, AR 2 DITTER, WKISRIE, &
HHE Om? YIS IE . BENLEFERI > TR AT A5 2)4F 5 2 o ikee, &
A TE X S XL u] A — A BE LA A R LB — A

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

AR TR IS A randint e 0, T RLA I RR12.1 00575 H 29w 5
—A HEARMA AR, #EER randint & B HIEAETEE
[Lu] A ——8 HIXANE 2 AR . 25 G BEATLRI 2 70 25 O8] K1) 434 CRE
Ja, X HAEER e A, POEHR R TR IZ AT A EEE o log
n. FEALE G W RE I 52 i H BE LA AR 2, A2
X N B o A BEAT B AT B A

FATH PR A AR FPAE 9 1 K& R AR HE AR N B 78l . an i
P3N HRFP 2 2R B i B2k HE X AR T80, B B
tRo Bob  SedgewickJT/k  —/MRpdml B B AOACAS R SEILIX — AR, 7
NP DR BOEARRE ( u FEE LD ABATEERAE.
FA T gsort3F I 58 — MNMfiE A A

if u-1 < cutoff

return
Hrcutofffe — NN FREFF 4R, BAIFAZHFFR, M2
WA R —REENLHEP BME, IF B XA RIS e — By oe
/AN TEAAR TSR o R . FAAUEE T — R FLERT T A
AT . TR LT AR, Bt iE AR R RGE . JATiE
o T R AR R PR A H A
gsort4(0,n-1)



isort3()
I3 EHE T cutof i) F AR HUE
AR 1) 3¢ i — 20 22 Fe I A A swap BRI AU ACRS - O A4 Xt
swap I FHAZETEIAR N, R EATECE Dy P IBA AL X T 52 FR S P - 3
WO o T PUE R R B 2 gsortd:
void gsort4(l,u)
if u—1 < cutoff
return
swap(l,randint(l,u))
t=x[l;i=1;j=u+l
loop
do i++; while i <=u && x[i] <t
do j--; while x[j] > t
ifi>]
break
temp = x[i]; x[i] = x[j]; x[j] = temp swap(l,j)
gsort4(l,j-1)
gsort4(j+1,u)
SIRRARN 2] 1R B | 3 — B IR T PUE R R R RE ) T T
RIS BT TR . A T HEn
AFEATLEE ST 5 B E AT TR, AR N By . AESE LA N SR T
KV RS2 IR W 9T 5 I T i) R0



T F REDITHL 7 # (ns)
C PrifEFE R L gsort 3 137n log, n
PRagE R 1 9 60n log, n
Mg HER 2 9 56n log; n
PR HE T 3 14 44n log, n
PRI 4 15+5 36n log, n
CHFRUERE R 8L sort 1 30n log, n

qsortd PR A F 1547 CARTS Flisort 38547 A0S . X F-100 75 4B AL
., KAPEFHISITHIALE0.6F> (C++AriEE B %isort) 2)2.7#F (Chx
#EPE R Egsort) 2 8] F14FTRA T A B — MRS E RS0 T thRE
T PRO(n log n) [A] 14 BE FIHE T 5% .

114 R

AEmAE T —EEEWALR, BREH THIT XA B AR S, HidH
T— M E L L.

C FrRAEZERREL qsort JEH &7 HLF HAEXT LR, EHIRIMTE AER
PUEHE T, AR A I R T R 3 B2 1O O e e e A ek A
o CH+hrEE B sort LA s ] B0 F2 1. FATTa8 5 14 F sort(x, x+n) %
B, HBlmaER ma. R ARG HE P sE e S AT
K, WAMAHEEA ChmERE T .

BANHFIRIBIBE SRS, I+ BTN HE AT E R R
EFR ) 2 45 - Hisort3HEFE10 000N N FH =3 2 —Fb.

WRNIR K, BRIEHEF IO log n)ig 7 Rk ARH i 7. $H8E N
FEVETH T IENTRA TR T G Bk A AR, B4z R P e,
ARALAFIRATTBE % FH ] v 110 s A RS S X — FEAE,



JRE TSRS KOS R S, (R 9% 41 AR IR
PR A DL — 2B (il N HEFP O EE 32 =34, PR AR AR L FR R 14

11.5 =] /i

LAUE H AT 58 KB TR —F¢, IRATE R SEAZA A it
A AT, mrE Rz HHE T AR EAME HHE T . R TE n
TCVE R R/ME S KBS BME. TE. REEESHERN, PR
e SOt A AT, W SEA R M AT

2.[R.Sedgewick [T AEME fe LU Lomuto B X 70 % . i B
Rl B2 7 V2R A2 BRI 34 5 THT Y swap o

3AERFE R GE_E el oK H B 3 cutof fE ?

4. BARRTEHE T 15 R 7 2O(log n) AR 28], (HEERINIHN N
B T0], VEMRRERE . BRI Ol T AU R X 0
] 6

5.[M.D.Mcllroy 13 B 44 F Lomuto 1 1) 73 77 8 K47 7 A8 K A7
FRef,  BORARP I [R5 467 7747 H B 2 AR I L .

6.0 A B ) 7 VA SE I A HE P R . k317 B S0k e/ FIE TR
1t x[0]H, SRJEHEFE T B/ IMEAEX[LTH, RIS HE. AR
(B EIE = ) RUTHHAFT, HERK R R EEIh N E
MAZIMIE . hEHRIR KR, RIS

7 AR ERETRE T B S IAE AR G BT LU g S EIR R R L
AT BT R B R IR TR, AR AR S B R T 1.3 R .

8 — 1 — IANHIFE RS, &R P AR fEAR ) R R kA T &
o MIRIREITTEFE SR [ isfr i la], 2506, 27 Amf el (R mgEd
Frag BB fa)) M (R EEHF RS SRS E
FE? ) | RREME (A AR SSHE 7 T HE P 5 BIAEX P AAE D K



AR R IR YE B S . RS 1 S RIR A HE R ) SO R 1 D7 VA EAT i
M

9.9 S RSP, FEO(n)IA] A M EZH[0..n-117F1 3k H 2k e /N 7T
o HEA LI T R AT HE A

10. WS I o AT SRR HE P FE P a4 T I TR (1 22 55 50305

11905 — D8RRI BR8,  ER AR T B R

<l =k >

AN RS T A B BN B IE HE e 2

125 S ARTHEALN A Clniif RSO A 2y 2848 TR EIHRF 7
%o

134 B A PO PR P BEA LR — DR oo s . DT FEEE A
WeFE, MNEHFEA R A .

1425 5 B PR Ak P8 PN T i Rs 78 . fEJavasiifi 5
WIRIEREA, PO ST A R M BA TR 4. FECEC+HH, A LURY)
A PR A 0 328 U1 )8 P S P 2R AL T ) e AR P B KA

void gsort(int x[],int n)

BUAREREL, EEfN#EmX—&0.,

11.6 YR [5l 132

Don KnuthfJThe Art of Computer Programming,Volume 3: Sorting
and Searching [ M\ 19734 H1 Addison-Wesley H it iR EE LiR AR, —E.
LIPS . MM T IrE N EEREE, WECE Bt
TEATHBA TR, JFRC ARSI LS. i BRg S @NZ=% 4 H
IR T IEARF LW 2 EEARK , 19984 Knuth$ 1% 15 58 21T N R 2



B, AATAT MIX JE49iE S Al 1, (A BRIl i 24 A i 2
FEIKTE I

Robert SedgewickZEAtR 1] 44 25 Algorithms 55 3f 77 % HE 7 Al R 45 H
T IR AR . I — B 25 VU5 2 A A S AN
BAEEER . HEF A2 . Algorithms in CHiAddison-Wesley Hi fit#t:1997
FEH AR, Algorithms in C++ (C++J@i[a] AChris Van Wyk) 19984 H
W, Algorithms in Java (Java@in] ATim Lindholm) 19994 Hifk. fth
HEEEEM S (AR A CRBFERIES) » FNEN EERE T H
ERITERE

XJLABRATFTHY (K&) . R (5F13%) fHE (55143
MEEZEA,



/«/«lzia _an—:‘ g Eﬁ

NP ENRE AR RS BT IR AFYHIE 7 — A/ NMEF K
H, KPP RAENGR R, ] k.

12.1 [A] 75

20T 2080FARHW), — KA R SE T ABA T EE — e NI . 5 At AT
TR FENREMM LB EIT G, REVMMNEE—THAAEET
WeLe TAE R LLHFE PR . AR IS EERRERAE, — MU
e 3 R UL T SN E 30 58 BT B HH (3% X 41 2% g AT BEATLEURE 14T
%o HMTFLEOXFFAFAE, AHE kIR T E AN, i
WO R PIFEFT -

FEFF BB N eI [X 44 51 3% LB Hm, i HE A2 B AL B Ftm NI X
AR BEEXZAILEAD (BNEX AR — NS 127/ 1
FRED , millHE20~40.

XA PR T ARVE, fEFF UG 00 2 BRG] B e SO A4 4
ALY

BRE— N Xa—NMFER, XMESURESHMb. #
EHERIELH, MAJLANL T BT REL AL — K5 — K HI M BEN LA 5
—ub, (H{SRIRAYE LR 5 A . —BORUE, WRFE & 25N i
KBTS, ILAAERIRZ N R 1. R BRI T H
2

P27 BN B AN S m A, Hdm<n. fiHE0~n-175F  [4]
MmN BENLER A PR, AR ES. WEREMEN, A48



RENEAEENA IR, HrhRSMEsEH IR

m=20, n=2000}, FEFFAIAE/ =44 15, 17HERII2000/75, SR
J& F PE200NE X BB R FARIC H 554, 150 171MEX 4, 5%,
FERAF 20 FEA I EURE . CESRB 2 A P, BONEE DL 513 ik
BT, )

X — TGRS 2] TIAEH PR . BRI G, JRe— /N
AT 55 AR R B o3 gl A 58 o

TG = A EH R A A W] SEELIX AR ? BRI A —
NEEIR PR KR BEHTEE R Gz K FmAin) /)& #bigrand(), LA &K—>
RE IR (A1 70 ] P 38 50 e £ i BE AL ) bR Frandint(i,j) . > @10HE T IX
R ST

12.2 —Fifit v 5 %

WE T BRI, Y L3 HKouthfJThe Art of Computer
Programming,Volume2: Seminumerical Algoriths [5] (ZEXHEMIpAZE
HBTH _E Knuthft) = HAZRERR)D - 10 FrTHRmA Bl XA+,
ISEARIRYE S Lls SR SN R h= RPN 14 R VNl 11 O E g N e S @ W T
it (ME¥ERD ZE, AT 3.4.2 WHEZE SEBEERRE
RIT%

GRVERIR T E#E450,1,2,...,n-1, FFiEd—N & 4 1 LI R
ANREFOAT RS Wi Us R R E,  FRATTAT AR RS H S R A
i

N T BRI RIbRE, ATHEEm=2, n=51EH. BFEHE —E
HORIMEZ2/5, AT AR H T A SRk S B

if (bigrand() % 5) < 2

AZERRZ, TATAREH FIFE KRR R R A 1 X R T FRATD



MSANFEE P e R T BE S IS B AT BEANZ . BRI SR — 1
A AECAEEFROMIHIL T /AR 5L, MAAERIZFOKITE T
PR2/ARIBEZRGEFEL . — ok, An R e MRIR R g s>, 3k
TR 2 s/rii $ ~ — 8, Dy an
select = m
remaining = n
fori=1[0,n)
if (bigrand() % remaining) < select print i
select--
remaining--
RE m<n, FEFENAEEEUE N m 1 Ak BEE 2R, W
N select A2y O i ANAEFFIE RS 1 WA SEFETDRIRE, BN
i select/remaining 1K} — & 21kt — N EE . forils A) B AR 4% 7 Jr H BT
AEE, B ERIA T DA B AR TR, B TRk AT gett 2
SR, Knuths 782 EAJUERT
A TKnuthf52%, XMEFHRRESLS 7. REEEhrE. W
A B A AN, AR R E1317BASICHAG. )
GE GG, 1R AREEA/Niae S 58, 1 BATH 2 WA
o N HCH+SEH:

void genknuth(int m,int n)

& &

{ for (inti=0;i<n;it++)
/* select m of remaining n-i */
if ((bigrand() % (n-i)) < m) {
cout <<i<<"n";

m--;



B RGBT NAE, IR % A =] R R, A
o, HnfRARARS RS, flin, ERAPLE LAz SE AN
LENLFEHLIE R AL (n=272 ) FE1270%h. MBS Iz
JRAA 4807 B 64N () B 75 2 I TR 2

12.3 15175 [H]

i EA 1 R R R SRS — 80, o — DR E A E
e MU R AR R PR HERE . AN, XA e B AR IREE 1 (
Knuth f45) 3 A WHHLE, B dEdn g S HA R
R O R RS B o B T SRAT TR IS — 1 HURF: 1) R oAtk mJ
iR TT %

ALY R ZERGR B ) I, BER AT 20 HY — A BE S 46 1)t
PRik (i AN200NEIX 44D SEAFI VL. — PR IE ENIE X 5155,
VTN RS BIA DI — DS HIRX AR, RJa R A A —
AR IFREEL, F PR EAH A . XA AR TR B T
1.7 5] F f{)James L.Adams% 1F [6] B E T RME S BE SR

MGG, FATEHFRRE N : 955 M0~n-14BEH L4 Him
NERFREE. BRI — METI A RS BN EAAR R, AUEIR
R, PR AAR D, IS AT AR A R R A R S &R . A, B
IR AT TR BRn B IE EE XA Se N R R AN e 1, RAE Ly
PRWT I — T~ H AR RO R RAGAFHY . ERIEE NI RN AEZ AT, ]
Redth 2 2% J UM E it AN RESIans .

— R R T RBAE DR NS S B A RN, BRI
Hoews. Dy rasan

initialize set S to empty

size =0



while size <m do
t = bigrand() % n
if tisnotin S
insert t into S
size++
print the elements of S in sorted order
FUENBA TR R RHA—FE, St 2 LAY . 922 F R A ) 2 U
I SEHERES, AT EHL RS — Pk SR 451 .
WERAENE %, BAIN XS FREAFFHER . 0 =R HAd pirf af
RE R WA (ERIAE, Fn] DIAH CHruERIRE, HsetiZor
Eh
void gensets(int m,int n)
{ set<int> S;
while (S.size() < m)
S.insert(bigrand() % n);
set<int>::iterator i;
for (i = S.begin(); i !'= S.end(); ++i)
cout << *j <<"\n";
}
PAR = E 2], SERR AU ER OIS — R4 . XM RE P AEFR AL
& B O 111005 M P G B 2 ) EAL B R R L 75 22000 . T
A BT 100 3 B PP (AN BEEED gl EA12.58),
AR GIEH RIEM 74758,
C++FRHERSTAR 22 RGOl N iR EHREO(log  m)IS [R] P9 SE B, 1T it
PiBEE N FZEO(m)IS 8], e BRI P HEO(m log m)Ff[E] (miH
XTFntbBUNED o (B, ZEIRAS B S RO LUK FRbLEsHY128
MBA 7 KZ)4Em=1 700 000 [7] WA 1. F—EEEBREGHIL



R] B SEHL

A BN A P R B — MR R ICE S BE 0~n-1 EL
AT AL, R)JEEImA TR HE Mt o Knuth5913.4.275 B SLVAPHL
XA

fori=[0,n)

swap(i,randint(i,n-1))

Ashley Shepherd#1Alex Woronow &I, 7£iX A [A] el Fh AT R 7 24T
HLAHR M TTE, XS MR C++HACRS T -

void genshuf(int m,int n)

{ int i,j;

int *x = new int[n];
for (i=0;i<n;i++)

x[i] =1i;
for (i=0;i<m;i++) {

j = randint(i,n-1);

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

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

}

HEREN LR N AFIOMm+m log m)IEFTE], a0 FAEH >
RR1.9M T, AT AR [R] BEK 2] O(m log m). FRATTAT AERXANEIELE
PERT— MRV : x[0.i-1]FR Bk T e Hm S, x[i.n-11RRR
R ES. BB RS RET R ITER, BATHE S 1 X ET
rRGELETRIMN. AR, BT XI5 T ZO(n) A A F1 4
6], HAEREE R A W Knuth ) 5%



FIHAT AL, BATCKER T IIMARRBITT SR, HXEARH
REfE T8 T BT A 7 %o B, Mn 10073 MmAn-108), FRATAHE
B N0 TR A P REVIAE A, AR5 A ERE A ) %
. B, HmoA1 000/3Mn A2 K, FATTEESEAERKL 1007 M
, AEHRFAMEABUMREER TR, &ESE—MF1 000/
TLRWA TR ZRIGH T —MEIE A TR EE, ZH
7% Robert Floyd [8] & H .

124 i}

ARERG] T IR LA EED R R Nl A%
FEAE E AR B3 2 AP Bedt AT A 4, SRR T I AR B 1% S A 3)
2 A LA AN B R S — B B, A BN A R R T
SR, W T B AP RIS 2K

IEFAE B PE R R . 5 P SR R 8 R . R ) FRE
BEM S T SRR B R, IREIR R R, XL
AN BB RS, (AR HER AR AR

PEMR BRI R falvd s WIBH I i AR IR AN AT LS BB AT T ok =
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FIER A REZ IR IRZEER SR PRI 1 IRt g th s
Z7, MIHES 1t RS, SRJEE— RIS RS, 1
AESAEINPI AR ESE, B — DR EA . ARIEAN&mEES
A A WA R vt U7 %8 VAR R R MR, i R B 2R B ok
PERVEIE LA o X SCHR B NGB R FE AR IX — B BAR B

SCHL— MR TG S RS SRS IS, AT — B BeA T RE R
AT T AT = A IBATTAE 51 LR e LB Y
Jige, MRJa N Bt e . AT 12 FH T PR A AR A fje A3 R 454 oK
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5] i, PolyaffiHow to Solve It—-5RET BIATEARFE T b1 B 4 M fige 45 1)
B, EEEIs5TUh R “ust i R B RGN .. 21 780 ks A
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1.C JERRE randO)iE R [A1Z) 15 DNBENAL . 15 F 1% ek B Il sk 41
bigrand()flrandint(l,u), ZRFTE 2/0IR BI30OANBENLAL, J& & RIFI[Lu]iE
P — AN BE LA EL

22 1T E R T A Mmos TR EH IR A, XA i
MR m/mit BFE AR, 5 X — Y, KA oEnkd
REZEAHEE, (0L S 1 3k M L HAh T B K — 2,

3JEBY m<n/2 B, FETHEENEIEAERB —PIAEEE TR
B BT i R 5 3k iy B R R BN T2,

ALEFET A HIRE T O B AT T B = AR 2 A B A 2
WHTF 2GR 878 EHT 2 DR CHmAinr)
PRER R 7 Hm=nl 7FF AT 2D A A O RS AT RE
Hitm?

SARFERIR T — AN JUR L, EAR TS Bl DU 8. 7EIR
MRS FEEElIMERE, HEHEMNSaEM 2B TEH GRRN
IBATH A A ER LR R ED .

6. (PR 25 S [IRAE AR E FVE R R IR L2 A AR R 7 T 46 (E
A R AT, BOR A4 Llm=20F1n=400%% 52 F, T EIE bR
HEE A IEW——IsATH AR M. 2] THIF ARG, 2K
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7.[V.A.Vyssotsky]4E 4 A% G S0 3 3 5 B HCR R Ik .
Knuth) 5350 Frs:

void randselect(m,n)

pre)0 <=m <=n
post m distinct integers from 0..n-1 are printed in decreasing order
ifm>0
if (bigrand() % n) <m
print n-1
randselect(m-1,n-1)
else
randselect(m,n-1)

TRE PP B - H BE D LV, an ) e EL 42T e H 3B 07 SRR IR
HITHFERE P B IR o A feT s P i20RE B A 3 VA 25 4 A 0 ~n- 1 iy
AmitTA?

8.4 NO~n-1HBE L FEem N, AL1F B 28 1 e A2 B AL
H1? INRA AR A ER R, AR RiZAIR Y IREE A E
8, CESRIEBENUR - far i, A5 00 Sy 2

9.[R.W.Floyd] Hm4%ir Fnff, J& TG HIFEIELE AR 2 FENL AT
BEH, RNeElzmeafaTEaT 7. ehel— M Ex, €15
AR BRI 0 T B R A m AN BE L ?

10. 4047 n M35 Ca] UKIRE BIn X5, HEH S A KITEn#Y
fE) PREPLESE A7 BRI, ARl FE S e AN R8O SO AT 2O 1
O R EEHGZOCAE, AN BE LR AT

11.[M.L.Shamos]fE—FRE 2k, BB A —KEF16 M E H=
ROAR, 78 o AL N RS ECE 1~ 16 B BENLHRS, BT 78 5 U B
AR REREAEHI, WA s, BN, dn R A2
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UL WA VAP IR, (BUE IR Al LA A — AN/ N R CPURY
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12, FNA T R A RE P90 5 K WIS — ™ E A m=0
I FEFF At m B A E RS 7 2 42 s ARE L S s, (B SRR B JF
FRdnst . AN R AR, DA DR A A S BEAL A 2
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e ZBH3E (FEER) 2R TN, H4E UaFEn) &K
THRARR . 3.4.27 2 K TN FITRLURF 1), SARFERN I
. WARMEEH O ML RS BT M AR IBHE %, A
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ERAEEEEE. fFEdsTiZady ER AL, $#E5
fomas &y g DL DR Al 5 5 A0 R, PR SRS SRR i B i A P 44 LA
HA TS, DIRFRIEA AR SS S BRI A RO L TP kb,  EIAN A A
FARZ I N AR s B R — H e, DL B SR B SR 2

ARBE VRN TCIXFE MR A BT HARAN SR B R 60 1
AR A f— LB ? XA R ERARAR /DS, (B ANRE 51 A AESE 25 A0 S
HILAIVE 2 B ) . FATIMAE S5 BOHERA € SO aG, 2 e SORWT T i
HIEERR.

13.1 $2[1

PAEHE W E— TR . A [0,maxval 178 [ N m > BE L H
ARSI, ARWEE. RANBAES LI N AR
initialize set S to empty
size =0
while size <m do
t = bigrand() % maxval
if tisnotin S
insert t into S
size++
print the elements of S in sorted order
BATERFE B EAR G FRN  IntSet, BIBEEHES. FHIATE
Tz SONBA W AH A RIC+HEE:



class IntSetImp {
public:
IntSetImp(int maxelements,int maxval);
void insert(int t);
int size();
void report(int *v);
b
fiE e £ IntSetlmp KEESHIIGMH T . ZREAHNNSEL 705
RNEGIUR R AN EAESG TR &R NME D, g SLHln]
DL 2 i 2 — B AN ER 20 . insert  BREL AR A TR AN IN— AN BT
B TR REE T IRARAXNELED , sizelBOR P LRI TR D
#, MireportpR % GZMAFF) KomERBE AR EVH
R, RXANMRONBEAA AR, Bz TR KR
FBEIIVF 2 MR 5y, BN R AL B FONT A BRI B . PRI CH++FE T T AT
REfd it A R BRI R AR R AL, R E R B SE A Ak
IRAESR . XHEATRERHERR CANHEE M KJ77%: HIntSetArr
VENEUHSE I 42 %, FIntSetListE B8R SEBLH44 7, 2558, JFH 4
“FIntSetImpR /™ L= SLH
TR G+ AR ASE FH A A ) B3 A 1) SR AR R — A B LR R A PP R

void gensets(int m,int maxval)
{ int *v = new int[m];
IntSetImp S(m,maxval);
while (S.size() < m)
S.insert(bigrand() % maxval);
S.report(v);

for (inti=0; i <m;ji++)



cout << v[i] << "\n";

}

H T insert RN SAELE ST IMAE L o R, KILRATA T EAE
AFHATT R e BAEEE T

IntSeti fi] 5L A SEHLAE ] 1 C++ B HEASOR 2 rh 5 KT 38 H i set b
R

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)
{intj=0;
set<int>::iterator i;
for (i = S.begin(); i !'= S.end(); ++i)
v[j++] = *i;
}
b
13 PR AL RS T E IS5 FATHIntSet. sizeFinsert bR E XS
IS 2 AR AR 2 P AR RE 3R 43, report BRI AR HE ISR A LA T
BIEFHNAAH . INEHEUAR, HicA 3k, Mo EalbE
Bl st 20 2R S v R S ORI NIRRT 55 H S 3L

13.2 2 45 4



TATs FH B A X — S ] B R S5 R OR L2 — MR G ST /AT
HIZE B H R LTI T =4, IR Ex R R A 5
private:
int n,*x;
(MEREZH THrA R ZE R, ) N C+1918 iR £ P RS
NEH I (0B PIe R N2 RGHEITHD IRk & N0:
IntSetArray(maxelements,maxval)
x = new int[1 + maxelements]
n=0
x[0] = maxval
H1 T report bR BUE K 1% Fr it , BRI IRAT L R 42X Fh 7 X AF o &=
(FEHAR—LeN g, R BAEGE) o A, FATKEH TR
maxval il B & CHF i RK &S (maxval LLEASFRUEATRER) .
XA T LLEE T — P RA)JeR (maxval) RAWZ S A T
FIRHIKE, el AR AARES, RIS 4T 15 SE bR
void insert(t)

for (i = 0; x[i] <t; i++)

if x[i] ==t
return
for G =n;j>=1 j-)
x[j+1] = x[j]
x[i] =t
n++
F—MEAER D THHANEI A TR . Wi ES o M
e caafead, BFIOraERE, S0, KR TtHocs (BRI
o) #EEB—AL, BaE AR KRR E, JHEntEl. XFHZEO(M)



B 8]

B P SEIL A ) size pR BER A —FEHY -

int size()

return n

report bR AAEOm)IN [B] PURs T e R (MH SRRk ) M 2 4 H 202l

i
void report(v)
fori=1[0,n]

vl[i] = x[i]

IR FRINEESHIRAD, I AEH R —Fh EE A 4. KA
HAHRAFFH, FreABATAT U o 28 5 — s AT i 18 80(log )
IR AAYESE | QO NSRBI =R L ek N g G4SN E D et T

IRFRAEES IR, ARG RN RGN E IR,

i1 H R ICREA 290 A TT =B BT .

head: —=d 26| —

R

31

i

41

AT IntSetListSORE A 1 1AL A £dfs

private:
int n;
struct node{
int val;

node *next;

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

1

node *head,*sentinel;

BRI EEA G AR — DN RBUEA — MR R BER T N 4 A

59




HET, nodetyid b HOR I S EHE TR G X A7 B
T AME A P R R, BAME R e G P r. 5
R —FE, BERMH VT — Mg 5, HERTIELBRRE.
& PR ECE LIRS R TSk dE T headdiR M E
IntSetList(maxelements,maxval)
sentinel = head = new node(maxval,0)
n=0
report bR H0 I 8538, IR HF P U oT R B N 1)
void report(int*v)
j=0
for (p = head; p != sentinel; p = p->next)
v[j++] = p->val
N TR FPEER AT, JATEEANER, BERHRIZTR
CREIS SZRIR A Bk 3 — A RRMEIFEZ R Im AR TR . AEK
e, [BEMEZHEET 2 SEEILRE R, WESR4. HATAIERE
IR AT 55 B e T LA ARRS 2 — AN B I e L W06 TR X AR A -
void insert(t)
head = rinsert(head,t)
2 VS A R
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

=G R ) RS RCE AR 22 RFIR TG T NI, A s V3 % e 8 s AR ]



AR b THXFE

24 TP R S5 R 22— R A R N EE AL, S mik AR R A
F—RME, FHEBTEEYS m RIER. B FRER R RIsT
AV IE bE T m2 o R 4 3R AR AR LU B AR A b — . eid
RSN R CHTHRED B 5 7T R KIT RIS T i&nfH g
51 000 000, THm7E10 000~40 00025 AL} K3z 17 i [A]

2=Fh| *i’?.l %‘%iﬂ!*ﬁ (H’I)
10 000 20 000 40 000
AT 0.6 22.6 211.1
i B 22 5.7 31.2 170.0
Wk Gk | 1.8 12.6 273.8
B (4lrm) 12 el 225.4

ERBPAG T I —FF, BRI I R O Jok sy, I RS
B E A T AT — IRSEIBERIT UG0S LR — N E L,
11 J& K AT I TA) (R 3 i 4 Eom? S0 220, B et T .

I ER — S Nl A SR IR VA S5 i 9 . B 13 U A T 4
rinsert bR AL TR EE L2 R B U R IALE, BT O(m). #IHAHBER
Ja, AESRAMERRE JLF- P BT 5T . A BOR: 3 T o8 BU: 40 il Sea P
R RIS ARANRS, 12847 8] J L BN R =70 22—

A S S BRI AL A5 ) S T B IR Ak A e R g R
SAE—NEAmM A4S, insert AR R E AN X L= AL N
BRI RAE B — AN gl fle IXFEUAE QD IS ANF 17 TS 2 1 2L
2t

By SR CH B AT IR TR AR AR TR T, ek 20 L RO IS TRD A ZE K 22
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B CH I AR TSR B, W AN Sl — AN, &
e R REFRS N I R A (A TR, 4N THRERD . 40 000
A2 i iHFE320 KBRYZS 8], HRBOE G IRMLES ) A7 . (HUWIR55N
XL S LA, BN GE RERES A48 S A], R IR E#E1.92
MBRIZ ], B T ZREAE .

ER—"NEAHE SRS TAEN RAET, B IHEEWRINE 2R
N5, BRI R AN 10%. 5k ZEURL AT H TG 2K,
e A I A PR A I 27 RAR KA, I E A A

HAHBMAFIZEHREBEAN T, DR EIMERGERAME, A5
BBt e REE. SR\ AFIER FEEHRE Sy T1E, AFEd
T3 BEREER REi—F TR, A AT EZM SRR RS ? 56
SRR FRERGNAT: KREER DI85 RN m A7
CAUG A7 R 59— 3090 SR DR B0 7 in) i By B A s e 1) 1 AL
PE, T EERR V7 AL ] B T EOCE A A A 1R R [RLBRER
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26 41 %

59

IntSetBSTIEE X 1 4h R AR :
private:
int n,*v,vn;
struct node {
int val;
node *left,*right;
node(int i) { val = i; left = right = 0; }
b
node *root;
WA 2R B i R s, IR 1 FH 32 V3 ek B AT HoAth #
fE:
IntSetBST(int maxelements,int maxval) { root = 0; n = 0; }
void insert(int t) { root = rinsert(root,t); }
void report(int *x) { v = x; vn = 0; traverse(root); }
FN BRI P AR, BRI BNZE (FR& L) sirE B AR
BAHERENZE ENZLE D -
node *rinsert(p,t)
if p==

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
HFAERATRN A F, TR LB EA R, FTUAEHER
RHPFHT TR . (IR MIBENLE & LA H A SE 15 2 B A P4l
HI . D
i B [10] EARAEEAE T, AR A S, m e AT
M -
void traverse(p)
ifp==0
return
traverse(p->left)
v[vn++] = p->val
traverse(p->right)
EAEAAREvRZE S| [ Evh — A TR
NREG W 713177 CH+ PR HERAR FEset45 1) (FEFAHLA% A SE
PO SRR LU RS AR UM S M IS AT I A), B
KA RO 52 S9n = 108 . mT LI AT ASHIg K, L3RG5 R A7 05
I 0 ZBUASE FH R I D 1



EaHE (m)
& 1 000 000 5 000 000 10 000 000
b MB b MB b MB
PRAEAIAR 4 9.38 72
e 7.30 56
AN 3.71 16 25.26 80
i 2.36 60
i 1.02 16 5.55 80
ADE: 3.72 16 5.70 32 8.36 52

XL T E A B 5 3T BN B TRD, 5T B4 HE A BRS TR) RFAAe
PR SRR T o g B 045 P38 e 1 A AR BT A5 P A R 2%
P75 Chn BRI e IR VE BE 98 T DR ESRIME DL N A B IPERS)
LA flbR— 2, R A A S TRl b — 28 BRI ZEEm = 1 600
000 [11] W NAFREANES 1, T ER — > /- fZE M KB Em =1 900 000
INSRER N AN TN WS R L 3 hdd 9 W 1115 2 N I I A
DERWIBATHEI . REENRE RO A 4 S B | (>
5, IXRKFR T BRI T K, IR e AT I TR BRIk =47
Lo ZMAGIERE A IEAR (N> @i4) , R T S 7 ik
IR de st i, XSRS R 1 £925%

13.4 FH T8 [ 25 4

—

N A 5 PR P BRI S5 A o A7 ) AR S 1 E o i
T N TR )RR AT s A ek 2L

enum { BITSPERWORD = 32,SHIFT = 5,MASK = 0x1F };

int n,hi,*x;

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

void clr(inti) { x[i>>SHIFT] &= ~(1<<(i & MASK)); }



int test(int i) { return x[i>>SHIFT] & (1<<(i & MASK)); }
Fa 345 R BN U 53 S 2 (8] TR B A A N0
IntSetBitVec(maxelements,maxval)
hi = maxval
x = new int[1 + hi/BITSPERWORD]
fori=1[0,hi]
clr(i)
n=0
>8R B I — kB E 2 A B s vl iR miX — I B . fEreport K%Y
At Rl LA T ZRALL A SR -
void report(v)
j=0
fori=1[0,hi]
if test(i)
V[j++] =1
o, insertBR B AL E NI Iin, (B AEZA R S A0 BT
ZEEY i E
void insert(t)
if test(t)
return
set(t)
n++
b B R U B A0 R KA 2 /IMETRAL IR ERER A A AE, B4
AR AR & (I8 R L EmH0 « AERE,
2%, WA T 0.5 GBI 1.
e — MRS A G TEERMALM E LR . EAEFE AT



BAL WIRA0~99Vu N AN BEL, Wik eI TBHEA N FHoR S
0~ 247518 P BEH, #13R7R25~ 4950 Bl A 1884, 4238 7R50~ 74
FIEEH, 3R IR T75~ 99N B4

41
|26 | 31|59 ] |

Em M LEE— R, AR RS — M E R ERER
No HITRERHNISAE, BRI EA N1,
A5 A I N R
private:
int n,bins,maxval,;
struct node{
int val;
node *next;
node(int v,node *p) { val = v; next = p; }
b
node **bin,*sentinel;
Fe ik R BV AR B ANE S oo R B s Al 9 et — AN EE ORI
{H:
IntSetBins(maxelements,pmaxval)
bins = maxelements
maxval = pmaxval
bin = new node*[bins]
sentinel = new node(maxval,0)
for i = [0,bins)
bin[i] = sentinel
n=0



insert PR £} 75 2K B UM S iE BIAE o BV B t*bins/maxval A
R BHUEG T ORIEFA ANBPRE A%, &R 5 E0R RO
PR FRAT TR FH I SR RS e ) B 22 4 Y IS
void insert(t)
i =t/ (1 + maxval/bins)
bin[i] = rinsert(bin[i],t)
1% B ¥ rinsert AL T Fi 10 A T8 3K Mrinsert. 25, reporteR £ A
JiR bt G 7 () AR 2 W I FH 2 T AN AR
void report(v)
j=0
for i = [0,bins)
for (node *p = bin[i]; p!= sentinel; p = p->next)
v[j++] = p->val
E— T RERGCHAR R . AR IC N FE* B — AT R 1 U ERT AR AL
B BONFTA 45 SRS ) Can ) #is) B SIS FE RIS AT I A, B UE
S5 K2 R F Z R S I 53 2 — B2 A A — 2 [ Tl o Y BRid V3 m] DL
BATIS A HE— D 4R 10%.

13.5 77

RESG T SMERE S EEARS . A mAX kU LR,
RELEER T EITERE I R PR (bR REEN e D



AN 158 A8
wans | O(F M R1ERYET(E]) o i
Mgk insert  report
75N 1 m m o(m*) m
FEpEA S 1 m m o(m?) 2m
e 1 log m m O(m log m) 3m
i m | m O(m) 3m
A7 7] £t n 1 n O(n) n/b

ERMNBIH TR R RE SRR TR, B 10 28] 7 HAh—L
FTRERIJTE, 1517 7 H T R B & B8R 451 .

RERTEFEEH TRRESHEIR SN, HEFRANIBZF] 7 —L&
FEVF 2 PR AT 55 h AR A IR SR B

FEMIVER o CHARAERAREE et T — NS RIRE 5, FF H4Ed
Y AR LA (T PR B AR 7 o 2B BP0 R B G A i 1) R, R
ATEEE — IOV S 3-SR A ok e @R F T B (H AR A & 19411,
L AR AT A8 40 IR 4 € I AR PE L,  RKIR mis AT I

AR EEE, FE132WHATE R, AR 1SR BEIR 58
TAERBEAR—F, (HEFENE T BRI ~tame? FA%
Hrp AR S IR R EERI —, T B 20T U5 A N A
. FE133WIRATE R, 4 e il i PN A7 20 Be 7 58 ] DA 2 (] & A Jir R
=42 —, BEBEANERE—F. HFRINARET05 MB (L2
M R F KN FE32180 MB (SR NAE KN I, 1847 ) 5 2 1
I8

PAS R TT % B 2 o A2 R 0 e — N BRI AR R 7 56
REBIEH NI XFERLE R TR Z BRI, i B
() FRT R FH BN R 328 U1 o 25 B 5 DRtk AR A AT DA A 2 1) o R 4 T
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CISRASIRMT . fa LAY, IRk is 1Ty 1]
13.6 2] 0t

LER12.9%8 | A BA PR b AR & #)Bob  Floyd5i%k. IREETR
A E B LR IntSet L% B IE ? X451 fE Floyd B2 AL i AEBE L 4>
A EERE Ay 2

2. AT A5 A5 B Int Set 5z 11436 . B itk 2

BNEEERIGIN— find BREL, ZREHTHWHERTTRERE
HEAEH . IREETS L% K2 Hinsert 5 = 212

A4 NBERR . FER oA B 3 U N e 0 S A B A IA AR,
I B AT I [A] ) 2501

5.9.1°1 FZ %9.24# 18 1 Chris Van WykWiH{a[ il 4 o] F 45 s AR A7 AE
H O 45 1) T R RE e 22 O A o Bl s o Tt B ) X — AR S F 21
e A R S A IntSet .

6.7E %% A IntSets 3L XA AL BOH I, e AT 42

IntSetImp S(m,n);

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

S.insert(i);

7. 3ATHEH . BERANA A i S BB AR I e T
TR

8.1t el id i [F] I AEAR 22 A6 b AT 1R SR s A7 1) 5 (4] 4 AL AT
e . X P T VEAE# R Echar. short. int. longBl A H A SR} 2
AR A R

9.t B G A 308 3 A5 FH AR T4 A2 AR A A B A s 4 B B 25 38 A0S
FABEAT I o

10.7E 58 B AL T A5 AL AT 55158, AT DAASE FH At IR 6 B4 40 45
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11.67 414 | KnuthMSedgewick%i 5 WL TS BILZb . $8 % ZKnuth
[*JThe Art of Computer Programming, Volume 3: Sorting and Searching—
PoEeRE (55 &) MIFEM, W72&SedgewickH]Alorithms— 45 % UU 7
IOER

A FE2E 1 AT B 5 R N BRAN T 78 Tk R i i A5 M At 1 2. i
AT 5t Doug  Mcllroy 119784 5 spell#2 /7 H H TR L i 2 44
45t . 2012080 FAREE G A BATREN, Tl FHMcIlroy HIFE Fr i % = 1
TrPtERE. XARBRFXAH T spell, KIMEVRIEFEFH. AK
ZRERFPFIEAANZAEN  Mclroy &% 7T IEEE  Transactions on
Communications ;3075 55 1} ) “Development of a spelling list”—3
(19824F1H, I ~E99T) o KA FHBE BRI E LA« EEFRT
R EUR -0, AL IRE P 2 5T A X — PR

Mcllroy [HI % (265 — A~ n) A2 20 Rl FRL IR A1 3R o AtsR Y 1 S8 B8 i 2 it
CNTBUENE A B 7 B A6 B F G i8R E O TR 19
AEEE, R EHEN IR, BEVE T2 TERE R

Mcllroy  #H fi . 1m] F1) 32 1) 7 325 o] LA e i fer b 38 5 44 1l SR U B
ROV KZ Hr L G/ 4. BE—ANL: KB IG5 E &
JLET 1000 M. BEALZZALFESR. FELARLFE (WDijkstrafll
Nixon) LA Bulfinch#1if H1 M H1 45 KL T Xerox M TexacoiX i+



PPt SR 5, IR E 50098 A F B WEEHEER T HRA A
WM TFESHEBEPHMGE S, Ul Ea SRk, a4
s B HEES. MR ER . EEMER E R RR100M 5, It
ANEH R AT REMER

flk s in 7 SEM R E HA, DR @ RS, B8
HHHENARIE . HERMOEEFEEREAEIMARZ: AFEAIEAE
B SRPH R (it B 2EARAE ewm) , I BAER SR IR HEE 5
i RS —A (Fik RA traveling 1 %A travelling) .

Mcllroy F) 75 [ 175 T4 & S FRia AT i spell i e, A — BLHS (] spell &
A Bl B S ] e OIS e AATTRF B AL AN B 2 [RIAAET P AR
MEMEARD o HRIABE, A A gk H g B — YR r
5o REFERALFHE 775 000MFGik iR H1%: BaE 1R Fa]
ReH B K Z B, 245 RA B Pt E 1%,

AR P R S o0 A VERTR] R R BR AT IS 4%, XA IR L E AR
TE. WA LERFATRINEA SR RHYR, HERAERR
BWFERE: B2 55 M misrepresented 2 SRR 1R], BA KTV A 2T
FEIE B . BB T R R R A3 BT e 4 /N T M A

W28 M I H bR A& 25 E mis- re-. pre-Fl-ed, % misrepresented %
#i4 sento (representJF AR/ “FIRHIIL”, presentf] &5 X HAZ “FH oL
RIR”, spell M HIXFE TS & K/ F 3R . D R R a5 40
FRTERIEM A0 )G 2=, JHEH — D BF 1300 B A <22 1k
R AR LR G A NE A IR FAEI, 140, fCentend (intend
wHE) Hif#E Aen-+tend. X—rATHE75 0005 iH FIFERHE— 2P K 45430
000517] . MclIlroy FUAE 7 X RS BRI FAT I IR, At 22 BRIA 4 H 24K
PFIVLACE S BB R BIVLEE IR 2 (HERFHRES)

FHBE ) 0Bk B, K2 MR WA R R EE ) . Mcllroy i ¥ 2
£ A A 64 KBHUIEZE [A]JPDP-11 4% 512 P 1), AR 340 7 J i £



WA JC LR e, At e R E R REE T B S BRAE RN kbR
A E SRR INA BN =2 —, BONEN TR TH
60%, % N REEAE LY R 7 —FrasE. 2 el BLH26 0001
166 I THEALF L RER R75 000 T 15 HLin] (DL R A B BRI ZE A 2 1) 5
WAL .

Mcllroyi@ I B8R K R30 000 FEiE Hina], REAS B A H 2760 37w
(L FRATSHB BN 21E27) o T A—AN /NS ER] B 3R 9451 15 B H:
UES

a list of five words

F—FEBNER R T — A LRI 51 3R — R R oo B 3 DAL
— AMEEAF B WL [0,n) Y8 A R B e (15 TR R B
—MNHTFREREE RED o RIEIDHE R — MR, ZEEREE
Fr S 2 27 e . R AR n R T HI3R,  H ) ek 30 2
h(a)=2, h(list)=1, %55, AR FISTOHEIRW T Brs:

el p ] |
E ot 1 |

of list a words

|

five
N B EREw, AT EBh(w) S EL TR A I BER AT IR P R
F oM RMHARERE L. EF n=23 FERKZHHY BT
RERBEE—IuEk. EAEIY, h@=13Hh(ist)=5.

! | | |
! l | !

list words a of five

spellF£FHHHn=227  (Z)1.342) , JIFIE A8 LA S
— N ILER




F—3E% KH: Mcllroy ERDNRIHUER— Mz, TR
AR . XK Y T AN, (B A S . N R AR —
FERIESI RS, A AR TR R IR .

1 1 1 1 1 ]

N T BRI W, BT RF R EhW)AL. WA 80, HAFE
R IER AR S iR w A ER s AR, BT wiER
Ho B, AN IER ISR AT EO B AL, (H A X A 1R
RER RA30 000227 (£11/4 0000 o KL, “FHJEE4000AS IE 6 ) 1A
U AN NA . McllroyZ i Mg KB, & WA SR T
SRR /DI 201, B AR P RHZEAT 100 i 2 A H B Fi i
— X R AR 27HI R A

i fHn=2% AT RN EYIR R 16 MBI,
b, FEFARRNE NN, LI mE 1, BRITAAE T YIRGIE:

5101318 22

IRhWEAE, IBARNTANRRIWE R . KR — R
30 0002767 it BHLF, (B EMcllroy bl 2% i bk 2% 6] {432 0004
1667 1) RIAtRT IR FE 7, 48 AT AR KA Sk RO IE BRI 2 (A
MZE. B MEIFLS, LIHMFIR T KGN :

55354

Mcllroy Ispell 2 7 - 3348 FH13.6 6 R KRB Z1H, XA T
TILVAEDNEM FoRAB M B 485 R b A A &, AT R 44
o XFFRATHAREI—164 KBIFH, ZFHANSFPUET W,
HAR

AT IRATE FE T spell 5N I RE: ¥ A SR, JFaeid
T+ R4564 KB Hiht2s BT HAh, %R M E S AR P, BIE



) S 2PN B, B WEEAEE e B 10 IO R
HhE, MAESAREEEAZH - APBBHTEFEL1028 (HIEKR
ARERAED o BUONIZT RN, Bt LA DARTRIEE N, DL
LAGIEREr SEY R SRR R - sz



F 145 HE

AN B HE”, BATRGE A I — B s A o T S E

&

fEFE o RAHEAR P SOE e B HE R, e I ) A id O(n
log n), M H A FE L7 RS

LA NI o HEIE IS0 AT 70 3R AR B /N Te SR IX P Rl g ok 44
TLREE, HNEIEPT TN E#EY0(og n).

XFFIXPRA I, P HER ALK 5y 1 G i HL TSGR AR =

AERH BIRIA _ERHRG Y NG, 2D B8 11 1R
Ao N THI P TR IE TR S5 A AN AT A A e K, BB R RO
TS K 28 T L i kL T B A

14.1 s 45 4%

e R TL R A I — RS G5 K [12] o TR AR e
TR, BSEBR LR LR T DU AT 268 R H 124
SO R

12

.’__‘___,...-' \\

20 15
2T Y
29 23 17 22

/N /N /
35 40 26 51 19

PR X HE, X e R R AR E R . B



R MAFE: AR AS R E AR N TG T 4 S i E . REREEET
BNTCRMTRES JU CRBION12) , ERERA U A 145 R
MR o 5% —AMERZ IR, 4k EFrs.

N

IRl LRIE N BATRRARVE R B — X, PR R
AMEE R R R g5 U AT RE AR AL o AT . R AN AE A Y
MLE, WREAnDNE R, A s m 2IRES LA AR AN T log,

n. & ERATHAEE R, XWAMMEREAG 2B RRGIE, FEERAIT5
HEEATRImN TR HHEE LB REE, FERITERSA S
Br— e R G e R FRT 2 245K

NTFRA T FEHER S o B WA = SR SR 7R 07 ¥4 7 A8 F i S A
BEF . BATHISLHAUE A T BA TEARNE B B = SR, (EX] T X PRk S
MAEEE R BB RN 1270 = XA DU — 1270 34 x[1..12]
EC TN I

x[1]
-‘-\-\_‘—‘—-
x[2] x[3]
x[4] x[5] x[6] x[7]
o0 Ny 7N ~

x[8] x={9] x[10] x[11].x{12]

AR, RN AR TG, CilEs i & ik 2
7 x[n+H]FHIR G x[0]. EIX MR = XM RIRH, IR&E ST
x[1], BRI T4 S0 AL Tx[20MIx[3], HRIEZEHE . B8 A LA ek
E SR



root = 1

value(i) = x[i]

leftchild(i) = 2*i

rightchild(i) = 2*i+1

parent(i) =i/ 2

null(i)=(i<1)or(i>n)

nyC IR — & BA IR . EAS IE TR SR AITE L.
TR H T — N 1270 0 HE DL H 127050 H 3 1 B 2Oh S 3L

12
,/ \\\
5
/20\ /1\\ 12 20 15 29 23 17 22 35 40 26 51 19|
20 23 17 22 1 12
£x I\ /

35 40 26 51 19

T TR o A2 i i SR s 7 VR ORI, MIREE G, 34114
JE “HE”IX NI B ARG AT 45 RO EER R T 805 T HACHE e . SEFEHA
Mo, iR

V oeicqn X[1/2]<x[1]

WA BAX[ LB AN . Bf2—T, BEEREEREr mb
BB, PrLA4/2AN528R5820 F — 1K b BA HEPE o i) E i x[L..u]
(e BA TR B —F AR , FRATAT ELNES: i heap(l,u) &
XA

V' o1cicy X[/2]<x[]

14.2 P> B PR %

AT TP BRE,  IX P BR A T AE RO — i A P L 2 HE o
I REAT PR . A RRECERIR A 20 B2 — oo HER 2 75 Zlog



nd. HRERIARTR BRI LR, BATEZ RS HREBoe 3 F—
THEAEREAT.

Ax[1.n-11 N, Exn]HE —MESR TR AT R LiA~ L
heap(1,n). FAT1E ] siftup pf HOR B IR HELE . i BR 20 44 7 iR W]
THANS: E R AR TR A LR E, ) L Rl A A
5 HACHE FORSCHLN . ORIV E A& IR HEE SORBEE A7 115 )
G g1 HERIAR Jux[1], AL FHERTES, A ttx[n] 2 A
e ) NE ONERAD s DRI 1) Lk, HIBES
& AL E IR A 145 I AL

12 12 12
20 15 20 15 20
# e P By gt T R Mg P
29 23 17 22 29 23 22 29 23 15 22
I'% #% & /N /N L s TR JX
35 40 26 51 19 35 40 26 51 19 17 35 40 26 51 19 17

AR — BRI B 4 R KT TR R CRBIFR) Bz
TR . W R FE 46 heap(1,n-1) N &, #-4heap(1,n) N E .

ATXR—HUWWES, FHAOTH0A LU SRS 1 BTk id A2/ 2
—AMER, FrPAIRATEA AL 4G, £ ERIF, By B A mAn
R G5 R (A HTER 74, B BT A HoAth st 7 #RAE HEVE ot . an SR i P
25 R AR, B stR) LA AR 5

loop

/* invariant: heap(1,n) except perhaps

between i and its parent */

H a6 heap(1,n-1) 8 H, FAT LLESEIER)T = ndlB0TE
Mo

PRI TR AR B A e U S Crir BBl 45 RV A AL T HER THET,
BARTHETENKG R , ARGk, AARY, B4R



PRI AL EE i 2 TR ) 8 00 P BEAS AT HEPE B o, oAt U7 #8 B AT HET:
e IR == UNE, AL Ri3ca 4w, I HTA 7 #8 B A HEME
5, RIEAT LSRRI . 45 A Q4 i, m] PSR 1 fUp==i/2
fHp N A R M AR. WRx[pl<x[il, AR M #EAHEIE T, &
WAL

T J7 00, AR ES R A S R TR PP AN, 843158
x[i1fx[plo X—ZERATE R, HAR Ry 2 8478, 45 /i
11 .

b o o
szt ams N atzms s SR
WA ¢ wmrmEmT A\ €
d e d e

AR G, RS IC R BIIFPAR 2 LR R D9b R e e HE rhgids
THmEZE  [131  Frilb<d Hb<e; FINMHAZAEx[pl<x[il N2, FrLd
a<b; &iGa<bMb<ch] A3 Hla<c. XHUAIR /B 745 p MHACH R
) B8 Ak, Fodthdt g # B HEVE DT, Rk @E I AR AL =pEHT
R

XA AL N HsifupfAS T, SRS T (A Allog nAfIE
tt, AR Alog nfz.

void siftup(n)

pre n > 0 && heap(1,n-1)
post heap(1,n)
1=n
loop
/* invariant: heap(1,n) except perhaps

between i and its parent */



ifi ==
break
p=i/2
if x[p] <= x[i]
break
swap(p,i)
1=p
EREH 4 BE—FE, “pre”Ml“post” HkWIMATHAEALIZREL: W RAE R
B AT E RN R, BAEREuR I 5 EE AN
N5 FEsiftdown, Zx[1.n]E&—PNHERF, Zax[1]53 B — N HrES 2
heap(2,n), #AJ5 H k£ siftdown s fFheap(1,n) A H . ZRECKEx[ 1] K
i, HEEEA THEABUNTHETERN 4R, MERGH T 18 i
] R BB e /DT e A T4 19 IS AR .

L e

20 15 20 (18)
525 Ty S gt g /\ \
29 23 17 2 29 23 17 22 23 (18) 22
%X Iy 7 IN N f /’\ / \
35 40 26 51 19 35 40 26 51 19 35 40 26 51 19

JCE A BRI, SRFARRE S W R R LR R R AN
IR e /N4 5@%&

FEEIR T siftdown B AR B 1w BBl 4 U E 14
() B 770 A, HoAt B 7080 B A HEPE 5

loop

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

XAMEA Msifeup I PEIAAE T AHLL. B ELS SieBEA T4

o WEREH T4 R RS . IR0 R R R A 1 R



42 RIBA T4 R, B4 TEE%@XE#UM\ HIIAS 45 U N hR. B
}: B e x[i]<x[c] 2 LG, B Il A Hex (M [c] PR EL = c4F
BEAT BRI R AL -
void siftdown(n)
pre heap(2,n) && n>=0
post heap(1,n)
i=1
loop
/* invariant: heap(1,n) except perhaps between i and its (0,1 or 2)
children */
c=2%
ifc>n
break
/* c is the left child of i */
ifctl <=n
/* c+1 is the right child of i */if x[c+1] < x[c]
c++
/* c is the lesser child of i */
if x[i] <= x[c]
break
swap(c,i)
i=c
5siftup SR S o AR B, SCHARAFAEAS R 1 45 RicAl e i 545
SRR B AR A, HAth A 7 B A HEE T . BRsiftup2R ML, 1XASER
HH 3 IS TR) Allog nlaEEE, PRI B AEHEIAF 2 1 TSR s A [ 5E Y

14.3 .52 l



BN BAR ST UM HE . MWIAMERE, S 7
i 24—\ iE it insertflextractFAE R 4EF L &= 701 MINERKRE
ERISEBLYCH 1 dn e i——BA B AT DAASE FH B B RO SE . AR
Sl IR SE AT I F R T, P58 L SE
AL BIN B E— DU = [14] BITCRES, FRAS. insertpk Y
G PRI —DHocE, A LERTE KNG B2 SRS it e X
LI
void insert(t)
pre |S| < maxsize
post current S = original S U {t}
PR textractmin R EE & & /DT R, JREE B S H R R
(IE
int extractmin()
pre |S|>0
post original S = current S U {result}
&& result = min(original S)
48K, AT LMBHEXA R LU R s TR, BUSHER T AT ATAR
(IE
A EME IR (38 BAAI e s IR AN T) 8 — N C++2K 5%
R IX —AF 55
template<class T>

class priqueue {

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

};



A HNSEZ N TP AARE A . B 1E RS0 DUE A XA —Fh
GERIRIR —HAESs, HAERBIUFENEA], R )5 AT 5L

priqueue<Task> queue;

FERLNE BRI, AT IS SN Ty oe R . BRI R E T
—/NFE, I H T REAE B A IR I E 2 S A

priqueue<Event> eventqueue;

XA B AR 5 248 F 85 & 70 3R MG BT R A I e 4 BA
Fllo AET IH HR 18 4 28 < SEIGE T, {H2 CH+IRI0 8 RE IR I Ak
H,

B, FATAT LA B AR 2 SR 25 A6 SR SEIRATE S 2 A
S. WERFIEA P, ABARBUR/DNTTRARE & H, EEABTERL
BNME: TS P IROOAE S . MR U noe & B LM A1
T RE -

. IBE1TES(E]
IR =
— R insert | —X extractmin | MMIRIESR n X
H 5 O(n) o(1) on®)
Hi O(log n) O(log n) O(n log n)
gAYl o(1) O(n) o(n*)

RE M REEWEO(log  n)I AN BT TR A E, (HEF3)
ARG TRB AT EOM)P . WRIKEIL TOm? )FIEM
O(n log n)FEVEZIAHIX ], & [FIE—8.57: HnN100/70f, iXPFf
VAR a8 47 I 18] 29 3 N3/ N FHLFD

e S 28 BAB ) e ST SR AL T PRI 45 44 2 TR 3T PR T 6. B
HAWMEFR P AX[. nRrmnouE s, HPxECEHC++HEIE N
x[maxsize+] (1 FAIAEHX[0D . FTLLEER{EN = ORKBEAEVIHHLAN



o FAFCEREI RN, R)JEREF TR ICE A x[n]Ab . XFERATHLA
2% 7 HsiftupfI AT #E: heap(1,n-1). Rk, 4G ANEAEFIMRAL U0 T Fios:
void insert(t)
if n >= maxsize
/* report error */

n++

x[n] =t

/* heap(1,n-1) */

siftup(n)

/* heap(1,n) */

Bf i extractmin B F I MM RS I m/huER, R )5 BT A
L BAHEVER . BT e — ", rlleshosm i Tx(1], &£E
N n-1 oA T x[2.n]F . BT AU B A HEE R, s D R
#1132 heap(1,n). HH—2, ¥ xnIB3)BIx[1],FF¥ 1, XFEESHT
JTCEMEEX[1.n]F T, FF Hheap2n)NE; 2 25, fHsiftdown. 1%
F | ]

int extractmin()

ifn<1

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

X ¥tinsertHlextractmin . F 28 & n N e = R, #FEZ0(og n)
FRIINFTH] o



NG BB ) 6 FECH+ LI
template<class T>
class priqueue {
private:
int n,maxsize;
T *x;
void swap(int i,int j)
{ Tt=x[il; x[i] = x[jI; x[j] = ¢, }
public:
priqueue(int m)
{ maxsize = m;
X = new T[maxsize+1];
n = 0;
}
void insert(T t)
{ int i,p;
x[++n] = t;
for (i=n;i> 1 && x[p=i/2] > x[i]; i = p)
swap(p,i);
}
T extractmin(){
inti,c;
Tt=x[1];
x[1] = x[n--];
for(i=1;(c=2*)<=n;i=0¢){
if (c+1 <=n && x[c+1] < x[c])

ct+;



if (x[i] <= x[c])
break;
swap(c,i);
}
return t;
}
b
XA ] R AR P A S AR R A A AL AR A ek 38, (L D g
LR IR T EIRIIAR NS . M EETOMAE TC K XA &, IR M
AR ZE B 55— AR o

14.4 —FpHEP B

et AN e R TN b- i A - RPN Pave vt/ 4N Lo
WIIREANEFDITER, R MR EANT. EC++F1E FHpriqueueZSitt 4T
I P A g L
template<class T>
void pgsort(T v[],int n)
{ priqueue<T> pq(n);
int i;
for (i=0;i<n;i++)
pq.insert(v[i]);
for (i=0;i<n;i++)
v[i] = pg.extractmin();
}
n{Xinsertflextractminig {F 7£ S A O T BI85 20(n log n), LT55
1 E PR HE T RS LI HH0m? )e AR, WA H 1%40x[0..n]



i+ 107 BN A o
DIEREBEWHT, ol 7 B k. HHP RIS E
by BT R, RS E D, Behh, A E
B RPEZEIRNHE, BRediIeaEe s siftup A siftdown, 1
EATREW BT i KT AR AR TR A HE R AT < M > 77 SR E 5 i fe

KR — D .

CARTH ] S B0 A8, — DN IR, 73— T
AP oT R MR OUER — 2, B E 1. R x
IR Ron R R fid e, AR ITTR TS, JUERKIBIAE T
bR, RAMBARFN. FESH 7 BHxHEASTIRE: 2K
PR, BT AR R TE]

IR0
s
i
IR n
HE
L HEY
IR 2n-1

WA PP SR — AN BUW I AR AP B S 2 Merh, Jendb
2 1% PP BT 2 I WA B 22 S i & A 741
FBrBO AL HE, HAZR AU PR

HE ?
| ] n

I T X B I8 R K AR B ) % K S heap(1,n):




fori=[2,n]
/* invariant: heap(1,i-1) */
siftup(i)
/* heap(1,i) */
5B BT RS A A, AR N s

i, < SHEE, =
| 1 n
PN ERAE R AR R 2 PR3 AR O H . I Fx1Z fie R
BRAH, KEM x[PBCHMERFFIZ T — PR, X2 g
THEMEST,  FRATTRT DA A 0 THAR G 3R ) T 07 G ok EE R R AT HE R 5
5 P BRARAS A0 R s .
for (i=n;i>=2;i--)
/* heap(1,i) && sorted(i+1,n) && x[1..i] <= x[i+1..n] */swap(1,i)
/* 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] */
A T AT H) R R, 58 B B HEFE e FE AN TR 5T AU
fori=[2,n]
siftup(i)

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

swap(1,i)
siftdown(i-1)

T Z 5y T n-11KsiftupMn-11k siftdown e /F, 1048 R EAE )
% N0(log n), HULRMEERMEO T, ZFERIE T 12
O(n log n).

B RO G3AR 1 UM R R (IRt faid ) HEHRRP L7



o HARMEFRF ORIE T 5AAE L FHIO(M log n)PERE, {EXF T WHIHIA
Kol SR IR P IR R R L 10275 F e B PR AR AR

14.5 )77

U o TEARPE T ORAIE T HE v i A7 25 sURIRR 45 R 2 [R)AE 22 1) JE U
log, n ZW. HITHZFHEK, Prlle#sifup Msiftdown )iz T RERIR

o HEFERP B AE R A LB B S A R A5 K (HERI TR P
B> REE o {5 FH ARSI ) 2 1] o

ERATE . PRI B ARS 2 A& Se 2O A tH e AR, 153
PPAT IR IR A RFF AL N E . AR 52 73— A A2 2
EAT T HERIE S5 M AN VR . 31 HE 1 s 0] DUMBGR EL P aRis 47 B
RYERONE, I HA U RIS AT 45 R I IX L PR ) o 3

g GF i TR AE WS 706 A HAH 4 P B B 5 )
HE) ATl (CRRESEdl) a2, A TR SR S A A [F 177 2
TR DGR E 2R

AR R . IR AT AAEAS RIS FE P o0 BB S 50~ e kR
A, BURAHEFP N AN ERAT . B Esiftup Msiftdown 2 {1t 1 SRAUZA
MR AR R BN NHEHEF SLIERS, AT A S R A ] T
TR, E2IAVEE AL 74 TAE T ERAH R — oA B R &M
VERRIN BEAT IR o R TRE R ES BT n] BLUA XX 2 4L e
XU SRR E AT P R AN [F) SRR T

R B . H s 2RI AT 2 02 BB R IR R a4 H
Ry, i e AU 2 e B AR S BL o g 1) BATTR] AU A F A C++38
priqueue B _E—F ] C++RIntSet fI TG RHEMT E AT ERATE, =R
R BARSEILE € 2 0 I REA 2



14.6 =] /i

LSRR T HER SR BN, AT REMAR i AT . nEUATE N
LU AP S5 1) R ?

2.1& Msiftdown i 22 3 2 T B FITE .

void siftdown(l,u)

pre heap(l+1,u)
post heap(l,u)

RAGHBATI [E] 2 22 /0 7 Ul B 0] F B RAEO(n) i 18] N #43& —n
JuHE, AR — M D HSE P B HE R SR

B3I — IR BER I HEHE AR o ARHIAR 511,319 R A% 45 Y
FIF Y B2 Bt RE ey 2

4. A FH LS 4 BA B O HE SR o T 51 ) ? B N B P, AR
ERESE S N Y

a MR ZAY (K2R T BB R PRIV 2 50 Tl 451
TR IX I AL )

b. iR R SR A AT,

cAEAFA 1042 B i SO A 3kt B K 1910073 4.

AR 2N A FE SRR — BRI P 3t (FESEBLL.37
TR I T WA A VA I HE A2 A I 2 B A ) D)

5. AH 7]l 75 R MUE (AR T0MLZ 18D 7 FoZa fe b4
HER AR o ARRX — [ R B & L 3 A T V44 Fr 25 &AL
H, HENBUEREIE —EaEmMET G FPE#ME) - David
Johnson/EABIMITIE SCHHE H, — MR THERI S IEESEOMn log n)
I R P9 SEI R R 5% Tt B A ] S8

6. A LR SO B D0 SE AL RS SR 1 7] B e 4k B, R 4k
AL EEE — N TR ERG AT (B Ea s



FERREL B 7D o OO I EE — AN B DR s 58 SR B 2R i- 1 i P s
NPT 75 BT TR 2 A — AN 2, AT AR T AR B A B i =5 B B[]
PRI IE L . Ed McCreightfE it 2k WH & B SR FEAMF 7 Hh 0o W TR 54 i 2 FF
RIL, RENFGAEE S8 In— Ao K38 4Er, a3 HAR BT A 11
i, AH A A i B I [R] IR b T log 1o WA SEIIX — i ? fRBE— T
X EHCE IR EES S #4.9 R IE L Tlog il T N THRGCR
AR TSR /S i P

7AE S EALE, R 2 DORH A ATe R R R S 2 S R
HF ORI . (R RATC S LR 7 AR R AL, W ande
L. 2 IR R B ABRIE. 40 LI R — D B

8.7 MR8 77 v AT ARG b S IR 7150, k) o R P BE R 1 A 56 2 BA B
CRABI - 38 R e 128 KTk 2

9.IF BLEAR 2 % A i HESZ B A, insertAllextractmin [ 5 #0217
[ HRAE — i B TEE A .

1046 F 2 17 & HAR AR HERI L AW & o R AE - FEH, Briands
W1 Al,  Lynnily & | Peter, ¥ HAE R F& -H Lynn /i | Brian, X645 5 iE
CIEZSHISE

Lynn
t

I 1
Lynn Brian
|

I 1 |

I
Peter Lynn Brian Al

EAE A HRPRZE R FE M ERER AR SE R R R FRER, ERKAZ IR 28 PR
WL B TEFRRI S R — ) (FER T 1a s h X FvBsE H 2 ok
1) [15], A4 2 ShFREANRIEBRA 2 K? HIRMEE ) A AT
HE R ZHE LR R IR



11 AECHHARAERSAR 2 U (T SR . LS 2 BA S AN HEHE Y 2

14.7 RN [R5

11.6 41 1 Knuth 1 Sedgewick 4’5 ML TS 515206 . Knuth [
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By v AT T G, FREFRT R T #E, KRS R BUE
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FATHIZE — A S TR L& B SR B il — Mok (BUJLA
RAVERNIEME DR RN, FATHBERS 2 s 53R 21 3% 1 4
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AP FRES], HERZHE K, Wil ERESRE
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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(); ++j)
cout << *j << "\n";
return O;
}
whilefE 3 B A R B BRI AN SESS R AR THEASEAR 2 R0
U, ZASESERERIE), NS forfEMIA NN LS, IHLHRT R
R 2w EEAE U, SR (B R RN IeX —
D o
FE N SR 1) R R SRS A A B B H LB AT ek . N4
T AW —HEGE R (B2 PRI RE T 21 NEE, $ZEUEIS
WK RS, X550y 3417 L 48 45 ] «

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

of 34375 unto 8929 is 6595

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

in 12154 for 7139 thou 4629

ZHI789 6164 FLiA] HF K HEAS 8% 2 FLiA] “the” (I EFRA1IX /M) F
Hr, HeBIN16%) [16] o ARIEIATHIELIE] E X, “and” M1“And” 7 E 7))
T4

ERGE T T CHAR S, AR e AR AR
I map R B HOHE S AT 47 R KRR

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;

}

whilet® AR LR Gl ABRTM,  FEXTA SR BT (WIia e
0) 1. forifAJFLHFLF MM 7k [y 5in], JRAT BN A5 (first)
HH4 (second) .

REC++SE B fadm HisfrE kb ah . ERAYLEE L,
CAH (&) RFE7.68, HEBREATE2.450, MmAHREYL
AN, Hh R {EA T E0.38),

T WA EERS TR], BATAT LA S H S EIR, BRI S
B TR 1A BAR AR EE . B AR DA SR 1l 38 T T — 4 RS
T H TN, “the”M“in” 2 Ja HIEAIFR, IS4 5 28 0L A4
UGN T

bin
0 Cﬂun!
word - next
) ¥ ]
the in

FATHAN T HICHE R SEIL RS & -

typedef struct node *nodeptr;



typedef struct node {

char *word;
int count;
nodeptr next;

} node;

EPEAE AT e An < Bm] " LT, (E&) P 29 131410 AFH
] . RATRAMLE S IMNE, FER29 131541 K B E MBI R 1
KA, FRsREUE X 31

#define NHASH 29989

#define MULT 31

nodeptr bin[NHASH];

A R B REAS A B U 9 — /N NHASHHY IR 54 -

unsigned int hash(char *p)

unsigned inth =0

for (; *p; p++)
h=MULT *h + *p

return h % NHASH

For i AT 5 B LA fRhON IE

N1 ) main B ECE e B RS R AT W OYNULL, 4225 132 B iA] I
I EUE, AR E ARSI R . ORAFF R BR] AT U

int main(void)

fori = [0,NHASH)
bin[i] = NULL
while scanf("%s",buf) != EOF
incword(buf)
fori = [0,NHASH)
for (p = bin[i]; p != NULL; p = p->next)



print p->word,p->count
return 0
FETAFHincword 58 /i, "B 75T 05 %m A\ S im] A ORI 1) T H A%
HE Can R ART3A XA AR, g th s g w)ia i) -
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 PRECH Y for TEM & H BAMIFESIEN SN N R K
W7z, R EE R IR A B, RO A
o NESEARFE S| FR R CHARH C R R strdup K58
BOZATESS) SRR A Rl N B BER B s AT IR
XANCREF IR E A TFE 2480 (ERCH+RA—FE) , (HEdlA#E
TERTREOSH (CHRATREAIN) , iyt #AF R 75 20.06%0 (C++ik
ARFTE03IM) o KL RBITAZ3.080 (LLAT27.680) , Habs
I IE)20.56%0 [17]1 (PARTZES.280) o AT (H30ATHICAREE) & il fk
B3R LE G+ THEASEAR J2 o B LS PR — D H B 2
T RAT T S 41 1 SR B SRS M A BTV PR
WA R B AEA AT 22 RN BT ERAE,  ARAERAR 2 ) setFImap oK
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MR T BOTTIRR TR EARR, (S Z P 52 L i) B R 1
OUVEREORIE,  BANRE SCRFEEARIE B B R AF -

15.2 5 iE

BATA] R SO R A S 7y, V2 B ) R A DLE A R BRI A
k. HE, ARNERMBFEER RS OO, B ML)
AL H# 2 “substring searching”. “implicit data structures”Z %
IRV .

AR A — MR KB SCA 8 < LA B B R B e 7 A SR 2 iy
BET R, FATCEEE, REEMKITEREEADNCARAE . K
T SR B R IR | VF 2 R SR T B A R ) R B

{8 AT DIAEPAT IR TN SCAR WA BEAT TiAL PR, B4 A1)
DS, — AR (BB, 9SO BRI AN [F) B SR 0L R
515 IR B AR LA — MR . KRR A R 51 15
Frrl R BRI 225 7€ B 5n]) . Dy 1 SRS, JAT] BN RS )
A FIR BERIEAIT N, (HRESLIE R R 2, WERESRE.
(AN — 2 TR 51 B st X R T D

NHIFRAIA PR KBRS, IR N B A ) L
2578 — ORI E AN, AR P R KKES 774/ 5. 4
un, “Ask not what your country can do for you,but what you can do for your
country” P KW EE P45 &“can do  for you”, 5 _KHJ&“your
country” . WA 9 5 AFELRAX AN ) AR AR e ?

XA ) UL BRI 1 2.4 R AR o WIERE N 74 55 A7



FEc[0..n-1177,  ABAFRATT AT BE 2158 HISABL I T D9 AURE LSRR

maxlen = -1

fori=[0,n)

forj = (i,n)

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

comlen PR 0 [81 3 A S8 A5 B th LRI AR S, S — A
R IR LA :

int comlen(char *p,char *q)

i=0

while *p && (¥p++ == *q++)
it++

return i

BT ZSEEE AKX, R s Z&n? 6
o AT DL B R R E ) S SR SR, (HIX BLERATHT R
— R AT T

BATHIRE P e 2 AL PEMA XN 4, IR A E B e

#define MAXN 5000000

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

FATRAL ] — Ry Jm A B Tl BB m 45 0 . B IR AE20
0 FAA TR, H70  FRNNIHIT IR 1 XAEEHE
—NFERHRE A, K va. EEHURARY, FATD a1, R E

AN TCER TR PN A B o B B4
while (ch = getchar()) != EOF



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

c[n] = 0;

cHIER G — N ICR B AR, AR AT R AR A bR .

JLERAOFR VBN FERTH, T —DnmfErNE D FRIT R
MIGg, WHESRHE. X TH A\ 747 “banana”, ZHUH AW RN Ml
YRR E

a[0]: banana

a[1]: anana

a[2]: nana

a[3]: ana

a[4]: na

a[5]: a

HHaPIRE IR RS T AR NS, HikiRa
N A

MR K AR AR AP IR, B4 e HILAE A A
HyJaggr, I FAT E i A LS R R e 28 CItIR(E2.4715 L HE
331 —FE) o “banana”EUZHHEF -

a[0]: a

a[1]: ana

a[2]: anana

a[3]: banana

a[4]: na

a[5]: nana

SRIGTATE AT A F A, il FE B4R e 2 ok e i K I B
FrH, A5 N “ana”.

AJ LS FH qsort bR 0N Ja S HEAT HEFP -



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

o 5 o $pstremp S A Xt stremp 22 B K — 2 1B A . 1
TS, 4 FH comlen bR £ 5 v P I AH 41 B 1A AT 1 - BEEL

fori=1[0,n)

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

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

printfiF &) FH 45 FZ fay tH 547 £ 7 fmaxlen ™ 74

BATRATFIFER, 7ESamuel ButlerBliEFH (fif %50 #7F) —I5HI807
503N FHR B K E S PR . 1P 77 Z4.810 KE A X AT 5 -

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.

X — IR I EJuno K1) i Minerva CFVE L) FHIE
AN (Achaean) EB§HRHA T HIBAR, AAE XAEMinervaldix B g —
FAEMELE 5 Ulysses CURPEHD PrignHehIl 7. XA E A
PR WA SR B, TP AR, BA T ZEO((n log n)is 4T I
[

XA PRI SCA,  Ja 88 A A B & AAA FIn A FE £
kR T . SIEORTS T i FS S SRR T RS R R, R
HRANIRE R G BB A — DN EE RN

15.3 A gl e AR

ARy A BB AL SCAS ? — R Bl i (1 U7 iR R Lk — Rl i T AE IH
Tl B R 7 R AR T — AN S T BB AR R AR 2 —



Y, B A BEAR T TR

uzlpcbizdmddk njsdzyyvfgxbgjjgbtsak rqvpgnsbyputvqgqdtmgltz
ynqotgigex jumgphu jcfwn 1l jiexpyqzgsdllgcoluphl sefsrvggytjakmav
bfusvirsjl wprwqt

XA IR AR T LA

IR GE i — R BRI (UnScrabble™ B{Boggle™ ) i FEEE,
BT RIARF B O R — R, BINARZ 2% . it
Gt SRR TS RREG, RTIT AT H S AR S 1 SO A —— A AL SOk
HHY L 13007 B A L 71000, 844614 A ARIBER B 2 di A B
3. RAEFATME F L |7 —/ND

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

LHEFA R A BN e FATTEREN LA B B A TR R
Y, 0~1007E il A 3651 FE AL HE B 71 Jo ik 0w — MR LS 3 . AT
A DL A0 A R R BB WE R (BEFL) eRBOKRAS 2 58 RIS 1Y
iR WIRASRRZ85C, MAHIRAKNAHERZLST.

X FHOSCHRR MR IR R AR REEQ, A N EERU
FrmlBETEAR K. B IEAE N B BV HAT — N R BEN LR &, B
g A DL 350 NIEOSERE) SCA . Bk, JRATTAI BUR B — A, 4t
THFAZ BN F RN B BZJa R R ILRIRE, 5555, 1E
FRENLCA B, FATH a0 7 B — D BEHL R BUE R — A ]
NI (Order-1) SCASHUR FHIX A7 54 LY -

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: T 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.

FATA DX — B R B E K84 e 2 iR 2 s
5 B BT B A B0 0 7 RRB R RO — i
TR o BN, TETHTHASR N PR EHEFERAL E. 1. O, UMY,
Jo T ERRAIW ) AT eV /N —28, BRHEA A BRI E SR D . 3 B 2l
AN — R E VAT = 5 (ZEF R RN BER 2. 1m
B VAR AR, RZHEIAA R 1, HIERATRIERE (FEIR
FEMTER AR ) of M 22 HABTE R P [ 10 I Pl e AN IR EN U . — 7%
Sy B B AR B A BRI PRI T, IR 4B AR AR [
o ARSI 4E 22 F) VI8 AL

BAH A H R ARSI N — SR A K. 1
WELR—k  #EFE, AN DRER 5 —DIRESHR AL
o PRIEIZ A — A B B B 0B 2 1A FRARZS Sy 2K ) R

AT AT DAAE B m G ] b AR BB L SCAS s Fe 2 1 7 V2 Bl AL A HY
SLrb R B R — R TR I A SO, RS R, AR
JE MR S R e £ N — M A §L3E] (15.1 IR B T E S
PRSI L ED + WERAEFEAR BN — AN BRI 25 R AT J LA S 18] ) 5
JRAIRAE, AR AR RSN NEOGBRISCA . N 2 B A AT 14
B PR LA 5 i AR B BE LSO AR

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 is 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 in 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 B SR LRl UKL H K, 3 BSOS i TR Ae 4 A P RO AT 1
TR, R Z TR e g FEATL Y s T 2B SCAS AR AU 9 S AR 28R T8 5 2 A
AR o

WAL AR 19484 11125 44 112 3 “Mathematical Theory of
Communication”H' 5 — {K & 2 7 BRI A1 5L 18] 21 1) 93 SCARK T U {RL
Ko BAGERXFEUHT: “CAR RO RIIBSCAR] [18] A, FAITkE
BT — AR B IFAEZ BN LLEFE— B T ke REHEI2 5 — 00T

A1, EIERNZTEE, s T RS R A4
TR LIRS AN RIRE S R 7B, RIEEHE. XTI [
RO IR 2B SCAFI B 250 0B . 1R 3CAR] [19] , AL AR
KR an R 5 SR AR ] DA, IR JEE A ERE, Al TiEE
LR HEE ST N

A DL AR oK B 8 78 X — 3R i TAE . AT AR kB B 7R Af K%
K CFE 7 1% 2 7E 1 4H.inputchars 71 775 MBIK] AR :

intk = 2;

char inputchars[5000000];

char *word[1000000];



int nword = 0;

FAT A DOE I 3 AN SCASK LR SE B R B, AT A2 Bl
B (AT SRR R X T gEbL st ) o FRATTSEBRR AT A4
I RACE A wordlE A —FR M AR R A, AN A Z A AE T E AN E
HRAFIHE CERLEBESED » ZAEnwordRAFFia K H . RATTH
A A 3 B A

word[0] = inputchars

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

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

FEAS BLIR AR B 0 2l inputchars ¥ JE T (ANFE 2240 BC At A7 i 2= (8]
I Fscanf $24Ef

THRHAE NS KR &

e e, WA word HAHABATH, LS 2R F[F — Pk
)R S =L W T PR Sy A R SR (F

int wordncmp(char *p,char* q)

n=k
for (; *p == *q; p++,q++)
if (*p == 0 && --n == 0)
return 0
return *p - *q

2 BB - AR R IN RRE A3 S AT B . BRHCE B AT, B
K Edsndfl, JHAESR IR AH R A EE SR BIAE ] BB B AR 7
Ry, (B 25

e NG, A JeEword S P INKAS2 47 CIRR A ELECeR
B A=iztrflee) , I SO ATk 598 R shBEdLmH D
SR 5 A -



fori=[0,k)
word[nword][i] =0
fori=[0,k)
print word([i]
gsort(word,nword,sizeof(word[0]),sortcmp)
RIEH —FE, sortemp R BN E TR S HIE I 1 — R
PATH) 2 [ S A IR 1 KB RO ke 5 im] 45 B
IR kN1 HEi N CAS H“of the people,by the people,for the people”, M
wordZZH ] AR T THX
word[0]: 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,
JEWE I, BTN T E word RN JLE T EE [H I AT 14N B
i, JEH 5 A 2 AR, G R AR “the” J5 T PTER A 18], BAE S
LHAPIATEI, KA =L ik “people,”, —IX“people”.
PRAEFRATT AT LR 1 B8 Dy AR ik >k A2 e 2 SR SO
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 0
break
print k-th word of phrase
FATIE L Ky phrase it E NI A AP RIS — D HEE (HIZ—TF, &
L B ia] R AR 1D RS IR AT dR . R AR 9.3
T AR K E i phrase Y 56 — I I (FRBZE — IR AR <8, 9.3
) R B SEHLR I XA TR ) o #E NRI forfE M 339 A A 7] 1)
i, JHMEHE K120 AP BENLLFE—A> . a0 Rz R TG B BBk A B
NO, IR BFTRE AR T e —A, R 3RATTBE B
) FE B AR SE I 7K AR, R IRE T AT AR R 2 H 1 B
Ft:
phrase = inputchars
for (wordsleft = 10000; wordsleft > 0; wordsleft--)
1=-1
u = nword
while 1+1 !=u
m=(+u)/2
if wordncmp(word[m],phrase) < 0
l=m
else
u=m
for (i = 0; wordncmp(phrase,word[u+i]) == 0; i++)
if rand() % (i+1) ==0
p = word[u+i]
phrase = skip(p,1)
if strlen(skip(phrase,k-1)) ==



break
print skip(phrase,k-1)
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FEJ¥ spacemod.cpp A CH+HH IS Fhas fte it 7 —Fh s 8] H45 1
FEF B 56 1308514 H

cout << "sizeof(char)=" << sizeof(char);

cout << " sizeof(short)=" << sizeof(short);

R IIE R PP IR B AR RIEAT T KRG 10 &

sizeof(char)=1 sizeof(short)=2 sizeof(int)=4

sizeof(float)=4 sizeof(struct *)=4 sizeof(long)=4

sizeof(double)=8

AR P WS B 44 SR E T 2 AN

struct structc { char c; };

struct structic { int i; char c; };

struct structip { int i; structip *p; };

struct structdc { double d; char c; };

struct structc12 { char c[12]; };

BT =%, EzEEXT, BN sizeof 15
SR Ja F AL R T ) 2UZE H b new 73 BE I 7 1 B Al 1

structc 1 484848 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
FATHISE — D sizeof 25 HY, 5 N KAY 10 DEUBE T new iR [H]
HESEFRET Z AR ZE 00 o IX N0 H R AR LA . KB e — 80,
B2 70 Ao B /R 2 RN BEER — .
XA — AT A
#define MEASURE(T,text) { \
cout << text << "\t"; \
cout << sizeof(T) << "\t"; \
int lastp = 0; \
for (inti=0;i<11;i++) { \
T *p = new T; \
int thisp = (int) p; \
if (lastp !'= 0) \
cout << " " << thisp - lastp; \
lastp = thisp; \
} \
cout << "\n"; \
}
HHRENETREWNNSE, BN REENYL, BN
BAE G| 5 B R 44 5
MEASURE(structc,"structc");
(A ER A T E 4SSN C++5itR, {H2
CH+EMMI N NHA RS FEHEES R EERK. D
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4 sizeof new 5 BLAYZS (8]
int 4 48
structc ] 48
structic ] 48
structip 8 48
structdce 16 64
structed 16 64
structcdc 24 64
structiii 12 48
structiic 12 48
structcl2 12 48
structcl3 13 64
structc28 28 64
structc29 29 80

o3l — B BhBRA MG F L5 sizeof 158 . fHEN 1 Je X 45 44
P K8 sizeof KA, IXALAERE | Mt AstructipHsizeof /28 1. I
Ab, AL LA FEXF5 A : R4S structede 2544 B2 BSGHR 70 3 75 22
10 NFEY (FA4> char fl—double) , {HZfFfifistructcde s B244F
o

HiA—HgH T newla BT EC A H . FTLAEH, X Tsizeof A
127 AT ISR, 75 B BOR) A (] #2487 19 sizeof 1377717328
FHEM T E64TZ T A — ik, 2 ECRIER/ N 2165 5L,
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7.2 | — MEERR E CIa FIOT I /MERF . FATTR LUk e —
AN —A>—HE TR timemod.c £/, H T y—4 C @8 HFL AN [ T 48
iR, GIZFER AT & iBrian Kernighan. Chris Van Wyk#l1# T-19914F
5. ) MEFRmanf AL 7 —RIAMT Frd) 17 AZERH S KM
17K FEis R4

T("Integer Arithmetic");

M{});

M(k++);

Mk =1i+j);

Mk =1i-j);

XEeAT (PAR S8R IRIAT) S AE N RY S H -
Integer Arithmetic (n=5000)

{} 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=1i%*]j 491 490 491 491 490 20
k=1i/]j 2414 2433 2424 2423 2414 97
k=1%]j 2423 2414 2423 2414 2423 97
k=1&] 491 491 480 491 491 20
k=ilj 440 441 441 440 441 18

5 T IR T HSE 5

fori=[1,n]

for j =[1,n]
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& FoREISHIZE T ZEIASIRPAT BN Bh i /] [2] (R &R GELA
R NBRAL) o CRLEI A RIZAE — B, A —F B RE % 35 B
RIATBERYIEAT . D o — A AN N AL 28 1 R s E 8T 5T
o B ATUWHPIT TIEAETFZE 10 180, T AT EKE R
25 EOINFP A [A] o B 1 BRiE ASE B = — DN E R,
TG AR AIE AR ST 7 BT IR A AH ]
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#define M(op)

print op as a string
timesum = 0
for trial = [0,trials)
start = clock()
fori=1[1,n]
fi=i
for j =[1,n]
op
t = clock()-start
print t
timesum +=t

print 1e9*timesum / (n*n * trials * CLOCKS_PER_SEC)
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Floating Point Arithmetic (n=5000)
fj=j; 18
fj=j; tk = fi + fj 26
fj=j; fk = fi — fj 27
fj=j; fk = fi * fj 24
fj=j; tk =fi/ fj 78

Array Operations (n=5000)

k=i+]j 17
k=x[i] +j 18
k =i+ x[j] 24
k = x[i] + x[j] 27

XLV s AR S BG4 7 ) CRA TR E8NRD) o (ESD
fEA T, FATTPR G E IR Sy 17 R 7 RUS AR S T ER AR B
WEREHEEAZ, BHBERNITHBAA K,
TR 25 R BT A TS R A AT — LR i R R E Y
PR
Comparisons (n=5000)
if (i <j) k++ 20
if (x[i] < x[j]) k++ 25

Array Comparisons and Swaps (n=5000)
k=(x[li]<x[k])?-1:1 34

k = intcmp(x+i,x+j) 52
swapmac(i,j) 41
swapfunc(i,j) 65

FLI AN AZ e #8111 bR B RAS B Y IR RRCAS B A 22 209080 - 9.277 B
B AR ek B R A N BB AR T SR A B R B AR BT -

Max Function,Macro and Inline (n=5000)



k=@10>j)?i:] 26

k = maxmac(i,j) 26

k = maxfunc(i,j) 54

rand BRI A AR XT3/ (A i bigrand BRI T B A IR
rand) , JFTBHEIIJFHEEARERIZER M EEH & A ZRE
BREBMARE) , W= RIS E RIS T A, g = ek
K is BN =5 ZEUAD I [A]

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

A IR LR T e, FRAT4E /N T nfME, (B AE EL HI T4
WK, FHEE/NEn:

Memory Allocation (n=500)

free(malloc(16)) 2484

free(malloc(100)) 3044

free(malloc(2000)) 4959
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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)
{intj=0;
set<int>::iterator i;
for (i = S.begin(); i !'= S.end(); ++i)

v[j++] = *i;

b
class IntSetArray {
private:
int n,*x;
public:
IntSetArray(int maxelms,int maxval)



{ x = new int[1 + maxelms];
n = 0;
x[0] = maxval;
}
int size() { return n; }
void insert(int t)
{ for(int i = 0; x[i] < t; i++)
if (x[i] ==1t)
return;
for (intj = n; j >=1i; j--)
x[j+1] = x[jI;
x[i] = t;
n++;
}
void report(int *v)

{ for (inti=0;i<n;it+)

v[i] = x[i];
}
b
class IntSetList {
private:
int n;

struct node {
int val;
node *next;

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



b
node *head,*sentinel;
node *rinsert(node *p,int t)
{if (p->val <1t) {
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,0);

n=20;
}
int size() { return n; }
void insert(int t) { head = rinsert(head,t); }
void report(int *v)
{ intj=0;

for (node *p = head; p != sentinel; p = p->next)

v[j++] = p->val;

1
class IntSetBST {
private:

int n,*v,vn;



struct node {
int val;
node *left,*right;
node(int v) { val = v; left = right = 0; }
b
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);
v[vn++] = p->val;
traverse(p->right);
}
public:

IntSetBST(int maxelms,int maxval) { root = 0; n = 0; }

int size() { return n; }



void insert(int t) { root = rinsert(root,t); }

void report(int *x) { v = x; vn = 0; traverse(root); }
b
class IntSetBitVec {

private:
enum { BITSPERWORD = 32,SHIFT = 5,MASK = 0x1F };

int n,hi, *x;
void set(inti) { x[i>>SHIFT] |= (1<<(i & MASK)); }
void clr(inti) { x[i>>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 (inti = 0; i < hi; i++)

clr(i);

n=0;
}
int size() { return n; }

void insert(int t)

{ if (test(1))
return;
set(t);
n++;
}

void report(int *v)

{ int j=0;



for (int i = 0; i < hi; i++)
if (test(i))

v[j++] =i

b
class IntSetBins {
private:
int n,bins,maxval;
struct node {
int val;
node *next;
node(int v,node *p) { val = v; next = p; }
b
node **bin, *sentinel;
node *rinsert(node *p,int t)
{if (p->val <1t) {
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,0);
for (int i = 0; i < bins; i++)
bin[i] = sentinel;
n = 0;
}
int size() { return n; }
void insert(int t)
{ inti=t/(1 + maxval/bins);
bin[i] = rinsert(bin[i],t);
}
void report(int *v)
{intj=0;
for (int i = 0; i < bins; i++)
for (node *p = bin[i]; p != sentinel; p = p->next)

v[j++] = p->val;
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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;i<n;i++)
printf("%d\n",a[i]);
return 0;
}
N XA CH+FE A8 CH+AR AR e T (1 set

int main(void)

{ set<int> S;
int i;
set<int>::iterator j;

while (cin >> i)

g3 &L

SE R TR AR



S.insert(i);

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

return 0;

}
Zr 3R 1 BT MR RO PERE .
2. MR R P R BB TRRR PSR -
#define BITSPERWORD 32
#define SHIFT 5
#define MASK 0x1F
#define N 10000000
int a[1 + 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. N CACRE 3 I 2 582 v Y B HOR SEBLHR P 5
int main(void)
{ int i;
fori=0;1i<N;it++)
clr(i);
while (scanf("%d",&i) != EOF)
set(i);
fori=0;1i<N;it++)
if (test(i))
printf("%d\n",i);

return 0;
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TN ) RS R 79 28 2.4 0.5
[T (MB) 0.8 70 4 1.25

AT AL, S AT 1S ST R 10,280 4 A/ HH
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4. WEE12%, JUHZTE12.8. T H A B E randint(1,u)iR [7]1..u
H R — AN BEHLEE L
fori=1[0,n)
x[i] =1
fori=1[0,k)
swap(i,randint(i,n-1))
print x[i]
HrArswap R B H1E & #x H I N JE 3R A Krandint PR £ 11
T 12,175,
5.8 A7 R8T 00077 MR E1 000734, BUE BE125 10,
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10037 Jy— Ml AR B 5%, B /814 H5 000 000/8=625 000
NI S R FO~4 999 9992 [A]HIHEHT, SRIGESS —fEF5
000 000~9 999 999MIHEAY . kit 55y ] LALE kn [ s (6] -85 Fin/k 1) 2 [8]
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data: 3 2 8
from: 0 2 1
torf 1 | 5]3
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top
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from[i] = top

to[top] =i

datal[i] =0

top++

A BAZZE K EH Aho. Hoperoft A1 Ullman ZW’5 /) Design and
Analysis of Computer Algorithms [1] (Addison-Wesley ! fixt1:19744F H
B 2,120 %I T OB TR G T  IRRR T, &



TR A

10. 7 JE R 40T B R A I AE 10 L0 FE B4, A& P Fe TG 5 0
I e PR ER 51 2% 7 FTHTE NITHES, RT3 RCEE =51
FEr . SR ORMUE AL, BB SN 18 206 AR AT B ——X
7 22 i 0 PR FP 8 23 OR M LR v R BT TS o R T, 5 B ) e i A N 2
FAREEAL T RN, PR AR BAR O e A, i A A T ) A R
NARABEAE—NHA? — ST EWLIAE R RAE I HA LK

= H

11BN S 2 I I OB EFE 1, H A I s 4T B
AT FATENHLENAE S B ot DRIL, ZEIAEET &6 4K, AR5
ToRIFEEAE S35 KA & B, AR AT ORI T
EIECE Ao 89Tk Bl —IR 75 22455081, RIREFREM—Y, JFH&
RAFTELRILFE It AIHIT K16, Ei8fEE 7 LA
B, INERTHE CHEE, FEAILEEEIENESSE » BT
IAEAT ENAL LS B, BRIk m UASE R Rl iR B et e R 12 1)

12 AR AL E, Fros R N RO T XA . A RIS
M EE 1Y 50 iE Y B www.spacepen.com. Fisher Space Pen/A ) il 3. T 1948
F, HPEBEREBARENR R KRR 53405 by S LR [ AL
it

F2EE R

A FRNMIMRIR A EEEI 320 KA AR F FE i8R . BRI —
(%) A0 N NEEEL, JFER A 0H B T AN — i
A, FERRER AT N1 HIEE S N 5 — AN S A




0/1 $£m

KA AR, B A0 2 5 2000 840, A 142 R 1%
AR ST AR SRS, (HX RS =M. R R
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3. T M A3 AASHE x[n] 7] 72 e Frotdist M E
for i = [0,gcd(rotdist,n))
/* move i-th values of blocks */
t = x[i]
j=i
loop
k =j + rotdist
ifk>=n
k-=n
ifk==1i
break
x[j] = x[k]
j=k
x[jl=t
rotdist A1 n HYEKALECE T B E O R EARERIE K
Ui, WL B A BRI RN D .
N —AME ¥ 2K H Gries[fScience of Programming—5[118.1%, ‘&%
B ek Hswap (a,b,m) K Th RE /& 3¢ Hex[a. .a+m-11F1x[b..b+m-1].
if rotdist == 0 || rotdist == n
return

i = p = rotdist



j=n-p
whilei !=j
/* invariant:
x[0..p-i ] 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>]
swap(p-i,p,j)
1-=)

else

swap(p-i,p+j-i,i)
j-=1i
swap(p-i,p,i)
A RIEAAZR A F L W R4
ZACHEER N X B CERAREBE R IEED vHE VR B 5ok A 218
WL RE R R (AR AEANE) .
int gcd(int i,int j)

whilei !=j
ifi>]
i-=]
else
j-=i
return i
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3 lines 9 x

6 lines 3 blank 3 x 3 blank
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boolean BinarySearch(DataType TargetValue,int *TargetIndex)

/* precondition: Element[0] <= Element[1] <=

...<= Element[NumElements-1]
postcondition:
result == false =>
TargetValue not in Element[0..NumElements-1]
result == true =>
Element[*TargetIndex] == TargetValue
*/
McConnell (] (ARG KA) — R 402 TR PG #1832 — 1
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1.David GriesfE19824- 552 #H[1Science of Computer Programming
20771 ~ 2521471 )“A Note on the Standard Strategy for Developing Loop
Invariants and Loops”— 3 H' KRGt HuiE T 404k | 5Hi%4.
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5. 4001 56 cumarr 5 BH A%,

float *cumarr;

B4 AE

cumarr = realarray+1

4 B R cumarr[-1]98 [F]realarray[0]

9.1 it {E maxsofar =-co%f #fimaxsofar = 0. U1 -coffJ{# FH1E/RIK
=, ] PAE Fmaxsofar = x[0], W44 ?

10474640 R In# Heum, AH1Fcum[i]l=x[0]+L+x[i]. 1% cumll
~1]=cum[u], -4 ¥ A Ex[l..u]l 2 FMH N0, Fitk, A LUET E L cumH B
FEE A e BRI A B i ) 1 s XA LUE AR S, A
O(n log n)Ff [A] N 58 e IX AT 21 Iz 47 I TR) AN B 3 e DE IS T8) £ 5 25005
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LB B AR R E I, MW TR sl A 2% it 2 18] (R 5% FH
cum[j]-cuml[i-1], 3 7 cum & 2881 _E R B E 4.

1R2.AEZFAH 7 — B I0%dH . w] DS IE 75 ) -

fori=[lLu]

x[i] +=v

BATEA

cum[u] +=v

cum[l-1] -=v

B PR 15 ) SR x[0..ul i bv, 285 FEAX[0. 1-1]F R Fv .
XKECAH R e s, RATH T G AT E 2 A x:

for i=n-1;i>=0;i--)

x[i] = x[i+1] + cum]i]

RS ICR N B A I BLIE AT I [l NO(n? )R 2] T O(n). 7£6.1°75
IR ) Appel IInfA T2 P i, WSS vH B I B X AN R, A b
WARRTT G, it RIS T IN ] N4/ NI R 2 120008, R P 1Y
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PR B, is47I R HOMm3 [(log log n)/(log n)Y2 1 ). MAITIEAH T
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FNAE T HAERIEZI PN A sEAER TR IER T .
HYF AR
2. FTHIXeAr A B 5B Van Wyk 7 vE I — N8R . AT 7 v
15 Finodesleftf % freenode Fr i [7] 1 45 sl )N ANODESIZE . Y4nodesleft
ANENS, HH 5 i % H SINODEGROUPH — 4 4f 1
#define NODESIZE 8
#define NODEGROUP 1000
int nodesleft = 0;
char *freenode;
X malloc A FH AT LA 3 5l an T R 20T 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;

}

MRS AL TNODESIZE, NSRBI &4t fmalloc. 34
nodesleft’ NOI}, HAMNFEE—4HEE S . [FHS51THHEERImA, Biis
AT 2.67F0F% 221.55%0, H A fE/Emalloc I 1H fr I T8] FH1.41F0 F% 2
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4.— % B P AR A AR R T DA SRR O I TR 40 0920

SR M REVE RIS L EL A zE—EaBAT. A
iof, ST ARHEFEAR, BVRERSTE ¢ SRR R S % A
fEo ERFMEN, FIETHEEM XS ER, DI EEBAA it
tAAFAE

6.451 21, A LAASE A I T R A W — A R 1S

ifc>="0&& c<='9

i B — PR O R, R EIEATIR B AR — R A
o WIRVERRIR B EL, A IRAINAZIE S A ] 68 BLLh R Ik S A TR A AT
M. I, 8 —/25670 3 T i 5t BE

#define isupper(c) (uppertable[c])

REBRG R PRI oA VL, Rl iR S Sk

#define isupper(c) (bigtable[c] & UPPER)

#define isalnum(c) (bigtable[c] & (DIGIT[LOWER|UPPER))

CRIC++FEFF A AT LLiE i & F ctype.h SOk T #f H T H I R Gt
] fiFf HRAX A 1] R

78— FONE R RN AR IT (A REE — 807 B4 B3241
HIEEED ORI R, SRIEREATE. 1 1667 B8 b 17
B, AR LRI Mg —Ar, B (EFHZERID &= (b-)iER)) X
NIRALFATIE, BE AR (&R —421° =65 536K « =
R GEAT B RN R N BT B £ ] 550 2
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FARAR N FLTCH N TR EL, S A0 25 A\ B TR

8.R.G.Dromeyf# Hx[n]fE yME Fe, H T AR K1+ £ 4Hx[0..n-1]

FH R TO R -

i=0
whilei<n
max = x[i]
x[n] = max
it++
while x[i] < max
i++

11AE LA 7270 R AR IBAR R B E 5, IR a] Ui A2 57 fEIBM

7090_L 1IE 4T I (8] /NI R 22 190 B o X BT KL e it i3k A 7ot
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17 FAFE 1S CPURY [A) N — R B 22 JLAN/INE
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y = a[n]
for (i =n-1;i>=0; i--)
y = x*y + ali]
e ] 1 nik ek, IBATIE LI H 2 LLRT AR CHS B P %
CA RS

LA 4R I PR B R 0T 75 454 2 B P VP 2 SR B
T 1 L 457 BT 7 ML 4 b — 2%, Feeldmant it A%

s Je, BE RN 7 — 28, EACHS S (R ANEE AT I TR) 20K A b

I

2. — U FANAE A% = Je2H (x, y,pointnum) ), G S x oA [5] U AR HE y

fEFe, XFEHUAT DU O EORE R G E M y)Rt. —HiA CaR
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o

4.Almanacs 17 FH ZR A 30 117 18] 1 B0 S A7 A o0 = M A, X m] DUS A
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R A gt —ok Cbetn, X FR—ATRUD o BT H R R DUEE AN 3
BT B BTG I TR R 548 25 18] O 75 4% 8 45 7€ 113053 B It [8] [5] g 471
FrEHITHHED

5.Brooks Z56 | MR RITIEREB N IZR . RS HLERZME
T, AFEERAE R BT A T eI AR X A, R T
KRABMERZ Ja, ARETPAL R AN TP UL, st 1 HoE i Jyin
RN 7R — SRS, DR T — L ]

6. )5 46 SO 7R 22300 KBIREHL /] o K5 B0 e 4 21— =1
Reg s I 35 IR AL 25 A9 3150 - KB, (B &S nise e 4 Fir 75 B i [a]
CHAIS P fge < BRL T U35 587 B 5. 25 S R U 5 B 9184 KB o R A4k
KRR /%18 5575 EH FE200 0 2 W = 725 8], (HANA] DAfE
BEHUE (8] AR 2 T LP- BRI R — o BRI FRATTAE 24 - FH 2005775 1) = A7 3k
HYU 1150 KB R Z3 R] . —LE e i H e = (a<<d) by 7 :Ndwh, fiEhs
i A] PAg Fa=c>>4f1b=c&0 xFiXP™ME5). John Lindermanif i Wl £2§5
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LR RE R SRIME R FIRRBATI I8 R LT n, (BARSEHEAT
—ReAF AT RE A BT REAUERE, W] E14.4.b,

2.Bob  Sedgewick&Z I, RILAEH] N AIAZES, HFLomuto /)
Ji RABBON A 1A L2 3EAT

t ? <t 2t

{ i m u
TR AR T AT 5
m =u+1l
for(i=u;i>=1;i--) [3]
if x[i] >=1

swap(--m,i)

BT EAZ IR x[m] = t, preArl LE #2501, m-1)M(m+1,u)
BHATIEBIA, AHFEswapfEfE. Sedgewickid Fx[1E NS 4 2 T N1
i — il

m=i=u+l

do

while x[--i] <t

swap(--m,i)
whilei !=1
3.9 T B € cutof f A e AAAE,  F¥nlE 2 91 000 000, 2R 5 X cutoff7E
[1,100] L&A P RERUE AR IS AT 1 — sy, 45 R T B s
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0 50 100
cutoff WA

AR, 50 SRR AR EUE . cutoff 7 30~70 HUERY,
B AT I 8] 5 B0 G U AH B RAHZE T LA B 70 e
4.2 N11.67 5 HZ5 5,
5.Mcllroy (R 73z AT I 18] 1E LU T A5 ke i S &, IXAESRIAME L B
SR e SRR EX[0..n-1] 7 (R — T AL S — AN £ ength A1 —
i 1) B 41 bit[ 0. Jength-1]HI TR 4T
void bsort(l,u,depth)
if1>=u
return
fori=[lLu]
if x[i].length < depth
swap(i,l++)
m=1
fori=[lLu]
if x[i].bit[depth] ==



swap(i,m++)
bsort(l,m-1,depth+1)
bsort(m,u,depth+1)

— 45 Fdbsort(0,n-1, 1) FiZ & . VER, T NS EAE Lfor
TR R AR B 7. Ls T AR KRR LA W T swap #IERIIH]
vk i=1 [ VAS S R= N 0F (=1 W P Y (VAG 275 =2 = g

6.0 B P Y SE B U T -

void selsort()

fori= (0,n-1)
forj= (i,n)
if x[j] < x[i]
swap(i,])
v SRR R S IACAS G
void shellsort()
for(h=1;h<n;h=3*h+1)
loop
h/=3
if (h<1)
break
fori= C(h,n)
for(G=1j>=h;j-=h)
if (x[j-h] < x[jI)
break
swap(j-h,j)

9. N T MYk FE AV K H C.A.R.Hoare, S i qsortdF{E 1B 215

void select1(l,u,k)



prel <=k <=u

post x[L..k-1] <= x[k] <= x[k+1..u]
ifl>=u

return

swap(l,randint(l,u))

t=x[l;i=1;j=u+l

loop

do i++; while i <= u && x[i] <t
do j--; while x[j] > t
ifi>]

break

temp = x[i]; x[i] = x[j]; x[j] = temp swap(l,j)

ifj <k
select1(j+1,u,k)

else if j > k
select1(l,j-1,k)

H1 338 VA2 pR B ) e m — N ERAE, BRI AT DR L il — > while
¥ . 7EThe Art of Computer Pragramming Volume 3: Sorting and
Searching— 5[] >J #5.2.2-32,  Knuthilf B iZFE T3 75 Z3.4nik L
KK D TTERE KA UER VAR R SR E R 2 AT SRR IR
B .

143X — A B PROE SR 75 2 H 238 R Bl B Fa st . i R I x AT
nANSE, HEFERBHEE x+j+1 Rl A x[+1HRIIE
H, BEEZEA LI gsortliE &

void gsort5(int x[],int n)

{inti,j;

if(n<=1)



return ;
for(i=1,j=0;i<n;it++)
if (x[i] < x[0])
swap(++j,1,x);
swap(0,j,x);
gsort5(x,));
gsort5(x+j+1,n-j-1);

}

Tz BOH 2 7R R FREr, BRI E AT P CECH+ 523,
{HAREFHJavastil. FA e EA 4 (RE R B A RTRE) (B
swap PR %Y

B12EE R

1. N T PSS BR B 3R [ — N ORI BN LA GEH3062) FITE € TE
T — N BERL L

int bigrand()

{ return RAND_MA X*rand() + rand(); }

int randint(int 1,int u)

{ return 1 + bigrand() % (u-1+1); }

2.9 7 NO~n-17u [H A e Fem M, AT PG AE 276 Bl N B Lk £
— M, REH L. itm-1 CATTRESERIFI0) o« X —TF ki A
ML HIMER A Em/n, HRFE 55 Ak T B S O K

3R EMLL VRS T 02 A, AR S RE LIk o A
Bk, HAE IR RINER KT 1720 B T-3ATTF 20 250l i ok A
MA R BN IE, IR AR I o i R K P 2 b 25 R B T2

4. PAIKESSU AN WG N TRz TRIES . FRH—RK
randint, AL T — N TAERTII— DR WRZIZTHEEF K
T, MERMEAR . FEZDANBRIFAREG N E TR RADE AR,



XRGH T TGS ) (PRl AR 22 /b sk R Bk -R 4 RE 1
RIEEMN? D, ZRKM unlnn. WHEREGANERAWIN T AR
T FATREmK: WA W A R I BRI F MR T
AP AR (R —BEARAEGAR 23 82, MIRATREA M
MAREHZF—R) o« —Buick, WRAoWR) A3k, MR RESH
AR Zn MR TR
7.0 T¥eF phd, nr LA printiE A B H R H 2 5
8.9 1 AR BEN LI tH AN R RO EEH, A8 56— IR AR SRR U 50k
Hith, nWERL4. N TP ES R, MBI RS
CAEELE TR, Dy 72 BG4 B2 R, A R i AR
F:
fori=1[0,m)
print bigrand() % n
9.Bob FloydfEMf Fu s TG IEIEN K, Bk A )
—UBENLA. AR T AR T EREGHEE, HCHSIIT .
void genfloyd(int m,int n)
{ set<int> S;
set<int>::iterator i;
for (int j = n-m; j <n; j++) {
int t = bigrand() % (j+1);
if (S.find(t) == S.end())
S.insert(t); // tnotin S
else
S.insert(j); /tin S
}
for (i = S.begin(); i != S.end(); ++i)



cout << *j <<"\n";

}

Z%E 131 AARKSE G NI —5H%. Floyd H&E%GFH
T 1986 F 8/ (ACMEEIN) MI“dmfEEkIl" L4+, BE/EEF19884F ]
(IRFEERILY — PRISEI3TE I, DL ARt 7 %5 I 1
T LR A

10 A VEESBEER 14T, FFUAMEZR 1214855217, DIMEZR1/31E #4253
17, WRISRHE. X — I REE W, B —1rrk R 2 15 (B2
1/n, HAn R XXHREATED -

i=0

while more input lines

with probability 1.0/++i
choice = this input line

print choice

11378 DL FH BTt IR AR A VR A B 54— R H .
W= ARG T AT E L4 CPU K EtRETH B R, K
SEAMAIE D MRE R WTFEMG I F#HEE TR, Al AR 2 —F
HI 3 AR B R PR X

B A~ 16X AR B R, A DL . WERTAI2ASH I I A
BRD FE3ZHT, WIBLHIRME . XA G O EAE 3SR Jm e i, MRy
1/3. P, BEHLUEFEE o5 5 BN B AE W% SR M B AR R AG i 155 11/3,

ANELZ A RR R T, AT A R Dy R] UAS B CPUI [8] 1
ZA4 HHCPURY [H]

12.5.9 /48 | Kernighanf1Pike[/Practice of Programming. 1% 15/
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1.% 2212.911Floyd =32 7] DL IntSetZE SN T -
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(j);
}
S.report(v);
for (inti=0; i <m;it++)
cout << v[i] << ™n";
}
HmAlmaxvaltHEER, JTTERILTH PN, X IER 0 Z R s
{ERU
4. N T A BERAA I AN B B B A H B — 2, ROy EAEAE
head Ji5 [ A\ 45 UM 5 SRAEBER TR A5 U SER 0 i 85 1 — i
void insert(t)
if head->val ==
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++
iR T A AR A P AR [ AR R TR ET R PR E R
void insert(t)
for (p = &head; (*p)->val < t; p = &((*p)->next))

if (*p)->val ==t
return
*p = new node(t,*p)
n++
X BACHS R R AT — A — AR . RE A AR 2B a] T
Mo BRT7TKBREX—INEHE T Z 8RN E.
5.8 1 H— At BC R Z R e, BAT R EE — a1 ~—
OIDEEEP LR
node *freenode;
FERE) 3 2 B I )t 70 e HS A2 4% 1) 5 1) -
freenode = new node[maxelms]
SR JE FE AN BR PRI 7 2 AAE A -
if (p==0)
p = freenode++
p->val =t
p->left = p->right = 0
n++

else if...



[FIRER VAR LN BIR . B R=7R AR 7 Z =W
6.5 Tt P4l NG5 i v U B R AR I R P4, mH R &5
RN B AT
XS TR RR, 2R S BRSO
7 AU LAY nall e S #A8FE 1m) i S 25 i, P SR AR aE s b AT W) 4G
1k
root = sentinel = new node
AL SR HFRMBEURNIE a4l 5, AR )E F— e i da s rde S
(WA KB T E R B BE B RS TIAT A
—ANHT A
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++
Hopdh g s F IR gIa L T
node **p = &root;
9.4 ¥ FBALHURERTE,  FRATTH R0 T A O A R AR S HEAT 4] 4
1k



goal = n/m

binshift = 1

for i=2;i<goal;i*=2)

binshift++

nbins = 1 + (n >> binshift)

N R EUNZ S RO G

p = &(bin[t >> binshift])

10. 7] LLE S VR & I VL Ac 2 B ah ik R os B SE & . Bilin, |
THANMRF RSP REE 2, KHtal UH13.27 R, (4
N RN K Z HAE TR AT CAAE T rl BLRER) N i) 7o 28—
&) . Don Knuthf£198645/ (ACMIEIN) HI“ZRAEERIL”F A~ 4
R R PR R R X — R, DL R AR SO A Pascal % P
Web &R 4. %l 3219924 H bk ff] Literate  Programming— 15 [ 555

7

o
BIATEE R
1.Eswap bR £ H 5 1l A2 BRSSO TEAE RS RIE A 2 A1, AT LA
siftdowniz AT PR Jyflisiftupiz T30 R, BR 1 Al DLXFEZ A1, iE
ATLAEX[OIH A oo R, B EMifi== 1.
2 A& 5 Wsiftdown B 0 5 A 1 ¥sifidown B B0 22 A K. RAE 1B A
= 18HN Ti=l, S bBE SOy 7 Sul . BHEURREIs T
i) 3O (logu—logl).
T ARES T LATEO(n) A ] P4 A4 38 — A HE -
fori=n-1;i>=1;i-)
/* invariant: maxheap(i+1,n) */
siftdown(i,n)
/* maxheap(i,n) */

FH T maxheap(l,n) X} Fr A1 > n/ 2 8EEH N E, K forfE 34 )i Fin-



1A ASSAn/2,
3B RIMZZ2T IR, HEFHRFP U T -
fori=n/2;i>=1;i-)
siftdown1(i,n)
for(i=n;i>=2;i--)
swap(1,i)
siftdown1(1,i-1)
HAZAT I 1a4J5790(n log ), {HZ % R EL ARY B HEHE A7 22/ — L8,
ARG E R HE AR AR AL T UM S
4 MESTILAEAT T TH 4 1F) B O(n) il FE AR B 1 O(log n)id 2.
a e R R B A HIA AP SR PR & P I B /N R R
N— A A . X 2 IE i N YR extractmin i FH A1 — Yk insertifi FH Sk SR
o WERAM NS AT H P, 4wl LLEE AN 1) P o5 H R R
2, MTEIESE
b. fi] EA M AR/ B R BNV BOR I B AT e R KSR . —
Fse i B SRR R CGEE S & s /DB PN EOR I, 2R000T B e 2
=9 NL TR DK AP
cH— A (RAMITRAETIHD KER HATIrE 21 &K
[£1100 75 144
d. A AR HER R B SO N — AN ook, AT s 3A F S1
I BB RMHEF L /M TT R, TR R gk i AHES . n 3L
fEA N — A H 76 2 R PAFEO(log n) I [R] e Y
5AEAG PP A A IR — R RN T HER) &5 1), HERYRRA 45 Rl i I e AR
mh e AT B RE R R s 1A o AR E AR R O AUE I, 3 Al gestAE
FEEAT (REATLHARIAEA L% K2 R0 AUED . RAEEAS
O A A AT KPR PR A IR L T HERVRBEO(log  n)o 4AUME T
NJG, A i I i g A% DA R 5 HE (R BUE -



6. A SO ) L SEI AR PR R B + 1. Ed McCreight/&
B, AR FER LRSS fifR A4S 21, IR Am 2 Uif7F0(log  n)IRKulRETR 2T
B4 Rn. NI R E R T U7 ] R A
void path(n)
pren >=(
post path to n is printed if n == 0
print "start at 0"
else if even(n)
path(n/2)
print "double to ";n
else
path(n-1)
print "increment to ",n
VERL, X3 E4.95 FEO(log n)i ] N 115X FIFE /& LAY
7AEBUR I M = UTE, BRRGEAURIIRE 9218021 + 1. T
w=x[110EFE, x[218 58— MU, <[B1EE 5 =AY A fE,
24 . S.R.Mahaneyf1J.I.Munro & ¥l T — M EEEOM) T [8] ¥ noc
J7 BB O MR 2P (S . VB RZITIERI SR, 5 REdE— A2k
— 1THYA P fdHas LB — S HE b arh A 807 B 7o 3= 1%
EEIRYEE STt P VAR v 4 T i € L PP St TS =
oy, MR
11.CHFREER R 2R H S HE 3524 B make_heap. push_heap.
pop_heapHsort_heap¥. Z5& X LR R LAAF 2GS [HX A a7 B R HEHE
3
make_heap(a,a+n);

sort_heap(a,a+n);
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comlen(alil,a[i+M])
AR T SEIX —FE AR .
94U — MR RIS A e, A RN B IR R F AT
TR RJF NS AR R AT R RO AL B PR DART — AR AT HE
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14. T T A R HOS KA BRI A B R A 3EAT 1 RIS, R RS BLA]
DA A 4R
unsigned int hash(char *p)
unsigned inth =0
int n
for (n =k; n> 0; p++)
h=MULT *h + *p
if (*p==0)
n—
return h % NHASH
A5 WAl b R R A XA B0 R BB T B 2R ] RSO AR Y
BLET R, BT [ O(n log n)f#2] T O(n). %REF4E
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