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EHANTREIANER. B, SEANEFRILEROIBPAEIRBEANER
#EE—KE L, WATED—-BRERKHR”, “WR"EXNFEFHRZANNEIER, THE
MM FRETMRBEANER MENIBRENANBERNBIE I FHIR. ‘W7
AU RFEERETRERENEESEY, B _—FEIESEN,

x
Xlo

o /I\\

X o X [@] X0 (e} @]

<o X% X X XX ~IX

Xlo X110 Xlo Xlol Xlo

(a) (b)

1.2 FHFEIFER"
() BE/EFRH; (b WEHKBE.

B11-3 ZEXBOZEITHEERNE. B%,.E+TFRXXBORAFTRAL.EWEAHK
BOETRBEENZERT MEZXBOFRILMACKH BT A EREEFHEL
Z AR, LR ERHBAWE. BRA—TWEL3@ARHNAXEH,HF C
MENBITE. ABROF 13 XATHER, XHFFHWTURNETT, 0 A>BHM E~C,

O HEHHPAME. HEXFIXIHHIK, B—FH3IMHRTHA-FT. RA-F . RA—-F AL ER
B,

0_2 .
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A KA BB R E 4T, 0 E—B f1 A—>D, B4, 7B O B A0 8 B 3GE AT HET E WA E
e

B1.3 AXBOXTHEEHRAREHR
(a) AXEEO; (b) #AEBAE

XA TE B A B A BCE R R — R AR BB S . B I 7E M 6 )
B AP, AT A A — N T s — 2R3 B, T 3 B 22 (B ELAEF & A O R AT A TR 2 18] B4 3%
KFER, NEHELIBLF, S EABEERE L3@QFREXED FH—&EK, BAE
B 2 8] 9 7% & 2R 7R X P A (B P 3 1 7 ARG BE S RE IR BB AT . IRE AT T Y R 4
xof A T A e [ A, R Bl E BN TR —F B &, H B E R AR MHEN T
AAREEAHRAEE, TEMBarmAEN Rk, B 13RI —FMPasgR,
W B e B F R R AT AR B, flin 3 SR RE D—A 1 D—-B &K
AT,

GLE3NBIFAR, #AXKERETERENBFERAFREEE, MEAEN
R WHEZLEMBIEEH. B, fRER  BEEWE—-THREREHENRFR
R R LR AEX R A R B Z B 8% R MBRIES M 2EF .

“BAR G — TSI IR R E SR 1968 SEA FFIRBI . EXZAT, B3R
WRAYELMER, NRLHEES AR, 1968 FEFEE L REMNITHEIRBH
Fir R, BRI BIRSHAERN—TRE, B RENEE DR B EHRAE. M6,
PREEWILFMER FFFRMER KOS HESGE. e, JEERX M SBT3
BEME EERBIE W XREFE NTMERTHRERZ H(EHEWBAZE. R,
T HAR A MAE T AL P #EATAC R, B, AU B IR A 5 9B R, T R A% 18
BWOFEEH, IR — ST K THRBEMHOAE., BER BEBBEREHAE X
B BB RB P UG T U EE USRI R KB AL HAZR.

1968 FEREFH « BK » WEFHBF A T YBEW B IER, T FEHCGHEN
BRFRITHETE—B(EARRIEE ARG MR PENBEENMFHEH R
HBEMEE. M 20 tHE 60 F£RKZR 70 F£RW, BB T KBEF , K4t AE xS 37, 45
HERFRITRABFRIT T EFNEEAR  AMBBRBERBIESER” A BIFR

e 3 e
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THE SE B X B 8 B ) R B — M AT S 4, I BT — R E B . M 20 HiE4E 70 4E
R EAE 80 £RY, SR A MBS W EERMEH B,

BWERE,"HESHW"ELCERMMUIETEN T L EE T FHZOREBZ—,
mMAREMIFHEN S LM FEEEBREZ—.

PRSI ENB R RE—T15E
HHRL AR, “BEREH" PR ALY
FEHENEFAGENRREER FHER
MR %S WP R E, W BT B
HHRREEEEVNXR, T RRFEF
ERBERG, Y RIBIECREFHEF
MBI, EBRE B R R BLHEE
I SRR, UEERMERBETEEY
FE. B, AT LUAH BB EH"REN TR
2 ATEVEARITEN KM =& Z R —T]
BORBAIE 1.4 i), EFENAES,
“BHR G AR — BB F T R RIS B 14 B a4 BT AL B 43
EIFEMNE PRI WER, T HR®IHH A
RRERFERF BERE BEERGEREMAREBRFMARNABRFNEEEM.

EHEERNE “BELEW HRBRIFRKSE, —HHE, | H &% 88 85k E K
HEEHRIAMENKE MEERBRIBEENSE: 53— EH, AR RE RO SR
WIBEEW, E MBS, BB ANTER.

RS

BmAR
BigRRE BENER

L2 BEABEHMAE

AT, AT — S EMAFRUABEN T L, UESRERE“LRKE
. XEBEMABEEUFHETFEZWEHA.

VR (dat) R EREYHA SRR EIT BB 2P REIAREAZTHEIL S
HBOTENEFABENFSHER. EETENERF N TR R, #m, —FHA%K
Bt T ERRARTENER, RAEN R ERHNLE: — M RFEBRF R XFLAERF
HMALEMREFRB ., B, X EVBEME BRSO ERATE, MEG 5 EHEEH
AT LLGE A 4w 5 T3 2 T R B T .

AR K (data element) RPN ELSBAL BB NBEF P EEEN - RIEXT
EIEFLE, B, 6 1-2 R RPN ERE, B 1-3 E BT 8 —4 B B
BHRA—IHE LK. AN, —DRETR T HE T EETR (data item) H R, B 40, 51
FlHF—AFRNHBRREA T EELRRX . MBEEFRTHE—FWHE MFEELEFR
—MEIETR . BOHR TR R B9 R AT B B B B

BRI R (data object) BEFHRANBAELRNES  BEEN - THE. #
W BBEHENREES N={0,+1,£2,}  FEFHUEMNREES C={'A",

o 4 o .
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’B’."',’Zr}o i
BB LM (data structure) BHEZ B FE MBS EERXRZNBECENES.
XEABMFWEEHH—FTLEEC, ML1FH 34

51F 7T LA B, 76 4E 177 6] R o, 3088 TE R E R R IS AR E o o o
M MBREEMNZEAFEELH LR XHHBTEMEZ %8 o0 ©
IE] B9 36 RFR W 543 (structure) . RIBHRIBTE Z M X R &9 s

AR EEE T 4 RERER (D) £E SHPH
BAETEZERR T “RRF— 5878 KR 5, 518 H
KR (2) LMLl FAMPHBETRZEFE—X "
—PHXRF:; Q) BESEH SWFHERTRZEFE—
MBI ER; (O BREMEIPMREN SR
TRZEFEZIMEBIHXF. B L5 K ER4KEER
SHNXRE, BTE4"RRELEZELR B M B
B —FhéEty, Bt ol SRR E.

BREMOERE N B\ EHR—4"nd

@¥ o—o—o—0—0—0

Data_Structure = (D, S) (1-1) B 1.5 4REAEHLZEE
H: DEBWETEMAEMRE,SED LXRMARE. T :
AR5 F A Z, e
Bl 1-4 AR, BTN T E L AR MBS
Complex = (C,R) (1-2)

Hep: CREEWMIMEBMES (c1,c2};R={P},i PREXNEESGC LH—FXEF
{Celye2) by HAPHFE (L, c2)FR 1 REMETR, 2 BEHMER.

Bl1-5 BERRNTEERGN - ITHFETENRTF  TEERMEHRRE NANE
T, WELZEABRFORENR—RENABIT -1 BESEH, RESN/NHH
1OZ30 1~3 BT K 1~6 ZARAER R, /NARRZ BB KRR B8 F PR
AL TMHBUHRAERS—EWAERA . AT LIINT E XEELSH .

Group = (P,R) (1-3)
K. P={T,G,,",G,,5,,*S,.2,1<n<3,1<m<2}
R={R,,R,}
R ={{T,G)|1<i<n,1<n<3)
R, ={(G;,S; ) | 1<<i<n, , 1<j<im, 1<n<<3, 1<m <2}

LR BE G 0 5E SCOUR X B AE X S0 — Fh B2 4R , B )8 UL, B IR FE X Sl 22

HR M BEERR, SHEX PR KRR HRORBIB TR Z MM BEXR, Bk XKy

@ R FRR G XA EE A W R AT — B — B DA B E S S IR Y A 7E i X 4 1] B BT 2k A T B AT BT
AR .

@ EMEEPHESTHSE-BM.

@ TERREW.GERRPRLE.S RRKES,.
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WIRABEEH. fﬁﬁ'ﬁ,ﬁmm#mgam%wmﬁﬁmmmmmwﬁ B It 3
BHRMTEHENHRRE.

MO S 2 SR R LRI Fon MR B0 M S, X . B
BREAENRTANLRNER. AFENPEREBNE/ LA R - HH KN —1,
M fr (bit) . FESFEHLE, RATAT U — B T AL & B R R — R ER— 4
PHRTE A~ EROR SRR 8 R RER— %) EEH
AR5 4 TE O (element) B4 & (node) , MR ST & i T B38 T4l RAT , fir 8 hxt
B T4/ B0 T B T B8 R 0 R (data field), B, TEREATERERETE
TEH EHLP A BLR '

B TE K 2 18] 49 26 R A VLML AR B R R 60 22 0R J7 v OGP 4800 DR A R4 L 3
ML BB R AR NN MF RSN AEREEEN. TUFRRNS SRER
TREGHBFOAM A EREREECRZ AN BELER, A, BEAFHSFEHY
137 88 FTR — A S8, WU TT LA RIS b AR 4R A0 4 NER MM R EFR— A EH, 0E 1. 6¢) N
FRBM 21=3.0—2. 31 A 22=—0. 7-+4. 81 BT FERELEH s JEI0UF BefR B985 R 15 B
7R TR A A3 $H (pointen) RRPUE TR Z MM BEXE, ME 1. 6(b) HERE
B =] B RAEAE LA L 2P OB A AR R 2 16 0 35 R B0 “0415” B B4 3K R (0415 2
B AL ®, FIENBBEMNYEENEB R LNRAFE, WERESE
B, (BT — R AR B T HOBUIE GB B 454, ﬁﬁﬁmmmmtﬁﬂ%mmﬁﬁ
M.

0300 3.0

0302 _q.3 0415 _, 3

0632 _5.7 0611
0634 4.8

3.0
0613 0415

@ (v

Bl6 EBEFHEHREE
(a) IR FEplisstls  (b) EAFHEN

RGN, BRFBEHERBBETRRIAXREFHES PR WEA
B HETEAREEREBFEST HER LITREESEHNRAE, B AR LA &%
DAt R H R A A A 1 (R ATAT UE R BB T 18 & P R B A “ BB S B Sk i R

O FHPANEEHETRAHEATE . EEEN LT XEERIPHZ.,
@ TXEHAP GEABXXETLENEHITERAEAFEMEEW, ERICIT He e mER B A5
MRz, v

.6.
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BBl AR A AR IES T A B — AR I BR R I0UF At 454, LA C
EE RN ERMREXRFHELEN. BORIECEFTHERE T CHELM
C B 3670 () K 0L AL TR 58 , AR A2 45 o 1o i A 77 B 5 40 R OB 5 W 76 C B DL AL 38 o i
B AGHRENRMFEEN.

BB (data type) RMPFELEWENHXH — MRS, ERFHAERRERFE
B AUZEEPBRENROSEE. EARABFESHRENEFT. 81 2R.H
BHEEREABA N ENROTENBERT ., KUV EREITHAE T ERFRTH
2 R FRAXTA AT ERENER, UREXEE EAFETORE. BHBHERE
R—MEMESMEXEZXMERL LR —AREMER. Fl,CEFTPHERNTE K
B9 9 36 X 6] 9 86 300 I 6D A /MR T 7 L UML) 52 SCZEEE b O BRAE S 1 0 T
BRABREEAREHE .

BETOAR R, RABRFES PRIIREBA NN — KRS R T
B, RFRENERATHFN .M CIEFTHFHEARBCER LR FHAEMME
RE) BHEABMSER, F-RRENED, FHATNERHE TR REMLEY
2H R HY 5 BRI AT LA A AR 9, 3F BB MR A T LR AESS M , T LRGSRy . B e
MEHETORAR BB TURRECMATURRAS. EXMEX L. BREEWH
AR R — AR A MRS REE”, M SR UIE R — MRS E LAER

—HBREHMR

bR BB BERB NS ERRTREET . 8 LBEROREIT
ANBEGHRE BRERE RHEES HEESBRUET AR FREKEHAR. 4
m,— M ENEGRGEEESF A FH L FERTRY, BN REES T
BN —ERLRAERM ARG TR, MAREFET RUAHEERE, HBREFTE
WA BB R R LREE, O RE T RSB T M BEE R ER L. 5IABEE
B BB, N R RIEAMBHENATTER & X8 —FF B, Xt ALK
FERBH A PR, LA T FB BRI — AP AL TR AR RART S,
Blan, AP FEG R BN AR E TR LR AT EI AR NIRRT, AR
WEMERLRERMAIEIE . PR, BF T E EER R $¥ R
0 (i SR TS 2 LB 4 Y “ i " BB AE Sl 4T

R MR AR (Abstract Data Type, A ADT) 218 — N EOFE R P K E LAEZH
BERN—AHRE. MREERBHE XK TEN— 285, TS5 HKETEILA
TR R AR MEITR , AR KA TE MR, RE BN BCEFERE AL W
FHAERHIEA .

MBBELBNBEBRLR LIS, plm, &N HEIBHEE N BE%
BME-THMBBHERY, RECNERR AR LXK T ETURR,E B FHEXH
B EAR, ER P ERBEMRAN, B, MR EXETRELROREHS
Rtk

O ZEMAET XA ESE, QBT RN EFREMKGRY.
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A—THH, MRPERENERE , EAFRAR TR SAESBPE LAY
FERB (BRI RHEBMAEFRERED , EEFEAFERHREREHACE
XHEERY, ¥ TEEEANERE, ZEERBFRTFEEPRY, - M REREN
BENBIEHEZ L MARBENAEREZ FUSEREREMKGRITHFEF ). B
1 BV R GE 0 B A A ST B L B BEER b, 8 SC— BRI T X S B B — R E,
S FEAL SR P RE 48 HY X Se U B 7 B RLHR AR MO 40 , T 7R A HR A1 RR A A 0 LR B 1O B
BERAMRNRIE. BR TEXHHPHEBUOMBEERBE, ’%%‘V?ﬁi%ﬁﬁ%@ﬂ%ﬁ’#
ERWEREEGRER.

— P EHREERBORAERE T N EEE L RAFMEA 3 4.

BT IR, MR BIRE R B E LA —MES M E X EZES W — AR ELR. &
AN ARFE, THD R TF] 3 FiREl.

IR F 28 (atomic data type) REFREMNERNERA TN . XEMBYPEL
BgEL,BA-BELAT . CANBARERBRUMBERER. HENUELEE FHH
RFEGERE, A h 100 M.

BEEE A& LB (fixed-aggregate data type) BZ R AW &, HEHHEHRE WS
HEMEMER. P, BHEREHFEN LB E W RTFREMR.

A ¥ & X B (variable-aggregate data type) I B & R A KB LLE, MR ATERE
REYE"MRSTHEBATE. S, TEX—NMEFEEFIHMRBELR, K4
FFIIMKERATER.

B GHMRETT R NEHRE.

FOEIE G BT 2 SCHIXT B, IR BRR B AT AL T =mdRn

(D,S,P) (1-4)
He,DBEEMNR,SRD EWRARE, P ERY D HEFBEL. 2HRAUTHERE
SR BIEER

ADT FHREBAB A (
HEM R BEEN R M ESO
BEXR: PHEXRNEO
EERE (FEEBENESO
}ADT HRHIEA R 4

oo, OB R SRR % R B SUR O HR , AR U RN

HEEBMER SHER
B8k A - RIS AR A HERD
BREGR  (RIESRMR

BABREAFHSE.BESH A S RERGEAAE SRR & 1Tk, RS
AES TH R ERIEGR . “WIRRA"HR T RAERAT Z ARG S BN W% R 1
FA EATER, NBRIER, IR EMEN HEFR. “BESRUATREEERERZ
B BRI BRI R ERER . SORAGNE NEBZ.

s 8 o
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Bl 1-6 FHMBEFIEAB =THME L:

ADT Triplet {
MBS D= {el,e2,e3|el,e2,e3CElenSet (EXTEXEZHMENESR) )
HEX R Rl={<el,e2> , <e2,e3>)

EXBE:
InitTriplet( &T, vl1, v2, v3 )

BUELER WET=TH T,6K el,e2 M e3 I BMIASH v1,v2 fl v3 1.
DestroyTriplet( &T )
BiEER . ZnA TR,
Get( T, i, &e)
Vs %M Z0E TEFE 1<I<S,
BEER HeiBETHE i THME.
Put( &T, i ,e)
WA &M =0A T ERFTE,1KI<3.
PAESER - BETHE L TTHENR ..
IsAscending( T )
MG KM ZTA TEFE. ,
BEER IR TH 3T RETHFHS  AGEER 1, FWER 0.
IsDescending( T )
MB &G :=TA TEFE.

|AELR R T 3 T RIEEFHES REE 1, FNEEE 0,
Hax( T’ &-e)

WM& . =THTERFE.
PSR FHeeBRTHINMTHEPHEKME.
Min( T, &e)
MA &M . ZTA TEFE.
BELER HeER TH 3 LEPHR/NME.
}ADT Triplet

% 6§ #8 3 8 (polymorphic data type) 248 HE M B AT E R BARRE ., i, 5
1-6 FE X2 B 2R Triplet, K el . e2 fl 3 A U R EBH R FARFZLF R, H
FERZHMEZFHRAWRRERHFITRREENTD . KA. ARETKEF AR
H, ERZE XA, EAREOHR. NHISBRLUNAEE, RAHRNEF
B BHRIANEHEEREY,. BR, FTEDIERAMNRNBFRITESTW C++ FL
BZ. FEFITEHEMBRBEBALEESHEEALE , RTEABRAL CETENWE
RTE MAREERERTHBETENHER. W6 1-6 P ElemSet B RN HE
BOEEHAPATEXH . SEMXRBHENEENR.

1.3 MRPIERBHRRSLH
i 5 0CR S T T B0 CHR 2 TSR A I S B, B A T8 o 77 7 0 4R 28

BREAFHEN, ACELANRERASHFHORIE. B TFFEBFEBRABEFRINES
“ 9§ o
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MEMBRR LT EHMR AR ERNLA, F AR BEEN A RAETERE
MEE HRASTHBMCESTZIAMNE CEFTEAMR IR, F ot A hEHR—
BREHRRBENMRRE. IEBEESHSEENHERAIHE KA ENW . RORT
CEFTHAT, LEXHHELEN CRE CHEF.

AERANKCETHET CEFHN—IMRLTE RANMTETT BN, HA
TEFHHRIEE. T X HERERA.

(D) MiEXERMER.

/! BYPHERRENE

$# define
$# define
$# define
$# define
$# define
$# define

TRUE 1
FALSE 0
OK 1
ERROR 0
INFEASIBLE -1
OVERFLOW -2

// Status BREHMAER, HERBELERRENAT
typedef int Status;
(2) BIEEHWMERR RS W) AL BE XL (typeded) # iR, BB TR BAAE R
ElemType, B i PEFER ZEIE LR B17E X,
Q) EEBRIENERHEAUTEAN BHHER -
FBEAE B (BEEERFD {
A BEES
EAFF
Y/ B¥A
BRTERBEMNSHETERHREN BEPEANEBEETUAMEEE RN, LEMIH
ERAFHER. —MMF, abede FRHERETESL ikl mn FHEERNT R
%, puar SRR TRE . YEBOR EME N ERERRSRBE, BEE LN Status
BKE, %T{E?%&?ﬁﬁ,%Tﬁiﬁmﬁi‘c%, BETCHESTHWIIAARNS LR
FR. EHEEF, U TLHSHEE A HBE.
(4 BEERE

fo] B JR1E
BERBRE
AR TR E

3B R AE
A RIE

BERE=RENX;

BRE 1=2RE 2==0&4%Z k=RERX;

(gL 1L, FRBEZ =(FRERX 1L, . FHEX O;

B4 = BWE

gL =(E 1, H;

TaA[ 1= RERX;

TREARATR. AETH]=-ZREEHTH. LIETHE]
BTREFERE;

TRE =H£EREZRX 7 REAT: REAF;

(5) ‘EHEENAE

FEA D if (RHBAD B
FMiER 2 if (RER) FER;

.10.
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else

]

FF¥iEH 1 switch (FER) {
case {i 1: iEHF%| 1; break;

case {H n: iF 4] F5 n; break;
default: {FA]FF nt1;

}

Fr¥iEH 2 switch {
case #{# 1. i54A]F7 1; break;

case %2 { n: &) J¥%| n; break;
default. iFH]F% n+1;

}
(6) EHERA

for 5 4] for (RYMERERNFT; K BRREXFID B

while i& 4] while (Fff) iFHl;
do-while i54] do {

BRI
}while (k{4);
) HREE
R B HIE A return KA ;
return;
case 45 1B 4] break;
R WERIEN exit (FH ),
(8) A FHhiEAH

WAES scanf([#X ], &M 1, B n);
WiER printf((EXB],REK 1, FEK n);

EEARERE,
9) F&
BITER / XFFF
(10) EXRREF
IR KA max (FiER 1, , #HEHX n)
k& /ME min (FiER 1, BEX D
sk 4 3 {H abs (FikHK)
RAREMME  floor (FER)
R EHME  ceil (FER)
HEICHEER  eof (LHAH) 5 eof
HETER eoln ({44 fit) B eoln

(1) ZBERAE

EEma& , ¥F
REH||: XF A

A && B, X AMEN OB, AER BRME,

[ 1B, 2% & py{E N3k 0 B, REXT B3R{E.
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1 1-7 MBRFIEAE Triplet WERFTH,

N====- RABEAEHIEFREEEL - - - - -
typedef ElenType * Triplet; // Hj InitTriplet 4E2 3 AL RIEMEZS

f===-- ERBIEWRBREBS - - - - - -
Status InitTriplet (Triplet &T, ElemType v1, ElemType v2, ElemType v3);

// ﬁf’ﬁ%%:miﬁ]’iﬁéﬁ Tsi? el,e? ﬂ e3 ﬁﬁﬂﬁ@u%ﬁ vl,v2 *ﬂ v3 %{Eo
Status DestroyTriplet (Triplet &T);

/OBREER . SITH T HS.
Status Get (Triplet T, int i, ElemType &e);

Y BIRFAMZ0HE T BT, 1K,

NOBESER A e BETHE i THME.
Status Put (Triplet &T, int i, ElemType e);

[ M EE =TE TERE,1EIKS,

N OBAEGR YA THE i TTHEN ..
Status IsAscending (Triplet T);

N MR EE . =ETH TEREE.

[ BAEERMR TR 3 ATREFAFHS, MR E 1, F0EH o,
Status IsDescending (Triplet T);

[ R EN - ZTATERE.

A OBAEGER MR TH 3 ANTREMEFHF, NGEE 1,75 05ER o,
Status Max (Triplet T, ElenType &e);

/O BIREAE AT BEEE.

N BREER AeBETHINTEFHEKME.
Status Min (Triplet T, ElenType &e);

N R ES ETHTEREE.

N OBAEER A eiBETH INMTEPHE/IME.

/=== ERRAEMER - - - - -
Status InitTriplet (Triplet &T, ElemType vl, ElenType v2, ElemType v3) {
// *&Jﬁzj—ﬁﬁ Ts'ﬁi{kﬁ TH 3 /I\JT:?B‘J?JHE)@ vl,v2 il v3,
T = (ElenType %) malloc (3 # sizeof(ElemType)); [/ 4BC 3 PMTLEMIEMSE
if (1T) exit(OVERFLOW);  // ArBCFFR5ZS IR} KK )
T[0] = v1; T[1] = v2; T[2] = v3;
return OK;
}// InitTriplet
Status DestroyTriplet (Triplet &T) {
/) BBRE=TAT,
free(T); T = NULL;
return OK;
} / DestroyTriplet
Status Get (Triplet T, int i, ElenType &e) {
N I<Ei<3, e IRE T R4 i TEROMH.
if (i<<l || i>3) return ERROR;
e = Ti-1];
return OK;
Y/ Get
Status Put (Triplet &T, int i, ElenType e) {
AIUKE, B THE i THEN e,
if (i<<1 | i>3) return ERROR;
T[i-1] = e;
return OK;

0120
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}// Put
Status IsAscending (Triplet T) {

AR TH3ATELEIFHS, MEE 1, FRER O,
return (T[0] <= T[1]) && (T[1] <= T[2]);

} // IsAscending

Status IsDescending (Triplet T) {
/MR TH 3 ATCEEREFHES, MER 1, FRER 0,
return (T[0] >= T[1]) && (T[1]>= T[2]);

}// IsDescending

Status Max (Triplet T, ElenType &e) {

N FBeiBEER THREKRXKTENE.
e = (1[0] >= T[1]) ? ((tf0] >= (2] ? T[0] : T[2D])

s ((T[1].>= 12D 2T(1] : T[2]);
return OK;

} // Max
Status Min (Triplet T, ElenType &e) {
/ R eig[EIFRE T RHE/NTEMME.
e = (T[0] <= 11D 7 ((Tf0] <= T(2]) 7 T[0] . T[2])
: ((T[1] <= 12D 7 T1] : T[2D);
return OK;

}// Min

1.4 BHEMELST
1.4.1 HEi%

H 3% (algorithm) BX 47 5E M BIR i 2 Wi —F R, ERIB O WA RFS, K &
—FBLRR—NREBNRAE WO, — M EEERA T S NEERFHE:

) Al —IMEELAREHEMSENBABD ENTEFLZEER, B
B— B H A FEA 55 B /] Opy 58 AL

Q) MEYE BEFE-—FKESLAFRDA T REEBE AL HE.
FHEEEMFHET HERAE—H—RIITEE, X THER K8 A RS 0 HER 5
i .

Q) AT —IHERBTH BREEPHENBRFHRETUELICLLANE
FEBEITHRICREHH .

D AN —THEFEFINRSITHBA L XERARE TEMENHROES.

G) @l — THEEA-ITHSI AL, IERHERSAREREFEXR
B,

1.4.2 HEiEHHEXR

HEERI— N F R BN EABUT BiF.
(1) EFMEP(correctness) B3k 452 B R B A ER. 8% —4 K8 R &K

O fEWHFHORSFRAWEMN, MRAELRE ELEEMN, TEZN.
@ FHAEREREHHIEN,. HESRSHHE[8].
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TR BELUFENABEATNEE - NI RERGI B, MR =%, B#i
ZHRABRBTHAT R, EEDN YQHEST THA B H 0000 T 40 784 64 B 8 109 T 0%
XHERMR, TS EENE RN Y ERBRBXMER; TN, BN ER S SaE
BN RFEET.

“IERT AN XEBENRAEPERRERN, RETAHXUT 4 MNER 2. BFER
FERBEER:D. B TILASARIEREEHEEENBRPERNE R ;c. BFEX T
ODEFEMNBE FATMHER IEENLARARFERBBHBEMABERERNE R,
dBFN TSR ARERE"EHENABREABERNER., BR.BAEIE
BEXTHIERERAEER, FERRBRARENRBRABEA Z—RIEN T EEAH
LW, MTFRBEHRGFTEHET LT LR, M—BEAT . BEULE EEUNERKEES
BE-NBFRTEHAIRE.

(2) Wit (readability) HEBEFEERITANRRESRZR, HKRA BIBIT. 7T
EEFAB T ANER OB BERENET S TREREZER, EUARMNBEY.

(3) @M (robustness) X% A B8 A Be B, B3t 6B 3F 24 b U & B S BEAT 4L
B MASFEEARYNALER. SN, - M RONSHAEERNEE, ERARE=
A ERZ MR RBREEN . YHANBRERERANE—MEBHEH, R
ST E, MM REMALS., FE . ABBENFENRER R - MRRSRIE R R
BME, TARITEHNERERBFE, FPLEBFHNT, UEEERHNHBR B KR Li#fT
kb3,

(O FESEFMEBER BEBE, RAEEHVRBEEWITHE., ¥FHE—0H
BNREEZNMEETURE . WO EENERRER. FHEFSRBEENITIEYS
FRENRREHZE. AEHREHEFTRIFERSRBEHREE X, K 100 MA
HF B4 55K 1000 MA KPS FEHRTRBSETESRBRE—-ENET.

1.4.3 HIEUENEER

FIEPAT IR R G K 4R % R 48 ) B0 7R P 7R T B UL _E B AT BT O A B0 B T O BE
B, MEE—IMRFHITHEEFTERM Y.

(D BEGITHFTE BARSTENABEA TR, FHEETHRIIZY
FARARENBEFTEL —HE THARRANEITREUSI LS. EXHBTEER
ANBRIE . — R OA GBI RBREER RS &R AR E 8T RO8 TiTEIKE
B BREEFRRRE . ENERERREELGHNNS . BRAMNEERAS —FMHEFTHT
BRI .

@) HEAHMHEERTE —MHARREFETRENEFEITEN a7
FERO B BUR T TR HE

@ 4% B9 B35 28 PR A0 b SR 5

@ AR, IR 100 LA R 1000 DL B E 5K

Q@ HEBRFKIES X TR —-1HE%, LHIESHRFER, IATBCRBBIE;

@ REBRTFHEQILSRBREE;
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® PLARRATHRLS R EEE.
BR,FA—THEAARRIES LW, 3E AR F K RIS FHTHE EERRNT
B BT BRI A, XRAFERBXN A ERAVERBERANERLSEN.
WOTXE5HRNEE KA RXHER, T - RER K BITTERB KN,
RARHE T B A GE W RSB EE » 22, U, B2 M BB A Rk .

—ANFL R i A A5 OBUF 4 SCRESE 3 F F R R 1E (35 B A BB 8 B 1E)
R, MBS R BRTFRHENGEASRR. I TEFHER—MEORRRE, %N
e R o SR v s B — o X8 T BT A 5 640 1) 8 (R R o 36 AR SR 106 R B A AR A9 IR 4, U
A B R E B AT B YRR Bk Y B ]

i, EWF TR RS N XN S REAR S A S35 T, TR B i3 S R I A I ) R
MEARIE, BNREEOPATHE S ZEARECGRER) BEERITHRE »° RIE,CE
T(n)=0n*)?,

for (i=1; i<En; ++1i)

for (j=1; j<&n; ++3) {
c[i][3] = 0;
for (k=1; k<t n; ++k)
; c[4103] += alillk] » b[k][3];

—BEA T AEPELAREEITRITHRBERBERAE » HENEH f(D . BE&

F Bt (] B B AR
Tn) = O(f(n)) (1-5)
BERRABER B n 38K, FIEIATH E AR () K EEE, REE %N
Wi B 8] £ 2 B (asymptotic time complexity) , R FRAT E 5 25 .

B4R BORRAIE] R A BE A< B 1 B0 SRR 1R N R H B B AT YOO 55 2 B9 BRAT B R AR GE
) RRIE, ZHEAL T ERREEBEIFAMED P ERE, ERNRTREFNEEEN
AR EME . 35 R 5 E (frequency count)FE A B IZIERE S AT B, M, &
T 3N BFESP:

(a) {++x;8 = 0; }

(b) for (i=1; i<=n; ++1i) {++x; 8 += x; }
(c) for (j=1; j<=n; ++73)
for (k=1; k<=n; ++k) {++x; 8 += x; }

FEARRE I VREANOBESFH N 1an fa®, WX 3 N FF BB 8] & 28 B 43 51
J1 OC1) \OG) 7 OCn®) » 53 BIFR 0 B BBy AR FF 07 Br . BHEE T RE 2 FUA RS (] B 26
BER M OClog n) FEH B O2") % . AR EE LA EZ 2 EHERIME 1.7 PR,
ME AR, AT %R AT REEE A Z T O WS, WA A BAEEM MR .

— AT X — A (R — R E ) AT EFE—FEARER IR RN R E

© “O"MBREX KD FO)RERE 0 H— P EH LN 2, =0 f () FRFFIE— N IEM K H M, 8% >
no BEERHE R |z, | <M f(m) |,

I]S.
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T(n) gn

3000 |

2000

1000

B 17 #HRERNHEKE

Z% 5 B ET L 7 Bt % T D A o R LR SR AR 4R, B T AW R (6] A 4 TR T R R AL, DA
BBERAT AN R R AR B 7% A X0t A [B) X R 0 B T 45 & (L BB R Al — [ B B B B SE 2 R
Rl % .

HFREENNEEREES BN REN T REME » 038 KR, W 7E3E OG5 T B 3%
FREPFITRB(REGHEWEFERT , AR RHEXT n OEREREET. fim, %
TIEFET:

for (i=2; i<&En; ++ 1)
for (j=2; J<=i-1; ++9 {++x; a[i)3] = x5 )

BA ++ x BPTRERT n R EN ", ERBEARERBEX (2—1) (n—2)/2 3
KERET.

FRERT EREPEABREEEHTHRBLEEABHMALEEAR AR
Bl T IREHFHEE S

void bubble_ sort(int a[ ], int n) {

/B a R BEEFIEHHEINRENEREGRHEBRFS.
for (i=n-1, change=TRUE; i>1 & & change; —- 1) {
change = FALSE;
for (§=0; §<<i; ++7)
if (a[3] > a[j+11) {a[jl<—a[j+ 1]; change = TRUE; }
}
}// bubble. sort

“REFINPHEHAN BB AERRE. Ba P WBRFINBDPEREF EEBER
PATWECH 05 HHMHFFIN A RENEFI BRREMPITREN n(n—1)/2. XWX
RELWSW, —MBRODERTEENEIE, S REXFA RN EARREEN
WA, R AN MR R ERENEEO YR EERE. NBRE PR ARER
BB »! FREOHETI GO B E, MREHET P W R E T., () =00, R
T, FER AT » & Fhiis A S8 48 ) BLAHE 3 Xk LA 5 » Bk B0 339 B 1) 20 24 B2 o B
UBE. B, B —REATRHERARMERITREERERIIE LT W m 2 25, B
MEBRFRERUMAERREERGREN - ER. S, ERERHEFOBERFELN a F
e 16 o
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MEFINEBKENERF WERHEFEEERFRER THMNBIERERNT(R) =00,
HEABLE L E PR e R 25 BRIF I8 A5, AR BN 1E I T OB (Al B 24 .
LEPRITUCERMEREMEFLE I PMIPESESEREM . URNEEMHTER
B, & EHLEFT A 10 X 10 B 58 B AH T, P47 B B 25 12ms, T b 53 3 A9 B[R] B 2%
T(n)=0n*) A B A 31X 31 #4844+ 3 BT 75 B (8] KB (31/10)° » 12ms=~358ms,

1.4.4 HENGFHRZETR

AL TR B B ] S A% BE , A A5 P LA 28 8] S 2% B (space complexity) ¥ o 5 8k B # 77
i 2 ] ) B BE L A
- S(n) = O(f(n)) (1-6)
Hof n BEBHAE KD . — PN EVRTHERFRTREFEEMRFFASITA
B HEC R ARIES 7 E— L3 BE 21T B A 8 AR T 7 i — e O 5K
AN RFRERNMBIZEE . WAL LW RABRT RE4 5, AR, A
TR HTBR AR Z S s B Sh 2 (8], 75 U B[R] %5 5 o A A B B 7 2 [ (R A 88
MFRRERAR) . BB Z EAX THA LR BOR UL % 8 MFR LS % 8 R THE,
5510 EIFS M A L HE R B BB TX 38, SR BT & 2 B A T4 E A U BR A
H 48 W15, 23R BOR R DL R 2047

Il?l
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Hom & O R

M2 EER A BHITRARESH . KUEEHMHNESR ERETENESHRE
e (DFFEE—E— DRSS D" BETE; (OFEE—N— M EHEMRE
—MRBETR; DOBRE—-NZIEETHEINRETEIRE-IHE; DOER
E—tZh AP EMETRY RE DR,

2.1 LRMERWREE X

MR (linear_lisH BEFHAHRR AN —MEWEN. AFZ, —IEERE A4
BETENERFS . ETEMETENEES L ERRMHEL THAERE, ETL
B—MPE— TS WA UR—TRH. EEHMBFEELMNER. Hl0,26 AHETFEH
?ﬂ%:

(A,B,C,*,2)
B—TEER, RTWBHECRERANFEFERF. XN, ERM 1978 4£7] 1983 £KFH R
SWITEVHE RN LER TURAREENERASE:
(6,17,28,50,92,188)
RPHBETEREE.

ERERNRERT, — M BETETUHE T HEERGtem) HR . EXFPIELR
T E BT T ERNIE R (record) , §H K BT R MR MR XFRHEile)

B, — N ERFERREFLRIDRNE 2.1 iR, BPEMFAENEL I —NMD
ROEHBER FS R ER R ERRE 6 N ERIETAR.

s | xe | #a | &#m | ma |wkxs
By N 790631 5B 18 it 91 f R
Mrer 790632 s 20 it 91 —
| g P 790633 5B 21 it 91 e
¥ 790634 L: 17 9l MEES

B 21 ZEFHRFABLE

GRERINBITFAIR . AERTFHEE TR AT UREM SR HR —KERTH
TRLERAMFARE, WERA—BENR HSHE TR ZAFLEEFHLR. HHR
HFITH

(a17°"!ai-17ai!ai+19"'7an) (2-1)

. 18
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MEF o FET aiva; TEXT amn R ai & a MEENETE a2 o WEEGFYH
XK. %i=1,2,,n— 10,0, BERE-NEHERY, Y i=2,3,,n 0o, HANE
—/E AR,

KUERPTENINE (=00 B X HEERNKE n=0 HHHIEZR, EEEERF
MEBIMBBETEBE T HENULE, M e RE-NHETK 0. BRE—ITHET
Foa BE i MIBETER R i APETK o ERUERTHLF.

SHRE—MAYREOBIREH, ERKETRER N RN E, IR ERY
PR TT R AT AT VT 1R 5 38 T 47 3 A T BR 45 .

MRPERBEHERBEXWTF

ADT List {
WiEMNS.D={ a,| a,EElenSet, i=1,2,*,n, n=0 }
HIEXR Rl={ <a;_,,a>|a;-,,a €D, i=2,+,n}
EXRE.
InitList( &L )
BRELER - HE—ITZSHERERL
DestroyList( &L )
VIR RMER LEFE.
HREER . HRAEHERL.
ClearList( &L )
MR MR LEFE,
BEER BELEEISE.
ListEmpty( L )
Mtk AR LEFE.
PR L a5 &, MR [ TRUE, 7 W3R [6] FALSE,
ListLength( L )
VthEM AHRLEFE.
PSR GRR L PHEFE TR,
GetElem( L, i, &e)
WG &M LR L B, 1<<i<ListLength(L),
BIEER . HeBELPE i MIETEMNE.
LocateElem( L, e, compare() )
Bl Hh AR i tE R L B FTE  compare O R ¥R TR H F B .
BELEREGERLPEINE e HRXER conpareOMBFIBE TR MNAF . HXBHAHBLE
ATETE, WIE EME N O,
PriorElen( L, cur. e, &pre.e)
MR AR LEFE.
BEER . Four e BELHHEBELE, EARE—4, M [ pre- e i [ E B 5] I, & N #1/E
KM ,pre-e LE X.
NextElem( L, cur. e, &next_e )
MR ENS AR LEFE.
BEER Four- e BLMFIETE  HAREE —1 ) W A next_ e IR BB A5 4k, & NI
fE % M ,next. e TE L.
ListInsert( &L, i, e)
PR S 213k L EFF7E, 1<Ki<ListLength(L) + 1,
BELR - ELPE ITNBEZHBHEBAFNEFETK e, LAKEN 1.
ListDelete(&L, i, &e)

Ilgl
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Wik & LR LEFEBRES , 1<i<ListLength(L),
BEGR MBLME LI NMRETR A BEKME . LHKEN 1.

ListTraverse(L, visit())
&N RERLEFE.
BEER KEKMN LS BETEAARR visitO. — B visitOR MK, WiRER K.

} ADT List

X EREX KRB BRBEER, ETTHT - LERERORIE, AW, EHIHH
TUALEREBEREH A — T ERRER BN RERFFRFADIRB U EHRER BH
EH—1raHERE.

Bl2-1 BEAAWILRERLAFMLB SHRFIWIEEA FBEIRERTHE
BRI ESFHRID  BAER—-IHHES A=AUB. IRBERNRERENT
BRIE T REUER LA BEETAUR LBAMAFETAERLA PHBELEFBA
AEHRLA vE., RENGHRLB PRRBREBEITBETER IHREERERLA F
ETEVLEAFE NBEAZ., LRRBESBAIATIER#RZ,

void union(List &La, List Lb) {

/B EELKEE b RERE LaPHEETEBAR Lag
La. len = ListLength(La); Lb.len = ListLength(lb); / REHEHNKE
for (i = 1; i <<= Lb.len; i++) {

GetElem(Lb, i, e); /B IbPE i PMBETERS e
if (1 LocateElem(La, e, equal)) ListInsert(lLa, ++La_len®, e);

/ La pARFELEM e MEAMBETE, WHAZ
}
}// union

H%x 2.1

Bl22 BRMLEMERLAMLB PRBIETRILMEIEREAE FHYL HERE LA
LB A} R —MHHEERLC, B LC F BB TR NEEEREAFHS . A, %
LA = (3,5,8,11)
LB = (2,6,8,9,11,15,20)
o
Lc = (2,3,5,6,8,8,9,11,11,15,20)
MERBEEERTE,LC PHBBETERE LA FHEETE, KL LB PRKE
TEMABEERLCHS R . REH LA LB PHILRBEMNMEAZ LC PHIT. HE
LCHuEREERBAE FHH, TR MBS fj 45 LA FILB P ENTE.EH
Wi MRS HTE Fa,j YETFIEMITTERN 6, W LRTREAR LCHHTER c H
a Wa<<bh

c —

b Ya>bH

® +tla_len BARSYP La_len WELH L, AGEERLRR. BRERS H ESREZE.MWRFEHS
Pt BE R RESRNEFE 1, UEHER.

u20.
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BRIEE M WESR 1L ERETRBALCZE E LARLB FIiFE#H. £
RIFFREBEMBIE 2.2 Fim.

void MergeList(List La, List Lb, List &Lc) {

/) BELkER La fl Lb F BT R L EE RS .

A A3 La #1 Lb 8 BIFH ML HER Lo, Le MEEET R iR EIRBEHET .

InitList(Le);

i=13=1;k = 0;

La. len = ListLength(La); Lb_len = ListLength(Lb);

while ((i <= La_len) && (j <= Lb_len)) {/ La fl Lb #IE%
GetElem(La, i, ai); GetElem(Lb, j, bj);
if (ai <= bj) {ListInsert(lc, ++k, ai); ++1i; }
else {ListInsert(lc, ++k, bj); ++3;}

}
while (i <= La. len) {
GetElem(La, i++ , ai); ListInsert(Le, ++k, ai);

}
while (j <= Lb. len) {
GetElem(Lb, j++ , bj); ListInsert(Lc, ++k, bj);

}
}// MergeList

i 2.2

ERBEANF B 696 A 5 2 BB TR R BE 2B List & P BB AN ATE ] .
{B1n GetElem F1 ListInsert 3X B~ #24E i $hiT i 8] #1 3 K 26 , LocateElem Ay 447 B 8]
FF 4 RIE e, M 3k 2. 1 f Bt [E] & 24 B 9 O(ListLength(LA) X ListLength(LB)) , &
¥ 2. 2 fY B A & 22 BE 3k O( ListLength(LA)+ListLength(LB)), BARH % 2.2 f4& 3
AN(while) fEFER) B REY i 1 BB mEFPELRFEHEE TR, A BREHE T
EANEFFTHELE FAYHP I RUERNBECRIEBABINLKRER LCHE,
REEFBII—NLRUERFHOFRXRTERKEANRAT, B, N FE—-HBEEHTALA
# LB), Ja B (while) &35 15 ) RPuAT — M EIF 4,

2.2 SMERWINFFRRMELIHR

KUERGIAFRREORA— A E SN FHEETKRFEREROBIETE.
BREAKEZNENTERT S | DNFEHERTT, I LU & B35 — A 5270 80 77 8 b ik £
ABETENFMAUR . MEERPE +H1 M BETEOFEMOAE LOC(ai ) FE i 4
BB TENEHEME LOC(a)ZRHRE TR :
' LOC(ay1) = LOC(a;) +1
— R UL, RERME  NMIETR o WAFHEAEN
LOC(a;) = LOC(a;) +(i—1) X I (2-2)
% 99 &
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K LOCa) REWRNE— P HIT\TE o) WEHELE, BEHRBEEROBRACER
Hupt.

2 VE 3R 3K Bl AL 1A 2R R M2 1 3R B9 DU 7 B 45 4 BUBTE B4R (sequential map-
ping) , W , FX M HEMHABRAPFR. EHNRAR, RRPTHEKITE o #
ai UMMM AL E LOC(a,) 1 LOC aiyy) » BeAiE S, ITCRFET B LA “Yy B s
BHA"REREHRPHELRZANBEXR. B PRBTRWERLESNR
HROBHEMEBHE-IMAECRERERTHOMUFRIELOFRRE2.2). #
W, REHE T A RNEBRAE, &R FE— BB TR AR, BT AL
3 B A7 A M R — R REAL AR B AP 45 4 .

i shat HEFERE WBTEESH
FKPBLF

b a, 1

b+1 a, 2

b+ G— 1)1 g i

b+ (n—1)1 a, n

b+al

=N
b+ (maxlen—1)!

B’ 22 KUERNNFEESHRIER

HTFREBFBOHET PHRERBOE BEILFRE RS, B, B SRRk
WY LW R ITUF AR . NG, B TR R KR AR, BT R F7 i as R B
BARMAR, WA CESFHAAIES LN — 45, mT k.

/A RUEERNEIRIOFFEREEH - - - - -
#define LIST.INIT.SIZE 100 / &HEEBSHRNMBIER
#define LISTINCREMENT 10 / &HEEFEHESANSRER
typedef struct {
ElenType * elem; V-2 EAE T
int length; /OERRKE
int listsize; / BHIS BN F AR (L sizeof (ElemType) 2y B A1)
}SqList;

T ERE X, IS elem AKX E AL, length IAREE RN LBTKE.
IR ELBERRAFRIE - E XL K/DHEHATE,, FHERERN LT
KEZRRO(SRERE 2.3), listsize ERIFELAMSENFHESEH KD, —BEFEA

.« 99 .
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JOR 2 A R af, AT 4T H B, Eﬁﬁﬂlﬁﬁﬁﬁﬁﬂ—*’i‘kd\%ﬁﬁ LISTINCREMENT
MEETRHZEME.

Status InitList. Sq(SqList &L) {

/M- SRR L,
L.elem = (ElenType * )malloc(LIST. INIT. SIZE * sizeof(ElenType));

if (| L.elem) exit(OVERFLOW); [ TR EL R

L.length = 0; / BREERO
L.listsize = LIST. INIT.SIZE; // ¥Iia7EHEscdt
return OK;

}// InitList_Sq
'HE 2.3

TEXFIERE P, B 5 TR R M S 20004, MBEVLAF IS | ME TR S, R
REKIEZEOR . CEFTPRANTHRMOFH, EHik,# L £ SqList X MIFF X,
MERE i MEBTER Loelem[i—1]. FTEEAITSSEENBEANMBHAFREL
P 770 2 s B B SE TR

2.1 TR, RUERNBAREREERERNE i— 1 M BETEANSE i MK
BEEZABA—NFORETE REEHERE N » R KL

(a, [T Y # FES Y 7 FR R .a..)
BREEN n+1 RS '
((11_ y* e ,b,a,- g .a,,)
BETE e Fla, ZHEEEBELERETEL. ERUERNIFEHEH D, i T28
FHSHRBETRAEYEME FORASH, B, BE i=n+1, FNLHABHTEL
R BOX M B X R M.

FEES B Fe #iE F5 iR Fg g
THE Jo#E

bITS 3 TH
1 12 1 12 1 12 1 12
2 13 2 13 2 13 2 13
3 21 3 21 3 21 3 21
BBk 24
4 24 4 24 ——4 24 4 28
A 25—
5 28 -5 25 5 28 5 30
6 30 6 28 6 30 6 42
7 42 7 30 7 42 7 77
8 g 8 42 8 gk
9 77
(a) (b (a) (b)
2.3 RUEREA B 2.4 ZhtERmMB
"I JE B AR L , B # R
(a) AR n=8; (a) BHERHT n=8;
(b) #HAJE n=9 (b) RBRE n=7
e 23 .
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Blgn, B 2.3 FR— M ARUREXATBEARENN .G, HEETREEESHPH
MBI, BTERERNE 4MES AE%ZIEJFEA—A{E%J 25 MBETR, MR H
BOINEE SN/ RRKEEESH—MIE.

— BT ER ISP TRZIMBA N TEN  BHEZLi G n—i+
DATRABHS— AR, B % 2.4 Fim.

Status ListInsert_ Sq(Sqlist &L, int i, ElemType e) {

N EBRFRERLPE i MIBZABEAFNTE

// iME RN 1<<iListLength_ Sq(L) +1

if (i <<1 || i > L.length+ 1) return ERROR; // i ARG

if (L.length >= L.listsize) { /O BHMAERERE MR
newbase = (ElemType * )realloc(L.elem,

(L. 1listsize + LISTINCREMENT) » sizeof (ElemType));

if (! newbase)exit(OVERFLOW) ; /Y FEREATEC R R

L.elem = newbase; /Bt
L.listsize += LISTINCREMENT; /) MM AER
}
q = & (L.elen[i-1D]); N akBEAME

for (p = & (L.elen[L.length—1]); p>= q; ——p) * (p+1) = *p;
/ BANBRZEHLEREY

*q = e /A e
++ L. length; VE 338!
return OK;

} // ListInsert._Sq
HiE 2.4
R, Rt RE MR R R G KIE N » AR

(al 2000l 9 Qi s@iq1 9" 90")
BREENn—1 WEHER
(al Ry PR, IR LL ’a")
BETR oo Mo ZHRINBBLXLRRETH, A TEEHEW ERBRX L, R
BEEBHTR. WE 24 iR ATHREANBETE LITBNESANELE AT
KRR ER B — R
—BERT . BREE 1(1<1<n)/l\75§ﬁ%>[%}>&% i+t1 ZE n(Fn—DPTEKRRK
MR s — LB, Bk 2.5 FiR.
Status ListDelete. Sq(SqList &L, int i, ElenType &e) { .
J ERFPEERLPHERE i MoK HH e BERME

/ iHE& ¥ Y 1<Ki<ListLength.- Sq(L)
if ((1 << 1) || (1> L.length)) return ERROR; // ifHAEL

p= & (L.elem[i-1]); /o RERBETEMNE
e = %p; / BERBRTENERS
g = L.elem+L.length—1; / RBULENMNE

for (++p; p<<= q; ++p)* (p—-1) = *p; /BB TEZENTELER
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—-L. length; V330!

return 0K;
}// ListDelete_ Sq

"HiE 2.5

B 2.4 0 2.5 71 WL, M7 U7l 4 A RO R 3R R R BB 4 A BB BR — 1
PR TR, K H EEREREB TR L GRATER, B 35T R K8 AE 8 B B 2k E
HRERNEARE), MBHTRBNERRTHEARMBRTREOAE .

Bk p RES i MHEIMBEA—NTTRABER, MEREN n ORERPEA—
TR PTRB 3h TR R BB R E CFREO K

1

E,= >, pi(n—i+1) (2-3)

B o REIRE i A TR KN 7 KRB — RN RS
155 2 YR 0 3T CEH B0

Es = D,q:(n—1) (2-4)
i=1

A& — et RATT B E AR RGO E EEARMBRTREBREHMER, B
1 : 1

pi = el =g
MR (2-3)F(2-4) 7T 4 B {4k A =K (2-5) F1(2-6)

1 5 n

_ s e w—1 3
E‘,,_n;}(n D) = 7 (2-6)

B (2-5 M- I, EMFHFEEMHRERPEARMBR - BETE, F13
ABHEFEPF—ETR. HEEKN n, MH B Listlnsert_ Sq M ListDelete_ Sq ) i 6] & &
BEHX O, |

BAERNFITIE 2. 1 54 2-1 F6l 2-2 HIRIEEINFFEERNKERPRTH
FHEMEEIEREAIN. BEHEH BFROREBLK"ABRE M BE TR EE
REHRHO,NEXWANFFPHETHBAREDNERRHET  MAFTERBHTE.
B, FHE 2. 1 B AT BT (] EEBR T AR B LocateElem K HATH ], ZEIRAFE L
FEGRBFEN HAMWBETENEHEANTER. S e ML PHEETRZ T
BZ WHE 2.6 fim. WNHE 2.6 P, EARERHTHNOTEZ MM LR, &
LHFEMe HRKTER o, W LK EH i(1<Ki<CL. length) , F M A L. length, B3 3%
LocateElem_Sq #)Af[E] E 2« E A OC(L. length) , B, 5 FIAFEFE La F1 Lb T S, union
i A 8] & 22 BF 5 O(La. length X Lb. length) ,

int LocateElem. Sq(SqList L, ElemType e,
Status ( * compare) (ElenType, ElemType)) {
JERFEERLPERSE 1 NMES e %R conpare() T KA HLF

« 25
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/) ERENGEEEAE LPRELF, FRER O
i=1; JiRTERE LN TR
p = L.elen; /P MEERNE I TENERALER
while (i <<= L.length && ! ( * compare)( *p++, e)) ++i;
if (i <= L.length) return i; '
else return 0;

}/ LocateElem_ Sq

#H%E 2.6

SHFIRFROEH MNERE 2.2 TERSHEA EREABUNERL 2.7. BR,
k2. T PRESRRERTRBE", BIERN R R K EHN O(La. length+Lb. length).

void MergeList_ Sq(SqList La, SqList Lb, SqList &Lc) {
/ BHIRFRER La M Lb WX RILEIEBH T
// 133¢ La F Lb 184 B 80P &M% Lo, Lo 70 K B IR E kB EHES
pa = La.elem; pb = Lb.elem;
Lc. listsize = Lc.length = La.length+ Lb. length;
pc = Lc.elem = (ElemType * )malloc(Lc. listsize * sizeof (ElemType)) ;
if (1Lc.elem)exit(OVERFLOW); // FER#4}EE kK
pa.- last = La.elem+ La.length—1;
pb- last = Lb.elem +Lb. length—-1;
while (pa <= pa. last & & pb <= pb_ last) { V=L
if (»pa<= xpb) *pct+t+= xpatt;
else *pc++= %xpbt+t;
}
while (pa <= pa_last) *pct+= xpat+t; /J EA LafBenE
while (pb <= pb.last) *pc++ = sxpb++; /A HERTE
} // MergeList_Sq

g% 2.7

ENES 2. T PE—NEREANBEFEEOTEYR: L FRBA"RBERMHE
A7, Bp TR B B =R E 0L, 2 * pa= » pb Bf , R EF Z— A Le, WEH
ETRABRIERBIE union TR, TN HMEREDAR. Bk 2.7 ZHFUARER
MR R, HREA —: Ol F La # Lb PuRKEBR Y (FA—L£45 P TEAE), WXt
Lb FEANTR,ATEE La PARAEREHTEBER, O TR R LeRrn“H
7, MFEARIMELE L RMEB“EH"RIERTRNC. BB B TRKERNY (GHREDH
B2 AIAIA 10. 3 WitiR AR EHEF . IR R & E R Onlogn) (K n ARHEFH
RN . AT R, FUKHERRSESHATESHNEMBHE, Mo R P TR
THRF

O FEHLbPLTRBEA La, hRF La P iR BHAF L FABN TR (BRIEBFANTEEXT LapFTAH
TH# .
L] 26 .
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2.3 ZMERMBEXRRMELHR

M E—FHWNR TR, RERKIIFFHESEHNFRRZEBXR EREH R IT
REYEME FOMEE, BETUEILFREFE—TR, ENFELETH- /2,
EMBAREKEFR. BRI NF—FERE, XMERBLRFR T XF RS HRSE R E
fEmARMBR BN  TBIKBTR. FVRIMETREERN A —FMBRRTE—
GERFHLEN, B TEARERER EASHTREWEME E @S, Bt eBAINFF
454 BT RA 055 1 (H R B Rk 5 T U 2= 7T BEALAF B AL AR

2.3.1 LZMHER

KUERNEXNFHEWNIEARA—4EENFHATHFHEAERNBIE TR X
HFERTAT L RESEN WA UBRAZEZEN) ., B, A TERENAE TR o SEE
BEEHBETER e ZEEBXR,HHETE o KL BRTHFREESHFEEZSH,
BEFE—NEARERERUNGEE(AEEFSNFHEALE . XFHLEBHREE
- TR a: MR, FR NG R (node) . BERFBEANR: HPFHBEBETREBRBREA
MR 1A S AR PO B B IRAR b IR SHIEL. R EHUR RIS B AR S R . #
MR (@ Q<G BB B4 R — M ER B b &R R

(a1,az,a,)
RSN, Xl THERNENMERFPREE - HEIR, A XHFEEERNE
R
B, @ 2.5 inRh&iE
(ZHAO,QIAN,SUN,LI,ZHOU,WU,ZHENG, WANG)

MR EERTFHEGEN, B EROFBL N LIS TR T, LB R RERPE -1
ZRAE-NBEECENFRREBONFEALE. AN, B FERE I BETEREE
BEEM, WEKEERTBRE -1 K084 H“2”(NULL),

Ffif i Sk ¥OE B 18 & B
1 LI 43
7 QIAN 13
ki8¢ H 13 SUN 1

19 WANG NULL
25 WU 37

31 ZHAO 7
a7 ZHENG 19
43 ZHOU 25

B 25 KEEERH

ALUEERRARERN  BFETRZEANEEXRARHERAPHBHERN. &
AIEL FEH N B TT R Z I M2 8 X R B, 28 E SR BN B TR
. 27 o
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PERAL B AN BRI AR, ly X R A S S 3R 0UF iR R g

TR AR SR R BT SR AR B 55 S R B 4 R 2 TR O Sk R R B 3 R 1 9
. QN 2.5 MR MEEERTTE BN A 2. 6 BRI R, X2 B N 7E s RN, X0 R
REFMFRHEURPEBE LR ZANZBINF ARSI BB LEEFERP I
bR E .

[EZZW@|+*{QMNI+*fﬂm [ Lllﬂ
Ll ZHOU [of=~ WU [o}—{ zHENG [o}~{ WANG 4|

B 2.6 &MELENZHEHRS
By LR TT L, B 62 7Ty Sk S5 AT HE — W, 75 C 3B = v T IS My 35 47 S 3k

J----- S dety BRI — - - - -
typedef struct LNode {

ElemType data;
struct LNode * next;

}LNode, =* LinkList;

fix L 2 LinkList B8, W L A BEER M LS EEARPE-NEL. &
L A“Z”(L=NULL), M R R RA =R EKE n B F”, H, RO ELE
RNBE NGRS RZARER . LG A OB EE T UREME MG
Bt AT A7 A IR 3R B K BE SE I MR B, Sk 55 5 B 38 &1 U A 9 10 58 — AN 5 S A 38
BONE - REANFEMEAE) . E 2. 7)) Fin, let, B RALHE k5
o HEERITR, NS KB EH S, A 2. T(b R,

N/ EnCEM O B RS/}
(a)

(b)

Bl2.7 FhEAWEER
() EmF: (b)) T

ELMERNIFAEER T B TE8E FHSHRAN TEEYEME RS, g
TERMAMUERTARERNEGMETRBR. MERFERDP . EARITENAF
U BEZEHBEAEENKR. R BN TENFHEUCERCSEREREINRE ANFE
Bz, Bikp BEHNEAHERPE i METER (EE A a)OWEH, W p—>next B[
Bt AMNETR(E S a ) BIEE . BAHER, & p—>data=a;, ] p—>next—>>data
=ai . A TERERT . BEHE I M RETELTALEH R A TR Bk, EERE

O S BRBEE & WELT p S WEHEE p B8 m WSS BV BB E p PSS . U
fE¥EFE.

. 28 .
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REEFEF RO FEEN . THRIE R GetElem 7EAFER B HILIA.

Status GetElem. L(LinkList L, int i, ElenType &e) {
N LR SRR L.
N OBE A TTEFEN, HEREY e 3R [ OK, % iR [ ERROR
p = L->next; j = 1; /R, p 18—, T i R
while (p & & j<<i) { N IBEE B ER, BB pfmE i KR pAS
p = p—>next; ++j;
}
if (1pll 3>>1) return ERROR; // % i M EARFE

e = p—>data; /& EEOSTrE 3
return OK;
}/ GetElem_L
g% 2.8

Bk 2.8 MUREACHRIER AR j R i H IS AR & p. while §5 3R 4 b 1015 4 S 15 Wk 25
TEERPRUEAE,E 1<K<n, WHER i—1, B WHE N », B 2.8 Q8 4
MEFH On), P, P
s, LR mA el 13- (] . YR
B4R IR 7 < )

PR R A E A L P A BB TE K - ‘\Egl'
e L L e B 2.8 7EBREERPIHALAREH TR
LRI 4 0TI 4R o ML e
& 2.8(a) 7.

HEARETE < EREER—HEERNY x W& REHAELESE T, RE
HASBIER BT N, D BB N a PRSI, & H A8 45 A x, T4 A x R3S
SHER IS4 A b, ATTSCHE 3 AN TEE a b Al x ZHIBRE R AT, HAS MBS
M 2. 8(b) TR . MBI s HFGILE A x L4, T b SRIEEHE TR B AT A B

s — next = p— next; p—— next = s;

RZ 00 2.9 FRELHERPMBITE b i, WERERFLHTE a.bF c 2|
BELRNEML, (NB B NG S a PHIEEH S
-] e L e C I i T S L P N P N e

EH N
B 2.9 FEsER BRGSO T Bt it = B et mexds
EleR AT I, 7 B S0 3 v 7T B 9 A SR I 69 W 40 B
MR T ERERTEARMB -2 EN, UEEREHTABERH TR, B
2.9 ME ¥ 2.10 405K ListInsert Fl ListDelete 7EBASE F Y S2H .
Status ListInsert. L(LinkList &L, int i, ElemType e) {

Y B R ERELPE i MIBEZHEATE e
p=L; j=0;
while (p && j << i-1) {p = p—>next; ++3; )} / IWPi-1 4%

1290
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if (Ipll3 > i 1) return ERROR; JIiMNTFIERERTEEM]
s = (LinkList) malloc ( sizeof (LNode)); /A REE R

s—>data — e: s _rnext — p-—>next; /A LP

p—>next == s;

return OK;

}// ListInsert L
it 2.9
Status ListDelete L(lLinkList &L, int i, ElemType &e)
/) TEHE SN M R AR L RS L AL I e B FEAY
p=1L; j=0;
while (p—onext 88§ << i—1) { // <HRH § 1.6 p I RIATR

p = p--onext; bt 3;

}

if (1 (p—=nmext) || j > i--1) return ERROR; // MER B A4
q = p——>next; p ’rnext = g->-next; /BRI BB S R
e = g—>data; free(q);

return OK;

}/ ListDelete L
HiE 210

BEHELHE 2.9 MWL 2. 10 M MEZRENN O, XEEN, AES i M5
FUZRHRA— DI MRS ¢ NS MU B RAE i—1 AR, EBkE
FrEss L, NBE . 2.8 i, RN B L/H, EME B ERE RN O,

FEEE 2.9/ 2. 10 1, HAIE M AT CEF K54 B malloc Ml free,
WHELERA BRI E MW EREST P FESHANMIBREE. B p M q
& LinkList B A4 &, W HLFT p= (LinkList) malloc(sizeof (LNode) ) WE I R H RZ G4 R
— A~ LNode BIBYE5 0L N A 2085 S iR AR (L B IR 45 1R 518 & ps R Z, /AT free(q) HIME
MRHRLERW—1 LNode B L G, BEH SR U EEBRERE SNAH, B
I, BB RFMUT TS HAR B R—Mah &S, BT RAESRTT S M EEL
FZR. MRS s MATIE RN MEMTUHRENF R4 R, B
MBS R R AT REE - DA RERAOSE., BBASE B
HRESEMKKEL SRR IFENMAASEER. BRI BTN ERARLER
B RBERME R, LN ERE R OGn,

void CreateList L(LinkList &L, int n) {

/O BRLIEE A 0 A CH U R R R A N MR M L,
L = (LinkList) malloc (sizeof (LNode));
L—>next = NULL; Y/ RO S T PR R o
for (i = n; i - 0: i) {
p = (LinkList) malloc (sizeof (LNode)); /OB R
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scanf (&p—>data); N WMATEE
p—next = L-—next; L-—next = p; N OEABIEL
}

}// CreateList_L
g% 2.11

TEMSITERANEFERFI—NAFER.
Rk kE o La F1 Lb By BREE RS HIHEKMER LA LB WEFHESH, AL HH La
A Lb SR HEER Le, M 2.1 T H 3 MergeList i) B8, % 8L 3 M6 pa.pb
pe, A pa 1 pb 43 B4 7] La R Al Lb R o Y ATRF LLBAR A SIS &, T pe #81a Le TP X
AT G —1N 458, % pa—>datapb—>data, [ pa FTHE 45 S BEE R pc AR RZE,
FHNK pb FTIE G R EEHED pe IS RZE. BR BHAOMBREN - HLAMLB K
dEZ KBF,pa 7 pb 2 HI4E M La M Lb RHHE NG R, BNUAZE spe M2 H# Le FHY
IR, HTHEROKENRSH, WE - MEFRITHRMR pa # pb =, HHS
— Az RHE - N RNTRE AN MNABES RO R B ELE pc T
GRZEHT. AHERRFRAREROEE, MAX% 2. 12 iR,
void MergeList_ L(LinkList &La, LinkList &Lb, LinkList &Lc) {
/ BEBREEL IR La M Lb T R EAE B BHE .
A/ VA3F La 71 Lb 48 B 57 49 REELR R Lo, Lo TR BiREIEBEHT .
pa = La——next; pb = Lb->next;
Ic = pc = La; A RLafkEREA e LGS
while (pa && pb) {
if (pa—>data <= pb->data) {
pc—>next = pa; pc = pa; pa = pa—>next;
ilse {pc —next = pb; pc = pb; pb = pb—next; }
}

pc—>next = pa ? pa ; pb; / OBAE KB
free(Lb); /B Lb fy3k 5
}// MergeList_ L
BE 2.12

REAHEH . BE . 12HREEREMRE 2.7 MR BEEIREAR. £H
HANHERA—NERN AREIARFENGERZR, MATHFRR M ERIERZ
B B X R A BR, BRI TR EF BB X R TR S SRERR— TR,

Ao, A A — 4 R R R MR, LR BB AN T B -

o s SUERNBESRARRTHEN - - - - -
{tdefine MAXSIZE 1000 // ®EMBAKE
typedef struct {

ElemType data;

int cur;

e 3] -

www.TopSage.com



}component, SLinkList[MAXSIZE];

EXMERTEETEAR B XBNREABRFBOHE ST PEMAERSEN. E0L#R
HERT BAN—NDEBRS NS ANARERGERSE oD REBH B RERE
BATHHEMNE. RANBEFOBUTERLGE A, HEHERIERNE 14 A,
BlIE 2. 10() FFR N FE 2. 6 HEAKNANER., XREBERNDEERLES T8
RO =, HEELEROBANRBRRESAFTBI TR, AFBREH  BIBREH
AFREWHEERA. AW, E 2. 10 RATHE 2. 10 inKREREBABRELR
“SHI" MR PR T R “ZHENG  Z G R BL. T B B R MR RA XA, R
NEXHARABRNEREE WBSER.

0 1 0 1
1| ZHAO 2 1| ZHAO 2
2| QIAN 3 2 | QIAN 3
3| SUN 4 3| SUN 4
4| LI 5 4| LI 9
5| ZHOU 6 5| ZHOU 6
6| WU 7 61 WU 8
7| ZHENG | 8 71 ZHENG | 8
8| WANG | © 8 | WANG 0
9 9| SHI 5
10 10

(2 (b
B 210 #WSERTH
() BREHKRE; (b BREKRS

B S & SLinkList 24788, U S[0]. cur ARBE - NERERHFWAE, HFif i=
S[0]. cur, W] S[i]. data FEAELR M RME N EIELE, B S[il. cur HEARBE N EER
HAPRANE, —BRER.ER INPBBRERNE kA S cur HARER+14H
R E. AEESRSERPLALKERNVBIEMSISERML, BB I RF
A4 p, i=S[il. cur WIRIELNIBE BB CEBITF p=p—next), HlIN, EHRSHE
H S B ZE A BB LocateElem W& B 2. 13 fias.

int LocateElem. SL(SLinkList S, ElemType e) {

J EBTSRERERLPERSE | MEN e K.
A EREL MR EEELPRAF, FUEE O,

i = 5[0]. cur; /i BRERE A
while (i && S[i].data 1= e) i=S[1]. cur; /) TEEDIEER
return 1i;

} / LocateElen. SL

#Hix 2.13
L] 32 -
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KU EHABRSHRPEAB/AAMMBRBRENTE. WE 2. 10 gEFa 0, 4E
HEeEdsREMMRHMANAERTHBASHERMR S 2.9.2. 10 4, FrAR & £,
% 1 Fi - B 2 5231 malloc il free X BSR4, T P¥ US4 o BB £ 4 B R W (8 A, flE ok
HhEREFAERGEEATURERBEO 2 ERAEREN -1 EANER,. FYHATH
ABERTNEAER ERBE NSRS ERFRANS & R FER B s
MR TROSE SEEDSHERLE.

HUEREH(A—B)UB—-A)RFBRITIEBEERNEE.

Bl2-3 BERHLHMAEZALE EBIRFSESANBESERS MEERAE
A BRTENFR AR ST, EFEM BHRMTE, WM S ZHMERZ, & 0E L TE
A SE.

FEREEWREL, RINEAH I NMIRE: OFBIM AT HMBRLR—1 R ©
MNERASERB—IT4A; OBSRESEERERAEERLE. 5B 2. 14,2, 15 M1
2.16 TR .

void InitSpace. SL(SLinkList &space) {

/o —HE B4 space 4 4t BE AL — N & I8 3R , space[0]. cur Y3k #54F,
N COPRREIEEH
for (i = 0; i << MAXSIZE-1; ++i) space[i].cur = i+1;
space[ MAXSIZE - 1].cur = 0;
}// InitSpace. SL

B 2.14

int Malloc. SL(SLinkList &space) {
/) &Rz RIS, MR E 4 A% S TR, BNEEE o
i = space[0].cur;
if (space[0].cur) space[0].cur = space[i].cur;
return i;
}// Malloc. SL

g% 2.15

void Free. SL(SLinkList &-space, int k) {

A BT HRR k 892 NG S E R & AR
space[k].cur = space[0].cur; space[0].cur = k;
}// Free_SL

Hix 2.16

void difference(SLinkList &space, int &8) {
N OREBAES R BRICE E— R4 space PRI EREASA-BDUB-)
J KEBEER, SAHHLIEH. BiL&MHSE B K, space[0]. cur HHLIKE,

InitSpace. SL(space) ; A BEE A e e
S=Malloc. SL(space); N RS MSkE A
r=5; A orikm S AT REEA
scanf(m, n); JEAAHMBERITRANE
for (3 = 1; <<= m; ++3) { N OBSES AR

i = Malloc. SL(space); N YRESR

scanf (space[i].data); ) N BARABTEME

133.
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space[r).cur=1i; r=i; /J EABER

} // for
space[r].cur = 0; / BERNEB RS
for (j = 1; 3 <= n; ++3 { /EREBABHLR EAREHTWEP . UEHAEY

Vi1
scanf(b); p = S; k = space[S].cur; / kIEHMEAFAFE-ITER
while (k 1= space[r].cur && space[k].data 1= b) {/ YT HEHER
p = k; k = space[k].cur;
} //while
if (kx == space[r].cur) { N SR RPARFELTR BAE c IS RZE A
/HERRE
i = Malloc- SL(space);
space[i].data = b;
space[i].cur = space[r].cur;
space[r].cur = ij
Y/ if
else { / ERRCERD . HMBRZ
space[p].cur = space(k].cur;
Free_ SL(space, k);
if (r ==k) r = p; /BB IS R, WFE BRI
}//else

} // for
}// difference

g% 2.17

HEK2. 17 R, AE-TMRTFUERFPHEFEEES A FPERKKBAN
D ZHEXKBHFRREI:NBEFR K AEF n K. HEE 2. 1T WHEEREHR
O(mXn), -

space(0 ¢ 11) space(0 : 11)

0 8 0 6

S 1 2 S 1 2
2 c 3 2 c 4
3 b 4 3 n 8

4 e 5 4 e 5

5 6 5 7

6 f 7 6 9

7 0 7 3

8 9 8 a 0

9 10 9 10

10 11 10 11

11 0 11 0

(2) (b)

B2.11 BRENENBEER
(2> RFAWERS: (B RRA-BUB-AMERS
L 34 .
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211 BBEE21THFHAER. BRES A=(c,bse g, f+d)B=(a.b,n,f),
ME 2. 11QFRAIMARE ANTRZERERMER SMEASRERGRE, B
2. 11()FIRABIMEAES BRTGEIFEESR S PRKKIEA o MER b 58A n BB £
JEHIRBL . space[0]. cur A& A RKLIE ,r KER 7.

2.3.2 fBEER§EE

BT §% & (circular linked list) 25 —FMERANERFHEH. ERNFERARRFEE
— AN E IR R AL BN R R — 1. B, NERE—S R R R
BlEp AL A E 2. 12 IR VAN ETRER. B0, EFTLA ZEHENTETE

*.
-1 -

(a) ()

212 BEFRER
(a) dEEHR: (b) B

TR R MRS I Rk — B, 2 TR BT AERE p R
p—nextBEBE NS, MEEINEREETX

et EamnE seEreeresE (P [+ [Hea
o6 TR 3k 3 41 (i B 2. 13Ca) FiR) » A

R ERERL, PIIMERAREREH C—%B——I | == I-IL).\—B
R— %, (B ROERMB—4 )

EHERLMEE., YRUEERUE 2. 13 C_%__‘ [Feee] Hj!
A

N YL T2
P4 0 D AT 35 SR (1 9 OCD) . A 3¢ T3--—Ts
EHEMAE 2. 13 R, (b)

2.3.3 WEmER B 2.13 {URRBIREHTEIFEER
() AR (b) AHENE

DEEMERFHEERNER TR
B EREEEROR S, A AR SRR ABIAEHEEIERMBER. &
BEIESANEENE, WENELEBHHE. RAFER, EREERP, NextElem #)
f7EtE 2% OC1) , Tii PriorElem B$RAT R [B] HO(n) . Ay 7E AR B 5 22 3 o B8 o) 4 O R A, W
1| F X [a] $% % (double linked list) ,

B4 B S W RN S PETA IR, E— e m E BG4, 5 — 18 E
B2ECESHAHRINT

N=-=-=-=-- KUERH W EERFHESEN - - - - -
typedef struct DuLNode {

ElemType data;
struct DuLNode * prior;

9350
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struct DuLNode * next;
}DulNode, * DuLinkList; ‘ ) } ‘
MBENBEAREM, WSRO TUERAR, WE 2. U KRR, ERXRPHEEW
AR E 2. UMD FARARE - RAERWER, ENHERD . E dRERRPE—

l prior | element ] next |
(3 L A B C

(b)

B 2.14 EEEFERH
() BEERH: (b)) ZHARBERER: (0 ESHURBREE

75 S B354 (B0 d 5 DuLinkList B4R ), M B RE
d —> next —> prior = d —> prior —> next = d
XARRANE LGB T X RSB RRE.

AR T , H BN ListLength,GetElem # LocateElem % {UFH # k—1 77
BRI MEMNHNERRAME S ROBEMR, BEHA MBRNERXOAR,E
Wi R B E R BN S W EREE, B 2. 15 fE 2.16 55 88 T WBR MG AL
AEEHERNER. BNMEERSIME 2. 19 M 2. 18 FiR, WE KK R E 22 %5
A O,

i

® p 3 l" )|
R - SELIRL =
L PO ofe _oe
— e e _ L J
5 BanE;
A 215 AR MRS B 2.16 ZEWNFAFERFEA-TEL
RE S ZLRG i 45 £ R B

Status ListInsert_ Dul(DuLinkList &L, int i, ElemType.e) {

N EHFRERNNEFRREERLPE I NMBEZABEATE o

A IMEEMER ISESKERR+1.

if (1 (p = GetElemP DuL(L, i))) / ZELHTHREBAME
return ERROR; // p=NULL, ENF AR ER G

if (1 (s = (DuLinkList)malloc(sizeof(DuLNode)))) return ERROR;

s—>data = e;

s—>prior = p—>prior; p—>prior—>next = s;

s—>next = p; R p—>prior = s;

return OK;

)// ListInsert_ Dul
Bk 218
o 36
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Status ListDelete_ DuL(DuLinkList &L, int i, ElenType &e) {
A MBS SHNERTRRER LS i PR 1 HaREd ISis<xk
if (1(p = GetBlemP.Dul(L, 1))) / ZELHHWES i MTROMULEEH p
return ERROR; // p=NULL, BJ%E i MR AFE
e = p—data;
p——prior ——>next = p-——next;
p——next ——prior = p——prior;
free(p); return OK;
} // ListDelete_ DuL

g% 2.19

MAEF R PR, B FERESRMNSEAR LMBEA BMBRNARTERSEY
A ARERZHET . ERAURNEEFMREN. R, COFEELAFEELR
B, REMRMKERN R MAFFESHRBRGA—Fm, B TESERP, 4820
X RRARERESR, WBFETREXERFHONVF" RS R, MBEBIETRER
RO MR AR, A, NEPRR A AR N REHE LR EEREHERRE,

— PR E RN EERRYELNT .

typedef struct LNode {// £ R%H

ElemType data;

struct LNode * next;
} * Link, = Position;

typedef struct ( N OERER
Link head, tail; / ZAHI#EEKAUERFHIERABE—TER
int  len; N EREEERPRETENIE

}LinkList;

Status MakeNode( Link &p, ElenType e );

J SrEH pIEEAER e A4 5, IFIR [ OK; 343 B 5 M, M5 [{] ERROR
void FreeNode( Link &p );

/OB p BB A

Status InitList( LinkList &L );
J HE—ITEHEEERL
Status DestroyList( LinkList &L );
N OB EE L LAERE
Status ClearList( LinkList &L );

JRRERELERNSE BN RN AT
Status InsFirst( Link h, Link s )

J BAhEmAEERENLE R s I EERABAESE—1TS 420
Status DelFirst( Link h, Link &q );

J ERhEmMEEERNLES MBREREPHE—ITESIFUqER
Status Append ( LinkList &L, Link s );

/ WeiEE s Frig (WL E A N —BA S HEERHER LOBRE— T4
/) ZJaEHFBEER LRSS GRS S

l37.
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Status Remove ( LinkList &L, Link &q);

/ HBRAEER LPNRE R EE, HTFHERLWERHEEINES R
Status InsBefore ( LinkList & L, Link &p, Link s );

/ BERpHRAREERLPHN—-TEE B s IEERBAL p FEEIZW,
/) HEUEE pIEFEANES S :
Status InsAfter ( LinkList &I, Link &p, Link 5 );

/ EFMpHEAKHERLPN—MERE s IEEABAZE p IBRERZE,

A FAETBIES p i BT EA KNG S
Status SetCurElem ( Link &p, ElenType e);

/ EHpHRAAHERTN ISR A e EF p G S PRETENE
ElemType GetCurElem ( Link p ); i

/ BEHpHRAKKHERPH—IEHEF p iSRS FPRETENE
Status ListEmpty ( LinkList L );

/) EHESMEEE L A2 3, MR B TRUE, 7 W i% [E| FALSE
int ListLength( LinkList L);

A BEREHER L TR
Position GetHead ( LinkList L );

/) EEEMER L PR ANAE
Position GetLast ( LinkList L );

/ BRAZHEERLPREE- M EANMLE
Position PriorPos( LinkList L, Link p );
J BHpIRMAHERL PR -SSR p IEE AN ERMENANE,
// &TCH IR, 3K [F NULL
Position NextPos ( LinkList L, Link p );
/ EHpEAEHBERL PN TSR BN p IEESNWEREHMAE,

/ FIIG 8k, Wi B NULL
Status LocatePos ( LinkList L, int i, Link & P

/BB pHEREMEERLTE i RANALEIERE OK, i A F 61K 5 ERROR
Position LocateElem (LinkList L, ElemType e, Status ( # compare) (ElemType, ElemType));

/ BESHEHERLPE 1S e R B compareOHZXR AN TENMLE,

/) BERFEXRENITTE, WK [ NULL
Status ListTraverse(LinkList L, Status ( * visit) () );

JARRM LS TERBE visit(), —B visitO% M, MEBAEL K.

ETRENHRBHEFHEAEESD,B T DestroyList, ClearList, Remove, InsBe-
fore,PriorPos, LocatePos.LocateElem 1 ListTraverse fj i [f] HEX&EMELKBIELRZS,
A 4R 7R 1O U] 5T 2% AR I 22 K TC 3, Append 24 9 B [ AL 2% BF T RIAE A B0 5 AUBUR,
Eth. FIAXEERREE FHLABENES i M TERIWEATERMERE  ~k
RAEF AT RERSERME, MBI 2.20 M 2. 21 Fixw.

Status ListInsert_ L(LinkList &L, int i, ElemType e) {

N EHREANEREURLNFE IIMTEZHBEATE e
if ( !LocatePos (L, i—1, h)) returnERROR; // i fHAEL

if ( ! MakeNode (s, e)) return ERROR; VTN Ld
InsFirst (h, 8); / MFAE iTERAFBHER.Fi- 1M ERRENLER
return OK;

} // ListInsert.L

o 38 o
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#HE 2.2

Status MergeList_ L(LinkList &La, LinkList &Lb, LinkList &Lc
int ( * compare) (ElemType,ElenType)) {
J BRAEELYER La fl Lb B B EIERBHET .
// VA3 La il Lb 78 BI#7 a9 s LR 43R Lo, Lo (TR MR EIEBEHT .
if (] InitList(Lc)) return ERROR; A A A AR R
ha = GetHead (La); hb = GetHead (Lb); // ha fI hb 4} BI3E [ La 1 Lb i3k 45 &
pa = NextPos (La,ha); pb = NextPos (Lb,hb); // pa # pb 4}5I# @ La fl Lb M {74 =
while (pa& &pb) { // La# Lb ¥4EZ
a = GetCurElem (pa); b = GetCurElem (pb); // afibHFEDPYIMHLBETE
if (( % compare)(a,b) <=0) { 4/ a<b
DelFirst (ha,q); Append (Ic,q); pa = NextPos (La,ha); }
else { Y/ a>b
DelFirst (hb,q); Append (Lc,q); pb = NextPos (Lb,hb); }

} //while

if (pa) Append (Lc, pa); /B La R EIRE R
else Append (Lc,pb); /OB Lb PRI
FreeNode (ha); FreeNode (hb) . /J R Lafl Lb kg R
return OK;

}// MergeList_L
HiE 2.21

Brk 2.20 A 2. 21 AR BEE: 2.9 WM 2. 12 W ERR, BN B E&E
FMRTEITHE AR

2.4 —ILEZIARIZRRS LA

HEEHANRME CARNRLBORBAN . EHE L, —P—TEHAP, (2)
AT RS A
P.(z) = po+ prx+ pr2* + *+* + pux”
EH I AREE—FE. Bl EHRELE, ETH—-1REER P RXER:
P = (pospispes=spn)
B-UMER  BEERRE . WFSE,
B Q. (x)B—IC m WEBWK, AR ALER QRER:
Q= (g1q1+G2+""" +qm)
AE—EE, Em<n, WANZHKXMMPLER R.(D=P,(2)+Q.(z) TTHLH
R RER:
R=(po+qustr +q1s02+ Qs s Dm + Qs Pt 9" 3 P)
BR,RATTLAX P.QF R RAIFFFHELEWM, 82T M H 3K E A2
. ZH,—uEHANBREMEMEABUFELMBRT . AW, EBFHORAS, ZW
AORBTRRBHEEARK, ERNFFHEENNBRKERERE. FHRELE
= 30 »
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KRR ETREFEEABRR EEIFEESHHERKERERE. HFHIREELR
&
Sax) = 143107 4 2%
K Z TR, BB A — K BN 20 001 MERMERK TR, RFOUH 3 M EFTR, XK
7725 1] B R B R 24 388 40 10 o (L2 0 SR FLA7 A8 3E 8 R SOOI U0 B 4R 0 731 IR 77 55 4 o B9
BH. '
—*ﬂﬁﬁ%"ﬁ_FE‘J JC n R Z AT 5 R .
P, (:c)—p,.r‘-l—pzxz-i— —l—P,,,.rm (2-7)
He,p BEH e WITET R, HIHE
0<e << <e,=n
—AMKEHX m BT EA RN BRI RECTAERTO MR X
((prre1) s (prse) sy (Puren)) (2-8)
B —HELSHR P.(2). ERFELT 2+ 1(=m) N REEMARE, ML RFMEE
MABNM T RELZHFE - HFREE. B2, T SOENEBHA, XHERRERRTE
Z5 [ .
SR FERURNAHEEER . ARC-OB XN —TL2TABT UERMEFEEERR
71“?% LRI AR T PR R W ERZHAEMBEETNE. HFRMN 2R
PATORE"FE AR T LR 0 RBONIBE B, WK A KU TI0UF ROITTFESR
Ein] , BN RASREERR., VPR EEN SR AR EROEARRERS
B—-TERANEE.
MRHIELA - TTEZTAME LIMT -
ADT Polynomial {

W .D={a;| a; € TermSet, i=1,2,,m, m=0
TermSet FH BT TREBE M ETR RN TSH AR RE RO )

&E*%:Rl = (<ai'1 sai>|ai—1 ,a; €D, H a;-; ¢E@?§ﬁ{§<ai EPE"]?E&{Evi: 2,050 }
HERBIE:
CreatPolyn ( &P, m)
BEER WA THRABMER Ex— LB P,
DestroyPolyn ( &P )
Wik & . — L EWK PEFE,
BELR . HB—TEWA P,
PrintPolyn ( P )
Wik &M . — MR PEHFE.
BAELER TR —TEHA P,
PolynLength( P )
WME &Y — T EHRA PEFE.
Bt R GEE - LA P PA S,
AddPolyn ( &Pa, &Fb)
¥k %M. —TT LW Pa F Pb EFFEE.
BEER . EREHNAAMZEE,BI:Pa = Pa+Pb, B —ITLH K Fb.
SubtractPolyn ( &Pa, &Pb)

o AQ o
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WG R ERMETMAMBIEE, B Pa = Pa-Pb, H B —THL W Pb.
MultiplyPolyn ( &Pa, &Pb )

W& —TBZMK Pa W Pb EFE.
BEER TREMAMMREN, B :Pa = Pax Pb, I B —TEI Pb,
}ADT Polynomial
S R E X —TEE TR, BIRBIR e RAF 04610, B, 2. 17 R
HEERSHRR—TERAR Ay (2) =7+32+92° +52" M —TE MR By (2) =82+
222" —92* . NEHT R, GAEARREAAFH—T.

M TGl
G e[ [ en]

B 2.17 ZWMARKBEFMEN

LA AR MEREERRRNN S HEKXHMEER?

AR 98— 7T 2 30 A A #)5E EALU « XF S— 6 2 K rp B R 4 20 1R B I, R R
AR, EEXMARE, MR FEBMR" P B —I0; 3 FHA — T2 TR AR
R BT, W AR BB F £,

FEL, 15 MR LR R 445 2 B Polynomial 7 E AR R E S, “MBHA "R+ 1)
LRET A ER MR ZMA AN ZHA R FRR. HEFMAMINT BRI qa T
qb S3 AR EZHX A MEHK B H HRTHFT LB H RS R W HB P 45 5 P 0 9
BOTL, AT 3 #EL: O qa Fris s s M1 BE-<IRE ob BT 48 45 = i 18 BB, W iz
A qa FWETRER/RBABMEBIMAERF L O qa THEERWIERE>TEH
qb BT84 KB4 B{E, MIRI 16 4T ob TGS RIBAB“MB "R P £ OREH
qa 845 S B IE BUE =18 51 ob Bl 45 AU F 550E , K P AN 45 5 o 19 R EAE I, 25 A
ARE MW qa RS SR REE, RN B ob ISR RZ AEBHK A 5L
R BRAE R 45 R I R AE 8T qa Ml ob FTHE S R . BN, M 2. 17 R WA ERERH
ZWKXARMBR WM EZHR RN 2. 18 fin, PR FTEEREEHBIRMLE S,

ey (T (0]
N

B 2,18 ARINERIAfEWR

R TR AR TR — iR 0 05 I B R R A B AR L, R R 2 A
(A TF o J5 7 e B ST 2 A R SRR . Ot » 25 9 o 0 3o Rt 52 4 T LAY
ALk e R A0 A SR MR 5 '

WEMMPHAR 7 2.3 R E MBS RLRE AT —RORIEER, TER—
TEMAMMLRE FEE. AFERNEAREE Y SR REARLAR, — £

o 41 .
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TLEHRAWNZREFHER. EFEENELABREESNSENEREFTLAR, — £
LocateElem WERBEAR[E], — R FH ML A F X R H 1T H A KB OrderInsert, T it BH
WmF:

Status LocateElem (LinkList L, ElemType e, Position &.q,
int ( * compare) (ElemType, ElemType));
/ BEERERLFPEES e HEHNE R compareOBEN 0 TR, W a R LB —4
A B e BRI E, 3R E TRUE; B g IARFE—15 e W B K EHH compare OB
/A E>0 MR NATHR A2 & , 338 [ FALSE
Status OrderInsert ( LinkList &L, ElenType e, int ( % compare) (ElenType, ElemType));
A BEH R E R compareOWAE M EN e NERBANEFERLWEBEYME L

B 2-4 WMBEIEISE! Polynomial RYSLHL .

typedef struct { / WHRR, LA MTEN LinkList WHEB/TE
float coef; V3
int  expn V¢
Yterm, ElenType; // W3 E 4 tern fjF 4% ADT,ElenType Jy LinkList MM R 4

typedef LinkList polynomial; /) FHRLE AN EFEREREAR

H===-- EAR RN BRRBBS - - - - -
void CreatPolyn ( polynomail &P, int m ),

J BAnTHARBEMBE . BIRR—AEANNEFEERD
void DestroyPolyn ( polynomail &P );

/ BB —TEAX P
void PrintPolyn ( polynomail P );
/A ITEHH—TEAK P
int PolynLength( polynomail P );
/ BE—TEIAR PRI
void AddPolyn ( polynomail &Pa, polynomail &Pb );

/ RRETRAAMEE B :Pa = Pa+Pb, HHB—TEHK Pb
void SubtractPolyn ( polynomail &Pa, polynomail &pb ),

/) RRERAMBIEHE B :Pa = Pa-Pb, HHHR—TEIK Pb
void MultiplyPolyn ( polynomail &Pa, polynomail &pb ),

[/ ERERAMIRIEH B :Pa = PaxPb, HHH—TEL MK Pb
H====- HEEREHBEHIRED - - - -~

int cmp ( term a, term b );

/K a A <G =) @FE>)b WIsEE, A FHER - 1.0 f1+1

void CreatPolyn ( polynomail &P, int m ) {

A BAnHHREAER BIRR—TEBAANTFERP
InitList (P); = GetHead (P);
e.coef = 0.0; e.expn = —-1; SetCurElem (h, e); / RELESHNEBETE
for (i=1; i<=m; ++i) { / KA n P ERT

scanf (e.coef, e.expn); '

if (!LocateElem ( P, e, q, (*cop)O)) ) { / MET&RPREFEZL BN

if (MakeNode (s,e)) InsFirst (q, s); [/ £MERFBAGER

}

}

0420
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}// CreatPolyn

g% 2.2

void AddPolyn ( polynomial &Pa, polynomial &Pb) {
J WA Pa = Pa+Pb, AWM EZMAMNE AWR“MEIK" .
ha = GetHead (Pa); hb = GetHead (Pb); // ha #fl hb 4548 @ Pa 1 Pb f3k 4 K
qa = NextPos (Pa,ha); gb = NextPos (Pb,hb); // qa Fl gb 4} 5 [l Pa I Pb H MR 45 K
while (qa && gb) { / qa Ml gb ¥z _
a = GetCurElem (qa); b = GetCurElem (gb); , afl b APIFEP YATLLETE
switch ( * cmp(a,b)) {
case —1: [/ ZWR PA § YHAT4E M A8 BE A
ha = gqa; ga = NextPos (Pa, ga); break;
case 0, / HEMBRERS
sun = a.coef + b.coef ;
if (sun 1= 0.0) { // BHETK PR YA K REE
SetCurElem (ga,sum) ; ha = ga; }
else { // MIBRZWMK PA F YRR
DelFirst (ha, ga); FreeNode (ga); }
DelFirst (hb, gb); FreeNode (gb); gb = NextPos (Pb, hb);
ga = NextPos (Pa, ha); break;
case 1, / ZTE, PB A M RTLE R A58 B E A
DelFirst (hb, gb); InsFirst( ha, gb);
gb = NextPos (Pb, hb); ha= NextPos(Pa,ha) ; break;
} // switch
} // while
if (! ListEmpty (Pb)) Append (Pa, gb); / EEPRERER
FreeNode (hb): // Rl Pb ByL4 R
}// AddPolyn

HiE 2.23

AN —TETMAEFN T, TR AR —o 2T 2480 8 5 2ok 38, B b’k
BHEALGBA—RIIGMEER. B A B@)AXC-DHEZIR, U
M (z) =A(z) X B(z)
=A(z) X [b12% + byzt + o+ + bz ]
= Z";bfA (I)I"’

i=1

e, H—WHR—I—TBAX.
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HB3IFE MBI

BRAMNFIRRMERENRUEN. NBRESHAKEER RN BRA N R, KK
HETRMAFIWELTRERKERBEN TR, EMNEREZRI LR, L, TK
HIREERBRLEH ., EAREXAAER, ENRNEERRAHANFHREEHH
SEWEY., AT EN BUAESMHEMRGE T, BILTER 8 X R B F R, B4l
REWHWRY ., XERTITERMATIHE L RRITEMZIN, B 48— L5 H
BT . '

3.1 K
3.1.1 HEHF\EIEHNEX

B (stack) RRENAXRBHTHEABMBRIERLGER. BHI, WS, X2
B FLAFIR & S0 FROTEETR (top) » FHRLHE » 23k BRI B (bottom) . AEITLR KIS R
NERR.

BB S=(arsaz,ra,) MR o) WRIKTR 0, WERTTE. P TEE a1
azrera, BIRFHERR, BB — N LR M ARTOTE . RAER, RNEBUERE#H
Sl BRI AAT R A 3. 1) B . B, 8 X FR O J5 it 58 H (last in first out) B4R
MR (RFK LIFO 4548) , ER XM R AT A 3. 1(b) B SRR R W R R .

ik PridE

\ / e
. s _

a—— a

RE

() ()

B3l &
(a) RIREE: (b AKBEEENRTR

M EARER T ERTETEARMERS EFERB TR S ZERTTER
%. TEHAHRKMBIEERBEE L.

9440
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ADT Stack { : .
MiEXt&: D={ a,| a; €ElemSet, i=1,2,++,n, n=0}
MEBER: RI=( <a_,,a>|a.i,a€D i=2,+,n}

YY5E a AR T, 2 i BRI .
BExBIE:

InitStack(&S)

BIEER - E—1=HE S,
DestroyStack( &S)

W AR S BAFEE.

PRUESR R S WA,
ClearStack(&S)

WGl 4R S BEFFFE.

ARG 4 SRR,
StackEmpty(S)

M & R SEFE.

$RIELSE R 2588 S Jy sk, MR [B] TRUE, 7 M FALSE,
StackLength(S)

Mip R S EHFE.

BAEGR B E S WTENEAIRMKE.
GetTop(S, &e)

s R s EFERES.,

PIELAR . e iRE SHBTILE.
Push( &S, e)

W& S BRI,

BELR AEATE e HEFAERTITE.
Pop(&s, &e)

ARG R SsEFERES.

RIEER MR s HRTTE. A e BEIHE.
StackTraverse(S,visit())

Mk &Mt s EFERESE,

PR, AREBIRTURKS S ST EIR T ERA B visit(), —H visitO K,

MRAE J L.

}ADT Stack

ﬂiﬁﬁuﬁﬁ-ﬁ*%Iﬁjﬁﬁﬁkﬁﬁﬁﬂtﬁlmﬁﬁéﬁiﬂ,Eﬁﬁﬁﬁiﬁéféiﬂﬁﬁﬁﬁ
BF NSE SRR B ATTR R E AR B BRER T T R A B 1E 0 AR

3.1.2 HREIRTMELHR

FLHEREM AR A PP IR0 TR I ik .

T % » BV B U 7 i 445 4 2 ) PR — 4L 3t i 3% 5 0 7 0 B TR R AR I B RR IR B AR
Tt ) B 4 T 3K » R B 2 46 1 top SRR TUT RN FR R AL E . EF &I RBOER
LA top=0 RARZER . ET CIHETPHANTIRAEMN 0 FFih, WX LA CEMREF I, I
W & RARKAE s 55— J5 1 » i TR AE (8 A 2 8 v B o 3 K 25 18] A9 /MR Xl 3t
B, — MOk GE EMBHRE RN ANRERMEAFRE. —MERAEOMIER LN
RAE— I EAAE, REFENM A E P, SR B A S AR FZEEY K. N, 7]

o 45 .
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BERHE .STACK_INIT_SIZE(FMESHWMKB TR E) M STACKINCREMENT
(FEZRSEHER, #WFi&%’éﬂ%W’EﬁﬂW‘&&ﬂﬁx '
typedef struct {
SElemType = base;
SElenType * top;

int stacksize;
}SqStack;

H A, stacksize FERERA HRT A AR RR AR . ROTHRALREN HBEN BRI
BATHE—KIFHE 2 B, base Al FROVREIE 41, EMFR T, ER KB ERBHALE, &
base HjfE NULL, | R IR G5 MATFFE. K top WARTRSE ¢, ELAME SR [ ARIR , BP top=
base ] fE KR MARIT B HIBA R WARTUT R A, 54t top 3 LMBRAR TR, 54t
top B 1, Ak, FERF AR TIEH LA ERTM TR T —IMELE. B3 2 BRTIR
FFAR P BB TR PR TR 6 Z BB XTRIR &R .

—l.;p_b
E
D
top
[of —
top B
top :
base base A base A base A
_ base | ‘

B 3.2 RUHBHMRPITRZEMEXER

PATT IV SR
J/ ===== ADT Stack &R 5LH =====
Y === RIS EHRR ——-—

#define STACK. INIT_SIZE 100;  // 7RflZs MMk 4Bl
#define STACKINCREMENT 10; /SRS
typedef struct { ‘ i :
SElenType «xbase; //HERMBEZHMAKZ /G base f{H % NULL
SElenType x top; //#RTiE4tH
int stacksize; /EHE A ERAFEEESE, TR I BAL
}SqStack;
Ho===== EABREMEHRREBRY ~~---
Status InitStack (SqStack &S);
/) WE—-ERS
Status DestroyStack (SgStack &5);
/RS, S NEBEE
Status ClearStack (SqStack &S);
/ BSEASR
Status StackEmpty (SqStack S);
/&R S HE R, MR Fl TRUE, 7 JU[3E [E] FALSE

c46-
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int StackLength (SqStack S);
/BB S BT EA R, BVAR B0
Status GetTop (SqStack S, SElenType &e);
N EBRAE A e RE ST TR, 3K Bl OK; 7 38 [E ERROR
Status Push (SqStack &S, SElenType e);
/BATE e HFHNRTTE
Status Pop (SgStack &S, SElenType &.e);
/) ERFZ, UM S AR TTEE, Al e 38 B H (4 , 338 [ OK; 7 M3& 6] ERROR
Status StackTraverse(SgStack S, Status ( * visit)());
/A AR TEB AR TR A 4 P A u B A BB visit(), —H visitO 4, M $#R4E % Iy

i mmmme EABEMREH#ACGED ————- _
Status InitStack (SqStack &S) {
N HE—AasHk s
S.base = (SElemType * )malloc(STACK. INIT. SIZE % sizeof(SElemType));
if (1S.base) exit (OVERFLOW); /TG 53 BE 2R K
S.top = S.base;
S.stacksize = STACK. INIT. SIZE;
return OK;
}// InitStack

Status GetTop(SqStack S, SElenType &e) {
A ERAZ A eiRE S AERTIITE , 3R [ 0K; 7 M 3K [ ERROR
if (S.top == S.base) return ERROR;
e = # (5. top—-1);
return OK;
}// GetTop

Status Push (SqStack &S, SElemType e) {
[ BATTE e HFHRT TR
if (S.top — S.base >>= S.stacksize) {/ ki, i8 77 g2
S.base = (SElemType * ) realloc ( S.base,
(S. stacksize + STACKINCREMENT) * sizeof (SElemType));
if (1S.base) exit (OVERFLOW); // FFfif 4B 4

S.top = S.base + S.stacksize;
S. stacksize += STACKINCREMENT;

)

*S.top++ = e; S data  next

Bm

return OK;

} // Push

Status Pop (SqStack &S, SElemType &e) { i
[ A ]

AOERRARE MM S MARTAE, e iR 18 H A4, 38 |
OK; 7 Il i% [E] ERROR

if (S.top == S.base) return ERROR;

e = % —— 5. top;

17 ;::""‘ b 3.3 BRAEE

BIR

o AT

www.TopSage.com



RAMEATR —ERIE 3.3 iw. m?&ﬂﬁ&ﬂfﬁ%lﬁiﬁf’ﬁ%ﬁw T 4%
RIBRIER T, AR RIS

3.2 AR ﬁi#fﬁﬂ

HTREARFEHELLNERFE, BERRAIBFRITTFHERTIR., W4
TR JLAMR R A B S BB F

3.2.1 ﬁﬁ]ﬂ‘?&

T3 B N FHAl 4 J&%Jﬁﬂ@?%ﬁ%ﬁ%ﬂ*ﬂﬁﬁ%%#iﬂﬂ'ﬂ R T7 1R

Z, HP - NEHEBELEET T R,
N=(N divd) Xd+N mod d (¥ : div HEKIBE , mod ﬁﬁ%@ﬁ)
Ban . (1348),,=(2504), , KBS BT .

N N div 8 N mod 8
1348 168 4
168 21 0
21 2 5
2 2

BERABERG—MHEETHERNBF W TEARNTE—TER 6 H,ITEH
AL SHFEM/NHESE. BT LRI SRR MR BIE A TUF =4\ #E H 5 &
B, MATER S ), — MR AR A B LB AT R IF AT E R B MR . Bk, 8t E
T P45 2 B\ 31 B0R & ALTUT BEAR T 3 AR 7 51 4T B0 & 18 B B R 55 85 A X B B A

void conversion () {

A HTFHANER-TEATHFRE TR S SHEMEMASHEK
InitStack(S); /AR b A
scanf (" %d",N);
while (N) {
Push(S, N % 8);
N = N/8;
} -
while (! StackEmpty(s)) {
Pop(S,e);
printf ( "%d", e );
}

} // conversion

g% 3.1

XREMARKE RN ENMT. EX N FP, &ﬁzﬂfﬂ‘]ﬁﬁﬂﬁﬁ%
. 48
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KA, B E—mRIAAR, RE—BRB AR . RIF, ARIRESR MR AR EELAS
R EG? FHSHT LR ERER N ROFIARLTRFBRITAFE, U2 TR
MREBK,FEREEESH/NT . MAKAAUER T RENER, EZFERAEHE
SR AR RS AT R

3.2.2 FESEEMKRE

BRESAPAFCEFHES BFESHHTES, HERENRFEEE, IO R
LI DIERERmER,[CDRACOF (ODHIAERHKKX. RBRESRE
AT T A FN A BE I MESkME. SlEEBTIESF.

LCCILd>]

12345678
HHBENBEZTHE N ESHE. ENGESHEENFATESHLE, RTFROEE
BEoANES HNE - ES [ RETR L, MENSFSR N ESHEEN.BL
MESOTHHE, Kl BERHRE=THES (", REFTCERMEERS 14
SEREME-NFESORERL LA TE=AES BRAE I ESHHAFREE
BTFR— I ES AR TRUNMESZE BN ESHERERAWME  HRZE .2
MESHMFEERRY YRR EEMESF T oo R EHE. TR, XMEEI RS
5ROFSHEYE. Al EREPRE- MR BEANES ERGHES WREHE
ETRUHBRZGENBFRUNR RERAGENHELERERS, WEA—IHH
ERERMFEART, BRERANERTHREREROPFHOSCAERET K.
AR LTI AG R AR RS M. WHEEEAEEENTERER.

3.2.3 1THREBEFRF

—TRENITHEBREFOIMER REHAF WL R ANEFREE FFEARPB
FHEX. HTAPELR R EETRAN  ARRIEALEZE, B, EERERFF.“E
EX— N FRUIFARPEEX"HHEERATRRE YH . BEFNMER, RI—1TR
AZWE, AUEZAFRAN—TFH REZTFARFEEX. RAFRAFRALZE
BOAERAFRNATUARNEIE. S, 5/~ ZIARIA#A N —NFRFRERE, T
FhBE—MBRERC # 7, LIRAR AT — N F R IR R B Y RTRA M7 N 2B L TE U
A MAT ARA—MBITR@” ) LIRS HRTAT P F AT . Hlan, BN L m
2T XHPTFR:

whliff #ilrfe(si * 8)
outcha@putchar( * s= #f ++ );

T K PR BEY R T 5 PIAT -

while ( % s)
putchar( * s++ );

A, TR MABR R XA —MREW, BYNLEREZT N FHZELRENT
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HEH:MREEARBHBFLRREBITH, WHEXFRHEART ;ﬁu%;%j/l*ié%ﬁ s U A
RO £ - FRMRER—TRBITR U FHREISR. LROEIE AR %
3.2/, , '

void LineEdit() {
A RRTRR S, WA RBER T ERERAE BN AREK.

InitStack(S); JHEERRS
ch = getchar(); /BB — N

while (ch ! = EOF) { /EOF R& LR
while (ch != EOF && ch 1="\n") {
switch (ch) {
case '#'; Pop(S, c); brealk; //{Y %43k 2 B iR 4%
case '@'; ClearStack(S); break; /EE SH=HK
default : Push(S, ch); break; /BN ERHFR, REEREHE
}
ch = getchar(); [/ MARMBEW T - EH
}
EAREBRTHBENFZFAERZAALEBNBREX;
ClearStack(S) ; J EBS KSR
if (ch != EOF) ch = getchar();
-}
DestroyStack(S);
"}/ LineEdit

g%k 3.2

3.2.4 HKEXRME

RKEEFAAOE G ONFERER—NERNBFOTRE. A THENBERE
BB ARG RERBETE MAAD B &, IR

—HERNRE EHEE, WHRENE FUEE  An
BRE f— N HEAERR AERETROEAS S L856 10
BERIAIL. HTRECEMLE LHERERE 1700 A [ 1 ] 7
. BARER R EELNEHRREAMDEY AT AT
MG EWHE, Fik ERETEROAR FNA R (O Z
WRRERTIROET, {/ B/ MEN/ BN/

% AR AT LUR I 3.4 RO TREE  JAAA P o tan
N 29494999,

RAE . B 0EA T RN (U AT RET
SR AR IR T R . TR B AL TR mae #H
R, ENTER G 0B R b R AR AL T — R, i

P S AR R TR PR — RS E P RA TR R, R A
h— AR B O B0 O AR 5 A LT U A SRR SR T —
B, BB — B H M AR BB E RS O M AR R AT
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38”5 JU) O IO 3 1 73 (] B “ BT — @R SR JE HIE PR R 17 Z b B At e SRR R

EHREERE A 4 AN J7 R ARTE”, WS Y AT B B BRBOGEESR . FriE“T —

B R YMAE"NA 4 N mORB V30D ERSR TR, BRERUKR SIER

“URTERR”, MRTRFRE R YATEE ERE—MEER”. Bk, “WARR"HRE

BP9 “ LRI AL B A" “ A LT BE 42 b M BR AT — @ B R BRAEBI A “ AR .
REE P —FMAADEH O BRRKE ST RHRMRINT

BEYMAEOMEIADGLE;
do {
Y ATA R ATE
W{ WA EEARDT /N ANEER
ERAER GO G, SR / REGBERITFRERT

7 0G0 8 24 A i B A R 48 O SO 9 M AT R
}
=W,

ERATERTENFRMTARERR,

T 8 5 B B 4 B B O ¥ e £ O ] R 4R B R T AL B 4 T — A PR
ERAZERTMESNEYFRTE,

W{ MERDLE, /B R i 2 E T B

ERAE U EH WS OROALRE,
HERI - TEMESRRHIRERE
)
jwhile (B ARZ);

FE L » 9 T UL B — R, BT T AT AL B WTE L SR R AR R B R E B, BN R
TRUBEANREER, T BBEAELRBRE E(FURBEEEAREARER) , WFL
B 2A AT AR HEE R (BN RABESE S R AR ED .

typedef struct {

int ord; JBRERERR N FES"

PosType seat; N OBERERE PSR E"

int di; A MBI BRE 0 T —EE R A gy
}SElemType; /BT RER

Status MazePath ( MazeType maze, PosType start, PosType end ) {
/) %% naze PFELE A start Bl 11 end B USR8 — K AEBAER T ARIE IR
// T, 338 [l TRUE; 7 Ml i& [6] FALSE '

InitStack(S); curpos = start; LN BETEWAR" A ARAR"

curstep = 1; N BRE—F

do { )

if (Pass (curpos)) { / Hp0{CE 7T LLE S, B Rk & 5E Bl g

FootPrint (curpos); / BT Rl
e = ( curstep, curpos, 1);
Push (S,e); A MAR
if (curpos==end) return (TRUE); ,/ F|XLS(HMD)
curpos = NextPos ( curpos, 1); /TR R SRR AR
curstep ++ ; VW BRT—#

e 5]
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Y/ if
else { / MBI EREED
if (! StackEmpty(S)) {
Pop (S,e);
" while (e.di==4 && ! StackEmpty(S)) {

MarkPrint (e.seat); Pop (S,e); / BTAGEETNRIS. FRE—$
}// while . .
if (e.di<C4) { ‘ .
e.di++; Push (S, e); N BT THER
curpos = NextPos (e.seat e.di ); A B HEA B R 7 A b AR
Y/ if
Y/ if
}/ else
}while ( ! StackEmpty(S) );
return (FALSE);
}// MazePath

CH% 3.3

3.2.5 REXKE

HZEAREEBFRIHESHEPH—NRELNE. TSI AKX —1
BEGF, RENMA-FMERENR. S AEANEER BRI BHRAER”.

B —ARBXBEREFRREN—MILRELSFH, H EENRERME, E %
ERGERMERZR. SN, EXTENEARSARME.

44+2x%x3—10/5

HAETHRBEAMNZEMAN, 8.

(1) SeFRBR, M ;

(2) NEHEIA;

3) EFESH,FERHSH.
B, XN EARFRE X B EIF B A

442%3—-10/5=44+6—-10/5=10—10/5=10—2= 8

ARREEREREXNBEMAEXRNAEREAMNREXWRFRBERERITH.

FEf— P RIEAEE B B EH (operand) . 32 B A (operator) fﬂﬁ-lpﬁﬁ(delimiter) 4
BRI RE., —Hh, BERETUREHROTURHEHATZEREEN
IR BAMALUSGNERZER XREZEMAHNEBEEZEMN 3 K BERBHEFES
BEMBIRGEHBAE. ITHRWEF  RIMUTEHRAERRAAWRAERE, X
MEARASNBTRG A BEER. REREH TR AE - RORER L,

RINEZEAMARFERIER ENIHBRKESTLEN OP, BE LR 3 Kz
BHAN EZENE—2H  EEWMHELIANWER O, M6, ZENREXRREZET
H3MREZ—;

0,<<0, 6, WAL T O,
. 52 o

www.TopSage.com



81 =Bs B1 Hﬂﬁtﬁ'ﬁﬁ%ﬂ‘ Bz
6,>6, 6, KILENETF 0,
RILIEXTRFZEMXFMAERR.

£3.1 m_q BHREXRR

i & + B / ( ) #
+ > > < < < > >
= -2 = o < < 2 >
* > > > > < > >
/ > > > > < = >
4 < < < < = =
) > > > > > >
# < < & < < -

HA(3) .\ —. * /K 6, BFA RS R FCCEBTFO”, MM (2), % 6, =
0, Bf,4 6,>0,,“#"REXRXNWERF. WTHEERF EXXRANBREHLBER -1
“HHREBNRERXN—XHEES., BRPRCO=YVKRRYELAFESHBN,FEEANE
REgazm. A, “B7="#"RRBEITREXNREZE. VO"5C.“#"5DVURC
4 ZEEMEXR . XRBAAREXPAALGFENHLEEIR, — B BB XFFFRL, U
AUARHATHEESR. ETEHMATRP, RIVEBEFBANREILXARS HIIESE
iR,

AERBEHFNERSE, TUERATAS TER. — KB OPTR, AUFHFEAR: 5
—/FRi OPND, U FFREBHEEER. BENEARELE.

(D) BHEBEREERIZR . XERAERFT #"HEEFROBRETE;

2) MRBEARBEXPENFMH, ERBIEHNH OPND £, & £ 5 £ U
OPTR R R TUE HAF LB UG EM R R1E, EE AN F AR RE ST H (B OPTR
REORTOTEMYATRARNERFIR 47,

BRI AHARTRXIMRELRE.

OperandType EvaluateExpression() { ; :

A BERFRAREMEFREESE . & OPTR 71 OPND 435 015 HA4F R 7 B 3%,
N R REBHES. !
InitStack (OPTR); - Push (OPTR, #');
initStack (OPND); ¢ = getchar();
while (cl="#" || GetTop(OPTR)!="#") {
if (1 In(c, OP)){Push((OPND, c); ¢ = getchar(); }  / AREHF N #Hk
else
switch (Precede(GetTop(OPTR), c)) {
case '<<'; / RIATCRMERE
Push(OPTR, c); c = getchar();

break;

case '='; [/ BESHBEWRT —FH
Pop(OPTR, x); ¢ = getchar();
break;
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case '>'. // BRIFWEHLERAL
Pop(OPTR, theta);

Pop(OPND, b); Pop(OPND, a);
Push(OPND, Operate(a, theta, b));
break;
}// switch
}// while
return GetTop(OPND) ;
} // EvaluateExpression
g% 3.4

HEFPRERATHEANER. H9 Precede BHEZHFRMURTERSF 0, 5ITAN
BEERF 0, ZEMESERRMKEOperate AHFITZLEH o 0 6 MR MRRBRRIFRE
R MFEEXNBRN—HMANESIFREERSL RN B EERS IREFBERITRE
R MEEHTHEE,FREEENGR.

%] 3-1 F|FEBEE: EvaluateExpression_reduced SfE AR FIXR 3 » (T—2)K{H, #¥E
ARBWT R

B OPTR #% OPND £ WAFEH FE®E
1 # 3 (71— PUSH(OPND, ¢3%)
2 # 3 (724 PUSH(OPTR,* * *)
3 # % 3 (7—2) #, PUSH(OPTR, ‘(")
4 # % ( 3 7—2)# PUSH(OPND, *7%)
5 # % ( 37 =) PUSH(OPTR,*—?)
6 # % (— 37 D4 PUSH(OPND, “27)
7 #x(— - 372 # operate(‘7’,¢—?,27)
8 #*( 35 ¥ POP(OPTR){(iH % — 15}
9 # * 35 # operate(‘3’,¢ % 7,5%)
10 # ' 15 # RETURN(GETTOP (OPND) )

3.3 HEHBHAKLHR

REA-TEENARERFRITESFXARNA. —T1EEANACHEL—F
FIE AR A A B O KR RO R 3. .

BEARBFRITR—TRANNIR, K- ARESHERBEEREE KN, MARK
B T R R

1 #Fn=0
Fact(n) = { 3-D
n e+ Fact(n—1) Fn>0
2 ¥t Fibonacci %%
0 . HEn=
Fib(n) = {1 Fan=1 (3-2)
Fib(n— 1) + Fib(n —2) HitigHE

1 Ackerman K%
* 54 L]
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n+1 . Em=0
Ack(m,n) —JlAck(m—l,l) Hn=0 (3-3)

Ack(m —1,Ack(m,n—1)) HAIFE
& H T ERBIRSH, X RS, B TR S EA R R N, NEIRER
fERT B AR =, B F —2K A8, BREE4A 5B A W B AR IESH,EHRERE

H R MR SE R 82, 4n/\ 2 /5 8] 81 . Hanoi 3% [A] 8155 .

#13-2 (n B Hanoi S MEDBREA 3 MarHlMral XY M Z f95EE, EEE X £
BE 2 MEHBRRNEARHERE MKNBIKRESHR 1,2,
Z n BB £ CINE 3.5 fin) . BERK X L& » NE
B/BEIEE Z I F R UF & HE, 5 &% s e

X

ATV .<

TE T FIHLA
(1) B RER 3 — 55
T — (2) BT BUEEE X.Y 71 Z FHE— 5 | s
BRRRE (3) FEfaT Bt 2 7R B — A 8k ) T FEAE 8/
WEEZ .

LB FERAERIER? M o=1 0, RAEHERGE, REERSH I HEZN
WREXEHEBEIEEZ LAV ;Y o> 5, R FEE Y ERBIE S, SRR EEE
HBEHnWEAKZLZ L n—1 MEMANEE XUKBEREMDBZIER Y £, W%
HERNnMEAZNEEXBEEEZ L RAEEEEEY EM 2 —1 MERZUKE LR
IDBEBEZ £, Msn—1 NMEAXA—NEEBES —NIEENRER— R
Ji) 80 L 7 A [ 4 R e A ) R, (R ] R A MRS/ 1, R W] LA R R AR O SR M. Pl it
AI RNk 3.5 Fi/AR MR % » B Hanoi [ #) C K%K,

void hanoi (int n, char x, char y, char z)
JOBEEx FRERH/DBIKEA LT TASH 1 E n i) o4 HERAN 2
/R z b,y Rl FAERBIE .
/ BB IR{E move (x, n, 2) AT E X N (c BYEN 0 W2 RAER ., XHHKE3NITED -
// printf(" % i. Move disk % i from %c to %c\n", ++c, n, x, 2);
{
if (n==1)
mOV{e(x. 1, 2); VRSN 1IHEEN xBE 2
else
hanoi(n-1, x, z, )3 J/HxERENIZn-1HEAKBE v, z EHBIE
move(x, n, z); V/HEREAnfHEN xBE 2
hanoi(n-1, y, x, 2); /By EBRENTIEn-1HWERKBD 2, xEHBIE
)

W00 =1 O o W D

——

"]% 3.5

BRXR—TBEEEE ERPHITEEOP, FERETEREAR. IR, X1E
JARBRMARTH? LB EEFA R E TR AN EE.
SLGBRFRHTPERFMTRFZAMEERERXREEL, ERRES S
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MR, A RS A B RO M A R R R E Rk 1T .

WE,SE— I EEETHRARS - & et EETHRAERZM, REE
TR 3 HF  (DEFENEAESH R B %E B AR ATARARERAET; ) b
FRARENRBERSEAMEX; OB EHNEBRABERMA D .. TN &R
BEAARBZRT REBMTR 3 BT (DRESEARENITEER; QOBRKEHA S
BBEE X GO KBEE AR HRANE I EHEE AR ER. Y521 R8H
BRERRAN, HRERAALREHEL, LR EHZ R HEBARMEREBLHE
HR7EZH, PRER BN B FETEIENRES HEHE—- MRS, E4FH—-1
BREE, A EERTS B~ MK, 8 Y\ — mYGR 1 o, U E A X, N 2
RIIEBTT R R BIE X AERT. Hln, 8 3. 6(c) Fin E R main FAAT EBE
first, T 7E AR first X T B second, M B 3. 6(a) BR T L BT IETERIT BB sec-
ond HEAE R AR HPR A, T B 3. 6(b) B M B3 second 1B i Z J& IE 447 R $X first
rr AN E A B AR AR A (B P LUE A AR S R R [E Hbab) .

R ) void first(int s, intt);
void second(int d);
1 m . void main(){
n int m, n;
i

first (m, n);
1. ...

}

SNEP [ < =

int first (dnts, int t){
(a) int i;

second (i);
2; ...
}

- =] —

int second (int d){

int x, y;

Sk 2

(b (o

B 3.6 FEE main BT ELETFEARS

—ABIEFRPHBTEEEUT S BROREAR, R AR R R
RR—/ R Bl IS RAAMXN M EENBRSEBEHREGETHRR. Bk
TARZGE IR E RPN 0 2. MN EREOAAB HREONHEAE 12 NH i R
HARAFRPEHAEAT B, L +1 2. RZ,BH%  ERAMEEEE—R",

© FEREATHATERB UHRKK A HiBHER RER B YHERER.
o 56 o
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B i—1 2. FITRIEEEBERERNIT, RETRL - BATER"OELE R
HEFETHREANBEF#EX. S—BBEMREEMNBR— 1" THEExR", Hha
FBHRENEESE . FANRRERUR F—EMEEMEE. §HA—FRA, 54—
AMEFRTEICREART. SiBEH—2RE, AR E -/ TIEIER, N 5T E
B TAEIC R0 23 H TAERRTUA TEICE, RX MR EIHER”, HHRERESC
FHRTAE S A “ HAI IR 6 617 .
piin, @ 3.7 AR T IEH

hanoi(3,a,b,c) (3-4)
PAT AR O F Rk A8 5 R $0 2058 38 5 ek B0 TR B 2 3 R 30 i3 3 THERRESH
FAER, BFRE .S HIABAREFRE4MESH NENTEEREET S
BHEI R B HEFN 4 D EFESE H LB IH R BUF MR AT SRR B L, [ AR R
FRBAE E AR 0. B 3.7 F P RARTIESH .

Sl b AR RBZRA—EFESENE, BT & ES
it EE,EIMBFEOHESTHE EECAENERET R (BFEEAR BB TS RN
iR B AR SE) , EE RS ERERBFFRHAT.

B TR R R EWEN . BF 5k, MW ERESSEIEN, Bk, # H aifE
HEAAMIES @ CEF)H#HTBFRIT, AR RHBFMRRKEFHERBRY
. BAXNXFE—-KBHRBREN  ATHAFBCTHRGRETHEBEHTIER.

F@!Eiiﬁliiﬁié'ﬁ} WA T AR
S5H MRS i
WEK | 78 | GaE, o, x .y .z @) FaRENY "
Lo MERBEAL— 2B
1|, ' " T 2 b ¢ B BT EEA (TS5, Bk
e EEAT#EAT—R.
Yy | 3 | o — R 5 4 (F7)5 3
2 5' B I 6.2,a.c,b | ABZREH hiTEiES
0,3,a,b,c (f7)5.
% =B A A ()5
, n |> '_L ASE= R, FFiEA
1,2,3, 6,1,a,b,c H?):Lﬁ‘ l%lﬂﬁﬁiaﬁ
$ g 6,2,a,c,b rI:3D_I % ZcEMEMGTIVRESE
0,3,a,bs¢ SEBHEEES R
A (6.
l B & H2EBHAH aBED,
2 6,7 ’ 6,2,a,c,b K‘Eﬁ(ﬁ)? ﬁAT_'E
0,3,a,b,¢ #BE,
e

3.7 Hanoi B AR EFTREHE

O EEFEMRED,—ABGEFRERMAMESHAASLE 48, i, RONBTICHEEREFAAOLE
P .

IS?I

www.TopSage.com



5% B TiE 1T 15 ) BATHERRS . . X
i ; S 5 I i Ak A i 1
BRK | #78 | GEHEn ,x ffyy {2 ) IR A el
#U B e 8E DR
3 1,2,3, | » 8,1,c,a,b Mafiincio s <2,
0 6,272, b 3 b« WM W LD i )
0,3,a,b,c I.E ({18,
[ r2h CMGE T R L
2 8,9 > 6,2,a,¢,b FU R I O VR A | SIS
0,3,a,b,c (iis
EL AR U T TN & 2 D
1 6,7 a b c MBI T AT -4
> 0,35a,bsc W
Hhs o
1,2,4, A LA Cfio s i
2 5 » 8,2,b,a,c A L
WOk
OvByavbsC 4 ‘ Jl !
a b c LMl b A a .
3 1,2,3, | p 6,1,b,c,a MOl apcifo o sl gy L
9 8,2,bsa,c 1 < I2 R R UL T VR Bt )|
0,3,a,b,c ($i)6
a b c 2 bl b B A 0T
2 6,7 » 8,2,b,a,c YT N R P) V.N N B
0,3,a,b,c 1 [-53]—[ .
A 1 M - B A I
, 1,2,3, | P 8,1,a,b,c Wil b L L
Wih IREALINIR I FIRY L SR P
9 8,2,b,a,c ) ' : ) *
R A LN 8,
0,3,a,b,c 2 b . R R
3 Mt iy g sy Lt
2 8,9 8,2,b,a,c G LA 8
L2 O SR VIR PO Hh fr o
0,3,a,b,c R AR
MM A) Cfroo W TR
1 8,9 ) o
0,3,a,b,c BRI A B
0 B i EETT F
B 3.7(8)
3.4 BA 4]
3.4.1 HREBEBUIIMEN

E

FIRR M, BA B (queue) 2— F5E HE 58 H (first in {irst out, 475 N FIFO) 2R 4.
RABFAERN—WmETHEA MES —SHBERITE . X AT T/ b B —

58
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B, REHEANIIGTRE BT, RS, R HEA B — 3% 0 4 BL 8 (rear), A VF

i B B9 — 3 U B A BA 3k (front) . {B 1% BA %)
A g=C(aysazy*ya,) B4 ,a BMEM LT
Foia, WRBBTE. AFIF M TERKR
ai @z sa, BB HEA R I8 H A3 4 2 fB
HRXPNPRFREB S, W, RAE
aysar sy a, BB SN Z )G a0, A BBIR H
BAZI. [ 3.8 BRBAFIKIARERE.

M a, a, G, " a AR
1 2 3 L]
[ |
BA BA
& B

3.8 BAFIMAREME

BAIIERFRITPHEE B, — M RARKHATFREREREFOMELH. £
AR ZEBFETHHENREF . AEAILMMELEST. WRETHSERETEEL

B B L R0 B SR G SR R HEBA
% B 5 BA Sk 69V ke S5 M BA B F R H P4 HH 4R 1

5 X4 30 1H R4 5T B T AR R BT RO AT
JUR o T 4t B VL FR A BA R HE A BASI.

BAB YR SRR MY IRAE AU, 7 8 A, AR 0 2 M Bk 2 7 3R 19 36 B (B BA 3k ) 4T

THE % S AT R R AR AR E L.
ADT Queue {

HEH’&:D= {ﬂi | EliEElemSet. i= ]|2|"' s 1'120 }
Hﬁ%ﬁ :Rl={<ai-l 28> | @iy R EDy i=2,0 !n}
HEH P a KBTIk, a W AT R .

EEIBE.
InitQueue(&Q)
BIEGR HE—12F Q.
DestroyQueue( &Q)
VIR &M AP Q BEFFHE.
BAEL R T OB, R EFE.
ClearQueue( &0)
VG &4 AT Q B FFAE.
BRSO ASAT.
QueueEmpty(Q)
VIth &4 BAF) Q B FFTE.

BAELER . 0 RZ AT, MiE E TRUE, 7% M FALSE,

QueueLength(Q)
Wh &4 BAF QB .

BRAEGR GEE Q MR, BIBAFI MK B .

GetHead(Q, &.e)
kG & Q HIES BAF,
BEER H eiBE QMIBALTE.
EnQueue(&.Q, )
MR AP QB FE.

BREGR BATR e W OB HBARTE.

DeQueue( &0, &e)
VIth &AF 0 HAES BAT .

BRAEGIR PR Q WIBAK TR, e B EI R,
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QueueTraverse(Q, visit())
VIR QB
BIEGR: ARKAR KX QWEME TR AAER visitO, — B visit()

KM MBERK.

}ADT Queue

AREL, A B AR EE PSR AFIE RN R b CRIBAFIZE ., BAF] A B4R
TREREN ABRFNEX.

BR T AR ANBASN Z 51 , B —Fb BR St 308 45 4 B W B 31 (deque) .

X BA 51 2 FRE 3 A I BRBRAE E R PR SEAT R R . X BT 40 B AR A5 1
iR 2CNE 3. 9() FrR) o WAMRAR—#F, BT LA — N GRIE % 51 W 48 5k L iy BUR B 51
W 3. 9(b)BTR . 7R SEBRAE T o, 38 AT LA H M 32 KR A% 0 BA 51 (B — A3 i R I 38 A
FBBR » 55— A0 R R A VR 38 A B BA 51D i A 3% BR AR 00 BA 51 (B — /> 3 8 e 1 3
AFIBIER , 55— i A R A B BR B9 XU BASD . T 40 SR PR XU BA 5 M 3 A s i AL 1Y
TLF R BB A BR » J00 2 3 3 BA 51 2t 45 2 O BN AR IR AR SR EEHIAR T

W\A — A
il Wik

a 8, ay - &,
| |
31 w2
(a)

)\‘Illlllllll llllllll’l'\
ST
is "IIIIIIIIIII:I::IIIIIIIIA R

B
HHE ]

B 3.9 IUHAFIREE
() BURBAFI; (D) &REHHNN

B WU BA 3 B R SR B0 LU AR R BA S BT R 35 , (B 5C B | 7 B AR P R am A B AR A BA
ﬁﬂﬁﬁi,ﬁiﬁﬁfﬁﬁé}ﬂﬂ“mu

3,42 ERI—IIMERRRALH

FILRMERI, RSB AT AF PR ERR .

R R FRNBAFIB AR A EAT, A 3.10 Fim, —MERFI BRFTERN2 513
RAKFIAR IR (BN IEHAMERED A B —E. XE, MEERNLE
R A THREFTERL, RITEHBEAFBTM— KGR HSLEHERLER.
H U, 25 B EE BA S B P B A R D Sk FR T R B A 139 38 1 Sk 45 i, AN A 3. 11 () BT

FEBAFI AR E R N BB RN AF MR BRERSREL, ARMEERERE =%
e E 3. 11(0) ~ ()RR T X R BRESITH IR EMR B . THE HENFIRE
MR .

* 60 -

www.TopSage.com



Y-
gg
nn
N
>

(a)

Q. front [—={7 A
e e AT
(b)
Ak Q.fmﬁ———m—[xl F=yiA]
Q. rear )
(e)
s Spll = g 77 B I P s pa EA TN
e ok
LA R @
B 3.10 #FIREE B 3.11 PBAFIEHEHELRE
(a) ZEAF); (b) T x ABF;
(c) TTE y ABRF; (D) JTHE x HEAF
// ===== BDT Queue W R/RELH =====
Y= BT —BAF R TFHEEE —————

typedef struct QNode {
QElenType data;
struct QNode = next;
}ONode, * QueuePtr;
typedef struct {
QueuePtr front; ,/ BALIE4E

QueuePtr rear; // PAREIE4
}LinkQueue;

/===~ LB BN -
Status InitQueue (LinkQueue &Q)

[ HE—1E 50
Status DestroyQueue (LinkQueue &0Q)

/BT 0,0 R BT
Status ClearQueue (LinkQueue &Q)

/¥ Qi RE T
Status QueueEmpty (LinkQueue Q)
A #BAFI Q HyZs AF , 5K [|] TRUE, 75 M35 [B] FALSE
int QueueLength (LinkQueue Q)
A B Q HITCEA S, B A BAF Y BE
Status GetHead (LinkQueue Q, QElemType &e)
A BHFIIARZ M A e &[] Q AIBASLTTHE , 318 [ OK; 75 M & [5] ERROR
Status EnQueue (LinkQueue &0, QElenType e)
N/ BATE A OMBFHIETE
Status DeQueue (LinkQueue &0, QElemType &e)
A ERTIARZ MR Q BBk TTE , A e iR [E 34K, 33K [ OK;
// 7 W& [E ERROR

¢ 6] o
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Status QueueTraverse(LinkQueue Q, visit())
/ WAL BIBARK KT BAS] Q R BN T XA BY visit(), —H visit 0, MEBIELY.,

/y--=-- EAIE MR B -
. Status InitQueue (LinkQueue &Q) {
/) Wz — AT 0
Q.front = Q.rear = (QueuePtr)malloc(sizeof(QNode));
if (1Q. front) exit (OVERFLOW); /SRR
Q. front —>>next = NULL;
return OK;

}

Status DestroyQueue (LinkQueue &0Q) {
/BRI 0
while (Q. front) {
Q.rear = Q. front —>next;
free (Q.front);
Q. front = Q. rear;
}

return OK;

}

Status EnQueue (LinkQueue &Q, QElenType e) {
/BATLE e HOMFHIRTE
p = (QueuePtr) malloc (sizeof (QNode));
if (1p) exit (OVERFLOW); /RS ERK
p—>data = e; p—>next = NULL;
Q.rear —>next = p;
Q.rear = p;
return OK;

}

Status DeQueue (LinkQueue &0, QElemType &e) {
Y ERFIRE, WK Q WA KTTE, A e BREHE, HEH 0K;
// W38 [ ERROR ’
if (Q. front == Q. rear) return ERROR;
o] Q. front —>>next;
e = p—>data;
Q.front ——>next = p—next;

if (Q.rear ==p) Q.rear = Q. front;

free (p);
return OK;

}

FELRESRPEEMRD, FREEEHEBRAFI L TRERPRERETL. —BR¥
ST HBRBASI R TR U/ R GE R P RRE ELSAT P BRE - TRBEME, A
. 62 o
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FIRIEHBERT , BT X BARIE S EHBMEGE L4 R).
3.4.3 fAIRBASI—PBASIRYIRF RRFAKE

90150 7 A A 288 10, 7E BA B B4 TP 0 45 4 o L BR T R — 4L it ik 3 5 ) FE B SR TR IR AR
T BAF 3k B BA B R A ST K Z 51, ¥ 75 B P 4N 48 £ front F rear 4 HI4E /R BAF kT &K
EOFIRTEMME. ATECESPHAGTERL, ZELRINAE . WaLEZE T
Bf,4 front=rear=0,8 YiFAFHMWAFI BT KN, “BIEHE 17; 8 4 MERAFIL TE
B, “kigE 17, B, EIESATIF, LB RATE m ATk TE, MBI HLE R
AR TR T —OLE, A 3. 12 fix.

Q. rear
5 Jg
4 Q. front JE
3 Q. rear [ Q. rear
—_—

2 JS Q. front JS

Qs x

. rear

0 Q. front J

Q. front P il 1

(a) (b) (e) (d)

3.12 L. RIGHMBFIPTEZMMRXR
(a) ZBAF; (b) Jy.Jz 01 Ja AHEEABAF ; (o) Jo F0 0o AE KB MBS
(d) Ju.Js # Js AHAKIHABFIZE Jo B 10 BRIER

B 211 BAF 4 BC A9 B K 2 (8] 2 6, ) 24 BAZI 4L F 8 3. 12(d) AR A BE R AT A4k 4
AR BB ITE B N & B P0H 857 T B R AR B R . 2R T B U B W F
BRAREE TR E SRS KRB EE, BARIEFRTRAZEFRGH. — MRG58
0 70 5 2 P BA B JRE S S — A PR 84 23 1], 2 ;

3. 13 Fiim . BRZ APESRBAS] . 48§ FIBAF T &K Z [H
RKEAZ, A 3. 14 (2) Fr - IS o+, BA 31 3k 5T
RETHAFIRTER I ZJ5 JoJ #1Js HEKTEA
U BA %) Z5 (6] ¥ 8 o W, a0 A 3. 14 (b) B 7R, M B
Q. front= Q. rear; R Z, #& Js.J 1 Js #H 4% N E
3. 14(a) B BA B P M BR, (EBAFI 2 “= " R, _
B3 lfim. KRB EFEEXRR Q front = B 3.13 FERAFIREE

Q. rear, HM A WL, REZ R Q. front=Q. rear L%

ARSI SR RS ERTE”. THEAFLETE: H—BAE—MHEML X FBAF)
RBRRW s H_RAOR—ATLRZ 0, A%E LL“BAS K185 AT BB T — 14
BEERROT—AE) L "ERAI 2W RENITE.

M ERGHATR,ZE CIETPARASNS LN —EHARLAEHRAT] ., EA
P8R R R P R B TR ER BA S, L AU B B E — AN B oK BA B K BE 5 35 A P T ik B4l B A
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B 3.14 1T KBS
(a) —HEA; (b) BAFIFERL; (o) ZBAF)

BASU By B KA B U B3R R4 BA S .
TEIRBAFI R B BB AN T -

/At TEIRBNF| — BT WM FE st ———-~
# define MAXQSIZE 100 V& -y 4'%1ET: 3
typedef struct
QElenType * base; /RS AL A ES 6

int front; A kIE L EIIRS ML TE

int rear; /BB EIIARS R ETEN T A E
} SaQueue;
fo==—== BEANIWESRIEHNEERR - ———-

Status InitQueue (SqQueue &Q) {
/7 HE—EAFQ
Q.base = (QElemType * ) malloc (MRXQSIZE x sizeof (QElemType));
if (10Q.base) exit (OVERFLOW); //fEf§BCRIg
Q.front = Q.rear = 0;
return OK;

}

int Queuelength (SqQueue Q) {

A/ BTE QITTE A, BNBAF MK
return (Q. rear — Q. front + MAXQSIZE) % MAXQSIZE;
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Status EnQueue (SgQueue &0, QElemType e) {
A BATLE e B OMHBHARITE
if ((Q.rear+ 1) % MAXQSIZE == Q. front) return ERROR; // PA%i#
Q. base[Q. rear] = e;
Q.rear = (Q.rear+1) % MAXQSIZE;
return 0K;

}

Status DeQueue (SqQueue &0, QElenType &e) {
/) EBRFIARES BB Q ABA Sk TTH , F e iR [ HAH , H-& [ OK;
// % M3& @ ERROR
if (Q.front == Q.rear) return ERROR;
e = Q.base[Q. front];
Q.front = (Q.front+ 1) % MAXQSIZE;
return OK;

3.5 BREMEY

ERWEES RNEFL2BAAFZHTEFHSEFRF MR EHAMFR. X

H—RESHRUBRFERTEEABIMIIMEERZ KM IESH, BT iR
BRI FZ—. XEKEBZENF—TRITI S HRBEF.

BERERTH AN HOMNERES , NERBITHFNEAMEEF HEARIT. @

FENMEAOERINZRBERFR—IFF . BREF P ARARS N T ES N H 0 RTRK
HEBA X FRIFEARITHOE P WRFEAE O 8k 5 RIEZ R, WA BRI 53R 2Z,
HATEOBEEL G MESHEANSRILHAAEE. HEFRZEHH —EFLU
BRARAT B X Aol 55 & B 3F B — KR & PR AT IE B A9 P39 .

ATHEXANFHRE, RIEAFTELEENE A B XRITHEFRITIA 0

void Bank. Simulation(int CloseTime) {
A BT FER G — RN F P FERTE B K RE .

OpenForDay ( ); Y/} X
while (MoreEvent) {
EventDrived(OccurTime, EventType) ; /B

switch (EventType) {

case ‘A’ ; CustomerArrived( ); break; N AEE P BRI
case 'D' ; CustomerDeparture( ); break; J ABEPEFEMSF

default : Invalid( );
}// switch

www.TopSage.com

Z, EEBEMENAENEFERITHEENE. FE% B SME—XA
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}/ while
CloseForDay; /B FEIE A
} / Bank_ Simulation

g% 3.6

THREIBRFHOIH, EAZTRENBFPEENRIES W A HRE,

BN EENREEH” EHANFEFRREFIHRBMEL L ENZ.,
BEPbENEGERE. —REZPIREN:; 5 —RREPEAES. fi—6F 4%
AR BT ZIBE R 7 Bk BRI B 5 — 234 & A ik U U B 2 7 3 55 B A W 16 R 4 A BT
WETE. HTEFRSREESRENANEEIRFEHRT, WEGENESFE.AE
ERERBAMBBREM.

KEBFFEENS —MBESHWERRRFPHAMAS, B FRimMREITE 4
AEOHAEBFREE AANMIL AT EXE PN EEFEREE AN ZFE S
NEBREFENRE. SMAFIFRALEFMIEAF O ABEESNE, D RE
FBIF AT R BT 2 BE R BIKs R AE A P EF EF 48 2], X R, AN BA Sk & P R
E-MBERNNEPBAES. B, T2 B £ ERNBHERE T 5 6.
(DOFHEPAX DI SHOEPFEF: Q2 SH0FPEF; (D3 SHOEFEF;
G BHEOENER.

MU ESHAT R, EXMERNBFPRFZERMHBERA . FRERMNT . 118
TR LS HE T -

typedef struct

int OccurTime; /B R AR

int NType; /) BAEREL0RRBEAEM,] E 4 FRREUANE O KNEFTFHM
}Event, ElenType; /) BERE,H PR LinkList KEETR LR

typedef LinkList EventList J BEEERR . EXHEFHEE

typedef struct {

int ArrivalTime; / Blk

int Duration; /) INERE % PR BHE
}QElenType; / BAFIRBIEIT R AR

HERMFHEITER 3. 6 PR EZRESREMMELIL .

RENFEPBZEHNLRE,

B T SLER MRATH B Blk a9 e 2] R R I B3 55 B ol (R AR R BE ALK , AL A
FFARE] RIREILECR U . AR — Btk , RISE— D BF TR R 200 0, BB B 12 FF b
BRE-NTFH.Z2EBIMEFAEHNAEN— I E P RBRNERE. BREZFEZX
HFHRAENFETEWDEILE: K- W n 2Bk & P B %5 Fr & wHE durtime;
KRBT —F PR EE KB 8 B intertime, R 8 45734 & 4 BB 218 occurtime, Ml
FT—AEP RS A BB %R occurtime+intertime, F I B =4 — D HT B & - 5|
BEGHEAEMR R BAKE P S A B LA & TR B KBS o & XSRS
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ABIAZ , WERL =4 — 4% P BT R mASE.
%R ML BB . S SN S AR R AT AT B O R AR R MBS o
MEBZEE P EEBENIREEZ AAZMEE—NHHIKE A EFEHE.
BERMNAHE LRBESM T LANRTEFBIRURF, WA 3.7 iR,

/ B RBEER

EventList ev; /) BEE

Event en; /B
LinkQueue  q[5]; N ATERIF
QElemType customer; J ERIEE

int TotalTime, CustomerNum; / BRitEFEHEE, ZP¥K

int cmp iEvent a, Eventb);
A EREGFaMRERA< K= B> FHELHREMZSHERE -1 0581

void OpenForDay() {
/G ERE

TotalTime = 0; CustomerNum = 0; N Btaie BitatEAE A HR 0
InitList (ev); , [ BIRAEGEEIT R
en.OccurTine = 0; en.NType = 0; N REBE—IEPEEN
OrderInsert (ev, en, cmp); N OBAEGE

for (i=1; i<<=4; ++1i) InitQueue (q[i]); // BZE\FI
}// OpenForDay

void CustomerArrived() {
A ALE%E P B kB4 en. NType =0,

++ CustomerNum;

Random(durtime, intertime); /R R 8

t = en.OccurTime + intertime; / F—&F3BArZ

if (t<CloseTime) A OBITEMERREIT BARMSEE
OrderInsert (ev, (t, 0), cmp);

i = Minimum(q); /R A& BE B S BA B

EnQueue (q[i], (en.OccurTime, durtime));
if (Queuelength (g[i]) == 1)
OrderInsert (ev, (en.OccurTime + durtime, i), cmp);

/) BESR 1 B\FI— BB IEA SR
}// CustomerArrived

void CustomerDeparture() {
/B E PB4 , en. NType>0,
i = en.NType; DelQueue (q[i], customer); / M&4 i BAF|fHEL & &
TotalTime += en.OccurTime — customer.ArrivalTime;
/Bt E I E R
if (! QueueEmpty(q[i])) { A EEE AT — N EF R4 EATGE
GetHead (q[i], customer);

OrderInsert (ev, (en.OccurTime + curtomer.Duration, i), ( * cmp)());

}
o G7
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} // CustomerDeparture

void Bank. Simulation(int CloseTime)
OpenForDay( ) ; Wik
while (! ListEmpty(ev)) {
DelFirst (GetHead (ev), p); en = GetCurElem(p);
if (en.NType == 0)
CustomerArrived( ); /OB ERPREG
else CustomerDeparture( ); /O ERPEFEMSE
}
A P E I P E B

printf("The Average Time is % f\n", (float)TotalTime / CustomerNum);
} / Bank_ Simulation

' 3.7

B33 BREBINMZFFADELSHEEARER 30 28 BN EBBERITHEFY
BRI A RN 5 405 . BEBIBFEMNE—NF P BB REETT.

MkFH4EREHE— 4S8 en. OccurTime=0, F K en. NType=0, Ul i B 1§ 3|
BABEYLE (23,4 , E B— N TFT—F P BEHETHEMHS (OccurTime=4,NType=0){f A
HERNBWE L ZF FHEAAES —E B KBS 9 (Arrival Time =0, Duration=23) ,
TR, A B —NF P E AN EM(OccurTime=23,NType=D AT HFE.

MWEFEARLEE-ANGERMEFE P EIXFMH(BER en. NType=0),en. Occur-
Time=4, 3 BIFEHECH (3,1, WF — % 2 B RIT A B E 25 OccurTime=4+1=5, M
TFTHHE-ANMFORTH, MRABINE ZME P AEZ AT L (Arrival Time=4,
Duration=3), B i & B— & P EEF B FEH (OccurTime=7,NType=2){FA B H# %,

MEHEHELE 1TSS MENZEFBEEMH, en. OccurTime =5, 18 B B PLEK
(11,3), MIHA B4 F B HHE 4N (OccurTime=8,NType=0) , i, I B W E =1 & 7
BRE=1BAF] B B\ 3k (ArrivalTime=5, Duration=11) , MiiFAF - EWHFE 4 H
(OccurTime=16,NType=3),

MERHE MR E—NEEA BN NType=2, HHARE-NH O ME P BIFEIT en.
OccurTime=7, | =5 — B\ 5 # B\ 3k , curstomer. ArrivalTime=4, N b7 B 1782 B
Bt [E] R 3 414,

R, EEUFREN—BETRIKA, BHRMAFT RS INE 3. 15 FiR, ev.
first pgE R K64t
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FaE H

HENEMERELHEONREL ERFRHBHE. EREVBFRITES S, F
HRERENBANBHNERERAN. MEESNIBFNRR, “ETTFRBLH,
BE, FRABUMEN —MERRMHIAEHERRENBFRINEST P AR ET —
RIIFABHERE. FRB—MEAHFIR. ELHNESHHRERFH,. WRFMER
BEFBEFRBEEE. REFOEBF B K S bk PR 5 Y82 577 R
BE-BURFEATFRBLAEN. XNEEARRRE. . XTFHERF . RERE.BRE
BRREREURERMNBEFE  BEUFRH REEENLCH R .

KR ASRINMEANHBENNECENEERRRBETENTESN, B, 4
HEFBHEN A HBRARABEIRBL. WA, ERFRRB AT, Frb# s
FRBEAAANE L BEABXAFFBHOLH, ROFAREREFLERGENF
BEW. X—E, RITH TR —BERNRLEREMILFHAFR K EHEEN.

4.1 BRERE XL

& Gstring) (RFEHF P BHFNUSNFRFABRNOARFI], —BICH
s="'a,a;*a,’ (n=0) (4-1
Hp, s BPENE AR SHERNFRFINERHME: o, AO<GS A UEBFEH JEH
HEHtFfR: 2P FRHAOAE nRABHRKE., FENFRFEBRAZT E (null string) , BH
KERIF,

BHREENELNTFREABN TRIIRAZBNFER., GF THRHOBHMBFEAIE
B, BERFHERINPHNFSIREAERPIHUEE., FTREFBPHRALEN LTS
ME-NERETHPWAERER.

B, B abc.d HIMTH 4 8.

a='BEY' , b='"JING'

¢='BEIJING' , d='BEIJING'
MEMBKESAN R34 THMGHEaMbBR - Md TR, afEc Md PRMNEHR
RILTMoOEAHAWNERLEJPHEEMES.

RN BEREN, YANYXHNMENEMES. R, RE UM B EH
AN ENFABHERAHE., A0 EAPBER aboc d FHHBAME
%,

ER—RHOE, RELTRH R SHEXR, HEFEAFABE TR, THEAR
RATHESTEEHPWEREBENE.

B AERFRITES S
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x="123';
MERH x B—TRERLZ, BRATCHERFFFY 123, XN

tsing='TSING'
H,tsing B—NBRERZ,TFRFFH TSING 2HE.

EEMNAR  ZREFRBHFRHESTH TR, BAT LS RAE K bERF
B, B—PTRENTSHHARGE" "FRAZHE (blank string, FER: WARRE H),
EMKRENERISHRERFOIE. ATHZBEL LERINAFS“T"RER‘TH",

BEZEEMMERERTAAMU, KHNETFROBENRARAFRHE. R, &8
RIERBIEMERERARREN, ELERMELREF, REUBANTEERERE
MR, PIMERERPEREN TR KRBENA TR EEMLE LA —TE MR
— ARG, MAERMEARRERBE U ROBEERRIEMNS, lNEREPERE
MR RKRBR—IFREROENME LA TFRURMBR—FHRE.

BRMPHEABAE LT .

ADT String {
HiEXNS . D={ a,|a, €CharacterSet, i=1,2,*+,n, n=0 }
HEXERER={<a., - | a4 , & ED, i=2,. n}
EXBE:
StrAssign (&T, chars)
VIR A cchars BRFRFRH &,
RELER AR —NHEST chars 8 T,
StrCopy (&T, S)
VIR B STTE,
BIEA R . BP SHEBIBB T,
StrEmpty (S)
MR &AF 8 S FFAE.
BEG R 3 S B2 8, 3R [E] TRUE, 75 N 38 [@] FALSE,
StrCompare (S, T)
WG 8 STITHFE.
BELR . ESs> T, MEREE > 0;% S = T,ALEEME = 0;% s < T,WEEME< 0.
- StrLength (S)
MR B SHFE,
BIEERBE SHTEN R BAKE.
ClearString (&5S)
VIR A B ST,
BIEER HSHNITH,
Concat (&T, S1, S2)
WG S A 5 S1 F0 S2 FRAE.
PSR B TEE S S1 M S2 BEETRAEE.
SubString (&Sub, S, pos, len)
VG %44 . 8 S FF7E , 1<<pos<(StrLength(S) H 0<{len<(StrLength(S) -pos+1,
RAEL R A SubiBEH S K pos M FERMEKE N len T .
Index (S, T, pos)
P& 8 ST T, T £IEZS 8, 1<<pos<StrLength(S),
BEGR.ZXRSHEEMNP TEMARN TR, WEERAEEEL S PE ps M FEHZFSE
— AR FNEEMEN 0,
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Replace (&s, T, V)

MR KRR S, TR VIFALT BEasdh,

BEGR-AVERIEB S PHANIBES THENAEBN TS,
Strinsert (&S, pos, T) ’

s 4. % S M T #4E . 1<Cpos< StrLength(S) + 1,

BEGER TER SHE pos PEHZATMAR T,
StrDelete (&S, pos. len)

s 4t . B S A, 1 <Ipos< StrLength(S) — len+1,

BAEBER B S P MRS pos M HEHREEN len FH,
DestroyString (&S)

MR KM R SHFE.

BRIFHER B SHER.

}ADT String

MFRERBERNUAARNE LT, REEFRABLABFRITHES PR S
KAWL NUKEBESHEE FUNME. £ ERMRBIEREE XM 13 figkd, S RE
StrAssign, $ L StrCompare 2R # K Striength, B8 B #£ Concat lz‘,lliik?% SubString5
FREREM R B R R B /MR 5 BVX S BRER VT BB KA R 8RB R LT R 2, B
fib 3 B4R (BRERVE R ClearString HIA 5% DestroyString AN B A XM R/MEEFE L
ZH.

a0, AT R A A S SR ALK T SRR SE B E AL BB Index (S, Typos) ., HEH
EABBR -AES SHENS iGWYIEN po) MEME . KEMSE THEW FRME
T HE, EME NRBRB ) AN S 1 EERESHPRAFENE THEN TR R
1k, B 4.1 BT,

int Index (String S, String T. int pos) {

J TRIEEE, HEEB S DM pos MEHZEFES THENTSH,
A B B —A X RN £ A S AR A E E 0
if (pos > 0) {

n = StrLength(S); m = Strlength(T); i = pos;

while (i <= n—-m+ 1) {
SubString (sub, S. i. m);

if (StrCompare(sub,T) ! = 0) t+ 1
else return i ; AR TR ERPHAE
}// while
/gt
return 0; /OSHARTFES THERN TP
}/ Index
g% 4.1

4.2 HFHFRRMEIHR
INRAERRFFRE B b s CURLAE 4 A S o o BB e B U0 L A e o
{8, VPRSI BITT . 78 2 501 SO S R o, S th A R R TR R et B
o 72 o
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BHIMILARRTE. 5N BWNT.
4.2.1 BEKIRFHEHERT

Kol T LA R A IO FF 77 6 S5 40 , I — SR M ik % SR O 77 B BT 7 1 R E I F AT 7 51
FERREKINFFESE R RBEE XD AN EXNBERIE—TEERE
A A4 X, U T R E KRB T AR 2

Ve B SE KPR AR R - - - - -

$tdefine MAXSTRLEN 255  // PP W[ 7E 255 LI SE X KB
typedef unsigned char SString[MAXSTRLEN + 17; /0 B HITIET R B

HELRKEATAEXTE X KEMEEAREE B e X KEMBENES X .RZH
“BITT, NEBEKAERMBERTE: —R2IERE XHRGOIRE, LLTHN 0 HEAH S &
R LPRCRE, i PASCAL B MR AR AR AXMERR T E; —RESHEFEM
— MR HABKOERRICFH, MEFHN CESPLUN"FRRBHEMNARS, HATASH
KABEME, BARETHIT R RHRE,

23X TP A4 45 M 3R 7 I A ] SE B BB B B, T T A R R B AR F 8B R iR 2

1. BB:#E Concat(&T,S1,S2)

fRi% S1.S2 f1 T #R2& SString By R AR, HPB T B S1 BKE & S2 52/, B
B THEMIT—BMS S MEMESE. B THENE —BMS S2 WEHES, W REHIT
RN A BEE R "REMT, RETRATRYE, W B0 LT 8RE. T8
SLAMS2 KEMARER, 82 TEHMHSEMREANT 3FMER: (1 S1[o]+S2[0]<
MAXSTRLEN, fin [ 4.10Ca) fiR™, S BB T RIEFMLE R; (2) SIL0]<MAX-
STRLEN ifi S1[0]4S2[0]>MAXSTRLEN, ¥ & S2 g — /a7, 58 E T
8 S2H—FH, A 4. 1(b)FTR; (3) SI[0]=MAXSTRLEN, M/& 5|y T 33k
BB R, mAE S1 M., ERABE#AMBE K 4.2 Bk,

Status Concat(SString &T,SString S1, SString 52) {
A/ B TIR[EIE S1 OS2 BEEET ALAY T B . AR #MET, IR B TRUE, F N FALSE,
if (S1[0] + s2[0] <= MAXSTRLEN) { VS 1.
T{1..s1[0]] = si[1..s1[0]];
T{si[o]+1..s81[0] +s2[0]] = s2[1..52[0]];
T[0] = S1[0]+S2[0]; uncut = TRUE;
}
else if (S1[0] << MAXSTRLEN) { /& ]
T[1..s81[0]] = si[1..s1[0]];
T[S1[0] + 1..MAXSTRLEN] = S2[1..MAXSTRLEN- S1[0]];
T[0] = MAXSTRLEN; uncut = FALSE;
\ .
else { /T (U s1)
T[0..MAXSTRLEN] = S1 [0..MAXSTRLEN];
// T[0] == s1[0] == MAXSTRLEN
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unéut = FALSE;

}

return uncut;
} // Concat

sio] ] sefo] |
s % <

— b
T | w4

N—

1| i ]
SR PR ENFRFREF
T[O]ﬁ[:_j MAXSTRLEN
(b

s1[0 SO

| 1 o D
< L ______

of 1 :1

SRR E
ool ][] maxsTrLEN
(e
B 4.1 B E Concat(T,S1,S2) R EE
(a) S1[0]+S2[0]<<MAXSTRLEN;

(b) S1[0]J<<MAXSTRLEN iij S1[0]+4S2[0]>MAXSTRLEN;
(c) S1L0]=MAXSTRLEN

2. X F & SubString(& Sub, S, pos, len)

RF BRI N E S FAEFIRE R R S A pos MERFFHRKEN len BT
HEFIEH DS Sub P, BR.EIBERSEEZBHHEL EETRSERAFSHESE
RESRIENTIE KM, Y25 ek, R B ERROR, RE®R#ERMA R 4.3 Fim.
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Status SubString(SString &Sub, SString S, int pos, int len) {
// P SubiR [El 8 S #)%5 pos M FREKEN len W FH.
// H,1<<pos<{StrLength(S) H 0<{len<StrLength(S) - pos+1,
if (pos <1 | pos > S[0] || len << 0 || len > S[0]~-pos+1)
return ERROR;
Sub[1..1len] = S[pﬁs. .pos+len-17;
Sub[0] = len; return OK;
}/ SubString

HiE 4.3

SGERARIET N, TSNS, AR RENRRIEN FRFIINEH,
RENNAEXEETEARNFRFEINNKE. 5 —RERSE, MREREFHAS
ERFFIMKE@ES EF MAXSTRLEN B, 45 B REAE, XM IF A {UERKES
B AR R A, E R RIET  MBA BREFLTERAE. RRXMEREFARE
BREOBAKE, IsiES RS ENFEEMA.

4.2.2 HSBEMERT

iﬁ#ﬁifﬁ'ﬁ@ﬁﬁﬁ,mm—ﬁﬂﬁkﬁﬁﬂﬁﬁﬁﬁiﬁﬁ${ﬁ$ﬁﬁﬂ JEEMIR
FREREERBFRATIBTHELENE. ZECESF FE-IHRIABR"HWEH
FHX, I H CIET NI E R mallocO M freeOFEHE ., FH K mallocOXE
ANFN = A B BB 43 L — B SE R 2R K BT R B 70 25 18], 5 4 B AR 2 » UG ] — A48 1) i 1R b ik
RTEEt EN R ELL, R, A TU RGBS E, AR BRKBIENFREEHH .

Y= s = BHESREMRR - - - - -

typedef struct {
char  x ch; N ERESR, WEPROSBEFEX, BN ch 2y NULL
int  length; /N BKE

}HString;

EHFREMRTHHBRENRET “FRHFIGIH " ETH. B, 52 HRE
StrCopy(& T, )WL IA KR, &R T EHFHE, MARKE T Hazm, 48 S A,
BAENBR THERANME SKEMSNFHEE,AEHSE SHEZFBIS T ;W
B 3H ABRE Strlnsert (&S, pos, D EAR KRR AR SEFFRANETFHSMET
KEZMEFHESE,REHTREZH, WA X 4.4 FiR.

Status StrInsert(HString &S, int pos, HString T) {

// 1<{pos<(StrLength(S) +1, 7E& S A% pos M FRZRIFEAS T.

if (pos<{1 || pos = S.length+ 1) return ERROR; // pos F& ¥

if (T. length) { A THEE M EFSSEERLEAT
if (1 (S.ch = (char *) realloc(S.ch, (S.length+ T.length) # sizeof(char))))

exit(OVERFLOW) ;
for (i=S.length-1; i>=pos-1; ——1i) / HiEA THiEH{LE
S.ch[i+T.length] = S.ch[i];

S.ch[pos—1..pos + T.length— 2] = T.ch[0..T.length-1]; / #HAT
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S.length + = T.length;

}

return OK;
}// Strilnsert

HiE 4.4

UERMBHFERAERIRAEFRITETIRA. o THRALFREWHBHRE
JBFF ARG W L AL BT B, B AE P B K N R R MR, E R R, Hk 7 S 40
MNARFFHRERER. UTHRAIREENRETFEK HString S X BB R
B

// ===== ADT String R RGLH =====
f-==-- AR AR -
typedef struct {
char xch; / EREES MNEBRITWAEEX, TR ch i NULL
int  length; /) BEEFE
}HString;

J====- EARRIENERRBBRI - - - - -
Status StrAssign (HString &T, char * chars);

N EBR—ARESTREE R chars W& T
int Strlength (HString S);

/BE S KITTRANB RN BRKE.
int StrCompare(HString S, HString T)

/&S >T,MEEE >0,% S=T, W& EE = 0;% 5 <T, WiBEMHE <0
Status ClearString (HString &S);

/HESHENISR.FBRSHESH.
Status Concat (HString &T, HString S1, HString S2); )

/ FTIREIE SL H S2 BREETI A BT &,

HString SubString (HString S, int pos, int len);
// 1<{pos<(StrLength(S) H 0<{len< StrLength(S) —pos+1,
/BB S W pos MNERBEKEN len T H.

J----- ERBEWEEHR - - - - -
Status StrAssign(HString &T, char * chars) {

N ER—NRESETRREE chars f§ T

if (T.ch) free(T.ch); /J BERTEEZR
for (i=0, c=chars; c¢; ++1i, ++¢); // Rchars K F i
if (11) {T.ch = NULL; T.length = 0; }

else {

if (! (T.ch = (char * )malloc(i* sizeof(char))))
exit (OVERFLOW) ;
T.ch[0..i-1]= chars[0..i-1];
T.length = i;
}

return OK;
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}// StrAssign

int StrLength(HString S) {
A BE S TR RN BMKE.
return S. length;

}// StrLength

int StrCompare(HString S, HString T) {
/%S >T,MEEEME >0;% S=T, M EE =0;3 s <T,MEEHE <0
for (i=0; i<<S.length & & i<T.length; ++1i)
“if (S.ch[i] 1= T.ch[i]) retusn S.ch[i] - T.ch[i];
return S. length-T. length;
}// StrCompare

Status ClearString(HString &S) {
N K SERER,

if (S.ch) {free(S.ch); S.ch = NULL; }
S.length = 0;
return OK;

}// ClearString

Status Concat(HString &T, HString S1, HString S2) {
// R TIEEH S1 0 S2 BRETARAH B .
if (T.ch) free(T.ch); / BeitIAZs[H]
if (1(T.ch = (char # ) malloc((Sl. length+ S2. length) * sizeof(char))))
exit (OVERFLOW) ;
T.ch[0..51.length— 1] = S1.ch[0..S1.length~1];
T.length = S1.length + S2.length;
T.ch[S1. length. . T.length— 1] = S2.ch[0..S2.length—1];
return OK;
} // Concat

Status SubString(HString &Sub, HString S, int pos, int len) {
// Fi Subi& [ & S i) % pos M FEMBKER len HFH.
/ H,1<pos<StrLength(S) H 0<{len<(StrLength(S) —pos+1,
if (pos << 1 || pos > S.length || len<C 0 || len > S.length-—pos+1)

return ERROR;
if (Sub.ch) £ree (Sub.ch); // BBIAZ A
if (1len) {Sub.ch = NULL; Sub.length = 0; } N ETE#
else { / EHFE

Sub.ch = (char # )malloc(len * sizeof(char));
Sub.ch[0..len-1] = S.ch[pos—1..pos+ len—2];
Sub. length = len;
}
return OK;
}// SubString
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4.2.3 HPREHFHEERT

MARROERIFHEWREL, QTR AERFREMEME. T REWHEHR
WS P BN IR TR R FR, W R R B R R — NG RN
R, B A BT AR — AN B, T IR B AN 2R, B0, B 4. 2(a) B8 E Kb
LB EEFR AN ZRDNER, B 4 2 REE KN 1 R, M5 ELAM
XF 10, B FRRR—ERE AR DMUEER NERPHERE - EEAR—E 2B
{8 5, IR E R E RN SR GER 4" RB TR FHE, 21N
HREHD). ’

head
"{a[B[c]po] J~{E[*[c[u] F=~{1]#[#[#]A]
(a)

(b

H4.2 BEMEREHEIR
(a) HKDMHLEER; (B RN INESE

ATETHTBHORE, HUERTHBEN, RLIEHSAETRE— RIS R
BERTHBE TSR HAHYNBMNKE., MOE XKW BFHEHIREER, )
BN .

[ == == == BWREFHET == == ==

#define CHUNKSIZE 80 A ATERARE KK

typedef struct Chunk
char ch[{CHUNKSIZE];
struct Chunk * next;
}Chunk;
typedef struct {
Chunk = head, * tail; /) BELfEIEE
int curlen; /BRI MR E
}LString;

BT E—BERT , % BBt R, RE MK i B 44 B AT, U % 8 {5 R o
B AR, RREANENENTETETREGRE BN EERERNGFLES—
I BEHERTH. '

EREAFHET AP ARRDEREFIRFAHET AR EFE-—HBRERE,. €
B WEBLEMNE, EEHEMLERES, TLBNBEEBRKIBE, HIM, —
FHEWILBEANFH EREBHRT EAANEZE. XERRNEZERENFHEEE.
FrA#® B E S

R TR
R = S S e e A
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BRFFEEE DG RAR/NR 16, BHALI )76, R 48 AR K. RS 4
BB PR AT N SRR B E W B  SM 3 e B A 25 T R v Ak 2 B BB
NZED, BHFHEORDMRE—IEZRR. —BH, FRHED WFFHILARD
BUAE » 3 o B W BB E O 77 7 AR B
BEMEXFESIN L BRE, MKEREFAE—EHEZLL BB R URA W
FHHOEMFEEMRE, B AFER KR RERR. W, REEEFHES N S
EMEAMAHEREE RGN P HOBRERD, B RAERER.

4.3 HBEEKILEREE
4.3.1 RFEMBEREAHEY Index(S, T, pos)

FHROSMBEEEREBNEXCREP THIERXR)  EEHBLERSE T
BEENREZ—. E4L1IHFPEEHABHEMELREAR T EMARBN—FAE.
BERE 41 EARE, RAEKIFFEESN, TS HAKE T H bR REQTE
WL, A 4.5 FiR,

int Index(SString S, SString T, int pos) {
J BEFRIEFERSPE pos M FRZEWAUE. EFAFENBHMEHN 0.
// B, THEZ, 1< pos< StrLength(S),
i = pos; 3= 1
while (i <= S[0] & & § <= T[0]) {
if (s[i] == T3] {++4; ++3; ) ) BB RTFR
else {i = i-j+2; i=1;) /B EBRERHFHRICE

}
if (§ > T[0]) return i-T[0];
else return 0;

}// Index

H%E 4.5

ARE A4S WRBAED, 4R BTG i fjEREH SMERE T pU4a
EFEBEHFRALE. RENEEBRER - NES SHE pos MEHFEMERNE -1
FRUEBRZ EME NEAEENTUWBREEFMA: BN ERHNT - FRHEFEFRME
AW FRFLEZ, RKREE EZEX THPHEBINFHFRKERMER SHH—-MELENF
FEFFIFESE, MAREEAL, RPEIMERX THPE - FHEENFERFETBSHH
FS , BMHERAR, ERENT. B 4.3 BRTHSL T="abcac’ MFEH SHILE T
£ (pos=1),

BHE4ASHEESRES THMR BAFENHASE XA 5HBS, MEOEHE, A
. ERERRK STING' BEHEET T 5 £ & Hat,

'A STRING SEARCHING EXAMPLE CONSISTING OF SIMPLE TEXT'
ERF Y PH WHILE &3 R (B #HFT BN FRHBEHRBO K 41,48 1F 5 (Index+T

¢ 79 o
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[0]—1)+4, BRI T e h 2 Bk ay 4 N FAF, BAFRE TRKUS, i
Rt LR R AT — W AR . ZERCRIIBIL T, B Bk B B 6] S 2R B 2 OCntm) . Eoo
nMm SRR ERRMERMGKE, AT, EHLHER e

T REEMEABE, Bm, Yt ay o BER ebababeacbab

abe

00000001, Tfij 3 & ' 000000000000000000000000000 ti=s
00000000000000000000000001" it , iy FAEF d gl 7 & HMIGE ababcabcacbab
FRHRCO”, X, EBRAPH] 52 M FRYRH0”, B fimi
BMERANRE - T FRHHARE WHFEHESH | s-prm ababcapeacbab
s i—6 KB E, HFAEXNE I ERHARE abcac

ti=s

BB, B LRABTHES IREW A IGWm  bas
WHILE B3R R 46 * 8(index x m), I, 5 % .

4.5 ERAHR TR FAERER O xm) . X v
RAERK 0.1 HMFH I CARGEPLH LI, H FEMER ababeabeacbab

HEEHFAREELSANMER R BHCER T
B, EATEI RS i WEWEW. ol BAURAEFSE  SARMBE ababeabeachab
MAZF., Wi, —SENNEE S TREEEE abcac

ti=s

EAN—01 8, —HEMBE—NLEANOMIA  @m4a3 45 WEREIE

BB E, EZHMITTEYL EXRA B 01 8,

—FRFE ASCIL BT IR RE 8 M #AK 01 88, BFENTFHHEETENhL4E
BHRER— 01 BMHEMMFRE—FES. BRET -, RIEN D AR
MK ILERE.

4.3.2 HRICEM—MBGEE%

XFHm#FEER D. E. Knuth 5§ V. R. Pratt #1 J. H. Morris [B] & ZFL 8, B b ATTER

EANRER KB SR ARIE(ERY KMP R . WE B LE O(n+m) K [E]

Vim3 HEREERBHEA L ERREIE. Kk

B—MEE a b abocaboachab HEF -S4 -SSR BRS HAFH

4j=3 WERAER, AT R 1 484, MEA A

BB 2 b o b e s boac b .y DEBIHNBSLENEREERE

a c  R'RIREWREEN—BRERG, S5
j=1 Vi——ji=11 AT, TEENREHFEE.

H=MIA a b a b c a b cacbaykb

oo B 4. 3 FF i UG B 3 A R A, ZE
b hist mERMItE S, Y =T =5 R
=2 BAZGH , XM i=4.j=1 BEHFFHL

. ; IIY:TEUR YN
A BERILIERARS B, WE BEERETRA,E i—1

Mj=1,i=5fMj=1LRK i=6 M =1 3 RILBEHBRALHITH . FANBE=RL

IR R RBMAT B, ER RS 4.5 6 MERFLRRED I F'a (AR S 2.3 M

ANERD . BARKXPHRE-NFRE o HREXTFHENX 3 MFRFTLE, MFE
. 80
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B AR SN FROLBEREHT =7 /=2 N FFHLET., [FHE,E£%—
BICE S HAFHAEH, UBEEA AR HHN FROA RS EHATT =3 7=1
M FRECE. mt, ERACER R T, R 8A EY, nE4. 4R .

RETR—BER. BREBR i BKXBR p1 o200’ N LB 7 AT
AT EBBHEA R, TWEMRTREE . HICE R P CKE” (B 57 p;) B, R
BYEARATITHERZE, RAER, YERPE M FHFEEAPE ) AFREK
B (B LLBEA ) B, E BRS¢ DNFAF G A E D R S B FRE R

B A B SR P A R o)A FRGEZE LB, MBS AT 21— 1 N FRB TR L
TR TIIXRARR4-2), BT REFFLE £ >k ?ﬁ&?f‘]?&%iﬁ(ft -2)

‘Pror b’ = s Siesia’ (4-2)

e LB “ERIILE"NERE
i Prrsr b = SanSaatrsia (4-3)

AR U-2) MR U-DEBTIER
‘Pt ="Pianbimar b’ (4-4)

RZ, GZEXBPFEHRERU-DHRNTFE, M LCESES, TRPE N FHFE5HE
R MFRUBRRER, AFEHEARERDERRTE e NFRMESPE A
FRX T o R Pk k-1 N FRHOTFR p1pe b DESERPE i MFEHZR
ﬁEj‘]k_l E‘J%$’si—k+]Si—i+2.°.si—1’ﬁ%’ Hﬁ’ﬂt’EEE{K%})k&ﬁFF% k 4\'?%53'5%
PR i NFER BRI .

A2 next[j1=rk W next[jIRALYEKXFE j M FHE LB P MM FRHKE",
ERATFEFNEEFAFHETHEOFHAOMCE. A5 HEXBH next K
B E X«

0 %j—1gf
- Max{k |1 <k<<jH'pip = JP:‘~A~+1"'}",-'—1’} .
neztlj] = 4 6 23 7R 25 SR
1 HiufER

H R SCAT HfE T SRS B Y et PREME

i | 12345678
s abaabcac
next| j] 01122312

R next RPZ G, ICEL AT AN T FHAT B LAIEE i F1j A FIHER EB R
EFFHBM TR 4 i BWER pos,j MPIMER 1. BELERSBRF si=p,,M i Fj 25
1L, /M, AFE, M J I‘IE@J "eIfD]WﬁEEE thﬁs%ﬁ%,)ﬂu*'éﬁ'% E ig 19@5‘“] J HiR
BIF— next EHHMLE RKEHE.EZTHHFAEE: —F B 7 BBIEA next H (next
[next[next[j]-- DB FAFLLEAE, M &F B 1, kS HTNER; B—FE BT
EAZREPERE - FEFRR MRS m A Es— M, AR

BT —NERF s BREXEHRFRCE. B4.5 FRERERLCESENY —IHF.

KMP B NE % 4.6 Fin, EERX EMEE 4.5 MM, RRIZANET Y4

. 8] »
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vi=2
eS| acabaabaabcacaabec

™ S,
Aji=2 next[2]=1
8 ey
P acabaabaabcacaabec
-5 a
Aji=1 next[1]=0
yi=3—>}i=8
5= p E: acabaabaabcacaabec

B abaabec
A j=1——>j=6 next[6]=3

@ Vi=8—}i=14
acabaabaabcacaabc

R st (abdaabcac
4 j=3——>4j=9

4.5 FlRAEAK next BT A AL BRH

UG B o A R B, 34§ R S 4t B B next [ j 1BF38 /A B0 B B AT #E4T
W, FFE LS j BEFH L MEe ) WRAE 1, MEEPRHE M FRHMK
AHE LN FRAE NN ERHE 1IN FRHEEFHTILAE.

int Index. KMP(SString S, SString T, int pos) {

/ MK S TH next RPCK TEFH SHE pos MEFZBEHMUER
/ WPEFE, K, TIES, 1< pos< Strlength(s),

i = pos; j=1
while (i <<= S[0] && 5 <= T[0D) {
if (== 0 | S[iJ == 3D {++4; ++3;} /&34 X
else j = next[j]; J BRXBRAEBD
)
if (3 > T[0]) return i-T[0]; // TLER RN

else return 0;
}/ Index_ KMP

HiEk 4.6

KMP Bk REE MR BE nexr MPEMERM EHATH, 2, MM REBEA B K
next EREEHTE?

M ERVHETT I, B ENBRRTEA B EFMAAHERAN ERBTX, ?&ﬁ]_IM
S R R HE 5 B R 18 next BRBUE.

B & B
next[1] =0 (4-6)
B’ next[jl=k, XEWEEKXPPHFLETIIXRE:
‘prepi =P pia’ -7

HbrRWE 1<k<j WEANMEFEFRTBEE L >E fﬁ/@—fr—t(fl 7). AT
next j+1]1="7T]REH WA F L . ’
+ 82
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‘Droep’ ="pimap)’ (4-8)
¥ B AT REFETE &' >k W R %R (4-8) , X B R next[j+1]=k+1, B
next[j+1] = next[j]1+1 (4-9)

(2) # peFp; IR B P
"rep F pwa by
B AT 3R nexr bR EXE #Y [5) A AR — MR =K UG g A9 1) B3, 48 S R BE R 8 R
AP, MEWELRRMNERBIBF pivi =psdie = pir =1 W p; 5Dy
AR ERMAERDEUERPHE next AN FHMEBPHE j A FHHEEE. &
next[k]=k' B p;=p¢ , WHBEERPE i 1 VN ERFZHNEE—TKEN L (]
next( kDB K FH MR BN EFRHEREN L' FHHEE, B
‘prevpe’ =P p A<k <k<j) (4-10)
X next[j+1]=F+1Bp
i next[j + 1] = next[k]+1 (4-11)
P, 0 e JIBE R U EM AR EEBERXFE nect[KINFHM p; X5,
""" ARREHE BEZE p, MERPENFHEE BRI RERFEEM L QA< <)HHL
5K (4-10),
next[j+1] =1 (4-12)
Bltn, & 4.6 PRI S, BRBET 6 NFRFH next REBAE R next[7], H K next[6]
=3, X psFps s MTHE ps M p (BAH next[3]=1 , XHYTFHFREXM AR,
BT ps7p1 i H next[1]=0, ff LA next[7]=1, i [ 3 ST
H pr=1p1 W next[8]=2, R T, - 5
WR3E LR i B g5 R (R (4-6) . (4-9) . (4-11) 7 -
(4-12)), {5 1 KMP %3, AT B BIR nex: @M% retlil| 011223 12

BB 4.7 iR, Caba)
(a)

B 4.6 KB next sREE

void get. next(SString T, int next[ ]) {
/SRR B T Y next B {E I 7 A S next,

i=1; next[1] =10; j=0;
while (i << T[0]) {
if (3 ==0 | il == T3] {++4; ++3; next[i] = §;}
else j = next[j];
}
}// get- next
Hik 4.7

HEATHREIREKEN Om), BN EXBEHKEmn LkFTEVKE BNEZ,
B ot , o o A U PG 380 3 3F 156, T 388 ) 3 A B ) (BB 9 .
BJa s B
(1) BARE B 4.5 BB EIE 24 R O(n * m) BIE— B BT » 5 52 BF #0 ST B 1 36
« 83
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RUF Otnt+m) AU ESBRA. KMPERRYEX S TR B HEEHFL“WBHE
B"HEATABRELER 45 RBL. BEEKMPEENERBARER T RN
AEE, BENERSBP, N ERNFENLZRAH —B, 0 Lb M AN A B 5K
XHBRER T LB REAHNLE, MiLHEELER.

(2) BITEE XM next MPTEFLBERTHARKE. PliER ccaa b EMEH
"aabaaaab VLEER, Mi=4.j=48Fs. ch[4]#t. ch[4], Hnext[j I R B EH T
i=4.j=3,i=4.j=2,i=4.j=13X 3 WL,

SRR b AR eSS 1.2.3 AR 4 4 = LY
FRBEE BEARAFEBMERPE LNER nezt[ ;] 01234
A, MA] LS E R - AW 4 M FERY nextvall j] 00004

MEEERH#EST i=5./=1 HHFRILE. X

B & ERERE next[j 1=k, TR F p,=pi, MH T BBFH s Ml p;, LR
S ATREEM po AT OB T E B P 27 B B T8 B B nee[ ] B0 A
next[ R JFR . HMETRHE nert MPBEENBEEMELE 4.8 Fin. WNICEERRE.

void get_ nextval(SString T, int nextvall ]) {

[/ REERE T §) next i HE IE A7 ALY nextval,
i=1; nextval[1l] = 0; j = 03
while (i < T[O:]) {
if (3 ==0 | il == 1[3iD {
++i; A3
if (T[i] 1= T[jD nextvalli] = j;
else nextval[i] = nextval[j];

}

else j = nextval[j];

}

} / get_ nextval

HiEx 4.8

4.4  EBERAEN A
4.4.1 XEXRE

XAHERFR-IHEEAFNRERSETF,. ZATERFRNEANBR . £
RATFHRAAMBENRBHBURDAZNAXHBENEEMES., XEARENEREZE
RAFREEOERATBERX. BREHIXARERTFHIERS AR . EREELRER
— B, —REEHE B AR AE AR R FRA R,

HTHREVFE AP A URAASRAFMRGRFEXEYIIET R EREETT
(KR, AR B EENRE T . BINTUEXEERE—-NFRHE, KA
XAH, TUEXABHTH ITXRAKHTEH,

HnE T H—BRERF
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main (){
float a,b,max;
scanf ("% f, % £', &a, &b);
if a>b max=a;
else max = b;

}i
RIMNTUEHBFERERRE I XEH. MABNFENE 4.7 Fin. BFD"HHk
8.

201

n
o
w
=]

& [ ] i
-]~
Y

X~
-

- |2~
o
V

wlo |- |®
=

tle|- |88
=
[+

Ll e %]~

— | e |

B 4.7 AR

T IO B AT R SCAR G R Y BN 46% , S 4 R R 5T Dk SO B ST Y
RENTRPEIZTHHOFERE. ARNE-TRHTRAESNXANERITS.
MATRHNE—TUERE—THTS BEBLEMNZTFROKE. BREE47HFX
A HE—T, BRRITSH 100, WA BHTRME 4.8 Frx.

1 % & i b dk kK K
100 201 8
101 209 17
102 226 24
103 250 17
104 267 15
105 282 2

4.8 BE4.7HIRXERNTE

XA GRS PR 6 ATIREE M F AR 6, 2 B3R YRTRIER T ATHFHA.
MRAERTABARMBRE TFF UEERTRPRITHRE. ERTHREEHT
AESERFMEEE, WEARITEN T RFHEZE, AN EREERTHERMCE. M
REFBARBBR 17, NBY RATRAO\ARMBR. BB 91T 2T ETRRTT,
REBUTMEFHARNBRTS BRI T —FTHTE). I TERGE.TREES
SEEIRF AR, B, T RAETHBEASIMBREEFTBEIREMEURFH 2R R
T, MRNEFSTREL, ERAFER. & TIHRRUTRMITRENRTIMN,FTLU
FEAEAT 70 DT 66 A B 3R M B » 7T LA R R 47 320 DT 3% 1 AR S 9 18 2, 1 00 B B BT 8 B B 4 .
XA A B A E .

UEBRT XARBEFFHOELARE. HAGNWER RETEXIELREZRFH
THRS .
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4.4.2 BriREKIE

FERRERRTEVNANEESHRZ —. BTHREREVNEEREREXRENFEN
ERELHEEPEA-IRENGR A TREEHHER, —MTEENHEREY —4
WHERSRGE. INRMNE LI TPRIAIGWEBEBRERRRZEPE I KEIIXR. 2
PRI BE fEELEMILESRHE. EXRFEAEP . EBLEREFAFTE . BHREAE
UM BERLBEARA—EMHR. BRETFHIEREBIL“HEXBARS”.

Blan, 58 4. 9@ EMHMKXBARIIRWAE 4. 9D Fim , EEBRESD NXE
AR RPEAIMFTBEMNBYEE., ATETERN TRERRFIXAEARLETFH
KR, TEHETEHENMNSE B XHFEEXTMEFAER.

#5 H £ R FER3

005 Computer Data Structures algorithms 034

010 Introduction to Data Structures analysis 034,050,067

023 Fundamentals of Data Structures computer 005,034

034 The Design and Analysis of Computer Algorithms data 005,010,023

050 Introduction to Numerical Analysis design 034

067 Numerical Analysis fundamentals 023

(a) introduction 010,050

numerical 050,067
structures 005,010,023

(b)

B 4.9 BEXHERAXBHERSIER
(a) BEXH: (b RBRAKFIK

BEETHBREEEXHSEK:

(O ANBEXHPEA—ITHEH;

(2) ANHHBPRBTAXBRBARRE;

3) MAEXPHE—NXRER, ERFIRPHTERIFEMEMBBALRE.

FHRIANBZRPIEERNWARARETRXER, FE—KEHARERXHEP
B “w A7 RN RIE N “an” “a” “of” “the”% ), IMFEH#EBL B, X2 EAF,R
EEREARAE, HZAMBPE—AEE, NAXEE, HARNERCRBEANIAEZS.

BRI EFEANXBANTREAFTHEL. H—-RRIEZLEFHXBHHERT
W, REERTHHBABS RN K- RBERIFZIHFEARXBHENORTI T, HA
MFEFAREFENH#T. TARERTEXE=RIEWREELH,

BARERELSW.

AENEUR, RER—FBNBLPETRER, RBEFR, WXAIRFE#EES
HENR], RPN EAR—NFHEB,

R BZNEFR BERIBAER EERI BRI TMEHTHARE BEEBRIIE
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FERERA A TREERBBCRASE 9 TP IHEMITEER) , ERANUFIFE4
W RPEARIIDEEWAAAE KR XA, BRI RAWES W, WEFETEF
&, RAESRAFERANBRE, K _RESRG B THERIIBRERI RO LRI
BPZEMEAN EARXBAN B SRIN A S RETRMEERE, WERAERS
RLHER.

fidefine MaxBookNum 1000 /8% B3t 1000 A& HEET| *

#define MaxKeyNum 2500 /) RE|I R FARAR

#define MaxLineLen 500 / BREBMBRAKE
ftdefine MaxWordNum 10 VR GEJE TS

typedef struct {
char xitem[ ]; / FRBHWA

int last; VE 3RS S
}WordListType; /) RRBEJAFFR
typedef int ElenType; // EXHERMPBITRALBHERN (FS5LRD
typedef struct { > ‘.

HString key; /R
LinkList bnolist; // M H SR MEER

} IdxTernType; 4 RBImAR
typedef struct {
IdxTermType item[MaxKeyNum+ 1];
int last;
} IdxListType; /ORI REREFR)
A EETR
char  * buf; / BEHREEHEK

WordListType wdlist; // id3

/AR
void InitIdxList (IdxListType &idxlist);

/ MEARE, BRSIE idclist H 5%, B idxlist. iten[0]iF —2Z5 &
void GetLine (FILE f);

A NI EEA—-THBEFEERAEELEHK buf
void ExtractKeyWord (ElemType &bno);

/M buf IR 4 X @iT 5] A% wdlist, H B A bno
Status InsIdxList (IdxListType &idxlist, ElemType bno);

// #4554 bno #4542 36 4 i) 4 17 SUF R 1 A R 51 & idxlist
void PutText (FILE g, IdxListType idxlist);

N BHERMRTIE idxlist HH I M o

void main() { / FER#
if (f = openf ("BookInfo.txt", "r"))
if (g = openf ("BookIdx.txt", "w")) {

InitIdxList (idxlist); / PIBERS| % idxlist Kk

while (! feof (f)) {
GetLine (f); A W £ EEA—4F B BB buf
ExtractKeyWord (BookNo) ; /M buf R E X8R T 7%, 557 A BookNo
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InsIdxList (idxlist, BookNo); // ¥ 38y BookNo X @AM A LTI F
\ )
PutText (g, idxlist); / BERRNERSIE idlist HH B g
}
}/ main

HE 4.9
AERERTREHATEA BELHATIHRE.

void GetWord ( int i, HString &wd) ;
// FA wd &[] & wdlist 5 i ARG,
int Locate (IdxListType idxlist, HString wd, Boolean &b);
/) ERBIE idxlist PEWRBHFES wd HEHXRE . FHEE MWERAERSIR
/ AR, B b B{H TRUE; & NLHE i AL E, H b B {H FALSE
void InsertNewKey (IdxListType & idxlist, dint i, HString wd);
// ERFIF idxlist B8 i W - AAHRRTA wd, BRI U BERFIMERI TR
Status InsertBook (IdxListType &idxlist, int i, int bno);
/ FERFIF ddxlist B i THEHA$E K bno KRKF

ML RIIENFAREMARE 4.10 FixR,

Status InsIdxList (IdxListType &idxlist, dint bno) {
for (i=0; i<wdlist.last; ++ i) {
GetWord (i, wd); j = Locate (idxlist, wd, b);
if (1b) InsertNewKey (idxlist, j, wd); / BEAEFKESIM
if (] InsertBook (idxlist,j,bno)) return OVERFLOW; / HA HBEE5I

}

return OK;
} / InsertIdxList

% 4.10
Hea 4 MRERNEAREISFIMAED 4. 11, 4,12, 4. 13 1 4. 14 FiR,

void GetWord ( int i, HString &wd) {
p= * (wdlist.item +i); / BERPE INFHR
StrAssign (wd, p); / ERRBFEFRE

}// GetRord

'% 4.11

int Locate (IdxListType &idxlist, HString wd, Boolean &b) {
for ( i = idxlist.last-1;

(m = StrCompare (idxlist.item[i].key, wd)) > 0; -——1i);
if (m==0) {b = TRUE; return i; } V£
else {b = FALSE; returni+1; }
} / Locate
BZx 4.12
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void InsertNewKey (int i, StrType wd) {

for (j = idxlist.last-1; J>=1i; --79) /) EBESIM
idxlist. item[j+1] = idxlist.item[j];
A BEAFHESIM
StrCopy (idxlist. item[i].key, wd); /=17
InitList (idxlist.item[i].bnolist); /B BEERE ENSE

++ idxlist. last;
}/ InsertNewKey

BiE 4.13
Status InsertBook (IdxListType &idxlist, int i, int bno) {
if (] MakeNode (p, bno)) return ERROR; AR
Appand (idxlist.item[i].bnolist, p); N BEAFHBERS
return OK;
}// InsertBook
8 4.14
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B5E iR

FULEWRHA AN PREE TR R RESHNEFRE, TENERLE %
B, AENRBHHMBESE —RARN XRTUERBERERETRE X LHY
B RPMBBETEA G ORI RGN,

A RIEHECLMBBN—FRIRRE, JLFF 8 R FRHE S HERA LR
ENERRE., AFEUMBEELRHE TS A B E LI 65 F mw s
R IR ‘ '

5.1 BAMEX

RUTEMER, MR AERBBATE A E LR

ADT Array {
BB &K j=0,,b; -1, i=1,2,,n,
D= {ay, 5,y INC>O BN MMM BE b, REAE L BOKE,
3 RBHITEMNE 1 £ T a5, €ElenSet}
®EX K R= (R], R2, -+, Rn}
Ri= {<Cay s s, s By g, +1mg, |
0<{Hhe<<he -1, 1<k<in H k#i,
0K - 2,
@j) gy ey 3 gy ey #ieeg, €Dy 1= 250005m )
HEXBRIE:
InitArray(&A, n, boundl, -+, boundn)
REGR . ZEE o MEEKE SR, WHE MMM A, IR E OK,
DestroyArray( &R)
BESR HBRMA .
Value(A, &e, index], ---, indexn)
KRS AR nERH e RLETER HEE 0 N THRE.
BELER . EETHRABR W e MENFFHEN ANITTEME, HIEME 0K,
Assign(&A, e, indexl, -, indexn)
M EE AR R H e HLETR . BER n M TIRHE.
BEER ETHAER, WK e WEBAIFTHEEMN AKITE,JFEHE oK,
} ADT Array

ﬂ%—¢C%§mﬁmﬁloMtﬁﬁiﬂﬂm%ﬁﬁ*ﬁﬁ11h¢ﬁﬁi?,

BATRBREn P RRWAR, EBILRTILE ), (0<ji<b—DHA T H
BERTE. BH, LB LRSS K A XEDREELE, MAEE—H,FE
MEETRALFRTA—BERE, MATHE P RETER N TF—ATFRG,,
e 90 -
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Jresada )y B TR BUETE B & 0<<ji<<b, —1,b; HAE EREKEG=1,2,-,n). B
SR, % =10 ERARBANERORER. RZn GEHHD T LUE BOR LR
ey, e, RATHRAT UM 5 —A> M BERE XL n 4E54 . - _

HATUB - ERARARIE-NEREER: ERNENMEETRBRE-TEK
ERPE &, Blln, B 5. 1O IR - A SRR BL o AT 0 FURIEFRIE KRR . ERTELAR
WS — k&

A = (ayrai s ay) (p=m—1FHn—1)

HoP B ICEK o & — I L AR %

a; = (Hn,‘-ﬂuv"'qﬂ.m |,j) Oéjgn—l
(A 5. L) AR BE o B—MTHBPRAHLMER
i = (di @i »*** sy l} Oérém—l

(WA 5. 1) frR) . 7E CIRFR, — > "4 BA R RIAT LA SOy o B IR — e 3l
KR —HEBOH Y AR
typedel  ElemType  Arrav2[m]nl:
Wi
typedel  ElemType  Arrayl[nl;
typedel  Arrayl Array2[m];
D] Bl A o B A o DA SCON JEBOS T BN 0 — | RSB BRI - R AL A

(2 iy iz al o 1 on dyi on 1
oy Wy oy b Uy 75T idyy i 1
A A=
L U < TR DR+ P IS I P A | mela0 Ay 141 U 1an )
(a) (h)
A= Cappum *dp.n 11y Camay =ay., 1)----.(&,,, |.uﬂ...—-1.1"‘ﬁ...—|.n-|)>
(el

B 5.1 —Hedd E e
(ORI R (I m G- S84l (e f7m by — 4 fiea

BA—-BYESGENERMERRATERZE. FHI.BRTEHEMOWRAEMERZ
oh B RA BT R B SOT R EAR1E .

5.2 KU I R /N F 2 B

By T HOH — MBSV 4 A S R 3R, o Bt 5, — B ST T 304l U 45 48 b i Bl ot
ENMEMTEZEMXRARABTRETS., B, RAMFEFESHERBERARN
HT.

TR TR, M AH R 2480454 , W) B — 20 ¥ SE 776 L T AE OB
HABETERANRFAER G, A 5.1 (a) B4R AT LB R ME 5. 1) B

ng]v
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— R BT E A 5. 1M — R . X, X BT R R —
F A% FF 3 X 7 (column major order) M4 X, A 5. 2() i — M BT HER £
FF (row major order) B7EfE F R, K 5. 2(b)FFR. ZEY B BASIC.PL/1,COBOL,
PASCALHM CETH,ANREUNTFRN EFHNFMHEM, i FORTRAN &5+, A
MEUTIF R EFHTFHESEW.

LOC(4$)=LOC(ate) an LOC(AM=LOC(aga) an
aip _ ag)
> A LA
Am-1,0 ap n-1
< <
LOC(4{")=LOC(ap) ap) LOC(4{")=LOC(a10) ai
ail an
L.—A{” L AW
Am-1,1 [
J
3 ) 1 W
LOC(AP)=LOC(a0.n1) Aot LOC(442))=LOC(a-1.0) 1,0
a1 8m-1,1
FAN LA®
Am-1, n-1 Apy-t, n-1
/
AP = (AP, AP, AD,) AD= (AP, AP, AL )
Xﬁ-l) = (“Ojo Qljs s 8Bm-1,; ) Af” = (“ilh Qigy "y Bi,m—-1 )
(a) (b)

E52 —“#HBRANTEHE#ETR
() FIFERER; b)) UFTFERIERF

B, X FHE, —BERETENERNEENKE,FTNESTEFH=E. RZ,
REAH-HTHREAREBHANBEATRNFELE. THMNAUTFNEFOTHES
¥ R 1T LR .

BEENEWAES LA MEET N _SBH ARE—TE o, WM ETH

TR#E
LOC(i,) =L0OC(0,0) + (b, Xi+ ;)L (5-1)

HH,LOCG, )R a; BFEHEAIE;LOC0,0) & an WFEMNE, B 454 A WEKF

BB, HL R S 2k B A
L OBRG-DES BB, AR ARANRETEEES BN EAR,
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LOC(_}‘.l qj'z ? Bt $j.. ) =LOC(0 !0 : Bated 90) + (bz Koo X b,, Xj1 +b3 Koo Xb" ><j2
e ol T I of 9 ) 2
n—1 n
= LOC(0,0,+,0) + (D)j: [] & +i.)L

i=1 k=il

CIE )
LOC(j1 s jzs***sjn) = LOC(0,0,%,0) + D j; (5-2)
i=1

HH ec,=L.cimy=b:¥ei» 1<isn,

RG-2DFR n EHANRBEY. EHEH . BATKNEHEULBRRETHRHO&HE
RE,—HRETHANEENKE, . RREFH. BT HES N TEFMEAEK R
& FFUEBRBAFE—TEONEEES. RIOIFEAEX—FRNEESE W IEILE
R,

T T B B R A R R IS
[ =——=== AW FFHERR ————— '
# include <stdarg. h>  FRHESL U, L va- start,va. arg #l va- end,

/ RTEREKRSHER
# define MAX_ ARRAY_DIM 8 /BB R R K E R 8

typedef struct {

ElenType * base; N B TTEELL, B InitArray 53 AC

int dim; // ﬁgﬁﬁ

int # bounds; A BUAYE R EEdE, B InitArray 43EC

int * constants; /A R AL, B Inithrray 43 ED
}Array;
Y/ HABENBRRRRHSH ————-

Status InitArray(Array &1, int dim, +);

/) B din T B & 466 B A 35 0 40 o 48 B A9 304l R FE5B [E] OK,
Status DestroyArray(Array &A);

/) BB A,
Status Value(Array A, ElenType &e, *+);

J AR HHA, e ATMEER,MER o M TIRE.

J EBETHRAER, N e BENFIEERN A WITRE,HFER 0K,
Status Assign(Array &A, ElenType e, *+);

/AR ERH e ATRER BER 0 T IRE.

/) ETHEAER, N e EBAFHEEMNAMITE, FHEME 0K,
i EABENRE#HR ————-
Status InitArray(Array &A, int dim, +-) {

/) R dim & AR BE A R, U M R R A 4R A, 3FIR [E] OK

if (dim <C 1| dim > MAX. ARRAY. DIM) return ERROR;

A.dim = dim;

A.bounds = (int * )malloc(dim * sizeof(int));

if (1A.bounds) exit(OVERFLOW);

N EEERESE FFA A bounds, R H R HITHK B elentotal

elemtotal = 1;
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va. start(ap, dim); // ap Jgva. list BB, RERERSERFELMNEA
for (i=0; i<tdim; ++ 1) {
A.bounds[i] = va_ arg(ap, int);
if (A.bounds[i]<C0) return UNDERFLOW;
elemtotal * = A. bounds[ i];
}
va. end(ap);
A.base = (ElemType * )malloc(elentotal * Bsizeof(ElemType));
if (! A.base) exit(OVERFLOW);
/ RMUSERB R E L o HFEA A.constants[i-1], i=1,«-,din
"A.constants = (int * )malloc(din * sizeof(int)');
if (1 A.constants)exit(OVERFLOW) ;
A.constants[dim-1]=1; / L=1, 34 B3 LATTE MR/ A B4
for (i=dim-2; i>=0; --1i)
A.constants[ i} = A.bounds[i+ 1] # A.constants[i+1];
return OK;

}

Status DestroyArray(Array &) {
/Bl A, _
if (! A.base) return ERROR;
free(A.base)Q A, base = NULL;
if ! (A.Dbounds) return ERROR;
free(A. bounds) ; A. bounds = NULL;
if ! (A.constants) return ERROR;
free(A‘. constants) ; A. constants = NULL;

return OK;

}

Status Locate(Array A, va. list ap, int &off) {
[ % ap B IE TAME G B, MR Z TR A PAEX ik off
off=0;
for (i=0; i<<A.dim; ++1i) {
ind = va. arg(ap, int); .
if (ind<<0 || ind>=A.bounds[i]) return OVERFLOW;
off += A.constants[i] * ind;
}

return OK;

Status Value(Array A, ElenType &e, -++) {
/AR nHEHE e ATRER HER M TiRE.
J EHTHEAHER W e MENFTEEW AMITEME,IHEH 0K,
va. start(ap, e); . -
if ((result = Locate(A, ap, off))<(=0) return result;
e= % (A.base+ off)
return OK;
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}

Status Assign(Array &A, ElenType e, ) {
A AR R e HTTRER HER A TFHR{E.
/ ETHRAER WK e B‘-’Jﬁﬁt*‘*ﬂfﬁ%&? A MILE B [ OK,
va start(ap, e):
if ((result = Locate(A, ap, off))<=0) return result;
% (A.base + off) = e;

return OK;

5.3 FEFFHEYE K

HERERBEMES TRITERMG PR ORENR, 7EI, RAITROGHER A R
7 B, T 2 0] 775 4 I A T » O T 46 4 R ) 45 b A2 B BB BB 4T

A ITGES MR B R R R AR, ANBFRTES
TR ARAL T 4% Fh R S L P o P B R AR T .

BRI » ZE BB A AT P 2% T — 6 B R 8 0 4 G D 7 66 B o o 4 (AR R £
EHERTLE., AN T HEEMSE, T XL E T EREH. FEESRRE
f 4K < B EAR R 89 78 R4 B — A 2 ] B TE AR A R 2s ]

BEEHRNTRRE T TREERE TS E — SR, MR E NS
HAERE; R HRARBERE. FTEAIITIBEINESREMR.

5.3.1 45FRERE
Hn A PRITHER T R R

a; = aj; ]-ﬁ_‘(_ﬁi.jgn'
MR n BRI _ |
St T3 FRAERE » T AT A K9 45 — X X4 FR 564 B — A A7 65 25 6], MU AT o2 A ST RS 77
&2 n(n+1/2 MW ZE B, RR—BHE, RIOATUTFEIEFFEET =M @HEX
L) FHITT.
BB U— I saln(n+1)/2HER n I FRRERE A BIFFIELH ﬂ'.l sa[k]*ﬂﬁilﬁx
a; Z (A FFFEH —— X B B‘J;@%.

k= i - - (5-3)

J'T_+i-~1 HBi<j
HT{EE%%_‘E—F:&E(IU) ,iﬁjﬁf:& sa ’:P?E@Jﬁﬁj_ﬁaq oEZ!X‘TEfﬁH{] E=0,1,2,+,
D ) SR salk]f B TCAESERE T BRI BE o) o B B saln(n+1)/20%

B Xt FRAE R A B B 4a77 i (LI 5. 3).
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[ an l Qs ] Qa2 , asi I I Qno1 l l Qnyn l

n(n—1) n(nt+1)
2 2

1
B 5.3 WNHRERNESFHE

XMEFEEOTEREUESAFEAEE. FET (DO =ZAESREBERMNL
() ZE/REEN AL FRTHRER c REM » BIER. WK T fI0REBE—R,
REEETFT (DS ATWTZ s, Bi—MEEE 5 c MR,

EREMTP R HANEE S — RS EERN AEN., EXMHESET, AN
ERTHMERAUER AR I P LOERERT. PRTENAZ L AEEENAL
ETFHETFEM AL LW, A BT R T, WA S5 4 fim. XXFERE,
RATHA A B (AT H E, RUAN AR IR B EEFEE — 45 b .

a3t ik

N

r——

50 Qo1
(\ Y G0 My 4z o
\ o ENERN N
T NN \\
N N\
Q o \\ \\fn—-z.n-l

. Gy 1in—2 Gn—1,n
7%
(2) )

B4 MAERE
@—HEE:; W=XHEH

TEFA X BRGNS IR R R, EEF T 5T 8 — 9 B R, AT
BATH L EEFRE—ARED  H RSN EFTE - ERHE PR XR,

R EELFRMATRINEE KBRS —KEE, HEFoBRFTS B4HEE
— M, RNHZABAER . IREENEFFHABELSRERESR. IBET
—FRMNE TSR,

5.3.2 BmEE

HARBEER? AMEESHBYNEL, BERE—-EAMBERR T HROE
&, BREmXn WEBEF B ATERIR, 4 0=—L— HRONEENBERETF.

mXn'
WHEINK 0<0.05 BS R AMBIERE. EEERENMERE, ETHHMRBEREKHE
BERE X, RFIZ T IILME LHEHE.
MBI REH BB E LT
ADT SparseMatrix {

&ﬁﬁg:Dz (aij [1= 1’2""’“1; j= 1’2a"'7n§
a;,; € ElemSet, m F n 43 HIF5 o 5 BF 47 S F 51 40
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¥ #8% & :R= {Row, Col }
Row= {<Tayy,a.5+ > 1<i<n, 1<j<n—-1}
Col = {<31,j '3141,1>| I<i<on-1, 1<j<<n }
EXBRIE:
CreateSMatrix(&M) i

BIES R RIEMHIEE 1.
DestroySMatrix(&M) ;
VG &RG -WBERFMFE.
SR HBWMEERE M,
PrintSMatrix(M) ;
Wb AR R AR M R
WS R W ERE M.
CopySMatrix(M, &T);
VE R - MEBERE MFFE.
BESR . AWMEMEEMEHBR T,
AddSMatrix(M, N, &Q);
Wk A REERE M S N T HMPI BT RS,
BIEER KM AN Q=M+N,
SubtMatrix(M, N, &0);
VI ih A R AE B M 5 N AT SO 5 B0 LA 4
BELR RPHEREME Q=M-NX,
MultSMatrix(¥, N, &Q);
WG FAF - MBUERE M NP BSE T ¥ ITH.
PSR R EMETEB Q=MXN,
TransposeSMatrix(M, &T);

WM &G - BHEENFE.
BAEER . RWHERMHEBRER T,
}ADT SparseMatrix
41116 387 9 4 O 9 R A A AR 7
1 R AR O M, RAE PR B R IR BT, TR, IR T I B TE M2 40,
EUFRMEFEHERRANGEEG,). RZ —P=THG,j a0 B—TE TER
AM—ANERIT, o, B BSE R T R IR B TE M = SO R AT E — T E . B,
FR=THE
(«(1,2,12),(1,3,9),(3,1,—3),(3,6,14),(4,3,24),(5,2,18),(6,1,15),(6,4,
—7))
e, DX—F7 SIEFETENES. S PEFE MBS —FHR. M tR=THE
b 7R ] 7 0 T 5| b G R [ 4 A 77 BT 9

0 0 —3 0 15
paz e 09 e 120 0 0 18 0
00 0 00 0 0

9 0 0 28 0 0
—3 0 0 0 0 14 0

M= T=|0 0 0 0 0 —7

0 0 24 0 0 0

00 00 0 0
018 0 00 0

0 0 14 0 0 0
15 0 0 —7 0 0

0o 0 0 0 0 0

B 5.5 MHEHEMAT
« Q7 »
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1. =T4F%
R LUGF S MR R R =ZTTHR, Dlﬂ“”%ﬁ%iﬁfﬁ[@% MESFET A —R
MBI =ZTHITF R,
A= - BREGEHN=ZNARFREERR —— — -
# define MAXSIZE 12500 A RRIET LA B FCOKE R 12500
typedef struct {
int ie 3s A/ BIEZITTHIT T HRMFT 4R
ElemType e: .
}Triple;
typedef struct { T
Triple data[MAXSIZE+1]; / JEZITL=IC4HF ,data[0]KFF
int mu, nu, tus A OEFERITE I BAET TR

}TSMatrix; )
TE, data B R AE B T 00 S TEALR VAT R N R IRUT HESL 80, A F I R3S R iR
BHEHXHEMEE A TFHITHEEREZE . TEEINSEXMERFHESTH T Wi
BURIPENY 5% sy

BB TR R R AR B R . ST e Xon B M CERFE R T &

— A aXm K. H TG ) =M. ~1<1Q71;1<j.<7na B, B 5.5 MK MH

T HOE . -

B — AW RO R R R R R . BRI @ 16 S TSMatrix B i 45
# AR REEMMT, Ba,0Md « B3 6 B2

M a Fi b Z AR 2E5F 00 BEME . (DB ERENITIERERSR; (OBE=
JCHFRY A HERSR QEHFEZTAZEMRFETLIRAEENEE., T _REF
BB, KRR S IE = &, RN b. data FEY=JCHRED T 8997 (M M5
- REFRKHSIR

i i v i j v

1 2 12 1 3 -3
1 3 9 1 6 15
3 1 —3 2 1 12
3 6 14 2 5 18
4 3 24 3 1 9

5 2 18 3 4 . 24
6 1 15 4 6 -7
6 4 —7 6 3 14

a. data b. data

LA PIAP AL BT 8
(1) = b. data  =STHMIRIFRIKTE a. data FRBMB A =TCHHAITHE. 841G
P BEERE MSIFRETHE. ATRIMBE-SIFIARNEFIR, TENHK=
JCHFE a data NE—ITEENEH—E, BT a data B M WTF R EFRFREANEF
ToH, LR BIAR R b. data BIA BT . HEEERBRME L 5.1 I,
¢« G8 o
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Status TransposeSMatrix(TSMatrix M, TSMatrix &T) { :
/ REAZTCARFMER R BUER M EER T.

T.mu=Mnu; T.nu=Mmu; T.tu=M tu;
if (T.tuw) {
q=1;
for (col=1; col<<=M.nu; ++col)
for (p=1; p<=M.tu; t++p)
if (M.data[p].§ == col) {
T.data[q].i =M.data[p].j: T.data[q].j =M.data[p].i;
T.data[q].e =M.data[pl.e; ++q; }
}

return OK;
} // TransposeSMatrix

% 5.1

SIS EB A TAERTE p Al col MW TR b 58 B AY , 0 0% A9 1) 2 2 0
K OCnu + tw) @, BNFI M (1931 8 B AR TE 9 A SO TR BUR IE L o TR AT 030, — AR A6 B 1
BN

for (col=1; col<=nu; ++ col)

for (row=1; row<z=mu; ++ row)
Tlecol][row]=M[row][col];

HefAEZRERN OlmuXnuw), HIETITTANE tu F muX nu FEEZA,H 5.1 A6 [E]
HAEH A O(muXnd®) T (Fil0, BIXFE 100X500 MR FH tu=10 000 MEZFT), BR
TE TR ERNRRAERE T, BELEE 5. 1 {UETF tuKmuXnu Eﬁ‘lﬁ‘?ﬁi‘.,

(2) $%/8 a. data PETRHAMWFHTHE, FHHBEN=TABA b PR MMM
B, MREHEREEEMPE—F (B T HE—17)MWE—-1IEZITLE b. data FEH
BIOLE IR ALERT a. data R E =TCAMKKIES: Bod, A E K E b. data P LA E
b, TR S0 6 R WAL B SR M 98 — 1 IR R ITTR A B, i TR 8 4
— BB SE—AJEFICTE b. data PR A B E

M, T E MR num # cpot BN MR, num{col [ RARMEHE M 55 col | IEZF T
(980, cpotLcol 14 7R M 5 col RIS — AN EBITLE b data B MAI R, BAK

cpot[1] = 1;

(5-4)
cpot[col] = cpot[col — 1] + num[col — 1] 2 < col<<a.nu

a0, % & 5.5 BEME M,num F cpot B{EINFE 5.1 i,
£5.1 EEMBEE cpot A

col 1 2 3 4 5 6 - 7

num[ col] 2 2 2 1 0 1 0

cpot[col] 1 3 5 7 8 8 9

@ FEM,BE M nufl M, tu 5B no f wu, LTRE.
.« 99 o
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XMERETERAREEZR , R EMAERE 5.2 FiR.

Status FastTransposeSMatrix(TSMatrix M, TSMatrix &T)

/ RAZTHIRFREERR  RBHER M W BEER T,
T.mu=M.nu; T.nu=M.mu; T.tu=M.tu;
if (T.tw {

for (col =1; col<C=M.nu; ++col) num[col]=0;

for (t=1; t<=M.tu; ++t) ++num[M.datalt].5]; / RMFE—RNSETTIH
cpot[1]=1;
A R col P —ANERTHE b.data FPFE
for (col=2; col<=M.nu; ++col) cpot[col]=cpot[col—-1]+ num col—-17;
for (p=1; p<=M.tu; ++p) {
col =M.data[p]. j; q = cpot[col];
T.data[q].i =M.data[p].j; T.data[q].j =M.data[p]. i;
T.data[q].e =M.data[p].e; ++cpot[col];
}// for
}/ it
" return OK;

} // FastTransposeSMatrix
BZ%E 5.2

EMEENEH—MEEZATHAEN RO, NEHE EE, B E 4 35
B BB TF , FE IR B B K nu 1 tu, BT S KE A EZ&ER Onutt), EMBERT
ABC tu A muX nu SR GAT, H AR 2B R O(muX nu), 12 S8 B 0 A (0] 52 20 B
R,

ERAMFRXBERFONTIHRE ERSER  FETERPRTFERFEE.H
WEFHFRATRELENEREE ., AT, EEHFEERE—FHEST, UEM L
FFHRHEFTE |

2. B BEE I E

ATEFHEIEREE—THERT, WENEE - THE N EETE=TEE
FHME. AR, TR YRR B AN PARN, BRI RN BB R
cpot EEAERBBERLNFHEENT . MR HTHEEER"NETARNTEREE
MR 2, HARBRIT .

typedef struct {

Triple data[MAXSIZE+1]; / ERT=ZCHE

int rpos[MAXRC + 1]; /) BETE—-1TEFTHNEE

int mu, nu, tu; JOEREMTER AR TAR
JRLSMatrix;

ETETEHMAHEEFARNO T, A 55 HXMRR TR

O REHHE crot WEBRBMUI—T TURS— I REZHE.
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ANEFEHERNEHEEBRRFEFTREN . HER
Q=MXN
K, MEm Xn, EENRm, Xn, . ¥m=m BH: .
for (i=1; i<=ml; ++1i)
for (j=1; j<<=n2; ++3) {
o[i][3]=0;
for (k=1; k<=nl; ++k) Q[i][3] += M[i][k] * N[kI[il;
}
Rﬁﬁiﬂﬂﬁfﬂﬁ%‘éﬁ% OGmy Xny Xny) .
UMAMNERBHRESFA=TAREFHEHNN  RAEERALRREE, BEM
N 430H

0 2
3 0 0 5
1 0
M=1]0 —1 0 0 N = (5-5)
—2 4
2 0 0 O
0 0
M Q=MXN %}
0 6]
Q=|[—-1 0
0 4
B8 =7t4 M. data.N. data F1 Q. data 53514 :
i j e i ] e i j e
1 1 1 2 2 1 2 6
1 4 5 2 1 1 2 1 —1
2 2 —1 3 1 -2 3 2 4
3 1 2 3 2
M. data N. data Q. data
MmN M N KB QW7
1) RFEEQF TR
o 1<i<m
D=2 ? 1<i<m

ELBEEP R MG NG DHERBIR  HREH#HT-RKEEEE LKL,
XMER—MERNTE, KEFEAZ. B, ENWREESRTESHN, N AaEXFHE
HOARAE , B ATIE B, Fok Q BME, R 7E M. data Fl N. data s 3 BI4H R (9% X T (B M.
data F#Y j {1 N. data FH i EHSHE X TR AT,

Bl4n, M. data[ 1R RHIEREIT(1,1,3) REF N. data[1]RAHEHEIT(1,2,2) 4
;7 M. data[ 2] RARBMEMEIT (1,4, ) MATEM N PEMTEAETE, B R N. data F &
HiN4WLE, HEATR, N THBIEZHRR, REXW M. data[1. . M. tu] PR ENTT
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EG MG E) A<i<m, , 1<<k<Nny ), P N. data PETEHBM A ITTE (ks js N(kyj))
A<b<<my, I<G<n )M, HHFEFE N. data P IFREE N PEL THHREES
. ERMPEENTEEHEENITFE RPN rpos FRIMBBTEXRFELE. flwm, R
(5-5)PRY4ERE N B rpos {HINFE 5.2 iR,

#£52 EBENMBrposfh

row ) 1 1 2 3 4

rpos[ row] 1 2 3 5

3B, HTF rposLrow #8 R EH N K5 row THHE — N IEFILLE N. data P HF 5, W
rpos[row+1]—1 EREHE N W row THPBRE—PIEFTLE N.data FHF S . K
E—fTPHE—13ERICHE N. data PRHMNEBRRE N.tu T,

(2) MAEEHERNEFBRER ST MPENTE M. data[p](p=1,2,--, M.
tu) R B N PFRAWE &K M4 M. data[p]. j=N. data[q]. i K N. data[q], R M.
data[p]. v #1 N. data[q]. v SRR, MM G-6) B, fREE QP BN TENERN
FitH, XA M. data[ pl. vXN. datalq]. v RE QL[ ]HF 8 —84r. RETFHME,
R BN TCERR—RITHNER, RWENT, AR AMRAE M, RIBHN TR KRR
EmMBELHRZTHHERE.

3) BT MBERMEROERARN—-EERAEE. RZ BFEXG-OTENFEME
MG Y XN, DARF, L RME QLIIGIRWRIF. RERAEE QFHITRES
HERT, RAERBHENMEARBEBH. BT QPXRNFTSHM hTRMNITS —
BLX MABTRHFIRUM WTFREFER, HILAT X Q #HT BT M, kB Rtk
MEPEZERQB—T), REHEHFHE Q data P %,

B PR B AE A R (Q=MX N L B Al KB R I T -

oMMt _

if QRIEFEE { / BARR

for (arow=1; arow<(=M.mu; ++ arow) / AEMEE—IT
ctemp[ ]=0; / RMBEE '
HH 0 5 arow fT BRI FA ctemp[ ]

¥ ctemp[ ] HIEBTHEMBFEE Q. data;
}// for arow

Y/ if
BESIREREBRENEGR.

Status MultSMatrix(RLSMatrix M, RLSMatrix N, RLSMatrix &Q) {

HREHETRBQ=MXN,RRATEBHEERRT.
if (M.nu != N.mu) return ERROR;
Q.mu = M. mu; Q.nu=N.nu;v Q.tu=0; / omhik
if (MtusN.tul= 0 { /ORFEBER
for (arow=1; arow<{=M.mu; ++ arow) { /AL MM E—1T
ctemp[ ]=0; / SEfTETEAMBES
». 102 -
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0. rpos[arow] =Q.tu+1;
if(arow<<M.mu)tp =M. rpos[arow+ 1];
else{tp=M.tu+1;}
for (p=M.rposfarow]; p<<tp; ++p){ / 4T HE—TEZFTT
brow = M. data[p]. §; /B R JTHE N PEITE
if (brow << N.mu) t=N.rpos[brow+1];
else {t=N.tu+1;}
for (g=N.rpos[brow]; g<<t; ++q) {

ccol = N. data[q]. j; / TIRITLEE QRIS
ctemp[ccol] += M.data[p].e * N.data[q].e;
}// forq

Y/ K18 Q% crow( =arow)fTHIIERTT
for (ccol =1; ccol<=Q.nu; ++ccol) VO EGBEEZETIEZT
if (ctemp[ecol]) {
if (++Q.tu > MAXSIZE) return ERROR;
0.datal Q. tu] = (arow, ccol, ctemp[ccol]);
Y/ i
}// for arow
Y/ if
return OK;
}// MultSMatrix

g% 5.3

A ERBERRBEEREENTER: BMEE ctemp WIBRAMHBERE R
O(M. muXN. nu),3R Q WP B AEF A BT (B E Z% B R O (M. tu X N. tu/N. mu) , #FTE
FEAEAE A BT A B 22 BE 2 O(M. mu X N. nu) , B i, S A9 B A 22 B2 O(M. muXN. nu
+M. tuXN. tu/N. mu) ,

EMEmTn SIRHRIERE N En 172 FIMRHBEERE, N M PIEFTHANE
M. tu=8y XmXn, N FIEFTHEH N. tu=0dy XnXp,thHEfﬁ;‘%‘ 5.3 /9B 8] & 2% BE B
B OmXpX (1+ndudn)) Y 8,<<0. 05 Fl 6x<<0. 05 Bz n<<1 000 B, 5. 3 AT [E &
EERHEYET OmXp) , BR, XBE—MHYBEMNER.

WARBFERMEE T RBFERE QAFRMEEE, M U - EHHAFRR Q MHEHN
BB ERET.

3. TFEER

LAE R SR T T BN AL B AR 7R A AR L B KA, B LR W AR B 45 ok
RAZTTHANRMER. Bl ZEEBERE BMBEREA E"HFEN, B FEZTTHE
ASMER K SFIE A, data FIUEBA B N X XFRBHERE, RAEXFHSEH
FARZTHWEERENEY., '

EHET, BMEFTATA—IE S MBS R TR, HP i M e X 3 MNMEARIFRR
ZREFTHENT SIMEFTHE, mA R right AUEER —TFTFT—1EZFT, M\
T8 down A ER—F P TF—1EFT. A—FTHIEFTED right BEER —I
SR, F—INEFTILES down HERB—TAEHR, BN EETHEREENTH
EZFPH—TERNABEMNMNERTHN TSR BN EERR T - ESR,
MR X PR RS M O + F 8 3R, AT RIS 2 B FF M AT SE R A L 18 6F M B B R A0 Sk 15 &
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M—4EREFRZ . B, (5-5) HHERE MM T+FHENE 5.6 Fimn,

M. chead .
I | [ a ] |
M. rhead
1 [1]1]s 1{4]5
I ATA
] 2| 2|1
AlA
— [3]1]2
Al A

B 5.6 MHEMEMMTFHE
RUYSARMAEEN T FERES;TEY TFHERNEE.

/=== BOEENTFEREMER ——
typedef struct OLNode {
int i, 3; Y ZIERTHIT I TR
ElemType e;

struct OLNode * right, *down;  // BAFRICHEEITRMF) K I0JF 2k 1
}OLNode; = OLink;

typedef struct {

OLink * rhead, * chead; /) AT HFEFE LS B R hk H CreateSMatrix 43} BL.
int  mu, nu, tu; /) R TR TR SRR T
}CrossList;

Status CreateSMatrix_ OL (CrossList &M) {

/ RIERMBEE Y, RATFEREHEET.

if (M) free(M);

scanf(&m, &n, &t);  / WA MMITHR FIBEMIERTTIH

Mmu:=m; Mnu:=n; Mtu:=t;

if (1(M.rhead = (OLink * )malloc((m+ 1) * sizeof (OLink))))exit (OVERFLOW);

if (! (M.chead = (OLink x )malloc((n+ 1) % sizeof(OLink)))) exit(OVERFLOW) ;

M.rhead [ ] =M.chead [ ] = NULL ; A RGBT IREITER

for (scanf(&i, &j, &e); il=0; scanf(&i, &7, &e)) {/ BREBRFHAEET
if (!kp = (OLNode * )malloc(sizeof(OLNode)))) exit(OVERFLOW); '
p—>i=i; p->j=j; p—>e=e; /N ERER
if (M.rhead[i] == NULL || M.rhead [i] —>3>3) {p—>right=M. rhead [i];M. rhead [i]=p;}
else { / FEETEPHBEACE

for ( g=M.rhead [i]; (q—>right) && q->right—>j < §; q=q->>right);

p->right =q—>right; g —>right=p; Y}/ ERATHEA
if (M.chead [j] == NULL || M.chead[§]—>i>1i) {p->>down=M.chead [§]; M.chead [i]=p;}
else { / IEEFFPHBALE

for ( g=M.chead[j]; (g->>down) & & g—>down—>1i < i; q=g->down );

p —>down = g —>>down;.. g—>>down = p; Y/ mEFIEA
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return OK;
}// CreateSMatrix_ OL

Hf«k_ 5.4

MFmiTndlHA:t MERTHMBAERE, B 5. 4 AT EIH OGXs),s=
max {m,n }, XRENEEIL T EFTHNERANBEIECETRMNIIRFTOHAAL
BoONBEENEZTHANERRFEEMER., RZ,EHUTHFRERFHRFKKE
AZJCHE, W +FHRHBEEUET R OOFREHN ¢ HIEFTHINE.

THERIMTEE T FERRABAEREN, MAZRBEEBMBEEFEA E"H
EH,

P ERER IS 2 EP IR — T 2T M A AL, R AR AR —T 2
KPP RE-NET(RIEET , MEFEFENMEFTERNETETEMIE , B SE
FEITRPILEY RS, BUEHARB RSB I E 2, BT EZ B .

BRFEEERMEHERN A MFERE A FHIERTe,  RATRER 3 FENR.
Eﬁ%%auﬁ‘bﬁ ;EE%E al}‘(bij =0 H’fhﬁ%:% b&(al',i:O H‘j')a EHJH:,”:’PI%BHI]@JA J:":VE
B3 A SR+ FREROR UL, BUE BMARS A H) val B{H (a; +b,; 70) , REARZE(b; =
0, BEBA—NTFE R (a;=0), BHE—FAIBBAFILE: MAEEFHENETITH
Xt L, MAERE AR RZIT, B A MBRERMB— N4 (e +6,=0). HIt, BN EE
SRANEENRE—TEZTHT. ME—-THMNITRLE RS KD A B EZT
FRE— N ETTESEFHEE REHR LR 4 FHARHER L HLHEZ

B pa M pb S HIIEEEME A f1 B PITEME R A4 A, pa==NULL
RUHERE A EZITPRAEZTT, W LR 4 FE RN .

(1) # pa==NULL 5, pa—>j>pb—>j, M| HFELE A FEEHNERFH/BA—TEN b
g5, AT, B A R —47 SR AT —2%5 A9 right 48, DA B R — 5 s BT —45 &S 89 down BR{E .

(2) & pa—=j<<pb—>j, M| RE W pa feEr L —.

(3) # pa—=>j==pb—>j H pa—=>e+pb—>e | =0, REH a; +b; F{E % F pa ff
845 AR e SR AT, Hoqt B A A EL AR R 22 .

(4) % pa—>j==pb—>j H pa—>e+pb—>e==0,MFTFELE A JE M1 & M B
pa FTH8 M4 . BGRY , B BB Rl — A7 TP AT — 45 AL 9 right 380 {E , A B Al — 31 s AT — 45 S 0
down B{{H .

ATETHEAMMBRE R, EWER L —LHEBES. H—B. EANTEE LR
pre 8, 1878 pa TGS WML A H-BR.EANE—FINER L&— 1B
hi[i1, B RPIE 5] 6 & 8 L 154t H R, BY h1[j]=chead[j].

THEAKEERE BMBIEREA EHBRESBE-—ITBER#IR.

(1) #14,% pa # pb 43 5HEM AT B ME—FTHE—-TEBTENGE S B

pa=A. rhead[1]; pb=B.rhead[1]; pre=NULL;
H4 hl #taik .
for (j=1; j<=A.nu; ++j) hI[j]=A. chead[j];
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2 BEREASRKKABEAITES EE BHATHEERLTRNE S, pb=—
NULL 3 ik - -

@ # pa==NULL &, pa—>i>pb—>j(ll A X —fTHIEFE RO LHT), WF
#ABRFBEA— pb I AMERLGE R, BEHE AW p, W A KWITRPHIE
eI T ARk

if b(pre == NULL) A.rhead[p—>i]=p;
else {pre—>right=p; }
p—>right=pa;  pre=p; . . .
ARFIERPES D EEANORE. BEFMN N p—= 1 BRI SER—5)
FEBTIRG A, FFik bl p—=>i 1 R E . REEFERFHAFE L -
if (1 A.chead[p—>>7j]||A. chead[p—>>§]—=>1i>p—>1)
{p—>down=A, chead[p—>7]; A. chead[p—>j]=p;} :
else {p—=>down=hl[p—>j]—>down; hl[p=>>]]—>>down=p; }
h[p—=>j]=p; ‘ ’

@ # pa!=NULL H pa—>j<pb—>j, M4 pa #§ MAFT T —MEFITLE &, B
pre—pa; pa=pa—>right; . _

® & pa—>j = pb—>j,ﬂ'15{% B R METL S MEMD A MRS A L H
pa—>>e-+ =pb—>e;

B BSE pa—>e! =0, MIEE AR, FNME A FEKE R AT RPIEHER

if (pre == NULL) A. rhead[pa—>i]=pa—>right; ‘

- else {pre—>right=pa—>right; }

p=pa; pa=pa—>right;
RIAS, 0 T A SR fy38 4, B E LRI — 5 P MATIRE &, Aik hllpa—>jl3# X
&5 B T B BOHE RE 3R £ -

if (A chead[p—>3] = p) A chead[p—>j]=h1[p—>3]=p—>>doun;

else {hl[p—>j]—>down=p—>down; }

free (p); )

(3 BEAFRRBIE 1T W4 pa 7l pb M T —17 0B —MERTL LB Q) B
R,

SRR BN 4007 LA TR A — 8 R 1T B A U T
EHRERE-NESCENEESBETY A M B W+FHERBTEMS, HEFREE
ERRTFAMBEEFPEZTEN N e f1 tb; HEAEMEEZRE N O(tattb),

5.4 JTIFRHEN
B4 BT U RRBRIE RN . GE AT TIE lists, BEFBRUR S K

IR ist WEFD ., EBATALERSFOARMRLEET LISPIET LT LERME
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HER QPRGN R ERF BRI —RIINLE.
WMRBERB) LROELWNT -

ADT GList {
HWiEXNH :D={e |i= 1.2,-_--.m n=0; e, €AtomSet &Y e, € GList,
AtomSet RN R}
WX R Ri={<e,_,, e.>|e.,;,e. €D, 2<i<n}
HABPE:
InitGList(&L); :
BELR QRBEHNERL,
CreateGList(&L, 8); .
MREMEF SR UENAEEREAR.
PR B SBIEHT XKL,
DestroyGList(&L);
MR T LRLEFE.
BAESR BT YR,
CopyGList(&T, L);
Wik XE L.
PSR B URLAHBRE LET.
GListLength(L) ;
M RM T NRLEFE,
BAEGR RTXRLOKE TR
GListDepth(L) ;
WS XRLFE,
BEER R UERLHWKEE.
GListEmpty(L) ;
M EME T NRLEFE.
BEER HAE XRLETHS.
GetHead(L) ;
M &M T LR LFE.
BESER B LE Lk,
GetTail(L);
MG &M R LEFE.
BRESR B LERLWE,
InsertFirst_GL(&L, e);
M FEME S KB LFE.
BESER BATK BN NELHE—TER.
DeleteFirst_GL(&L, &e);
MG HFM] XF LFE,
REEGR MBS XRLWNE—TR FHH e BEHM.
Traverse. GL(L, Visit());
MG FAMET NE LFE,
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BELZRBHXEL AR visit BB TE.
}ADT GList

I X ER—RigE
LS = (a;,a;,*a,)
HA, LS X FE(a,a, a0 ) HNEHK . n BEENKE. E%E%Bﬁ%x*,a(1<z<n)
HBRTREATE. MESXENEX P o TURBENTE, WA AR LR, 2R
HINFELSHEFHNFR, IBVE. AREFEFRBRR LAENEHR, ANEFFRRE
Fo Y UELSESR,FRE—DTLE oo A LS IR K (Head) , FHKTRARKE
(az,a3 5 ye,) 72 LS WFER (TaiD),

BR,TUENEXR-THREANEN BAEHR T“)L%BTRFHQJTFX%E‘J’E
. FHEFIE & XENHTF.

(D A=(O—AR—-ITER.EHNEEAZ.

(2) B=(&) ¥#EBRE—-"EFe, BHKERIL,

(3) C=(a,(b,c,d) MRS RBEF a MITFERGD, ¢y
d),

(4) D=(A,B,O)—3EDHKEN 33N TLEHALEFIE. BR B FRVENR
AJE WA D=((),(e),(a\(b,c,d)).

(5) E=(a, E)—XE— 1T HRANK,. EHKEN 2. EHSYT-1TERHBFX
E=(a,(a,(a,*))). :

M ERE X ABIFrIEHFIRN SPMEELR:

D FRPTEAURFR, M FRNTRERETTURTFE HHE,FER-INER
W, L REE R RN . BIINES. 7 FRHESIE D. B BB ERIE, U
FHRERET.

(2) IR A E MR EE, H0ELRGFH,
¥l®ABFC D WFHR,ME D FAILUANBHIHFE
ME,.MEEL FRIOZMRESIA.

B FIRAUR—NHEEANER NFIRBATLLRRE
BH—NFE. iR ERR—TEHENE.

BERRXT E L REKE XA AT —EEF]
FHFLVREEE T WATRBEIE, MERENHE T B 5.7 FIRMELRR
. fln.

GetHead(B) =e, GetTall(B)=(),

GetHead(D)=A,  GetTail(D)=(B,C),

BT B,ONIEEFIE, N AT 452 EE 3.

GetHead((B,C)) =B, GetTail((B,C))=(C),
HEERENEFNEZOMO)DIAR. AIEIER.KE=0EHKE n=1,74E%32
HEL EZRBHATEO,
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5.5 JTXRHFMEH

BT XE( a5 0,) PRRTETE AT UEA ARG (ERERF, HES
=), F I XE LA FIUT FFpE S5 R0R B R RS0, B BB TR TR MR

N

MPTRES RS T B TR R TTE T
BEAN R T2 2R, R E R MEW AL R —Fh &
GROAURAINR —FMEREFER AURSET.
M EFTRA EFIRAZ, WA 5 R R KRR K

Z,—MHERRLMRBAME—FHEIIER. Bk, —

ARG RT3 MR R A I 4 R 2R Sk B 98 6 I
TR RBHIEE B MR FE R AT A5 &
FESR (N 5. 8 frR) . HIB € LU T .

Hrmmemm IFXRELBERTFHER ——-—

tag=1 hp

tp

RER

tag=0 atom

B 5.8

BF&R

typedef enum {ATOM, LIST }ElemTag; // ATOM==0.JRF,LIST==1,F3F&

typedef struct GLNode {

ElemTag tag; N AR, AFEARTFESHMESE S
union { N BT SRS SNEAHS
AtomType atom; // atom £ R F 45 S A, AtonType AP E X

struct {struct GLNode * hp, * tp;}ptr;

/] ptr BRE [ M6, ptr.bp Ml ptr. tp B MR L FRE

}i '
} * GList; VERD'E T3

A=NIL
B—{71] 1l 1 1a

. ooEANEENNE ND
b L0 B G GE
AN R D

on

B 5.9 J"XENFHEHRLRH

FIRMERS Q%W

LR REINBET T SCROGIT ENRFHEENME 5. 9 Fra. 73K F 74 &

BILFRBL : (DBRZE RO R KA RHZH HEMIER IR, KR LB IR A -1 RS
R BZG R hp BRI RF L (BARTEHERL IR, o BRI RERR
(BRAERB I Z MEH I Z , BMBHRE R (DB A EIRPRFNTFRITER
W. MESNRDF,J8Fafe ER—BRLE,M b.c Md ER—FEKREKa Me K—
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B,BMICER—EBHTEQBREBERHERLEEA T EAFIERMEKE. ULE3IMEFAE
FRHBELAFIERMBERRSFE. OTRAS MG SAEMNERERTIE, A 5.
10 f1 5. 11 frn ., HIEE BT .

f === "YENT RAEEREMER ————-

typedef enum {ATOM, LIST }ElemTag; // ATOM==0.J8F,LIST==1,FF
typedef struct GLNode {

ElemTag tag; N AERES, BFRARFEAMELER
union { N BFERNELERHEERD
AtomType atom; / BFESHNMESR
struct GLNode *hp; / RESHELIEH
)
struct GLNode *tp; ) MM TRMEBEERM next, R TN TESEH
} *GList; /T XEER GList R—FT BROKHER

XTI REXPMIFEER, 1 EE RERBEICHIRERBE T —MEWEH.

‘ tag=1 l hp | tp l ‘ tag==0 l atom | tp |
RER RFER
B 5.10 FIRKA MG REH

A

pnn DRSO

>~ 18] DDESDBERDDN
DRI ME ST

E—{1]¢]A]

DOESNAN

B 511 FIRMH—FHERER

5.6 m ILZIMAHFER

E-BELTERN ARSERERE PR, WA R HMRHAILE. T LEA
DAXPERIRME, T XEFH— M RBLETURI AT XK, — P m TEHRWESR
BB T R A0 X Fh N F B S B S

EE 2B RITEENREROMALANET —TEHAX, - —T B LU
A—AKER m BEMEETRE WA BRI R YT E BID MR HERRETR .
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KB R RR m TEWMA . — T m LEMANEGE I, BL2A n &I,
MEAREERER MNENBETERE m+1 MBI, UFHE — TR BEFM m MR
Bl IHEEFRNNE: - REREFTARNTEANETHRERLD EHE n M ET
A EEES L W ERBE S R, RS MEFRHE TR EFEESE, RESERE A
BRNAE, BRETFRAE. —EN nHEARMNSHR, AEXRPHELRNEARF,
XFEAKLIEEHEHENAE. B, BT n xZ20X P8 —THELEE RS
MELTERNEZESR . HAETHAHKERERR. flN=TLHX

Plz,y,2) = 2322 —|-2:::5y.32'2 + 325y 2t 2ty e+ 62y e+ 2y2 + 15
HP&m TR EARMER,M Y 2 FRFXEREA. MERE R

P(z,y,2) = ((2'° +22°)y* +32°y*)2* + ((z* +62°)y* +2y)2+ 15
BRRART . BE RINBEREXNZHX P, ERETT : WETR, B Az*+Bz+
152° , AREP AMB AHNRE—NM (2, W - LEHK,15 B z: WERTAWRHE. #
—HEE A(z,y) , XAREERE y WEZTR . Cy'+Dy*,EF CHD KX H¥)—T
ZWMA,. EHUE, BB ATEERE—DERM EE T REHEHEN HR.

AT —A m TCETAER AT a0t e — N ETB T, BEE LML E -1,
L%, A, -1 m W ZTHRNEECRENEETHNEZT, MERBNEE _ETH
ZHA, ML XERRRR m TEARX, i ER=TELHAFTARG-DEH X
FBRR T XEROFEEDHETANH.

_ P=2((A,2),(B,1),(15,0)® (5-7)
Hf A=y((C,3),(D,2))

C==z((1,10),(2,6))

D=z((3,5))

B=y((E,4),(F,1))

E=x((1,4),(6,3))

F==z((2,0))
ARUTFT LURAFE _FMEEEWRENTRR m BN AR EHSEH . #ER
45 S5 -

|tag=1| exp | hp ] tp ] |tag=0| exp l coef | tp |
FER BEFER
Hrp exp BIEEOR, coef R AL, hp HRAKRB TR . o mFEA—BHT—4m. HP
HE CHEBHITF - '

typedef struct MPNode {

ElenTag tag; J/ BARTFHAMERER
int exp; /TR
union {

float coef; // ﬁﬁjﬁ

@ RAVET ERBFBIWZR M — 2T, URERHETT.
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struct MPNode x hp;  // R AR LG
}s
struct MPNode xtps // HETAREERY next, FEM T —TLEER
} * MPList; A nEEWMAT L RER
RG-DHT XENEHEHRME S 12 iR, AZAE—BEHEE-IMRLESFAA
exp EREENZIT, - EHEFEESI AP HFERIT, W exp BEBHRZEILE
—HPAFHTAR. kEH p THEERF exp WE I HEZTAF BT . TR
X o F7 i G5 W T TR AR u R ST

[
B DI e I FIE e REIC

JENZE g NENE L NENE NP NZE L HDNE o NN
E—

llllLI'/A =101 5[ 3[A] [l 2 3—{o[ of2[]

WOIIOIIIHOIGIZIAI 1 ~Lol¢[1] ~{o[3[¢]A]

EEE

B 5.12 =TT pla,y, ) WIEBENTEER

5.7 JTMRHBIHE L

EHEIEPRRER . BHREEWEN BTFHE, EAZIEAERE, HELERFR
WA TR, EABEIE R ITHRRBME, R ERAS NS KEE . ERFRT
MEBRH . BIFA—REREE, WR-NNEHRFLIBRAHBOBENE, RN
RESEHEHBEHESERMFEL ) =n! HE, MALBEFRRE. K2 E
X ) B BEAT 43 1% SR A 6 2 78 7P 1B B 69 2 A0 JR A B B AR (R B T 51 & (3 Hanoi 3% [
B, A AERBE -1 BHEY  BEHKAARLANEZHEEERFEANBE 42
B.EAWMESTHE. BREERFEEZHFENTTTEUARMGRM A BEHER.
EAT P ROATE2E SRR BEE, REUT SR, e M # A %
77 (Divide and Conquen) #TBIHEHRBRIT M L.

XX AR B PREN BT LAES B MERFNBEEE L., M5B _HFH
2Nk 0L, 338 U RE S el A U U 49 00 S o 4 AR

BHEXMERTHRT —MHILNMBEIBHLERS. BRI BERYEHE
(AL B RO UM R — DR R E SR, B EERR AR AR, RE RS
Lok, BERESAMBRMWBHMEL. FEAERESEVREAFTERSZBE AW E

+ 112 -

www.TopSage.com



ERMERA. B 3-3 49 n B Hanoi 3EH, 76 n=1 B AT DL B 855K 48 o BIK: B 2 )
XEEBHE ZHEELE, —BELT,ERBEASEH 2, WBRAHLERERN n=0 R
n=1%,

BIAE XBARTHR T LN SRR B LG RE L. BT ALK
R M —NE Z i R BT L4 AR T 10 A i b 3 s, R o B o T () LS DR (R) R AR R
F 47 11E TR A, D) T A1) R 0 DR 1] AR ) B A AT AL 3B O s IR 2 33K S F ) AR R T, DR [ A
SR T AR T . 35 R SR U NI R i R X R R (R R F ) (R B R R . A
Hanoi # @R 5, FIEEE n MNEAN X EEBE Z B E L, 7T UBE SRR 34
FRF:(DBEREN L ZEr— 10— 1 EENXEEBE YIEE; QOBHRS I n i
BN XEEBEZEE QKBRS 1 ZEn—1HHEN YIBEERE ZIEE, Hf
(1) F01(3) B9 F I BN R ) B4R AE R A A R RESE (n—1 M ) R[], B3 H T3,

H 3% U9 BB R P A 2 A 90 BB 9 O o, U FE RT3 R R Be , EE R (DB &
R FE RS B AL U, oA R Th RE B O GBI VA A A F 1) , X SR R
B R T 15 % 0 DR ) K3 SRR AR IR 9 T (R, RBE g O — B, B W] AT VR A A 5 () St ek Bk
RS — IR FAEE R R R — R, RESE D B LA B AR ULE B X
RIZhEE, Y] BARS K KIS . IE 40 55 = 02 A 0 3k E B A R B oy U9 0 1B AR 4T IR A
B Bt 45 S BB PR SR T AR BIR B B IE 74

TEITES XEN 3 HifE. BEACHITRN U EHEERRRALHE
F&*.

57.1 RI"URHRE

JCXRMEEE AT XEFFEIROEL R RO —FRE. G, ZxLm
I~ R BEE R 2T AT .

WAET T XFEH

LS = (a; a3 5%+ a,)
Hep o, (i=1,2, ,m)FRHEFH K LS WFFE, MK LS WEER 2R n S FRE, 5
NFREHRR o WHRE & o BEF,MBEXHEERIR, & o B E WM ER—
BEALER, T LS MR ERN K o (i=1,2,, ) MBEE R RAMEM 1. SRMES X3z, HMH
EXFTRMEROFEERN 1,

MR, K XERWERENREAREEERIT LGRS . s RMETF, A RERSB
a(i=1,2,,n)MREE, " LEXNRERELRET. BR, ENHKFREENRKE
Z1,

IR

LS=(a; ya;, 4" ,a,)
R E DEPTH(LS) i 138 X H
AT DEPTH(LS)=1 % LS Kz FEaf
DEPTH(LS)=0 X LS HJRF i
A 4477 . DEPTH(LS)=1+Il\ég{DEPTH(a,.)} n=1

« 113 »

www.TopSage.com



HEXAESEHREEMBIERH. B L2 GList i3 &, W L=NULL &8/
XFEASER,Ltag=0 FHRFEF. RZ, LIBRAERLE S, ZESPH hp HiHmE
S ERLE-NTFROEEPH o BHFTEEBE S PO hp HHERNLHES
MNFER. EE—-BPh o HENFAERSE S PR hp 18R LOTFE, s, RS
XERERBFRHE MBS 5.5 FiR,

int GListDepth(GList L) {
/ RARRERTFHEN. R XELHRE.
if (1L) return 1; /N EREER L
if (L->tag == ATOM) return 0; /) BTHEERO
for (max =0, pp=L; pp; pp = pp —>ptr. tp) {
dep = GListDepth(pp->>ptr.hp); // KL pp—">ptr.hp JpL#EE W FRIRE
if (dep > max) max = dep;
}
return max + 1; N AESENEERSE TENEENR MM 1
} // GListDepth

H* 5.5

FREEHITEBRLR ERAHT XEN IR EBIPEHERBETROEE,
REZABB CROEE., P BES. BRRTRAEXEDHREENLE. BPH
BERBERILBPH; L WBLRE EEASANELKSRICHESERINT

(C ),s(e),(a, (b,t‘,d)))
l - x1=((e), (a(b,c,d)))
——3_ x2=((a, (byc,d)))

—_——

l -  x3=(a, (byc,d))
_“[LL_L?;%_L%_L-LL 2 x5=(b,c,d)
(){ -jl(e xs‘ S~ 3=(c,d)
—_— x7=(d)
e 1o GLE 10 x5 \\\‘~\
{ | | =
BN =1 1 Jﬁi]
0

iy el el

B 5.13 RIWAEDHEENIRE

R, MAENG S FEHBEXFRICHRFRENMRENTRAORE , NBPFT AT X% D=
(A,B,O)=((),(e),(a,(byc, dNDWEERN 3. HHFBIFE X XFED HHE,
WA .
DEPTH(D) = 1--Max {DEPTH(A) ,DEPTH(B) ,DEPTH(C) }

DEPTH(A) = 1;

DEPTH(B) = 1-Max {DEPTH(e)} = 1+0=1;

DEPTH(C) = 1--Max {DEPTH(a) ,DEPTH((b,c,d))} = 2

DEPTH(a) = 0
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DEPTH((b,c,d)) = 1+Max {DEPTH(a) , DEPTH(b) ,DEPTH(c) }
=1+40=1
H 1, ,DEPTH(D)=1+Max {1,1,2 } =3,

572 SHI"YER

FES S HPERE EM— S AR BEBAELNEZR RZ,—HEN
BEMBRTE—FE—AT NFE. Al EH DT NERELSFERHERLMER,
RIESRENT, ik LSRFER, NEWLS BEHIF, W EHBEMNBEEXNT.

H AT : InitGList(NEWLS) (B2 %}, 4 LS I E K.

H447 . COPY (GetHead (LS) —>GetHead(NEWLS)) (& #HlFE k)

COPY(GetTail(LS) =>GetTail(NEWLS)) {H#HEE}
EFREUBS.IMNEREZR VAR RNBREERBIMHMMER, REBILMERTF
MER——NMHER.EURAARRNIER. ARKTEREH XERNBEE
HEINE M, S.6 iR,

Status CopyGList(GList &T, GList L) {
A RBLBRERFHEEH B LR LEFBRT LET.
if (1L) T = NULL; // H#ER
else { :
if (1 (T = (GList)malloc(sizeof(GLNode)))) exit(OVERFLOW); / EFEL &
T->tag = L->tag;
if (L->tag == ATOM) T—>atom = L->>atom; // S il%EF
else {CopyGList(T—>ptr. hp, L—ptr. hp);
A BHlI 3k L—>ptr. hp ;1 —~BlZ& T—>ptr. hp
CopyGList(T—>ptr. tp, L—=>ptr. tp);
[ EHl)” XF L—>>ptr. tp F— Bl E T-—>>ptr. tp
Y/ else

} /else
return OK;

}// CopyGList
HZE 5.6

EE.XEFEATES, FRXMERRKREEAN T AR T Y RBE KRG H S
B, REARLU; R CHPIEFFEELIR, UERAERZM TR,

5.7.3 B NRNFMEH

M ERFR LRBIEFBRFABEEMIHE P T AR XN T LRFTHRIET B
JARE B, A AR TR, —FRIE URMBERLMERRAR LD H—FRES
XBRBBRRETAH n MHIFREBREFRAMEFRONR., EIHEEILT RNFMS
MBS, 3X PIRR 47 7 BRI .

BREXEZNBEERXFTRE—IFHS S, WY SHIESHBMT LRES.
BT AT PAF AR 5. 4 45 o B LRSI R E 3k GetHead MEF %R B GetTail B> ¥ L
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ITYRKERFREEN., ITEHEEMNEHOB AR ERIHEMN, ZETHTRZ.
THEHBE MO TEH#RTITE.

N EFFE SAEEHBERL (D S=() CGFBMMNETASH); (2) S=(a,
@y s,) B o (1=1,2,-, ) B ST H, MM THE—~MEN SHT LERIEER, N
MFE_MBELSH XERPERA 2 M TR BINTROBERKXNAITFE o (G=1,
2yeeom) . BB RIRABIT RS CRMBE, Sttt SEL K LERME o, (i=1,2,,n)
BUMNTFRZEMNER, BRAEESSHIRERAEHMREL XRWEFREH NEH
n NMFRATXRFEnMREERFH. HiG=1,2,n—DARERPHWRERE
BB+ INRER. B N REFAWREEH I NULL B, MR BEFHLERET
RHTE M  MRES[NRLEBH hp BHE o BYHTFRGE=1,2,,n). HI,HS
B MERMFETEARNH (G=1,2,-, D BTROFE, X,o 7T8BEF 3 FHER: (D
WRANEAH; QOQKEN 1 WRAFRFE;QOKESINFERE. BR AIHMELA
BEAMAERS, FRAZRARENEFELFE-MHELNBRAR. At &R
ZEMAFABARBHENART, TS TR CRERTFHEHHERZE L.

HAEM. BTk N S FEBR

BREFHARTR N S HBAFFEHE
VO . (B sub HBiE S FRANEREIMMTE TR 515, s EH 5 G=1,2,
) REEFFR, ME— s BU—-NREAFSH hp BB RE Ad s
BT EOLES . RBERY MRS AN RN N NULL #b, R R A
MRS T T 2 E R NERSA.

B BB sever(str, hstr) BOZIBE N , N FAF S str LSS — 4 "2 BT T R4
hstr, H- str AWM EF & hstr F1° 2 EHRKR B, EHH str PRAFH,, WBRER
) hstr BV IRVERTAY str, T8 AE/S B9 str A5 NULL, R#E LRBIHE XATERE
NGB IT RN 5.7 i . EE sever I 5.8 FiR.

Status CreateGList(GList &L, SString ) {

/ RALBERTFREW. A XENBEEEAS SEBI LKL, L emp="0"
if (StrCompare(S, emp)) L=NULL; /[ Big=F#E
else {

if (1 (L = (GList) malloc (sizeof (GLNode)))) exit (OVERFLOW); // EtFELE K
if (StrLength(8) ==1) {L—->>tag = ATOM; L->>atom = S; } / RIBBETFS XFE

else {
L—>tag = LIST; p = L;
SubString(sub, S, 2, StrLength(S) - 2); [ BSNRES

do{ / BEBEANTHE
sever(sub, hsub); / M sub 4B &KL E hsub
CreateGList(p->>ptr. hp, hsub); q = p;
if (1 StrEmpty(sub)) { / REARZ
if (1(p = (GLNode *) malloc (sizeof(GLNode))))
exit (OVERFLOW);
p—>tag = LIST; q->ptr.tp = p;
Y/ if
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}while (! StrEmpty(sub));
g—>ptr.tp = NULL;
}else

}// else

return 0K;
}// CreateGList

'BiE 5.7

Status sever(SString &str, SString &hstr) {
/IS & str B RFES hsub BB, ZHH TR str HZEHTH
n = Strlength(str); i=0; k=0; / kidMERMMNEESIH
do { N BRENEHE—1TES
++ 14
SubString(ch, str, i, 1);
if (ch == (") ++k;
else if (ch ==")") --k;
}while (i<<n && (ch!l =',' | k! =0));

if (i<<n)
{SubString(hstr, str, 1, i—1); SubString(str, str, i+1, n—1i) }

else {StrCopy(hstr, str); ClearString(str) }
}// sever
HZE 5.8
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Bom WX

WEEHE—REEWIEREREEN. Hoh LR UR B 0%, BB %, W
BUSZRBERELMEREN ., MEWEZEWE RS EEE, MALHSWIRENS
M SHAYPNE T AR KR ER. METEHSR B35 5H, IE HE R
B, THMERRERFNIEEEN. XNESEERET WEEHELAGANEE

HARBRZ—, ABE LTS R SRS FBE, MRS =X
 REBRER,BENBILA AT,

6.1 WHEXMERRE

B (Tree) B n(n=ONERWERE. BEE—BESsWP. (D) FANE -
ERFRAR (Root) W& A5 (2) Y n>1 1Y, -
HAEEERTT I mn>ONERAEENE
ISE% Tl ’Tz 9"y - m ’ﬁ*'ﬁ—/l\%ﬁzkgl
B—H, 3 ARV B F B (SubTree). B @
ﬁH,E 6.1 EP ,»(a) %Rﬁ_’/‘\ﬁzﬁlﬁﬂgw;
REBIEAWH, Eb A RH HA
SRR 3 M AR T4 T = (B, E,
F;KyL}9T2={CyG}’T3={D1H9I)]’M}; (@)
T.T: M T: MEVRAKTFR . BEAFHE
— @B, Blm T, BN B, ARG AR B 6.1 WHRH
W¢E$*ﬁﬁﬂg?%;T11={EyK;L}yT12= (a) R’é"lﬁ%.ﬁ&ﬁw, (b) —ﬂiB‘JW
{F}. TufMl T, #HE B FH. M TuP EERRAKIF{LIEEXNFERILAELH T
B, A XRERE MR SR,

FRW MG E S LA — B AR R T SR IE BB E L.

ADT Tree {

BENKR DD EREHRBFENRETERNES.
BEEXR R D IR, MR AR,
HEDNE—PMHETSE . WRIFTE,FNWR={H ,HENMT _TXEA:
) EDHREER—WHRIBRBIRTE root, BEEXR ETEIEK;
(2) # D- {root}#®, MFFFE D— {root} B— PRI Dy, D+, D (n>0), IHERE 72k
kS EHFDLND =0, BEXMEZFTMN 1Q01<in), E—HFEHKETLTE x, €D,
# <root,x;>CH;
(3) X¥f F D - {root} |4}, H— {<Troot,x, >, -, < root,x, >} FHW—H— R4 &,
Hppoor s o (m>0), JHEE j5#2k(1<3,k<m) A B NH = @, BXEF i(I<i<n), B, &
D FZILRR, (D (B DBR—BA S48 LHH, FR N root T #.
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EARBREP:
InitTree(&T);
BiEER - HESR T,
DestroyTree( &T);
Itk SR T FFTE
PR RIEW T,
CreateTree(&T, definition);
W)t 2 :definition &3 R T BYE X .
RS R 3% definition fiEH T,
ClearTree(&T):
WG A A TIEE,
BEGR R TSR,
TreeEmpty(T) ;
Il A T AR
BIELE B % T 7 . IR [l TRUE, 75 M| FALSE,
TreeDepth(T) :
R A A TAEAE.
PeiEas R R | TRYRE.
Root(T) ;
MR &M W THE. ' B
B R GEE T AR
Value(T, cur e);
B A R TR cur- e B T HREAGAL
eGSR B E cur e fU1H.
Assign(T, cur. e, value);
WIHE A R THEAE cur- e B THPREANEA.
ARG R A A cur- e IR{E N value,
Parent(T, cur. e);
BB TR cur_ e B TR AL
BEER . cur. e £ THIERS AL B EEADGE, B EHHED S,
LeftChild(T, cur. e);
Wh & W THE cur- e B THEMA.
PER. & cur e R THEMFESERENBRERT BUNEEE",
RightSibling(T, cur_e);
ME &M W THEAE cur-e B TPREANL .
BEER . Hor e AERB NEBEEHALS FURKMERS".
InsertChild(&T, &p, i, ¢); -
Mia&E M THE pHEATHEAG R ISP HIBELERANEFLEEWcETR
M3,
BAEGER A CH TH p GRS i RFW.
DeleteChild(&T. &p. i);
W& R THEE . o IR T REANERISISp S RME.
BRELS R B TR p FTELE RS L RTH
TraverseTree(T, Visit());
WIBE St B T AFETE, Visit BTSSR REA N R
PR EERUEN THBE SRR visitO—KEEE—K.
— B visit ()R M. W3R ER M.
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}ADT Tree

WS E LR — B IH B E L BIZER 2 L R BRSO S, Bl T R A
AR, WETAERMIRRER, & 6.2 FTANE 6 LD FHKERHER, Hb
@DEUBREESG(MRE-LESHER N THIEMHE RS, BEAHZ . HE 1
BEF—DREARTH:; (D) BRUTXRNEXARTH . RENH FRHEREARNE
MEFERRNLN; () ARRMARTEEUBHEE). AT EMHERL.ER
BT RS A B AE P R BB PREER. — R 2 SRNALFTE
A ARREHE RS BB RU, & SR — M.

A 22777772

BZZ77773

EfZ7773

KrZ73

LFZ73

Fr22773

CezZz2z27z72)

GEZZ77)

DPZZ7777}

(@ HPZZZ2

M@z2

177772

(A(B(EKK,L),F,C(G),DHM),L,H) ]
b ©)

6.2 WA 3 MERE

THEHFEWER PR —EEARE,

HHERAE - TMHETERETERRETRES X, EAHENTFREBRNE R
B B (Degree), B, EE 6. I(OP, AKNEHRI.CHENI,FHERO, ERH0OMES
FRAMF (Leal) LM R, B 6. 1(HFWE R K.L.F.G.M.I.] MEMMYF. &
AROMERHRINELREREIIER. BREGEEZI. XL S WHAIHTE A,
RWERRNANSESNENRE M. WE 6 L(b)MRKEN 3., &SAKNFRIBHENIX
25 S B F (Child) , MR # . RS RN B F W FE (Parent) . HlI0,7EE 6. 1(b)FFRE
WHh.DAHAKMFR T, WIR.MDE AKET,. M AREDKIE,A—MIGENET
Z B EFRSL % (Sibling), Bl H.IM ] B AP, HXLEXRFE—HHE . ATANDE
MBHEL. EENEERARIIZESFTES T LNFELS S, Bl MKMHEELEHRAD
MH, RZ,UEEEARKFRPHE—FESBHRRIRE ST WBHTFAHRE,
K.L#F,

HEEHBER(LeveD ABABELBR BABL—-E . VOB FAIE_E. EEEAE
BIRNEFRERBEAESE (+1 2. ENEAR-BRNESENBER B, AN, 458
GHEEFHILIJENERLR. HPEENBEXERBEAINNEE (Depth S E. B
6. 1(b) FTR IR B B 4.

MBEEMPEESHNETRERANEZERERFH (AT MK IR IEF
B, EURAITER, EEFRPEENNTFREIOBRBRIE-NEF BEANKRARE
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S

Fk(Fores) B m(m=0)BEXRHZHMHHNES. MHPEBIEATME L TR
SEABEFEAR. 0, BT DA ZRAR AR AR 3% U9 B 8 SRR IR,

B BT S AT — BB B — ZTTH Tree= (root, F) , ¥ :root RPHETE
PRI R EE SF B m (m=0 R FRMK, F=(T\, Ty, T,)) » K To=(r;, F) R
R root 9% i BRFH 4 m70 B EMBRMEFRBRZBFETIIRR:

RF = (< root,r; >|i= 1,2, ym,m > 0}
XAECEA B TRAFARRNS ZXWZ B 5 AREE L.
WA Z, ERRMKGEREPH O EAREEARMER.

6.2 — X #t

TEVHE — MRS 0 77 ik 5 ) B FLAR AR Z A0 . AT 8 S BT 28 — Rk S — XU 0 il R 4R

6.2.1 —YHRHENX

Z X B (Binary Tree) B 5 — MW ULEH, ENFARENEREZEZREARRTH
(=X AR AR AT 2 440 B, XM FRAEEZEZ S HRF R EBER
wifH .

S EIEEE - XA EXINT

ADT BinaryTree {
HEWMHF DD REAFHRAMSEMNBEBETRNES.
HEEER,
# D=. M R= &.Ff BinaryTree 25 — W#;
HD#Q. M R=(H HRWTF XA
(1) £ DPFEEME— MR AMOBETE root  EFEXR H T ERTE;
(2) # D- {root}#®, M #F#E D- {root} = {D,. D}, H D, D, = ®;
(3) %D, #0. M D, PFEME—MITE x ,<root,x, >CH,BFEED LK
XA HCH; & D.7®. U D, PFEHE—MITHE x, <root,x.>EH,
HFF#ED. LHMXR HCH; H= {<root,x >,<root,x,>, H, H}; _
D O HEDR—RFEEE LN W, HAIRNETFR, O (EDE-BHFEEEL
B LR IRA A TR .
HEHEREER:
InitBiTree(&T);
BRELR - HEZ XM T,
DestroyBiTree(&T);
PIOE S U TR,
PSR BB oUW T,

CreateBiTree(&T, definition);
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%4 cdefinition 5 M Z 3R T M E X .

BIELE R definition X W T,
ClearBiTree(&T); .

M &S XK THE.

BEGR B XW THIETH.
BiTreeEmpty(T) ;

MG &S _XH THE.

BEER . E T HE "X, B | TRUE, 7 [ FALSE,
BiTreeDepth(T) ;

WG &M X THE.

BESRGRE THERE.
Root(T);

BIfh R X TR,

BELERGERTHMR.
Value(T, e);

MK AR THEE.cRTHEIF K.

BIELRGEE e W1H.
Assign(T, &e, value);

MBFEG X THFE.e RTHEMR.

BREGR HR e BE R value,
Parent(T, e);

MREE. X THEE . e RTHEIMER.

BEER - F R THERS R MEREHNE . FUEE"S",
LeftChild(T, e);

MBEG . X THEE . e RTHEMA.

BEHGR.BR e WEBET. He ALEET ARES",
RightChild(T, e);

MEERS . X THE . e RTHENMER.

BRIELR B e WEBET. HeXAEF MERS",
LeffSibling(T, e);

M &EGE. _XR THE . cRTHEIF K.

BRELR . BE e MAELS. FeRTHEAETRAELERLS NEES,
RightSibling(T, e);

B EE X THEE e R THENE A,

BESZR.BR eMERLH. EeBRTHLBETREGRE REE",
InsertChild(T, p, LR, c);

MEEE . X TEE P HATHENE A RHOHA LES AW c S TAMXER

FRHA=E.
BELERBRERNORLBACHTH p IHFEANETETH. p IBEERNEAL
BAFRUMER c BEFH.

DeleteChild(T, p. LR);

WM& X W THE. pHEM THENMESIRA OB L,
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BELER BB RAOK 1M T pIFIEE A LA TH.
PreOrderTraverse(T, Visit());

MR W T 7E Visit BTG S RIE I N AT R 8L

AR RFEA T84 E AR Visit — AN —&. —B visitO %MK, W#H

fER M,
InOrderTraverse(T, Visit());

PIke A . B T AFAE Visit R4S SR 1E YR R K.

BAEGR B FEN T84SR B visit —REM—K. —H visit O KM, W#

e 2 T
PostOrderTraverse(T. Visit());

FIhh Stk B T FELE, Visit B4 AUHR 1 A R R AR

BEGR FFER T EN s AR visit — XA —K. —B visitO KK M

YES M,
LevelOrderTraverse(T, Visit());

PIhE Sk — BT FETE  Visit BX 4 SR ERI R AR R B

BAEGR EFEN T 084250 A R Visit — KA —K. —B visitO KM, N

fEX .
}ADT BinaryTree

3R BHE 5 4 38 R RE ORI XU O 2 5 BUR — MR G U B PIRR 2 AU AR R
ETHMATRE EAMZH XRHM. BTFXPRTR R U, I d — XA

ESGENMBATIRZEM. dtt, “XHAT L S FfEARES, A 6.3 Fim.

00 GOOD
(a) (b) (c) (d) (e)

6.3 MWW FMELERES
(a) 25 Z MUHF; (b) {LATAR &Y 2UM) UM ; (o) A Tht 2z i — XUk
(d) 2 4 FRE IS 1 = XUk (e) TR - i

6. 1 A5 ARAE XR AR EREERT ZXH.
6.2.2 —_XHHMER

ZXWEA T EERE.

HR1 EZXWHNE BELEZE 2 'MEEG=D,
FARBNEEG IR IR,

=10, AF—-THRER., BR,27'=2"=1 &BXM.

BEBREMAERN j <</ MBI E BLEEZH 2 'NgA, 4,7

HER] j=i Bt My AL AL .

MR -1 EEESZH 2 'MA. HF-XHPBIMERNEES K 2,
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S i B MBS BN i — 1 R R MRS RN 2 45, 2x2 =2
W2 WEN L HSXRESAH 20— MEE, D),
AR 1 L BRIE O k9 U 8 K

& k
DRI R EMBRERE) = 2 =2 -]

BHR3 WEM— R T, W RERREESBN 0 JER 2 S EECH ne, W
no=n,+1,

Ben AW THENLMGEE. RIS AMESDNTFRET 2,
i LARCES S BB

n=n,+n +mn (6-1)
BEXWMARNSTER. BRTRE S HAEEHE MO X#HEA R B X

SELW n=B+1, HTXESTRHBEN 1R 2MEEHFHNFUNE B=n, +2n.,
TEB
n=mn ~+2n+1 (6-2)
mR G- HG6-2)75
ny = n +1

TEZXHME X WERMSRESH X,

—BEER BRI AEEN U BN, WE 6. 4 TR R - BE
ER4 MR, XM RE 2R LRSS R R RS SE.

AUMB X RAE ST EERS AEREAREEE. HLEMTF . HEEAH.
HEASIHEL-XMMEL. BEN LN H o NS AN X, Y BS a8 — g
AHEEEN PR _XWPHEENLEn MG —— XN FRZAEL X R,
WME 6. AR —BEEN4NTELXH, BR.IMPHAESRE. (D IFFLEER
AREBREANFHE LHI; Q) ME—FS . FHASIXTHFINERERY LW
HEESTTFTHFINIR KBRS L8+, ME6.4 B (OMDRARTES ZXH.

TE_XHHAEREHETHR, TENBTEL W FA B,

R4 BA MG ENEL T XREKEE Mllog n]+1%,

ER: RIRTEE R b, MAREMEST 2 T2 — XRAY & A

2 —l<n<L2"~1 & 22t
TR b—1<log,n<<k,HFK k BEE, L k=llog.n]+1,

MRS WRX—RE 2 N AT T X GLIEE Nllog. nl+ 1) B4 SR 2T
HENE 1 EBELogn]+1 B BEANEZHA) M XHE—45 A i(1<i<<n) ,

(1) R i=1,MEH i EZXRR, TIGE; MR i >1, MHEBGE PARENT () £
gimlisal,

(2) MR 2>, WHE R i BEBEF(ER i AN FHE L BWHEHF LCHILDG)

O EFMEANEREEHE D FTE - XHME XHRHE. 250 -RAE L.
@ HELIRRRKT r MBABE.RZ [RAFNTF » WENMEE,
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B 6.4 $EHEAEMN_XH
(a) =B (b) REZEH (OfMDIETFL-LH

BY A 2,

3) ME 2i+1>n MEH | THET
EMHEZTF RCHILD(D R4 A 2i+1.

AT R ESAEH (2) F(3), EATLAM(2)
MG FH,

MFi=1, AR - XMW EL  EAEE
FRES 2, E2>n, DAFELE S 2, 106
gl i LEETF. G5 WEBETHLREER
GEAR 3 EGE R 3 NTFTE B 3> n, BB 45 41
ERET.

X F i>1 A4 BAAE LI IE . (1R j
A<j<llog:n DEMHE - ERMBREN i
C(HZXWHREXFER 2 A& i=2""), 1
HEBTULANE i+l EHE—-IT4ERA HE
B3R 2=202""=2i,% 2i>n. M EEET;
HEBTFULAE j+1 BHE NS S K
B 2i+1,& 2i+1>n, MEAET: (OR
s O<j<llog:n) B EREANEEM%SH
i(2'<i<2—1), B 2i+1<n, WHEBEFH
2L, BT 2i+1, NHEEH i+1 WERE
HEN i MEANAERPREERLS . EEH
EEF MEHS LR 2i+2=20G+1),FEHR
ABEF MHERES LR 2i4+3=20G+1)+1,

LCHILD (i) LCHILD (i+1)
RCHILD (i) RCHILD (i+1)

B65 TL_AWMPER Mi+1ME,
HEF
(A BHRifmi+lER—EL:
(b R iMi+l FER—EBLE
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IR ARE XN EESRREE FEFERZAMER.
6.2.3 —XHBINTEFHEN

L JBF SN

H=-==-- XM RR - - - - - :

#define MAX_TREE_SIZE 100 A R R RS AR

typedef TElemType SqBiTreelMAX. TREE SIZE]; // 0 '3MICTEREME &

SqBiTree bt;

HRINFEEBEHNESERAE A—Hib i WFERTKKkB LM T . H
EERFHEE-XWENER TR T2 XM LRSS H WSS TEFELEN
FEXH—HFAPRPTRI i—1HFEF. Bl B 6. 6(a) iR NE 6. 4(bFiRER
CXHHIRF AR, TR U EENE A SR XM G R
Xt BB, PR AE— QE SO AR L 2 B P, A 6. 4 (o) BT R OB WU A ik 45 A tn B
6. 6(D B, ElHFLAO”FERAFAELE S AT XMWFFREERIGEATE S

M= 5]
[ fefsfefsfofofolofe]r]

(b)
6.6 —URBIGIFFHESH
(a) EEXH: (D)— X #

7\8{9,]0]11‘12|

SXHR. BN EBRKMERT .~ MREN £ H PARENT
Ak MEANBER OB REEEY 2 M5 i
ROHEEREY 2 —1 —B3A. @

2. EERIERELEHY |

R (6] #0425 5 45 0 T R LR R R o LCHILD RCHILD

(a)

FHEm. A XM EXEH, XSS
(RN 6. 7Ca) 7R i — A48 TR A4 Bl 1 3L ooy
£ATHORAD LR MRS “URNER T T T
LR E S A 3 R SRR A A A -
B, mE 6. 7(b i, BER . ATEFRIASE S
B FUSE L 38 AT 78 45 55 45+ o 38 i — A 48 ) HE 3 o SRt s
FEE MRS L INE 6. 7(0) TR, A X W (b & A 18 E M 25 2 4«
BREMFTB IR FHEEWTHIRZ A X (O GAT RIS R
BT LR, W 6.8 R, SRM kI |
BE-XWHBRES., ZHIEB . ESE M EAN_X#ERXRPE 2+ ATHE, &
6.3 WHRIMNGAEITUAAX LSERAFHEMEAGE AMEE S —MEXHF
L] KEEFE., UTRXERNE LIRS EARBREN SRR R .
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i ims = XM X ERAERA - - - - -
typedef struct BiTNode {

TElemType data;

struct BiTNode » lchild. = rchild; / AE#H {4 FiE
}BiTNode, #* BiTree;

fSTREE S e AR el BRI B GO - = =~ -

Status CreateBiTree(BiTree &T);

A HE e R R Sl O A M (— ) B R AW
Y MR X RB R ZM T,

Status PreOrderTraverse(BiTree T, Status ( * Visit)(TElemnType e));
N R LB RATELE MY, Visit BE AT A R oY M e .

A SEFEE B OB T, X a4 A T e B Visit — IR LI —IK,
A — B visitO %K M, M4 R 0

Status InOrderTraverse(BiTree T, Status ( % Visit) (TElenType €));
/R JH S RAFAEGH , Visit SXEGY AP M A 0T e 8.

A R BT R T 0 A4 AT R B Visit — W H L — .
4 — B visit() % W, R 1 g .

Status PostOrderTraverse(BiTree T. Status ( % Visit)(TElemType e));
A R R Visit [R5 A0 1 H PR
AR B R TR A4 AU T B visit — L — K.

A —H visit() %, 00 44 K

Status LevelOrderTraverse(BiTree T. Status ( # Visit)(TElemType €));
A R X RAFAR G Visit XA AR B9 100 T B B
A TR U T X B R R T R visit —RE{L— K.

/ — B visit() R, W F R M.

Bl 6.8 f RACHESS
(a) o R LR () Wi (o) LS

(b)
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EAFMFES T, TR XM BRETHEAARAR, MRS x ®%E PARENT
(T,e)  E=XNBRFREG LU MAE_XHERPUFMNBEHBRLE, Gk, R
PR RL A R AT AT RS BRARIE — U T S 2 908 R % IR T AT M R 8. 12
AR L 6.2 WP RE U B FHBRIERXT LA L 3 R Ar a5 M 1T L

6.3 WX FLE W
6.3.1 wH_X#

XY — LN AR R EREMFEREE EMFENE S W E WP 25
Him BT EMLTE., X T — BB = X B (traversing binary tree) 59 [ &, B
huﬁ&%%?ﬁ%ﬂ% ERW A EBNEAEBEANE AW — K, T H 4 8] —

Ui R SR, ATARIT G S E SR AL, i S SR RS, B ERMS
’f@ﬂéi}‘h%—-’:‘%‘%%@y&wﬂﬂﬁo MM XM AR BF_XWE—MIERMEH, 8
MNMESETRRAE FAR TR, B MHEE IR, DUEME - X LRSS e —
LB L ATETHET .

] i — SUA 3 A SCRT A, R R 3 MR TAR . BRE S ETFHRAET
W, A, EREERKEIX =848 EEEN TE M XFR. Bl L.D.R 4 FFERE
Hi 2 F# . U 5 M 45 4 R i 4 7% . W AT 4 DLR.LDR.LRD.DRL ,RDL,RLD iX 6 F#
B XMW AR, EREXLELG - MRAAER 3 MER, 2RI AL FREA.F
BOFBHAE RO FRTG. BT - XREEEE X, T8 T REIZ XA M03EE %R
SR P X BRI E LA

H XA E U RE /N

(1) Vil R4S &5

(2) EFRINEFH;

(3 EFEIEFW.

HF R R EREE XK -

B ZXH R, M2 AR F R

(1) $ 7RI A FH

(2) PilaIREs &

) RIFBRINAFH.

JE T SR R ESE LA

HIZXB R, NS RAE B/

(1) G825

(2) ERBEHAFR;

(3) UFlEIARSE A

BiE6 1 AHTAFRI X WERBENBSAERAE - NEE LWETHR. ZEHT
5 ol st SE BU o R T RS R R T R 3 Bk A N —— 1%,
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Status PreOrderTraverse( BiTree T. Status ( * Visit)(TElemType e) ) {
/R T R AT BEA H  Visit i BOHE o 28R f 60 B R B
/O FE I ) R T A8 ATk o B B 7o K 1 R Visit,
 BET LAY Visit RN

Status PrintElement( TElemType e ) { .° il o0 £ e 19104
R printf( e ); SRR e g R
/4 return OK:
7
/8 H]4: 1) ; PreOrderTraverse(T, PrintElement):
if (T) {

if (Visit(T->data))
if (PreOrderTraverse(T - >1child.Visit))
if (PreOrderTraverse(T-_>rchild.Visit)) return OK;
return ERROR:
}else return OK:
} // PreOrderTraverse

HiE 6.1

FanE 6.9 Frachy XL &R FRERR
atbx(c—d)—e/f

5 56 T I D e SO, 82 U 1) 45 e B S JE UK R S s HE S R R L AT 18 31 OB Y BT F
51 A
—+ax b—cd/el (6-3) (D)
A b, PR O SOARS L WL A T URE Y R R RS
at+bxc—d—e/f (6-4) e 0
J& i O e — SO AT AR — R Y S IR 8 R
abed — * +ef/ — (6-5) (2) (%) (e ()
MEIRRKF LA L 3 PFEF6-3) (6-DFE-5) G4 R EER
(T 7 2 58 S R S i 4 ) ® Q
M LR SR BT A4 SCRL RN, 3 e D B i 22 R [ Ak Y ) (@

ETF VIR SREG A A TROEREXR, WRERED
HHKLARIE XA Visit B 3 MEBEEEME. a9 skt
Htb BRSBTS RN AEREEF PFHMEFEIER  (—d—c/Diy X
SEARAY . [ 6. 10Ch) A BT Sk MU MEAR &% 13X 3 BB DT
BRI BT R. Hb T A K &R I — 2 A0 U3 A L 1L B Sk 4k i

U9 B R el s g 28 55 B9 = T B R J5 2 TN 69 57 4 00 i KR A8 SE L R NG

U B LM deas Sk AR VS LA F 2 7 IR Bl ) R LRI SR AT - A RS AT R

B B RN AT RS OB BEBO GE R O B30 0 RN 0 SR DL J 1B e et - B
Bl i PRERAD P BG R I B A BGE IO e LN W e R S PR g R
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° ° A/ i |/r'~:—1\| .\E]
/// 7 \\ \\\\
° 0 /// // @ \ \‘\
(a) & ,...-_, A} 2L 'E]
\ oL
/ Y
i e B A i | [
T~ 1 |
O OIS

[ 6. 10 3 R by it 1 s B 18
(a) XX (a* b—O BT XM (b B ABERTIR

X R PR SRRENEE. fim. A TPFEIPTNGSEERIAET
WZEGEIAFHZATHT JFRENF AR ERNZS IR EMEASEEAZE.
Bt RERBLEMN 1 B AT 2 &R EIHE LK ZAEGERE B’ A FEFIE
FTOERRH ZXWRER(EPFEEERFS. B, AE 6. 10(b) 53 5 A 15 &
6. 10(a) TR EXRMWBEER(— »abe) PHEERGaxb—)HEHER(Gabxc—),
HREARENTEEPSEATFROREEARAETEES HAHENNESEE
B, Al A PFRGBAEERTIBPRBTARMRSTRL. (DIEERPEE
P H—RBRRANENRS  H R IRE SRS U MR TUC R B 6§ 3
Z5 B B3R 5 4C F 4 L B A F APV SR S AR (O AR TIE R P RS #HE N = WAL
BE b2 AT RER U5 515 252 B AR TRE R PR SRR RS 5 (D%
WA FROEE, W RALHBMRISER NBERR. NA—AKE.XEREEH
HFREAETERTFLUMNENRENS TEHEBURTUES R PRI, ARTE
FEA P Rl R AR A Bk NSk 6. 2 M1 6.3 BTN, HE L E 40T LB, LR
HE
Status InOrderTraverse(BiTree T, Status ( * Visit) (TElenType e)) {
/RS RAELEH  Visit BB TR BN R PR L.
R TR SR T A 03 B X 0SSR OE % R PR R K Visit,
InitStack(S); Push(S. T); A ARtk

while (!StackEmpty(S)) {
while (GetTop(S. p) && p) Push(S. p—>»1child): // [z FI Rk

Pop(S, p); /SRR
if (1StackEmpty(S)) { VIO

Pop(S. p); if (IVisit(p->>data)) return ERROR;
Push(S, p~>-rchild);
Y/ if
},/ While
+ 130 -
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return OK;
} // InOrderTraverse

HiZE 6.2

Status InOrderTraverse(BiTree T. Status ( * Visit)(TElenType e)) {
/R X R  Visit B X SR I F 4R 1 04 B o 8.
A R SO T A AR A T 0 B B0 T N AT R EL Visit,
InitStack(S); p = T;
while (p || !StackEmpty(S)) {
if (p) {Push(S, p): p = p->>1lchild; } / fR{FH B . D) A& F W
else { A RAEE R R - D R AR S A R T A TR
Pop(S. p); if (|Visit(p-—>>data)) return ERROR;
p = p—>rchild;
Y/ else
}// While
return 0K;
}// InOrderTraverse

#ZiE 6.3

I B R ZOUR S R R A B L 1T LA AEE T B P X AR AR AT A MR L 2
—BREMM ARG S WIGE REAMBETFER HELEAMERKE RZ AR H
SRR A R A BEL UM RO K . AN SRR 60 B — R TE SR U
M- XEERMNER. FE 6. 8(b)BrR UK 4% F 51K F I 3 A 5 1F

ABC®PPDESPGPOF PP D
(Hh @ RRSRFR) AT BRI ML Z L«
Status CreateBiTree(BiTree &T) {

A OBERFRFERAZXRPESHEC— T . SRETERSH .
/O X EERRRM AT,

scanf (&ch);

if (ch=="') T = NULL;

else
if (1(T = (BiTNode * )malloc(sizeof(BiTNode)))) exit(QVERFLOW);
T->data = ch; . AR A

CreateBiTree(T —>>1child); VR v ]
CreateBiTree(T —>rchild): i WEETFH
}

return 0K;
}// CreateBiTree

Hix 6.4

Sf Z UM T E P A R ERAERR T LR VR R EUE A BTN BT WA
AAHERHET.
B E B R0 B P B S AR AR R U7 (R 5 A TS TR R VR — b UK R BE 1T R T .
Xt & o NG R, Ha E R AN O . BT 7 56 B2 18] 4R P71k 78 AR AY B oK
FEOHOEEBARHR TR 2 WS EEFEAN OO o 38 57T R A X i
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HAfF W, MR EEN XN ER (S REK 6. 13) W EFEEHNIERERE
FERBEE - MWBHLBRPAFTEH R LT 8.5 WHITEMBH T LERMBEEHEAE
W RAFIR SR N EREFEEH FERN IR ARG BT ERTBE,
AT 48 B AR ) 2 (8] B R S0OR B ) AR R R . |

6.3.2 &F_XH

MBS B 8 0 R R LA — 5 D AR R 4 S HE R— A R R
BB U h g S AR R ARG RF . XEE R AR
FRULRE FEIES BRE— MBS - MO EXBEMEFEH G ENE—1H
EHMRAEEEH ERETREBENER . RIEZEE O, BMERE6. 9 FRM
TYXBHESNDPERE atbré—d—e/f P HBETIRE " EHKE —',

R, MU ERENFHEERN, LRI SNE ABTEE MAGEEES
Bl SEE—FA P RITRAMERER XHEEREERF NS TRb A 482,

IR X R BB AME AR — M RERNERESNE S LM
B HE 4R fwd Al bkwd , 4} H 35 7R 4 R FEIRAE — WOUFBR BT AT 8 B R AT R MG A5 ..
BR XEBEBERNEREERAKRIK, B—FE. EE n MEEAN - XEEPLE
FEn+H1 S, dtiREEEA AR LS SRR S NITERSSNEE.

REMTHE EESHETR UK lchild MIERELEZT . FW 4 lchild KI5 R
HAR; HE S EHEFR UK rehild RIEREEH T B4 rchild TR AFH%. K
TREIRE MERELE SEH . MFHAMRER

i ichild ] LTag ! data lRTagl rehild !

EEP:

LTag= {0 Ichild BiERE AW EETF

1 Ichild B #E /R4 R AT

0 rchild iERESANEET
1 rchild B8R4 AW 5 4

DA PSS MMM B N REA IR N EEH MR RER, P ERS
EETIRM S 4B FE g R, MELRRHY X Z A% R X B (Threaded Bina-
ry Tree). BIINE 6. 11(DFRAPFLRE-XN, SHMNNIFLRFERNE 6. 11
(PR, HPTRIEHEERAE AT . BEIKRGEMABEREL . = XH
PAFEFp R B BT AR MR R XA B R o

EREWEHTEE, AEXRAFINHIHNE- ISR RERKRESGHEER
fE4k R 2 BT Ik .

I EL B/ PRE SNE%? UEG6. 11 P FREN AGIRE WP E 74
HARAHELR WASRBEBERTEANEHR NESbWEHAES » . WHEHE

RTag= {

O EFERWTCHED ARG G848 UMK R R 5 BT 5 S AT IE S 2K .
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M6.11 RE_NKEHFHESN
(a) FHRR/R-IM: (b) PREARER

FARMGERWEHDNEH M EEARBRERAFER. AW, R5E S FFEGME
HL. 85 R JE 4R RE T R A TR RS SR A TFHPRAETHER. #l
ERER « MR  HAERARARIARGFRHIRER" - REMRLEHAETE
EREGEN NGRS DAGER WES EEFPRE R cc RZ EFFREW PR
SRR ARR ARERER Y MEEIRR T8RRI, B W8 F 2 F /o i
JE R B — A5 (2 F IR B T BO4E 80 A LRTIR.

EEFRRRPRESTRRE R, T 3 FHL. (DESH
A x BIXMER UEESNE; OFLR x BAEIGERNART
REEVRNAEZZ FHEDGREAES TR, WG 2B h IR
B3 HER x RAVGEMER T, BREIGRE A TR W54
AIGERHAFW EREFEHIIHEE -1 4. FIINE 6. 12 Fr
NABRER#ERR XM LR BHEH#IER C.4R CHEH
HERDERFHERNER G MERDHNERNELE. A
W, fEJG PR R AR 3R 5 4K B 7 038 45 s WU, B 7 70 4 A SR
EXEREFESEN.

AL EE P PR R UM E 5B BT — XU, B B[R] B 2% BE R R
O HEHRFER EFITENREE/N BEARERR. B, HEEXBFFHRA-X
WREKBHRERESERIFBLRMEFT P RETRMGE L, MR AREERERF
4.

N—ARO_NRRFEESR

typedef enum PointerTag { Link, Thread }; // Link==0,3#§%f.Thread==1.28%

typedef struct BiThrNode {

TElemType data;
struct BiThrNoede # lchild, *rchild; / A& TFiet

6.12 JEF a4k
KR IH
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PointerTag LTag. RTag; /) EEwE
}BiThrNode, * BiThrTree;

AHERL . TRAMRNIFEEN E_XRMARERLORMN— k88,3
4 H child SAIEHH 48 ) Z U AR SE 5, L rehild SR AY 38 4 38 1) 0 38 [ B 15 1] Y B
F—1MERRZ, AWM P FFII P RS — 48 A8 lchild MIBHMEE —ME R
rchild AR HBEM ARG R. RFLA_XWELT - MIR AR EER . BETMNE—
NGRS ST E T, BT MG — 8 S RIRAT IR #1738 5 (& 6. 11(b) fF R,
TREE 6.5 ERUNMARERNFMEN N ZXRHFATRIMNEE.

Status InOrderTraverse. Thr(BiThrTree T. Status ( % Visit)(TElemType e)) {

A TR KRG R LR lchild RS R TS RERLH %,
A OPRRAE ZXRER TRIRBIAER, MENMEET R B visit,

p = T->lchild; // PIEEIRE R
while (p 1= T) { A B EGR R .p==T
while (p—>LTag == Link) p = p->1child; R
if (1Visit(p —>>data)) return ERROR; Y TRIEZLZE TS Mg A
while (p —>>RTag == Thread & p —>>rchild! =T) {
p = p—>rchild; Visit(p->-data); A il R gk R
}
p = p—>rchild:
} .
return OK;

}/ InOrderTraverse. Thr
#% 6.5

A LIMETHIT X RRER? B TERARUENLERE “NERTRZHH
BB ATRERERMAR M RRERNEERAEREN AR H A RLH
NBONERFHNIBRPERERNIE. A TETEBAZED RS AHEERX
7 MR — i8S pre SRR R RIR U R A 45 AL B 305 p 38 R ZRT U RIAY 4 = U pre
REENATE. ARTRFFEIBIFRFARUERNBEZNERL 6.6 6.7 fix.

Status InOrderThreading(BiThrTree & Thrt, BiThrTree T) {

A RFREXW TR FRARNL, Thee E LA,
if (1(Thrt = (BiThrTree)malloc(sizeof (BiThrNode)))) exit (OVERFLOW);

Thrt —>LTag = Link: Thrt->>RTag = Thread; L
Thrt —>rchild = Thrt; /A EliE
if (IT) Thrt->>1child = Thrt; N OB AR R R
else {
Thrt ->1child = T; pre = Thrt; )
InThreading(T) ; AP FERFHTRFLRAML

pre—>rchild = Thrt: pre->>RTag = Thread; / fit/i— P& EL
Thrt ->>rchild = pre;

}

return OK;
}// InOrderThreading

Bk 6.6
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void InThreading(BiThrTree p) {
if (p) {
InThreading(p—>1child); / ZEFWXEML i
if (1 p—>1child) {p—>LTag = Thread; p->>1lchild = pre; } // WIHRAR
if (1 pre—>rchild) {pre—>RTag = Thread; pre—>rchild = p; }/ EHAR
pre = p; /AR5 pre 81 p MIRTER
InThreading(p —>rchild); / HFWREL

}
}// InThreading

"% 6.7

6.4 # F1 B MK

X—FRITEITOR M FRR BB HRME,F RIS ZXRBIXRRR.

6.4.1 WHFEHEN

EXBOMAR MY EASHEANFEEARERN. X8, RINE IS HHE

MR .
L. BGERMRE
B LA — 4 3 52 25 Rl AF A0 B 45 0, R R 481 465 R0 BREB— 98 7 3 18 7R LR

FZRESERTHCE, B RANT .

= s W RRRIFHRR - - - - -
# define MAX_ TREE_ SIZE 100
typedef struct PTNode { / &5 45H
TElenType data;
int parent; // PGRALEME
}P'I'Node;

typedef struct { VA tt ) B TR
PTNode nodes[MAX_ TREE. SIZE]; e 0 [R]—1
int  ,n; / BEAI R R ) ; g 0
ee; 0
e 0 9 @ 3 C 0
4 [D] 1
P Ee 3ER—MREEREErnrs @ ® (B 5 EL
6 |[F
& (© @@ 7 LG 2
XMEEEBFATEMNER(BRBUIMDRE 8 [H] &
9 |K| 6

We— B MFE R HE R . PARENT (T, x)#/E 7T UZEH

BefE AL, K EZ A PARENT #4, E5 8 6.13 1% TR B R )

RIERER G R0, EREB T HER, X5 ROOT

(OBREMHHATLR. BR, EXMRAEF  REANBETHEEETENEH.
2. BFRAE

HTFRHPEBIMERTEASRTH . WTHSE#ER, IS MERKASMHEER.H
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FEMEHEA-RTWERS LN ERP RS STUE M T RS SHER.

data childl child2 childd

data degree childl child2 childd

HRAF—MERBRR NEEERPNEIRRABE, Kb d ARME, HTFRP
REGRWENT L TUERPERESSHE, SERIRRE, AEEL, E—BRE n M4
REAkEHHPLE nkk—DH1INMZHEHR. ERABE_FHEABA NBEERTH
HGERAFEME, K d AL HME degree MMNMER d. A, BEE A6 H B
EARTT &,

A-MHERIEEIMFERNETERAIER, FRE - MR, EURERER
BEM M 0 MERE o M ETHRMTFHETERNIZR . Mo MLBXAR—
PTERBER A TETER, TRANFFESEE. SHFESRTEXNBEANT .

J====- ROBTFRBEMRT - - - - -
typedef struct CINode { J BFER
int child;
struct CTNode * next;
} * ChildPtr;
typedef struct {
TElemType data;

ChildPtr firstchild; / BTFEFELIgs
}CTBOX;
typedef struct {

CTBox nodes[MAX_ TREE. SIZE];

int n, r; /o OEREBENNE;

}CTree;

E6. 14(@R2E6. 13 FMHNEFERE. SWUERREMER BFREREETH
B R FRRENER, AARERT PARENT(T, O #E. ROITLIENERREN
BFRIRBEESER . MENERFMNBEFERAE—E, B6. LMD RARXMEELS
M — B, BRI 6. 14(a) R B9 R F — 185 .

3. BZF B RAE

NHR-XRMBRE, R -NEERETE. M XHRENNEEEHR. E5P5
ARFANERSHEAREANE N BETEAHNT - ABEE B4R firstch-
ild 3 #1 nextsibling % .

N====- W XEEBETF-RPERRR - - - - -

typedef struct CSNode {

ElenType data;

struct CSNode * firstchild, x nextsibling;
}CSNode, * CSTree;

B 6.15 & 6. 13 PR INE T LBER. FIRAXMFESHETXRASMHM R
. BESTEARLESBETEHRE. AN FEWHER xHEINMET WAES
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o[ A F=[zT3~{51A] of a]A] —={3 [5]A]
1[B[A 1 4l B[ A
2 c | —={s]A] 2| 4| C| —={6]A]
3[D | A 3l o/D|A

—et | R | o[ F={1T42IA] ——4[-1|[R]| ~10 1 2
s[E[ A s| ol E[A
6 F | —={z][F={s] +=12]Al 6 2| F| —p={7] 18] +={9lA]
7le | A 71 6/ G| A
g[H]|A gl 6| H[A
9l K| A 9] 6| K| A

(a)

(b)

B 6.14 [H6.13 MM AYBINFEFRTRE
(a) BiFéEHR:; (b) HWHEMBETHS

M firstchild R BE | METFE R RBREBETER
# nextsibling #ELEE i—1 H,.EFARE xWE i &
F. YR, mPEHNENE SR~ PARENT &, [
PEAEJT St PARENT(T, ) #4k.

FHE ZXRER

b1 T U A R T U AR TR R A, U
DA gk 2 A AT S RS U 2 (8] 9 — AN R
XF. RS, A E— R, TR - —R =X
RS2 NYEEHRE, ENN - NERREHERA
M, ARMEBARTE. E6. 16 EMMBRTHE =X
W2 B R R,

MR B — X4 38 32 7R B SE AT 00 4 T — R AR o

)

6.4.2

A D[A]

B 6.15 M6 13RM—X
FRERE

& 6.16

~ www.TopSage.com
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&m:&%ﬁia%%%& FEBFHRPE RN HNBESERARE - MRS SW
SLE N RRETT 5 H ZR AR — U R LK R
f&ﬂizn B 6. 17 }E/TTﬁM%_RWZIB]B@XT xR,

Ms_lwnm @ i
%
wE=3mxE 3
@@ wihis

0 o

B 6.17 FEHkS X WIS RL Béf?/TBﬁJ

EXA——X X R BRSNS R MBS, RERE XW0TF .
L BRARFE S AL — X

tm% F={T1 ,Tz [ ,Tm}%ﬁﬁymﬂﬂﬁw?ﬂmﬂ%ﬁﬁi—ﬁ:ﬂﬁ B=(root,LB,
RB),

(1) & F 37,80 m=0,0] B X5H#;

(2) & F k=, Bl m#70, ) B {948 root Bl N ZAR B E - # 8 IB ROOT(T,);B ¥
EFWLBRERNT, FRESMFRENR Fi={Tus Ty Tim Y EEB WA = X4 H
HFW RBEMFEWKF = (T, Tsye, To Y EEB T AL = UM,

2. ZX 5B

MR B = (root, LB, RB) & — #& — X &, W 7T #% &1 F M W % # & & %
F={T\,TssTan}:

(1) % B H%,0 F Rz,

(2) & B2, F 8B —g# T, 848 ROOT(T) B — X4 B HIAB root; T,
RESWTRFENKF, B BHAFH LB HFHMRHFENGF PR T, ZHARARHAR
BIBRA F = {(T%»Tss» To ) B B BIA TR RB ¥4 M B BRAK .

MNERBIHEXAEGEHMEEHRMNBHEERE. rm FRARFOARS B 3V IR AT B e R
X BB EREH,

6.4.3 BMFERMIBH

E AN G5 B9 € SCRT 51t T O F i P R B O i — R R SRR QRFD B DT, B - S0
R ERE S, RE KR EREIROBR TR 5 —FHERERRPES, B EBRKRE
BB BR TR RE T RRE S,
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Bl dm, Xf B 6. 16 AA 4T SE AR 7 , AT AR 89 S AR 3 A
ABCDE
00 R HEAT S AR R B . W8 B9 AR R 51 Dk
BDCEA
iz B8 ZR AR A A 38 15 B9 58 S, TR AT AT LAHE H ZRPK A9 B AR P O
1. SEFFE P ZR AR
FAMIES , AT T R AN GE 2
(1) 7 [8) FRAk o 58 — BR A O AR 55 555
(2) S/ 7 55 — AR v AR 45 B 1 3R K
(3) Sl 7 bR R 58 — B 22 Ja F8 4% B B ) Rl B BR PR
2. " JI AR
HAMIES , WA T RFINGE 2
(1) 3 J FRAR R 55 — BR A A AR 45 0 B0 T3 2R K5
(2) ViR 5 —ERW AR G5 55
(3) i BT R 22 55 — BR A 22 J5 TR0 4% 0 49 # R B R
X 6. 17 o ZRAKIE AT S R P AN A IR B, W 4 148 B R S FE R R
ABCDEFGHI]J '
FEFT R
BCDAFEHIJIG
b AR AKS OB 2 A e Y R0 U BT G, 24 BRSO B, A — R
P 2 AR e RS F AR TR AR A G R ARG 40 A R, U 3R B Y e e A e R B B R
Xt L B9 = U S R A R R T . T 6. 17 e AR AR RE B9 — SUAR 43 51 $E AT B FE A
o 3 7, B 45 A R AR A9 R B .
RG] I, 24 DL B RAE R AR AR A A B, B A S AR R RS AR B AT R R
B Se iR b el P B LB,

6.5 W5FEHRE

EEBEER  NENXRMEN LR E LE:

MEEA SHPHAXRR RARK JTHREMERN, WHREI-ITEN LR,

BREELSSHWEMRXER, MEM €S, Hlxlr={y|yESAzRy} FHHESL
[JrESHIH €S ERM—I R FMAk.

HREESRS ELH—ITMEMXR MAXMTEMXRT=EZXNREEHME—25,
BPAT A% R ¥ S R NE T AMEZH FES S ENMFEIN S, MXLFES &
A S KR %M.

EMARBAL MR P EFEN—F XA FEZNARB R LLAL EAENE
MERUAFELEARENAEERXER G EH G,

flin#E FORTRAN & & #, 7T LA A EQUIVALENCE EH#EH A B FE R ER
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—FERE R X R SRRt B % EQUIVALANCE EABEW L ENBFE U RES
HATRIS, T BEMEN BB M ATENRNEEAS, TR —-SN LT HEFTRTH
SEBIE—ERAI . HAh, RIS 3 50 8 Bk BUAR AT B TR P 45 00 B/ A U
SR E BT, '
BN RI A S KR BRIRES SHn ATE.m MMz, y) (z,yE S) WZEH 1S
MHE T EMEE R, BR SRS
B 5B % 3K B0 B T B0 T BEAT -
(D4 SHEIMTELEABR— T RELMRANTFEILESLS, 5.,
(2) EHEBEA m MEX BN EANBI (2,9, HE = My FBFE. Fk—RK
YL BB €S, yE S, % Si#S, WK S, HFAS, HES, IS (BHS; HFAS. HES, X
23), W m MBI A TS ,S, 5SS, FHAES FENS MR SH%,
MERTR, R SEMEENESHTHREE SN H—RHERSAIMRANE
SHECRARENE T ERETE:HZRAF RN ERAMTHNESH—IEE. #
M. BE MY ER 3 RS BIE SR MFSet,
ADT MFSet {
HEWNK: HiFSE WSt HHNES, WEH >N FE S (A=1,2,, DR, 84T
£ B B B &R 2 F R [-maxnumber. . maxnumber ] Y # 3 % ; '
HIEELHE S, US, U US. =S 5, CSs(i=1,2,+-,n)

EFxBE:
Initial(&S, n, x;, %400 ,%,) 5 :
BESR MHRERE. ME—-TH oM TFRENTEREFRIMELA xOBBHNES S,
Find(S, x);
PR &EM S ROFENES x B STENMTERBA.
BESR . EREAR. BESFxHTAFES.
Merge(&S , i, j);
VR KRMSE S S ESPHBAEAELHESES.
BESR AFBRE, B S S;FR—-DIEAT -,
}ADT MFSet;

UESNEMEM NMSBERATHASM LR T WHAMRNEBRERESRA
ARFERFESH. IMEBCLEHAUES N EMMM R EEELR, MBI TZESH
FNCL R X A S BT AT RO AE . AR R MFSet 270 dhig X025 $8 BB A H B /E 0 4%
FLRMTHANBEMRRES. AT UHRK F=(T\,T,,, T,) R~ MFSet B
£E S, HFERPHE—BM T.G=1,2, -, mFERSHFH—-ITLE—F%& S:(S.CS,i=
1,2, ), WPBIMEERRTFEPH—TRE o, AREFEREL . 81 48P EH
— M EREDGENRS HAERESWAARIEFENBZRR, Hl,E 6. 18(a) F(b)
R RER A BERTE S =(1,3,6,9)f1 5,=1{2,8,10}. BR, XHEMNNEEHRS T
TH EARAWMESHRE. B TS FEPHRABIANMHE, MELRESWIHFTHRE, RE
B—HRFERMMBERS - R TFEWBEAT., Fla. &6 18(oH S;=S,US.. [,
ERBEETRRAFTEESHRE, RENERAG S B L, METE, EERIMYRS
BAIE.
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3.
’l 5 3

Ao o
® 0O O © L ® W

ONORO

(a) (b) (c)

B 6.18 EAM—FFRE
(a) $1={1,3,6,9}; (b) $:={2,8,10}; (c) H=SUS

A {8 T SE B ARE B RBBRAE LR I DR RN MBS0, N T BT R

= mem = ADT MFSet By I RUERFEfliFR - — - - -
typedef PTree MFSet;

SR, 2 4R R B A H R AE R SE BN Bk 6.8 FBRIL 6.9 FTR.

int find. mfset(MFSet S, int i) {
A ORBESH i TETHBHR,
if (i<l | i>S.n) return -1; N iARE S HIE—TFH
for (j=1i; S.nodes[j].parent™0; j=S. nodes[i]. parent);
return j;

}// find_ mfset

B 6.8

Status merge_mfset(MFSet &S, int i, int i) {
// S.nodes[i]fil S. nodes[ 143514 S BYE AHHZZAI P A~T4E Si M S AUMREE A,
/ KIHE siUsj.
if (i<<1 || i>8S.n | <<1 || j>>S.n) return ERROR;
S.nodes[ i]. parent = j;
return 0K;
}/ merge. mfset

HZ*E 6.9

Bk 6.8 M B 6.9 MIBFEIE 24 BE 40 5k O F1 O, Hop d BR BB . AT
ST, XFRRESHMAOREMRIE RS BAE X, KF RO F.
BEE n NFES S SH BN FERA MR Si={i}(i=1,2,,n), 0 n
RE-TRESHHMERR, NE 6. 19 FxR. BE-—1 K“H"RE.HRIEBREL
ERRAZHRESEAERADHRLE S NEFBRMESWHEER »n, A 6. 19(b)
PR, RFEMEESRHRIEZFEHERTERRR 1 ITEFEORE, W L5
fERIETEIER O T .

B I R H T REZ M A FEP R ERANBE . RELTRA LM
FEWNBERBAERAZHFENR, HUk, TN &AL . 2 R4 S8 par-
ent A FEPHIBMABBMRME. BREHIHF"RERTEMBEA L 6. 10 fix.

e 141

www.TopSage.com



void mix. mfset (MFSet & S, int i, int j) { 5y 5 S3 Sa
// S.nodes[ 1M S.nodes[ 314 BH swERHE 2O @ ® - ®
/ BIBAFE SLf ST MBS R, RIFE siUs] 5U 50U s,

(a)
S (i<t | i>8.0 || §<1 || $>8.0) :

return ERROR;
if (S.nodes[ i]. parent>S. nodes[ j]. parent) { n-l
/ SiETE AL sid 51U s U sy
S.nodes[ j]. parent += S. nodes[ i]. parent;
. . 51U s
S.nodes[ i]. parent = j;
}else {
S.nodes[ i]. parent += S. nodes[ j]. parent;

S.nodes[ j]. parent = i; ®)

B 6.19 “IF"HRMEMH—MiRRHHEE
() nMES: (b “IH"8BiE

}

return OK;
}/ mix_mfset

#Hi% 6.10

AT DUER Bk 6. 10 #AT“H " RAEBANESH, HEERBiillogn|+10, 1
T e S PATEIE AL,

B, FIAE E find- mfset F1 mix_ miset #2548l B /Y B ] B 22 B 2 O(nlog, n) (34
EEFE n NTTEM, BLHT n—1 K mix 46,

Bl 6-1 BRIRES S={z|I1<a<n BIEEH) . RES LW ITEMER.

R = {(1,2),(3,4),(5,6),(7,8),(1,3),(5,7),(1,5),+}
PR SHEME.

LI MFSet KXRI A E SRRESS,S PHA NN S.n, FWHA, HTFEMEAEHE
B— A2, S. nodes[i]. parent KEH N —1. ZJ5, BB —TFHB G, H
FEUBHE M FEFBRES AXWINEEHELNEHALENXRRELZRN. TFR
YELE; MM EHXFHNMES. B6.20 BARTAER F/T 7 MEMXRAT S TR
REL(E A ETEENEEE),E 6. 21 fimAMEBE -1 S REMBEAIRHES.
BRHETERMN S  WHEEGBRBER. N TH PRI ETETER S KRN
B, RATE A5 — M Bk 6. 8 b BB 6. 11, YMATE i AEWKE B, EH
A — R BT R DO RE, B BT AR BIOU R ¢ B b A0 U0 B AR AR R AR B
BT,

© RAMKIENZ.
%=1 0, ARG EIREN 1, Xlog 1 +1=1, " EH.
B i<n—1 BRI IRIE i=n HARRT. Rk—BH TUBREREHEE m(U<n<n/DATE BN j
MR S; MEH n—m ATTE RN & B S, BIFTIE 6. 1048 j B IR £, 0D 2 WA B HRE S,
ELHMTHR S, WRE<TR S WEE, WAHEOREN S, HE, Rl llog (n—mi+1, BRFAEL
Llogznl+1.
EAHMTN S, MEESTR S FRE, UEHBEORERN S BRE+1, 8 (Logem|+1) +1=Llog, (2m)]+
1< logan]+1, :
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S. nodes S. nodes S. nodes S. nodes
1(—1 1|-—2 1|—4 1|—8
2(—1 2| 1 2| 1 2| 1
3(—1 3|—2 3| 1 3 1
4| —1 4| 3 4| 3 4| 3
5(—1| MIX(s,1,2)5|—2 5| —4 51 1
6(—1| MIX(s,3,4)6| 5 6| 5 6| 5
71=—1 m(5v5t6)7 ‘_'2 m(s.l;3)7 5 7 5
8[—1]| MX(s,7,8)8| 7| MIX(s,5,8| 7| MIX(s,1,5)8| 7
sl=1l—/—— gl=1| — " g|<1] — = 3 |=1
n|—1 nl|-—1 n|-—1 n|—1
B 6.20 SR&EMALERRH
@ @ (5 Ol0]6I10]0.
O ©® @ 0l0
(®
(a) (b)
Bl 6.21 RRESHW

(a) EHEBRZHET: (b)) REMEBZR

int fix_mfset(MFSet &S, int i) {
AOWE LETERE BN i ZERBRLEMASRBERRNETES.
if (i<<1 || i>S.n) return —1; N iAFRESHIE—FTENER
for (=1i; S.nodes[j].parent™>0; j=S. nodes[i]. parent);
for (k=i; k! =3; k=1t) {

t =S. nodes[ k. parent;

}
return j;

Y/ fix_mfset

S.nodes[k|. parent = §;

HE 6.11
Bl 6-1 b R M4 8 &M@ H (8,9, MEMFT fix(s,8) WEIEZFEE
6. 21(a) R BEZE AL 6. 21 (D) A .
- BIEW, FIHE S fix- mfset fl mix_ miset %42 K /MK n B9 A K% 4 2 10 R ]
BEEHOMan))™, Hp s R—IMHERKBEEZBHRE. EEX AT R TS

BRECH Alx)=A(z,x) ,JUBERE o(n) 8 XK Alx) B3, B a(n) B9MEZ M A(x) =0 B
SRR, FLLXFEELBEMEBE » TH«(n)<4,
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6.6 hR B RILNLH

B R & (Huffman) 4, XAR B AL, R— IR B R ERERW EE ZHMA.
A ISR =X,

6.6.1 BRIE-X#(FHXEH)

B H BRI KEOES . A — AN B H — N B 4 SR
P ERZERBE, BE LI XU EREBERKE, MHBREKERNAMBEIS—
ZREBEREZM, 6.2.1 THEXHE2 - XHBERXFMBEREREHN ZXH.

AR ERBRE B R, ERIEHNE R, GROTFRBREREINERE R
IMRZEMBRERESE R ERHRR . REERBRERKENN DAL T4 R

BB K EEZ M, BEICIE WPL = D wl, .

BREE n MUE{w »w, s w, )L IRWE—RE n M FERR XK, B T4
KRR w, MEPHRERKE WPL /R _XHKRERE-XRE#HXSH,

B, & 6. 22 FH) 3 R XKL EE 4 MHFE R aboed, AL 7.5.2.4, E1]
O HF AR A2 I BE 41 Bl

(a) WPL=7X2+5X2+2X2+4X2=36

(b)Y WPL=7X3+5X3+2X1+4X2=46

() WPL=7X1+4+5X2+2X3+4X3=35
HAU QBB HR/N. TURIE, ERAIBREN, IETRBEREEREHFRA 7.
5.2.4 B A MM FE R ZXR P ER/AN

& 6.22 HAE AR H A K Z 3R

Eﬁ%g‘ﬁfﬂ%ﬁ]@ﬁi%U)ﬁﬁi’i%ﬁﬂ‘ﬁluﬁiﬂ%ﬁﬁ%ﬁ&o B, Eams— 4 E
SHFRBRRAZIFNEF. BER UBEFRER, RRMAZHEDETZER. 0.

if (a<(60) b= "bad";
else if (a<(70) b= "pass";
else if (a<(80) b= "general”;
else if (a<(90) b= "good";

else b= "excellent”;
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XAMHELBRATLE 6: 23() WA ERRERR. MR EARBFRREMEA, AR
WMABARK, W RLE fE ERTE TR B R R, B R IE TR B, BONFESEPRATEF
ERBSE S MR ERQHRAY TN, BREHSHAARNT RIS

Va4 0—59 60—69 70—79 80—89 90—100

L 1 0,05 0.15 0. 40 0,30 0.10

| 80%6 LA b A BAR T HEAT 3 B 3 LA LM L BEA REAR tH 45 5. BB LA 5,15,40,30 FI
10 HAMWE—RE 5 M FEROBRER, WATF B ME 6. 23(b) TAKHAEILE. E
A ERHIHBREES B DN EBRRBBHER. Bl TENHEERA MK LR, ¥
X PR B I RAVE BN E 6. 23 () B H ER , M H ER AT 5 AL R F.
REHA 10 000 M A LR, H IR E 6. 23(a) YA E S BHATHAE, W BT/ #AT 31 500
W LB s T 1R A 6. 23 (o) M RE S R #EAT R 4E , B LU HEAT 22 000 W ELEL .

(c)

6.23 FEEMFRIH BH E LR

A . MTREHFRENR? HREBELH T —MHAE —BIMERE L BREER
SHE. HRNT . '

() RB|AEM n MRE{w yws s w, R R-XHOESR F=(T,, Tz,
T} HPEBR-IW T, P RE—-PHRR w, ORGSR . HEATRYS.

(2) £ F PR R4S S M AUE B/ NI E IR TR — B0 - XH, 5
BN RRE SRENEE A TR BB SHREZ .

(3) £ F FIBR X B AR A , Rl B B8 BB — XA F o,

(4) ERE@MG) B3 F RE—BRRHIE. XEREEH KSR,
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B4, B 6. 24 BR TH 6. 22() AR B MME TR, R, B85 FFENE
= BRI,

7 s . 7 5 9 0 EL A H AR 905 5 A SR B P 5
® Cf) @ ® ) wEE BEET AR,

() (@ 6.6.2 HEXBHRY
)
ARl #TRECEREEFHEETRER

(a)
7 11 18
() e 1R, B R4 35 B O F R B R e B M AR
& & O REFRE, B, BRBAENEINABA
CCD A, ERE t HFEH, REFA TR S E
OO ® WA ¥, B A.B.C.D MAM4 5% 00.01.10
) @
© : @

M, MER7TAFHFHEIENR
'00010010101100", Ja & 14 fif, Xt 5 B W o, AT %
T — A BT R
HR EEEAIN . FEAKR A,
MEM BN AT KEAENRES, ik XHFHARBBEESHERFRAR TR
45, ME R B KREMT B . IWREIT AB.C.D W44 A% 0,00.1 F1 01,
ERTAFREICAHERBERA 9 KFFHFHR000011010", HE, XHEMNETTE R
F Ol AR ENFERFE PR 4 N FRBTE0000' MATAE SR IFE, A AAAA' K
RE'ABA", WAL E'BB' %, AN . ZERIHKESNLEHED, NSHARE—-MFHH%H
BHERES N FHURBHINE, XHRBRYEUTERD,
AUMAZX AR EH ZH RN HRRG. BIRE —FRE 6. 25 FraRm =X #, 1
AN FEEFANER ABCDRXANER  BAREAXERFER O AHXERF
UM UMABE SBMTFEANBE LA X FREARNZHBEIRT TEATH
BRI . SEE T LIES, G0 B Mk R AT . W 6. 25 T8 A B.C.D
B R AT R &mB 438 0.10,110 #1111,
XaABRAFR B KBREN _HE M ERBR? B
BEMHFHERXFHIANKEN w HRBKEHR L, 8

Lo A FEAE M R KR sz . MR =X
BB w BT AR L DR BT B K
B B, W0 R AR KL T

HoRXTAKBEN - HHNBABO YU  HFF Ry 862 WRERRH
SRR, R — BR A Sk B AR DA, o G AB B B0 — i AT
BHEBEHRIHK BB,

T Bk |

T B R B 1 B R GRS SURR A B (strict) CRRE 89D = SURD),
o 146 -
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M —1H n MHFEERBRBRIEHE 2n—1 MK, TAFRME— K/ F 22—1 £
—HPAF. MAKREEREH? A TEMRBRENZE, AREE TN T4 H
RE—FNHTEREBEE, TN FBEMREZE-FARBNFRHER. WXEAN
GRME . EFAIENFER XNFTAETERNEELE. A, RETRFHEN:

f i = HABRABRSEBMFHERT - - - - -
typedef struct {

unsigned int weight;

unsigned int parent, lchild, rchild;
}HTNode, * HuffmanTree; / hiAS5 BB SRR S W
typedef char » » HuffuanCode; // B)Z%4 BEM 72 HE A X 8 BB %

KRR EHBOFIEMF L 6. 12 Fim.

void HuffmanCoding(HuffmanTree &HT, HuffmanCode &HC, int * w, int n) {
A wFEB o AN FRRBE(>0) , WSk 8 R T, 3Rl n M FRFR iR 8 45959 HC,
if (n<{=1) return;
m=2%n- 1;
HT = (HuffmanTree)malloc((m+ 1) * sizeof(HTNode)); N OBBITTHRE .
for (p=HT, i=1; i<=n; ++1i, ++p, ++w) *p = { %w, 0,0, 0 };
for ( ; i<=m; ++i, ++p) *p={0,0,0,0};
for (i=n+1; i<=m; ++1i) { [ BEFRER
A FEHI[1..1i- 1] #F parent 37 0 H weight B/NYBIAZ 8, KIF 54510 s1'f1 s2,
Select(HT, i—-1, sl, s2);
HT[sl].parent = i; HT[s2].parent = i;
HT[i].1child = sl; HI[i].rchild = s2;
HT[i].weight = HT[sl].weight + HT[s2].weight;

}
N - - WNHFRRBEERENZHOHRERT - - -
HC = (HuffmanCode)malloc((n+ 1) * sizeof(char % )); / 4B n MFEREWBM LI &t

cd = (char # )malloc(n * sizeof (char)); / SEREBMTIESE

edln-1] = "\0"; /N REERS,

for (i=1; i<=n; ++1i) { N BAFRRE RS R
start = n—-1; /O RBERMAE

for (c=i, f=HI[i]. parent; £ =0; c=f, £=HI[£]. parent) / MO F B/ RED
if (HT[£].1lchild ==¢) cd[ - -start] = "0";
else cd[ ——start] = "1";
HC[i] = (char * )malloc((n- start) * sizeof(char)); / K i M EMEBLESH
strepy(HC[ 1], &cd[start]); /M cd S 4575 (88) B HC

}
free(cd); /B TS
}// HuffanCoding

B 6.12
M HT AT n M BRBEAHFER . BE—ITTEEARER. EFHANEBKER
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. FUBRERKEHSAEEHE. EEE 6. 12 7, RE M FHNBRERBENTF

AR AL ER, AT LANR L & B R R SR, REBE T FEETRRNFER
HIBFR S 4, ME B 6. 13 ik,

H=—===-- TR e T H ok &, R R B RS
HC = (HuffmanCode)malloc((n+ 1) * sizeof(char = ));
p = m; cdlen = 0;
for (i=1; i<=m; ++1i) HI[i].weight = 0; / WK SWE HESSRERE
while (p) {
if (HT[p].weight ==0) { / mE
HT[p].weight = 1;
if (HT[p].lchild 1= 0) {p = HI[p].1lchild; cd[cdlen++] = "0"; }
else if (HT[p].rchild = = 0) { / BIENFEENFRNED
HC[p] = (char * )malloc((cdlen+1) * sizeof(char));
cdlcdlen] = "\0"; strcpy(HC[p], cd); V/a-% - F-1-1¢:-))
} ’
}
else if (HT[p].weight ==1) { /v
HT[ p].weight = 2;
if (HT[p].rchild 1= 0) {p = HT[p].rchild; cd[cdlen+ +] = "1";}

}else { // HI[p].weight = = 2,38 8]
HT[p].weight = 0; p = HI[p].parent; ——cdlen; / BEIRL S RBKEH 1
¥/ else
}/ While
ik 6.13

BHOIBRESBEXPEFE MABHEE BFZF ORI HEREEZTRLAET,
HEMFEE ERBEATFRHENMNFERN. AAEEBAEEETR.

Bl 62 ERMFREEBEBRE T IFTREL B 8 A, R 451K 0. 05,0. 29,
0.07,0. 08,0.14,0. 23,0. 03,0. 11, Ri&H R & 5B,

WA w= (5,29,7,8,14,23,?3,11) =8, m=15,¥§ji&ﬁi§ﬁfﬁ]ﬁ—ﬁjﬁj&§ﬁ
N 6. 26 i . HAFHEEW HT W3 RESWE 6. 272 B , RARERE WA 6. 27(b) Br
NRHASHREINE 6. 27()FIR.

Bl 6.26 B 6-2 podkk B
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HT HT

weight parent Ichild rchild weight parent Ichild rchild
1 5 0 0 0 1 5 g 0 0
2 29 0 ] 0 2 29 14 0 0
3 7 0 0 0 3 7 10 0 0
4 8 0 0 0 4 8 10 0 0
5 14 0 0 0 5 14 12 0 0
6 23 0 0 0 6 23 13 0 0
7 3 0 0 0 7 3 9 0 0
8 11 0 0 0 8 11 11 0 0
9 g 0 0 0 9 8 11 1 7
10 - 0 0 0 10 15 12 3 4
11 o 0 0 ] 11 19 13 8 9
12 - 0 0 0 12 29 14 5 10
13 - 0 0 0 13 42 15 6 11
14 = 0 0 0 14 58 15 2 12
15 = 0 0 0 15| 100 0 13 14
@ (b
HC

1 foo1 1 0 1]

» ]

3 [T 110 ] '

o | T T T ] E627 Bl62mFfEL

s [ @ HT #1%

¢ [ (b) HT fose

7 | = T T T ] () HRRHWH HC

g L=—{0C 1 0 ]

(c)

6.7 [EIWIESH RS

ERF RIS B MY — AR —HM BOR 25 SR R A 5 R 61032 3 R 2%
B\ 25 1R R4 , R 2 AR 4 S A 1O T 3k U T2 A R K 4R 0 B 3 (Backetracking) B
WRBEARSE. EPWECRBITREAIBHN —HERT X EXNRBIBRELR LR
Serp il B — R OREW RS R, REX R A RE AT B @K, TR RS8R
FLEMRNREXR,REMEHBAIBRE T ORDTTMET . AT RERE, BF
— MR EBIF .

Bl63 REnNMTRIEEHFE.

REANFERHESAWFTATREFTHABRNES. W:A=(1,2,3}, 1| A HFE

P(A) = “1;2.3}9{1.2}!{1,3}’{1}9{2,3} 9{2}${3};¢} (6-6)

LHRLATLIA 5.7 WA AR MG ER BT X RFRABIELR. EHANF—RE
GRS, RENENINTRE—NTES EBRZR . BERE AP IR . NEEE
AFFAITR . RETEE A RZ MAEFANEBITERE, ERAFMHRE . ER
BERHTRE, DARRERTRE. MWRFER o(DRTROSBRTERREKKEE
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A BT ERTR R G G R, FETUR —BnE 6. 28 Fimm — X, kxR

B 6.28 BETRELERLBRPHREE

HEPEETRHIREEMRE . MIHREARTFETENMWBRE ) ;1T
BREREHAEREWNE6.28 P8 PMHFHERARRA(6-6)PRE o(A B 8 T
BT i(=2,3, - DEMAXELA WERENER APW i — 1A TEH#FT
B/ERBHAMRS(ESZXRR B ADSXRRE”) . BRRFETEN SRR
SEFFR FX SRS S 72, Ik 6. 14 Btk .

void PowerSet(int i, int n) {
/ REANTENESGANESES W, BARBNEN A PRI i- 1/ TEETRELE,
/BNE i NTEEBHTRESLAE, & i>n, WIREAFEN—-ITE . HEH >,
// ¥R P :PowerSet (1, n);
if (i>n) HMBEN—ITTE;
else { B i/ JGE; PowerSet(i+1, n);
&% i/ L#E; PowerSet(i+1, n);
}
} // PowerSet

g% 6.14

MHEES 4RETHERELEN . BRURERZRAESG MREENEENEYE
6.15 FF7R,
void GetPowerSet(int i, List A, List &B) {
/ EERABRRES LAUERBESEES O TE.

/ RBERAIHFABENRBHUMKE., F—RKAHSTREN BASE,i=1.
if (i>ListLength(A)) Output(B); // ¥ MuTB{H, B (AW —PTE

else {GetElem(R, i, x); k = ListLength(B);
ListInsert(B, k+1, x); GetPowerSet(i+ 1, A, B);
ListDelete(B, k+ 1, x); GetPowerSet(i+1, A, B);

}
} // GetPowerSet

&% 6.15

B 6. 28 PEPRSEMAME—RHE XK, WP EI M TFERIRRSHERRBLE P
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A RE AR (BP R AR . SR T AR 2 1R] 0FS 3 89) A0 35 5 SR A B 1 3 o il o 72 A9 AR
BHAR—RWEHE IR . YGRS P B AR 25 0 28 57 R A 7= A4 F J8 B, 1 75 4%
SRET £ X HANTFERAFRABHBHOLERE. XXMBHRBIRTE
R FE A R SR A% T 04T S5 OO B3 7538 D 3 78 o Y AR e R ik R R A 2 X
Ble-4 K4 BEMBEHRAASENRUAENBTF, RIS BERERMMALN 4 2)5
R .
A 6. 29 BARMIBRPHEREHWEMHL . XR—REIH,# EBIERRR

B 6.29 P4 TR EAB RS R

—NRBAERBR— N ZBOMGR. REIRIHUENWWHERS . HE L REART. &
MEBBTFEHA 4+ N EFENMLE BEEMNZ N SEFRELAHRE 3 14
WERM BMEMAANEFRALSERE EWFE T . HEFF/A -5 HERA - AR B
6. 29 BRGE N a ZAMM FHERMBASENHR .

REFHEGWEMRE TR NTE LR AR T RHEHA 6.29 WREMMTRE.
WP R RER HHEE L RBCHI AN TENGR(IHE LRFEEL
AT B R U AR R B AR UCSE RS T W R AR R &R FH, BN e 3
WO TR AR R E A, A MEREH TR, BN EZFRIX. HEk
6. 16 3R BT A & 34 R B A B 3% «

void Trial(int i, int n) {
A EAEBREN L E o xn AN i- 1 FERBTERAKEON i-1 MHEF.
ARG TR EERTREAEOME,
A % i>nl REB—ITEEGR.EHZ.
if (i>n) $HHHRHYRHER; Aony 4Bt B 4 B R E
else for (j=1; j<<=n; ++3) {
S LT PIE — T
if (MBI EESH:) Trial(i+ 1, n);

© PPEERAGER 3 AWM.
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BES 178 I FIET;
}
}// Trial

% 6.16

B 6. 16 WIHE— bR, fEUL ABE . BEWK 6. 16 WT 1 E 3 B R Al A — SR =, 64
REAERELTED XERE ERARENESSE.

6.8 M i 3T %

AR IR ENRER . B n M ERANARESHINE L 0B T
ERMEITHE X WO  RE B RHE 3,

ETHE XMW BT BZ R BRI AR A,

PR T #1 T RARHE . —E A= SHEE ZEYARA NS, BETINES TR
¥ BIARL .

BRXW THT SMEE. ZERVEM, TTEFFAM NS S BB TEHHA,

"X R R EREHERAE o NS EARAEMK XA b, .

EnEHB/NIBEART,, TEHRED . 6=1 NSk 0=1 B RE MR KM
by =2 Fl b; =5, ENTHTER 2 B E 6. 30(a) FIE 6. 30(b) TR, FA,FE n>3 Bt X0

CnR G

K 6.30 —XWHEE
(a) n=2; (b) n=3; () —MHHE n>1

—BEA T, —REF n(>DIMERH_XWAUBEREH —MRES . —REA

TERNETHA—RER »—i— 1 MEGA T RERCNE 6. 30(c)fim), K
O<z<n— o BULTATETFIBHEAN.

by =1
- (6-7)
by = D bibyriys, n=1
A LAA A A B R ORI is XA s AR,
Xt 51
bo’bl ,...’b"...
SE A= B o X
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B(Z) =bo + b1z—|— bzzz + s +b,,z" + has

=Eblzi (6-8)
k=0
A X
Bz(z) =bgbo + (bnb; +blbo)z+ (bobz +blbl —|—b3bo)zz + e
= - p
=>10)bb, 02
p=0 i=0
B#EG6-7)
B'(2) = D bz’ (6-9)
p=0
= R
zB*(2) = B(2) —1
Bp
2B?(z) —B(z) +1 =10
R _ K%
B(z) — 1+4+/1—4z
2z
H¥E b=1,NF l1mB(z) bo=1
B LA
B(z) = L—v1—4z
2z
FA_mXRBH
1 b l
(1—4)T = D |2 ](—42)* (6-10)

W k=0 B, R(6-10)HWE—T K 1,5F

1 = 1y Elozk_kl
B(z)—ZZ[ ]( )&y
aif 4
=2 2 |(=Drrmgn
m=0 |y 41
=142+ 22% 4 52° 4 142" 4 422° 4+ (6-11)
xf HR (6-8) M (6-11) 48
ok
- 2 1) 22n+1
i1
1 1 1
f ?_ )(-'2—.—”2)".(?_“)(_1)&22!114
(n+1)!
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1 emr_ 1
"Tn41 nlnl T a4l

B, A n R BT = R — CL R

RITETUA R - A ERITERA S, AX M RFEEME, ITE 8=
A SRR RS RS R — . Rk, AESSWH A AR S EFH 6k
BHRE—R IR XEREMH—R?

HSE S, XU BT R T RSB T R4 S D RYGR I A F/ L. BSR4 FH#
R, BIZEL S FFEI S, E— AN ESLER DTS —FE, B TH ARG EERE
EFH L.4RE ViR D, BUS 8 FiA 71 R, WS & D#EHF R4S RMEHS % D
ZHRAEFHESWPFFI EDZERAFRESANTFEFY. RIAX BELT
A5 B o R I 0 op 2% AN, SURDREBI T 9 BB AR LA SR 4 B 22 AR O BT R B0 A A TR I
B FIBRR Ay . ARk, (BT 38 )8 B 48 — XU,

Bl 65 T EMETFERIFTRERFENN.

HFFEF: ABCDEFG
mFERFS:. CBEDAFG
AT 4 bR AM R RAS AR XU, Hs A 6. 31 iR, WAEMBMEFAIER

(A) () (A) (A)
o
(9‘3 © ® 0@ ©
(® ®
) (b) O] )

(a

Ci. (6-12)

B 6.31 HBIFRPEFIIME R R E
XRHBN A, NEEZFHR KB ERS R (CBED), 5 FRK P FREH N (FG ., RIK1E

MEAETFRBETFF 52 R4 (BCDE), 5 FH 1 © ©
BT (FG) . 263, 7Tt 2 TR BT R FF
BRI SIS A % TR, B TR R 2 Q Q@ @
KA FERFINES A NETFR. ® @ G ®
ERHIE AR UL T 4R G R KR R B © 0
RS, e — X, ETEME—E, S & %
(a)

EHETAABNEIERAZ .
BRIITHBEELERERREA n M ANAR
BAN X HEHE. K 6.32 BHARFSFFFH =R
BRI IR n MESEN LB o MUKRS, HSEBFFIIHR 1,2, n, M AT
T8, AR N X W SR FFFIAR ., mE 6.32 FiamiiEd 8 MR _-X
B BRI 5302 12345678, i () W B s T JF 51 2y 32465178, (bW i FF JF7 51
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ALY P

BRE E) RS R |[BRRE E (BRRE iR | RRE R
=

-]

1

(]
[
o R~ = R
Hf « HE e HE— HE

3

B 6.33 A3 AR A L AR A AR

23147685, Hith, ARIEEK XA EEFRAFFIIER 12--n #) — R BT iE1R
PRI E. MPFRAMNSRBER R AHRMHRYIE. X
MIESHE T HE Rt M RNIIF, blE THRESWFFFS . e 6. 33 FT
AR n=3 B AR R A5 59 = XURHE o B B B AR R S AU R 45 ST 6 & . Bk, B
BIFERFF 12-+-n FRAEAR B A o 7 FE 51 A0 3 B 18 9 305 12+ n 3 75 [R) JI 7 4 A 0 1 AR T 6

(f)b BRMHEEIIMEE. XA RO
OQO Og 33 Q% e o (6-13)

n+1 2n

XMW RTESNBIT . &

% O%) 8%3 O‘% O’&) “6. 4.2 FRAKS = SUR A9 5 7 o AT G — AR AR AT

HBEE—-—-RBEEAE TR R, RZ

R MBER n M EEARRAEENRN M HE

M 6.3 AARABAwRA=R G WRA 1 MEREAREDE Z R

B#ER. Bt,=b-,. B634BRTEF LN

EHRMER 3 MG EN - XHHER. NERTT R, ZEHHER 8 R EE FR,
HEQMDEFREARFRESHM EXFER R, EMNBEIANRERE).

O 2FBEIPRAR 457 A,
*» 155 -

www.TopSage.com



B78E H

B (Graph) B—FBREAMRAM BRI RN HEL . ERERP WETHEZE
WELEEXR . BMEELRRRE - TEENRA - EEES ERESH S, JET
RZAEEHABHBERRR . FEE-EZLHEETRTRANT -BEHFBS I TR ENHEZ
THFAOMX,HRABHE-BHP TR EVEIGERE LMK MERBEL P LR
FMXAAUREEHN, BPERR M B TR AETRRMEX. fitk, BN ARKI
Z A REERNAERR, CBANBNET¥ . Z8% YE A¥ AR ITEH
PR DA R B H A X H .

BREEHEBFEREREEI T EME IR, 75 00U A B R 8 AR S 72 3
FULECAANRE, AR ERZIENFESHULE TERORENLIA,

7.1 BEREXHMAE

BR—FMEBEELEW, 0 E—HBEABRE, AR T HARBERE. HRBERBEY
EXWTF

ADT Graph {
BENRVVEAEHASENEBTRNES KAITEAL.
B/ AR,

R= {VR}
VR= {<v,w>| v,wEV H P(v,w) ,<<v,w>FRMN vE w B,
WHEPVWEX TR ,w>HEXHEFERE )
HEEXBIEL:
CreateGraph(&G,V,VR);
PR EKE . VEEANTAE, . REEAPINKES.
WAEGER I VR VR ENHER G.
DestroyGraph(&.G);
MR &G B CHE.
BEGR . HEHEG.
LocateVex(G, u);
P& B CHFEE,u il 6 FIRFHRSHE.
BAEGR . E CPHEETA v, MR B R TR 7B F A E B MR B HKBER .
GetVex(G, v);
VIl B G AETE v R G P RA T,
Begs R R E v B1H.
PutVex( &G, v, value);
&G B GHEE v CHPEITA.
BAELE R .5 v IR {H value,
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FirstAdjVex(G, v);
MBHMN - BCHFE VECHENTA.
BELERRE vE—TPETE. STAECHRASETR B E",
NextAdjVex(G, v, w);
WM& B CHEE v ECHREANTIR v v PETA.
REERER v T FT—ISETSR. HvR vHRE—ITPESR,UE
[\ “z”,
InsertVex(&G, v);
WA & B G e, v FE P T A A A R FIE .
PAESE R ER CHRYMFEHTA v,
DeleteVex( &G, v);
A& -BCHFEVRECHFEITA.
PAESR R G PTA v REMHAMN.
InsertArc(&G, v, w);
Mb &S -ECHFE, v wRCHAITA.
PSR 7E CPRHEN<v,w>,3# G REEm A, NEREFEXFHRIM<<w,v>,
Deletehrc(&G, v, w);
Mk &G B CHFE, v EGCHFHANTA.
PR PRI <v,w>,35 G RITE A7, B M BR 3 BRI <<w,v>,
DFSTraverse(G, Visit());
Mk A B G A, Visit BT A AR A B #.
BV R BT EEM SR . 758 52 R A TS B 3 Visit — K
Bl—¥%. —B visit()Fm, M #EL M,
BFSTraverse(G, Visit());
Mh A B GAFAE, Visit R T AR Y L I R 4 ‘
BAEER X E BT B R GRE. 708 5 ot B A TUR AT R 3 Visit — Kk
B —%&. —B visitO %M, ML,

}ADT Graph

EE P REHE TR EE R A (Vertex),V £

MES, E(,w) EVR, M v, w)FTERMN v B w

G Gz
TANETESES;VR RFATAZEMNXER () () @r®
4 ‘ @‘

) — 453K (Arc), BHFR v H IR (Tail) B{#1 4f &5 (%) @ (%) (%)
(Initial node), #f w } 3 sk (Head) 5% £ %i 5 (@ ®
(Terminal node), W Bf W E R & & | 7.1 ER
(Digraph) , #<{v,w) € VR hH (w,v) €EVR, B} () HEE G ; (b) EHE G,

VR BXFFRE, W AT T3 (o, w) REXBIEF
Xt R/A v Ml w 2Z 6K —4kik(Edge) , A 8 B #K 4 % 8 B (Undigraph) . #linE7. 1(a)
F G, BB M E,E SOk EEEiE P(mw)ﬁl‘]ﬁfﬂi v Bl w B — KB,

G] = (VH{AI}>

Vi ={'U| 2 U2 973 ﬂ’)q}

Al =010 s {01203 ) s {03y ) s {4 0y ) }
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B7.1(bOH G hEmAE.
G, = (V,{E; D)
Heh Vo={v 050550405}
E,={(v1,1) s (01 »v1) (03 y03) s (2 505 ) s (U3 509 ) » (3 s 05 ) }
BATA n ZEABEHTAHE B e RRURWHEE . ETERITRF.RITAZE
TRABH A SRS, B (v b)) EVR v B4 X F B, e B EETEERZ

0 Blgn(n—1). Hyn(n—1) %M KT EH Y 5 & H (Completed graph), % FH

E,e WBREBERZ OB n(n—1. BB n(x—DLEMHEMEHRIEOTL2EH,. R
B 8N e<<nlogn) B E FR 4 8 B B (Sparse graph) , ) ZFr b # % B (Dense graph) .
HotERA SRR 5 MR E X5 B 528 A X B B A (Weight) .
RENAUERIAN— TR BA IR WEERER. IFHFTNNEEER AN
(Network),
BREFHANEG=V (ENRMG =V (E'), Inf V'SV AE'CE, MK G HG #
F B (Subgraph) . #ilin,H 7.2 BFEK— &4 F.

" oo

®/72 FERH
(a) G, WTHE; (b) G WFHE

SHFEHE G=(V,{(ED), MREH (v,v) EE, MARTA v o' E K B3 K (Adja-
cent) , Bl v 1l v AH4AREE . 1 (v, o) 4k Mt (Incident) FIRA v M o', HEF W (v, v DM T A v
o HEBE, THA v BB (Degree) B v MIXBAMEE ,iEk TD(V) ., #lW,G, &
A v HER 3. TFHME G=V,{A), R v, €A, MHTA v FEBTHI
o TR VR A v, o, v ) TR v, B, DA v AWK BERN v
BN B (InDegree) ,ic2h ID(v) s A v HRHIKME B KA v K H B (Outdegree) , ic A
OD(v); TRA v E X TD(v) =ID(v)+0D(v), Hl, B G, &R v WAEID(v)=
17&4‘)& OD('UI)=2’E TD('U1)=ID('01)‘+‘OD('01)=3° —'ﬂiﬂﬁsﬁn%]ﬁaﬁ Ui B‘JEiE%]
TD(w) y BA—PH n MR e FARMHE, BREWT XK

e = —;—ETD('U;)
i=1
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EEE G=V (EDHPNTR v B TR o 1 B2 (Path) B — P TR 5 (0= 1,0
Vi s s Vim =0 )y HH (v iy y0:) EELN<m. TR G RA [ B, N B2 B A 1 1Y,
TR FFIRLE R vijmr s 0 ) EEVI<m, BBMKEREEZ LMARIMHEE. F—
AT F B S — N T AH R 9 B 2 R 0 Bl B SR ER (Cycle) . RIS TR A E R H B B
BHRAMERR, RTE—NTHARRE—IBAZN EATUEARAEL LA E K, 5
o TR B[] SR R fRY BR 3R

HELEFAEGH  MERNTER v BTR O FERHR, UKo Mo REBEN. WRXTFE
FEBFNTE vy, Vv, Mo, BEEBEL, WFK G %@ B (Connected Graph) ,
7.1FE G MR- EEE,.TE 7.3FH G MEREEEER.BG F 3 EES
B,8 7.3(b) frix. Frid%if 2 & (Connected Component) , #§ # & Jo ] B & % K i
T

B 7.3 o R HEE S
(a) TEE Gss  (b) Gy #9 3 N30 4 it

EEREGH MR TFE X v,0, €V, v, 7y, M\ v, Blo; MM v, Bl v, BFER
2, GCRBEEER. AMEPMBRIGREEFERARBENENZBEESR. INE
7.1(FH G ARRERE . BEAWNRERS R, INE 7.4 FimR.

—NEEENERME- MR/ ERFER, EEFETSHTE . ERE UK —
BRI a—1 &L, B7.5%G FRAEBSEN—RAERR ., WRE—-BRERRK LR
m—%&h , bEWR—IH, BIXZAEBERKMOBFEATRZEETE _KER.

@) ®
() ©
‘ | 5 @
()—» (e ()
B7.4 G BFAEEE SR B 7.5 Gs WEIEESRN—B4E R

—BRE 2 A TRRERMABNA n—1 Fill. MR—TEF 2 APHEAMDAFr—1%
BL2MEEEEE, WREZT n—1 KL, MW—EFHF. BR.An—1 FANEF—%E
T A .
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MR-ANFHERE —TTARWAEN O HATUEMAERYN 1L, WRE—-RAE K.
— N 1 E SRR B A TR AR, S F B EP%*‘BTﬁ FLERA B UM BE TR
AHRHMARHEIN., & 7. 6)@?2‘)‘3% @J

B ot

7.6 —A%mERHEE R

TERTR AR ERREREP, R THRNLE" N BEANLE” R — %
WS . B NBREBESEHKESCRE BTN A ZARAFELFH LR (B LE
KB PRI — DM REFID M — AR BT HERRE NS —FHE
—HANSRAZABAFERFRR. BATRETE RNFTEFEAPTRELE
BB HEF R GXAMHEFIFIR R VR TR . Hitk, Bl “TURE B S AL B 18 M & %
WREZXMNANKEERHS PR EEFS) . R, 73R TUR K ITA $# [ 31T
HEALEEX M HEAF ARFER T EH e AR ERITAKPE AR
F e AR k+H1 ANBERANE AN BEANT AR MRE-TPEINT —
MRERARE”,

7.2 BWNAHEEH

FERTE LR S BBS WP BR T CRAR LS BT UARERRNEES
L, TR B R R BRAR J5 3 OFUF BB 28 Xk
BOR/IMW. BTENSMELRER, AEFITR
ZEFARBAFERR, AL U E TR ER
RAHWYEABERRERTRZENER, DERF
IR P R AR B A 45, LT LA FE B BCH O B K B
RARRZANRR. A—FTH,- AZEERET
FEARKE, BRE—FRMEENEXBRGEW, B

—MH—-TMREENE N EHEARNSERER
AR — TR, AP R EA#HETANE R, B PR
BEEERESEAWESE mE .7 IR AE 7.1
RFEMEG MERNEG EEEE, BE. BT AT ST
APENMERNERSAHER, R KERNENE ®

BOTRRMHZERS, R, EXEHR RN AR IS
REMNERBBEFEET RZ, HEREIT
RACHEBRITARNE RE&W,. XN2GRIEW
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SRAGE, B, AR 2L, 7E S5 BR B PR B SR X RS 4, T B AR 4 R Y [ A 7 =
TR BT A MM R EWMREN. FANFPRR SERSERTMTFHEE. T
1Dl h 2 g

7.2.1 BARTE

RBAN A 2 B BRI R (TR ME B MBIE TR ZE KX R GARID K
B. HEA#RImT .

Jem= == E A (AP ERFEERER - - - - -
# define INFINITY INT. MAX /] BR{E =
# define MAX_ VERTEX. NUM 20 A BRTRH

typedef enum (DG, DN, UDG, UDN} GraphKind; //{# &% [/, I m &, 7o @ & )
typedef struct ArcCell {
VRType adj; // VRType R MR REXM, MEME A1 0
[ FRARARERE s M HE AL, WA AR
InfoType « info; // BXINAHR(FE MG
}ArcCell, AdjMatrix[MAX. VERTEX_ NUM][MAX_ VERTEX. NUM];

typedef struct {
VertexType vexs[MAX. VERTEX. NUM]; V/V-8k
AdjMatrix arcs; [ BEERE
int vexnum, arcnum; // BB R0 T s A I3
GraphKind  kind; / B AR
}MGraph;

B, B 7.1 9 G MG, WEBEERFME 7.8 Fim, U_RHARTHE n MR ER,
FEM DTS B 2 ANIME S RTERER . 255 B0 A AP 88 RE A X AR, U T
RAERHFROTRRFEAEENT =A@ E=M TR,

Gl. arcs = , G2.arcs =

o = o O
O = o
- O = O
o o = O =
=T = T =]

1
0
0
0

o o o =
(=T =

B 7.8 ERSPEER

EHTFOREEAZAEERFIARZEAREE L (RIOME FEZREEN
TRME. MTFREE, TR v KERPREEFE 177 (RE  FDHTRZM, B

n—1
TD(v) = »,Ali][j](n = MAX_ VERTEX_ NUM)

i=0

SHFEEEE i FTHTRZMATUR v, B HBE OD (v), 5 j FIKTRZFATR v; B
A ID (),
W ) &R B 5B B VT SE LAY
FE vy B (v,v) € VR

AL = (2 o

B, & 7.9 FUH T —7 1 F A E B SRR B .
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[co 5 oo 7 oo oo
o o 4 oo oo oo
8 oo oo oo oo 9
c© oo § oo oo §
o o oo § oo oo
L3 o0 oo oo 1 oo
(a) b

B7.9 MEHSKEFRRE
(a) BIN; (b) $PEEERE

Bk 7.1 RIEEBEEETF LM MGraph EXEMMERENZHER, ERER
GHIMERAMAGHERER:. MRAGRIEM, WEAERE7.2. A —-TRE - MR
RHle ZAMEEK G KR EIEXER O +e» n), HPXTEFEIER G. arcs MW IR 1L
FERT OGP HIETE .

Status CreateGraph( MGraph &G ) {

/ RBRH(BEERRRE . MERG,

scanf ( &G. kind) ;

switch (G.kind) {
case DG: return CreateDG(G); / tEFHE G
case DN: return CreateDN(G); // B MM G
case UDG; return CreateUDG(G); / WELHE G
case UDN; return CreatelUDN(G); / #ELMM G
default ; return ERROR;

}
Y/ CreateGraph

H*Ek 7.1

Status CreateUDN(MGraph &G) {
/ RABE(REEERRE WELHM G,
scanf( &G. vexnum, &G.arcnum, &IncInfo); // IncInfo i 0 MBWASHMBER
for (1=0; i<{G.vexnum; ++i) scanf (&G.vexs[i]); / WETAME

for (1=0; i<G.vexnum; ++1i) /AR EE
for (j=0; j<<G.vexnum; ++3) G.arcs[i][j] = {INFINITY, NULL}; //{adj,info}
for (k=0; k<{G.arcnum; ++k) { /) HESREE M
scanf(&vl, &v2, &w); /N — S AR T B T B
i = LocateVex(G, vl); j = LocateVex(G, v2); / BAE vlIHIv2EGHNE
G.arcs[i][j].adj = w; /) M<vl,v2>HA{E
if (IncInfo) Input( * G.arcs[i][j].info); // ZHFWMSHHELEL, . MEHA
G.arcs[j][i] = G.arcs[i][j]; / B<vl,v2>H R HRIM<<v2,vi>
}
return OK;

}// CreateUDN

g% 7.2
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EXMEEEW EBSTFEHR 7.2 FHFIMWEASEME. 0,FIRST_ADI(G,»# v
S — PR, B%, 8 LOC_.VERTEX (G, v)P| v EE G PRILLE, B v 7E— 4%
4 vexs PHIFS i, W WA arcs F5 i T LE— adj BRWEN 17O BFTESS
JEHNvHE-NPESEERG AR, FAE, T/ PEREBGCHHMLBEEN
FIZEHE—A adj BWER V"W G RFEIS .

7.2.2 4PEX

484K (Adjacency List) REM—FEIFHEEN. EXERP IEAFEI TR
BY—THER.F MTRERTHEREFMMHE TR v BAGIFEEERUTA v
HEMIN . S8R H 3 MRER, P& R (adjvex) IR 5T R v SPEHKER
AL E B (nextare) FE 7R T — &R0 BRI B 45 22 5 BB 48R (info) FEAE AA SR INH K W15
Boi{E%. 8/ MERLHE—RLER. ERLE RSP BRTRA & (irstare)
BRERPE-NERZN BRAEFRISR v B2 RHME XE R WEER (data) ,
T B B

RER RER

info —‘ I r data ‘ firstarce |

X R SL 45 R (AT DASE AR 80D 18 W LA 454 O T8 A6 A E BE AL T AE — TR R O B3R .
BIanE 7. 10@ MM FARAHANE 7.1 G MG, HPER., —TENPERTHES
LB Zw AU I

#----- R RART - - - - -
$ define MAX_ VERTEX_ NUM 20

typedef struct ArcNode {

adjvex nextarc

int adjvex; J H IR F AR [E B TR ML B
struct ArcNode # nextarc; J T — &M A&
InfoType # info; /) ZIRAR RS B
}ArcNode;
typedef struct UNode { '
VertexType data; A/ EER
ArcNode % firstarc; /38 T 5 — R A B TR 9L A 98
}VNode, AdjList[MAX_ VERTEX_ NUM];
typedef struct {
AdjList vertices;
int vexnum, arcnum; /B 2400 TR S A 3K
int kind; /BB R AR R
}ALGraph;

EXAEFE n MR e KL MEHBRRET n M LB 2 M RER. BR,

A (<70 ) MM TS R 48 B R B ML A B AR M A 2 2 D, At

KMEBRREHERM.
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o[n] F=z] F+~1]r] ELRERBERP, TR v HE
A BAR i M ERPRNERETMER M
2l | J={3|n] B8 i MERPHEINTBRART
3| ] g~ olA] oo BB, ARAR, 508 84
@ PR, ERFRRPHEEIHNE
ol w| J= 3] F={1]4A] HiNERKITEETR v MAK. B
1 il 4=« F{2[F—~{olA] B HTEFHEUIHAERUDIK
2| o| {4l F s F—11lA]l  w HEEW, TR —NFEE R E
8| | —={ 2] F={ olA] PR, X FANTR v B — &
B = 2] F11]A] Eho: 93K IR R, FIANE 7. 10 (o) fF
(b AAFAE G HERER.
o[ n] F=[3]A] ERESERNEFERE,FR
1| %2 AdeoTA] ARTRERNATRANES, WL
2| | = o[A] WEXRWBBEERER Onte), FM,
3l h| 4={ 2] A] FEEBLERTRBATLEE P A

(©) B N EEREN O e,

ERBEELFHRIE-TANE
—NMPEAMT P PELEHEHE
FEEFATE (v Mo ZHRERBK
WA, MEHRE  AHE MR B ARBEEETE.

7.2.3 +3eER

+F 4% (Orthogonal List) BH 1 E K57 —FMEFHEEW. TUREREKAE MAE
MPBEEMBEEREGERBIN—FHER. ETFRRXF . IR THAREFE &K
WA NS TEIHABAE TR IEE[ANERITEUR.

B7.10 4PEFMBPRER
(a) G 948 8EER: (b)) G HEER;: (0 G WEPER

W A
hlink ‘ tlink l info

A4 R

firstin

tailvex | headvex

[ data

firstout )

L S PA 5 A 2 B (tailvex) Fl3k 3, (headvex) 43 H1 $8 78 YK B K 3k X B 4~ TR
STEEPRALE 4 hlink 45 KA R 8 T — 495, T4 tink ¥ MMBHEAMT
— %K, info BRAE MM AUAR L5 B . VSR IR 7E R — % L, R AR R B0 3K . 7 R
—E ., B ES A TUELS AL Bl 3 M RAR i data 37708 Fn TS HE 3%
15 B, A0 T & B9 2 #R % s firstin 1 firstout N BIANEEIR , 42 5145 1 LUK BUA MK R IR
RS — ISR, B, E 7. 1) R FERE N FRRNE 7. 1L IR, HEE
A0 1 I R T L O 3, U S Rt T DA R AR A R P A A L TE
B+ R, SNSRI ER, S A AN NE A RYR, R—E &
TERFSHERF, ZLESUTAL S SN2 AR REE, TRIRFEH.
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o*’ll.rl Lofaf [ d={olz] n]

‘ 1 V=|!|A

@so \DNESEONE
w LT slofa] A sl1af T s[z]a{a]

(b)

B 7.11 AEEN+FER
A 1 B i+ F R R R R UL 0T B

#-==== A BT FRRIHRT - - - - -
# define MAX_ VERTEX_ NUM 20

typedef struct ArcBox {

int tailvex, headvex; // KA EBHMLT AWML E
struct ArcBox % hlink, #tlink; // 45303k A8 [F 7030 R A8 1R 9 90 A i 4L
InfoType * info; /) B KN B R

}ArcBox;

typedef struct VexNode {
VertexType data;
ArcBox # firstin, * firstout; // 4FHIHE M LTI AL — K ATHH I

} VexNode;
typedef struct {

VexNode x1ist[MAX. VERTEX_NUM]; // &3kt

int vexnum, arcnum; /7 T P ) 224 T S I 3
}OLGraph;

REBA 2 A TRNERM e KIMNER ETEYZA MER 7R, AR %N
Bk 7.3 Fim.

Status CreateDG(OLGraph &G) {
J RA+EEEFEEER, MEE EE GG kind=D6),

scanf( &G. vexnun, &G.arcnum, &IncInfo); // IncInfo 2y 0 MEFIMAFHMER
for (i=0; i<<G.vexnum; ++ i) { VR CEE-E b
scanf (&G. x1ist[i]. data); /AT R E
G.xlist[i]. firstin = NULL; G.x1list[i]. firstout = NULL; / ¥ih{ibig4t
}
for (k=0; k<{G.arcnum; ++k) { N WA EE A TFHEE
scanf(&vl, &v2); N OBA—RIME R SR
i = LocateVex(G, vl); j = LocateVex(G, v2); N HE vl fv2 fE G R R
p = (ArcBox # ) malloc (sizeof (ArcBox)); / BERRBZSE

*p = {i, j, G.x1list[j].firstin, G.xlist[i]. firstout, NULL} / X145 S ME{E
// {tailvex, headvex, hlink, tlink, info}

G.xlist[§]. firstin = G.xlist[i].firstout = p;  / SEALZE AV 90 65 L A94EH A
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if (IncInfo) Input( * p—>>info); /) EREFHEER WA
}
}// CreateDG

#Hi% 7.3

ETFERPREEZRIIU v ARKILBEZRBL v HLHW, BUAESHRE
FRHNHEMARE(RFE TEEL T FHXVANRY) . AN mE®% 7.3 TH, &
VYT FERONEEREMELSRREARN, EREAGERNRAS, TFHERERE
REABMIR.

7.2.4 PEESEFR

HEL ER (Adjacency MultilisO R T BB 7 —FEXTHESH. BRVERE
K EH—MBRERNFEEEH EORRPEGRBURAANEHEL . BE, S
ERPE—RA v ) BRANERLARESE (DM MERD . XEFEEYRIEF
SRR . 0 0 e 2R 2 I ) B R R A P R B S HEAT IR ERAE, I E B R AR
SERBMBE—-FLE AN FTERARTA-FANRWAE R Bt EFTX-RBEY
EHEERREHRAFRSEREFEEWENEE.

PELERNEWH+FERELY. ARRBERP . F-FAA-NERETE
HINTFRTRE 6 MR -

{ mark l ivex l ilink i jvex ]7 jlink [ info ]

Hop mark FAR B TRUREERL BT RB R s ivex F jvex R B M B 71
TR EE P RALE silink 3818 T —KKH T TR ivex B ;jlink 5 18 T — RAKM T TR
jvex Byl ,info HIEHM AL MR EMFEENEH R, F—ITMARELA-ITMERERE
B30 BT B PN SRR AR, «

data firstedge

H,data BB AE A XLHE B, firstedge B RE—KKMTRRA B0, F
W.E7. 12 ARAENEG NBELEER, EVELERP,IAKMTR-TIHL
BRER-SRP, ATERAKB TR WSV ERI RN EEER M ERSP.
AR, EEETE, ABELERMPRENEHN, NN ETR—-FUEPERP AR
AMERER MESEZERPRE-MER, B, RTHEAE R HEN—MFER
S BEZERTTENFHENDEEMARA. ESELERL, SHEXRRERNLITM
PEFAM ., PELSERORBGHAWT

Y/l EnEHBESERTFERR — - - - -
$# define MAX_ VERTEX_ NUM 20

typedef emnu {unvisited, visited} VisitIf;
typedef struct EBox {
VisitIf mark; / ERERIE
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ol { Lol [nfy] [ folna]s]a]

| T —+ 1
‘DEsBENANIRENEDN
3| }

w3 Ta[ Ta]a] [ Tz]a]<]a]
}

B 7.12 EmEG MELER

int ivex, jvex; AR A A TR A B
struct EBox # ilink, ® jlink;// 4h548 i KMX P4 TR KT —RA
InfoType #* info; A ERIE B

}EBox;

typedef struct VexBox {
VertexType data;

EBox * firstedge; A A8 5 — S B 2 TR ) 3
} VexBox;
typedef struct {

VexBox adjmulist[MAX_VERTEX_. NUM];

int vexnum, edgenum; /A T 11 P 64 24 T R i
}AMLGraph;

7.3 B ®EH

AR B8 P 2L 7E M, RANA BIE R — TR R VR B P EARTA, BEE—

TRV F— K. X —3 7900 44 B A9 & 5 (Traversing Graph) . P& #:8 [ 5 %k =&

3R fie ] 4 32 3 A A 4 N ROR SR B B 42 S 0K O Tl
AT, EHGE I E R B R L. B E ) E— T AR AT AR A1 AR B BUS A

SEFTUERTEAMSZE, TRIEEEARERRZE, XEFZ A L. 6
B 7.1(b)HH G, I TFE R FER R, HHAEWE T vivesvsv ZEEHEH (000X
AYEE v, ATBER—TAEH R SR ERGEQLES, BDAHETEANEVE
TS, N, BT LR — M BB visited[0. . n— 1], EHMBHEE VB R F

F,—BUIR T BUR v, B visited[i |0 “ R 5E AT RIB KPS
i H A P AROE T B R R LR R AT e R. EMNXMNERENE RE
#E .

7.3.1 REREHER

& B R (Depth- First Search) 8l T A EHEBE,. EREEHEEBERH
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I,

BRMHRSBEFHFTA T ARG HiG0E, MRERCHETANEPENITE v
BRI TS, RGN v IR R NS EAHERERCRER BZRFFA
v A B4R AHE A9 TR ER B U 1) B 5 25 MRt R R o A TS R, M B el o — A R i
WUTRIM TSRS S BEE FRSE, EZE A TS ERg I 2 1k,

DB 7. B3R M E G, R, BEREHEERBIEYOSIRME 7. 13(b) RO,
BN TR v HRHATERIEHEA T TR o 25, EHEBESN v BH v, RYHHE,

B7.13 BEENSR
(2) BFE Gy (b) BEREHEGIE: © rERERENTRE

MM v, HEHIFEE, KKK EEMN v . HEBTEE, ZHET v 25,8
F v MR AHERIHNE, MEREE v, HTFFRENEE, BRAEETH v,v. HE
v W TF v M5 — DT EREE,, ME RN v B v BHEHITTE. B,
BB KT TR FF R
Uy > Up > Uy > Ug > U; > Uz > Vg > Uy

BR.XE-TBANIER. A TEEIIBRPEFXAMSESCEITE, TFHER
AR A B visited[0.. n—1], HHIME K “false”, — B AT A B 18], W H AR R 0 2 &
X true”, HAEEGETMARE 7.4 M 7.5 FR, H w=0 FoRFIEPEA.

O RPLUETELMNILERTRAOHRIES UFRLNELRTNENERE. APH/ REBRROH
Vil B 4B 4 5, KI5 P R U R B 48 3 T .
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J--- BRETAMISHEHNSRTHE ———
Boolean visited[MAX]; A Vi AR S
Status ( # VisitFunc)(int v); / BR¥AFE

void DFSTraverse(Graph G, Status ( # Visit)(int v)) {
/3B GRS BEAE SR I .
VisitFunc = Visit; /R4 KA R VisitFunc, {f DFS R LR REIE (28
for (v=0; v<<G.vexnum; ++v) visited[v] = FALSE; / Vjlalir&E&AMIEL

for (v=0; v<<G.vexnum; ++v)

if (lvisited[v]) DFS(G, v); // Xf AR i5M 8 TR# A DES

g 7.4

void DFS(Graph G, int v) {

A MR v AT R8Tt R B AR AR G
visited[v] = TRUE; VisitFunc(v); / iiE&E v4TA
for ( w=FirstAdjVex(G, v); w>=0; w=NextAdjVex(G, v, w) )
if (lvisited[w]) DES(G, w); A % v B 4 S 1 6] 0 4R B T X w s I3V i DFS

Hi& 7.5

oW EREE ERHEN, AP ELSAMA—K DFS LB —BEA
WA ERE SR, IABNEHRH#ETER. Bk, BHEKEELR R &
MAEREPESNTRE. HAERMBENBRTHRANFESH. YA _EHAE
ARBEEHERNFEEAN  ERENITURNPESTTHRED OC®) , HF 2 HEF
TRE. MELUPERIEEA RSN, RPELFTHFRE R OCe) , K e KM E
AR E A BRI R B, Y DL SR R R AR A G B, R BE O SE 18 KR 7 A /Y B
EIEZEHRH Olnte),

7.3.2 "ERERER

I~ B {518 & (Breadth_ First Search) i 250 FH M3 2 YR T B2 8 .

BERMNEFEDS v HEEHRT v ZEMREVIRE v &K Piia 8948R,
SR 43 3 D3 e G B A H R AR WK T 18] AT A9 S8 8 1, 3 “ SR B Ui a] B9 TH S B9 SR B2 iR 5B
FURRUTR TR BB R BT, EZE BT A B 8 U a] 4 T f9 $8 88 R & g iy ml
3, FHETEPEET SRR, U FERP - REBEHRNTAEERR . EX L
RER . EZEPHAA TS HRBNIE. BaiEHE, EREEREHENTERRELU
v ARKBA  HEEE, RRIFRAM o FREMERREKEN 1,2, MR, fn,xt
G, #F EMERRRFNERIE 7. 13 R, & v, # v, ALK v, M
v RIE MR VT[] v, BISBEER v T vs B vs MISPEER v v BIG VA v, BISPEER s
B FXET KPR S E BRI BB A TR &R U A, e 58 B T B A48 ) .
15 2 i TS U1 5] F 31

U >V ==V —>U —>U >V >V =W
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MBEEREEREC ERTWIBFUFE—MHRGREEL. HE, 5 TR
FBRRER 2.3, ~HEI, %WﬁMﬁUUﬁ%Bﬁﬁlﬂ%%éﬁﬁﬁ L2, A,
TERERGNEEINERE 7.6 BiR.

void BFSTraverse(Graph G, Status ( % Visit) (int v)) {

A BIIEREIERRREE G {#AMBAS QM MRS A visited,
for (v=0; v<{G.vexnum; ++v) visited[v] = FALSE;

InitQueue(Q); C N BEMHEBIBAT O
for (v=0; v<{G.vexnum; ++v)
if ( Jvisited[v]) { VAR E 315
visited[v] = TRUE; Visit(v);
EnQueue(Q, v); /v ABAFI
while (!QueueEmpty(Q))
DeQueue(Q, u); // BALITTEHEAHERA
for ( w=FirstRdjVex(G, u); w>=0; w= NextAdjVex(G, u, w))
if (1 visited[w]) { A w R B i AR 5D B 4B B TR

Visited[w] = TRUE; Visit(w);
EnQueue(Q,W);
/Rt
}// while
|/t

} / BFSTraverse
"HZE 7.6

S EREE BT TR EL KA. 85 E R SE R RSB R S
B R, R BERAEREHTENN EEREMRELLCRRBIHER, HERR
| 2 RBAUARAE T X TR AR VA R BB AR

7.4 BBy EE MR &

FEX — 5, RATHEFI FR Fr B i 38 5 K A8 PR 0 28 18 4k TR0 A R 1h R B/ AR A JR R
DREEEHSEFMENSFHEMATRENRE.

7.4.1 EEENEESBMERR

FEX T 1 B AR B A, 3 FEEE,, UFNEHE—TR R, #FTRERLEER
BERAER. EAGEINERRERA. XNEEEE, UTNSITR G RETH
R ME KA HFHERFADRATERIBPBANTRIGRFIE I EENE
EABRPRHTAE. Al E7.3PHG REEER,HHEE 7. 14 Fim G HEERHE
FTREREERRD .3 WAR DFSER G HATR A.D R G %) %2 # TR 17 5
F?ﬁu%:

ALMJBFC DE GKHI

X3 ATURES A LT RKE TR TR, EARTIFEEE G 3 N EE
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=

"
S

o] Jeo] (=] [o
> 2] > 2]

10] 18] +={7lA]

d

112 -
7

12] +—={9] 4+—{0TA]
—11] +—{9] +—={1TA]

w00~ > G e W = O

[11] A

p—
=

;

[
[

Zir|Rl=|=|z|o|w|w|o|o|w| >
|

[
(o]

B 7.14 G WBER

B(G)FH34.

o F Ak 8 A , 54 % 8 2 B A T
SR TR B E O i3 — B M E TR
AR X 2 i i 4y B i A RS R R 3%
A E R AR BN, B 7. 15Cc) BT R
H G MBENTBERZENR, EH 3 RRE
5 AR 4 AR

{B B LA B 7 Lo R A £ BRI 7
s MBIk 7. 7 A AR AE 7 38 B i R
P 5e 4 R Ak . H & DFSTree R8I 5 &
7.8 Fim. BRI 7.7 WA [B] B 2% BE
A8 AR .

void DFSForest(Graph G, CSTree &T) {

/ BESLTC G Al B BE R e A LBk AR Y
N (BEBETFCR)RBHERET,
T = NULL;
for (v=0; v<{G. vexnum; ++v)
visited[v] = FALSE;
for (v=0; v<{G.vexnum; ++ v)
if (lvisited[v]) {

p = (CSTree) malloc (sizeof (CSNode));
#*p = { GetVex(G,v), NULL, NULL };

if(IT) T = p;

else g-—>nextsibling = p;
q = p;

DFSTree(G, v, p);

- 2 W 7. 3BT,

WEGRERE GCHHRAHNES,
U] DA ] o A — O 0 T IR B, o B N
EGABPANES TG B(G), K+
TORBHEALSBTHEMBNES;
B(ORFRWANNEE. BR, TG ME
G HETA TR — e B %8 B G MR/
HFE,ERIYHENL EREEEMY
—BRAEBM, I BB FEEREEREEMN
RGBS W B B RE W
RIS A A . Fln, B 7. 15(a)
(b)Y R4y 3 8 B G, BB E R 6 4
W EREERW BERRBEIES

Q Q
Q@ Q) (%)
W W ® G-
» &
(b)
0: U
g 3: 13
|
12}!
H)

(c)

B 7.15 A R 0 A AR AR AK
(a) Gy RO BE R S 4 LAt s
(b) Gy 9T BEE 554 ALY 5
(e Gy By BE S PR AR

A8 v TR o 4 A AR B AR 4
/SR R

VA 3 T F-8

A R — B R AR (T B4R

A REFEA A A AR CRT— BR AR A SL 2R ™)

A QA8 AT A R AR
/ BESLEL p R A R
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} // DFSForest

"% 1.7

void DFSTree(Graph G, int v, CSTree &T) {
/G v A TUR R IR BE AR 5658 7 A G, BT L T 4R A9 4 AR .
visited[v] = TRUE; first = TRUE;
for (w=TFisrtAdjVex(G, v); w>=0; w=NextAdjVex(G, v, w))
if (lvisited[w]) {
p = (CSTree) malloc (sizeof (CSNode)); / PEEFEN
*p = { GetVex(G,w), NULL, NULL }; '

if (first) { /ouRVHE—RETEHSETLR
T—>1child = p; first = FALSE; Y RBHEBEFES

Y/ if

else { A W R v B MR B Al A 4R TR AR
g —>nextsibling = p; VR —SETANARBE A

}// else

q = p;

DFSTree(G, w, Q) ; A MBI TABREERERTE GBI FERN q

Y/ if

} / DESTree

Hix 7.8

7.4.2 HOEMNEBREESR

REMEEREREFNBENBREESEN—IFNER L. BRUTFEXRES
HERFEEEN WRREESRNERIT .

(D EFEAEG L, AEMTRAERE KT S A BIRHTRERCEERRE I
HEMASEANEREZR (PR E DFS RO MM E T A EX. KTt
7.3 1R EEEIN TR ABH: (a) ZEHA DFSTraverse ¥ & E#H T HEAEE N
Ak, BIZEEA O L count=0 BIEHA);(b) 7B H DFS BEZ B ZRBERNTRA S
ICRES— T8 B4 finished vexnum]H, B 7 DFS lREt & H 2 A L finished[ + +
count]=v HiEH].

(2 FEME G L, \N& )55 B8 R T (B finished[ vexnum — 115 ) TH &)
R HrE LU TR R 3k B IR PR 20 1) B R BE A S0 38 R A I, 25 YK i S B 1 1) B 4 1) B P
AR MARKRTHRATEREERERENBIRAL R SEEL W BEEMRCER
BHKKREE, EEZFEMEFAAETRSEBEERE A L. AT DFSTraverse it &
EIMTBX: BEPE-ANMEFBARNARZEREN v M finished[ vexnum—1]ZE fin-
ished[0].

M, B— XA DFS R mE ERAEEHFTRIBNTHSEEREENEG F—1
BEESBNTAE.

BlNE 7. 11 iAW ERE,BRENTA v BEERERLEERF B F finished
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HAPHTARSH,3,2,00; MEMNTE v &6 GEERLERER.S2HEA
TAE (vvs,v ) fl{v}  XHRZARENRNREESROTRE.

FRREBEBSBHOE S HELFER . (DWE—IFEEG. .,/ G=,{AD,
G, =WV, {A D TFHE (vi,v) EA, UK (v, v)EA,. NG FHAEMG FRHERH
9 (2) EFME G, L, N\TA finished[vexnum—1]H RAEFEMEMREH . AT LIE
.G LHBREREERFAFIE—BWHNTEAEINGC HREFES BT
ﬁ%[ﬂo

B AR, P8 7 R 38 7 3 43 B i B ] B % BE O R GR BT AR R

7.4.3 BRINERE

BREE 2 MRTZMBESGEFKEMN, MNEE» MRTRATE~—1 FLEHE. X
B, BREZBIXHE—NAE, MAERTELRNARTRELXERFN.

EEBWANMT ZEER A U E — KL N BHENE —EHEFRM. 2 MR
MZE L BREZAHBRE n(n—1)/2 FRE A, T EXLATREMREPEE—1 &,
LA 5 B #E B dc D B 7

AT A 58 PR RR n AR A K n AN T (8] FT RE B O 15 & B, P A TR
RAWH , ARRFENTZ B R, BT AMERRHEMBRMN. FTF 2 MTRHE
BRI B FEARMERN , B—RERWEBATUR—-ERFN. BE, RINEEHE
DR — AR A R, Bl R B A RE B A . X A1 () R R R A 1 A Y Y /R A AR LR
(Minimum Cost Spanning Tree) (& #R S/ E BB B[R 81, —BRAE B B9 AR BE 27
E&BHRMZH,

HER/NERNAT A SMHEE. KPS EERAT B/ R KT 5] — /K
J MST R B N=(VAEDE—ITEERURTMSREVH—-ITEESTFE. &
(wr, ) B—ZBEAR/MUERM A, HF veU,veV-U, W LFE—-REEH (u,
v) B BB /N R

AUARIEEIERZ . BEMN N HEM—REDEBRNBARAELE (v,v). BT R
38 M _E B — R BN AR 240 (us ) AR T e, A R B E L, T P FFE
—#%BE w,MEK., B—FHE.BF TRAEMK,UE T ELFER KB W ),
K eU,veV—U,Hufu'ZE,v Mo ZEHEKEHEE. BEhG o), E7
B LR E B, A EE 5 —BERKN T . BX (wLo) RMAET W o), 0 T B
MBPAETF T, T REE (u, ) — B R/NE R . B FEETE.

& B % (Prim) B M E B8 /R (KruskaD B R B FIH MST R ER/NE
R B BB

THANBEEBEE,

BEN=(V{ENREEM, TEZN LB/NEBRWFHANEES. BENU={u)
(w €EV), TE={} FiR  BEEPITTREBEE . EHE v€U,ve€V—-U Wil (u,v) EE B
—F RN B/ (o v) HFAEE TE, R v, FAU,HEE U=V RFik, HE TE F
WAE n—1 %&#,0M T=(V,{TE})H N B B/NERK .
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HNERAZXPMEEERE—NHEHA closedge, LIEFMN U B V—U BEF B /MUY
B, MBANMHR veV-U,EMIBATHFE— MM S R closedge[i— 1], EAER
A, Howh lowcost FEif %A L. B4R,

closedge[i—1]. lowcost=Min{cost(u,v,)®|u€ U}

(e)
#7.16 LTEBBFEWERNMEENGTE

vex BAFZA KM TE U TR . BN, B 7. 16 Brs ik B R i 1 M 8 — 48
RAMEBHOERE. EMESETHBRAPEBENTANE 7. 17 FiR. MHERS

' 1 2 3 4 5 U V—U | k

closedge

adjvex v v v {vi} {va vy, 2
lowcost 6 1 5 VisVsaVs)
adjvex V3 vy V3 V3 {visvs} {vasvys 5
lowcost 5 0 5 6 4 V55 Vs )

adjvex vy Ve V3 {visves | {vayvy,
lowcost 5 0 2 6 0 Vs } Vs } ’
adjvex vy V3 {visvas | {vyvs } 1
lowcost 5 0 0 6 0 Vs sV}

adjvex V2 {vi vy, 4

(Vs }

lowcost 0 0 0 3 0 Vs aVisVa}

adjvex { vy avs v

lowcost 0 0 0 0 0 VisVzsVs) 0

M7.17 E7.16 WERDMERMIBPHBEAPESENE
Byl FU={u}, W8 V-—UFRETSAHE/NL. AN KHE TS 1 W& &L, F
— RN B/ (p »v0) = (1, 3 A M LS — &AL, FRE v(=uv)FAEE U,
REBEUUHBIBA FIE. BEH closedge[2]. lowcost A0, IRTIAR v EFA U,

@ cost(u,v)ERBFTH(u, ) IR
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RIG B F A (vs yv,) ERIAUE /N TF closedge[1]. lowcost, M T & B closedge[ 1 ] i1 (v,
v)) R HE ., FEEW closedge[4]F closedge[5], KL, HF U=V, BEUZ
YR R PIRISR A RS, B4 P A TH R Z 8] 78 77 76 19 31 9 AUEL R DL S Ao i Y B KB
(INT-MAX) , M ¥ BIBFIEMFE 7.9 iR,

void MiniSpanTree. PRIM( MGraph G, VertexType u ) {
/) FAY BB u DUt RN G BB /NE R T M T S K.
A EFATURE US| v-U B B/ M B E S
/| struct {
/4 VertexType adjvex;
/4 VRType lowcost;
//  }closedge[ MAX_ VERTEX. NUM];
k = LocateVex ( G, u );
for ( j=0; j<<G.vexnum; ++3j) /B BA MR
if (§1=k) closedge[j] = { u, G.arcs[k][i].adj }; // {adjvex, lowcost }

closedge[k]. lowcost = 0; /.U = {u)
for (i=1; i<{G.vexnum; ++i) { [ EERS G vexnun - 1 MK
k = minimum(closedge) ; AORETEHTF—NER 58 kTR
// WBf closedge[k]. lowcost =
Y . MIN{ closedge[v,]. lowcost | closedge[v;]. lowcost>0, v;EV-U }
printf(closedge[k]. adjvex, G.vexs[k]); /A R R 3R
closedge[k]. lowcost = 0; /BT EIFA UL
for (j=0; j<{G.vexnum; ++ 3)
if (G.arcs[k][j].adj < closedge[j]. lowcost) N BETAHFAUGEHERER

/Ml
closedge[ ] = { G.vexs[k], G.arcs[k][j].adj };
}
}// MiniSpanTree

"% 7.9
Flan, 3@ 7. 16 R, F B 7. 9, B AR EB 5 KAF:{(v,v),

(0350) s (05 s0s ) 5 (3 502) 5 (02 905) } o

AWHEE 7.9, BEMFE n AR, WE - NHTV RN TEFEDRFER n, 5
SAERERRFE R n—1. HAEFRHAHIEF . H—R7E closedge[ v]. lowcost F3R
ME,HIER n— LR REFNEFRAAGE/NMMEN, HAEN n, d, FEBEE
HBfEIE&ER O(*) , 5 M BOTE %, B GE A TR 10 58 25 0 P A0 B /A A .

&M FREEBREHER, B EEZEHR OCeloge) (e AMPHME R, H i
MM TFEEBREERNS &S TR U5 R 88/ BRH .

REFFREENS —EBRMERNERRK. BRZEEN N=V,(E}), 4K
INE A BRI IR RS N B 2 ATRAT EAWIEEEE T=, (D), BhE A ER
—ANE#ES R, £ EPEFERMEDNL, HFXOKKHTREE TR AR MNES S E
E PR HAMAR TP, BMEEHAMEFET —KARNMEDED. KKREHE.EET
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AR AHER —EETR& ENE.
40, B 7. 18 PR MR B B R R BB — RN E R B R . AR B

@I@ @:4' XII

B 7.18 RENFREENERNEBRNMTE

1,2,3,4 M4 ZKMABTHRE ELRRG MEFHEMAR T 4, 0K 5 BB KA (v o)
Mo, v PEE. BAEMNERRFTSER-SZESB L, EMNEMA T $, 0 &
T = EmpE, M F—&FRMN (=D BB (v, v) BREW N EBLSEMAMA T, H
I, 9 3 L — B B /N LA

ERELZEXN  FHBAW— K. BEUE O BBABHNEREHM M, N
BREEB/PM BHF Ologe) BT H (55 —KF O(e)), NAEREK THENEE
SEBEABRERE—NENE NBE T MAFRANERBAEMTRENER SR, B A
PALL 6.5 F5 1/ B MFSet 8 BIRH R T, & T i3 B O(eloge) KRR, B it
REHRREENEEE2EHN OCeloge) .

7.44 XNTAMEZEESE

BEEMETA v UEM v HXBENEAZE  BEH—TEESESERA K
AU L EE S ', MR R v B —4 X5 K (articulation point) , —M&H K
W ERWEEE YR EZEE (biconnected graph), EEZFAE L, B —X T S 2ZHE
ZORTEWERBERE, WA 2554 TA LA RAKH T TR & 0 B R B R B il .
HEEEEEEDWE E AT A SRR E N EEE, MR EREEERN k. XT R
MEHEEEXRTERZHNA. BRI RAEENENENEEERS , RRGHT
R.2ABEB RS AR ESE B AR, BARWARLENER TE; X, — iz
MEREEBERN, N YREFMEE RGN ERE M, iR Z 055 A5 85 % 58 m
7 B0, BB KRR E BN XBEBR TR ESZBENE, NEKLETHRBHFER
T BN FREBAZREW,RZ  ERET FERRITHEHER LFEEIFHEH
S0P S =N ‘

Blm,E7.1949EG EEBEE EARHEERE., A$PHF 4 1MXW A AB.DHG,
FEMETR BUKFIEKM IR B l.G i8I M 3N E#EF>B{(A.C.F.L. M,
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J}{G.H.I.K}#{D.E} . B, EMETUS A B D R G LERFA KK TS0,
W Gs 57 P38 4 B i, S8 IR AR
FIRARBEMR LB REATRBE RN R IFhTH I ERETREEEN.

7.19 #EilE G

B 7.20 Gs WHBEM e i

B 7.20 i IATIAR A R BRER SR BB Gs s B E R a4 B, Bt
LFAWH, BERFR B A BIAEERH LMD . IWPE—TE o ME . HEFEA
AEEZRERBNBES MEICEE S MB RARENHEESREEZMEERSR
ROSBHE A o H TR BE L o A AR FT 78 L P2 365 s O AR 1

(D HEBRRORARREFRL AT UMERTEALHXY . BVESRAR
FEBRERRFR P TS 2, B, 25 W AR TR, A R 28 iR A R P #k. i 7. 20
FRTA A,

(2) HEBRHFRENEHFIR oo HERFROBAFR PO EMSESHBEER
v B SER A, W v RN R . B W% v, W70 7 B A 3t 38 4 B 4 8 3k .
e 7.20 F TR B.D MG,

# % B Graph= (V. {Edge}) 5 %7 & S [ B #9175 8] s 3 visited,, 35| A—Fi B &
# low, M —REFEMR SR BEHEATRBEBBRPFEENTE XN A,

& X visited[ v ] R I BE 4G S48 R 7 3% 8 B B D5 (] TR v BIIKF 55 8 X

1w BB v ERBERCERW EMBETSR

k BTS v R A A -k EBgs i
low(v) = Min< visited[v],low[w],visited[k] | 3 455 & ;

(v,w) € Edge,
(v,k) € Edge,

EFXTFREATE v, FEBETE R w H low[w]>visited[v], IIZTIS v bR ETH. AR
4w v MEFE AN, low[w]>visited[ v], # ] w BREFHHTIEE » BHEEREZ.
B E X A4, visited v EHE N v EREMREEBRRONFEFEINFIHFS, REEH
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DFSBE L BN IE A W H visited[vo] = 4+ 4+ count (£ DFSTraverse # % %] {&
count=1) B} 7] ; low[ v] 7l i 5 /¥R P IR BE R S £ AR SR 18, T v U5 R R 9 b B IR R 10
B AR DFS MM FHRE, R EERCHREI WA EETH IR LW A
WEERERE 7. 10 8K 7.1,

void FindArticul (ALGraph G) {
/ EBEGUSEREFHMEN ERHABE G LELMWAY AR, 2B count
pogriiihan
count = 1; visited[0] = 1; N/ BESERLE 0 STANERNAIR
for (i=1; i<{G.vexnum; ++i) visited[i] = 0; / EATNAMKNA
p = G.vertices[0].firstarc; v = p-—>adjvex;
DFSArticul(G, v); /MBI REELEERET A,
if (count <C G.vexnum) { / ERRKBRAE ZLWR TR
printf (0, G.vertices[0].data); / WEXFH.&GH
while (p —>nextarc) {
p = p——»nextarc; v = p-—adjvex;
if (visited[v]==0) DFSArticul(g, v);
} / while
Y/ oif
}/ FindArticul

HZE 7.10

void DFSArticul (ALGraph G, int v0) {
N REOANTREREERCELE G HERHBH LT A,
visited[v0] = min = ++count; // vO R4 count 4R TH &
for (p=G.vertices[v0].firstarc; p; p=p->nextarc) { / M vOMEITLETARE

w = p-—>adjvex; /w2 v0 BAREE X
if (visited[w] == 0) { /W RG Vi, £ v0 BT
DFSArticul (G, w); // B EIFIRE low[w]

if (low[w] < min) min = low[w];
if (low[w] >= visited[v0]) printf(v0, G.vertices[v0].data); / % &
}else if (visited[w] < min) min = visited[w];
/ w B, v vO 7EA4 R LRI %
Y/ for
low[v0] = min;
}// DFSArticul

g% 7.1

B, B G, &R ITEIE visited 7 low K BB {E 01 F B3 .

i 0 1 2 3 4 5 6 7 8 9 10 11 12
G. vertices[ i]. data A B C D E F G H I J K L M
visited[i] 1 5 12 10 11 13 8 6 9 4 7 2 3
low[ 1] 1 11 § 10 1 5 5 8 2 5 1 1
K18 low {H AT F 13 g 8 7 6 12 3 5 2 1 4 11 10
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Hep ] REBE—ARE low ER TS, B FHAERBU,L), W low[J]=Min{visited[J ],
visited[L]} =2, J{ER—5), LRE B 38 m 0GE R R 2t F BOR B, B FAZ 0
XWEMAHG, B, AMEREEEHEL EREFRAXIZ.

BT LEARABEMNSERRE— RGOSR, B, KXW AW EERETHR Ozt
e). HHMTHMHEICEES &, NHFAEFEE P M —EFANA, EFRAFHER, BREE
HC %M.

7.5 AHEITHEKENH

— NI WA [ B FR A | 7 3 B (directed acycline graph) , & 8 DAGHE ,DAG
BAE—-XBEARMMNE—-ROFEREEE, I
B 7.21 3R T A EK.DAG B fA [ &K
BilF .

HEEAERMAREA AL TN ERE
AMEHRTE. Bl TFTARERER

(Ca+b) * (b * (c+d))+(c+d) *

&) % ((cdd) % &) B 7.21 A .DAG E A i E—l
AL 6 e - U R RR, WA 7. 22 iR, (FAREZELR, TEING —&
HRAMFRER, Wc+DM(c+d) xe HF, E_XRF,EMNMBEZ LA, EHNHAAERE

H7.22 A-XRHRRSR Ml 7.23 fiikFik A 0TI E

FERE WA EH A R F A ML, NI S E. GImET. 235 R ARRFA—F
BR M A [T A .

BE-NHRAEREFENZLTE EZ . XTI m E R, % 5 E N 5E hd
2 oh 8 B [ 3 CEPEE 1) 2 v 1 5 M TR R 320D , U a0 S8 A7 6 36 s T % T 1 B SR 3, X 4k AL
MATTRERIEMREEREERFRP S —RERK LTSRN, B, WRNE AL
FEATR v HEKET 7 ds(MERZAHA —FATA « BT v K B3 nE7. 24
Bim) BT u BERN ER o T MNERMEFLEFELST TR v Mu HIF.

ARALEFEREMAE N TIERRANATIBNARNTR. BREFMEKFILZ
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St JLF BT A B T (project) ERA[ 43 9 3 T AR E Bh (activity) I F TR, X EF T
BZE . BFZE—ERHFNAR MEPRETFTEY
FEBLMER—BEFIBRERZE. HEAMNTERMNER
88, AR BRI T5 T 8 R — B T B B LR %
17 ZRASH A TR ST BT LA B ot 1], 3T A
B, BN AT INEF MR R B RN BRAE. TES
B PN FEITIEZ .

7.5.1 $REhHEFF

f+ 4 & #h #+ HE FF (Topological Sort)? & B #ik, B
ENMEEGEW—TMRFBIAXES LN —NLEF X1  ®m7.2¢0 s5FWERE
BUERZNHIMNETF. BEEHREPXTRFM2SF B 08 B R S 2 Y
HIE X :

ERE X EWEXRAR RBARK . IMHFHAMEREMN, UWHEREZES X LHWRF

XER.
W REEA X LWIRFAF (Partial Order) , IR EAN z,yE X F 2Ry 5 yRx, A
MREESX LHEFXE.

BEUHE . RFRESPNERTRAZEF LE, METFHRESTEEARRZEY
AILEE. Bl B 7.25 iR EAEEE, Pl (z, )RR 2<<y, WD RRRF,

C
e?e OQCSCRC

(a) (b)

B 7.25 FAMRFHESFNEME
(a) #’ARRE;: WFRFREF

(MOFEREF. EE@BARE LA —NER v,<v WIM(FS“<"ER v @l
BT v)  M(DRFHI R EF, BXANL2FH NI B F (Topological Order) , T B R
BB SR Bl INE IF B EE R IRINET .

—ANERMRFHNEREFAXERS - T REE., EREFE-IMHEIREE NEE
— MERAEFHNAERE, BERE-TMHREREBEANRAEZER—TEB). BHE8—%8
MBRRWNFIRZERNKRTFRRGELERR).

B, — R GRA W EEDTE]-RINBEARBANE 7. 26 fin), Kb F LR
BEEMRE, Ty THMRER ICHERE); M —LRELMEEREITHERM
HAEBRBAGBITH. W, A(BRFRITEMACEBR 2 )% T BAEF IR 2T O
WEM), XEEREZGEXTRBZEWFIEWMEBIXRER. XITMXAVTUAERNEE
BWEBERME7.27 iR, BPRARARERE, FRHAORRERZE. HRE
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RREj k&G, MEHF M, 5.

X B R TR R R 18 3l IR 7R 1 3h 18] B 0 6 52 7 B9 A 1) B R O TOL 3 3R 7 15 2 9
(Activity On Vertex Network) , fij#f AOV-R . ZERF, ENTIR i BITIR ] A —RAH
BRI i R BIBTIR: B M. FHCGHDRMP—KILM i B MEEK: £
HER .

REHS REARK SR %1
G PP R Rl x
C BweE C,
G BiEd GG
o C4%iE= G
G BE MmN GGy
Cs HHE AL Cu
& iR GG
Cs RIERS GG
Gy HERE x
Cuo KR G
Cu i Py 2 (0
Ce WAl o b7 : Cs+Ci»C

B 7.26  BAEE L G AT ST HOIR R

e AOV-R b, R B %t LA 1 55, B 9 77
ERERELTES N A HEREE. B
ROXRFCEM. HEGTHXENREE, TR
EREHEFT. B %R 0 B, 0 %
BIfEFE— A FEMRFR. B, 048 S H) AOV- I R
BRHEMPREFEER. QMR AE
1] [ it L T A B SR N R R B, B R R T A
TUAERTE & MM N 5 51 o, )% AOV- )
WERFEIESR, Hlw, & 7. 27 waEmEGmT B2 RrREZAKEXRGHME
ARG R :
(Ci 4G4 Ci9Ci 4G5 4G 0 Cyy Cro 9 Ci1 5G4 Ciz s Cy)

Gl
(Co3Ci10+C119C5+C15C124Ci 4Gy s Cy G5, Cr 4 Cy)
(CHR M L E BT SR AN RINEFEFID . ERNFEGEPRE-TRENE,
U Al 05 R H F6 F A B4 DU R 2 HE 2 391 R
W HATH DR 7 PR A 7 BE AR 1 A
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(D EHRERE-MREMBHTAERLZ.

(2> NEP B RS TA LLE Y BRI,

EELRWS  HELWTAYERY REYMBAPAFELMBEH A AL, B
— M E R [ B P EER.

B 7. 28 A B EAH L B H o # o ARTH, WAL BREERL
vs » FERMBR ve BRI v 0000 5 (v » 0 ) ZJ5 RETA v AR, Wi v H# % o R
(102> (01w ) FIC01 00 ) Z S5 vs vy BBCARTIR . RIKEH, TN {EgE— 45k
BT, BANRIMEFMSRINE 7. 28 iR, BEBBZE RENHRINEFFA:

U ~UV17UV1" V3" V2" VUsa

~® =0 ® ® ®
mteetzeee
TR » B B ®

(a) (b) () C)] (e) )
B 7.28 AOV-FRFEINEFFI= KSR
(a) AOV-R; (b) $ith vs ZJF:(c) itk vt Z2)5;
(d) $Hh v ZJ5:(e) #ith v 255 (D Mt v Z)5

WA BN P LI 3 RSB, RATT R AMBERER nE RSN,
Bk & R P — DB TUR A B R84 (indegree) . A B F M TR B 9 34 A 3K
A TOL » 0 TR T A B DA 0 B M K A 4R 10 O T 8 A RSk TR O A BE OB 1 SR sC B

HTRGEERUAZEIFHIA TR R —REFEHIAEAENFTHTL, HILATR
HIMEFREEMERE 7. 12 iR,

Status TopologicalSort(ALGraph G) {

/ BEEGRAMEREFHEESH.
/ # G REIBE, W G KT B — N IETMF S & [ OK, % Ul ERROR,

FindInDegree(G, indegree); /¥R T ARABK indegree[0. . vernum - 1]
InitStack(S);
for (i=0; i<{G.vexmum; ++ i) / BEAETERKS
if (indegree[i]) Push(S, i); VAUN: v E-Fid:
count = 0; /X T A8

while (! StackEmpty(S)) {
Pop(S, i); printf(i, G.vertices[i].data); ++count; / il i ST A
for (p=G.vertices[i].firstarc; p; p=p->nextarc) {

k = p—>adjvex; A3 iIBTRMNENPEANARER 1
if (] (-- indegree[k])) Push(S, k); // HAEBN 0. M A%
}// for
}/ while
if (count<(G.vexnum) return ERROR; /%A B E R

else return OK;
} / TopologicalSort

g% 7.12
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ST ERE 712,088 n AR e KUK [ BT S . 83K & TR A9 A B B (7]
HRER OC); BRAETSARKNRIZRER O(); EHRIMNEFLR S, 5/ [ EE
I, B TUR #E— AR, th— AR, AEW 1 3R 1E7E WHILE i B 83047 e W, BT
L, BB EEREN Onte). ERBIMNEFHRERFET W ITLARKBEER
-3

247 1) 8 R JTFR A, AT R B L Sl P AT e A HE R . B8 O B P R ER, Ul
3R R AT R BE AR SE 1 R F B, B BB Y DFS MBI TR BN E R TR, B
IERFEFIFBRE—NTR . B, %R 1 DFS R¥ASE/E 0% T R TURF 5 (nF
K58 % 8 20 B finished $4H K TUR P31 B 33 1 B9 30 $h A e P31 .

7.5.2 (@KE

5 AOV-®AE% i #92 AOE-M (Activity On Edge) Bl RIES BN . AOE-F £
— N A R TR E s, TR R A H 4 (Event) , IR 75 16 3, R R 76 sh#F S 69 it
6] . 38 % ,» AOE-F T i S 55 T 72 i) 58 LA 1] .

B, @ 7.29 B— A RENE 11 TEHH
AOCE-F, HHH 9 NHM v v, ,0s 0  BNEH
HERECZANEIEEER . EEZEHES
AR, 0o BRENTEFHR,w RREAS
TRER,vs BN a, Flas ELFEM-ar; M as AL
Fih. SBMEHIHBERVBRMITEZEDIR
AIEFE . N, 753 o) TE 6 X,a, WE 4 K%, B 7.29 —4 AOE-M

HTFEIMNTITERRAE - IR —TTEA,
HMEEFHHR(ER T WP RAE-TABEITH R FRBE O M—HEITH R
(MBC D .

M AOV-FIA[, % ACE-FMARFHRAMEER: (DERENTIRELBEL ot
ME]7 (2) WP 3 B 5 v TR BE f X 6 7

B F7E AOE-P A7 2635 3 T DA SF 47 0 #47 , Br DA 58 AL T 72 09 55 48 B R) 2 I FF 248 R
FEBRANBEKBEENKEGXERENBAEKERERZ L &EHFERHEZM, A2
Bg#2 EIHEE) . BRAR K BE B Y B 42 1 48 3¢ 8 B& 42 (Critical Path), BZFHRAR
vio v B o MBRKEBEKEMMEFN o HBERENE. XTHRERETHELU v
ARMMFTRANED R EFREE. RIVA e(DRRES) a; WREFIRETE. iF
AIPLE L — MBS BORFF IR et ] () , XREABEBNMN TR RAANRT . E3) o
BOR W IR #EATRIRTE] . BIEZ 2 1D —e(DBKREERIED o, MR E LR, RATIE
I =e(DRTEBMBRBTES. BR . XBBEEEWFAEENTVRXETED, HILEH
SERIEXRBESNHARMRTEBOBE, GINE7.29 FER, N v B v HRKERE
(01902 U5 20 v 1) » BEAR K FE R 18, Bl v, BB F K 4ERTE] 2 18, MG 8h as BB IF IR
&) 5, BB IF I ]2 8, X BIRE 2R o #EB 3 XKFHMEFER 3 XEMR . BAEY
A TREER. Bk, T EREEKEHRIRIMERXEIED, UESRIERRX
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BEDN T FEENTH.

MEAWATR,HHNXBEIRBER (O =IO HES. HTRE AOE-MF1%
e (DM I, HRMRBEMANRER ZAERHE ve(H) BB RAENE vl(G). WEE
B a; HIGORR, HIFEN EHEN due (G, WA WM TRR

e(i) = ve(§)
1) = ol (k) — dut (k)

R ve(D (G T/HAFH AT

(1) M ve(0)=0 FF 5 16 B3 #E

ve (j) = Max{we (i) + dut ((i,7))) (7-2)
(o €T, j=1,2,n—1
o, TREFBUSE; ATARLHIMMES.
(2) M oln—1)=ven—1)B /5 EH
W (i) = Mjin{vl(j) —dut({i,j))} (7-3)
(i, €S, i=n—2,+,0
Heb, SRIFAUE MHRANBNIMMES.

XM REARN T ELHS ARG FMBH NG FOR T #F. LR
P, ve(G— 1) AFE v; BOFTA BB IO B R A B SR8 2 J5 A BB BB 2 » T 0l G — 1) T
WA v WHIAESNBERRENFRBZEA BT, Bk, 7R IMNEF O -
HE veG—DF0l(G—1),

B BN F BBk L B B B %k

(1) MA e &I, RY BT AOE-F HIZERELEH 5

(2) IR v K - S 0e[0]=0, I EFREAE DA WBE & 40 7 ve[i]
A<i<n—1). WMRBBWIEINE FFEF o TUE A BN T W B TUS S 7, NP8 M S 27
E, FERERES  ARE L FURFSEG .,

(3) NCA v, 8,2 olln—1]=ve[n— 11, HBFEIEFRERXETANRRR
EHE vili](n—22i2=2);

(4) RIEETH A ve Rl ol 8, REBEW s BWBEFF 146 e () FIER FHEBHEICS)
RV R R M () =1, MR LB,

BT, A TS 9 ve 182 76 3R M HERF (0 0 22 4T 10, T ST IR TN HE IR OB 0%
T : () FEIR MR Z AT A, 4 veli]=0(0<i<Kn— 1) 5 (D) FEZL ¥ 38 fn—
ME v WEERHS vi NERBERERFENRE: & velj]+du((G,k)) >ve[k],
ve[k]=ve[j]+dut((G,k)) 5 () H T HEM IR INE 5 5 5 0B FF B & TR B9 ol 15, B
T ERIMNEF OB R RBNEING T X BEERINEFE S, %R
EREINEFFEF, MAETERBETAN ve B2 E NREEREFENLIHINEF
3,

EWBEE T 2REREE 7. 13 MESE 7. U EIRLBEENRE.
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Status TopologicalOrder(ALGraph G, Stack &T) {
A AR GRAPERFMEN, REWAIHHBE R LR E ve(2RHZER) .
A TRBHFEFIT AR S HBAET ALK,
// # G TG B, M AR TIE B G f—MRFhFF], B R E N OK, % M| ERROR,
FindInDegree(G, indegree); // Xt& T &K A indegree[0..vernum— 1]
BHEAETARES;
InitStack(T); count = 0; ve[0..G.vexnum—1] = 0; / ¥k
while (! StackEmpty(S)) {

Pop(S, 3); Push(T, j); ++ count; / IBTAA THIFHTE
for (p=G.vertices[i].firstarc; p; p=p—>nextarc) {
k = p->adjvex; J 3BTRS SERMAER1

if (—- indegree[k] == 0) Push(S, k); / HAREWH 0, M Atk
if (ve[j]+ * (p—>info) > ve[k]) ve[k] = ve[j]+ * (p——>info);
}/ for % (p—info) = dut(<j,k>)

}// while
if (count<{G.vexnum) return ERROR; // &% @ KA [
else return OK;

} // TopologicalOrder

#%E 7.13

Status CriticalPath((ALGraph G) {
JCHEMM, I CMEMARED.
if (] TopologicalOrder(G, T)) return ERROR;
v1[0..G.vexnum— 1] = ve[G.vexnun—1]; A RT3 By 8RB & A e [R)
while (! StackEmpty(T)) [ BRI RETAR v1E
for (Pop(T, j), p=G.vertices[j]. firstarc; p; p=p—nextarc) {
k=p->adjvex; dut= % (p->info); /) dut<<j,k>
if (vl[k]—dut<<vl[j]) v1[j]=vl[k]—dut;
} // for
for (j=0; j<<G.vexnum; ++3) /R ee,el MKEFHS)
for (p=G.vertices[j]; .firstarc;p; p=p—>nextarc) {
k=p-—adjvex; dut= * (p——info);
ee=ve[j]; el = vl[k]—dut;
tag = (ee==el) ? %", ";
printf (j, k, dut, ee, el, tag); / HithXEIES
}

}// CriticalPath

ﬁiﬁl 7.14

H T 3 40 FHE AP 0 52 7E P P R PR 9 AT 38 T 24T, WIS AT # A DFS R ¥k, 7638 i DFS
BRBZ AT (T-3DHETUR v B ol EE N o BT &5 %5 o HHCRE).

XAME RN EEZRESR Ote), BRA A—FEENHHEFENE, BT
THE I 1% 3h B 5 T 4 B 18] 0 5GR TF 46 B 18] B9 S 2% B OCe) » BF LA B B SR 5% 8 B 42 6 B

B ZEHN Onte),

Bildm , %t B 7. 30(a) s M H 4R ME 7. 31 B, AT a; vas Ml a; HREES,

HP—ZNRRBNC RE XL, WA 7. 30(b) 7R .
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()]

B 7.30 AOE-MERHAEEEKE
(a) AOE-{; (b) XEHKB

WX ve vl |

ay

—_—
o

un
vz az
U3 as

U4 ay

oo oYW O
00 N N O

Us as

Us as

ar

O WWwO O m
= Oy NN O —_—
—_ O W O = O e T

as

B 7.31 [ 7.300a) BTR AOE-F TR A i 4 2 6 18 FV8 3h B IF 2 o )

XFFE 7,29 iR, AT B RBRBIESN a1 va05a7 00800 ay . IE 7,32 B
ﬂ?,r&’ﬂ]’f’éﬁiﬁ%*%ﬁﬁﬁ (01512 5Us s 07 "Ua)ﬂ('vl sz sUs s Vg sV ) o

RO ZIEY . ACE-FIRMEE L TRER WA ARERH AW, LKL KX
BERNTEAGEVRESHABAZE TR -ERXREN. BB, A TMPEIMENE
HEMEHH, B, FRXBEEIVERSRZ T E
B 5 A 7T — T00 0 B R 4 B [H] I U R AR R e e SR PR AR
Bg&@n W”lu ’X;j':j:E 7. 30(3)%%%@*%v% as Bg
FrEERTRIBOCH 3, W AT R 30, RBE S B EE m, X8
_  BEwEm. HRBE e KEEBOR 4, 0 (oo,

M52 BTORRRNXARE O RERXREE. BT, %EE 5 KR

EEEAREN. REEARTNHXBBENFELT . BRXEEINEESTFR.

B—FEENPHILEAXEEE BA . BRRE —RAXBRE LR XEENNE
B, A ENTREETH MAARBRNEILFXRBRELRENNERE.

7.6 B W %R

BEBEATTREYL BB — 38 % ) R G AT LR A B 0 45 4 51 3R 35 B 9 32

%. WE 7383 A, BPHARAEN . WRABHEKNZERR. XTEEHRETLL

B, RERHMOESHEE. AW, —AREEN AR B, AFEEE—FBFP

HRBBRLSNER., BRETE-HBFTERE, XM NERBRABERRER—%
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B 7.33 —A~FR30HE KA E

MR AZBEANEBRLHERE. RNATATUR A H R EE EREE
#®,—HBITR BR& L. dsbir@ EREERM B MRTR A 2R B MR
BERTFHREBROHBE.BELEASBZEANTAREERNPEEELER, XRE
—REMENENRERERE. A, TRERGE, TEREXCHRTEERMA;
Xt F RN, ERMEENRMIVBNEHEE. ATERERRAERFER . TXNL
TRLABL, BB 270 PSR T (6] O BEL RS , S R B R A [, B E A % . N B KE
HERRAFRERZ LOMEE, MERZE EAMBUEZ . % 82 38 E 54 [ 4
AILIZ K TG B B MR B AR — B » AR IR W BUR @ B SR R B L RIS — AN TR
iR AR (Sourse) , 85 — 4 T 4 N £ &R (Destination) ., T i+ B 0 B % 00 69 B 48 B 2
R o

7.6.1 AEAMREAIEAEMANREREZ

RIVERITERBRSHBRERBERE. A FNAEEGHMER o, KM v 3G HHE
REMAWBRERE.

Blan, B 7. 34 FrRHREFE G PN v BIHKESTAZ R M REKR, WA 7.35
Brme. WEFRAR, N v B vs RS RBIBER : (vosvz50) T (o ves0:)  FIE KB R
60, /E&HMKEN 50. BHM,FERM v Bl v BBERE;TM v B v BEREZ.

ARG X LR W ARRTHFHL (Dijkstra) 32 T — >3 B 42 1< B 3 8 09 0K e 7= 4
BRI,

B, Sl MBI MED, EMEN 2B DLIIRS HATHR B 8N S B &4
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Ba &R B E BRKE

Uy v x
Uz (v 5v2) 10
U3 Cvo svg y03) 50
U (oo yvy) 30
s Cuo s 04 903 9 U5 ) 60
B 7.34 HRAEE G B 7.35 HHEEG PN v BIHAZEANBERE

#5 v MBEBBNKE. BOMEN EN v 8l v HILN DLINIERRE 7 0
B Dlilhoo. BAKEN

D[j] = Min{D[i] | v € V)
RBRRRM v R KRN — R RERE. HEEN (v,

A4 F—AKERENRERERB— K7 BREKEHRNLER o, WA
B KABRRER (0,00 BER (0,0, EHKERERMN v 5l o 0ILEH
B B DLIRM o Bl v, HIL ERALEZ AN,

—MEB T BB S HERBREBENERNES WTESR: F—FREHE
CRHESAN DORER (v, 0), HHRFE ARG S bW TR TIRSE XIS = 05
B, ETARIERRES . BRLBE LA TUARE S b, R E— R4 SR
# STIKBEWMBBAHEE. B ERFTHN. BARIBEBEKEBHHK
PR P A IR AR Y, B B L BB R BT A B B B 2 BT 2 S
o, ED BB R L

B A — B F o T — 2 KBS MO RSB R B K S R

D[j] = Min{D[i] | v € V—S)

Ho,DLIHERW (v, v) EWAUE, E R DLE] (v € YA (v v) EHWBIEZ A,
REBUA LT, TSR T RAME .

() BEAHDNHSPEER arcs REREWNE R BE,arcs[ ][ 7 IRAMCvirv) EH
BE . &< v, v) AFEE,WE arcs[{][j 1o (FEHEN LETHAFHERERE. S
HERIMN v BEHNBERENAINES ENNHERERIZEL., B2 N v HREE
FRASMRER v TR NRERERKENTENR:

Dli]=arcs[ Locate Vex{(G,v)[i] v €V
(2) B8 v, #1718
D[j] = Min{D[i] | v; € V— 8}
v IR HAIREBH—FZN v HEHNEERENAR. &
S=SU {;}
Q) BEN v HEFEAV-SEE—-TIS v, TEMREEREKE. WR
D[j]+ ares[j1[k] << D[]
m{& g DLE]N
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D[k] = D[j] +arcs[j][%]
(O EERME@ (DI a—1 K., BHRAEN v BIE EHRETUR BB E B R 2K
B RBEEEKFI.
FE7.15 5 CIEFHRKEAN IR L.

void ShortestPath. DIJ( MGraph G, int v0, PathMatrix &P, ShortPathTable &D ) {
// FA Dijkstra HERA MM 6 ) v0 TR B KK TR v RAF RS PLv]I R MK B pLv].
// % BLv][w]X TRUE, ] w &M vO B v YRR BIGHE LRTUR.
// £inall[v]Yy TRUE Y4 H{X Y vES,BIE&RB\M v0 B v REHKE.
for (v=10; v<<G.vexnum; ++v) {
final[v] = FALSE; D[v] = G.arcs[v0][v];
for (w=0; w<{G.vexnum; ++w) P[v][w] = FALSE; Y/ &8 2
if (D[v] < INFINITY) {P[v][v0] = TRUE; P[v][v] = TRUE; }

Y/ for
D[v0] = 0; £final[v0] = TRUE; A B4 v0 TSR F S %
A EER, BUORE vo BIEA v LA MRERE, I vE s
for (i=1; i<{G.vexnum; ++ i) { /) B4 G vexmun—1T0E
min = INFINITY; /M ET BT AR vO T R AY A BE Y
for (w=0; w<(G.vexnum; ++w)
if (1finallw]) A wBREV-SH
if (D[w]<min) {v = w; min = D[w]; } / w TR vo BUREIR
final[v] = TRUE; A B TABER vInASE

for (w=0; w<G.vexnum; ++w) / EFHUMNBERBRERS
if (1final[w] && (min+G.arcs[v][w]<D[w])) { / &k Dw]# P[w], wEV-S
Dlw] = min + G.ares[v][w];
P[w] = P[v]; P[w][w] = TRUE; // P[w] = P[v]+[w]

Y/ if
}// for
}// ShortestPath. DIJ
B% 7.15

Blin, B 7. 34 FiaA MM Gy BRI B N
[co oo 10 oo 30 1007
co oo § oo oo oo
co oo oo 50 oo oo
co oo oo oo oo 10
co oo oo 20 oo B0

FX G AT HEAT R E NFAEBMN v IHKF AN RERE, UREETRE

F D [ & AR REL 20T TR
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% & M v BIBKEM D EMBERZNRBITRE
- i=1 1=2 i=3 i=4 i=5
[a'<] [a'<] [a'<] [a'<] oo
Uy
x
10
V2
(v 2v2)
oo 60 50
Vs
('Uo » Uz 11)3) (1101114 7113)
30 30
Vs
(vosva) Cvo s v4) :
100 100 90 60
U
: (vosvs) (vo 9w ) (o yv4 s U5 ) ('uo »Us 93 9Us)
v V2 U v Us
S {'Uo,'vz} {'Uov'UZv’Ud} {'Uov'Uzv'Ua v'Un} ('Uos'Uz,'Ugs’Uu'Us}

RPN EEWBEITHE. £—4 FORBERHMNRAIERER O, E -4
FOR 3 3#47 n—1 R, BRHKATHH E R O, U BB REIERER O(n*),
RATRRPEREDT BN FEEN, WERBYE D o & ° AL, Ed FE D
1] B p B FR B/ N4 B B TR R 3R L BT LB B L O

MITERAFERIANBIBE -THRENL SN BRERE,BR, X REMRIRE
RARMFETANBRERE-HER KN AEREDLRE O K.

7.6.2 S—-XMK/AZERNRERE

BREXANVEH—NHERE . BRU-ATRANER . EEHRTHERNBREE 2
K. X, F@REBE-—MNHRZENREREZ. BRHITHER O,

XEENBHHERBFloyd BEME —IMER XM EFENNEERELE
O=*) B E R, » ‘

IR EE RN B A EIER cost R, HEABHE:

BERATEA v 8o, WEREHREZE. WEMN v Bo, HILWM v Blv; FE—FKK
ERHarcs[i]INBRE  ZBRER - ERBEARE, MTFHET » KIAK. BABERRL
(Vi w0 ;) BB FTE BRI BIFK (v 5 00) Fl (v » v ) BR B FTE) » WRFLE, W I (v:yv)
(i v s v) MR EERKEREENIN v Blv, HPRITHAKFSAKT 0 AR
7. BUERRZ EEEN—NTHA v, BBREHE, R (o, v) F (o, 0) 43 B K
AMRZMPETESASNESAKT O WBRERE, A (v, v, v) BMETEEMN v
Blo, HPEIRAMNFEESARKRT 1 WEEKRE. BEMELBIMM v Blv;, PETEAF
ERXKFONREREHEE NPREPRITEANFSAKT I WEEBREZE B
I—ATRA v REEHATIRIE ., KB HE., E—BBEET F (v ru) Mo, o0y 0) 43
BIEM v Blo, M0, Blo, HPRETREAHFSAKRT e —1 KEEHRE, W (0,0,
v ) MIESBBMM v Blo, BPETRSAFSARTF -1 WEEBRLHELE, KK
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EREEERM v Blo, HPRETEANFSAKT L WBREKE. X, ELE n WHE
JG BB RBHLREMN v Blv; BBREKE. I, 7T LR B SR 48 & 6 T & (A1 69 5
i
BE X —A n B I B F 5
DY, D9, DD, eee , DX, wee DD
H
D [i][j]=G. ares[i][j]
D®[i]]=Min{D* P [iJ(G]1,D* P [i][kJ+D* P [k]I[i]}  o<k<n—1
MERHBEAKXTR,DULIGIRMN v Bl v WFEITRAKFESART 1 REHK
BREE;DYLIGIRM v Bl v, R ETSAMFESAKRTF k HREBEHKE; D"
[ﬂ[]]ﬁ.%))& v; 5 Vi HMESERENKE.
HULATRH I 7. 16,

void ShortestPath_ FLOYD( MGraph G, PathMatrix &P[], DistancMatrix &D ) {
// FA Floyd H¥ERA MM G R &M TR vl w ZBEIARE KA p[v][w] &K
/WP E dLv][w]. # PLv][w][u]} TRUE, | u @M v 3] w MHREGH
N OEREE TR,
for (v=0; v<{G.vexnum; ++v) N B RZ PG E R R B R
for (w=0; w<<G.vexnum; ++w) {
p[v][w] = G.arcs[v][w];
for (u=0; u<G.vexnum; ++u) P[v][w][u] = FALSE;
i€ (O[v][w] < INFINITY) {  // M v 3l w A HERR
P[v][w]lv] = TRUE; P[v][w][w] = TRUE;
Y/ if
}// for
for (u=0; u<G.vexnum; ++u)
for (v=0; v<{G.vexnum; ++v)
for (w=0; w<{G.vexnum; ++w)
if (D[v][u]+Dlu](w] < D[v][wD) {/ MvZ& uBl w i —KRERES
DLv][w] = D[v][u]+D[u][w];
for (i=0; i<{G.vexnum; ++ i)
PLv][wl[i] = P[v][ul(i] I PLul[wl[il;
YA
} // ShortestPath. FLOYD

"% 7.16

B 7.36 HAAHmE
(a) HER Gr;  (b) 4P
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i an, B bR E B, ATSREE 7. 36 FiRBACE R E G 98— T R 2 18 6 558 5
 RBREHEBAKEMET.37 iR,

D(-—l) D(U) D(l) D(Z)
D
0 1 2 0 1 2 0 1 2 0 1 2
0 0 4 11 0 4 11 0 4 6 0 4 6
1 6 0 2 6 0 2 6 0 2 5 0 2
2 3 ©o 0 3 7 0 3 7 0 3 7 0
P(—l) P(O) P(l) P(Z)
P
0 1 2 0 1 2 0 1 2 0 1 2
0 AB | AC AB | AC AB | ABC AB | ABC
1 BA BC | BA BC | BA BC | BCA BC
2 CA CA | CAB CA | CAB CA | CAB
B 7.37 B 7. 36 SR T B 2 T 0 B S 1 BB 12 K B
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HeE FHBIFEEM

8.1 # &

EMEEZNTEH, N E—FRBENEBN BT EMNENEESEDHBRE,ER
RIEBESES PRI IR RS REENEEIR. TXEL,SH5H
BAMRETER EHE —EWNFELR R FIIT RSB P, 3088 T R 072 B8 i X B
RIFERE BT RBATRY . R EN L XN FHREEN THARHBRRECRTR
H., ERFEHTZH,. S ABH S ESRILAESRAENBFR LA NFNEAHE
R, 35 TG 4 25 i IR 4 R 47 X B0 P 77 Hb ik (448 Xt 3 hE SRAE NS HE) . AT
BRIEEZE BEARBEEEM AL IT A5 , B o i F 77 6% B T 4 g1 B 18 25
B GRIRRE) 7R » BTN B B9 P9 77 1k 0 2 ph 4378 PR 7E 40 SR VAT B HEAT 40 IR

B—HE, YAV ER AP B2 NN ERBERE S B0
Ah #9334 P B9 B8 A (n PDP-11/03 B 7E 0 32KB, &4 5 A 4KB, AR F
fi28KB), HEZAFAMIFRRET . SMAFBRERE—AHERSR, WH S H
PREEANAERHBERSRETSRT . 30, ELHAFEA SRR, &7 RA
S EEREAR.

SHRERE MG EEFRE, FRETEHE N ELAMXEENAE. RABSFH
REBFAARANRERETURARARAMEEEE T E, SIRANEEME, EE
BERREE—RERENRERETEY . ZEBURSSHFREE DY Ry —i
HEAHRFTITE.

B 75 77 0 T A 3 2 R JEE R 2R 5 0 P R “HEOR A B AT AT ] R
B H PR AT RN, AT ER AN EH TR REFRA
P BER ARG —MEL, BT RBRE RSB — AT R. B, ERF
M SEREERET, BRAMOANERK/NAR, BEEREBRFDRE—ARILS
F MERGEFUNRILT LA REZRILTH. R, RESKRSEL S (R A/MN)
B ESMAFEX. I TERFEEN, T EMITE S, HERE S EAH P
FE 0 s 3 R ) PR X R o R, R SR 0 43O 0 ik 2 5 B P 7 X Sk “ BT A I 25 T
WU R,

BR AEHLARNSEETERS, ERIF T, BAAFR RS R (&
REBFEHRZHE" . MERAPEARS, KFREFHTR, RENKIETHR.
B, ER KBTI, BAAFRELR FARRA AR St KRG &#ETF 5 H;
Fisatk X (B4 BC /5 BRI AR B—A“SIRR”. HImEs. 1¢a) Bz Mk e 8 4 P
HRARENRENAERSES., B—BEUE, A0HEPBTEER, THERNAE
KAF RS RS, R WX 2 I SRS AR F MRS, WA 8. 1(b)
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BR .

(a)
Uy AR NIR Us Us
(b

K8l IBHFEIEIERPTHAFERS
(2) REBITVM; (b REBTEFHEZE

BAME XEHEHS EAREETRS LA I A, RGK I THYE?

EH PR —FOR R R ARSI R 3 ak (= R F AT B, A RSB 4
REAFPHAFRESEZR, BEARITKRET (BRROZHRAERED LN H
FORLREA EEUFFERAABEANZRR, FEEFALANT KBS RONF
KEZE—BEN—TMANZERK., F—HRBEAF-—BETER.BHEFRSAF
KB AZRE, AN, 8Y4FHHFAERFIEATR, REFTEENENAEX T
FEREHAFRE-N“GENESRARIEZ. HE, REFTEY —KIERFEZH
REATHAZREIE”, WRNEWT LR ERE”, WA UR“EER". ME 8. 2 FrRh¥

25 000 39 000
0 10 000 31 000 59 000 99 999

(a)
R bk WFEER KD AR

10 000 15000 | . 25
31 000 8 000 z5
59 000 41 000 =N

(b

av

LT,_] 10 000 31 000 59 000
0 |15 000 0|8 ooo] = 0 |41 000f A

(o)
K82 HhEFHEBIBPHNFEREMITFMHESEE
(a) Vqﬁdkﬁ; (b HR%E: O &E*X
RGEETIETPHAFREEREWHEHRANAIMHERE. HPES.2(IDEERE,. K
TREANMRBEEITEL Nkl SRRRDMNEAFL. B8 2()RE@ER. RP—
PMERRR-NEHR, REBRHTHEE BRI AET A AT REZPHERREA—
MR
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TEHR BT R A AR R R H T S FEE RN T

8.2 WM MZEERLSETIE

EX—WEERAATHAZERETHSFREOSEN T E. BRROFIL LR
B ARRABERERERBFEREN A ERUBRERN T RETITE.

mEFR, AHAZSERPAEHEAFENZ R, B—REERPH IR,
LR PR AT ECRT 2 G0 AT A A 25 B3R M PR — R A B s P R 5 A
B, RGN EBHFBERARTHRAZERS . Bib, 7R Az RRPRE TR, R
BRESTHARER, TFAZERTUF T 3 HFARMEAEX:

H-HERRRESTHATE AP ERSEOFERADER. HULRE.E
R R, ERGEF RS E B E RS AT KRR /D8R T KA ER B
R REREHERR—ATHAZEE. BTRPER/RK/DHER, 2B THER,
REEE-NERABREAFNT A YAFPBRRATN  RERBZEERAF BTN ZE
RRBAERLA . AT, XFELTHAMAZSERELR ER— 18K, XE—F
BREARNSSEFEEEN TR, N5 2 TH“2.3. 1 KUEBR"PHBSERAR 6.

BoFER RREETHEAFERIENFEREEETHRDEAE. LR
G, —BELTREBLETANTAAZER, A—#RFHEIKR/DMER. B, XK3HE
FREERZTHOAPFEERDE 2NN FANFRENMFHRAFR, MWRERL 3 1M

CRENGHA IAFE S ANFMIANFRER, EMNRRLIBH A av2.avs § av8,
WE 8.3 A, BT ERFHE —AF A B (link) 45 F I (tag) ME KK B,
(type) o P REBHXH 3 F AX/DARBLE KT, type BE K “0”.“175K“2”, 251
BAGRKPALAFANFRENF MG tag HOH V" FHBRRERAZ RB
R AR ERPEEEER —-ERPT S SNEH, M S PRERRER /NG 5Hh
2 M 8NN FHESLTE . KSR E R T EERKEE LS —FHFREM,
RESERKX/PAMFERSEHEARNER D Z0, TFEBES RBAER, AN PR
—MER VR P RO NFLES RS TR EA BN KDERS . Eik
B, R B R = BRI A B KD R AR PR BT, AT, XA O R
REFR—THROPEZLE P EERSHREFHERNE QE RN ERY IS,
DEARHT  MER ENFZEAFA—ERFERBRDNEEZH, ARHTFERLE
BTSSR I/ SR A 43 BO A0 B, 78 K4S R R R TP A IR RN R 1
AENERHERT WA BRERERYRETT , ML AEFARASF, IHITFHE
EHIBRME. BRILZN, ERXANREA S K B E R B R, AT AT
i,

HIFEOR , REEETHESEER P HAFROK/NAEE, AT LABEHRME.
Hit, TFAEERFHE [ E ARG D RERES . B BREREPOTRAZS
Bl R B X TR . '

RERF TR . BINAFZER-IZRR MAFAEEAER RE KA N
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BYMAREXKE R BEE o B E R #EAT 7 H R 2 ] 3R 8 S O/ BB B 2 T
A, ERE 8. 2() FRIERM XM BRI AEHE.

tag type link avz[::]
0jo] oo « —0[0]A
av4D
value
o[ 1] o] 1] of1]A
- aVSE]
0 ZSRR
e i o] ol 2] o[z]A
0 AKX 2AF '
type=< 1 HEK/NH 4 4HF
2 BRRKNABAF

(a) b

F 8.3 F3fANMEAMWAFIHASHEFE
(a) B RGH; b THESEE
HFERPEAXNDAE NE R WEHSHAMBREAEIAR, £ R PBREEE
MM, TR -G RK/DE (size) , UIERESRNEHNEER, WES. 4 FiR., &K
i space IR —Mbht E LK AFEI.

tag | size I link

V Z3 Rk
tag=
1 HEk

space

B84 ZRIMKIPEBNEGRGEH

BT A ASRIRPRE R KDRRE, NESFENRAE M2 EREE. B
ERAPFERDR n INE, A A AZSERPNE - KDI m=n B FHE, AT
ﬁqﬂjcd\*}v n W—MWEAELERFEIENAF, RSB RR KNI m—n WERSER—

ZRBEERPYT. KM EZVARSARPAEETDIANF o B2 HERE, KB
lﬁﬂ BWg? SEE,UHE 3 AR EER:

(D ARMEZR. NELBHARBERITMASHR  BRIANE—-DNKDRPMFn
MERRN—BSSEAERF . TAAZRREL SRR ES SWWGE LA T, A%
RN EF. NEERMWE, REEBRHNE RS ATESERNOERLET, flw, EH
B.2(REHARF U, EARGHHFHE 'KBHAK, RGETAAZSRERNH#HITE
W, KRB — A2 R BN R E R, WK se sk K/NKR 7KB K —8 2 4Bl ® & 8KB
KRR AEERS . A 8.5 iR, B 8.5(DAFEARF KAk,

> 196 -

www.TopSage.com



(2) BfERIEE. FTHAZEBRP—DADT 0 BEEIE n 0% RRE—H 050
BAERAF. MAGEARHEAENTHAZEENLBIRAR—E, RENPRE—
BRANTF n BREIEn BERRBTHE. BREE 8. 2(c) WAREE, RGUB I
BEoASRRO—BLSRERA, U, FREHTHAZFEERME 8. 5(b) fin. £
BAERARHTAEN, I T HRASRARFZANEIER. R, FUEBRETHAZ
] R G EE FRHKDEDERE R, Bl ARRBB—RKT n WMk
175 H » (EL7E B O K REU Y = R A Bl BB AL B E X

(3) REHAE. HAMNAZARPANT » BRERTEKHZ WRE—H2 5
RGR,. Bl 8. 2() KRR, B K/ N 41KB MZERR P —Hr SRS

av

10 000 31 000 59 000
0 |8 ooof o 0 [8 ooo| e 0 [41 000] A

av

(a)

10 000 31 000 59 000
[ 0 [15 000] » 0 [1 000 o 0 [41 00of A

b

10 000 31 000 59 000
0 [15 000] = 0|8 000] e4—= 034 00o] A

- [F

(c)

18 000 (32 000,93 000)
1|7 000

(CH)

Bl 8.5 H5aUK/INRE TR A AT F I 25 | 3R
(a) #HWIRIERMHEITRE:  (b) HRAENA N7 4R
() EBEMAFUNATLE: (D FEARF SRR

RP 2 EEEAFAZERNE 8.5 iR, B, N T 154 6 8], i B 4 o] 1 F %5 6]

ENEWNEERROKDARENERF. X BROSEETFER, ATNERDMER

BRI RS — I ES A TR RIAE R — BTG REA B A S

ERAESUE EL. YR, ERENFRERRNEARBADSERNELME EX.

LR 3P ERMEHITK. —BORYL, RAEMEEER THRIENAFRNE

B8RS, EAERENEH RN ET SR, SRR A/NREEFRNZ A, f
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WRG PR E - SR/ REMNAS /DN AE, AR GRERERANARE
BLAE NS W R R R R, T 6 Rl | F 45 R R/ BIEE
HRE. RZ, A TRENUSHERBNAFRBERNE R PHTHE, ATHEER SIS
ERMEFHS, BEEEBRATFHRIBYARRDEERENRE. MERIASEY
SERENN, BEENTRAEZEEHERNTRAF ERNLEBITHATHEH AL H
RAMABHAESHER . ANELREE, FRBAESRNBEATHAZHE,
T [ 5 e {575 96 A ZE R Sk BV AT 5 e 22 0L 0 AR IR, 40 T B T 75 ZE TR R 3R, T [ it Dl o
RS RRBAERRPELHUE L, BERTER BREMS TR RN E K, %
ERER, BB R

At AR EREFRAASANTE B ELENTLSETIER - A-ANERE
R HERPERB KD FERBRORRUBRMENRENEERSEE.

ELREANRET BRERINERER—MEREH"NHAE. XREARS
FEA W #EAT 4 EC A0 [ B S R R, K 2S5 RR 2 B B 2 RN o5 B R BTE SURA
SRBERZE, ER MRS ENZERRBARENTIERBEABTRAZM
F,UBERERHANRKEBOBERSEXEET A TERRBAARNE, RER
RETEEWR N5 BR A BN ERAREFRBTRANE R BAFUH, EEKE
RERE, BN ERIESTHSHNEFRERERK. RESANTERET @R T
PSS ST E B RGP LR .

8.3 HMFAFIRE

iA R #R3A % (boundary tag method) RBERZEFHALUBRTHT IR 2R —FF
HBERETE . ERTFL-NITRPHNE=ZMFEL. REBFTANSRREZEE-INE
EAREREWH AT AZRER; 2 RARERUGHT , I RRENEGHET. REN
BERET - ES8TMAEXKLTMERBE ML LSAERERR, URRER S8 & Ak
RERR, FRERNKAFBROSHARNS THIEYBME L SHESHAREX S
REANTSRI, UEGFEMLEESEN S AFHEXAER—TRABKNESHR. TH
SRR RGE TR A ERB SIS ERBEEETITE.

8.3.1 WHAZBRNEN
AFRERBPIRNESEWNT R

head llink tag size rlink

space

foot uplink - tag
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BERA—ITSHB., BNEAB 3HWAaHM. HP space Jy— 41 M hik % L2 1) 77 8 52T
BAUAEA P ERANAERE, ERK/INE head FHY size g 7R, I LALHB head F
JEHP foot fERE WP HL R s 7£ head Fl foot A HI B A TR IR tag, HIRE S AT tag
BB R“0”, 5 B tag BTN 17 foot AL T 45 T, B M & A ik 2 BESS &5 space
R K/ . RiT R ER L, RITEE NER RN FE" R BT, itk d
PA“SE” R AL, G5 R R TR R Y size SRV E BB KB K/, 5K F head FIKH
foot ff &5 25 &) , B & head Fl foot & & —AF M % (8] , {H7E 4 Bo At B BE R,
& Bh CIES  FEMK 7l FH 25 (B) 3R A 45 U5 H 8 SR BN T VA PR A B4R S 2L

typedef struct WORD { // WORD: HAFFRE
union { // head il foot 43 HI R L R MBE—NFREGENF
WORD  * 1link; /IR M AT S
WORD * uplink; A TEERIE, 35 AR kT
}s
int tag; N BARE0.ER, L5/, LHMBRRYE.
int size; VS i3 1: ¥ N
WORD * rlink; A RER 1R S Ak
OtherType other; N FEREAMAE S
}WORD, head, foot, * Space; // * Space. W] Fl| F 25 [A] #4125 &Y

# define FootLoc(p) p+p—>size—1 J FEm p FiE4 AR

- AFAZEREANEREFEER. head Y llink 1 rlink 435148 AT S S MG
BER. BRPARRKG R RELEH pav TUBARPE—E K, NEM—ITFKH
AERRERFHE NG RLBHE NS NERATHASEERZ. foot FHY up-
link L A ERAFLE R, EMNEN N IS ARG E M. FlNE 8. 6()R—4
diF 100KB AFZE F K REEB TR B AT A HZEER.

8.3.2 H@mEZX

DERFE LB BRIRRITR A E KIS EEIT 0, W RENRLIEH pav T
BERE, ETHAZARFHTER RAE-NFEANDTHERSENFER (DB
ZRRE, B AT T B N T EENREERAMMET AR REPEETIOTH
%%E:

(1) BREBWERFLSENZSRAROERN m HNF (BELHAER, HFERD
RARMNFAE 2 M FLERAP HRm—a NFRIVE[NEEFERT WEETRS
EZE #RXPoHA—EFER/DEBRIEA HEH R, XA KSR T 46 (&
PORERE . FRAHIER R —TELHHER e, Y m—n<<e B, ARA m B R
RERSEAARZ, AGEEF n M FHAFR. R, 8T BEEUHSH . AER
RE R PR MBI S EERS .

(2) MABRSEBNFE - ERTFRERNE AU ERFHER NG S ERE
k1E§F pav BT84 A MHE , X RIF S INE R RS RRERE . RZ, MRESRSEN
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pav

[F = Tof10 ooo0] -]

pav : l OI

@
10 000 ' 31_000 59_000
@ Uf-' Jo] 15 ooo | % Jo} 8 o000 | fo] 41 coo} .—$

(BT [
0
(b Lol
Llé—g(x])ol 8 000 | : QO(io] 8 000 | : goolol 41 000 -
—e Tol — o]
pav m
(c)

BE8.6 RASHTIFMASRE
() MIHERE: (D) BFETHREHARE; (O #EEFLIEEHRE

ARMERFTFHRHATER, EXREHKN /DI IS HEZER S, WAL ER
M. LR BER . EBRSBZE, LB pav B RIHTE ML KW EHE K.
40, B 8. 6 (b) BT 7R 7T F A 28 [RI R 42 4T 3 B2 U5 (RS W0 8. 6 () TR .
B8 1R ERSERBEHAERR.
Space AllocBoundTag (Space &pav, int n) {

A EBARNT n iz B T 4 EE AR B I FE R, 3R B H W st s R EL
// NULL, ¥4} BLJE A F A 2= [ R AR 2, W pav 35 10 3% P R4 L o 1945 804 5 46

V&R
for (p=pav; p && p—>size<<n & & p-—>rlink! = pav;
p=p->>rlink); /) BRA/NT o WS HER
if (lp || p—>size <n) return NULL; /) BAREL R E S H 4
else { / p RIS R
f = FootLoc(p); /B EIER
pav = p—>>rlink; // paviBe » pH MR SEEE A .
i (p->size-n <= o) { /) BRAEARE< - e R
if (pav==p) pav = NULL; / TRIAZRRE NS F
else { / ERTPRB SRS S
pav—>1link = p->1link; p->1link—>rlink = pav;
Y/ if
p—>tag = f->tag = I; VT %ol 5% F-N:0P S E 31
Y/ if
else { /) AEZBHE o F
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f->tag = 1; /B BRI R AR AR
p—>size — = n; N BRI

f = FootLoc(p); AL b
f->tag = 0; f£->uplink = p; Y/ EBRARIER
p=f+1; VA g
p->tag = 1; p->>size = n; BBk
}
return p; // iﬂ@ﬁ‘ﬁﬂﬂ&ﬁﬂﬂﬂ:

}// else
} // AllocBoundTag

g% 8.1

8.3.3 REIHEZX

—BRAFBRSAR, REF LA ER &N ER=ERETHEIE. ATHED
b B S R G & B— T RATBRME S NEETRRENTRE 5 HREZE.
AESRBHNZRAR, BTFERGESMNAFX(RRR G AREE R KA F LR
AnsE WRESHHX— .

TR Pl P A4 P A XA Sk S Atk O p o U 5 LR b ik 9 < 9 P A X B9 I R ik O
p— 1 SHEF I R AR AT X B Sk W btk p4-p—>size, EAITH MR R ERHE TR
A48 X i i FR L 7 (p— 1) —>tag=0; MR KL P A= MR, % (p+p—>size) =
tag=0; MRARGFAZHR.

HRBRME PR & AR, W4k 2 A O 18] B, HROBOR HT B0 & PRSRAE S — 4
ZREABTHAZRRFINT, EAFTESERERAR, MNSESKEGHFR—1T%
FGERAEABERERR MM SAESREHR—TERGELE AEXHREERR, M
Rt 3 REBRERBA—-NERBEANAAZEERS, TARMMRX 4 MFRL A #RE
(BL:0E-R7

(1) BMRHE ABX R G AR. i ARERBBANT. & TAFFRE
R E WG BEAT 4 BO B X 7] F I 25 B R S M B TSR, AT B = MR AER
RAEMAL BT . BWRKBERREEAL pav M RS RZAT(RZE), AR -

p->tag = 0; FootLoc(p) ->uplink = p; FootLoc(p) —>tag = 0;

if (! pav) pav = p->1llink = p->rlink = p;

else { g = pav->1link;

p——>rlink = pav; p->1link = q;.
g->>rlink = pav->1link =p;

; pav = p; /A RIS R T WA AL B B e B 45 R

(2) BBRHOESR AT, MASE A LG AR. B TRBERLMMERS R
B B L 9B, B e R U A 4B A PR B 45 A - NG A size MM E HEH BN
BIRFRRIA] . fRWTF -
p—>size; / RERR B KN
(p— 1) ~>uplink; A R B kR
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s->size + = n; /BB ZE RN

f =p+tn-1; f->uplink = 5; f->tag = 0; /) BEFNE RRET

(3) BB AMX AT R, MAK &G AR, B TRRBRKKRBAAESS WK
Bk BB 4R, Rtk , YRS R BHERNEBERNRT R G IHERHRERRE, S EANE
WU BAT,BLHET, L. HRFPHEHOES., #HARINT.

t = ptp-—>size; /7 E@ﬁ?fﬂﬂ%ﬂg%%ﬁﬂﬁﬂk

p->tag = 0; /o A FHIE B Rk AR A
q = t->>1link; A a A * t G5 RUTE T A R ZS ) 3R R B3R 45 SR Sk R bt
p—>1link = q; g—>rlink = p; // a3B1E = p BRI IR
ql = t-—>rlink; / al ko« tﬂﬁ&?ﬁ]ﬁﬁﬁﬁ]ﬁ*ﬂ@i‘%#ﬁ&@%’%ﬁtm
p—>rlink = gql; gql—>>1link = p; // al M = p MG 4k
p—>>size + = t->size; /BRI BRI
FootLoc(t) —>uplink = p; /) TRERIEBAE mR A A L B
_ 20 000
3o 000 == [o] 30 000l }——
]1] 20 000 E8K
Bk
T o
® ®
= [0]35 000 ~—‘ Jo]15 000 L
Rk LS
HEK
e 19

(c)

-—] 10f15 000 l— o=grelo]as oeo] f—

HEE el
Wk
HBX
@ ag
8.7 IEMAFAHLIR TR A A A R
(2 BT () EBKRZERRUME;

(0 AENERSAEMEFR: (D EABXHREHEMHR

(L) BHRME ABEXBASHR, HESIZRRERE-BEAN—TKER
BEM A Az RR T, REHIMASE RHRE space FR , RN 7E#E R T £ H S = HHR
R BT, BT AR RRAE AT HR AN T

n = p->>size; /) BEGREKD
s = (p— 1) —>uplink; /) BE AR
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t = ptp->size; VLR oS

s—>size + = n+t->size; VAR &%k -N

q = t=>1link; gl = t->rlink; J al =dl

q->rlink = ql; gql-—>1link = q; /M EEWERRLE R
FootLoc(t) —>uplink = s; /B AR ER AR A 1 A

B2, A FRRREHTES NS S BRI AR BL TR RR (37 B R P B
AR RESHHN S EHSHHNEFERRERE R, LA HEE 0B A% 6
RERRIAMBPNZRRGEAHZ;BE, i TUAASEHR LS SEATKRE KD
B AT RE SO AF  WBHREARBATERER. dlk, AERHB—FF
B [ 7S R R i e DR R o i, AR A A B R R RN R . M — ISR RN T 45
RIRHET & 7R .

ELERE 3MIFRT . A AEEROZEMLINE 8.7 Fim.

8.4 kK R4

k¥ R4 (buddy system) RIBERGEFRAEIN S —Fh SHFEEETE. EMAF
RERLL ERFRE AR, SR RN EEAFRGAF  RZ . ERP R
PAFXEBIE. SAARME - EKFEREF . BRR ARSI, XXM ER 28
k WAk ARATEREO . Bl S 5 2 N FRPNFXE, S BH &5 ARKAN N 28
PMFETI<n<2Y) . mLETHAZERFHEREINMMAEBE 2 8 KFE. HE
MAFAAFERR 2" NF S RRE KD RATRER 2°.2' 2", TERMHBML
T—# 0 3P EERNBEXNTRELR.

8.4.1 TWRIAZERMNEN

BRAGHWATFHAAGFZRIAERN 2" MFGIEN 0 B 27— 1), WEFRETE,
BETMAFER—IKRAND 2" HERR,EEBITT—BNEZE, A REET & AR
ZRF. ATHIENERFEERL, RIVEFERXDMIROEARETF—KFRF.
BN FRE—-NVEER . IFENERTEE m+1 N BX m+1l ARAEBHARES
HWAHALAR TR . IRBKFEREPHAIFFAZEE.

WEERPHGREGHINE 8. 8(a) i, Ko head HE FLE, B—1H 4 NEHA
BLAYIE R, HoAr B Link 3800 rlink 38043 51 48 18] [7] — &% = 0 B9 AT 3K 75 4k 45 555 tag UM (E
BU0”“1”MIAR S, kval BEIE R 2 MR ksspace B— P K/NK 2 —1 NFHESZN
FFZ E (ETE 2L, IR head §—NFHIEE),

AR AZE R RO ABREWE 8. 8D iR Kb m N FRBEASR, REKNN 2"
HERPAE TS5 NENFESE. RLAMBHEN 48 b BN SA R, BRI &850
FAE nodesize MERRZERPF S AR A/N, UELSEMAERSTE, KAFASEEN
BAEEE  REHAMT .

$#define m 16 A TRAZSE AR MKFH 2 HBER, FEHIE A n+1
‘typedef struct WORD. b { )
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WORD. b * 1link;
int tag;
int kval;
WORD. b * rlink;
OtherType other;
}WORD_ b, head;
typedef struct HeadNode {
int nodesize;
WORD_b. « first;

/) BERRE R

Y BIRE 0B M1 A,
A RRADER 2 BRK k
/3R AR 1 R R
N F R HAER S

// WORD: WHFF B, 5 I E — N F A K head

/GRS BB AN
N BERBE KBS

}FreeList[m+l]__;‘b ., V4 ﬁa’:lﬁ}ﬁ?&ﬂ
2° |A
2! |A
llink | tog=0 | kvel | rink |} header
2% A
space 2" &]olmlo—
nodesize first
(a) ®)
29 |A 2° A-:llolK—l[ﬁ]
27A i 1§ 1 271 7 — 1 1
2! l, [o[K] ot ] 0[] *Mf[*—l 2* | ot ¢[o[K] et ¢] o]K[ o]
2™ A 2™ |A
(c) )

(a) Z RRMEEREW; (b)) RRWRRE: (0 HEITHE;: (D) FEREHER

8.4.2 HEE*X

CHAPREAAA  WRAFERN . BEEATAAR LIRERKDE n HILEH
FRARTREZ WHTRPER - NERRZNATEFRTFRIT NENGESRE
REFEETFRPEER . HERB—ANZHR, WBEF B SELAF, THERKXET

AN TRS .

BESERMBAT R A EERRSHE 8. 8(c) iR, & 2V <n<2—1,X%Er+1
MFRAE, MHEMBRHERDE SIS EARAS I H2 T <n<2 ' —1, 10
M TFERKRDI TR TFRIZ  MFENGEE KD 2 WTFRPBRE R EHP—
HOMARFLFRH—EER-IFERBALELE RKANR 2 HFHEP, NES. 8(d)
Bim. H2VTI<n<2Y'—1GHNF ek B .FEFBEEANF 2 HTFERY IS,
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M FIRETE NG RN R 2f M FRPBUE—R R R 2 p
—/NESHBERARF AR HBRETIERFHNEA 12
LR RNR 2470 24 e 2TV TR BBENELHL 2

= A

HE [ K} I\Eh'

MFRVMBRME SRR p, ABRSBAAFY 2
BB RR L K p (o P BR 2R 2S R SR G R ik X , T
BALRFRMOFERMBHRBIES AN p+ 27

pA28 T e pH2 IR B AR (B i=3),
THRAEREFH#HRZ: '

WORD. b * AllocBuddy (FreeList &avail, int n) {

// availl0. .1 R AR AAZEEIR 0 HFHLER, EFADT o T HR,

/W43 BEAR R 77 5 » 3718 B 8 ik 5 75 UG8 8] NULL

for (k=0; k<< =m && ( avail[k].nodesize<<n+1 | lavaillk].first);

)5 _ /) ERWREHRER KT
/) AyER kY K [E] NULL

if (k>mn) return NULL;

else { / BATAE
pa = availl[k]. first;

if (pa= =suc) availlk].first = NULL; // SEEEFRERER

else { N OMNFFEME = pa i

A REASEFROE—NTER
pre = pa—>1link; suc = pa—>>rlink; // 4354 [a] A7 3K /5 4

pre—>rlink = suc; suc——>1link = pre; avail[k].first = suc;

}
for (i=1; avail[k-i].nodesize>=n+1; ++1) {
pi = pa+ 2 i, pi——rlink = pi; pi——>1link = pi;

pi->tag = 0; pi—kval = k-1i; avail[k-i]. first = pi;

Y/ R AR TR
pa—tag = 1; pa—kval = k—-(- —-1);
}

return pa;
}// AllocBuddy

Hix 8.2

8.4.3 [EYrE;*X

2%

EAPBBABRERKN SRR, RETHIFHZARBABITHAZEERS X,
XE, AR MR S AR R K RAFEE, EREKEREFNEEREN

“ORPE” B PIASZ PRER B U 3F

TR “KAE”? INATATR Eﬁi‘ﬁﬂﬁ%ﬁ‘%%% PTREZ ARG RBEADKDAEEF

BT Ao X SX P A B Al — KR 4 2 SR /N R BE AR 2 “ L KR

Bl B p Rk

Hy 2t W RSB sa Ak, B p MOD 24! =0, MIB0 suaik 9 p # p+ 2" BB Z R R
Btk . KPR Go b ez R ARET , M H AR PN 2 RSB A H R kR, Rt R
UL EmA P2 RS, B /I [ EL st kb £ 48 o (BLR J2 phy [ — KB 40 284 3R Y , t R U5 3F

. FlmERE ABRANERRARRKME.

B 8, 7E [z PR, B B SEHI B KRB AT R ET, W ABEBHHME R
« 205 -

www.TopSage.com



0 2m 71 2"™-1

24 | » N\

A AEMN FRPPAER UFEHN FEPRI KSR REHEH
HMEFEHNEHRBHNKFEEERESHR., KREEE, ERHEAFFBSRIRKKERES
PRERET, BIEAZIMEN M TRP E. '
RIRHLAE R p, K/ANK 28 TSR, AR SRt bt O .
buddy(pok) — p+24 (G p MOD 21 =0)
p—2t (3 p MOD 2+ =2¢)
B0, R EANTAARFEXK/ANE 21°=1024(HihE A 0 3] 1023), W K/NH 28, 154
k3 512 FEK PE SR S SR Hedik S 7685 KN 27 R IR H ik O 384 BIIK PEBR B 1A it o
256,
BAMBHBEEERABRASE, FiEE 8174 %,
B2 KR ENR SRR R R A RE TR KT S AR .

8.5 TLH®ITWE

PAE 3HFIHEHREBHE MMM AT MASMERETHSHFHEEE. ENRER
R AE R P TSRS A AT 43 B s 76 F P B BOAE A B AT [0 W, B R GE R B P B AR ROk
PEATFEME A A o . B EXRAEEBERLE S, A/ DA W B HHRR
BPHER. MEZRFSNFRNBERG T, YR BFHEARGN NERD>EAHE
K;RZ, BAFPRFHITEELBERENREHR SHFE. X0, EFRACEFTHRERE
FRa, P 28T malloc Fl free i RECRRARER D EMBRFHE. BENSESN
PP BB IR B S5 7 B 10 TR R BB R BEAE A0 24 B0 i {3 BR R AT IR RO R AR T R
TLUECBEVIRH .

“TRATRIBALEAFABERAMASERE KK ENNER. #lINT5 CE
FEB

p = malloc(size);
p = NULL;

PATHE R REDIT p= malloc(swe)’»’:lﬁiFﬁE*ﬂE‘J**&iﬁk’»’ﬂﬁﬁiﬁmdﬁ%@ﬂﬂ}ﬂ,
T 3R P B ‘

p = malloc(size);

q.= p3
free(p); v
PAITHEREIRH TR RS WRMBENE RSB MAZ Y RES o TSR,
S FR X FB 1A Dy “ BV )7, 3 Bl SR AR5 R R AT AR AT
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F—Ji . B TEWA SRR, e R ERAIRE.
BIMERXAFBFPAE 34T XREW, A 8.9 fiw,Li L, Ml Ly 58 EA1#
FkiEe Lo R L ML, kEM TR, L A5 L, 362, Ls O 34 RFTE,

@‘7 [yl 3= [1]

[ [1]q]A

B 8.9 HHIMLEFRINT UK

XML T RE AW BB A — R, BEER L AEEM, MR L ML ME
R, &RBHER LB A L 5548, SR BT A 45 BB T # F 2 B 3= (B 7 3% L
ML EFRASZR, XMWATERL ML, NI =E“BHWR"; RZ, ERER L F
EHRBHLE L, 71 L, ARG AEERAN, XELESHTFTRE B TEHELET
WA “T R,

WA iR P IX AR A PSR

(D) FERAVRT S ERE FRE) LR EEM— I REE R HBEL -
B, ERERERZTREST CERMOBEHEE . RASZTH 0N EI T, L TFRR
" XRPERA R .

(2) WREHARET . ERFETHIRP NI AHERE L AEERBEAE M B
AEY BRI A TAREEEAZ . WA G PEHRATEF EIE SRR
GRERE-B. BN -THHTFHAZEER MERFBEAZENT. BR E—RIFL
T RTCEANILLE SR YA ARBEAN . RN F— N EEETHRF, WL S
EEFEAREZEVN, X RBEMNFA LGATIETE LFERE 2R R JGEE R4, T
AR FME AR AN, RZ,AIFAFEZEFHERSE SR ETH
M.

FR U WO G P B TE R 43 B 46 8T 5B — 5 R BT 5 FRGE RN BARAR . [ 5
B RS AT S5 R E MR — 5 & (mark) 5, BB AT AL TREZ
RIPR A 45 R B R S B 407, i EAR S B4 SRS E N1 B SR %
AN ) R 0 2 T DR 45 i — 3 BT R A R 0 Y 5 A i A — 1 T R A 2 R
F. HEERWE.: LRB S REZHETH, TS — 2 2 7815 B X8 2 4 B AT F) /i
P JLF RS R T AR, B, AR ERBRPEFRRFERE L. TERA
A 3 FirERE %,
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(D BAEE N EEFHRT A, RS BRI SE R B XK LE
AL SRR R 17 . RATT S il CIAs ) B3 A0 A L F

HIIENE NIRRT ER—APELE MG LTRSS RS MR, H
R EERE S RES BT ELMER.

XAHBEREE. B TFHAFRANSLEEHAZ. R EEE— MR AWELH
BRI B N, XS RER A TFHSSE. FE. AFIRNBERRE, &
BRI AR HH5E R IE R 7 PR K R P BE— A4 2K 9 X 80 08 AR, 5 JU B T B ol
T 77 o R o AR A 2 T R R

(2) EBEEE  BF AR GATD LI LRMET. I LR
KB EPERHES . —HETEES BATRERIE R - HEREN. 506
HFAHEE B BRI MB RIS M EREMTF XM N eEER, FIRFNTES
AT R R T AL WS TR ORI A, LR
BB R BB R,

A0, BS540 F = SR B BT R X T R« 2 R s i, 0 R AR S
SIS Sk A 5B R 1 T 3k AR R, R B R AR 25 LR IR o 1 R RS SEAR I AR
HEIF L NS RN TR S, AT BRI B RRR. KA LRER
R EBERE NI, XA EWR UARRM R EE RR . B A IR AR
BRR TR

BAR 3BT LA T I 007 B A SE 08 258 B XU R AT T AR SR R B
BXPI R RN . R, b ST ANE B M — A A S GX AR A = XU SR
138 AR A AR M SRR AR, R E R AT AS B Y. ARXHHERAERE
o, A TR B AR R BA B 0 25 it L 9 B R AR I S RN BRI I B B IR B 6 A
DO E — AW B IR A% B Bt R R ERAR M 3

(3) ARG HASHHERFCRFRRNEE TR ERBEETERER
BEAE eI R AT R o, R AR ML AR A0 B BOER R 0 T I8 B B 3 6 BT 5 0 K
2, DU 7R P 382 3k 22 05 BT LAV JELBGB  ,  TT X R B AT5R 5 . ISR 3R AT B A 31 o
ETF 4TI EBR, WA LR IE. ETEABNEETREAAEERELNE
% S A tag hp Al tp R BARIE TR B R W REE . B 8. 10 FES UE

L a e k
%\_LI.LJ:H A L A
£

h m
NET A ClF (IhW
il 111 --ﬁﬁz

H8.10 fFEFHMIT XE
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AR . BRERAREPIRE p AN EAREMN b E R . OXEs p il bBRE
3k c ZHEIRW b AR a BERT);QAERIGEZETERR ARG pEH DB
FRE f B HEEICH b AR OFE b WERBIRETZE N ELEMUGRR, 6 p B XM a.
SRR EA R R P AR, MRYIEE p B b BE c ZH7, 6% b &K hp 5
ECH 81 a, FHH b 45K FHY tag BMAYEB R 0" Y84 p By b B@ £ Z 87, MK b
ZRPH tp BAEBCAIER a,tag MEER A1,

TEFEASAT M EABAEGE . BIEE 8. 10 RIS~ XE L'EM EFE).

HEPRET SAEMARKKMIEH - M p RN RE Rt 380 p WERE Kiq
M p ERLNER. WA 8.11 () M(b) iR,

YqfEm p WRLE AN, THASHFLEA:-OR p WRLRR—-ITRE N,
MRHRLNFEN ZBLGE ST LEGEENS oBE p WRE QR p MBI AT ER
REMEGENFR METEHIRLRES oM@ p HREAIW; QR p MRK AR
HENTFRMFTSRBHRL TR M p MR q WE.t HEETBHZMp ME. HTIC
T eI BI R, UHMELE p BERS KA FR B E p MRS A (B « BB 2R
KA , M EBBOX A4 EZ AT AEIET « BEI MR, B4 p BT 45 &1 hp
BB R t, B tag BEE R0,

FH—HE.Y qiRE p WREN , WATEERMHERLHIR: Op WRERIRMIFE
TR MNTERIRENO TR, FFE p t BHEEMNNBD . HATIETHHRERANEEXR
SR FIBEERS) pt BEMEZATEIC TR B4 p Irig4d s i oo SIMEBCH «,
RIEL tRME p,p BIE ;Qp WERRA“Z"REE N LIREM TR, that R p Frigm
RE N EARE, W p PR E B ARG B ¢ T4 S A « AL E 1B — 25, BIR E] t
ZRMBRES. GLARTH BB EZCIERE 40 hp 8K op BP . RAE
R —47 WEEPHI tag BMAERE. ERMNER o BRBA5EE gk ER R, m
HERTTFT—HHNMt4a. HEtESRHBRRL, MURERTEBRNWER. F ¢
ZRRABRNER MNAZRER —EHNEGRE S, EMEERBMARMT . (GL
A~ XEBKEED

t = NULL; p = GL; finished = FALSE;

while (! finished) {
while (p->>mark==0) {

p——mark = 1;

MarkHead(p); / HRIEKRZRHMEE FR INBRIEEHCEER,
} / BpiEmEk; &M p A%
q = p—>p.tp;

if (q 8.8 q—>mark == 0) MarkTail(p); // BMH4HEREE, A p i AERE
else BackTrack(finished); / HMNFTEEMB|HE — 45 4.0 finished 3y TRUE
)

RIFEH XRBHAEMA R 8.3 Fim.

void MarkList(GList GL) {

/ BFEZS T X & GL(GL! = NULL H GL—>mark == 0), % PR RMFEME SnirE.
t = NULL; p = GL; finished = FALSE; // ti§m p Ayt
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t=NIL 2 2
W nonc [1]o[A]

a b b
yannc « SO
b C c

q /EE{LI}  JTA .
d
paon
q
(a) (b) (c)

a a a e
 [1[o[A[- o [1[olA[= « ASATH Tl
b N b - b £

pll'J:)—LliLIJAI LT AR/, GO E-0ERE

c ci P c

1]1 t1]1]g]A} [1[1] 11]¢]A]
d df a d
[0 [A[o[] Lo
@ ) ®

t=NIL

RRRG Loy

- h)

1 -IZ] a | e g k

d [1]1 1Al [ifafe] e Taf4]Al

[1]0]x] h

® t gpace

® q
H8.11 WHXE

(a) $E4HMIRIL,q FemFE L ;

(D) ARG MGHEFRE TR, o HNER;

(D \/EHER—F;
(h) et RR T ML — L g HRAERR(RL TR
) et mRE N WHfk# -5, q gk

while (! finished) {
while (p—>mark==0) {

+ 210 -

p

->mark = 1;

(bYFCe) et MT kT REH -5

(@) HEHEFR qHEAKE;

// MarkHead(p) #) 401k .

q

= p—>p. hp;

7 afEm = p ByFEL

if (q && qg—>mark==0) {

if (g—>tag==0) q—>mrak = 1
else {p—>p.hp = t;

}
A SERR Rk WAR R

}
q=

P —>p. tp;

TS

p—>tag 03

A afiE xp WERRE

www.TopSage.com

t = p;

() R MERT IS —F g AR,

// BTOM, %3k A R F 45 K

P =q}

VA 33 Uik



if (q && q—>mark==0) {p—>p.tp = t; t =1p; p = q; } kB R
else { // BackTrack(finished) {404k .
while (t & & t—>tag==1) { / LIST,E&A , NEEMY
g=t; t=qg->p.tp; gq>p.tp=p; Pp=q;
)
if (1 t) finished = TRUE; // &K
else { // MFL[EH
ga=t; t=qg->php; q>php=p; p=gq p—>tag=1;
Y / BEERIRRE
}

}
}// MarkList

i 8.3

8.11 B/ X[ 8. 10 Ay~ SURHATIR I iR S0 SR E W EBLRE . (DRE
8. 3T A PTET R . (DY () A S MR K7 M B 3 WAL KM hp I8 & w1
. (DR YFELRE G RRBETIREN OB BMLFR. NOMODEET
ERHRHEWNEE. EHEAKRTHERANHEHTARE, FXBRHEETRZ
7.

FegE bk 3 M E AR FIE. 55 3 i Bk 755 & B S 7 2 B m 4 6% » 45 3 25 4 S Y
A ASEERESFABRHTEREER L FRE MRS SRR EHEER
WA, B A | R TN R, MR, — B RE T BN REME, TR EFHEHE
7. MIERPEEREMA NG LERE I MEEAB L. AMETESE—ESNE,
s A4 B BT A AR 2> . B2, JC A S o o 2R R 1R 9% B 18] Y , S BB 7E 35 B Ak 3 1) 1
LT RLA .

BE . TALTHRETERHAFRFPHERARLRTRMN, BB LMHER—
RS AP BT A CERIT free REMERD . A RH—FFR, REABERAF
B — BT REEZAPBERPRAGERORLEH, UENX LR B RHET

TERNTUNTHLTREREEEXMERMIT. W ERR  BNEESFEH
7. 85— 5 AESNRE AERAB—FEE, AN EEHME REREL. BRE
BRI ERESAEN N UFRESBHAEREN o NP o IENEE B L RN
AZRME - ARNFEHCBAERNIGENERESE—E. RRTAZEE
HEF MG R MR EN e MOLF o, AENFEO . B, WERE X BB EE R
et N+c. M, Rl B R B 8 TS N8 M—N,

BR,CHRETREXT TEANENRGEREREINTUERRN TS S5
Ax. RIMARE -NTHE ST HFEHEE (e N+ M) /(M— N) ¥ &iX 5%
E, BEL o=N/MBFRAFERHEE, W LR FHEE A (cote)/(1—p) . XA
o 3/4 MG R TSR Bl p=1/4 B, IRE— 5 R BT F 28T B2 1/3¢,+4/3c,
RZ  EAFEHR /4 WER I TR KB p=3/4 0, NE NG ST TR E A
3ci+4c.., AT, TR ARFR F REDRELE ST AL Qo WE T AR TR
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R RMRAE. AUnte, ME S RREIKZBF7A, X4\ URRBEER, BH
A-RTHBTHNE. METEATEERBEER, UEBREENRERR, Bk
IIMET A REFRHME— DHE L SREBOEALTEN ¢ RELHREARA
HETT £,

8.6 fF f & 4

RAIE LY ISR SIS E BT BB E — N AN A B - S W7 R
“ToREE R BT A R A ] 2 XA AR A A ] 3R R E R 5, A ALK/ ET RUAR
A, 7] AR ]

X—WHRENBA—MEUNSEREETE. EEMISERERLES, R

,0123456789

10 length stadr
20 i N Al 12 0
38\ INNNR NN

4 B

50 / s 12

60

4 i C| 10 18

80 /

% D{ 8 28
P (a) (b)
ree

0 1 2 3 4 5 6 7 8 9

(AL AY. 14147979 143 V3. VY17,

200/ X7 2 NN

KTONNNNN NN > Al 12 0

/ B| 6 12
/
] v
1 D| 8 28
free (C) (d)

B 8.12 MEfFMAEEARE
(a) [ (b) BAFHBIR: (o) BHEFRHE: (D BBUEMFHEE

CEA BT, TR S H SR E - M E RN R EREREF PR R B RS
B2 A B AT A 28 (] o e — e, BEESEBUM R R ST —ANE AT, R WS4 18
S 4 T M B B AR R Mk . X P E N L0 A B B R L S48 A ) B sk (R
RSUD BB N N FEGE AL, TR 30 2 BT B0 HE 5 41 A0 (E LR A B4 T 27 10 5 S B i 3 44
ik, EEHE 4 EPRBOBEEESANDSSERRAOXHERERTE, 5
A BAEALGTH AB.C.DX 4 M8, B EKESF N 12.6.10 71 8, BikH
a4t free FOMIME R ZE, U A BE 44 3% 4 A 88 B I 77 A% 25 IR SO W0 2 1k 43 B0 2% 012,18
28, TN 8. 12(a) (L) iR, B ECIE W HEFS 4 OMEH 36, B, X PN EEHEM
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SEREEEFEEE., RZ,BEWAP BB E RRMEBRS. BT 2560 7z 6
TR —A ok 3 22 B A A B, R ot 1O o 004 BT B A 25 IR R G R 2N B -3 B 5
REENEH XN ERRE" WIS, BF, AWM. —fR—BH P Bl FE
BB AT B WCE 48, B an, B 8. 12(a) W HE, 7E c SRR AF A B at B I B AR AN I 8. 12
()O3, RIBHE B B AR R E 8. 12D MRS B —FEEEFHT SRS AE
W R o s R B A e, B T ) 2 (D S 46 ) T B 48 B 4 1 05 S bk B A R AT A
RS, KN EENERNREEPRANZERNRER -, R AN S AREES S
AT ) A 23 (8] £ i st ik X T 90 AR B 8 e ik O AR R — B A b ik R 9 ZS PR B, I 8. 13 BT
s Hf ()R RERTHRE, (D R EEFHRE.
AN AN A A AR
A A
AR AT AN AT AR A A
XA AN LA
VA XA A
4:'// XA XA /

VAR E]//

free free

(a) (b)

B 8.13 B4 MM (FFfESs E)D
(a) BHWT: (b) BHE

VA
PINL ALY,

,/‘///' lr//
YA AN A AN

B R B TC A BRI R L, N LB R 4, B E X G AR BT R A AR
BHEEM BN RR FFRROSWATREARD ; KT #HT T 4 Z484E.

(D) HHE G AR H AL WS 16K E AN E 05— 5 ARKE
EEEFEOF AL . Kk, TS BB A M AT 3, X BN R 64 B R o5
RERBZAMZ G R MFTma. Bk, #8405 ARNE - NFHERVCPBRT
B A BE IR (R A2 o7 R B R/ ) R s 33 CFF 1 X 30 A o AR R oy R s &5 IR R B 4
W) ZIb BTGV SL— AT AL I8, LAFF Aok o5 SR 7E SR 48 J5 LA OB b ik » B 57 — 3K
I 3 ik 9 % B 2R

) BRAPHRERR, UEEFE RS AP BFRAZERET.

) BEFN G ARPFEOBER. 58w H A&, T E N E .

(O KA G RARTBEF AL £, XL/ EREEREIEM T,

B ERTHFEREHEORE. BE SEEHRUFERNEREHEREMEY
BelRsab) . ‘

AT DL FE A AR vk LR A R TR R BE O B 2%, AT B N LR AR B GHEAT & AR

B) . MEBREYRHIAE SARTHEHE. B, FHREEFLR-NRERE, BERES
A .
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Fom H

FHEL2EERTEPEENBTEN LSRR BELEN X — 2R/
WH—MELREA P RXBERANEEEN

B, R (Search Table) Bf A —RBKNBHELR (FHEROMRNES. TR
FRERTRZAFEECENEHXR ARERRE-—MHEFRENLIESEW.

MERREFHTHRER . (OEARTMREN TETRREEERER T (DOBRR
AN PR BRBTENSHEYE; OEERBFEA—NTEETR (ONERERPH =
EABETE, EXERELEMFMER N TR WRIE, WARERERENBSER
% (Static Search Table), ZHEBEREB P EMBAERERFREFENBETE, RENE
REP MR EFENENIEITTE  WARHAER N B A E R R (Dynamic Search Table)

EHFEEF MULFEXBRATERTHE. SN, EHESBEFERK
B RN ORESHE; EFAPEREMIHETMILESE, HPHESH
W FROBAAER-KERRK.

EEMARRHREARGH . ERELRBEF ANERZ —. NERRFTIHS
R ERLBRETREERES

BRI, BB “ERNE-TEARSHBEHETR (LR WERZHRS
FEN U R BFEILER (FRICR).

AT ETFHE, BH G HEXN“SEN AN & L. EERBIA—LBFH

B

E.,]}

*%$(Key)%§ﬁtﬁm§(jﬂi)*%Aﬁiﬁrﬁéﬁﬁ A b'fmruj\(w}l%!b—/*ﬁ
BRLAEEFIER ., SHRBEFITUE MR RE-TCR MUHRELXBENEIXRF
(Primary Key) (I AR MR, HEXBFHAR) . RZ, RALRHNZE TIZRHLE
FRRKEF (Secondary Key) . HEEITRE RA —MEIRET, HXEF AR FET
EHE.

B (Searching) RMFPHEMREME, EERZIHE - NTHEXBFETHREHEN
ERBPRE TR, FRPHFEIEN—MEIR, URBERRBNN, W ERNER IS
HEMIZNEE A A RIEREERRPRAE  FERXPAEFEXBFETHEMEN
R MHRERSED, W ERNERTLE B BB RIS HEH .

Fian, 5 RV B K AFEE RGN, 2L LN RS T ULAR 9.1 FiREN
HEMEEETENS . RPFE-FTH-TIER, BENEZIES HICRP BT . BRES
EER 179326, MENER AT B EAMENESHESFME S, KN ERAIRIIN. S
EEH 179238, M FRP VA XBFHR 179238 HICF, MER AR,

WAHTER? BR E—TEWHERENMBRBECEWABRKBE T X METR
FEEMF T RIAL, B, WRETERV T ERRTRPEFETERKMMER (XA

.« 214 -

www.TopSage.com



RERAFMM EADERE R, BlNERTES G, fTRIESHEEELM S (E
PR AN B4 2 FR (Bt 42 ) 43 28 ELAR 2B R0 6T 4 H1k » 00 2 4 A4 O 3 2 S50 A 4R 15 &
PEIFTIR S ARG R B R IBUF 2 4R, BRI R BIZ A P M BIE S E k. X, &%
SC LA B H T S SR B IR B AE TR R P B R SR HE R R R AR BT
PR — R LEGR, TR EREFERLAPENFEETFER PO EEDZRA.

HiE % # I £

" % = — 4
iE % B | s | ANE | #eE | B | k¥ | 49
179325 | BR4x 85 86 88 100 92 90 45 586
179326 | Btk 78 75 90 80 95 88 37 543
179327 | 3k 82 80 78 98 .84 96 40 558

9.1 W&msinp

M FE B R ST AR A T L BRSSO AR R AR . 1IE A0 A0 AR A< B e
MERRE—FEFREMNBIRSH. BUERh TRPHFWIOEZBNFEE"FR
—MERTHMERR  RERTEAE. W, FERETERZBE A bl E—2X R,
LAGE S ML BEAT AR 4R, BO LSS — M BUE R R A AR K. ATH oA RBSER
MBS R R R BRSBTS R MIRESCH A Tk,

EARLUGEETHIHED W RMERFRAMBIRTRER G —HHWT .

R KRBT RB UL AT LR

typedef float KeyType; /Y

typedef int KeyType; /3
typedef char * KeyType; [/ FHHRE

AR TERRE LR
typedef struct {
KeyType key; /s =3
/) HAlb g,
}SElemType;

XA BT I LA E N T B E X

/- - AR X
#define EQ(a, b) ((a) == (b))
#define LT(a, b) ((a) < (b))
#define LQ(a, b) ((a) <<= (b))

- - TR R LT
#define EQ(a, b) (lstremp((a). (b)))

#define LT(a, b) (stremp((a), (b)) << 0)
#define LQ(a, b) (stremp((a), (b)) <= 0)
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9.1 BEERE

HMRBERUBSERENE LR

RDT StaticSearchTable {
HEMNZDDRAFMAMENEETENES. SN NRELRYSFEUMBE, T8 —4FH
BELERRXREE,
HEXARHBELEAB-IMEE,
HEARBIE P,
Create(&ST, n);
BEAR MBS M EEBETENHSENLRE ST,
Destroy(&sT);
MG KRG - BESERE STHFE.
BIEER BB E ST,
Search(ST, key);
MG RF - BESERRSTHEE ey FHXBFLRBMBRAMNA EHE.
BEGR . ESTHHEERXRBFE T ey WEE LR MEREN K CENEARERZTH
B, BEURE,
Traverse(ST, Visit());

WK HAERR ST HFLE, Visit BRI TRBENRIBRK.
BELER BEMKFEN STHENTERAABER visit O—KRAENX—K. —H visitO%
T, U R SR
}ADY StaticSearchTable

BEERFTUAAANRTITE ERARRNRITED, LAERBERN T EL
AR .

9.1.1 MARBNESR

DUBFRERUEHERRIBSERE, N Search P HINFEHRELH., A¥H
R EEINFEEEWERPHIHR, EREEREIPLANBL IR LE ZTR.

N=—===- BESERKNIDFEEES - - - - -
typedef struct {

ElenType * elem; /) BETEFES AL RN RLRRESE 0 SRTES
int length; ) BEE
}SSTable;

THEITERFER L.

7 B 25 # (Sequential Search) AT RA AR T RE—MERITH, BAHATIC
FHXBFHAZEMNEE AR MR RBTINASELEHESE, WERBD . RE
FELRRZ, EEERE TR AXBTFNREELRBAL  WRARTEFH&E
ERERAN. KERIBATHEES. L HRZ,

int Search. Seq(SSTable ST, KeyType key) {

[ FEMFRSTHINFERRRBEFET key WBIETR. HHE WRKMER
N BREERTRALE,.FUH O,
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ST.elem[0].key = key; N OCHE?
for (i=ST.length; |EQ(ST.elem[i].key,key); - —i); / MIGHBTH

return i; N BARBE,iH0
}// Search. Seq

'HE 9.1

XAEEMBEME 2 F P KR LocateElbm_Sq —B. KR Search_ Seq 1,
ERZATEXT ST. elem[0JH X B FRIE key, HNET R EZERIBFE—ELHELN
BNRERETERTE. FEH,ST. elem[ 0] BRI THAEHIER. XNE—ITBFEITE
75 b BB , SR T 35 BRUE B » 3X > B ik BB (P Z£ $R 7E ST. length=>1 000 B , T — K&
BT OFYREJLFERO—E(SHSEBE1]F 342 TERT. 1D, SR, WRHEHRAT
RE® Tinkt.

HERBIERERERS N '

ERIEFERE . GFR-NARGFANEBEF 3K - HAEAE(WEHEERHIITH
BB B A E (ERE S BIREWET & 7D R KR IE#H MAENE
fbtERE, X FERBEEKUE B ATFTE-ANRILANEBSE ., L EREEPHELRER
ER“BiIEFMUXBFHNAECSHEHETHE B, BFUKXBFMAEHE#TIHLER
HIE RS EE A R AR BRI IR MAKSE .

BN AHERREERRPHMLE  FHEEEHTHENRBFE N BN S EERK
HERAEEE R B E 8 € B (Average Search Length),

MNFEE 2 MERHR, ERBDEWFHERKERN

ASL = ) PC; 9-1
i=1

Seh, P, HEREFE | MEROBE, B )P = 1,

C: ARBIRFHEHXBFEREHEMENE MR, A ESEHSHTIL LB
XEFIM. BA.C MERIBARMAR .

MRFERGSBRATN.C RRTFHECRERZFIHME. . ERIFEF—1
LR, WFEE—VGTMERRPFE—-—TERH MFELBE - KR, —BRELATC EF
n'_'?:+].u

Bi% n=ST. length, M)A F&E LK FHERKE R

ASL = nP,+ (n—1)P; 4+ 4 2P, , + P, (8-2)
BESMCRMOERERES, B
P,' = 1/?’1
MESMBER TMFERNFHERKER
ASLSS = iP,C.
LS a—i+D
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1

ASL & =”72L

AR RPEMCROERERFAEE. Sl HeREENRIMREL—KE
TR, WiES S RRENFIERNERBRLER TRERZENHEIIER.
mMFR(O-2PH ASL#E P, =P, ==P, =P, BiABR/ME. Hig, 32 RHER
MEAEHERFAETEBNSMERNOERBEER, U N SB3HD RN ERERATH
F ERFIEREERBERB/NDEREHFS, UBRBEREE.

KM E—BRELT ERMNERMBIELENE. B TEHERYE, RATTLU
FEG T TP MBS — A V5 TR S BE 3, SR BT 3R B e RIAR RIS IRV R E IR B BE
FRRFHS, FRERBMRANICREERIBFTABEES, MEEUFTHBERER
PP LEBERE .. REEBRERZEHRENERIANCREEBERR.

B &R ARG TR ZE S B M M E R R AL, ﬁﬁ%ﬁ%?ﬂﬁ&&ﬁﬁk,
FAIRY » AR, ERYFHME. KT EERAWEAR - FRARLENE.

X R GHRATER, %%1&%%@&%%?%?®ﬂ7fﬁi e, J:ﬁﬁ)fﬁﬂ‘l’eiﬂ‘
StERUREEM.

ERHEH, ERWFHERKENITERE EP =1 B‘J“I%"FJ&TB‘J BAER,

BITANBRERBE BIN"H. EEEFH HT%‘?%@J BERATEFEBN”ERNR
ThBifh s R, EESSRRN AR R BEIE T , 230 8L Th 49 7T RE 4 b AR B0 B9 T RE M K 78
2, 5N REEPIERE » BAE, ERARIWERT U ZBAT. YERFRIHE
EARZAAE  ERFEENEHERKENEERBRYEN FHERKESERAIRD
AMEHERKEZM,

X FIMFER, R BEE key HE, BERA RN M4 EEHTHHBEH BT
BN n+1. BRERRDEARAEIWATREEMAR, N8 MR HERERLESE, N
P;=1/Cn), LR IFERY LRI ERKEN

ASL, =S t—i+ D+ ~(+1)
2n & 2

(9-3)

=i(n+1> ' (9-4)

EAEHLEEN T, {Rﬁt’aﬁﬁﬁEI}JHT%V*@E?E&E%DE&TBZIJJHTH@tb*ﬁﬁk
B, E R RIS,

9.1.2 BEFEHNER

UB R EETFBAERFEA , Search BT AT L EHR KL,
3 2 # (Binary Search) B‘JE&HE%:%%Eﬁgiﬁ'iﬂfﬁﬂg?ﬁﬁ(zrﬂ) YRR

O BERPHFRIEEHNXBIWETIIXER
ST. elem[i]. key<CST. elem[i+1]. key i=1,2,¢+,n—1

MHEFCRERBFEF.
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4 /MEEEB KRB R RARZKIEFHNIE.
Flm BT L AHBTENEFRCCBFRINBIETEAE
(05,13,19,21,37,56,64,75,80,88,92)
HNEERXBFH 21 85 HEHETR.
BRI E low M high HHERFETRKHELENTFMER, K nid HREX
f&] 9 = (B 32 & , B mid =| (low+high)/2). ZEMHIH, low T high WIFIME S 510 1 0
11, B[, 11 AR EEE .
THEEESEME key=21 HERIRE:
05 13 19 21 37 56 64 75 80 88 92
A low A mid A high
BARAEREE T AR HEETRKIHRXRETF ST. elem[mid]. key 54 EH key 48
Hog, Bk ST. elem[mid]. key>key, B A TR E FLE  LWERX B [low,mid—1]HE
BP9, 4 #5 4t high #5M % mid—1 A&, EFHRE mid=[(14+5)/2]=3
05 13 19 21 37 56 64 75 80 88 92
A low Amid A high
{54 ST. elem_ﬂmicl]. key F1 key #H k., B X ST. elem[mid]. key<<key, il E T K EF
e, M FE[mid+1,highTTE Bl P, M4 #6 6 low 388 58 mid+1 IR, KR8 mid WF{ER
4, H 8 ST. elem[ mid]. key il key, B A%, MZE R A ETRERFTFSE TR
mid B1E.
05 13 19 21 37 56 64 75 80 88 92
A lowh high
A mid
HA key=285 W& R T2 .
05 13 19 21 37 56 64 75 80 88 92
} low 4} mid A high
ST. elem[ mid]. key<<key 4> low=mid+1
A low * mid A high
ST. elem[mid]. key<<key %4 low=mid+1
A low? high
A mid
ST. elem[mid], key>key 4 high=mid—1
A high 4 low
B AT R low> LR high, WiEHRPEEXBFET key WTK , BARFARI.
MERBIFA R, rEERSBREULATFXREPEABEICROXBTFMACHELE,
HHE MERRD . ERE, WE/NIE, EEFOXEFREMVEICRNELBFZETAE
(HEE &R XA KADNFEN GRAZRABID HIE.
ERfrEERIBMEE 9. 2 #RFR.
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int Search. Bin ( SSTable ST, KeyType key ) { '
A ERFRSTHITEERRRBFET ey MPUBETER. HRIL,WBHREN
A ETTERERTHAE, FWN 0,
low = 1; high = ST.length; / BRXEVME
while (low <= high) {
mid = (low + high) / 2;

if (EQ (key , ST.elem[mid].key)) return mid; /) BBFETLER
else if (LT (key , ST.elen[mid].key)) high = mid ~ 1; // SKSE7ERTEX HAITER
else low = mid + 1; / BRERFE S K TR
}
return 0; /IR EPRGEEFETE

}// Search. Bin

ik 9.2

P AR RS T

EEERINATENROREHATF. AERERIBTA.

RIFONMTLRUFLLE 1 K RABOMBEONTEFHE 2 K RAFO.0.0
MOMTER HE 3 WGRARO.O.OMOMTRFELE 4 K.

BRAERIBAAE. 2 IRKXRRHER. WPBIERRREP—-TER,
HEPHENZERERPHMLE, BERXHRER BN ER, AHE
MEAR, ZER 2 WA BBFRET —FNARIALSORER, MG EEAITHERX
BEMENZBR L HERBBEROEHEN ERWERSE. K0, RAFFRPE
—ERHEBHRET —FMARERBSKIC RS KB EER, FA EE BT
RIXBF B ARG R EHEWN LR B, P72 2 Rk 1 2 R A i 1T H B
RXBFAMRBENBAR R, MRA n N2 HER R E Hllogn [4+19, BT LA,
P IR AR 2 R T B S SE M AT AR LB FA B E £ Allogen )+ 1,

WMRER 9.2 FIRHAEMFI AL RN
BE R EM— AR - HHEES R HES. W
Bo.3fim. FH . RXEFELE I AHEN
HISMIRES (5 Z A%, FRAR LR BT 45 5 0 R
B0, MAMHF ERNERARIHIERE
ET—RAREG KBRS KW BER, ME

9.2 HRIFTFERIBRMAER — 5 4
Btk 21 M HHTHBHEBF I RETERRE L ARE

RAEGHIIZR 85 WA BAINET — KM

RBILE A [0-10] Bk AR . Lk, 37 ZERAEZ R R RIV BT MBS B EHAT LR X BFNH

B &t A Bitllognl+1.
Wa T ERNVFHERKERESLOR?

O HEAEZLZIH BEHHTERFERRZERSH LU - MERNAZHUREN » M RNTE
X MBEEARA.
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—
—
-

=2 =3 (=3 B=8 (=8 B=9) [lo=1] @]
B 9.3 fm SNBSS REH ER MR 85 LR
Rt HFERER, BEBEFRNKE n=2"—1(R2Z h=log, (n+1)), W R T ¥ E
RIGHIERRTER b W SR, MERRRN L ERE L BRRN 2 A RA 2
Aoy JBUH b MEAA 274, BRRTEMEROEREENS (P— ) UE
RIS R T HER K

ASL(,,= iP;C,-

i=1

=

P B, PRRPLE.
_nj i 2

Il
—

—

= 1‘ log; (n+1) — 19 (9-5)

SHEB Y n, 24 n B K (>50) 6, A FHLEMLE R

ASL, = log;,(n+1)—1 (9-6)
AR, e EROUBRLIAFERT BT ERREATERER, AR TIRFFHEW
(HERUEHERTEA B HTITEER .

DEFREABSERRN , #FTERN T ERITEERZIN, B EHEIRERM
WEER.

EWIREERRREERIRFIC WA BATHEN, BREFRHEPER
MR EANFEFEAREEN 1,80 n=F,—1, R 5 ¥ 4 €18 key M1 ST. elem[F,—, ]. key #
T HME, MERRY ;& key<ST. elem[F,-, ]. key, M 4k4E 7 B ST. elem[1]%E
ST.elem[F,, — 1] FRPHTER, ENLKLEEH ST. elem[F,, +1]1ZE ST. elem
[F.—1IMFRPFTER.E—FTROKERN F.—1. FEFRERGFHEE LI
AT BRI ER FTHER(ERTIR Ologn) ) HLITRERE, EEE —IMMLA
BRESEI AF/HTMBER .

1

® ASL, = EP.{T,- = %E"Jc.- =%i}j-2-’" = %(izwzizw--wzﬁ-‘i?)
i=1 i=1 i=1 i=0 i=0 =0

= L{he 2t — (@42 270 = (= D2 +1]

= Lttt Dlogtnt D=1 +11 = “liogy (w41 -1

@ ﬁ#ﬁ‘fﬂﬂ'ﬁf{j’ﬂ:f’o=0- Fy=1, F;=F;—+Fi-3, i=2
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FBEHERERIE G EME key RBERIT LB KRBT ST. elem[i]. key WEHRF 5.

key ST. elem[l] key
A\ —
< 1= ST. ele D ] ke ST ele [1] ] (h 1+1) ,ﬁEP ST elem[l]fﬂ ST elem[h]ﬁ'

5’1%%?%*%%%4\9&%$ﬁﬁk9&%$E‘Jiﬂio BR . XMBEERABETREBF
BN THR, EXMIEOLT X RREKRKINF R, KPR TR T,

9.1.3 FHEMERPEHR

E—/MHEFRHER Eﬁﬁ%l‘h"%ﬁ“%*ﬁlﬁ”ﬂ@ AR THTH MY FFRD
FIDRH ERBRAREN,RE 9.2 IR EM#RNERSBRITITEER, LR
B, MREAFRFHBICRKOERBEREASE, FH X987 ,

ERE—NMREHF. BREFRTPESMNER FECHZIERNERERLE, 2
FIA p1=0.1,p,=0.2,p;=0.1,p,=0.4 Fl ps=0.2, WHERO-DWELFHEFE
BT ER  BERADHWEHERKEN

SIPC, =0.1X240.2X34+0.1x140.4X24+0.2X3=2.3
i=1

B, MREERNSHEEEME 4 MERRBFIHT IR, LB S FEE
ETHIIRATHFIIFHTITFER, NERBINHEHERKEN

5
DIPCi=0.1X3+0.2X2+0.1X3+0.4X1+0.2X2=1.8
i=1

XEEE, YEFEPF RN ERERAEN,%E 0.2 IRHERBTHELER, R
MR LR R . R4 BB B AT HEAT BRI SR R E R BN HER K
A3 = BT, 2 R RE A 7 ’
RREEERRIWERL, WEEREEIBRENHENEESRNABRKE
ZAMPH O |
PH = Ewh (9-7)

E)lﬁd‘ﬁm X#, Hf.n XWL#'&E@Aﬁ(EUﬁﬁ%B@kE) hi AN

EZXW ERBEREGE RN wi=cp;(i=1,2,,n)  KP p, IEIANWERER, ﬂi’

EAER. R PH EEE/MI X S 8 4 & # 8 (Static Optimal Search Tree) .,

HTFHEBSERERNERWNEHANESR, BES B P AREREITE, BB

EWERSERE(]. ERAEENMF-HUEELLURNERNOERELE.
EH—MEXBFERTFHICRFT

(Fraripr s sry) C(9-®)
H n. key < ryi. key < o+ <. key
5 /N0 R R B EUE A

W, s Wigy 9 *** » W (9-9

BB R ER R NR O RN R KE PH HEEFEREREERN X

® PHEMPHERKEMRIEL.
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B A A AL D BN, BRIX IS — XA R R AR E 3R 8 (Nearly Optimal Search Tree) .
HWEREERMH T ER - EEERO-OFRMIERFEFIREE (<< IEE

WERERC ER

(9-10)

A i—1
AP; = ‘ ij_zwi
; v

mﬁfl\ﬁ(&l:’;:!fgiélh{ﬁpj DLWREAFIXFREIN riarier s srima T rigr s VTE T
BREERRK, HA2 B IREEOWETFHME TR,
HEFIHE AP, 5| A RiHE

sw; = ij (9-1D)
j=1
FE® wi— =0 M sw_, =0,
i—1
SWiey — SWy— = E'w;

L (9-12)

S, — sw; = ij

j=H1
ﬁP,— =](m,,—m:,-)—(m,-_1 —SLU.-_1)|

= | (sr.m —l—st) — SW; — SWi— | (9'13)

B AT R L R BB IR B E IR 9.3 IR,

void SecondOptimal(BiTree &T,ElenType R[ ],£loat sw[ ],int low,int high){
// A & R{low. . high] B K Rt {EF swHH sw(0] == 0) i HH#E W LA M T.
i = low; min = abs(sw[high]—sw[low]); dw = sw[high] + sw[low—1];
for (j=1low+1; j<<= high; ++j) / EFER/NE AP, E
if (abs(dw - sw[j] - sw[i=1]) << min) {
i = §; min = abs(dw-sw[j]—-sw[i—1]);

}
T = (BiTree)malloc(sizeof(BiTNode));
T->data = R[i]; N ERER
if (i==1low) T->1child = NULL, J ETHE
else SecondOptimal(T->>1child, R, sw, low, i—-1); / #EETFH
if (i==high) T->rchild = NULL; 7 BFRE

else SecondOptimal(T->>rchild, R, sw, i+ 1, high); // #&&HFH
} // SecondOptimal

g 9.3
91 BEHMEINKBFHAEFRLIAHMAEN -

¥ A B C D E F G H 1
mE 1 1 2 5 3 4 4 3 5

M EHE 9. 3 WERMERW K SE P RiHUE SW 1 AP BEIAE 9. 4(2) FiR, M
IR ERM A 9. 4(b) R,
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key;

>—A>—A>>—n
[SCRRET R o B

SW; 12 16 20 23 28
AP, 27 25 22 15 7 0 8 15 23
() i

AP, 11 9 6 1 9 8 1 7 -
() i Ai

AP, 3 1 2 0 0 0
8 Ai Ai Ai Ai
AP,

) i Ai

(a)

(F)
(o _X®
a ®©@© O
@ ©

(b)
B9.4 MBEREZ-XBERNRH
() BitBUEM AP E; (b KIRERW

HTAERERMERM LR S, BFE KRBT HHBUE, WA AT 88 H 3 8k
BARKXBFHREL S EHSH X HED. MRS 4R R SIE K
BEBEXHRBFERMERNHIRER.

Bl 9-2 BEHNES MTRBTFHAFRRILMEMAEN

Xx%g¥ A B ¢ D E
wE 1 3 .2 29 3

MIFEE.3IMBEMBRMAERMWE 9.5 FF (©) (B)

AR EBLEENRMAEERMWE 9.5MWFR. & 3 ) 0 (D)

SRR, MEN PH fH} 132, /5% PH {E2} 105, (2 © © &
KEMNTHHARER  KIEERMABRMLER @ b

R ERMERZ 2N 16 ~22%6, BB 3K, T " ‘
A L L L L LYY T T it
O(nlogn) , HIE ¥ 9.3 BMEIEMUEBM - XER (b) V%2 S BOUAL 25 3240
WHERHEE.

MERAERM NG A TR, EERSIBECTIIEER. HROERN AN
ERARI. BN, BB EM key MEBRE KW RBEFMHIL, FHSE, NERRD, &K
BRESHNCREAFR BUERBAEE ey NMTRATRESNXBFTNOIEL
TRELETFHIBEEREZEREIIABEI NI (EEFBRMTH i ZHF
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WRERTERU ERER . ATERIBREET —RAMRIGHEICDRITELS A
(B F 45 5D B — 2 B8 42 , AT LB R R F A BOR B W BB, B, R & R
B AR BER logn BIEL. AT, EIERAOERBBAREN, THRMAERWRR
BEERN, MXHBESNR  BAFRUERRERMORENRE 9.4 iR,

typedef BiTree SOSTree; SR ERR A LSRN
Status CreateSOSTree(S0STree &T, SSTable ST) {

/ MR ST WE—RRMEERK 7. ST #BIEITEK & A BUH weight,

if (ST.length == 0) T = NULL;

else {
FindSW(sw, ST); A W E A F R ST & AR T K #) weight BUR RiHHUERE sw.
SecondOpiamal(T, ST.elem, sw, 1, ST.length);

}

return 0K;
}// CreateSOSTree

#% 9.4

9.1.4 RIIEFRMHER

HURSIOFRBRBEERSE, W Search M FI AT REHELHR.

DREBRXFRIINNVFER, SRMFERO—FBHET . ERERES BERE
U, BB —NREIE". Fl,E 9.6 IRN— I REERSIER.ZFEH 184
iﬁi,ﬂﬁ'ﬁ‘i 3 &?E(Rl 9R2 e aRa)\(R7 sRs ' ""$R12 ) \(RIS ’Ru i ’Rls ) Xﬁﬁ’f’?i@
(BB AR5 TLAEFAERIAT  XBFI(HENZFREANRKERET)
MEBHMERZFROB—MERERPLUER) . R REXBFAF MWRIAEAF
HEDPRERF. TEGRAFRORE AN FRIITFIERORBFHRTFE-AF
RFMBAXRBT, E=ATFTRINFTELBFHATEANAFEIRREAXR
e AR UK.

® 5 £
BAXRF |22 48] 86

Rt (1| 7]13] -

[22[12]13] 8 | 9 | 20[33] 42| 44] 38] 24 48] 60| 58] 74] 49 86| 53]

B 9.6 HREHZEIX

E i, P RERIBRE D PILHET. TREFEICRAENR(FR . RBFERBITF
B BIEAEE ey =238, WK key MR MR RPEBAXBFHRITHE,BH
22<key<<48,MIXEFN 38 WICREFE , LEELE N FRP, B TR—-RFI TP a3
FHERE A TRPHE-MERERPE 7 MEFK WASE 7 MERBRTINFER. B
3| ST. elem[10]. key=key K1k, BRI F R EA RKBFET key B0 F (HIHN: key=29
i ESE 7 MERBES 12 MERM KRBT key HEHARE) , M ZERARIN .

BT B R G AR A R 5 RIS T A T W e S i 2 4R 7T LU & 4%, IR 7T A
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FrEER, MRFICREBERHATIER, WERD RERITFEH.

R, A RERWE RN AR WHERBE RN EESR.

SRERMFHERKEN :

ASL, =L,+L, - (8-14>
Hep:L, NERRIBRAEFTERNFHERKE, L. WERPERTROFHER
KE,

—BEAT . NETIRER, TLURRER n HRGTHSR . BHREH s 4
L, M e=n/s i XBERTEMCRNERERMAE, WERERMOBERNY 1/b, R+
FMCROERBERR 1/s,

2 PG 2 B0 E BT 7R3, M - R E R F I E R K ER

] K
ASL, =L,)+Lw=%2j+l2i=l_’il+s+1
i=1 s i3 2 2

=%(s£+s)+1 (9-15)

W R HFHERRKREAMARK X, MEME—RIHIERI A s HXR. BES

Enﬂﬁ"]%?,s:%—fu;i%ﬂﬁ BRI Y s Bne, ASL,,EYE/J\{E«/_-H XAME
HIBUFE A T RAB ER A RITEER,
ERTEERBENER, MAREROTHERKEY

ASL, &logz(—:l+1)+—§- (9-16)

9.2 HZERRK

EX—FHMT—F 3, RIVFITENTERBHRINLR. SIBERRNOFRL,
REWNEGREERIBHHNSERY, BN THEE ey ERPHFERRBRTET
key H)IRR MERBINBE, EMUBARBFET key WIEF. UTERHEEREN
E XL

MBHERUDEERROELNT

ADT DynamicSearchTable {
WEMSDDEAFHAFENEKELTENES. EMETKYTHLEUMHE, ATHE 7R
BiETRBREF.
HEXZERAELERB-1EE.
EXBEER:
InitDSTable(&DT);
BELR WE-TEHTERR DL
DestroyDSTable(&DT) ;
PR B BE K DT L.
BESER MBS ERE DT,
SearchDSTable(DT, key) ;
MBEYE DEERRDITHFE ey AMABFRUMFANLEHE.
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BEER . ETRFEEHXBFET key WEELTR MEBEHREIZTRMERER P
g, w0 A ", '
InsertDSTable( &DT, e);
PREAG HEERRITFE c IFBRANRETE.

BEER . ETPFAFERLERFEET e key WL NHEA e B DT,
DeleteDSTable( &DT, key);

MG R S BERER DT 77 key WX BFRBMA M A EM.

BEGR - ETPEERLLBTET key HEPHETE MMRZ .
TraverseDSTable(DT, Visit());

WIHE it BhAS 4R 32 DT 7276 . Visit BXH4E SIR/ER M FH R .
BESER EEMKEN DTHEIEAFAARE VisitO—RAEEL—K., —B Visit(%
T 0 484 2 K
}ADT DynamicSearchTable
IWEERRTFTEARNRRFTE. IE#SWF*H@iﬁiﬁu%ﬁﬁ%%i%ﬂﬂﬁiﬂ
ﬁ&n

9.2.1 ZXHFHMFHE_XH

L ZXHFHERAERTRE

AR - XHFR? _

Z X HF# (Binary Sort Tree) HER—BREH; NEFREA T IR M = XM
(DEENEFRAZ  MEFH EFREEANESNMNFEORESWE; OBFENET
WAE,MEFHEREESHNEIXTFENRE SWE OENE AFRESF N
XHEFH

BInE 9.7 Fim AR XHEFEW .

9.7 ZXHFWRH

“XHFAH XX ERMREERE XSRS T R, ERERIBMKRAZ
XL, BPEZXAFHATH, HEFGCEMRE KAHXRBFHR, HEHE, WE
KR, BUHERELEENRERNRXBFZEBKDRR AHELETFHREGFH L
BEFTER. BE, TR -NEREINHFROFESH, N ERERIBINH S
9. 5(a) TR .
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BiTree SearchBST(BiTree T,KeyType key) {
A OEBRBH THBE-XHFR PRI EREXEFET key WEBETE,
A EERRD, R F EEZRIE T E S RN ig 4, B NER RS
if((IT) || EQ(key, T —>data. key)) return(T); /) BRER
else if LT(key,T —>>data. key) return(SearchBST(T —>1child,key));
N EEFRSEER
else return(SearchBST(T —>>rchild,key)); Y EEFR PR
} // SearchBST

BiE 9.5(a)

Bl e B 9. T() I X HFMh ERXBFET 100 Wit (W H L5 AR 1
B RIDRIRBTE) . B key=100 FIRL AN XBFIELLE, BN key>45, M2
RUGFBIE TH, WA FRARZS, B key>53, MgkS R UL SO NBWEFH,
BT key MIQKA FRIBKEET 100 %, MR, & B WL AO0EKEE. X
WMEE 9. 7T(OHFEARXBFET OMICR. MERTBLL, FREHE key 5RETF
45,12 R 37 MRS LLIZ T, kB B H UL S DR MIO G FA, b i G F 4 5, W3 i
R R A FEIDR, AR Y, R BEEHE AN “NULL”,

2. X HEFEH RO A RO BR

R ZSURARSS , “XHEF R — M B R, AR RNEHEY AR —K
H R, TTREERT B, Y h R EXRTE TRE ARG AN FHTEA. HiF
AMBEE—ER-AHEMIM TR FERERARHEREE LMW ERE—
MEEANEBEFRABRTFEE. M. B E—/ MR _XHEFRUEREEUSAE
¥ 9.5(b), MEREERAMNREFAME. WABXMEE 9.6 Fix.

Status SearchBST(BiTree T,KeyType key,BiTree f,BiTree &p) {

/) ERAEE TR R PR E R XRFET key WHETE HERRY,

A W% p 8 FZ BB TC R &, 3R B TRUE, F N 4 p 15 A REE L PR
[ BJE—A85 R IR [F] FALSE, 35§t £ $5 /@ T 890K, HA0 4G 78 F (B8 NULL

if(1T) {p=f; return FALSE;} / BRARD

else if EQ(key,T—>>data.key) {p=T; return TRUE;} /BRI

else if LT(key,T—>>data.key) return SearchBST(T —>>1child,key,T,p); // TEZ FHhaksizr 4%
else return SearchBST(T —>>rchild,key,T,p); Y A TP ER

} // SearchBST
#Hix 9.5(b)

Status InsertBST(BiTree &T, ElemType e ) {
A BZXEFHTPARAFERBTET e key WHIELEN . fEA e IfiE R TRUE,
// 7 MR Bl FALSE
if (1SearchBST ( T, e.key, NULL, p) { /BB
s = (BiTree) malloc (sizeof (BiTNode));
s—>data = e; s-—->1child = s->rchild = NULL;.

if (Ip)T = s /) ARG R x s HFAME R
else if LT(e.key, p—>>data.key) p—>1child = s; / BWIBEH »s WEBT
else p->rchild = s; N EWEER »s REET
return TRUE;
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}

else return FALSE; /WP EEXBFEMEANSE S FERA
}  // Insert BST

"% 9.6

FNEWHE .23 —-RIIWERBAREZR TER—R-XW., BERKNXRE
FF5 R {45,24,53,45,12,24,90} , M & AR A — L HEFE R AN 9. 8 fin o

(45)
i
(b © @

(a)

(e) (¢3)] @
E 9.8 —“XNHFWMWELRE
(a) Z=H; (b) FA 45; (o) #A 24; (d) §6A 53; (e) HA 12; (D #HA 90

ESAEL, PFEI _XHFHNTRE - RBFHAEFFI GXERR B ZXHF
WHEXRER,ZEFTUACIERZ) . IR, —NMEFFIIA LLEEHE—R =X
HEFF T 28 B — N8 R R 5 M s W R 1 P2 B S %3 o R R B AT HE R B 72 . ALtk , A
LFEMBASERETUED, BREANTESBRE - HFR LM 74 &, WEHT
AR, ALBEHMLE R NRHBEN S RAIES . B Z RS, XHEY
FE-NMERFI EBA-TERMATERS HMICR. ERU, “NHFWERAEL
BIFIE RO, ORA T ERIEEHEN, AR TEREN—FEERR.

B, E Z CHEFF# B & — NS R BRI E. X F— B Uk, Bl =W —
MERREAENHN. BAEHESEME SR FRBEFR R TERNNE
. R, F_XHFRLMER E—ITERBEYTHEEFFIPH—-—MER,RE
EMBRREN SR ZRKRIBRE - XHEFM TR,

R4 I = XHEFR B = — 2R R? BREZXHFN LgME RN « p®
(8 M4 SIS p)  EICRE RN » (G KRB R D ERKR—BME, TR xp & »
MZEZT(E 9.9 iR,

THES 3 MFRHETITIE:

D) H*xpERAMTLE R PL A P HASH. BT EH FESABIFER
PG, M R BB OGRS R g4 R AT .

) FZE+»pERRFETFTHPL NEFREALTH Pr, B REA P 5k Pr EERAH

O BUFHMFREH p( ) G5 A0 » p( » ) G PL W Pr AR RFHEFHIE FH.
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MEGER * { AT . SR 7B SR AT — X H PR .

() H*pBRBAETRMETRYAZ. BR, MEARGEM FABL4E,. ME 9. 9(b)
AL ERE * p ERZET.FRF BRI KR XRBRFF N (- C.C--Q.QS, SPPrF--+},
EflE *p ZRARFBHMATRIBHHENUERE, TUAERMHME K-S *p
MZEFHR « f AT, T *p WA TR s WAEFHRLNE . 9O FFIR; KRS
*pHEZEEEZRDBER . REEN XHEFRIHEENEENR(RE
BREA . WELIDAR  HUERME s FR xp i, BT s REALEFH S, WA
Ml s ZfE, RES SL A * s BIBE » q A TREIT,

(a)

B 9.9 TE-XHFW B «p
(@) BL+ { AT, (b) BBk »p 2005
(o) MBk »pZJE, B Pr1ER » s A FRBEE;
(d) BB *pZJE Bh s B p K

E_NHEN MR -AESENBEENERE 9.7 iR, ETHTAR 3 HBERERHR
BHMBRBENRER 9.8 B,

Status DeleteBST (BiTree &T, KeyType key ) {

JOEZXHEN T hEELREET key WEETR, MR ERBTRE S,

// 3Fi& [ TRUE; % M i& [E] FALSE

if (IT) return FALSE; / REEXREFET ey WEELE

else {
if (EQ (key, T->>data.key)) {returnDelete (T)}; // WAIXRBFET key WEIELE
else if (LT (key, T—>data.key)) return DeleteBST ( T->>1child, key );
else return DeleteBST ( T->rchild, key );

}
} / DeleteBST

% 9.7
Hep eI RMBE 9.8 Bk,

Status Delete ( BiTree &p ){
A AZXHFREHBRES . FERENESNATH
if (lp->rchild) { / EFW=EMAFERETHNETH
q = p; p = p—>lchild; free(q);
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)
else if (lp—>Ichild) { / AEEEENETH
q = p; p = p->rchild; free(q);
}
else { [/ EHATHBARZ
g =p; s=p->Ilchild;
while (s->rchild) {q = s; s = s—>rchild} / ®%&Z,.REHEAHHRE%

p—>data = s->data; A s T8 BN A A A AT ER”
if (g 1= p) g—>rchild = s->>1child; [ ' q A TH

else gq—>Ichild = s->>1child; J EBExaMETFH
delete s;

}

return TRUE;
}// Delete

8% 9.8

3. ZXHFM B ER BT

MBTR BB ZE R B T (hey=100 Fl key=40) 7] W, 7E “ X HEFH L ERHE X BT
FTHAEEMNSESNER BRET —FMEREAZE RAHBEHIRE, MG EE L
HXBFIHETHREREMN L(EERFTEBRRED B, MrLEREMU, SHEHE
BRI R F MR BI W OWE . R ITEERKBER « KRAOAERRE—K, T
EH AN XHFRENAE—. B 9.10 F M) HFHRE - XHFER P AN
EERAH R , (ELAT & phy X B8 F ¥ 51 (45,24, 53,12,37,93) ¥y hll , T /& 3 pha SR8 7 51 (12,24,
37,45,53,9) M. (ORMHEER 3, M WMKEER 6. BN FHERKERE, B
B 6 MERMERBERMEE, N 1/6, M(DOWKFHERKEN

ASL., — —(15-[1+2+2+3+3+3] — 14/6
MR HFHERKE R
ASL ., — %[1+z+3+4+5+6] — 21/6

(a)

5.10 AREAEM &R
(ay HEFHFHH(45,24,53,12,37, 90— L HFH
(b) RBEFFH|}(12,24,37.45,53,93) A 4 3 it
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Bk, &8 n MEANZXHFROTHERKERROBEEX, YERHANLE
A PO, AR R R B B R, RO o, K ERKE N T G

P ERARD , XERENEL. BR, REFNBERE-XHEFMINESMITEERY
HERBER, KEHERKEM log.n REW. 4, BT HEEmmR?

BREFE n(n=DPRBFHFIF,i P RBFENTE-NIRBFE,n—i—141 %
BERFE—NXBT, Wb A E TR XH PRI 0 MERWEREE SN H
AT HFHERKEN

P(n,i) = %[1 +1ix (PO 4+D+—i—D(Pa—i—D+1D]  (9-1D

HPPOAFE iMERAN_XHFHHTEHERKE N PO+l HEREFHFE
AN EBEE A ERREMENE Ph—i— 1D +1 AEREFHFENLBERFE
HBEKBEHESE., VBERF n MREFHHEIIR I, E—-1REFEF5
FRHRE 1N HE 24, e YRE A MR, MTNO-1DRAN i EF0E
n—1 BEHE

B 1 n—1 )
P(m) _;ggp(n,o

] .
=142 S P@ + (i—i—DPr—i— 1]
EHEH EXFBWMHRE —THNE TN X,i=0 1 PG =0, EXAKRE R
P(n) = 1'+f—2§)ip(i> n>2 (9-18)

Z8,P(0)=0,P(1)=1,
B (9-18) AT 1R

n—1 2
DiPGY= [P —1]
j=0 Z
n—1 n—2
X DP(d= (n—=DPn—1)+ D> jP()
j=o0 j=0
4 n’ . (n—1)%
mAR TP —1]= (n—DPGx—D + =[P —1) —1]
By P(n)= (1—%)P(n—1>+3—7}—2 (9-19)
da:i?&/\it:(s 19 MAMH &M P(DH=1 T?ﬁﬁ

M n > 2 B
(9-20)

"o
~
B
o
N
~No
—_
—
+
I
~—
5
B
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AT L, ZEREALATE L F . — WM B AR K EM logn BHFHEHRN. R
i ZE R B 5L F G ABFIEIERH X A I 00 B A BE SR 40 0 46. 5900, i 7 AR = XL
HE PPt 0 L 12 R AT A A B L B SO

4. V8 _XWH

% — X #f (Balanced Binary Tree B Height-Balanced Tree) X#f AVL #, B &
B . RERBEATIMHEN XM . ENEFRMAFREZFE R, BX
FRAE FROREZZE MG ERRT 1, 4 - U L4860 F B F BF (Balance
Factor) & X HIZE S A FREOFEERETHA FHAEE, N F& XK ERAEES R
W FERFRATER-1O0ML, RE-XWNEA IS AN TFERFREXNELRT 1,
WZ - XHWHRA MR . A 9. 11¢a) Bim A PB4 — X, i B 9. 11(b) TR A’
PR B) — X0, 45 s P E N R R T

Bl 9.11 75 A F47a — XUR e S FEETF
(a) M- W#; (b) RERFH — X

RATA B R AE TR0 88 5 MR A — L HE PR ERR AVL . B AVL W E {745
EMERTROGEEZZHAET 1, W AT LUIE A 6% B logn 2 F $ & %/ (L
n HERANE0 . B, EREHERKERA logn RIKR%K.

i (EH R — X HEF A R E R R BF - REAF(ESLE 9. 12), Bk
P LBFFI R (13,24,37,90,53), SHM 1 NS QHW BRERFHHN XM,
TERA 2 ZENMRFEN, RERGE AW FEHEFBF B 0N — 1 EHEFTA T Z
Ja HTEAOHBFEE—1 R —2, HEHAT AR FHMONSE . HETFLE—RREES
A—-LBE-LBHAR ZHEERENIRCHOUZED, RIEMF LR FEHT. Ht,
A AR — A 1R 22 P 4t BERE " B4R 1E , 4 25 S @R, T4 S DR E WA T4, LA,
SO TEEFENR 0, BUMEH = X HEFE W A4t 7ESkSEHE A 90 #153 2
G TR BF EHl—1 B2, HEFMPHATHORFHOIE, BFikTAK.
EtEt i FEAQEAELSSOMAEFH £, B AN EERMEEE, MTFULEEDH
R T8 e 156, B AR 4 — SUHE R W 04 L LA, AT A VIR S5 A, T @D AR

' - 233
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Z ©® @

(a) (b)

O
® @ ©
(2)
OMO.
()
® @ (h)

B 9.12 PR E R RE
(a) ZHf; (b) #A 13; (o) A 24; (DIEA 375 (o) MMM H R THE:
(D MK A 90 1 53; () F— WA IR 4T MR (h) kM W4 Ieds TR

NEMEFRER. QBAERNETROR. XA LT RET PR “ess " 8E
B § S5 A2 A S (R 9. 12¢H — (W), Z X HEF W B A R4 T8,

—HEART BEEHTFE_XHFH EBASEAMAEFENR/NTRBE SN
R a(Bl a REWAL A, B PEE FaMERT 1 MEES D, Wk ETESH#
TRERMETHANA T 4 HER.

(D BmARFELE - B TExaNEFHREANETFRLELBAG SR, xa F
HERFH 1HE 2, BUELL « a AROFRKEFE, MFBAT— KA 00T 4 e F#
YE, I 9. 13(a) fiiR »

(2) BEAERPELE - B TFE~a A FRBESENAE TR EBAGER, xalFE
WRTH—1 AN —2, ML« a HRG QBT KEF4, T HEAT— W R Z2 1 33 6
SRR #RIE. WA 9. 13(0) TR, .

(3) WmEfkCGEERA) FELE - ATFE «a NETHBEANATRHEBAS
- RexaMPEETHIME2, BUEL «a IR RN FRREFE, NFTHTHKER
GREREAFORME. WE 9. 13(b)FiR.

(O WRREGEEE) FPELE- BTFE aMAFRBREANEFN EBAL
HoxaMPEEETH 1R 2, BEU xa AVPEEHNFREELE, NEHTRK
BeF: (ARG AER BE. A 9. 13(dD k.

ER4AFER S, (DF@IFR, QOO MFR. RERENTERESS H“FHE_
XHFRNFE:-PFRIMBXEFFIENEREFIERZ., R, AE 9.13 7
BT —FpER, LS FEEELEEZE U xb R xc HRHFTFRAFHE X

o 234 o .
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WAGE @

B 9.13 = X HEFER B E45 BER E 41
(a) LL#; (b) LR®; (c)RRE; (d) RLE

W, EERRERMIBAZAL «a BRAFRAHR . B, 2450 = SUCHEF 3 B 6 A
5 R R £ BT, U X /N V48 7 W B AT AT hE S AL B BN 7T . B8 O 28 5 e % b 7
ZEHTFHEERNBAZAHERE, BMAZmEARE EaHeS S0 FEE.

T4 80 — UHEFF A BBST EA— M H B BIE TR e MB PR EFATHIARIT

(1) % BBST RJZ=H, WA —MEIETE N e BIBLE S VEH BBST MRE A WHY
BB 1;

(2) % e MIREF M BBST MRS MM XBFHE, M AHITHHA ;

(3) % e WXEF/NT BBST WML KA XHF, M H7E BBST WA FH R AELE
e BHFXBRFHL S, WK e AT BBST WAETFH L, 3 H YEAZEHWEFHE
BE#m(+D, AR TARRERLHEZ .

O BBST WRG A FHEFH—1(AFREEEKRTLEFHHBEE) . WK R4
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A FERFERY 0,BBST HEERE;

@ BBST MR SAWEHETH O(EAFHHNEEMHS NERE SHWEERT
Eh 1,BBST MREEH 1; ‘

@ BBST KRG R FERTH LATHHEERTA FHEREE) . & BBST i
EFHRESNTEERFRI LUTBHETEMAREEAE, FBEELARLEZ EF BB
ERMELTFRBRE SN FERETFESH O, MHERERL;

# BBST WEFWRE AW FEHEREFHIH—1, MFEHT M AL .G M A B EREFE
mAE FEERELABZE EUBRESAARAE A FHBEANTEEREF.HOEE
A

(4) HeMXEF AT BBST WL A WXBF,TMHE%E BBST WA FR B AIEFEE
e HHIF LT ML K, NN e 3 AT BBST WA TFH L, 3 H4BAZENE THE
EEMD, A HRAREALEZ ., HAHEBREMS PHRARHENR, EET BT
.

BRAEE. 2.3 “ XM EBMEM PE XN - NER NS KPR IN— MBS AT
B F i3 bf, W) ERE K - XHEFEW BBST EIHA—NMHHEETE e WBEEE
BWER LI IR R, A FHABNEENER .12 iR, BER.9MERK 910
SRERTEFELBPHITARBENLIRBENBREBEHNERL. FFELENE
BEHAVELBMNEERUU, EETHCHA.

ZXHEFW R BIE LN -

typedef struct BSTNode {

ElenType data;

int bf; J EEEOEERT
struct BSTNode * lchild, x rchild; // Z.HE&FIE4
}BSTNode, * BSTree;

void R Rotate ( BSTree &p ) {
A TR p IR NHEF WG, 4B JE p TR IRE K, B ER
/BN AETRARESR

lc = p—>1child; / lcIRE M *« p MAETFRIBE R
p—>1child = lc—>>rchild; J lc WA FREEN «p BEFH
le—>rchild = p; p = Ilc; / p IR MRE R

}// R- Rotate

g% 9.9

void L_ Rotate ( BSTree &p ) {
A xp AR X HEFWE AL S, AB2E p MAFHHRRE R, R
/B ZEMEFRARER

rc = p->>rchild; // e IIE M « p A FRBE A
p—>rchild = rc->>lchild; [ rc BIEFREREN «p EFHR
rc—>1child = p; p = rc; / pHEFHBRE R

}// L. Rotate

HiE 9.10
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H#define LH +1 N ER
#define EH 0 V31
#define RH — 1 /=T
Status InsertAVL (BSTree &T, ElenType e, Boolean &taller) {
N EETFEH—NHEFR T RATEEMN e HHRASRFHLE A WEA—IBIETE
/e MBS IER 1, BFNEE 0, # FEHEATHE = XHERFE# &£ F4, NIEF4&
JOEREALE, AR taller R TRKRESHE
if (D) {/ @AFE S M K®”, & taller Jy TRUE
T = (BSTree) malloc (sizeof (BSTNode)); T-_>data = e;
T->1child = T->>rchild = NULL; T->bf = EH; taller = TRUE;

}
else {
if (EQ(e.key, T->>data.key)) J WHPBHEEM e FHRXEFHE A
{ taller = FALSE; return0; } A MAEEA
if (LT(e.key, T—>>data.key)) { /O BIEEETE » T A FR P HETER
if (1InsertAVL (T->>1child, e, taller) ) return 0; N RFEA
if (taller) / BRBAB*THEFRFEETFR KR
switch (T —>bf){ R T R
case LH; N/ REEFHEAETFHE BEELETHLE
LeftBalance ( T ); taller = FALSE;break;
case EH; N BREE AFHER AEEFREEMERER
T->bf = LH; taller =TRUE; break;
case RH: 4 REAETFREETHE AL EFRHEE
T-—>bf = EH; taller = FALSE; break;
}// switch (T —>bf)
Y Oif
else J BIYELETE « T YA FH TR
if (1InsertAVL (T ->rchild, e, taller) ) return 0; N FIEA
if (taller) / BREAR-THEFHEAETFRER
switch (T—>>bf){ /R« TR
case LH; / REETFHREATHE . AL AFHES
T—>bf = EH; taller =FALSE; break;
case EH; N BARLE AEFHEE, B A TR SRR
T->bf = RH; taller = TRUE; break; .
case RH; J BREEFREETH & BEEEGFHELE
RightBalance ( T ); taller = FALSE; break; .
}// switch (T->>bf)
}// else
}// else
return 1;
}// InsertAVL

#Hix 9.11

void LeftBalance ( BSTree &T ){
/ SFLAHEET T BT IS S R XU AT e A3, ARG R $ 4 T IR

VE 1L -Y-T
lc = T->>I1child; N letim * THEFHBE R
switch (1c —>bf) { / RRE * T B ZE T A9 68 BE , 3R fF 8 B 4 b B
case LH; [ FERBAE*THEBTRAETR L BERATRLE

T—>bf = lc—>bf = EH;
R_Rotate( T ); _hreak;

case RH: T Y BEREBAE T MEBRTFOETH L EENELE
rd = lc->>rchild; J rd 38 « THEBFHAETFHB
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switch (rd>bf) { [/ BH«TERHEBTFHEERT
case LH; T—>bf RH; 1lc-—>bf = EH; break;
case EH; T->bf lc—>bf = EH; break;
case RH; T—>bf EH; lc->bf = LH; . break;
}// switch (rd —>bf)
rd->bf = EH; )
L. Rotate ( T->>1child ); AOX T REFWEARFELE
R-Rotate ( T ); /R« THEREEELE
}// switch (1c —>bf) s
} // LeftBalance .

Bk 9.12

5. FARE A 247 o

T AR AT R B AR U 2 2 B R e A AT LB
LBEPRRIHORE. B, 88 n M EBFHTHM W RARERESR? X
ARSI LA, AT S A TR 0 b MO BT B B 0 O

B N, ZREE N b 0T EH RS SH. BRNo=0,N,=1,N,=
2,3F B Nu=Nooy +Noop+ 1. A6 5 RIS U327 U A0 0L, )T 400K 2 50 F

(1]
B % k>0 B No=Foo — 1,10 Fy 5% F 0 45 (b =128 N, 2997

PINE—1, RZ,EBE n M EENTER B REER log, W5 (n+1))—2, Hit, %
PR AT BRI EIRRER Ologn) .

R —XHFARA X AR N ERERNIT SRR SBRNATER T HTH,
HEEBEAE MEMUT. L3 BESWMRHERPHITE. I TRFERME.FX
MEEILRFIIRHETHTF  EREXBTEEGEBRAF REFERRE . 4 ME—
BRMAERSA . BR RRERHERE—BR_HFH ERRERHNABEERLE PE
AGRER. ZXHFPR @R X ERMD RHER R, RMBRAE RN RS R,

9.2.2 B-#{f1 B*#

1. B REEH |

Bt R —F AR S B R B RGP RA . TR 5B B B R AR I 25
BREBEREY:.

— 8 m YR B, BN SR, SRR TR m UM

(D WHENEHELH m BTFH;

(2) BEREEREH TS NELERETH;

(3) BRZAY I RS HELAm/2 WEFH

(4) B MAEER S S PR TS B RE

(nyA0 K1 ,A1 K2y Azy K, s ADD

©® ZEELEBRMUEMIAPENEGE n MBS XBFHICROEH.
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K, K.(Gi=1,,m)HERBE,H K. <K (i=1,,n—1);A,(i=0,,n) Hi§H
FRBG H RS, B A B FRP MBS RN XBFYIT K.(i=1,-+,n),A,
it FRPIEESNXBFEHRT K, on((m/2]-1<n<m—1) R L BFHMB(H
n+1RFRAED.

(5) BN FEEBHRAER —BRLE FERHERTUBERIBE ERE
5 W B 25 A5, SE PR XS4 SRR EE 1R X B A AR 6 R ES) .

BlanE 9. 14 B A —ER 4 Brid) B, KRB R 4.

t

HRER

B
1]9|39] 3114 53| 1164 1|¢/99

B 9.14 — 4Bt B

B B-# B0 AT, 76 B E AT RSB XHE R AR, fln,E
B 9.14 ) B4 EERERF 47T WE BT B ENRIFR, RIBRE K184 t B »a
R Exa il P RE-NXRET, BATMHE 47>XKBF 35, WEFELERE A BT
FRH TR L IAE 4T R B * c B8, L AW KB F (43 1 78), 1 43<<47<<78, 3
FEUDFERE A IR FRP . R IRESHRE » e SR EXZERPIRFERRKE
KT 47, i, ERRT . ERARDH BB, FlnER RN R ER 23, AR
Frig, B K 23<<35, MRS APt Ao B * b &S . AN * b EHPRE X8
18, H 23>18, T LARS S F B =AM 184 AL B » e 458, RIFE N 23<<27, MIGHE
HE TR, A R IE S TS Rt 745 4, VA AR B P R e R 23, B 3R & T
HER, B . :

BOLAT L, 7E B E AT AR BE—NAEHERS SHES RN XEFE P H#
TEREHTHLR. ;

T B-# EEAEXHRRS] B E K2R RN AR 7E I8 X507 i
5, AEREHMHER. BiEARBITHA.

#define m 3 // BRI ERR 3
typedef struct BTNode {
int keynum; /OB SRR AN B D
struct BTNode * parent; VA ADPIE ST
KeyType key[m+1]; A XBFERE,0 SRTKA
struct BTNode « ptr[m+1]; A F R S
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Record * recptr[m+1]; / iEFREME.0 BRTERA

}BTNode, * BTree; / BRI S BRER
typedef struct { '

BTNode * pt; / BEEB AR

int i A l.n, EEEPHXEFREE

int. tag; /1L BERBI0 . BREK K
}Result; / BRI ERERER

WS 9. 13 MEBHAET B-HHERRENLA.

Result SearchBTree(BTree T, KeyType K) {
/Ea BRI T EERRBT KREIER (o, i, tag) . FERBIY, WFEM tag= 1,34 pt
/ BBESPE INXBFET GHNSEM tag=0,%FF K XBEF N H AL ot ik
JOEESPE i ME LI NRBFEZN ‘
p=T; g=NULL; found=FALSE; i=0; // #kfL.0IEMMHFEL S qEE p HBE
while (p & & !found) {
i=Search(p, K); ' // FE p—>key[1. .keynun]FE £,
/i fE8 p->key[i]<= K<p->key[i+ 1]
if (i>0 && p—>key[i]==K) found=TRUE; / HFIBFEXLGF
else {g=p; p=p->ptr[i]; }
}
if (found) return (p,i,1); / ERAT
else return (q,i,0); / EBRABRINGER KHBEAMCERGER
} / SearchBTree

Bk 9.13

2. B-RERSH
MAEESII R, EBHEHXRTERGEWHEREE: (DE BHIPRE A
OEGRFRERT. AT BRERFHEERE L, W —ZERBAEREUS LHT
MERE S 1L FERFRID . ME—ERBEREAFTHTH, MERSE ERBEH
p ARG  FRERTHEREANE . REEARMFERRITEEREANETK
HMXEF. BREMEFH#T - RERCEAFPRET - KERERNRZ/ L, B
B ERS EHTERORE AIHFEXRTHESRE BN ENBRE, RRE B-HE
RBEHWEEEE.
AEBEFOERL WREEREBHENERBERE. R, & NI XBFH
m By B MR RKRERE D7
EE-RIGH B, HBMHELIHK B EFFELRESEZLAARA
(REF,ZOH—NXBFEFRANEH 2R3, BXF2-3 8. B, EXRBFIH<
2 BT MERER 2 (I FERRKN 2); FREFIE<6 B, MPREFEL 3. K
2.5 BRIEEN 4, MXBFHMBLHAZT(ZRE 9. 15(g)), i, BN & M & &
AR RBTFRR/DEE.
— B R AT T R = P AT, BT R [+ E‘J m W B-# B R
B R
BEBHHENL . F—RELE 1M AGE_RELE 2 M4 GHTHRRZI
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B 9.15 FRXEFEAMH B-H
(a) Z5#8; (b) N=1; () N=2; (d) N=3; (e) N=4; (f) N=5; (g) N=7

S EgweE s T OEm/2) BFRLWE=ZEELAE 2(0m/2T )G R
B8 1+ BELA 2(0m/ 2D AN A, T+l BRGEEAITFER. & m B B
HA NAXRE, M F&SBERTRIME RN N+, HILE .

N+1=2x (m/2h*!
RZ

1< logr,,,m(N—;_-l—)—l— 1 (9-21)
XHERN . EEHE NI XBFH B EHTERN  NRERBXBFHEESNEE
W R AR logrwa (5 ) +1s

3. B-#f B4 A F0 I BR

B 04 L RN SRR, BMEAXRTTA. HHF BREJTHXBF I
WA=m/21—1, E i, BREA—AN LB FARER FHRM— M FER TR EKE
BARE MR LRE A F M- XBF, EESE RO RBFNEAEL m—1, 5
AT BEMEF=LL R R, A 9.16 B,

Fin, B 9. 16(a) fiR A 3 B B-# (B g & F 45 (745 50) , BT iRk K
A 30,26,85 717, HARBIERMENBANME. HiR«a BETER HE
30 RAEATE * d E&EF il F »d PRRBFHERESL 280 m— D, BE—IKBFEA
5. A 30 J5H B INE 9. 16(b) Fim . R4, Eid 23R 00 2 X BT 26 IFNLIEATE
*xdZ5EH. BT »d PRBFORE BT 2, KEFHE « d SRBRFDE R KRBT 26
BHEAT JERA R B » d G5 40P, TR BF 37 RHAT. G P fa st ir tE 2 ™ 4
%R« d . IR, H LT 30 MIERE R » d IR BABIRIGRA R P, BT *
b 45 A LR B BA T 2, MEATR. WARK B-RMAE 9. 16(dDFiR. XM
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HL7E * g PHEAB ZEFESMBPIAE L, MY 70 é%f_fﬁ?ﬁ/\@m%%%mi, HF *xer
KBFHEBDL 2, MERIHEAER e f x e, K 9. 16(D TR, BEEBAXLET
THE, xc,»b Ml xa tHEE PR, AR —TFHHBRE S *» m, WHE 9. 16(h) ~ G iR,

c d f
(s 12) (3 ) (50 ) (861 70) (100 )

(a)

£ g
(C 50 ) (61 70) (100 )

() :

bt

[ d & {
(312) C 26 ) C 31 )Y( 50 )
(e)
B 9.16 7E B-R i iTH A (B F 45 )
(@) — #2338 (D) MHANZE; (0. HA26ZE;:
(O~ HAZE;: (W~ HATZE
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e e
(2¢ 30) 53 90
c d 0 { 2 e n
(312_)(26)(37)
(g)

c 4 d d f
GO Qe Cee) e o)
16}

B 9.16 (&)
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—BERT . ERTMTEZR DR - ]
B *pERFEFEm— 1M RBF UBA—IRKBFZE . ERXFEEERN:
. m,Ao,(Kl 9A1)”"9(Km,9Am) .

HXF K <K O I<i<im
BWHATH « p BEEABH «p M *p FAGE L EF «p BERTEEREN
[m/2] —1,A0, (K1,A1) s> s (Kimz1 -1 s Arm1 1) (9-22)
*pBEHPEEER
m—[m/2] s Atw21s Kimsz115Aimrze)) s+ » (K » An) (9-23)

TIREF K M4 » p' —BIBAB] * p HIELS R H.
£ B# ERBARBFHSBINEE 9. 14 iR, K& q #1 2B &R EH SearchB-
Tree i& B {5 B 48 .

Status InsertBTree (BTree &T, KeyType K, BTree q, int i )
A TEn BRI T EE R » g iy key[1]5 key[i + 1JZ A AREF K,
A ERIRERASK, METEELTLENE RS NTE M TR 0§ B4,
x = K; ap = NULL; finished = FALSE;
while (q & & 1finished) { ,
Insert(q, i, x, ap);  // ¥« ap FHHEAR q>key[i+ 1] q->pteli+ 1]
if (q—>keynum << m) finished=TRUE; / #HATH
else { N ARER *q
s=[n/27]; split(q, s, ap); x=q—>key[s];
/B qg-—>key[s+1..n], g—>ptrls..n]fl q—>recptr{s+ 1..m]J8B AL K * ap
g=q->>parent;

if () i = Search(g, x); N TEIGEE S »aPER < WIBANE
}// else
} // while . ’
i (1£inished) /TR (S QN NI R E R S E S BHEA > o F x ap

NewRoot(T, q, x, ap); / EMEFER(T,x,ap) KMFT KRR TR TH ap B F R4

return OK;
} // InsertBTree

#HE 9.14

RZ . EZEEBHEMB—ITXRBF, MEENRIZXBFHELS S, FNPHE
A EREERNBTENERRE S BHLFHXEFZHERLSFIm/21, MR ER, &
MEHTEH"EEMBRE. BEFMHNXEFEIELRSE SFH K, WA LIIEE A BT
BFRPNEDNEBZYEBERK . RAEEMHENSESFHE Y, A, £H9.16(a) 8
B-# b 45, AT LA = £ 45 R R 50 B4R 45, R 7E « { AP M £ 50, Bk, TERAT
AURFTEHERETRELRERPHRBFENRE. BT 3 A6k

(D BHABRFRELESTHERFHRERDPFIm/2 M REARSE KPR EZX
B K AN A, MR MEAHARZE, I, WE 9. 16() FIR B-# il & X8+
12, BIRREH B-RE 9. 17 iR .

) BMERFHAEESFHELBTFHRBEEF I m/21-1, M 5KE SAHSHE B
(BEABVESTFHEXBEREART 21, WEKERESESFHE/N (&
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9.17 7E B-HPRBRERFHONEE

ROMEBRFE EBEIELE AP MENELEEPITFEAPOHERZELBXBFHX
BETBEERMABFHELE AP, Al AE 9. 17 Rl % 50, TR ELAERBLERF
6l EBE xe LR P MK xe LRFHBBE{L,NTE {7 «g PRBFHEY
ANFIm/21—1, TWEL S PHERFHERE, A 9. 17(b) Fix.

) BMEBRFHELESMEASHALLEEAPHLRFHEHEFm/21-1.8
WL A RS, EHA RS Stk RS S P a4 A Fids, MZe M £ @
ZEyERES A PHAN KBNS N EICELEFHELARF K —&, 433 A
g npgat (EREARE, WAHEERBLE ). B, WA 9. 17(b) fixR
B-# it 25 53, MBI 2 « 458, 3% « { FHFRGBE FEE“SHOMME » e & &+
M6l —RBAHBARNBE S g, MEBRERIE 9. 17(0) Bz, R EHENEL
AR FHENFIm/21-1, WKR BB, Flin, Z£E 9. 17(c) B B-# &
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MEXBT 3725, WK bERIFRRKGER CHEE IR FHEIGE » a P REF 45
—BEHELEABER » e P WEREH B-RME 9. 17(DFix.

B R HRG AN ERELREER FEES N2 HANEAC T Y,

4. B*# .

B A R B SO R G BT R W M B — R BAT RO, —8F m B8 BYRA m By
B-HZERET '

DA RBFHHEITEE 4‘9@5@?

) FANHFERATREETEHXBTHREE  RIENEX LB TICRNIEH,
B F4 R AR SRR T I R/D B/ R FEE .

) FAMFRIRERATUEREZRS T FRPHNEFEHTHORE RO PR
KEHBA) RBEF .

BN 9. 18 iR J—4R 3 Briy BY R, EHE B W L AP K, — M EmR S
FoA—MERRBF RPN TR . Bt TLUX BT RIFTHHERESE . —FHEN
B/PRBFETER, B —FRNRE ST, HTRVIER.

63 72 —{(85 9197
P [

B 9.18 —# 3 HH BY#

£ BT LTV ER HAMMBHEBRES LS BAELN., REEERN, &
FLMER LR BFETHEME, FFRLL, MRS N T EHIMFEE. Bit, % B
B AEERBIER . BRERBEET —RKARIAM FEANBEE. BPRERKNY
FRUTF B, BPHREANEN FER LHET, SERFHREFIHKRT m BHE

ABRFAG R, T 2o s 2R T e, wnm s

RPMFAMEEXHMERTHRRRBT . BT REMBRGUEH 74 J 31T, M7
25 R P B R R TR AR AR A S F AT LUME R — M A RRBF R,

%am&m@#a*%%$MAﬁy$r}ﬁﬁﬂﬁ%#ﬁ%A%ﬁﬁrﬁBm
%1

O FRREE. ECARBAEPFELHNRT.
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9.2.3 £kt

BB R E R B (Digital Search Trees), ER—BE=2 @R, WS E A
PARARAE IR LEBFE, MERSAANXBFHAS. pln. EXxBFR2HE,
MESPREE—IMEALERBFRAN MWESAPRAT N FEER. WSS

KRB XBFHROERTETE,
BEAEMT 16 MRBFHES
{CAI, CAO. LI, LAN, CHA, CHANG, WEN, CHAO, YUN, YANG, LONG,
WANG,ZHAO,LIU,WU,CHEN} (9-24)
A ESENTHERESE.

HAREHEFHAREEN TR S 1 FE:
{ CAI,CAO,CHA,CHANG,CHAO, CHEN}, { WEN, WANG, WU}, {ZHAO},
{LI,LAN,LONG.LIU},{YUN,YANG},
REMEP ANTKBFIEKRT | WTFREERB-AFHARETHE . HEHBTH
WABFEZT 1A MERERBE=AFRARETESE . KL EEZESMDFH
FRAG—IRBFHIE. I EFRHA CHRETHTITHSE
{{(CAD.(CAO)}.{{(CHA).(CHANG).(CHAO)} .(CHEN) } }

BR MMEES FRAMTREZEKERER T LUH—RBORRR, XRBE R ER. 6
m, EREA BRI EIAFAE 9. 19 FiAK@MRER. WPRESSHERTRTHRS

©) (D) m» O

® w & O OAOD ®O @

DO & OOOOO®OO®® ®® ®

OOFOOOE OO OGO ©
©O® O® ©® ©
®

Bl 9.19 Fazt(9-24) %505 4 o — 4 sty

BEFFACLW.YRMZHSPRBFFE. MREIM TR BETE RN FFHABMN
FRHERTF—NRBT M TEIFPHERFTS SRFTFRBHER., £ THALS
AR ZRBFIC RO .

AT ERMEATE RNAERBRE TR, IR —B PSS Z MR /75
BEERAF HACERA S D TEMFH.
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BHE BN A SN,

(D UMK EFRBERREEREN,
WA G R BAE 3 N8 symbol 8. FF
ERBE R —FRE first B FERE B —
BT AR S s next 3. FEEMA BB K
e, A, i F55 R K infoptr AR M)
BRBFIDRMIES . WA HEN RN
w. Bitn, /& 9. 19 Brx S AR B T8 n
9. 20 (B HEHE TR, KWL
B,

WEMMERTNTHT - BRAEHE
# K. ch(0..num—1), 9 K. ch[0]ZE K. ch
(num—2]RRZBEXEED num—1 NF
£F,K.chlnum— 1T AR § , AWER I
WIS H &R first I 4T RBIF R FW R E 1, 2L K. ch[0]FIM 45 519 symbol 3 1
B, EME R first HBHET —F8F, EUE next BIFER, EHEES"NHHE
AE, MERARY .

& 9. 20 n%&w%ﬂ

IR ER R AU T HFEEERR
$# define MAXKEYIEN 16 /RBFEHBRAKE
typedef struct {

char ch[ MAXKEYLEN]; VS £33

int num; N/ ORRFKE
}KeysType; N OREFER

typedef enum { LEAF, BRANCH } NodeKind; [/ #E&FAE . (M F,.0%}
typedef struct DLTNode {

char symbol;

struct DLTNode * next; V- JE DX E =Nk E 7

NodeKind kind;

union {
Record * infoptr; W/ TN ATt LK
struct DLTNode  x first; [/ XS BETHESH
}
}DLTNode, * DLTree; /O BERBRR

T X4 2 4L R B B0k 9. 15 UL,

Record x SearchDLTree (DLTree T, KeysType K) {
/ EESOEN THERABFETRNIER AT, WREHERZERMEH . BERNER
[ EE
p=T->first;  i=0; VAT ki
while (p && i < K.num) {
while (p && p—>symboll=K.ch[i]) p=p—>next; / HEREBFHNE i {L
if (p && i<K.num-1) p=p->first; / EEERT 6

+4 1
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} / ERER

if (1p)then return NULL; [ BRERY
else return p-—>infoptr; / ERED
} // Search DLTree
'HZE 9.15

BRPEBIMERHBRE d MXBFHE"AR, EXBFRAT, N d=27, 5%
RTRBE M d=11. BREHEE » WBRTFRXBF P RPN B BEXR
FRHBEILE (B R P8 — A RN EMEN SRR, WERERN P ERE K

#i@ﬁﬁﬁﬁﬁ—é—( 1+d). XBERBT 7R/ EREAD B BERAE S N7 EE R

HTERGFHERKE N+ (1+d).

FEGEW A S B — 1 R T Y TEM PSR LIBARMBR—BRTH,
FEWAFIER.

(2) BURK S EERFTRREW, WK ENERPETE 4 MR, R g R
X# Trie WO, HFNERPENME KB FERNBRE LN EABRA AT N
HREBE LRSS SESER— NN TSR, BERT TR PEEXRET R
REEHEER. Hlm, E9.19 @i h, NEGR ZBISS S hEaw, MR 9. 21
FRLR) Trie WHREF - FHXRRBF ZHAO RHXFRMM FER. Hk, % Trie i
FERMERAXER(EE d M RHABR— T ERAZRERPESHRE RN M B HE
BB MM TR (EA XBFEMEEIEROBEE) . ELIERPRARERELR, 84
G 345 R RN B R 8 i HODGRE R P GE R4 ) W st e i B e .

$ABCDEFGHIJKLMNOPQRSTUVWXYZ

I TG LTI TTTTTT Iy Tylyl
I

B A H | A

Lyl Ligl Iyl

{7 |
@ L
CCADD CCAOD CL1 D> A

T A | E
Llel {8 |

$ NO

CHA> CHANGCHAD
B 9.21 FR(9-2)XKMFEH Trie W (FEE=5)

e Trie W LT HE RIS BN ARERBR BRNEEEMENWEHZERA T A
EMTFERLLENTERTFHXRTFNEEEMAS WERR HE0XERPHNAEE

@ trie AR retrieve(B ) d B (8] 10 A4~F £F A AR L BEF B Cry) o
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MBI R, R RPN XBTFRAEEAEE WERART . FiR

typedef struct TrieNode {
NodeKind kind;
union {
struct {KeysType K; Record « infoptr; } 1f; ,// MTF &K
struct {TrieNode * ptr[27]; int num; } bh; /XA
}s
}TrieNode, * TrieTree; V& i k%

MR ERBEETMBEIL 9.16 LHZ.,

Record * SearchTrie (TrieTree T, KeysType K {
/ERBR THERXBFET KHITR.

for (p=T, i=0; /SR EIFREIER
p &8& p->kind == BRANCH & & i<K.num;  // »p W4 HE&A

p=p->bh.ptrlord(K.ch{i])], ++i );  / ord® REFEFERFFE
if (p & & p—>kind==LEAF & & p—>1f. K== K) return p—>1f.infoptr; / ZRB

else return NULL; / BERARID
}// SearchIrie

#k 9.16

MERBERSBAR EERBINET —FNRBIN FEINERE. S, EE
9.21 b, A®RXET CHEN BN ARER « BR, ZBYHL BFABEHFHR
8, M#&EK CHATWEBEINRE R c R EBYHLAEE B, HTRERFHTF
RECTAIRLROHEET M2, U B R BT . B, FLEE AR B B R T R B . RATAT L
SEBFEERE-FHEEMNSE, LR Trie HORE. S, REO20FXBFE
ARG TEMTAE. RREFRARSRENTEZE REEBEE—ITFRHARS
HENTE BEREAFMN - WIEXX4E. ARBEME 9. 22 frR K Trie #,
EER L BB FHEAEFWE L HANFE Y EEZZ L. BTRE Trie

WXYZ

ol l9ly]

B 9.22 3F(9-20)%BFHERAR—FAEEBEEN Trie M (FE=D

O B ord BB K ch[ ] FHBRAZFHEFREPFS HBRFEF' S WFSHE,
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WG B AR Trie WIVRKRE R LA EE (—1 2% R F i #5657 &
HAR—MFEE. EHHBEE WA FEEIFEIFREALBILASFE SR, X4
SR A BT 38 90 43 3 B9 A B LA 0 R B R BE _

7E Trie #% |5 FHATHAFMEBR, R 2T EZAHM MBI MAMER— L2 X8 5. 454
45 P num SRAGERN 1B, 68 AT B R .

WEER A Trie R HBEHRARNRRTE, ENAEAMNRR. NERFME
il G M AT 0 L A R 4 S A BE R K, ISR A Trie W 45 H B UBE M BE S B3

G EXRENIHEAT L, EMNMERIBBEMNRE S HE, ET —HKNRBMF
(AR AR SO M BRE, K Rt AR TR ARE. dTHREZREHRS Bl
45 SR BUE W B AN R & A AR TE I A ST E M E R BER K ER 2.

9.3 M #HFH X
9.3.1 HLARMER

FERTTE IR B & Fh A H0 (R SR W 46) P, 0 SRAE G5 49+ B9 AR X (0 58 R R AL A9, A
RPXRBFZEAFERENRR, B, EEH P ERICRNTHT—RIIMKCBTH
B, X—RERTEBLAE LR MR L. T ERM, LBRNSRA="5
“FEURFE AL FEIT R AR N H AR BRI AR, LEBRSER .=
“>73 MR, ERAOBCRKE T E RS E P I ET R LBIKE.

HARMEOLRRA B Z M LR, — KPR E R BT EIE R L AT R
MR EMXBTZ AR —DMREMXNRR [ EEN KRBT MG h— M
—HITFREA B AT B, EMAERN, AEREXIWEXR fRILEEK WK
[ EEMPHEXRRTM K MENICR, WLEE (K WFECEL, dilk, A
AT LB EERG T EIE R . L, AT DX BIX R f H e (Hash) K%L,
EXTEARIHRIGHE.

BMOTUE - IRHEROBEHLOHF. BRREEZT—-KLE 4 MIXKHERE
AOGHR BMX I —MER, RO FBERTN

WY i X 47 BAA 83 2] %

BR AU —BHH CL.. 30)kFHX KR, Kb CLIRRS H i XA D
L. %S i EHCROXRET  HER—FEICROFECE CL. fln. B
MRS LNEEEFLETHSRBEAD, RERE CL1IMEREIA, #miEx 4
WHBRRRT R WG H BB f(key) =key. IR, REHET #9087 B& BOF A 0 bt &
B, ALABRBL A TEFEFENUMX AENRRT . BEBELUUEHFHF
TR » S BE ] S U BRURS 7 BR 3K f (key) = key, T H SEBOH E N7 AL 0 807, A B iE
B AR, FIMIATAT A XHEH R AR (DRXRFPE - FHREFE
RPWFSERRA R, Hlin.BEJING & RENFE " B"EFERPINFS,
» 251 -

www.TopSage.com



FF ;B ERRBENE-NTHEE-NFEEFERPNFSZH REHHIX
A FME L 2 E 30(FR ) &, M2 30, M. TIANJIN HE BB FH“T"HM“N"HF 5
ZHH 34 B4 HENBRAERBE; RGO EREIMNNEZHNE - IMHEFHK ASCI
(RIS F A ED Z M A BRI R, R G0 X A/ 6 80F B T R EBR L 30
B, HERBHENME 30 M PR AREM. #lin. HENAN WkBAHEFFH
“H"HM“N”, EATH ASCII B 2 1 % (22605, LA (22610 B& LA (30),, TR R ¥ K 16, W) 16 K
HENAN K& BB 8UE, BHEREBAT W TRE, FRAODSKIT RIS XBFER
3FAR MM A RPIFL T B A R {EINZR 9.1 751

9.1 HEMHBREIBTH

ey BEUJING | TIANJIN | HEBEI | SHANXI SHANF}HAI SHANDONG | HENAN |SICHUAN
ez | (kB | gade) | Gl (kw) (% e | mip
fi Chey) 02 20 08 19 19 19 08 19
f2 Ckey) 09 04 17 28 28 26 22 03
fs (key) 04 26 0z 13 23 17 16 16
XA ] B <

(D BHERBERE -G FERHEHEORERAEC, AEEBAMARFHK
R A R EREERKAFEEZAET;

(2) WAFBXRBFT]RESBF —B Ak, B) keyl7key2, T f(keyl) = f(key2),
XA ILR FR M 3R (collision) . B AH [ ok $U1H 59 3¢ 8 F X e A oK BOR BLAR I B X i
(synonym), filin.%4 5 HEBEI #1 HENAN A% ,{H f, (HEBED = f, (HENAN), X
i f, (SHANXD = f, (SHANGHALI); f; (HENAN) = £, (SICHUAN), XFH L4172
RERE A, INFEE —FRARROEL T, BNUA, EEOLFRMONX 4 MERHmE
FHAEI N 19,1 CLI9] R BEFF I — Mg, B A Hfh 3 MEFRFERERPH A ELR?
HE.AERINMRREHRFH BEAEIAT LIE A R EOEE S & 7] LUB A X F i 5e
HE. BHIEEXNFFF. RAATEEH 30 MEFE, TLMFHESIX 30 MRBFHFFE,
HEHE—MELRE A RBORBRPENKE.

R E—REL T, mEAGBRATGEBD, MARTERHE. B, BAHERERENX
BEEAIMMEANBRE, B . XBFESUBRN . ENTECGEIA TR XE
FoMt EAN RN RARPRMMIE., BERKN o, Wk R 0 B n—1, )
W ZEZ CESHRABEEFFAINERFPRRIRFEL -k AR, EIRE M & K
ZENEBFESNEEREARTENXETE  BREGIRFEXIUFEFIEN 8 i
FRERT  MXBFERIRFHOMNESKAN G, » C » 71 =1. 288899 X 10", M £ — 4>
BREFPHENITFIRFEERKN,RELN 1000 28, £S5 FHTEN O P 999,
B, E— BT . BHERE - ERRR, XA B rhE, Bk, [ERER

® Hash(BHEIMFERZNE,
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ARMANERE—NFH R R MERRE—MEE PR TTE.

55 LT, R AN T HAR A A R AR BB E PR A SR B H (key) FIAL 3 Wi 28 9 77 B 46 —
ARBFUBD A RMELA IR (RED £, URBFEBIEEFHBRER
ERERFHFMELE, XFHREFABBR, X—REIBF AR HERIEI, TG
A B ARG A it 1k SR B 5 sk o

2 BB A R BRI AL 2R o R B T IS AT IR

9.3.2 MAERWMHBESE

WEBRFEREN T ERS. ENAEM TR EAREARA ARG HWE
BRH.

EXMTFRBERASPHE—DRBF, 208 A ok PR B 3 ik 888 P AEM— 4> bk
KR RARSRY, WFR I 7 B EON 1 5189 (Uniform) Mg F R 8, #/A)3E B, BLRME X
BFESRHERBEED YA, IERE— —H*ﬁ?ﬂﬁpﬁﬁﬂi{tﬂ’jﬁﬁﬁg
A HbhE X (8] 5, AT 98 20 v 2R

WRANWERERRN T ES .

1. EEEI%

BABRFRXBFHRNRERBE NS FH AL, B

H(key) =key B, H(key) =a * key+b
C HP oMo HEREEFRFERUME FRED.

Bl . —1MN1 58 100 A ARFSRITR, K, FRIENXEBTF, R EHORN

XBFEH., MFK9.2Fimn:

®9.2 HERIMFAEHNZ—
Hhk 01 02 03 25 26 27 100
Fif 1 2 3 25 26 27
A 3000 2000 5000 1050

BRELEERRE 25 FWAE S, N AEE RIS 25 TAIT,
X H R e HENAORER, REFRER A REMXBFN—HH.
H(key)=Fkey+(—1948),f01% 9.3 FF/R.
R9.3 HEEHMBEYFZZ
o4k 01 02 03 . 22
4 1949 1950 1951 1970
A¥ 15000
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XRELEEE 1970 FHEMASL M REEE(1970—1948) =22 WEPA],

HTHEZREHEAEMAESMXBFESNR/MER. BR, N TFARMEXBFER
SREWER, HERFRFEERAXMBHBHNERRD.

2. WEFHTE

BEXRBFRL r AEMBEN 10 ARN T HHBO . HFERFRFARBAKY
REFHERSLFER, N AT BB FHRE T HALE RS &b,

BlnA 80 Mg, HXBFH 8 AU T#HHE. BIRMBERNERRHN 100, , AT BH
7+ 3 5 BOE BR A dtt  BBR ALY I 2 6 45 B B9 PA A s it R BB 4 e A vh g, )
TS O NKBFET. BEX 80 N KEFHM—F ST .

oo 00 OO OO O OO OO 00 0O
I = = T T S =
W W W W W W W W
= o Ul W N O o N
. ) v
© 00 B 00 D = NN O
W Ul = O 00 W B N Ul
W T o = N R W
Gl NN NN N DN

DO O® @6 © O ®

SHERBFEEMSTFRMNEZR:.-FOOMNHBLES 1", FOMRTHER 1.2.3H 4,E®
AL RATEBE 2.5 2% 7, B X 4 (ULERAF B, BFFRMN 4 LA EREEFRELY, B
ATREPERFAL, SRR B AL 5 53 4B AL BB ISR FJE & 2 3E G078 o v & ik

3. FHBPE

RXBFFHERPEILAMAIAE . XR—FMEE ARG R AR T 5.
BHEEEERHEBERNARA—EHANEXBEN2TERL, RAPHFILEER—E/E, M
—AMBEF R PR ILEE B G- EEX, B EREL AR XBFEINRH
bt REEVLN ., BROGEHRRRE.

4. % BASIC EEF FHAMIRFRI—THMFE. B BASICEFT P AFKT
B —NFE, B— N FEBN—ANRF. B B 7§ B R s F 5
F,ME 9. 23() fim. BARIRFEHENPRHAHFHBENERXRET. BREEKHN
512=2°, M AT B REFFH ERHIE 9 L s By Ak, #lam, B 9. 23(b)F1 H
T— 8RR R e M AL,

4. &%

W 5% 58 5 43 0 LA BUME TR A LR 4 (U — 4 L BCFT AR TRD » R 5 BUX L& 4
A B I A0 (B 2 FEO0D VR 0 M8 7 bl , X T R FR N 4T & ¥k (folding) . XBFMUHRL . ME
*k@FE g EBFSH KBS, BT LR AT R RGBS & it
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A B C - 2Z 0 1 2 =« 9

01 02 03 32 60 61 62 71
(a)

e #® x 8 F (REF)? A HE (21 ~2°)
A 0100 0010000 010
I 1100 1 210000 210
J 1200 1 440000 440
10 : 1160 1 370400 370
P1 2061 4 310541 310
P2 2062 4 314704 314

Ql 2161 4 734741 734
Q2 2162 4 741304 741
Q3 2163 4 745651 745
(b)
9.23

(a) FREONFRRRURE: (b FIRFRHEBF B

Blin . §—FAEXEBEEHRE - ERRER B RS (ISBN), B &—4 10 A1 f9+ 24
HEEZEUCERBFEL—MEAR, YEHBFIARE 10 000 6, 7] R AT E B4
B BHRHFER. ENEEPRAEMATDEBAEMMEREMPAF Tk,
B AL B 0K 43 ) T B B — R B B AR AL X 5%, SR S AR N 5 18] 57 4 hn 2 A — 3 1) 35 — I ¥
S E Rk ErE, REXFHEM. W EFREEEBERS 0-442-20586-4 f 04 7 bk 4 540
9. 24(a) M (b) Fr7R,

5864 5864

4220 0224

+) 04 +) 04

10088 6092

H(key)= 0088 H(key)= 6092
(a) (b)

B 9.24 mIFEBERGRF MBI
(a) Bfr&imn: (b) BFEN

5. BREKRYPOE
BARFHENMAKTRBERRK m W p BRETBKREIME Ak, B
H(key) = key MOD p, p<m

XE—FEEE, WEEANAERFERN T E. BN U XEFEERE
(MOD) , AT T FHFRHEEHZ FIHE.

HRERHE EERAREREEN X p WERREE. & p BNAF.FH5>4%
XA, & T 3 F.

BEBIRRFETENPH —HFHRAIIENXEF R RFFEINFBH AP
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NHRIEER  RG5 p=2 BB, XM ERAHEVN PR EBMET I G XE8F
EBREERETERMHN 6 L _#MH. XETHXEFNHAABSAEHRZBAT. BN
HBEABRRE—AFRHEEMARIRAF, 10 al,il, templ,cpl Z 3 W N F A,
HrBARET oW B ESApfEFHXBEFTHNBAHMII N pf WEHK.

B, 2 p=21(=3XDE, FTHETHF7HRBFX 2] REMNBFHAH R TR
FH.

KgE 28 35 63 77 105

r A fb ok 7 14 0 14 0

BAA R IR xy Ml yx, B xy HRER, LB EITAPL SR 6 AL 34

BOHA (o (3, W ERBEMRIRFF R F 3N
keyl = 2°c(x) +c(y) M key2 = 2°¢(y) + c(z)

BREAGREBRPEE KRB AL, B p=tq,t BENEE . BEDFEH. WY ¢=38t,5%
WA RRTHHMBIEE Y 3 Mt b, B

[H(keyl)—H(key2)] MOD gq

={[2°c(x)+tc(y] MOD p—[2°c(y)+c(x)] MOD p} MOD ¢

={2%(z) MOD p+c(y) MOD p—2°c(y) MOD p—c(x) MOD p} MOD g¢

={2°c(z2) MOD g+c(y) MOD g—2°c(y) MOD g—c(z) MOD ¢} MOD q

(EXHE— z H (x MOD (¢ % ¢)) MOD g=(zx MOD ¢g) MOD ¢)

% q=3m,LRXN

={(2° MOD 3)c(x) MOD 3+¢(y) MOD 3—(2°* MOD 3)¢(y) MOD 3—¢(x) MOD

3} MOD 3

=0 MOD 3

HARARZEEM. —BEL T, FTLIE p IERHSAREE/NTF 20 857 E S5

6. FEMLE

EE—NHEVLR L BB F VLA BE N T RS & ik, Bl H(key) = random
(key), HoHp random A BEVL A%, EH ., Y REF K EARF 0K UL & 08 & ok B
B,

LHFEIEPFEARRMNELRBAARKNS AR, B . ZRMEEA:

(D HEBRHRBTE R (BHEEFHRESHER);

(2) REFHKE;

(3) B RBI KN

(O KBTI

(5) iERMERIEK,

9.3.3 #AEMEPHFE

O3 IHARMABER"PYEYREBONBFRBTUBRLhE ERGERSE, B
. 256 o '
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S AL B R R A ERAT BRSNS —FE.

B ARAIEEN 0~(—1), hRBIHXBFHRIMEFH AR jO0<i<
n—DHRNE LEFECR W LHEBRE"RRIZXBFHIERRI S 12"
A EL BN RO IR TSI AT H i=1,2, "k,
(H.€[0,n—1]). BIZEALEERPAF ottt i) ph R, EB B A — At H, IRERE
W, MERT—A ik He 8 H, IAWE,FRE H,. RKKEHE.EE H AREW
Rk, M H, HigRERF M.

EHE ARLE PR T EAE T IR

1. FFRCEL .

H;, = (H(key) +d:) MODm i=1,2,+,k (k<m—1) (9-25)
He: H(key) HMBFHEE; m AMABERRRK: dAHEEFI,TH T 3 FEE:
(1) d;=1,2,3,+ ,m—1, REHEEME I (2) d,=17,—1%,27,—27,3%, -, ££*, (k<
m/2) R KFE W F S 5 (3) d, = DhEEVLEUT 51 , FrOh BEHLIR I 851 .

B, ZRKEXN 1L HNBRFERPCHAERBFESHI N 17, 60, 29 WIiEFK (BEEH
H(key)=Fkey MOD 11) , LA H WA E %, KX BFH 38, MM A REUS B ma A b ik
5, e, HALMEHENERI A EAEE, SR T — bk 6, R FRT—
AN hE 7,008 B A Ak 8 BIALE NSV Ik, A P R RLE R B REA
MAHERFTFSHSMME. EA-KENFEI, WM ZEAFSH 4 OLE. KL
7] 78 3 Oy B AL 805 A ik (2 A 9. 25).,

o 1 2 3 4 5 6 7 8 9 10

LI [ [ [ Jeofwfee] | [ |
(a)
LL [ [ [ leofirfeefas] | |

(b)

L1 | | [ssfeofurfasf | | |

(e

LI | [s8] [eofurfaof | | |

(d

B 9.25 FAFFBCEALALE WA, KRBT N 38 KD RBAMERRFR
(a) #AR 5 (b)Y RERWFMI; (o ZREFHI (D) PBETLRIIFE I, PIRENLES] 9,

M ERZKHERNYFEIIHIBFAURR TR - HRP i,i+ 1,2 B EER
AL FRE, F—RAMIEN i+ 1,0i+2 M i3 KIERBERA (+3 WALE, XFHE
Aib 78 v 28 A AR R A YIS — N 0 i R R R A998 R 3P R — 5 4R A st ik M B R
PR kR, B 7E A B R SR B wh g R A B T 3R R SCR B v 28, B AR X Fh L
KM ERAF ., EH—T5E, ALERMN I E =0T LREMS S . RERHRRI
W, BEERE - AREWRB A H M _KEWUEBIIREFERHTRK » B W
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45+3G AEBO MR A AT 8EN , BEALEE I B #LF) W Bk TEhBENLE .

2. BRAAE:

H; = RH;(key) i= 1,2,k (9-26)

RH; BIRAF KA R BNER R4 it # RN HES — & RO, B8
WRABRE, SRFEARGFEERE” BN T HEHRE.

3. SEHLHED:

BIARBFAR AN IEREEER - LR P. BRERFRE=ENBR
HWHEFEXE [0, m—1]F, Wi — M4 R E &

Chain ChainHash[m];
HEMSBHNAEREEREHES. LEFHE Y i WICRBEABLEBH N
ChainHash[i |4 R T . EHRFHBAMBITUER L EZR WAl UFEDE, LR
R ER R EERPEXBFET.

Bl 93 BEH—HXEFHN (19,14,23,01,68,20,84,27,55,11,10,79)
T #% 06 7 R gL H (key) =key MOD 13 Fl4# ik 340 B vh 8 ¥ 25 BT B UM - R ANE 9. 26
i

(01| A~ 1 [~ 27 [ {79 ]A]

W O N N W NNy = O

g HH g
o ©

n 2N n
> > >

o=
- O

g
=
B

=l =L =L =

[
N

B 9.26 HEMudh kAL IR A B AR
(A—ERPRBFHNEXRER
4, BN —NAIEH X
XHELEWRN - FTE. BREHFEHEWER N[O m—1], WiEHE
HashTable[0..m—1] A EAXR, B BHEB—MIER, HRILME OverTable[0.. v]
HBHER. FERBFANEERPRXBF IR AN IER  ABECMNHBEHFEREBIH
AR A, —~BREWMR BEABHE,

* 258 -

www.TopSage.com



9.3.4 BMARMNERRALN

EMAREATEROIBMBFERNIBREA B 4% KH REERHN R
ER R RBORBR AL, EFRPHAE ERA ISR ARSI TN LB XRT,
EMAEEMSE, NERBRN B N RGEE RN B ERLE RO TERT — i B
ERARPEMIBIZ"RERFIHCRHXBFETAEEN L.

¥k 9. 17 R LAFF IR A % U7 ¥ (BREE ML HE 36 50) AL B vh R O e R E R .

/- - - FREARRRGTHEN - - -

int hashsize[] = {997, ... }; JBEERERBER, I EENREFES
typedef struct {

ElemType * elem; A BERTTR AR, S A S B A

int count; A SR BT RN

int sizeindex; // hashsize[ sizeindex ]y Y FIZ &t
}HashTable;

# define SUCCESS 1
# define UNSUCCESS 0
# define DUPLICATE -1

Status SearchHash (HashTable H, KeyType K, int &p, int &c) {
N EFHEARFRIPERLEE KM TE . ETRA. U p HRFEHRE
/) TRERPALE,HEE SUCCESS; & M, kL p & 7746 AL & , 3 i [8] UNSUCCESS,
e RUHNHRERE KMERR HBREANSH

p = Hash(K); /RGBT bk
while( H.elem[p].key |= NULLKEY & & / ZMBHHEEITF
IEQ(X, H.elem[p].key) ) N HEXREFAEE
collision(p, ++c); N RBT—HEEMYEp
if EQ(K, H.elem[p].key)
return SUCCESS; A BERBI . 0 REFERETEME

else return UNSUCCESS;  // #ERF A3 (H. elen[p].key == NULLKEY),
// p B E A RAEA LR
}/ SearchHash

HiE 9.17
Pk 9. 18 WM IR E (B 0. 1D LI T e bk 14 & B AHH A RE.

Status InsertHash (HashTable &H, Elemtype e) {
A BRARNEHEABIETE e BIFF GBI F 3 H o 3FR F 0K, 35 b 2
AR M E A F R

c = 0;
if( SearchHash ( H, e.key. p, c ) )

return DUPLICATE; / RPEFES e AHRAXBENTE
else if ( ¢ <C hashsize[H. sizeindex]/2 ) { AOWERE cREB LR, (c HBRETIR

H.elem[p] = e; ++H.count; returnOK; [/ A e

}
else {RecreateHashTable(H) ;return UNSUCCESS;} / EHIEHFE

}// InsertHash

HiE 9.18
+ 259 o

www.TopSage.com



Bl 9-4 BEHH 9-3 PEARK—HRBFIRMEF R H(key) =key MOD 13 ML
PR Ak B2 vhZE M 3 B8 P8 5 R a. elem[0.. 15]I0/ 9. 27 iR,
0 1 2 3 ¢ 5 6 7 8 § 10 11 12 13 14 15
[ [1afo1fes[27]s5]19]20]8a]79]23[11]10] [ [ ]
B 9.27 My# 3 a. elem[0: 15]
(R % R Hkey) =key MOD 13, B ¥h 3 A R A H R FHID

REEK=84WERIBRN . B REWFI HB =6, a. elem[6]FZ= H
a. elem[6]. key784, ML FE R RAHEE Kt H, =(6+1) MOD 16=7,Ti a. elem
[7JAR= H a. elem[7]. key784, MR E - R rpRALHE G W #bhk H, =(6+2) MOD 16=
8,a. elem[8] A% H a. elem[8]. key=84, M EXR BRI, BEHERERFTFE 8,

BEBEK=38WAERIEN . BRBFHHIE H(38)=12,a. elem[12]R %5 H a. elem
[12]. key#38, M#& T —Hist H, =(12+1) MOD 16=13, F a. elem[13]R 2B %, M
RARPAFEERBFET I8 HIER.

MEFHFENERIBEITL.

(D) BRRHREXBFSERNEBUEBEZRIEL T EERK . BEH T HE"H
FEHE, {E@ﬂ“%‘f%B‘Jﬁ&‘ﬁﬁﬂ&é’ﬁ%~"%E{E‘ﬂl%ﬁ?ﬁﬁtﬁﬁﬁﬁﬁﬁ 53 ARk E AV
FTHERKEENGRSHFENERBRENEE.

Q) ERABPEHNLEEEH#THENXEFHNIMERRTTHA=ZABE . BHE
B AEEREHFENRAERNEREETF.

EARRENFREEEMEAPRNFAERE., AR N T YN R H R
PMBSE AR BImG B R — H AL R B, A R W AT R AR, B — M if i
TREMMARBEREYIN, M AZRBEWNFHERKENEZ R,

X R — R T, BUE MR YIS A BRI WU R R R AL 38 v R B 7 IS 1R BB I A R A
B, EfTMFAERRKEGAR. W06 9-3 Mfl 9-4 FHHAIMER, FICRHERER
HERNMET, ATE (Gt NEHERKER

ASL (12) :f@u c642+44+34+4) =175

FEEREFRNFEID W EHERKRE N
ASL(12) = 11—2<1 c64+2+3e34449) =25

EREH AUEFNFBIIELEARIIRF BT EICRHN KRR, MBEER R
F ik A AR BT R U E R R Mk A B R AR ERYUFEL B AR E
H kAR B EREAR R ER T

E—BELT, L EARTERRNERFR K P IERRERBTHAERNE
HEF.

AR RMBEETE LY

_ RRHEARIERN
A RNKE
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c REMAROEWEE., EVWHE, o B/, REWRWTRERB: RZ o« BA,E
FERAWICRBE, FEHE R, RAEMRAOTRERR K, MERN, GEETSZL
THEERBFH I HRREE.

ﬁj‘uﬁEﬂﬁ:U]Eﬁ

KUEFUEBIIHRFRERBRIH N FHERKER

Sum (14 1) (9-27)

FEVLERN B EF R ENFEIAERA N FRERBIN O T HERKEN
S ~—Lln(1—a) (9-28)
AR B R A RE R T ERKEN
Sumlts (9-29)
B TR A RIEE RS R e BT A LB B A 4 B E A 5%, W AT U E S & R
EERARE M FIERKEEN . ERARNHTENS EEHHIFTHLBERXBFIEN

WBAE. RFTIER  ARHLEMRTENROBFRERFIRIN B FHERKE
bl

Us ~g (14 72057 (9-30)
— KRN FES
Un o (9-31)
— PhEEPLE I 5 &
U, ~a-+e*° (9-32)
&% b 1t

TR A REDLER W 89— A BT TR

FTAFTRED m MRHFRFERA » MERMNERS DM FHERKE, X4
R S TFERERX KR PHALSE n+1 MR TR R LB B B .

BE: (DRHRPRHYTN . BEERPEN A MOBEREE; QOLBEHRE=4
4 3 ikt 2 BE AL B .

AW o BAR i MEF A REWNROBER ¢ RATHT | WL RE -1
“EATERE A AL (BPRT i— 1 WRAE W, i RAWROKBR, WA .

P1=£ Q1=1—ﬂ%
=n, n—1 _n, (1_n—l

Pz_m m—1 2= (1 m-"])

P R n—1 n—itl n n—1 n—it2 (1_n-—3'+1)
m o om—1 m—i+t+1 KL —— m—i+2 m—i-+1
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—n, nzl | —n.,._ 2 -1
p"_m m—1 m—n+1 "= m—n+2(1 m—n+1)

Pn+1:0 gn+1=

W E p: Mg, ZHE,FEXRR
gi = Py — i (9-33)
M, SKEAIm WBRHERPEEE » MERH  ERAEIWFEHERKEN

1 ntl
U, =qu'ci = E(pi—l — pi)i
i=1 i=1
=1+P1+P2+"'+Pn—(n+1)Pﬁ1
= (RIAEESD
1

l—a
HTFWRHEREP n MOREEGEAN ERE—MERTT BRI EME.BH

A BEIE A 2R B SRS A M Ak BT HEAT B LB R B BB . Bk, MR m R R
HnHRHER,ERUINHFIERKEN

n—1 n—1
S, = Epici = EP;U,‘
i=1 i=0

B 0 MERMEREEAE. B o=

~7 Ja dx ~— lIn(l —a)
ql—x a

MA LA, BHERNFHERKERE c WEBER, MAR »n WERH. Bk, ~E
n BRRITBTURE - EENERARTFUESTEHERKEREE - HEEA.

EERENR FEAESBIEOHEPRYBHFERPRG - MR, WEEZKICEHN
ME EHEA-MERMFATS, UARRBECZFEAN R G HIER. '

BEERANE M FHEHNEAAERKNAEFE AR BATURBASRERR
RIS A RSB, R ERITERNRXBTE , CR MR NI — 15 X # (perfect) By
WA EE. i, % PASCAL BT F1 26 MREE FRE TR T0 3R A4 A R 5

H(key) = L+ g(key[1]) + g(key[LD (9-34)

Hp L AREFRKE key[1TAE—NF M key[LIARE—MF R, (O RN FRBH
FHIEE R, Hn g(F)=15,g(N)=13, H(FUNCTION) =8+415+13=36, g%
FKEN 3TGES NS % A[14]327 T ~328 JO.
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F10x: M HEF
10.1 #%

HEFF Sorting) BHENBFRITPH —FMEERE. ENDIEBEE - ITBETE
(RIERWEEFT, EFHFIIR— T EXBFEFHAFH .
MNEISENNRFESGEL  ATERSIE, BFAEHRAINFTHRRERBFAR
M. BRAERFWBFRATURAERBMBEEN A ERE R P HERKE R
log, (n+1)—1, I T FF IR FFR REEH#HTINFER, HFHERKER (n+1)/2, X0
BENR(CELR-XHEFWE BRI BESHE- M HEFNEE. ik, 23 M
REMHEFFERITENIEENEZREZ—. '
HTEFITE  ERHEEETHFT RN EX:
BiEE n MEZRHFFIH
{R1R; 5" »R,} (10-1)
FCAH R ) KB EFT R
{K,,K;,,K,}
BHE 1,2, s n BI—FHHEF p1sposvers oo B ILAE DL Y 58 06 B 40 F A9 3E 3280 (SR 3E
BHOLER

K, <K, < <K, (10-2)
B 5K (10- 1) R 3 i — 1~ R R B F A FF 80 751
{Rpl !sz E R ,Rp' } (10'3)

XRE—FBRIERAHRF.

FREEFEXN P EREE K, TURIEER.G=1,2,, )M EXEF, LT ULIE
FR PRXBF  EERETHERERMNAS. H K BEXB8F, WEM—MERNTF
FIGHFERBNGERRAE—K:H K RREXBF  WHFHER I E— BHEH
FHIERFIPTREFERIRFBE MU EXBFHAENICR. B K =K, (1<i<n,
1<j<n,i¥;), HEHFHWFIF R, SEFT R, (B i<j). HEHFEHFIF R
TR MHRFFANHEFEAEZRBEN: RZ A EBEHFEHNFFIF R, SILTR.,
MFHFANEFAEZRTABERN.?

HTFREFHICREEARAR . EFREFIBFTE RNFESAR, EHRF T ESH
PRE:. —REABHF  EHEFHEFCRFRETEINBEILFESPHETOHER T
B A—LRIMNBHEF  BHESHFIERNERBR, UBAFE -KAEBEALIFICFE,

O FHRAC-DFH<"SURZ"S MHEEBHER,
@ MAREHHFTE, AEEH - AXBFHOXGRAETHREEEITT.
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EHFIBRTHENISMEHETHRANHFEFIR. 2EEEFNTRAREF BSET—F
FIHESNRHET

WRHFHTERS B EeTHEN S, BERE - FRANRRFNTE,. &
—FTERAEE AL BEEEARKFENIEROWEHIIREE TEA.
RIEHE SR R IR HA RUR N AR HE R 7 36 #EAT 7028 MR AT 43 i A HER XX
HEF EEHR VAR EHFFES MR EARFFIBT RN TARRK
r A5 3 3 (D BRKHF &, R EERENR O(n?); Q) E#KNEFITE, B
W 2 B O(nlogn) 3 (DEFHTF, KR EIRHKEN OWd » n) . ZERURE—ENR
—HMABEER  ANBTRELZREENEETRE D E RBREGTEIEF Rt
TIGE=% A MER) . BEEEIAEARRNER, RTERBAERA S LN E
EENR THEREIETESITHE R BB R E M RN, AR T2 I MelE EmEEE.

B EHFFHLIBPEHATTIIPRERRE:. (DEBAMXRBFHRAD;
COHEFN—TNEBHEA—IME. AT— I RENKBEHFFHTERABELE
B, e — M BRAET UE S R RN FE T ARTURE. FHFRIERFHATAT
FISFABIX: (DFHFEFH—HCRERERLESEN—AFREAETE. ERUT
KUERNIFFFFEEH, EFFTFHEPHAMER R, MR, (G=1,2,-,2—1),EfIH
B BEWARSE . XM R T, I RZERWTF R R b HAE A B R, WL
FOBEBBEHITR; O—HRFEFEREFREBSERCT, CRZEANKFXEH
BEr R, MELRHFEFAFERSICR, NFBUEH T QOOFFFCRESFRE
— Ak LA T Y, TR R B R — MR BN E RAE AL E Mt at B, A HE R
BPABIICRAS, M B sk 1B PiX &0 R ik, EH P SR Z 5 B Mt ik
HEPREABICREOFECE. 8 _MFET T SR HF R ) R HF . &
E=MAE AT LRNHF XA HF . EXERTRP, RFHFFH—AITREU
ERE—F T T BA TR ERER, TR RBFIYNEYR. BEUGTHRKN
RESEEF R HHC ROPAR R

#define MAXSIZE 20 N —TRERGK/NMNUFRBERKE
typedef int KeyType; /) EXEBFRENEERT
typedef struct {

KeyType key; / RBFH

InfoType otherinfoy V4 ﬁﬂ?,ﬁﬁ@‘:
}RedType; /BRBE

typedef struct {
RedType r[MAXSIZE+1]; J e[O]JHESRAEHEEYT
int length; N IRFRKE

}SqList; /B RER

O EXEHFIBRT, ARREFERZEHWFRR, MAHITEA HBRAE, BEHF LSRN T REIR
FOHRARSER.
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10.2 4 A He 7
10.2.1 HEBANHF

B # N\ HEFF (Straight Insertion Sort) BR—M B H L HWHF T E, EMEXRREER
B—MeREADECHFFNAEFRFRST ATER - GERECE 1 WEFER.
B, BB M — IS R BHEI TR ©
R(49),R(38),R(65),R(97),R(76),R(13),R(27) ,R(49) ,-- (10-4)
BIREHFIBP A4 MEREHXEFEHORFEFRHEN  WE— & 4 MHERH
ARFF3 ’
{R(38),R(49),R(65),R(97)} (10-5)
HEHRX (10-) 5 5 N EIREFERH 76 BDIERBALRFH, UEB—MHHE S
CRNERFFH NG EEZERXA0-5)NFI P HTERUSE R(TEO) FTMBEANAMLE,
REHATEA. BN RODEMEHFTIFER, BT 65<<76<T97, M R(76) MiE AL
R(65)F1 R(97) Z [&] , \T 18 21 T S H A FF £ 71
{R(38),R(49),R(65),R(76),R(97)} (10-6)
MR Q0-DBRQ0-OMWEBN —BEERBAHF. —BIFLT 6 MEEBAH
FEREREN . ETE i—1 MERBEFTHFS [1..i—1]2h@A—MER (i), B R
BRI MEENEFTFFA [1L.i; R FNFERENL, W TEERBAMEN IR
P RHATHRER,ZE [0 EEEAYN. £8 — 1 BEfTE RO IR S, 7T LLFE
EBIER. BMEFABAFT »—1 BEAL . EEFIFHE 1 MEFERE—
BRHFRILRBENE 2 MEFREZENH#HTEA . EEZE NI EREXBFERBSE
FRFINIE. REREMEE 10,1 Pim:

void InsertSort ( SqList &L) {

AR LEEERAHR.
for ( i=2; i<=L.length; ++1i)

if (LT(L.r[i].key, L.z[i-1].key)) { A UC TR L AmARFTER
L.x[0] = L.z[i]; /AR
L.r[i] = L.e[i-1];
for (§j=i-2; LT(L.z[0].key, L.x[i]. key); --3)
L.c[j+1] = L.z[3]; /ERE®
L.x[3% 1] = L.x[0]; A BABERAE

}

}// InsertSort
Hix 10.1

PRAC-OFXRBFHOLERAE 10 1 AZTEHEBFBAHFOLIEMAE 10.1
Fim . @

® ROOFFEREBFH xHIZR,LUTR.
@ f[L.i-1)RFSS5HFHOFFERTTHEM LB i—1 KIERFEA,UER.
@ NWEER,EPARICE RGOS, WA HXEE.

+ 265 -

www.TopSage.com



(@ E] (49 38 65 97 76 13 27 49

i=2, (38) (38 49 65 97 76 13 27 B
i=3, (65) (38 49 6‘5) 97 76" 13 271 B
i=4, (97) (38 49 65 9‘7) 76 13 27 49
i=5, (76) (38 49 65 76 97 13 27 43
i=6, a» ds 38 49 65 76 97 27 19
i=7, @D a3 7 3. 49 85" . 76 5;7) 49
i=8, @ a3 21 33 4 15 65 76 9'7)
t HRWL. r[0]

B 10.1 EEBAHFRG

M EERISURTT ., EEmAHF W E SR, 55 S8, 45 REERNAR?

MEERE, ERBE-MORNBEIZE, N ERE, HEF R AR N . LEH
AERBERRDNBHIDR. ST —BBEASFRER. Bk 10. 1 FEEY for &
FHREBRTHEIRN BTSN — 1 MIRNXBFEZENXE. & L [il
key<<L.r[1]. key, W AEFF &, B IR MW X BEREFFFHFF L. o[1..i—1] i—1
MERH LB EMP A PR LBERTHE, 3% L.o[1..i—1]h i—1 MEREB.
WA R GHAT n— 1 BB AHE b, M HEF I PO R LB FERRA FH

BT 52 0 TR, B 7 X B M MBS M n— 1 (1)) 1) i %
RER R, YT TR X F I A P (U T A2 0 F ) B,
1 42 K 3 A K (o 2) Cnm /2 (B ), 32 B 30 0 00 3 kM

(a8 = D/2(B Y] G+D ) EAH TR RHLE , B4 F 05 032 2T 11 30

) 2% P #F 1] B A8 30O (R, JUU R AT AT B b R B/ MEL R R KB B S 391 1 O B R AHEFF I
PR XBFE A LB BB IDREKE, A 2 /4. dlL, EEEAHFRR
RIZZBEH O, '

10.2.2 HM@BANHEF

M E—FHIHER AR, EEFAHFEERE, AF S X, SFHFCRMEE
nfR/NE, XBR—FREFHHF T E. BR,EFFHEFFIIFRICREAR B/ WA
HRXAEEEAHF. dETEINEBUENIE. EEEBEAHFOEM L, NI
BB XM BRENKEER, TATIERHBAHTFHTE.

L frEAHF

HTFREAHFHNESRERE-TAFRTHTERMBEALRM 9. 1 FHFHEF
A, XA R AR R P IR B4R R ST, By AT IO I A HEFR AR Z M 4 48 A HE
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Ff (Binary Insertion Sort) , KEEME X 10. 2 fis.

void BInsertSort (SqList &L) {

A SRR LA 38 AHEF .
for ( i=2; i<=L.length; ++1i) {

L.x[0] = L.x[ils // ¥ L.c[i)E# 3 L.x[0]

low = 1; high = i-1;

while (low<(= high) { // % r[low. . high]Hhif R E R FEANMLE
m = (low+ high)/2; Vi
if (LT(L.x[0].key, L.x[m].key)) high = m—1; JOBEASREKER
else low = m+1; JOIBARERER

}// while

for ( j=i-1; j>=high+1; --3j) L.z[§+1] = L.x[3]; / BFEE®

L.z[high+1] = L.x[0]; /A

Y/ for

}// BlnsertSort
Hix 10.2

MERE 10.2 RSB IWLBEARFRTBHRMEES AMEEBAHFAER, Aot
& b, 2k m AR B T REBFRM B RE, MERHBSIRBAZ. Hilt,
rE@mAHEF R RERENN O,

2. 2-BEiEAHER

-BBAAEF RETEEAHFOEM EFHUGEZ HREWRBLOHFIBRS B
BREORBGCEIRTFE - MECFHHEBSE. BREER . BB L. r BEBHH
4 d, 55 Lr[1JRES d[1], 304 d[1 1B MR EHT F 8 5 4 F 9 E A E &
FRBM L r 1 2 MEFREKRBAZ dIIZHRZENEFFEF H, SBEEIC
FHXRBFEM I XBFHTHE,ZF L r[i] key<d[1]. key, M¥ L. r[i15E A B
dl1JZRIMAERFET. RZ, W8 L.o[i]l@AB d[1IJZEHNERFEF. EXLAF LG,
A d BRE—MEIR &, RPN 4 first F final HFERHEFIBHBIANE
FEEIPHE—MEFABRE—ITICRFEJPINAUE. BABEEEIBHEERD
Hifi,

AR (10-) Ry R BF N, #1T 2-BEBAHEF B SBINE 10. 2 s,

E2-BRiEAFERF B . BiC R AR A »* /8., B, 2-BiEAHEF RO BT
SRR, MARBLE BEBICR. FE, S L [1IRGHFCRPREBFZFR/R&H
REgiERe, 2-BEAHFRELAEZCHMBYE. B, EFBEHFLBPABIHIT
F, AEREHEEEN, BT RBAHEF.

3. REAHF
# define SIZE 100 J BERERAR
typedef struct {

RedType rc; /BRI

int next; // *Eﬁ'lﬁ
}SLNode; N REREH
typedef struct {
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SLNode r[SIZE]; /0 BBILRARKEE R
int  length; /OBERYHRKE
}SLinkListType; /BB RLR

(Wmisx@E=E]: 49 38 65 97 76 13 27 49
HFESBA dRRESINT .

i=1, (49
first 4 4 final
1=2. (49 (38
4 final 4 first
i=3: (49 65) (38)
4 final A first
i=4, (49 65 97 (38
4 final 4 first
i=35; (49 65 76 97) (38)
4 final 4 first
i=6: (49 65 76 97) (13 3%
4 final . 4 first
=7, (49 65 76 97) (13 27 38
‘ 4 final 4 first
i=8, (49 49 65 76 97 13 27  38)

4 final 4 first
E 10.2 2-BE AHEF R

BRZUERBEHANBSHERLBENFHERFIINFEEH A, A THEASTEER
Wy BBAT TR AN GRAIRLE R . HERLEHIERNXEFTRERER
MAXINT, MEBAHFHSBEEROT . FEAKBIERPBATHRA VNGB (S
ROMBLERMBE—MERER , REREKETHRACE "R E (G RO RiDF KR
FERBAFBEARFEFRERS. MUKRA0-OFHBFAF, BHAHEFHTEM
& 10. 3 Bz (B 545 B SR 0 K M BGE T0 .

MEFBAHFHLBEAN, REAHTFHEABRENESE -MERBADNCHEFF
WAEFERT. MEEBASFFHAL  ARZENEUEHR 2n KIBEERBEBSIE R, 6
FABPHEHAITHRBFH AR AR, Rk, REAHFRAEE 2 ENE
O,

A—FEH ERAHFHNERRERE-NMEFER, W REMNEH#HTIUFER, A
BEEATRENL A R, A T BB A F BRI A ER, T XD R FTEHHS.

HHIECRMMER: BFA#MAFER BERDE  MEABHIZHAEARNS M
B, #ln,E 10 4 RERMAHITFEEDMA TR SL. RELEAPREEB
B EBENE TSR IXBFR/INGSBRBEHAST TR 6 Mo, Ko RNB
ERANE - BP0 SL.r[1]JM SL.r[6 ]JE#H, BRI TATHBESHEEDH
T I ESREINER R NERI ERZAE SL.r[I]JPHER. SERZE
B SL. r[1]Fh 84 A E S “6” (JLE 10.4(b)), #HET E—RER . E8 | MR/DLE
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0 1 2 3 4 5 6 7 8
MAXINT | 49 | 38| 65|97 | 76 | 13 | 27 | 19 key i,
MIsRE
1 0______.__nextiﬁ

MAXINT | 49 [ 38 | 65 (97 | 76 | 13| 27 | 49

i=2
2 o|l1|—|—|—|—]|—|—
MAXINT | 49 [ 38 | 65|97 | 76 | 13| 27 | 49

i=3
2 310 |—|—|—|—|—
| MAXINT | 49 | 38 | 65|97 |76 | 13| 27 | 49

i=4
2 3140 |—|—|—|—
MAXINT [ 49 [ 38 | 65|97 |76 |13 |27 |49

i=5
2 31|50 fla|—|—|—
MAXINT | 49 | 38 | 65|97 | 76 | 13 | 27 | 49

i=6
6 3|1]|s5|o|4]2|—]|—
MAXINT |49 | 38| 65|97 |76 | 13|27 |49

i=7
6 3|1|5|0|4|7]2]|—
MAXINT | 49 | 38 | 65|97 | 76 | 13 | 27 | 49

i=8
6 g8|1|5|0|4|7]|2]|3

B 10.3 FREAHFFH

FHEERRBAT TN p B p>i #9438, WEH SL. «[i]#1 SL. r[p], B4 SL. r[i]s
BEHEMNESY s THEBARHFAEDT I H‘J%ﬁ*ﬂ%“@]ﬁ”ﬁﬁiﬂi,ﬂlq”z’l p<i
B, NGk E R R E R p=i H1k. B 10.4 FRAEHICRHO 2P IRE.

BE10.3#AT EREFIERISRE. FEFH . EEHERAOIB P, BIFHR
B/ ME RPN ES AHFT —WIE R H, B 3 RBFIER, T EHIERELSHTHLT
3r—DRIEFHBI, EHRAHMBBAHFHETRIZRE.

void Arrange ( SLinkListType &SL ) {

/ BB SHER SL PEL SHIEEEEEICRAE, @ SLPid REXBF IR B
/ BA IR HES

p = SL.r[0].next; / pAEARE— O FH YRR
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for (1=1; i<SL.length; ++1) {  // SL.e[1..i- 1JHiERELLBTHIFHI,
/% i ERAE SL R MM BT 4
while (p<<i) p = SL.r[pl.next;  // MBS i MER A p R 7 SL ok S RI AL B

q = SL.r[p]. next; VT MRABHER
if (pl= i) {
SL. x[ple—SL.x[i]; V) OREBIDFE.EE L AMERBM
SL.r[il.next = p; /BB ENICR,EHLETH while EFEE
}
p = g /e ERMRARNER, ARE i+ 1 MEFRIERS
}
} // Arrange
% 103
0 1 2 3 4 5 6 7 8
maxint |49 (38| 65|97 |76 | 13|27 | 52
MBRE (a)
6 8(1|5|0lal7|2]3
i=1 maxint | 13 [ 38 | 65|97 | 76 |49 | 27 | 52
(b
p=6 6 || 1]|5|0]4|8|2]3
i=2 maxint | 13|27 65|97 | 761493852
(c)
=7 6 @M 5]ole]|8]1]3
=3 maxint | 13|27 |38 |97 |76 | 49 | 65 | 52
p=1(2), (d)
; 6 ®WlMm|m|lola|815]3
=4 maxint | 13|27 | 38 (49|76 | 97 | 65 | 52
p=(1)9 (e)
6 6 @M 4 0| 5|3
i=5 maxint |13 |27 | 3849|5297 | 6576
6
p=38 6 @MDD|B)| (8] 0| 51 4
=6 maxint |13 |27 |38|49{52|65]|97! 76
; 6 DD |[@® D] 0| 4
=7 maxint |13 |27 |38 |49 |52|65 |76 |97
p=1(5), (h)
8 6 BB B (D8] 0
F10.4 EHHS#FZFRAPICRNIR
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10.2.3 HRHEF

Z /R HERE (Shell’ s Sort) X F5“45 /Nt & HE 7 (Diminishing Increment Sort) , &£
— R R i AHEF R8T B, (B ERT A 3R L BRTIR LA HEF B AR BRI B .

M EEBAHFOMTEN, KEERRBEREN OGP, ,BR, EFHERFT
HERN K I AEFETREZE O(n), HEATRE, EFHHERFIEXBFEL
AR BIFFHRE T IR HE

L. r[i]. key << {2?25“" r[i]. key} (10-7)

FIERBOE, EEBAHFORERTAARE NS —FEXRE, B FTHERAHF
Bk TR B, U ZE o (RN OB B RG. ARHEFERMXF AT R EER/A
HE PP 47 18 B 0 — Fh B AR T 5

THEEBER SHBMEHHIREI S ERNE T FHISHETEERAH
FE RN R R RO R B R, X 2 RIE R AT — I R A T .

MUK A0-O R LR R, EBE—TFTERERFOLR. MHELRFHET W
10.5H9% 1 7H R . HREZETIAR 5 A FREF(R Re)r{ResRy} oo, {Rs 4 Ryo ) 10
E10. 505 2 [T ES 6 1TH . AR EAN T RASTEERAHRT, HFERmEL.5
B 7 TR, NS 1 TR IR R R RS T ARSI BRI — A R, R
ﬁﬁ%:ﬁﬁ'ﬁﬁﬂ?- Eﬂﬁ%‘JX‘I"FﬁIJ 3 ’i‘?ﬁ‘?ﬂ {RnRuR?-Rln}s {szRaﬁRs } *ﬂ
{Rs Rs R ) AT HBHAHEF LR ME 10. 5 0958 11 7757, BUS X B A F 5 #4T
—MEERAHF. Zi.A/REFER BNFIMERERXBFEERAE FHI.

(MERBF ] 49 38 65 97 76 13 27 49 55 04

49 13 1

L J
ag 27

97 55

76 04

—HHEFEER: 13 27 49 55 04 49 38 65 97 76

'13 ?5 38 7|8

27 04 65
L | J

19
B i g
CHEHEFFEESR: 13 04 49 38 27 49 55 65 97 76
SHEHEFFEESR . 04 13 27 38 49 49 55 65 76 97

B 10.5 FIERHFRA

N ERHEF SRR, /FRFEFO—NERRE: FHFEIIERA R 2R B
B TR HREN YR HIERAR—N TS W LG+, 55— R HE o R &
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5, “HIHEFF AT EE RN 3.t TR M KB AT P id RSB FRAE —FF5
IR —MNMERK KB FZHT R, R CRFRANIE RR AR — 5 — P AR #,
mEB R MERNB, NTIERERTRE —MEERN | HEAHFN.FIOELRR
o, REARIL KA B LB M 3 B AT 52 i HE P » B A AR HEFF i ] R R E R E el A
HFE. TEABRBEFHARLRF RHEFHIE, FHAREE 10.1 5 RNE %
10. 4 AR —MEA. HRHEFEEMBEE 10.5 xR,

void ShellInsert ( SqList &L, int dk ) {

/MR LIE—BARIEAHR. ZEREM—BERBEASFHEL ETUTER:
V4 1. AiSIEFRAEMMER &k MAR 1;

V4 2. r[O]REEFLT . AEWE. 4 <=0, BHAMEE KT,

for ( i=dk+1; i<=L.length; ++1i)

if (LT(L.x[i].key, L.r[i-dk].key) { / EW L[i[GAFFHETE

L.r[0] = L.r[i]; Y BHEEL 0]

for (j=i-dk; 3>0 && LT(L.[0].key, L.x[j].key); j-=dk)
L.r[j+dk] = L.z[]]; / ERER . BERIEANE

L.r[j+dk] = L.z[0]; N BA

}

}// Shelllnsert
Bix 10.4

void ShellSort (SqList &L, int dlta[], int t) {

/R EFY| ditalo. .t - 1] IF R LEHRRHEF .
for (k=0; k<<t; ++k)

ShellInsert(L, dlta[k]); /) — RN dtalk 1 MiEAHERF
}// ShellSort

Bk 10.5

7 IR HEIF BO A B — 1 B 2 W TR AE , (R 209 B2 O B ] J2 BT B 8 2 e 3 ) B 3, X 0 X
— OB b SRR, B, B H AT IR MR AR — R B IF M RTS Bk
BHHREBE S RBOEE. WA AR, YHEFH N diale]=274" —1 i, 5
IRHEFF OB IR 22 B O(n™?)  Horh ¢ 9 HEFF RIS, 1<k <u<<llog, (n+ 1) |, BH A%
KEBMERERM FEH .Y 2 AR EREN A REFTENRABHREL N
3, % n>cofit, AT IRA ] n(log,m)?™ . B FEFITT LUK & R BED, {585 1 25 . L4 1
BRFFIFHERER 1 ZANART FEBF - MERELFET 1,

10.3 R & H F

EX—Fitie— R R HITHFN TS . B R AN —F 2 AT AEN
#2 3 HE ¥ (Bubble Sort) ,

O HibMEFTIM.
-+9,5,3,2,1 dlta[R]=2t"%4+1 o<k<s< logs (n—1) ]

---40,13,4,1 dlta[k]=%(3"‘—1) 0<h<Ce<|logs (2n+ 1) ]
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RRHFOSRREE, AR E—MERNERBTIE - ME RN XREETH
8,2 H 3 B L. r[1]. key>L. r[2]. key) , P BB R B , R JF HEEE — AN
MBS MERMLRT . KRR EES n—1 MERHE n MERMLBEHRTE I
BRIk, FRDGERME—MERHET, SR RA LR R ANIER R R BRI —
MERMME . REHAE RN, n—1 MERETAERE KSR
BEEBFRAMIEREERINS — 1 MEROAEE. — 80,5 i BEEHFREN
L. {178 L. r[n—i+ 1R UK LB M 4B PN IT T 1O 6 52, R 76 P B S M 4B IE 7
HERRX n—i+]l MERTERRFBAWDRBRBIE n—i+1 WAELE, B H
R BB AT k(Q<k<n) BAEWLHERF , B IR , 2 BURE L HE 5 55 3R 19 4% 1 L T R FE— R 3
B R R AT A BT R AR . 10,6 BR TARMMEFEN—ATH ., WEGT
W, R HE R R R, X R TENKIERIE AP S ER EIE, R TR A
BIE e IF O SR T UL, B — B — SR B K7 BT 3k LUK R GBS 1. 4. 3 H J BE3K
SR B R RN )

49 38 38 38 38 13 13

49 49 49 13 27 27
© 85 65 13 27 38> 38

(-]
(=4}

.
©
& &l

HEREY 5 I8 388
mFpaE  ®S & 3
ONREi | 1

OO RS ||

mMFpEEER

T e

N O

B 10.6 EMHEFRB

SR AHEIT OB, 5 5B SRR A, U R AT — A 2
HFARPHIT n— 1 RXBFREOLE, EABIHIER RZ, EWHRFII R BT F

5, M #AT n—1 BHERF, BHT D) G—D=n(r—1)/2 WK, FELSHRHKNIDF

Bah. Bit, BRERIERERN O,

i3 HE FF (Quick Sort) 2 3f 2 M HEfF o —Fhaitt. EHEABER, Exd—#HFR
FRHEIC R A8 B SL BB 4, K — B E R R B FEH S — M E R L@ F /N,
MA] 43 B %X B FB A0 R HATHF LS BIEANFIEF .

BEEHEFEWFEFI (L. t[s],L. f[s+1],,L. f[t])}  HRETER—TEFGER
A —ME R L. r[sDENEH (B 3Z &) (pivot) , REH T REN EHHFI HKICH:
WA XBFREMIERBLZBEECHMNBZIN B EXBFREANICRBLE
EEWMNEZR. BT Z ‘BB ERBERENLE i ELRKR . BEAN
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{L.e[s]ywy Lor[t ]} B RAANFHFI(L. r[s],L.r[s+1],,L.c[i—1]} F0
{L.rli+1],L.eli+2],, Lo r[t]) o XIS BRM—HREHF (KRR .

— B PR HE P B B ik B IR AN 8 4 low A1 high, BATHWE 4518 low f
high, AR T KK R F R pivotkey, M H M high Frig BRAABRLIAE -4
REBF/PNT pivotkey HIERABHMICREHLH . REMN ow FFIENEERNEREK, R
FE - RBFEKRT pivotkey KD FARAMIC R EAHZ TR, BEE X £ EZE low=high
Hik. HEBRMERE 10,6 R,

int Partition (SqList &L, int low, int high) {

/) RBIAFR L FFH Lol low.  high)BIEF, BHRMIC R A, R EHFTEME, toad
/ EEZHMUBRIERIAKRUMNTFE.

pivotkey = L.r[low].key; /) BFRNE—DRIERMBIDR
while (low<high) { /N3 B 3 2 e 1 R RT3 4
while (low<<high & & L. r[high]. key>>= pivotkey) —- high;
L.r[low]<—L.r[high]; . /¥ HAREIT RN ID R BB
while (low<<high && L.r[low].key<<= pivotkey) ++ low;
L. r[low]<«—L. r[ high]; /BRI RAMNIERERI TS
}
return low; /R EREFEME

}/ Partition
Hi% 10.6(a)

BALH ERBHRN, BXH—WIEREFH#T 3 W R8BI (RED WRIE, ML
EEHFIBRP N EBIERNRERZRN . BARTE—#HEFE R, B low=
high WA BARRBICFHREME. AHTHE EREE, S EBCREFE 0]
WOALE b HF IR RAE rllow]s r[high ] B H 3, BE—#HF 4R 5 BB R
DRBEERME L. MEK10.6 (DR,

int Partition (SqList &L, int low, int high) {

/ BIFHR L5 TF% [ low. . high MR A BIHE R B , 3618 B HL FF 7 60 B » b B
/) EEZHUD MR RRAACN FE.

L.z[0] = L.r[low]; N RAFRHE-NCRERMHIZR
pivotkey = L.r[low].key; / BHRICFERBFE
while (low<high) { VAR 3oLk - AL E =
while (low<<high & & L.r[high]. key>>= pivotkey) —- high;
L.r[low] = L.r[high]; /¥ AR BRIT RN A E R B 2K IR
while (low<high & & L. r[low].key<(= pivotkey) ++ low;
L.r[high] = L.r[low]; /¥ RIS R AT R B 5
}
L.r[low] = L.x[0]; /SRR BN
return low; // 3B B AR B

} / Partition
#ix 10.6(b)

B3R (10-4) o B3 G 3 ], — BB B AR M 10. 7 () BFR . 86O HE P B i
WA RARG. EEHFIRRE —MIR, BREA T B — R R E A
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7 36t 5 ) B 4% B PSP 5 AT SR HEFF » AN B 10. 7(D) TR

pivotkey
ol
49 38 65 97 76 13 27 19
Vs EEF .
M h_ |
1 P
#HT 1 RERZE 27 38 65 97 76 13 19
+ M ++
i ——i j
AT 2 KB ZIE 27 38 97 76 13 65 49
A ¥
A bt
HT3IWE!RZE 27 38 13 97 76 65 49
. h—HN
il —i j
BT 4 R Z T 27 38 13 76 97 65 9
e — B HEE 27 38 13 49 76 97 65 49
(a)

MRS {49 38 65 97 76 13 27  49)
— kRS2 (27 38 13) 49 (76 97 65 19)
5 3 BEAT R HE {13) 27 {38}

&R R {49 65} 76 {97}
49 (65} &R
=

BERF {13 27 38 49 49 65 76 97)

(b)

B 10.7 tREHRERG
(a) —HiHR R, (b) HFMLER

B A KR REHE R R A 10. 7 FSEEk 10. 8 FiR.

void QSort (SqList &L, int low, int high) {
A/ SHFFR L 8 F 3 L[ low. . high]fE sk HE P

if (low < high) { / KEEXTF1
pivotloc = Partition(L, low, high); // ¥ L.x[low..high]—4}3% —
QSort(L, low, pivotloc—1); / SHEFRIBIFH R, pivotloc RAXH{1E
QSort(L, pivotloc+ 1, high); / SEFRBIEHRF
}
}// QSort
#iE 10.7
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void QuickSort(SqList &L) {

/MR LEREHEF .
QSort(L, 1, L. length);

}// QuickSort
&% 10.8

REHF P B R Top () =knlnn, K n RFFHFFIIFIEZHNE L HE
MEYERIEH ENARBREV BRI HERFTED REHFHEREF £
B/, B BFINEME  REHFFEEMBANRERIFN—FATHEEF .

T ER AR HE 3 B B 8B .

B TR n ANiEF Loe[ 1. n 1T REHEF % & E, W B E ¥ QuickSort
AR,

T) =T () +T(—1)+T(n—k)
HA T () R 3 n ME F 4T — B R BEHEFF Partition(L, 1, n) FTE N E, AFE 10.7
AR, EMICERE 2 REL, TR cn BRZ(c AEMEFD; T—DH Th— 451N
STL.r[1..k—1]# L. r[k+1. . n]PiC FHTHREHEF QSort(L,1,k—1)Hl QSort(L,
k+1,n) FrEatE. BRFHEFIFRICFERBEILHS N, NE—-BHFZE .t 1 En
Z AR — 18 B BE R AH R, PR HE P B B (] B S 2 (R 0

T (1) = 02+ 2 3 [ Tug (k= ) + T (1= )]
k=1
2 n—1
= cn—{—;ETM(i) (10-8)
i=0

BE Tue (D<BOGD AENER),LKRAKXRO-1DHHES, B (10-8) AT H#H
Toy (=217, (=1 +%c

n

2l 11,1
< BT (D + 24 D (5 + 5+ g Je

< (%-i-%)(n—{—l)ln(n—i—l) 0> 2 (10-9)

BHE,REAFRIANRE, EHA FBRR (Ologn) MHEF T+, KPSt &
. ER,EVHERFINHRXBFAFREZTFFN, REHTESGLIERIEF,
HEBEIERERD OGD . FBGHEZ, BEHK=F B 8 5 Tk 258 BUK 8130 % , B tL 32

L. [T, key L. tt]. key A L r] | S5 |1 . key, B = 3 1 24 36 0= B b 498 3 0 R
2

REHZCEM L o[s]E %, Bk 10.6(b) A4, 2RIEWH, RAZEB MM X

KRB R LT MR, AT, BPGE N, H R BB BB S E R HEIT R P

FIBHXBFEFWELTER O MBI EZE. ik, TN TR BH—KR 2

B FEFR 4 high W 1 A low 3 1 B[R] B $EAT “H2 W7 B 4F, BN EAH SR BT R AL T4

JF 7ot HEAT B e, [ B 7 Rk o A T A R BU AR B 43 Bl 5 R 48 41 low HI high 7E M B 3

] PR S S B b BB HT YR BRIT R BRAE, B 18 5 low 72 AR 19 8] 89 58 3h 1id
o 276
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2 o B A AT R RIT R AR, WA T E XK T RSETHEF s I, 25 98 4F high £
AT 35 ) H (6] K B8 3h i AR P WA AT R HIE R IRAE A B R E X B in FRETHF.
BAR AR 53 i — 2 R R HE P S PR .

1 EL BT, B[] b , PR HE 7 6 F 25 BB R T 80 1 3 8 19 & R HE R O
®oONE B EE, ATEE R SR EBR - EAHEF 2 MR TE—CRE M
25 18] BP AT (B B HE 7 8 — MRS IR SE 3L 0 . #5485 — B4 7 25 192 RUF 51 39 51304
B BE AR BEE B BN F B, AR A B KR L logen |+ 1(BFERSNES RFER) E
R EEHHEFZE WAL E YR TS B — 3 W 8 SR O AR B RN n.
MRBER K. 7, —RHEF Z 5 B B TR PR 8K B, BSEX K BEE K F 51
HR A E SR AT R HEFF » AR B B K R AT [ OClogn) .

10.4 3% #% H 7

EFEHEFF (Selection Sort) EABE R . B—8AE n—i+1G=1,2,,n—DPiEF
R ERFRE/NICEENERFFINGE i NMEFE. HPEFREA N ZERABNE
8 Bk ¥ HEFF (Simple Selection Sort),

10.4.1 MEBEFEHERF

— AR R HE T O ARE R B n— i KREFE LB, N n—i+1 MEFR P
KRBT B/ R, FME A<is)MERZTHRZ.

B Lol n]Pie R#ETHAERHEFHEER: €I N1 E2—1, 8T n—1
R, A 10.9 fim. BRSEN, MREFHFIR P, ITHTIERBIINE
ER BB KB/ MER“0”, BKMER 3(n—1). AT, TCiB 12 7 & 90 44 HEF) 0 4T , BT 7%
HATH ERFE B LR KB AER R n(n—1)/2, E, BEREEZREHRREOM).

void SelectSort (SqList &L) {
/) SHIBFF 2 L VR R e HE T .

for (i=1; i<L.length; ++i) { A W 1 /AYIE SR, I BB il
j = SelectMinKey(L, i); // #E L.x[4i..L. length]f 3% key H/MNiE 5
if (i1=3) L.x[i]=—L.x[3]; /5% i e

}
}// SelectSort

Hikx 10.9

AR 24 » BB I LA B W 7
M B SR AT I, 3 B HE AR 0 5 B AR AR R AT 50 B S (8] A L, BB b e g 7R Rk 1 HE R I
Mgt R R, BRE 2 NXRBFREHE/ME, ZE0#T n—1 R,
AR AREFERRE n— 1 DREFPEFRR/MERIHE—EBHT n—2 WHE, EREF
AR n— 1 RKEEBRFEERE AR UE&#EEHF P AM R, £RE, &
BHEPHBAEERE—MERHEF. Sl E8 /M EsRAPREMIEELZFELLY
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BB, MAR 7+6+5=18 HHUB(EHIRE, HEZHER . FEZ WA NF LRERRD.
B, E 10. 8 P REEMH FEEAPSNEFIRNELE RN 4 HURZFER
M 4 AN HE“CHA” “BAO” (“DIAO”HMI“WANG” , R £ F G L LB —FHREZ
B R BEEBAO”, BR. EREFERNEEXR, TERESETHMNERSE, ¥
REME—RHUBEPHARENEF . i, ZLS“CHA”M“LIU” ,“CHA”#“DI-
AP EZRE, KRBT E“CHA”, A #, ERBEHHEE REE“ZHAO”,
“LIUFMI“DIAO”3 M F Z EFHATEI AL, HEXFERENBETRERBEERF.

)(_* )(D1A0)(YANG)(_XUE )(WANG)

(b :

DO O DO D(D1a0)(YANG)(XUE )(WANG)

(c)

& 10.8 WMirEIRREE
() BEREHHERFE: OBERVFNFHLE; (© BRFEFHFAHLRE

10.4.2 HWRIEFEHF

m'ﬁéj‘ﬁ&ﬁkﬁi‘"(l‘ree Selection Sort) , X # 48 #r #HEF (Tournament Sort) , & —F ik
BEFENBEETEEHFENTE., BEMN n MERMWRXRBEFZHTRRLE . REE

A2 E 2 AR LS LR, A5 5RO RBFHIZRN L.
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EAABRAA—RA n M FEANTLEZXMERR, Fln, B 10.90a) f i = L%
A8 A RBFRENB/NXEFHLE. 8 M FERPRRFRATF ZAT60 8 1%
BF B MEARESAPHXBFYETRHE AR TSR PRDB KRBT, MRS AP
MXBFHANTFERIPRBRDRRT. ERHB/NXBFZE RI\XROATEENE,
Bk WA RBT, (UFTHH FERPHOB/DRBT QDB B RE” RIENEM T4
RIFMR, MEZE (BA) BB KB FHT LR ERAH TE SRR E L& RHK
B MRS SR RBFE NUDREBT . R, ARUKGEH NP RE IR XRBT (S
LA 10. 9(b)FI(e)) . HTFEH n FH AR ML =R 9B BE K log, n 141, W FEHE
R R T BANLBFEZI, BEE—NRDXBFRF T log.n K I, B
e, MR EZRE N O(nlogn) . BR, XFHEF T kM A MBI M HEL MR
H"HTERECBFGRL . BT R, KB (. willioms) 7 1964 £ H T 5 —FijE
XOERHF—EHF.

B 10.9 WIEEFHFRG
(a) EHB/NKETFH 13; (b)) BHWAEEFER 27, (o) HBHBM=ALEFRH 38

10.4.3 HHEF

HEHEFF (Heap Sort) A E—MER AN B = B, BN FHFHEREH -1
T2 (4] .
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HERELINT :cn MIRRBIFFN by skosoor ok ) B EHAUKHE R T RREN, R RH# .

k; < ko ki = ke
2|
k; < ko ki = kaip
(i = 12L% J)

R AL 53 B A — 0 (R LA — AP MRS D B RE— 152
TR MR NEA EE X F A EL RS KNEIART (EAMFOHRE,
AETERNE. B, EFI bk ok, B, METOTE (H L XH KR O
HFFIF 2 A TLR B B/ME(RERMED . BN, T 5B 75128 358, X3 R I 58 £ 2 XURH R
A 10. 10 fris .

(a)

B 10.10 HEHRA
() BRARBEAM: (b BRTERRE/MIE
{96,83,27,38,11,09}
{12,36,24,85,47,30,53,91}
HEREBRTNBENMZE FREAR — 1M TERNTFIENER N, B E
n MPUEPRHERML. THREPIT, EREI-IEFFH X IBRZ NEHF.
L, LHEHFFFERARBNEE.: (DM NMTFFFHER—ME? (2N
IEREET TR ZE  AERRITEBR T H R
TEESE RS, fl, 1. 11@QE 8, BiRGERT TEZE, UEF
BRI EBERZ.E 10. 11(WOFFR. WERESWE. G FRYAE MNFE L
ZTHATRENAT, BEUBTHETENREAL A FHREANELRZ B TATFHRE
ROENFEFRREANERE/DNTRE SRE, WK 27 M1 97 ZHB2Z\ T 97 BRT
T ZRBATAFHRE”, MFHTH ERAEANEE, EEH FE S ABRERHRE
ME 10 11O Frn, WA TR n—1 M uEFRBE/ME., EE LRERE HHETTE 27
MEPREE—ANITER 97 XHEFEE,BINE 10. 11(D FrR#Ta#.
RATHREANBHETEMN FREBESBRARHE.
MN—NTFFIEENTBRER-NREHE"RIR., HREFIERE 15T
£ XU M BE — AN ER SRS A RS/ W ek RENELL/ 2N T EF
H. B, B 10. 12 FH-XHRR—NE 8 MTERLFFF
{49,38,65,97,76,13,27,49}
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ML 4 NTTEFE BT 97>49, M #H 2, R # 5 B FF N E 10. 12(b) iR, 7
HEEIANTR S FEHEZFTFIHRESME 10. 1200 R, BFFE 21T E 384~
AFHZE AFRBAOME, NFEFHFFIAE. B 10. 12()iRAMERTE 92ZE
f=974: 0p: 8

S HE R BO SRR NS 10. 11 R, B e 0 o A S0k A0S0 10. 10 BT 7R . Bl PR 45
A 10. 14 9 SE S — B, B - SR RUF T % BT A B A R D) M2 HE I (0 B0
(13) ()

(38) (27 (38] (2)

)
O ®® @0 ®
® & 4

(a)

@) ©
OSERO OSERO
@B & @0 ®&®

® ®

© @
B 10,11 HHETCERFFERFENTR

(a) #E; (b)) 1370 97 FHEHWE: (o HESHHE;
(d) 27 1 97 Z5d J5 B o 47 VA 6 it AL A9 3

B 10.12  EAELRR G
(a) BFEFF: () 97 MMFEZERIRTE, (o) 65 WM Z /ARG
(d) 38 WIHBEZ FHVRA: (o) 49 W2 FE MM
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FRBE-TCRTUE, BARB— M RXBFNBRANIERIFSFIPRE - MHEFERR,
REXNFIFE n— 1 ICRBAHE, BEFHEREN -ANKRER”, MEREEZHF
. BT NEXBFREANE TS SE FH#HT.

typedef SqlList HeapType; / BRANEREHEET

void HeapAdjust (HeapType &H, int s, int m) {

A/ BEEels. . n] PR FRRBER H [s]. key Z MY R B R E X, & B HIFE H. [ s]

A WERRE M H o[s 0] @A —-PKRTECGIHRPIERHXBFTE)

rc = H.r[s];

for (j=2x»s; J<<=m; J%x=2){ [/ HikeyBAMBETE RN TH®E
if (j<m && LT(H.r[j].key,H.z[j+1].key) ) ++3; /3K key BERMIDFEH T 5
if ( 1LT(rc.key,H.r{j].key) ) break; /e BiEALENE s
H.r[s] = H.r[§]; s = 3;

}
H.r[s] = rc; /A

} / HeapAdjust

&k 10.10

void HeapSort ( HeapType &H ) {
/A IR H AT RHEF .
for ( i=H.length/2; i>0; —--1) // B H. 1. H length B i A TiH
HeapAdjust ( H, i, H.length );
for ( i=H. length; i>1; —-1) {

H r[1]«<—H.r{i]; /) BETBUC M SRR EHF FHFF Be[1. . 1]
/ BE—TIEREELHR
HeapAdjust(H, 1, i-1); /Bl i-1] B AR AHE

}
} // HeapSort

& 10.11

BHF T EMIDRBEBELO M XHHAERER, BX n BRHXHERBAERB.
EAEBTHEETREEREENHENFERENENETHREME" L. NEER £
M3, MBERKTHETHXBFUBREZEZ N 2G-DR, NERS MR, BKERN
h 3R, BICHTHRBFHERKBEAEY 4.2, n MERNTELSZURKREN
Llog, n 141, JU 18 % 2 37 3% B ¥ F HeapAdjust:g Bn— 13K, B HAT M LB KRB A B

O HTFHR BLEHESEESH 2L UENIBRN AR REN h—i+1,ﬂﬂi)ﬂﬂi|_%J K HeapAdjust i #
RERETHABRFHERERBL FTRZME:
L 1 h=1 A—1
2 27 e 2(h—i)= iZIZi . (h—i)=212"_j o j<<(2n) le/2’<4n
i=h— j=

i=h—1 j=
o 282 o
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TRZMHE,
2(Llog, (n—1)J+log, (n—2)|+++* +1log, 2) <2n(llog, n D

B SEHE R BRI 0L T Fomf M Z A B 05 O(nlogn) . X FHREHEF R UL, X £
HHF B RMAR . oo EHEF IR —MERK/MER BN B S,

10.5 13 3 # FF

V3 3 #E FF (Merging Sort) B X —RARKHF L. “BHHF"HEXRER N HHA
UEMBARFRASR—THNEFR. ENLATERRCHREFIRE, TRENFF
BT R RGN HTE O+ OBt M B R XA, AABHNEBEES
ERHF. BEMBEFIIEE » MER UTERE » MFHTRILBMTRIINK

X L AERFEH BRI N 2 R 1 WHF TR BRRE -

E,CEERB-NRER 2 WA R0 L, XFHEF T ERA 2-BAFH#F. FAlmE
10. 13 2 2- B IR 3 HEFF 89— F .

]

MR BF [?9] (:TsJ [tlss] [slm (‘Ifsl [llsl 27

—dB¢2ZE (38 49) (65 97 (13 76) [27)

—HBEMFZE (38 49 lﬁs 97) (13 2;; 76)

EMAXZE (13 27 38 49 65 176 97
B 10.13 2-BA3HERE R A

2-FRAHHEF P L BRIERE —EBAPRIEHSH BB FFEINEHI—E
R, EEECEUTHRE 2. DA 10.12 iR,

void Merge (RcdType SR[], RedType &TR[], int i, int m, int n) {
# ¥ FF# SRLi. .u]# SR[n+ 1..n]JA 3 A H FF Y TRLi. .n]
for (j=m+1, k=1i; i<=n && j<=n; ++k) { /45 SRR Rl /MBI KM A TR
if (LQ(SR[i].key,SR[3].key)) TR[k] = SR[i++];
else TR[k] = SR[j++];
}

if (i<<=m) TR[k..n] = SR[i..m]; /¥4y SR[ L. . m]5T B TR
if (j<<=n) TR[k..n] = SR[§..n]; /R 4w SR, . n]H H B TR
}// Merge
HiE 10.12

O BERNTAFRGEESND mHa,
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— BV HEF 0 RAE R VAP 22 KB 2 merge ¥ SROL. . n]eh AR HI4B ELAC B 2

WA FBHTAMIEN BRI EEB K ER 22 AR, HFFERE TR(L..nld, &
AMAHHEF T AT logen 1B, AT, LRI HFENEHICRSRENHSE, &
B ] B 2 BE 2 O(nlogn) .

BRI 2- BRI A OB BN B 10, 13 B 10,14 fiR, EEAEENEE,
BABRWBEEREEX LEAE ALHAEBRE. RESPAEXANBETERNSXHH
(11, '

H5HREHFFEHFHEL, BFHFRERFSR . EE—MRENHF k. BE
—RBFOL T ROFA 2-BAFHF R #F T AR, KB BEFHF Ak I H
£ I 10,17 ik,

void MSort ( RedType SR{ ], RedType &TR1{], int s, int t ) {

// ¥ SRCs. . t]JAFHEFF 4 TR1[s. . t].

if (s==1t) TR1[s] = SR[(s];

else {
m= (s+t)/2; // ¥ SR[s..t]¥4rM SR(s..m]fI SR(m+ 1..t]
MSort (SR, TR2, s, m); // I3 SR s. .m]V3AIHHHF FFH TR2[s. .m]
MSort (SR, TR2, m+1, t); / BJ3H¥ SR(m+ 1..t]AFHAHFK TR2[(n+ 1. . t]
Merge (TR2, TR1, s, m, t); /4 ¥ TR2[s..m]F1 TR2[m+ 1..t]IH 33| TR1[s..t]

}

} // MSort
B 10.13
void MergeSort (SqList &L) {
/) MIFR LERFHEFE.
MSort(L.r, L.r, 1, L. length);
} // MergeSort
Hix 10.14

10.6 = #H F

E & HEFF (Radix Sorting) R FIATH BT R B R HF TR Z LA ERAKN —MFEF Ik
MBTILWBIFIR AT IL, SCBHE P 2B B AL X T [ A L B A 3hic X B Fh 8 4E , T 32
REHHFAFTEHITIER BTN LR. EEHFE-MEBZREFHFHER
X BB R R T HITHEF RO .

10.6.1 HBXEFPHHEF

HAaRERBFHFRE? BE-TRBEHT.
ERIFNSEIE A 52 FRIEE IR R R A »
B2 b3 < PAP2< O3 PA
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<P2<YP3I< - <PAB2<B3<--<BA
B—HEERNRXBE” . A (S<O<V<OS)) MEERI<<A), H“IEA"HH
AL T “TE” » 7E Hb B AT 70 95 8 1 B9 K/NET , S SR b R “ e 5 “TE AV MR, I Bt
BEE. AR IR ETRKFXRNGEFRANDER: BBERFEHE
B RARFN 4 B, S-S RAHRNEE”, RE 4 X6 EEE"K
INEBEEFF, '

HWAIRAR —FidrE: BRAREE"SR 13 %, REHX 13EEANEREE
—B(“FELZ L AT Z ke i ET AR 4 5KYA”) RGN 6
MRBEFEAREE" R 4 B, BEHX 4 REEENERORFAE—E(SER
THE,.8EREE, KENFE#EBSE —HEN EWFRXRIM. X PS5 T
BERMMELBFHIEFTE.

— B ERT BIEE n MERHFF

{RiyR; R, } (10-10)
BHEMERR FEH I ANMXRBF KL KL, KD, MR F 5 (10-10) Xt X B F
(K, K"y, K“DERFREB M FFEIFEBEFRMERR MR, A<<j<nHEHELT
FIERFXRD. ' _

(K?, K}, KF') < (KJ,K},»+,Ki™)

HEHP K BRAREMARBT KT HRARKAUXREF. ALAZRBFHF, EHH P
FE BRI ER B BEMRRE K #ITHF HFI 2 RETFFILB8NTFF
FlRiERABEAHERMN K E, R4S B84NFREIINXBF K' #17HF,#% K' H
ARABEGRETEMFEINKKEE . EEZN KT #THFZERIANE—TF7
FRICFRHBEAHRANXBF (K, K, K, MEa MG FFFIX K #4574
F o BREHTAE FRIMMKBREE BRI N ERFFIL XM T ERZARTER L
(Most Significant Digit first) B, RiFF MSD &; S _FHFERMNBIRMXEE KRB -
THERF . REENRE—HXBE KT #THF RKKRER  EEZXN K° #17HFEER
H—NERFFI . XFFTERZ BRI 5 (Least Significant Digit first) ¥, & #f
LSD ¥,

MSD 1 LSD RAEHR A ARM“XBERF"RHETHF, MAMEN G RBF
HTHEFR AN E. ENELERARATUEHUXWHHEFFENARSES: HK
MSD AT HEFF , A A0HE FF 51 2 4 81 LE T F R 91 AR5 X 4 F e 5 40 B AT HEFF 5 T 4%
LSD#fTH R, AL FHFI HENXBFEFRHRENFI S MEEF, B3
K'(O<i<d—2)i#f7H RS, REEAREWHEF k. B—FH,4% LSD #17HEF ot 7
—EREGT (BRI — R FE K (0<G<d—2)MARME, F—1XRF K HEAE
[RI{ED AT LAZS Fi R A JL 5 B 3R 4% Fi ol 5% 82 57 (8] 1Y E B0 ok S I HE P 9 O 3, T 2l o
EHT W SRR R EIHET , 10 LR 5 — R I T M 5 R AR

@ (a%a', o ,a? D)<, b oo D RIE D EFE [ EF 2 5=0,,1—1 8 ,a* =8, T &' <<¥',
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10.6.2 iﬁitgﬁﬁliﬁ'?

EEHFRE OB E WM REN RBRXBFHTHTF RN —FARAST
Fk. o

FHEZBRBFIURBRHET I RBFEATRNY. Flm, HXBFREE, BX
EHE OSK<99 WEA, WG - M+ #HBEFER—TX8F, BWIAN K & 3
MRBFK KL KDAR R+ K REME.K' B+HM0EL.K* BIMIE; XREXBEF
KZl 5 M FHRHRKNAE,NTEREH 5 M RBF K ,K'L KL KL KOHR, K
K'RBEZEARDE j+H14MFEE, B THHEHSBMBHNENXBFE K #HEHRK
WP CHF, 0OSKK/ <9, B A'SK/'ZD % LSD #H T HEF B A E, REM
BRBAXBTE, BHXBFEHARRERFF FiER“SE "3 RADIX /4 BAF] # /5 B “ i
F£ZMBER KR, BMEMFELSAERRZAERIER , X+ “E7E W RE RADIX
HIBEME, £ ERFAMXBFERBERL T, EM142 50107267,

Lk, BETENERAZA AR AR FA R EWERETHFRERAY
X#MFE. AN EHENHEAZEHAEKPEARBNA, RERFFENHBFHE (RA-
DIXXNMERBED KK, HF 1954 EFEAREAGTH"RE SR A EEZHHFR
DETEN X, BEEAFTE » MEFM 2X RADIX MR THEEISE., 1
By BABREBHEREFEHEW. MXEEZT n MERWEEIZSE., TERMNAENEX
Mg BERHR T,

RE-TREEF. BAUBSEREME  MEHHE R SR LB ERE -1
LR, ME 10, () FiR; F— B BB X B FE (MIBOFHT, B IE R4
ERERPHIEROEE 10 MR H . 8N RFFHIERXBFHMIBAHESE, I
10. 14(bY FroR , Foeb fLi1A0 e[ BIREE « MAFIMI LB BT B —HERER
BEREESIIINIARIE R, S HEMT T ESRFIWALIE R, EHH
L0 R IERER — MR NE 10, MO FR; E_#AER. S _HRERE=
HMARAESHRESBRM F BN EARH#TH, LB CEMER, 0 E
10. (D~ (@ Fin . EHHEFPTE,

EHREEZH, M EXH PR RE

it define MAX. NUM_OF_KEY 8 Y REEMBAN B AE

#define RADIX 10 VES 23 84 PS84 L § . 0:F 34

# define MAX_ SPACE 10000

typedef struct {
KeysType keys[MAX. NUM_ OF . KEY]; / R&=¥

InfoType otheritems; /) HABIEm
int next; v
}SLCell; / BRERNE RER
typedef struct {
SLCell r[MAX- SPACE]; J BEERNTAASE,[0IhEER
int keynum; VAGE- 3 EL BT 20 4
int recnum; / BEERNYATKE
}SLList; [/ BEERER
typedef int ArrType[ RADIX]; N BEEARRY
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7a}-fioo]-{oss}{oso]-[sea}-{ia -{es}-{zal-{omm}- (o

(a)
e[0] e[1] e[2] e[3] e[4] e[5] e[6] e[7] e8] e[9]

083 [008] [589
[530) o63) [isa) [508) . 8 [o9]

flo] f[1] (2] (3] f[4] (5] (6] (7] {[8] {[9]
(b)

[930}{oss}-{o8s} {184 }{s05}-{278]~{oos {109 }~{589] {269

(c)
e[0] e[1] e[2] e[3] e[4] e[5] el6] e[7] e[8] e[9]

[109)
269 [184]
505 [930] 063] [278] ([083]

ffo] f[1] f[2] {[3] (4] f[5] f[6] f[7] (8] f[e]
CH)

505|008} -{109}~{930] {063} {269 {278 {083 ~{184]~{589|

(e)
e[0] e[1] e[2] e[3] e[4] e[5] e[6] e[7] e[8] e[9]

083
063]  [184] 589
[100] [269] [505] - [930]

ffo] f[1] f[2] (3] f[4] (5] (6] (7] (8] f[9]
H

[008}{os3} {083} {109 |{184 |~ 269} ~{278|~{505 || 58] ~{930

(®)

B 10,14 s EHERE R 6
(a) MERE; (b) F—RARZE () F—RKBZE, () E-HARZE;
(E_HEREZE: (DR=ZMARZE (@B =#HkEZEEFTH

Tk 1015 HEERXEHHFE P — A R, Bk 1016 h—RtEM R %, Bk

10. 17 REXBEBHFHEE ., NEEFESZEH M F o MEFBEREMEFEE 44

(B F BN ABFORELEI d MDD ETERXEREFOREEREN

Oldn+rd)) , KpB— B BN RAXEN O, B—IERNE B ERERN

OGd) BN HEF T #EAT d RED AR . FrRHBISEN 2rd MNBAFIIE . MR HT
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T RERMEF AN, WA T RN FERFRICROEFTENS, BEMT » 4
HEHEA = .

void Distribute (SLCell &r, int i, ArrType &f, ArrType &e) {
/ BEERLN c BPIERE K (keys[0],.. . keys[i - 1DHF,
[ BEBEE LA REF keys[ 1]8 T RADIX MF X, R —FRPICEM keys[1 MR
// £00. .RADIX - 1]#0 e[0. .RADIX - 11} B M & F R PHE — M HBE — MR,

for (j=0; j<<Radix; ++3) £f[i] = 03 / BFRMBHIER
for (p=1[0].next; p; p=r[pl.next) {
i = ord(z[p].keys[i]); / ord iR P E i B FBE P (0. . RADIX- 1],

if (1£03]) £[3] = ps
else r[e[j]].next = p;
e[i] = ps N o ENERBASE N TFEP

}

}// Distribute
& 10.15

void Collect (SLCell &r, int i, ArrType £, ArrType e) {
/) FEEK keys[i] B/ME KM £00. . RADIX - 11T & T RERKEER — MR,
// e[0. RADIX- 11N & FRMEIKE.
for ( §=0; 1£[3]; J=succ(§)); // WE—IES T, succ IR/GHEHR
r[0].next = £[3]; t = e[i]; / 0] next I FE—- IS FEFE-ITEH
while ( J<URADIX ) {

for (j=succ(§); JF<RADIX-1 && 1£f[§]; J=succ(3) ); /BT —1ESFE
if (£[3]) {r[t].next = £[3]; t = e[3]; } / BERIESFR
}
r[t].next = 0; JEIRARE - ESTFRPORE—IMER
}/ Collect
&% 10.16

void RadixSort(SLList &L) {
/LERRABSERBEIANNF%.
A LAERBHEF R LRI EXEFANI RN ERFBSERL. o010k A,
for (i=0; i<CL.recnum; ++i) L.r[i].next = i+1;
L. r[ L. recnum]. next = 0; B LB BSEE
for (1=0; i<<L.keynun; ++1i) { / #EMAAEEKEKX EXRBFIHTHEMEE
Distribute(L.r, i, £, €); /& -F% 0200
Collect(L.r, i, f, e); V& E%:1.¢

}
} // RadixSort

g* 1017

10.7 &7 NERHE R 7 35 B9 HL B
SR AR AIHE N AR ANEHRF T, KEE I FERTF IR,
M T LB 0 FILAG R
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HeFF ok - 15 e ] B AR 4 Bh 47 B
i B HE Y O(n®) ' O(n?) o)
PR HEF OC(nlogn) O(n?) OClogn)
= H R O(nlogn) O(nlogn) o)
H 33 O(nlogn) O(nlogn) (01¢)
B O(d(n+rd)) O(d(n+rd)) O(rd)

(1) a8 1 RE T & » PR HE AP 5 4 » 3BT 7 B ] S5 4 » 1L bR kP 7E B 9 1 0L
T B R A HE P A HE . MEAEHEBRNERRE E » BN, BHHF
P EBOEHEF A B ERRHRBFHERRS .

(2) ERFHRIBRHEF"RIERA R HF 580 BT A A HEF B M e 2k
FHF KB UERBAHFAREE, YFFPHICREFTFF "R » G/, EL
BAERHEF O B R E S E A AR 07 2k E R E R R RS S E—R
M.

Q) EFHFWHRIERERWATER OW »»), B, EREMT n ER AT X
FR/NHFI . HXRBFRRK, TFF P RSHIC R TR A REF AR, W IR
S “BRARBF AR FI 0 RE TN WF RS TE#TEEEAHRF.

(4) N ERREMR LB, B HFRBENAHETE, TAREEZREHR O
A 18] SRR P ekt R AR R Y AR T PRI HEFF HEHE R A0 /R HE R 45 B (] M BE B T RO HE R O
EHMEAREN. —MORU, HFIRTHUR"REHESHHMERRBTE WA
RIHEF T B RTRER . (EABER KR R E R 7 A 5 PR E I, X 78 R B HEFF 7 ¥k
& » AEHMRE 0T, B2 H — M EAAREN LR, RZ,MEEOHFT
%, BRER B —F AT BABENMRERX. AT RKSHUBETHFRZ RO EXE
FHITH . MFANHEFTERTRELXER. HHFRICROWKBFHST, WAAR
PR BT R HE R T R AR .

GLER. EZFENRNFAEHFTIET BER—FHRBLEXBRRNY ., FHERT »
BREEOL, AHERT »n B/EDR A 8- B, 7535 A FF R38R R 5 0 0E X 3%
R EEMHESHITEESRERMEM.

AENRNEHHFAERENFFEEN LTI, ARERFIBPEET K
BEFREBE . HiDRBABIENDRET G RBE) Bt , o 8] #E 2R 1R K , oA 7] R FI
SRERFEFHEEN. MRBAHF EXERHF, LB REBHIER. BR. A
RIHERFJ7 % IR HE e A HE R, Tk LR F . 76X R B0 T AT DA 47 “ st ok HE
FF7, B 5 B —A bk (A BAE /R A BLE e R e8RS B A B 308 R % st i &
FAERLAT R A A, BN XE B 10. 15 (a) BT 7R 10 3 F 5 #E 47 3t ik HE P B, T M % 1)
adr(1: 8) EFHHFZAS ade[i] : =i, LEHF LB P T/ [i] : =r[IMBRME
B, LA adrli] ¢ =adr[jJ0EF, MZEHEF LR Z )G » bt 1 & oh O (L6 R 65 U5 B0 IE R A0
W srladr[ 1] 10 RBFHR/NKHE R, r[adr[8] ] R X BF R KAMITTHE, A 10. 15(b) fF
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Ao BEEREN AR adr NEFHFCROYRME. EHREENT.

r(1:8) | R(49) R(65) R(38) R27 R7 R(13) R(76) R(1%)

adr(1:8)| 1 2 3 4 5 6 7 8

(a)

adr(1 : 8) 6 4 3 1 8 2 7 5

(b)

r(1:8) | R RED R(38 R(49) ROD R(65) R(76) R(49)

adr(1 : 8) 1 2 - 3 4 8 6 7 5

()

10,15  sudkHER B
() HHHERABL A BOWBRS: (O HRERB AL FE, (© BHHEZTIRPHRE
MNi=1 BRRBREES NN PEMNELWIERRBEERADINM., F adrli]l=i, 0 r[i]FBHE
iNB/NRBFRIER, ZMNEENIERATERE; & adr[i]=k7i, WHEHA [k]FiC
FRE (MR EBFRNCR NETHELR [IIZEH r[k]FIERZBE [iIHHED
. K, adr[k]#k, M rlade[k]JFIERBE [kIWMNE L. KKREHE.EE
BB EAE j=adr[adr[---adr[k]--]], &R adr[j]=i Rz, BEFICERE [0
BlF., ZHEH—NMEABICFEAEN/PER. FE 10.15 WHF, 5 FE 10. 15(b) &
adr[1]=6,MEHHF RUDLUE . BB RUDMA r[6 WU BERZE [1IWMNE. X, BXR
adr[6]=2, MRk R6SIM r[ 2] BB ZE [6 WM E. RE. % RCOBE r[2]IM4L
B, 0E,H adr[4]=1,M RUDBEBEA r[4 W E L. TR EARFESHIDF ik
mEARAIE 10. 15() R, B 10. 18 BN FREHHERHNE .
void Rearrange ( SqList &L, int adr[]) {
/ adr 8 MIFUF S L EFRE, B Lrlad[i])R 5 i MW R,
/BB Eadr EH Lo, M HER.
for (i=1; i<L.length; ++1i)
if (adr[4]1 = i) {
j = 4i; Lr[0] = L.e[i]; / BERFE L o[i]
while (adr[j]1=1) { J/ VA% L. rladr[j]1IMICR B E D ade[§] =1 81k

k = adr[3]; L.r[3] = L.x(k];
adr[3] = 35 3 = ks

i.r[j] = L.r[0];  adr[§] = 35/ EREFDM
} / Rearrange
H¥% 10.18
MERBEAZER RTESMERFEGTF-RICRI, FIFERY—KBS

O (IMAREMRE HAPHITSTR,TH.
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B, MENMERZELBISFTCHE, muiz#mxaﬁﬁismn/zk\ Bt LA T %
MEEPESBIHITR/2K.

AHREEWTEH—MEER, ‘AREFTRAZNEREFERAAQ”. BIIEL
B AEWNRLHEHHEFFAE HERFATHNBEERERN OGP, HA
O(nlogn) y EFO) R EW LR 4 Onlogn) REREN TR . R, EFRE—
FhHEF B, BRI BT BB 8] & 24 BEE T O(nlogn) 27

HTFAETEHEMEEFTE RESHFZN BRETXBFRM LB X
VEREAT Y, M7 A — AR 2B TF B 10. 16 Fraa B H @Rk R X K HEF RS .

B 10,16 fRHERF SR A H E B

10. 16 B FR 3 L BEA I Ko K, B Ko QIR R R AR
AR, PN ERRERABRTAIRBFAN —REE  HE A FRIHRRAXIKLEL
BAMAMER. BR K. #K. #K, 7K., WHF Z AR K HFI X 3 MER (R,
R\ RO)ZEHTEAETH 6 HMER: (DK <K,<K;; (2)K,<K:;<K,;; (3) K;<K,
<K,; (4) K, <K, <K;; (5) K, <K;<K,; (6) K; <K, <K, ,#A3E#,X 3 MEREL
AHRF RATREEBI T3 6 MR : (D{R,R:»Rs}; (2){Ry,Rs,R; }5 (3){Rs,Ry,R; };
(4){R;+R1sRs}; (5){R:»Rs»R1}; (6){Rs,R;,R, }, M HE 10. 16 F W F E W L 6 4%
HERBTFRTRX 6 MHAEFER. HEM LH#HTHE KU BEHRLER, B, XAHE
WRU#HREL ‘B HETHHFIR. FH, MBI NRFILHFEANFFIT
TR B RGN RBIFMZFIEEAM FERNBEAERKE. 3 THE 10.16
B E W IR BE R 4, RT3 MEFHTHF ZOEHIT 3 K.

B E—BEL X 2 MERHETHFZELOTHETEZ O WEEF M B B, X4 68
EFEMT A E n M AR BB — & X, 5 EE K /NP HEP X L5575 B B 1 &
HRERRBEEE. BTS2 MERNFFITERERANTIHRES o 14, WH#R 2 MEF
HEFSBEMNHAERLAE M FER. BRHEDL—I0F, W EAEERHRER
AAaBHk. RIE2ME,HF XM RER - NN FEIKNIHEAEL 2 RZ,
EH u MM FEA N U B EZED Hllogu+1, XMEYE, R - MEFZHEH
HER ESEEE—FKE N log, (nDIKBER. B BETRE .  EM—MEB“I
B HATHERF BB E BRI L T P B AT B9 LB B E 2 Kl log, (n D], AT X AR
—PMHEBE TR, —BHOHEFEEE SINFTEETHERRES KT HE, BD
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1956 4£,H. B. Demuth R B T 5 MHTHFREFE T KRBT EDZE,
Lester Ford #I Selmer Johnson ¥ H# ), i H T 13 348 A O (Merge Insertion) H ¥, 78
n<118 BF FI ) tb 88k A [log, (nDTHEH.C. BEH M AR, A llog. (n)]=

O(nlogn) , EAGHWNAHER L EFRIT.EH T LB #THFNEEERRERLT
BEIA B W B 4F BB Rl L 22 BE O O(nlogn) .

O HHBAHFHIRHSIESSE 10 HPREF—F.
©@ THRHF B MM FOAHRRN o MEFTFLBEALF BHHEFNBHFBAFFRERFHERT
P98 AT B0 LB R P

n ‘1 2 3.4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Mogznt1l |0 1 3 5 7 10 13 16 19 22 26 29 33 37 41 45 49 53
F(n) 0 1 3 5 7 10 13 16 19 22 26 30 34 38 42 46 50 54
B(m) 0 1 3 5 8 11 14 17 21 25 29 33 37 41 45 49 54 59
M(n) 0 1 3 5 9 11 14 17 25 27 30 33 38 41 45 49 65 67
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F11E S F

E—ThBRE, SN BHEFF 45 B R KU B HERF , B A7 HE P B9IC R RSN T R 2R
L EHFABPRETESREOA SFEZEHZE. B, EARTITRIHHEFZ.E
ERETRMIMFERETFRAFR.

11.1 ShEE B WFFEL

HEN—A AR . A (E) HANERE (R . AENE B TR
FFE, BAFBUREE B B iS5t A RN . SMEE S BB IR (REEED . BT A
IR A, JE & NI R MR A .

1. BEH(E B AR

R RN E— RN B — KA. AR
FMBE R EZHE 1/2 %1%, B KTk 3600 ER, 4
- . SRR R S RCEREH P L, IR 3 88
BRI R, EHRE AN, B/ SRR
PLBE R LA B R E B AT AR (& 11. 1),

e 1/2 3R E AT IUE R 9 AIsk 7 i sk
ERGERFY O MH® 7 A, Do @R, g— H111 REEITEHE
BHRTER - NFHCUER—AFER, F—AEAERRA) . Hik, B# EWiETF
ERMTXFEEER_HFGE. ERY LEREFHEACER. MARKFHEN.

BEH SRR E R M EIET 800 firaf 1 600 i8R 6 250 {7 (BPE3E~F 4 —#EHl 7
#EO B E RS 200 %t

BN R S R 4, TR — R iR & CR T [ 4k 5 28, B LUR B
/BRI EERER RS AL, TR/ S5 B R e R B AT, TR A LRSS
HE B MENL R ERRERS R B/ BEHRE  NEHRSHE
S B MRENSE. El.ERY LHSHEEFEAGER ZHEE -S4
X, 45 8] B4 IRG (Inter Record Gap) ., HR3E 5 {26 8] 405 2, XN EIBOE % N 1/4~3/4
#f, MBENERENKER 80 M/, IRG 3 3/4 3~ , X % B NS~ 1 600
AN EHRREA , R RN 1/16,F 15/16 B A F IRG(Z2RE 11.2(a)) .,

T AR AR %% AR AR B IRG A K. EERE A,
AREAPAHNERECARY  MREEETIAEFELHR—RE KB ARS.
FE . BNFRHAHEBESR IRG, 28 &3 8 4 8] B IBG (Inter Block Gap), & 11. 2(b)

O FRAEREREN—LMRFHFH TR, EERERETHRRARATFEBWEELHITR.
‘ + 293 -
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AYRIAZRSAYRS], V) e [FG] wries 5G] wres Fgd] |}

Y ‘iaif
(a) : (b)

H1l.2 W LEEFRAEE
(2) FREK 80 FHMBH;: (b)) RRFHEHRH

R 20 MRER 80 FRNFRAFRER Y L — 1 HEBPEHLR.

BB LB IRG W B AR URE#EFTHFAR, RN KE KT IBG
BKE.

BYGER B 1/0 8. BA—R /O BREMEENYHERBEINNEEFRX F,
RAEENEFXTBREFMBENFR(—ITFERA) . BYEE—-IFR4EN, ¥AEA
ZWXPREECH . ER S NAUHAT /O BlE, EENGE rh X EBBIA],

BRUEELBERR BRAREFERANIIE. EFAEER, BRE/SHHRR
—EREM,

BREYHEHRER . FEBEE  AEXREER? THREARXERN. WHIRAREX
KBERAIKFFT~8KFH, ZREANMR-KEB KK, W E &M ERH K, 7]
RS WM BERAK, MANEFENER XK. NTTERNESRHBE,

T LR —RE R Ir® et i8] d BE A

_ Thwo =ta+net,
He: o, REEME, B/ BLAXERERANMEYERERVERTNE; . HEH—
AN FERF R ], <

BAERMEIFMGEEERT EOME YR/ BXMEMEBRAX. flN. 5%/B
LEF MBI NMPERZEIWER LRSS +1 M EE EHERNFILEY;
EHRE/ B LA TRET 160, T E M5 B7ERH 0 B, WS J R 10 BT E 3, Bk o
FEFEHR ERFREREL S/ SN ARER, XTRFE/LAaAKEE. Hik,H
TFREFTRIMFFRAEE, ME/EESZUNAEESHTINFER, B Y/ BFL TS
B MERNGEERFRAN MEERTEEES. IRMFFRESHEEHR
FHOEFEREMBUGEERBANE. B, IFFRRSFTEATLAEEAD  REFTIN
FEBRBRBEHE.

2. BEEBWFR :

MER—FMEEFERNEMEIES(DASD), BRUFRNBEZAAKNFLEN. B
ANEREH B BB HATIRF AR, M UERFRIEMFRE. ENEFEREER, F
BREFLWBTRES. BAR—- RITVER(SHBEIHBFELN, BELFFSK
AEENREE, FERIEREREL. A THENEBR N FEZRLE, UMD ERRF
B, BETURERFW, A UHETRAFENB4E. 8-FELEWRA E. D6 FR4A
HB, A TFBRTLEMERETREFNIMIEAFRFER, FULAXRA 10 MNEAARRER
B, 11. 3 iR,

BMABRNBIITIR/BEEENIIEE. RFEE—/EHE A THMERER, Y¥

o 204 o :
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EHERE/ELTELR,EmUHTRFEENE/E.

AUEESESVEELBMNEDLE. BELANE
—if FEE S RSk, ERE A, ERTRIE/ FRE—
EHENFER.

EE kBN RETBHN. BHEBRTEN. —1
WERE— L, EAUNZE LW —EBZE R —E.
BELBE—TEE L AREEM#ELRRNBIN, L
FR—E&E L. &40 L2 E 0 EHR— B
mw,BAEEN SRR E EMBER. 8. 81 MEL
% 200~400 . EHE EFH-REFRLIARA—1=
Bmput . HEEES HES BT,

Hf EESHEEL/ ELNRRED, MRSHERFS
EHEAEEENE.

HTHE—-RER  EELAREE, BHEFERLDB
HBFBETLHFEAISARIEARAFEFEVANGFEE BE1L3 Smkansl
HIAMLZT BRI/ EFRRER.

FA ERE R ERE — 5 BT R AOE (A B 3 FBA4H MR .

Tio=twattutn* tun
Hed ... 5T &R E (seek time) , B /5 3k & {ir # B 4] ;

tw A EF5 B 8 (latency time) , Bl % /5{5 B R B IR AL B He% B2 5 L T & B 8] 5

tom 5 8B (8] (transmission time) ,

TR IR EERM, 4 2 400~3 600 &% /4>, W FFEaf B B A @ 25 ZB (RE
—BE R ED , B R AR R — A 10° F//F M 5X10° F/F/HZH, MAE#E
B/ EFRNEEEEAEIENE L(HBRRIENEHAN0.18), B, EHELF
S BB R A S B 5 B 7E M — HE m s 4P E A | b, URZE /B 7 B o R B Ak
3 121 %% 30 B9 IR B, LA 3 e A 0 B B - 2 A ]

11. 2 SPEHERF B 7 8

ShERHEFFEA b RPN ML B BRE R . B R RAATERN EIMFELER
AME R ST A TREN L BT X BB (segment) , IKIEA WFEIHFFIAF B A
WA T B EMNETHF HEHFFERANEF FXHEHREANF EEHRXLE
FF 730 R A H BB B (run) s ARG, XX &S H BT Z @A, ERAHR(EFHF
X BEHHPER EERIANEIMAFXMF L. BR.F—HEHNTERL-FEEZ2
MEEHAE. FEEEFRE_BHEMAFALRE. SA—NREBIFRESIHEFH
U5 3 R an gy BEAT 9 7

BiA —1~& 10 000 MEFRE I, B el 10 KAFRHEFE 2] 10 MR IEHE
R1~R10, K H—B&E 1000 MEx. KEXMNEMENTERIRAHWAREN  EEHR
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B-MEFXHRILE.

R1 R2 R3 R4 RS R6 R7 R8 R9 R10
]

L [ J i | i L [ J | ]
R1’ R2' R3’ R4’ R5'

L | i
R1 R2" R3

! J !
R1” R2”

T
R

A EBER R, & 10 MIHREAFEE —NMEFXH, H#TT 4 MEAF. B—BMAm
NMEHBBEm/2 MNMEFHFB. XF AT ERY 2-BTEHEE.

KRN ERFEBHE—IMEFEOLE, EEANFHRT, NWEMEE, E—FPKR
merge W RERLHMITHF . EHR, EIFHEFPZRARRIEN, FERAA merge
LB, MARETINENR/E, ZRATRINATRENNE FRRBEHZERBRFH
FREAFFHER. &1L 1 FTHELE3, WIFLEENE/SRUYERHE
frf. B LGS YERT AL 200 MO R, WE— B8 EH#FT 50 k%7
50 W“E”, 4 B0 b AEHERF B BT 78 54T B0/ B MRS R B 3L/ AT 500
KHE/E.

ﬂﬁﬁllﬁﬁ? [}
SMERHEFF BT R B RS E] = A HEF (AR IEHBO TR B A (m X ts) +
SREFEEBEE RN E X)) +
PEB I3 I BT T B B 8] Cs X wamg ) (11-1)

Hop: s RABB| — D916 15 3 B AT N3 7 B % B B 39185 1o B BEAT — KON
B/ B R RME s utn B w MERBETARBFFTRAE; m NEIABVEFZER
BRI IRITF B s RIBFHBEd M ERE/SRE. B, L4 10 000 MR
FA 2- BRI FFHEAT S HE BT TR B A B R A

10 Xt1s+500X 20 +4 X 10 000¢,,

Hp 1o BRRTHRANIERE ER 0Bt BEAXBE. A, BRI HENRENEE
EHERTEDINFEEEEHERE 4. _

THEFST dFBPHIBRHEXR. FXF EHFETERK 10 MR IEIHFB#HAT 5-B8
FEHFBIE—E S MRS MUTHERFXHFEFRE—-TMEFFXH . MNTHE
R NF#HTREEHF, MR B/ BREERE 2X100+100=300, I, 2-F&IFH
BWAT 200 KW/,

Rl R2 R3 R4 R5 R6 R7 R8 R9 R10

| I ] | ] 1 | ] ] ]
| |

R1’ R]Z'
|
ﬁF?])t#F
Ao X8 R — SR T 3 » i 51 e B B 7 3R /5 AN MO YK BRI 3% MO BB s RIE 1L,
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i E— BT - X m ANFI R I 3F BEHEAT k- BT 45 V3 346 , 15 3 Ao 4K
s = Llogym J (11-2)

A, EH Ik B m R s, TEAMNRXFHATEITIRZ.

11.3 ZH-FHE R LR

KR AL-2BE 0 & TR s, ATTBA SR/ B K. ER2, A TFEITE
b AT R BN b BRI YRR I OB ] . BB, ATHRBRX AT JE O

SE -BAN. & u MERAHERAENE LB merge WEBTHN. S8
3B M —ME R ) U — W LB BN AT B B & MBI BT u— 1 WILHE

BEL-BAN. 4 u MERAHEL AEFBLE, BR,EHENE—MERIE b
AR B AR/ TR R o B LA\ 3 B B 55— /9 04 T BB o i 3/
%, EWEHTe— LK KE. FE,S05ENENEFBEH— TR, BEHLFTL—1
KB, BIR, HBBIE « MERMENF BT u— D G— DR IR, bk, n ME
S 40 ST 7 A, 7 4 3 13- 78 o B B B BB MO s(e— 1) (n— 1) IR LR
BRVRIEIE BN m A, U 58 (11-2) T8 PR 36 7 o T H ) 2 0 T

Llogum Ik —1)tn— 1)ty = |_11°g2’:_| (k—1)(n— 1)ty (11-3)
2

T (o B & AOSRHK TSSO 3F  FTRA & RO ACTIAM G . SH M08 oy Tk

k TEAINEE BIEE T [ T 8888, XRRMNFAAFEN, AWM, EEHT k-FEEHH
s 1] “ T = 7 (Tree of Loser) , M R] 7€ & A~ 5% A t 36 68 8/ B9 i % B L 7 ik
Fillog, & I be e , WA T 48 26 6 U5 3 Bt (A =X (11-3) 28 Fllogem J(n— 12, » B R XAR
FREEX, EAEHE L A KTEK,

R M AR WER"? ERMBEEHTFH—FER, M, RITTHE 10.8
FE 10.9 PR XA BER”  BHEN N ELRERBVERARE AETFERATH ]
. RZBENEERPIETRIHTENX G HBERHRE,  MiLHEEESMER—
BRI, EEE— R MER”. fltn, B8 11, 42 iR —R I 5B 15 3 5 W E =
1s[0.. 4], AR FERBAT FERWAFEBRRNER 250 5 MNAFEF LS
IEHEFEAIDRAOXEBE  WERPRE R SOIWIELE R SO EE”, EHER
FRFBEFHB/DERBEFICRIE BRI HERICHE; S K 1s[3]3E 7 bl # b2 A F
R PRI B b2, T fEE bl 1 b3(b3 BHF45 & b3.bd 1 b0 233 Fi 37 LU FE J5 1 H 89
KEZD AT B, SR S[1IIJHEREMNPHKRER b, EEBRIDXBFHIEREZ

G REBUMFEA b PHE.FRAIR—-BHBEFH T —MERNXLEF RENEK
45 R L ABUR G SUBTHE  R T AT LB E BRI NGR G R e gk e R E A
RETE. ME 11 4(b) R, M58 3 NEAFBEPE 2 MEFSMIE AT, EE AR PX
BEILRNBE—-NAFEPHIEE. ITHIEERFIBRIRENEBHEES, TUES
MEFBEFHEM— P REFHBEREMNER., SEHNEE ICREYXBFEIRKE
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B 114 33 S-BRIAFIME W

Bf, RIAMRIEHESER . B TR k- B RO BOE W RO BRBE Kl log. 2 1+ 1, WZE & 4MiE
RPBEBR/DRBENRHLT og.k WRELEE, WHEMOIMBABE R LI, RE KL
FHELREREA—TERDRBFONH TFERRENE I FERRRARESL

S S ON TR R BT

THMEE 1L 1 F AR HRENET £ -BEFKRIER. T RE M HK
EWHETEF EREPET THEEERFRNAT, TUANEHEEENF. B
11. 2 B ENME R B BR/PRBFRICRZE AN H 2R BB K ER LR T -1
BNRET. BEILIMMEREMNIENELRRE.

typedef int LoserTree[k];
typedef struct {

KeyType key;
}ExNode, Externallk+ 1];

/ BERERTE_XMEREHF, TRANFFHESEN

/NER RERFRF DR RETF

void K. Merge (LoserTree &1s, External &b) {
J AABER IsHERABA OB k-1 KWk MIARFEFWIZREHBEBIEHE.
/ DLO]JZE bk~ 1THMEMN LM k M FER TR TMRABF R P YIIZRHXHRT.

for (1=0; i<k; ++ i)

CreateLoserTree(ls);

input(b[i]. key); ORI e AN AR B EEA BB SR

/ FE—TERRRBFISNER
/ BBER 1s, R H/NRE TN b1s[0]]. key

while (b[1s[0]].key != MAXKEY) {

q = 1s[0];
output (q);

input (b[q].key,q@);
Adjust(ls, q);

} / while
output (1s[0]);

}/ K_ Merge

« 298 -

/ afBR YRR/ RBFTERFE

/RS R q BA B MR (R T bl key) BT R
/ BEHHIEAFE

A NEBH aWBARFBRFEAT - TMEIRAXBT
A ABRER,EEFABR/DRBT
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void Adjust (LoserTree &ls, int s) {
A T4 R ps)BIMR G R 1s[0]fY B 12 8 e W & 1)
t = (stk)/2; // 1s[t1R b[s]HIMKRE R
while (£>0) {
if (b[s].key > b[1s[t]].key) s+——1s[t]; VR vt d:vi%-3
t = t/2;
)
1s[0] = s;
}// Adjust

g% 11.2

void CreateloserTree(LoserTree &1s) {
/ B&bl0]8 blk-11H T2 XH 1s M FEAFA kR F BAF
/BRI k KBEBH Ls A RN AW,

b[k].key = MINKEY; // B MINKEY g 56 < 7] B 49 Bt /ME

for (1=0; i<k; ++1i) 1s[i] = k; AR 1s pUE TR BIE

for (i=k-1; i>=0; - = i) Adjust(ls, i); / WM blk-1]1,b[k~-2],...,b[0]H %A
A OBWME

}// CreateloserTree
Hwix 113

BEERE— Rk ENEEHFERABRE, MARHEEGEN  B— I HEZSF R
HY (7] &

1.4 B#-%EHEF

B 11-2 G5, 3 A BEBOR (U & B H, WA m RIE ., B B m BB s
A —&&ER. AR 1L 2 FHITieFREBM,m BRAABXHLIHARFEFZE
BREIAI IR BT BR m=[n/1 1, H n RSN B8 T8 L VR FH
BHRMiERE. BB E—FiTieNE&rAH TS ZENH LB P BT RN LB T
TR R E AR AT RO . B P X B AT O ER HE AR A8 B 0 & AN W R IS 3 B Y
KE ((BRERE—BN) R, BESKH T i#17 AR T HAEIERX KA, 1
m W TIRE . B EER D m, BRI L, B TR R F RO HE 78

B -1 ¥ H F (Replacement-Selection Sorting) B 7ZE W k& HEF 89 25l 18 3k
L ERNFRR AR EF (BREFTAMNRIEFBO NI ES, EER/NRBL XBF
A B AT #EAT .

ENEEHFIRE, BAMBXHEESR 24 MEFR, BEIIHXEFES 5% 51,49,39,
46,38,29,14,61,15,30,1,48,52,3,63,27,4,13,89,24,46,58,33,76. BRHNETHK
AT 6 MMEF, M LTS EFHEF AT REBOT 4 MEEHEE .

RUN1:. 29,38,39,46,49,51
RUNZ:.1,14,15,30,48,61
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RUN3.3, 4,13,27,52,63
RUN4 . 24,33,46,58,76,89

AR EET ﬁFJ? MTTRBINT 3 MWHRITFE .

RUNI . 29,38,39,46,49,51,61
RUN2.1, 3,14,15,27,30,48,52,63,89
RUN3.4,13,24,33,46,58,76

BRERIB R HECH A FL MR AFF B S N B X FO, N ETHER H
WA,FO Ml WA B REBRE  HBRAFIEX WA REETERN w MR, WE K-
EHEHFRBRESER.

(1 MFIgA w MEFRF T/EX WA,

(2) \ WA ik i B e B F BB /MERIE R, 18 8 MINIMAX g2 3%,

(3) ¥ MINIMAX ig## H 8 FO f %,

(4) HFFIARZ MM FIMIAT—MERD WA H..

(5) N WA g BT Ik MINIMAX £ R REFRNICF PR BB/ DRBF
LF . ERH K MINIMAX it %.

(6) EHEBR)~G),HE WA FEREFHHK MINIMAX e F M1k, LB R —
MREHE  GE—TEFBRMNERFES FOF %,

(D EEQ~6),EEZ WA RE, B LTEMBAFE.

Bltn, L B Z AN EiR-ESBNE 11.5 FiR.

FO WA Fl

N . 51,49,39,46,38,29,14,61,15,30,1,48,52,3,

= = 63,27,4,
% 51,49,39,46,38,29 14,61,15,30,1,48,52,3,63,27,4,-*
29 51,49,39,46,38 14,61,15,30,1,48,52,3,63,27,4,
29 51,49,39,46,38,14 61,15,30,1,48,52,3,63,27,4,
29,38 51,49,39,46, ,14 61,15,30,1,48,52,3,63,27,4,
29,38 51,49,39,46,61,14 15,30,1,48,52,3,63,27 44,
29,38,39 51,49, ,46,61,14 15,30,1,48,52,3,63,27,4,
29,38,39 51,49,15,46,61,14 ' 30,1,48,52,3,63,27,4,
29,38,39,46 51,49,15, ,61,14 30,1,48,52,3,63,27,4,--
29,38,39,46 51,49,15,30,61,14 1,48,52,3,63,27,4,°
29,38,39,46,49 51, ,15,30,61,14 1,48,52,3,63,27, 4,
29,38,39,46,49 51,1,15,30,61,14 48,52,3,63,27 44,
29,38,39,46,49,51 »1,15,30,61,14 48,52,3,63,27 44,
29,38,39,46,49,51 48,1,15,30,61,14 52,3,63,27,4,°
29,38,39,46,49,51,61 48,1,15,30, ,14 52,3,63,27,4,°
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g%

FO WA F1
29,38,39,46,49,51,61 48,1,15,30,52,14 3,63,27,4,-
29,38,39,46,49,51,61, = - 48,1,15,30,52,14 3,63,27,4,%
29,38,39,46,49,51,61, # ,1 48, ,15,30,52,14 3,63,27,4,
29,38,39,46,49,51,61, » ,1 48,3,15,30,52,14 63,2714y

B 1.5 B#-EEHFIERG)

# WA FiE#H MINIMAX g RO BEF A BENRELA. XTFBEN "5,
EVERRAWE, ERNURER-EFHFFPHXABTNUEA. (DAFTAEXF
HOIC AR N W W YSRGS A T E A IR G B DRSS S48 R TAE K A R @ F B
BICFR; R TETESH MINIMAX 2R, ABMCRMR— M EBFBENFS, &
HTRBFHOLEN, CHEES BS/NRA MR BSHRMN X B F/N N E;
GOMEWHBIATNETEXFHFIEROESH RN R TR REN FIZT A w
MOERB TR, BT ERAEKEN, i FREZRORSHDY, MWEMT TR R
RICRTE BN BE  A\TTZE MBI M ER M EERPE, HE 114 RESR-EFH
Fr R SR, o SR — AR A R B NS ok 11,5 iR, Bk 11.6 MBA %
1.7 35(H#R T B - HEHF O HER G AERIMBRHLE,

typedef struct {

RcdType rec; VT

KeyType key; A AT % o il R A % R

int rnum; / FRAHEBHES
}RedNode, WorkArea[w]; J ARIER.FfHlw

void Replace. Selection (LoserTree &ls, WorkArea &wa, FILE % fi, FILE # fo) {
/) EBER 1s MAFLER va tHBHR-EEH P RWGEHFB,f1 8 AE
A CREST) 4T fo BT X (RE X 154, A THHETH

Construct. Loser (ls, wa); /R
rc = max = 1; A e BREAE RN BEFBENES,
/ rmax 37K wa PRBF BB HBEH R KRS
while (rc <= rmax) { A "re=rmax+ 1"FREWASCF S B R-EEBHFEER
get. run (ls, wa); N RB—D R IEEE
furite( &RUNEND. SYMBOL, sizeof(struct RcdType), 1, fo); / ¥ EBEHIFEES AR N T4
rc = wa[1s[0]]. rnum; /ERT-BMES

}

}// Replace. Selection

HWiE 11.4

void get. run (LoserTree &1s, WorkArea &wa) {
/) RIB—VIRIEH B, £1 A SR, £0 S 4 ST I3 4
while (wa[1s[0]]. rnum == rc) { /AR K MINIMAX 30 5% )8 X4 i B et
q = 1s[0]; // a &7 MINIMAX iB R 7E wa F i B

minimax = wa[q].key;
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fwrite (&walq]. rec, sizeof( RedType),1,fo);

/ ¥ERIBEST Y MINIMAX iR R 5 A 1 S0
if (feof (fi)) {wa[q].rnum = rmax+1; wa[q].key = MAXKEY }

7 OBMAXHER, BHiDHR (8 "max + 1"BD

else { "B A SIS Bt
fread ( &wa[q].rec, sizeof (RedTyp 1, fi ); N MBAEEAT —IER
wa[q].key = wa[q]. rec.key; ; REEEFE
if (wa[q].key << minimax) { N HEANCRERT B
rmax = rc + 1; wa[ql.rnum = rmax;
}
else wa[q].rnum = rc; Y OBERANICTEE MR
}
Select. MiniMax (ls, wa, q); // B3R AY MINIMAX {2 7
}// while '
}/ get.run
% 11.5

void Select. MiniMax (LoserTree &ls, WorkArea wa, int @ {
/M valq R B IR L B v % MINIMAX 0%, 0 B q BR BTN A B
for (t=(w+q@/2, p=1s[t]; t>0; t=t/2, p=1s[t])
if ( wa[p]. rnun<<wa[q].rnum || wa[p].rnum==wa[q]. rnum & & wa[p]. key<<wa[q].key )
g——1s[t]; /BB R E
1s[0] = q;
}// Select_ MiniMax

&% 11.6

void Construct . Loser ( LoserTree &1s, WorkArea &wa ) {
A RACTERIAFLER va, BERER 1s, B HXBFR/INIERIFH s HR
/R va AL E '
for (i=0; i<<w; ++ 1)

wa[i].rnum = wa[i].key = 1s[i] = 0; Y THERX®IRL

for (i=w-1; i>=0; ——-1i) {
fread ( &wa[i].rec, sizeof( RcdType), 1, fi); Y BA—NIEF
wa[i].key = wa[i].rec.key; / ORBRETF
wa[i].rnum = 13 / EESR"1"
Select. MiniMax (1s, wa, i); /R

}

} // Construct_ Loser
i 11.7
FMAMEMT I EA FHITER-EEHEFRHOFIFRAME 11. 6 FFx, K&

B1L6(a~(@BRTHERBEIIBPHRETMARE. BEBAABRPREFNIE

# wal 01, ZJ5 . 8 i wal0]. rec, 3 A FI I AT —MERE wal 0], H T ERXBF

ANTFRIRE H AR XRET, REHEANICRHEESR 200 E 11, 6(h) iR . M

BFES S wallJZEFMARXBER wal1]. key K, WZFWMANICRHBESIIH

1A 1L 6D FTR) . B 11 6(DFIRAER H 6 MERZ/EIEB K MINIMAX 1258 K
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B 11.6 §#e~uh 88 b A ek w
()~ (@) BT B, 2 /N B FIE T wa[0]; ()~ (D BESFH ) MINIMAX 23

wal L]of B9 M A, B 11, 6 (k) REAZER HZIE R wal 1125 B TRAK T —MEREK

RBFENHESHR 2, BMETEXFHAICROESHN 2. b IBCEERHE S 88
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) MINIMAX DR MBS AT YMERKEHFBENFS, XU RRE LR, MILF K
MINIMAX 2RI 2 T —HFBRPHE—-EE,

MERATI, R BESR-EHEAF T BNREFBENKERSE., BEH, Y8AXH
FIERHRBFIREILEE, IR MBREAFBENEIRBEINFELER KD w BFHE.
XMEBE E. F. Moore 7£ 1961 E N\ Bi- S FEHFMASHMNBLLFBHY.

BE—EASVERERE LEETHERE X TENHEE L EH M (BIE/ B
WEEHERES, ENOMEEASINN.ERE L. ATEAHEE. BR.EXD
REAZE BN REXPFERS, BELNRERERE, BECMHZ, B BT L
MBREHER— TN AE, ERESIIRNRERE, REER A, MEZ SR
AEMBEEEMRERENR., ZWAEEGEF R, BERSRENE 11.7 fix. B
BHABERENAERY w. AEE—-BHKEN LB TASNERAHZAEENTS
MEESR L NESHERE B EE—-BAENHEERY B 2w,

gfﬁmi HLHJH_-

HETHE
axmﬁa

ﬁﬁ%a&l

1.7 AEEREASNREFENHRE

BER-EFEHEFSHEL, TEXPHIERFHEEMORE B 88 MINIMAX i2
ROELAENE FRANICRIFUFT THE, YXBF BB, FICKRHRBEFI
MINIMAX KE/MWBERAESE, ZXRXMEYHHWAFRCGFHEEASIAENRASE,
EX—BEPRHEEE):ENMN BT -HFBR(FHEEASIEENRE . ET AT
AL, A BA—- TNHRAFBRFHASNE—B. BRIEXHERERN w, N
BH-RERBVBAFBRKENHBEEENR 2w,

ABEH ERTEA BHARE, NN 2 MEZFHXENE ERTEWRPFE
R et O(nlogw) .

11.5 &£ H H H

X—HEHEHWAER, AEBR-EBERFTBNTREHFE HERKERENF
WA M

BRAER-EEBB INNHEFE, HKE BHEIRHO KK H:9,30,12,18,3,
17,2,6,24, B4E 3-BRFEIAF , KAF M GERBAFSBMNE ME 11.8 Fin B+ &
AMEABRR—-MIBEFE BEFRFZFRAAHFENKE. BREMERS—MUHE
B, W R 09 3 BT R M AR AT IR/ BB

(9+30+12+18+3+17+2+6+424) X2 X 2=484
EWVIBAFENKERERBEFNFH FE RN U= XHMEOHFREERENH
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B 11,8  3-BE-4F 15 3 4 13 3 B

548 484, BR,EFFERR, 8 AFFMIA R, 0 H B2 KERIEFR/B
WHOIRAR . EBAELS 6 Zeh Wit TH n A F 45 5 005 B2 K B B 10 = XUl
B8R, FE,FEHE o M FESHEBRKEREMN 3 X4 Xk R, IF
R RER . E, EXKEREM m AFIE I8 3B, s — KR & R 15 364,
B A (3 72 547 S BB A 3 B FR S M AME AT UL/ BB B . BIan, 3 13k 9 M RiR e
HETHE— A 11,9 B R 903 368, 5 0 AT 19 96, U 3 S AR HEAT 446 Wi/
B, B AR AR RIS I

B 119 3-BR P4 E3FM R ER R A 11.10 8 A~IHFF B Ay £ IR 3 #

EH1LIMBRENB—REEN 3 XK, M PHEENIROMER. BERF
8 NN HIRIAFF B Bl ERIE G FHROT —AMKER 30 WHFE., MBERTHEFIN
R, BB AFEBERE BT 85 —WAE 2-B8 13350 Kb & RIBH AR 3-5
H#, FAHBEHKBFTERNIIFE/BRE N 386, BR XARBESTR. ERHM
R, HPREFENE AR R, TR E TN RE”, & R R SRR R,
PORZ WA F R R R BT, B, XARA 8 M hR 1 3 B #y I3 3 5z fn A 11, 10
FR7s .

R4, A EMMBEAOBE? 43 XWPREEN 3 MO0 PS8, 0E =
(ne—1)/2, K ny RENSHERE n RENBHERE. BT no HHEE M
(n,—1) MOD 2=0, X#REW, X 3-FEHHFM S, RAE S HEHBEH By EEET, A
T 1R

E—BELT, X e-BRNFmE, EHERER, FOn—1) MOD (k—1)=0, AR
EEMBER, EUEMM E—(m—1) MOD (k—D—1 B E. #aENR, £8—KAFH
(m—1) MOD (k—1)+1 %A%,

HERBERFMNOEF T RETHEEEHHERF FENFRL —KBFAFEMNK
EMEERE FWYBELENRTIE.
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sz X

MREL, XHFRABIEFHNES. TR EHREEETFES (WFEHES PRIER
EENR HEHEE_RAEEOMEER PRIERES AN, ARITRXMHEIF
BRFHRITEEEEMEBENLAT %,

12.1 ARXHMERBRE

IR

X#diloZRHREHFRMAERNICRARKES . THLCFRNRIAR RSB
3 B AE RGE RSO FNEE R S0

BERGEFHXHNE—ENEZHNFERFT, TEH . LREBE. ERRIDROE
B X MERABR—NTFRHE AR THFEROMI T &, 8X4FHERMLBETA,
B—ARERN—ITEBILR, HTENFHS .

BEETHXHRFTELSWHIERNES RREREH - HE T HETHRK

FrERRXHT IR RERREARAA , BIRTRRESF AT o M58 B0

BRI AR BN R, B, B 12,1 TR — BB E S, B E AR
HRE—MER, Bl 10 METE R,

HeE

%4 B B | B | M | SME | OE | k¥ | EY | BS

Eng | 1501 | 78 90 104 95 87 83 40 577

X|# | 1502 | 64 88 90 74 90 98 41 545

AR | 1503 | 90 101 85 89 76 87 42 570

#k | 1504 | 85 73 90 91 85 77 35 536

#HE | 1505 | 75 75 81 78 67 80 37 493

B 12.1 ®E RS

SR AT HIE R B — S R ERIER AR ERIERIH . EXhFEME
FEAENEBREMERA, WARZEIDRBERICT, H X0 RE BB TR EKIER
X EXFFEEFERRREAFNAERIER, WHRFEKIERIE.

BREXMHE T HRIERF RBFHE D0 RAXBF XML REFT . HXMH
FEILR A —ME—RIRIE RN ERB S, MRA XTI EXHPRIEREBT &
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A EXBFN BEEETFIRERE UHR I LBF X4 ERPFEELRS
£ R TR Ay 90 T B R 2

EFREBBE MY B

ERMBBENRGCREAFINABRFREANEAMNF R, BHA BB L
AR R .

R EENRREEYEEEE LN REEN Y ERRNAL.

SEH I T B R G 2 AR P O 08, WD T 60 0 B 4 U R R R R AR S
1] £ ) P 28 00 > 77 BUIE SR B B ] , B AR R R 9 R B R iR 48 A B O R T DA B
K. MNIL1IFHFBHEBE.: —MPEEREHETENA—%K /0 B FRE R
HAEFFEAN N TFEEHREMBERR, BHA/NEER EREEARENW, TiEHITT
BANREEHEREN. EYEERNEBERZATHBELETI 3 HER.

(1) =M EIERER— B RITR.

(2) — A PBIEREAETEEBBITR.

(3) FAPHDRER—EBIDR.

B2 APE/E—MERBKEBRITR, 2 WX R AW EIE R0 R BIERKEORE,
B 122 MARTTRMER. BFNESCRAYBCREE RS —FHER, WHEE
e [ KGR EEEE

io® B
it E
ig# D
io®Y

l\\ ig®k P

AR CREBREH

B 12.2 R0 E S5 Y 85 % 5 R 5

« AR BRAE GEED

XHRRIEAEFR . RRAMBH.

XHRRRE T 3 FFK:

(D WFFRCFRT -1 Z28/i0%R.

(2) EERFRFRE i M ERIZR.

VA _E i A7 B A ER RARE E R 7 5 (BIIE RAF A SCH B I 45 5 ) BT 3% 9 HE
i B HEAT A

(3) MABFHFIAE—NME BRI R—MXBFHAEMEMEELNITTE. W]
FEXHTUARMT 4 HERTR:

O fEAR.ERNXBFETHAECHEMTR. Hlm,E£E8 12,1 X4, 48—
HEEIESHRF LML, EMHERITR.,
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@ XKEARE . EHAXBFRFEIXBEAKICR. A0,728 12. 1 WXHFFEAEE
TR EE RS NG ERFIESHENRETER.

Q R HEXRBFHRNEY. AIMEASSELBEERNTYSU LHIE
R T HERICR.

@ F/RHEE UL 3 AR AG/REEASERNER. 0, ZHE 557 600 4
EAE BE#7E 100 43 LA B, 80EF B F 40 LT BINETE 98 4 L L 2T R,

XHEHEREHEBA—TIER MER—MCRAMEHF—MCR 3 FRIE.

AR BRAE AT AR S MM B PM AR TR . 8 W 3L 4023 R % o (5] R ™ 4%,
MEZRYHRZEILEDHNERERMER, MHBLBUWAR. FRGXHREHLSE
RAEARKER. g, — 4 RNEZIMRERE, KRG SRR LA L2 ; TR 1T 8
P RARTELHRR, BA#THEBGY, WA LD — X FRMBRICRE—-PHF X
e, E—ROEBELVZEHEH#ATHELE.

- RIS

XHEFEN R EERET) EWART AR BER . X4 LIF &M
BRMART X, HEAFTRE 3 MNP AR ENARAMFEAR, —MFER R
KRAMAMYESHNEEEREMER, W FRENRRRR ERHEE R PMXBEF
BB B LR SR 3R 1R . AN AILME AR XL .

12.2 i ¢ %

I B 32 4 (Sequential File) 18 5 3 $L 78 3C 4 o i 18 58 7 4 TR o A 72 A SR T 22
SLEY, BIUBUF SO R M B IE R OIFUF B IR R B — R M. HRFHENFHE Y
L RIEFEREAN R L AL B R AR, ) PRI S S 44 5 25 BT R 2 18 O UK el 4
SRS PR R B S

JRFE S RAR IR R M S RIC R AN A BERFT RN HASA TR, N
B

(D) FRE i MER, DIEERETZHHN i—1 MEF.

(2) BAFIT R REEIN7E XA EKE.

(3) HEFEH XM HEMTR, WBFEEAN ST EH.

BT At S R SRR E R, BT ERT RBARF R SR E%
BTS2 X B2 A R R R TR AR R AT B AR R

Rl R — R S B 0 R AF BUIR 4, R UL AR B E B b B0 SO RBE R IRRS SO . REHF
XHEEETFXHHEBEREL ERERELD . RERBBRNER . EXR 0%
B, —REAR - AEHWEES EATHIEREH R, AR EE SRS EA
FHTRMAEREOFIERABEEEREA. I TBRFERL, ER&E 5 0IF
X R R EA G SR U, W T B E R B E N XED).

R SO B4t A 3 AR BT A0 T AT

BB A S0 STAE BRSSO M FEARHE — 453 b, T A BB BOB R & PR — 13X
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BRI S TR 55— G S 1, 178 05 = 8 A A 20 B0 S MO T B A I

XA HNE A (R A KT WU 355 35 U E X1 A

£R. BSOS 1 E -

B4 S R— RO S, B 12, 3 ikt

BHRREE, R0 BRI X 5%

SR R R M R A ST A, 3

TR IC R A0 3 TR, T E B H S A

Excfbh. “EHCAB AR R, BRI @A

. “BlE"RAE A, FOE S MBS BB E Wi

BASFEXH, “BAHFEREBEHLE, THE [

W 25 S 1 - B A KR 55 BB S HOE MR
A — /BT B B S+ B SRR 5

P BT A BB S A S — R R B I

B R R RTINE KT R, — R AR

SRS B S XA BEK B R, mir s e crnAEE s

R 0 T 398 B — A B S B 1

12. 4 iR .

HENHF % ENH wEXH
®E 8 [N | m= } S 1
#E ]| s OE#_| a0
Is 12 B S [@E%Eﬂ WS s
FH % — %45 78 e A0 78
kS 14 E e 12 L.,, ke s
FE g ®| ##100 24100

4
ks ;‘; I Ke 14 = kS 12
28, S %95 [ 7S
S 21 e 15 - JkE 14
R zﬁ — 28360 24 133
M 18 _%___ HE 15
#E0200 — @ 24 360
W5 20 g o WS 20
W51 |@FH | #E S0
@A | Fme

M12.4 SEFEAXHRMESREE

A BHREEENEE 12.1 iR, BETRAEANERFSHECRAMT .
f— X ge—FFXM h—FEXH. ER=FHERBFREHEHS ., F
F XA FMCRP B E - MBURBRER, K T"RREA D" RAME;
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“URAEM

void MergeFile (FILE x f, FILE % g, FILE % h) {
A BEXRRTFEMEFWIESIFCE £ M g HFBAFIHE L EZATAHES
A TS FARLE R g B REE, XHEFERM— M RAXREFIER, B o X4Hxt
A BIRREBERTEA . hAREH,

fread ( &fr, sizeof( RcdType), 1, £);
fread ( &gr, sizeof( RedType), 1, g );
while ( Ifeof(f) | 1feof(q)) {
switch {
case fr. key<(gr. key; / E#CR”EXFRIDH
fwrite ( &fr, sizeof( RedType), 1, h);
if (1feof(£)) fread ( &fr, sizeof(RcdType), 1, £ ); break;
case gr.code=='D" & & fr.key== gr.key; / BBE“IBYE IR R A §
if (1feof(£)) fread ( &fr, sizeof(RcdType), 1, £ );
if (1feof(q)) fread ( &gr, sizeof( RedType), 1, g ); break;
case gr.code=="I" & & fr.key>gr.key: /A B P or T h hNEH
furite ( P(gr), sizeof (RcdType), 1, h);
if (1feof(g)) fread ( &.gr, sizeof(RcdType), 1, g ); break;
case gr.code=="U" & & fr.key==gr.key: A ERCIBEIPIEFE
fuwrite ( Q(fr,gr), sizeof(RcdType), 1, h);
/ REQH fr Ml gr BHB— h EHHITR
if (1feof(f)) fread ( &fr, sizeof(RcdType), 1, f);
if (1fecf(g)) fread ( &gr, sizeof( RedType), 1, g ); break;
default ERROR( ); /R R EER
}// switch
}while
} / MergeFile

ik 12.1

ot BE R E. BREXHEE » MER. BSXGEE n MER. —K
ROLT 3 55 SCHB/N AT ABEAT BB HE 7 W B (MR 2% BE O OCGmlogm) . WIERIS 3¢ B
RIRZEH Olntm) , W B K RERAL B B 8 [/ 2 OGmlogm+n) . R FTHE MM A /5

 HERELZWKETHFBREEPR KD sOMEF), WAL BB /B 45

frtvan 2 - [ 2 2 [ 222,

Rk b B OURR SCAF B Atk Ab BB ANRE T SR AL, RE MBI AR EBA, EEFER
BMIC SRR EN, T AR EXH MERBBUREN EXHNT, BR U

O HBAZEEVERAAEARNMLR.
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XA A B AT LA AE— B RS AT . _

SHEFF X #HTIREFEREMUTE I ETRNMFER, HFHERKEN
(' +1)/2, 55 o' BT & BT R M8 B GEXHSMER/ BT & » A2 4R A0 B 8] 7
PLZBE AR . XRER ST LIS AR E R L ER IR E R XH AT R E
R, BRE,EXHBRAERE LSS MEER, T LERESIRULEEBE, MNTF
A .

1B SR 34 » AT 165 50 0 S S 10K, O Rt b 38 3 R 38 BT, S T 3 ot —
AR ST, LATE R 87 48 A R S 87 U5 1090 %, 458 R 0 S 0 08 K B — s R B A AT A AL
., ERRMTUEEE XM ERRDBFERMICM . RRZ . BRKHE KRG
(6], {EL AT A R B A MR A 2 AR T 2 M2 % B H13].

12.3 R5 X

BT XA S RMEBEERK) 25, BB — KR BBIERMYEIERZ A ——xt
MERMNE—RIR., XAQFECHBIER MRS RF AT 0 HERBRERS &,

B 12.5 iR ARSI RWOF. R3IFFHE—THRMRSIT. FiEXHL
BHREBFEF, R EFTHRSITERERLEF (REBHICZSFFHS. HHEX
o IR R B B FIAF HES, AR RSIARF . K2, &5 K P ig R A% LB TN
B HES , M FR 3R 51 JE IR B ST 44

ZRIERS | R | WELERS KEBF b YIRS
0

4 101 15
7 119 04
123 31
10 125 11

N = T =

1
2
3

B 12.5 #&3|FRM0

RINBRRHRAEFASA RN . Ei0FE AR HER R — K5I %,
FH MRS T IE T A B 5JE YT HER , 55 2308 A RS B RS RETHF.
Bl an, %t B F B 12, 6(a) BB M4, HRFIRME 12. S(b)FJTTsﬂﬁE 12. 6 () X 4B
SEMAR BRI NRIE.

REIXBHRRET RN EEERB LR T GETRAM D AR, AR BMNE 9
BEHEM A RERBEAEL N FEHT . H . ERRIIR FRFIRLEFEZEFE, N
RAERSI WA IR IEBOME EZiE % BRI LA FEZIE R, W R B E P 5
F. HTRITHKELERNEE, MBEHATHERSIEZ—KIEARE, HHERSI 4
PHTRRBVIEMERR, P —RERI, —KEZiEF. HFEHTRIZRFEFH N
ERRGI R HTEERE.

O FRBERZERICRETEE HFE MFERF R, F0 A0,
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YHEIERS |RIS #48 R &) Hi XEF UHIEFS XBF | PHICFES
101 29 | %W (BERA| - 02 104 29 101
103 | 05 |z (®BR| - 1] 05 103 05 103
104 | 02 | F4 |BER| - 17 110 02 104
105 38 | XE \FHA| - 28 101 38 105
108 | 31 . . 2 | 31 108 31 108
109 | 43 . . 38 105 43 109
110 | 17 . . 43 109 17 110
12 | 48 | - . i 112 48 112

(a) (b) (c)
B 12.6 REEINAEXHR B
(DXHPEX: DRSIF; OWAIBTEINEIR

R XMW BERBERHT. MER—CRN,XFEHEZHEILHRTITEA—ME
LB REBETHRERNRE, ANAERSIRFHARSI TG EHiCRN, N EH G
HIERETHEXWKE, AINBRRIIRPHIUHERETIH.

HIERBERAR,, BRI RBBER, UBH—YEREHAT ., EXMELTERR
SMBEZRVIESINE. AL, AT RIIRBEL—MRILFRAEREK., BiRE 12.6(LOK
RERFTEA 3 M YERKINE, B YEREH 3R UELWERKME L2, 75
. BRIDRH,EERERR. BERIR . AFERCR. SKGASIFHT., H&E
REFTELLZ, MWATRELER-ZHRT . BEFETUTANRRS] BHEIXMH-RIIX
-ERR-FEERR-FEZERR. MTERIBABR - RRFINE=ZERERTE,
U/ 5 WUjRISME

ERHEBRRIIR—MBERT L BFRRIIYNINFREN. REMH L, BERR
AHE BREWHFEEART . B, YBECHFEFAIBRPIERENBELH, X
AshART . W HEFR (S SOPERD (B DL R AR X S ER R R, A
BEBEITE. XETEFFREREN WEAFELLRRT, MERLRFIRHIER
HFRNE. 8%, YEEXGHEREAMRE, AFFRERUSAB I RII RN ATRA
“XHAW (ST ERD RS HEREMROES o HPHAT TIREITR. R, 530
BRE, R RO R HF WA, MERRTI N ME SRR, HF B, iR
KPR ABERBE LWESH. B8, AR TR E LR BREBRTI KRB FE
E. Bit, Wi ERA m X8 B-HERTIER. m B

BAXRF | WEARS BEBRTRIITANZLAERE LA, XL, M
17 1 “9. 2. 3/R” BT T I, AR TE TR L L0 S Bk
38 2 AW EBFHRIE. LR HFR BT %
46 3 101, 225 A AHT, BT 3R Bl 4E R FEAE 4 1 (Ul

R BENAE) K2, WR A Tre . B2,
B12.7 B2 6D FRIRMRI 3 m o0z pord 1] b Py 77 25 20 00 B JBD K78 28, B )
° 3125
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MNP RGI ROERBAE ER IR T U5 M SMF BB BIR 5 R .

BR RIS RERBR .

L8 EFUR » 81 T HOE SO RIS RA KB FIRUFHES W20 BN HERBIL R
I MBI MRS RBZARERS L ENFRARATUERT I RPHTTER", B
MR RETREFECREBTFEREREZEER ., MABREXHFHRICREXR
FIRFFA R M3 — IR R — N RIT, XM R RFZ N ERERS, EAERHEST
“MER”BRIRSANFEZELSFHRERE. THETARHE ARSI
X%

12.4 ISAM 3C#F#1 VSAM 3044

12.4.1 ISAM 0%

RS A FFB A E ISAM 3 Indexed Sequential Access Methed WS , EE—FE
AMB/FBTHXHFAA TR, B THERUSE HEMEE =R FRARE,
AT R ERBE R A HEEAMEEC=RR5]. XHWIERER -84 E
TR o B SG 4R P AE— AR L SR 5 50 7 7 A /B B R T b, X [°) — A T » T iz 4
REWRFIRFFR. SINE 12,8 HEMRE—MEAA LMY ISAM X4, 8 MEEE L
— AN HERS BIERTI T H PR SES BEARG WA RS0, A 12,9 B
™ B—HoReECRFNEHRAIN ERFNXEEPBR - MERHRBFEER
HBRKXBE), FERAZEEPE—TERAALE EERIIHE-I R THE R
BREFMBEHARTER, WERAZEATER—TERORBEF@BAXETF) ,5FEE
AT EWBERTIVE. SERIIFHEXIMEE L HEEERSIBR, S/ #HE
Af, AT HEERIIWRT—ERT.

7 ISAM X FRRICERM SN ERFI B RRBEMEHEERS, EAEERSI
REERFTEEAMRERS  BENMERSI RICRTERENE - MIROMLE,
Mt REZBE EAETIIFEREZRIN I, RZ, FRE XU ETAFERITE,
MFAZIGHTHITFE. G, ERXBFED 21 MiCRENEREEME 12.8 F K
LKL

MHE 12,8 FiEEAHR, 8 A LEFRHA - THE X HE, BERSITPH R
HRGIIM, XRABAIBEMREN. BT ISAM XHHIEFREXLBFINFFRLY,
MEBAERHTEHER,HEA-HELBR—MIZBERERK, A G5B R
10, BRBHXATAE 3IHEEFE: (DEPFR—E N SUHE—D KRR — 5SS
K Qa#FEN—8 M MMEERE—MEHE; QR S5rBHEs —EBEIERER
EEMHEASEMEHK . FHZERERAAXBHX. B12.8 RE_MEEE.

BIMEEHMNEAXENFFREEHN MEBEHERHEREW. A—RERHNICFRSH

O XEMBHERT ERSE@RTDEEIMNKEERS.
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BHRS

BE C .
50 | ¢ ’ RS
) Rul R21l R4sl Rul Rgo
BERS] :
pagui o] [ Il ] R
330 | ~—— | B
R HE C,
620 | . 215] | RE R
100l 1 — —Rygs| - - [Rass

) ° 330[r| J l - l °c e leao
’ BE G,
4150 3843] |-—-- MR

| v |R3843
4150[ rl l l ‘ ' ¢ 00 ’Ruso

BHE

B 12.8 ISAM U&7 #l

XEF Ei3 ) PS8 e

HAERFIH B RFIH
B 12.9 BGERSIWMEW

e, ZHERSIMBE RSP MXBER A REERENICRNERXEBFE M
HBHNERESBEEPHE —-NMEFR. Bl12. 10 FaRiEACFEMBHAEKEER
F. EPQ@QRIBARHE T ERRS; (D) FIEA R, HE - EHREERTF 65
HHC RIRKIEH, B Reo B ER H K IE L (O FIEA Res ZJE KPR, E 2 B 1
HEARGI TR EFH R 80, HB B RSIMMXBFHR N 0, HEHEMFE 4+ EE -
B3R B Reo s (DD RBHYBTEA Ros 1 R EHRE R BAEE I HNWE-MERMAEM
f#f Ry @i th . i F 80<<83<C90, Ml R B EHEBMABGBER AENF 2 BEHEBBXHNE
—MER TR I R E, RINBHRE 2 BRI VB E RS T E
™ Res o

L1 1i] i j
123 x n
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EARIM BWHRIIM HEERIIT BHRIIW

9 | Ta C s e | | mzsl
Rso Rso Rz Rso Rqo Ts
Jsxx
Rioo Rizo Rizo Rizs Riss Ts
T B K
 (a)
AR EERX
[ Re | Ruo | Ruo | R | R 87
[ R | |
BHEK
(b)
80 i Ten | 90 | Tey | 145 § T HES
RSU RGD RGS RTQ R-B,D "l"z
EARK
RIOD Rl?ﬂ R]_!m Rl!& RHS TS
RQD / T-l mﬂjz
(c)
80 | Ty | 90 | Tes | 136 | Ty [.145 | Ty
R R Ras Ruo Ry T,
EARX
RQS RlOD . RIBD RISG Rl.‘iﬁ T3
Ro i / |Rusi / | Ra i Ta | T

(d)
B 12.10 ISAM SCHFRYE A TR AL B
(a) #HAHTs (b FEA ResBHCRBB MWL (O A Res/Fs () BHHA Rs HIEA Resf5

ISAM X BB IC REBREBZLBAR LR/ L, RFRBIFMER KT TR FE 708
fr 8 EEBBRIRCRT, MAREBSCRRNBREH EELT S ROEME, A
WA REARREASHE. KN, KEMIEREABHE, MEARPORBBELZE. B
W EEREAN M EE ISAM X 4. BIERBEANF, EHHI, ZH R —1TH K
ISAM 3CH, 3500 26 2 DX T 25 i) i o X '

BE . RIOFEITR—T ISAM XHPEIRTIHOMLE.

HE RMERIBRESMEENSE —EL B2, EARIIBEETBLREXHFHE
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HELER? B TE - KRERBELEREBERS . NELFESETE X BB, RIOFH
BRABERNFHERD. BEXGEE o MEE EERTIES T L, NE
K 3 BE B )P 3 E R '

E=%[g(1_i>+ii}(i—x>]

711[1 — (n4 Dz +n(n+1):J

ds + o LR, EER T MR RE XA R A BT L

12.4.2 VSAM ¢4

BIFEEFENH F VSAM £ Virtual Storage Access Method HI4EE . XFERTY
BHATRERENBUTHSNIE SRAFRETE. XAPRR XHREEHKX
B AR X EEEEEHAN, SAFRRTET BESRAAFHALRE LA
. APEFBRXHFHIERN . ATEFEXMCRNYMABERTENT WATE
& EATR AT X SN AT/ B S .

VSAM it 12. 11 iR, Bl 3 BMAEMR.: R3I K. RFEMBELE.

3im

EHXR

B 12.11 VSAM X4 MEMREE

XHHIEREFREREET . HEE TR —15 SRR EH X # (Control Interval) , B
B VORIEREAREN, Bl —HEENFMHAITHER. 25 X8 8K/ B34
ARMARBR—X4LEHKERAMMIR. 8MMEHKESE -1 RS EHXE
TEEAFHIIKICR. MFEARIE-EMR—K B W, A XHHRFIELS. BT
EPEREMEHREKRGIH. SMEH X E SRS b W E R EHA B %S
XA o i R RS B A 1) 42 ) X (] BKI 4B 4t o 7 T 4R 4 R XD B R 5| TR JRBLF 48
K— MR ERZEAESRESE MBI ERANERLE-BNERFREAERS . BR
BrEERIRT . FARRTIHEEAXBFREHARSFERAR XEHEHR
FITE R BT M E A w4 K. Bit, VSAM )‘C#EBEWEJHD?F?%*%??J@F?#EX,lﬂbk
BRENR (BT HHRE O HEH#TEREBFHFR. BT+ — A5 &R I
9 B A 4 ) DX R A — > B 4, PR32 1 X 38 (Control Range) AE%’JIZ[EJT#JFHJ—
A BREE, ME MR RSy — M E R .

FE VSAM SCHF A, 1R AT LR AN RE K B M 7E 42 i X 6] P BR T FF A0 SR A 5 LAStH , 18
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BHMEFMERE L (SRR ES) M X 8 5 55 8 (WX 8 7 #IC R
B, B KA SHmE 12,12 fra. EE G K E 7R — A0 5 i 75 A X 8] 5
T 3 4 22 IR e R

_ ERECLEEEY 2R | BHRE
’Elﬁ ’Ef‘ 9 oo | 9
SR | R BHEEE | BHER

H12.12 BHEENEGHREE

VSAM U4 &4 i X, RIEA N MEREMEXHNEFER. —REME
il X (6] 9 AR B % ERR—MERANERFE R ZMER R —RES /M EH X5+
AR MR H XE L FERFRORT| PR Es X E., SEARICRN, K2
BHFICREBADEENEHEENBERERNTREFEEARICRORBFENE
ARER MRHXEAXBFATHEACRRBFHIERAERNGFRENTABS. HE
ETRFRBAZEEHXEEH, MET —MERBANZETER XE SR, RFE
F—R R RBBR — B KR P2z & XE P, HFERRFRFEMRT . #HE
B X B 28R 225 R X 18 , 217 % 6 KR 53 e U 3R B R 45 R
ENR AUMBBARIETHEAFER. B TEHEERK RORESHEY
&L

FE VSAM U4 o M BR 1T e bt » 7545 R — 42 il X (8] AP B0 BR T R R B F K B9 C R AT
B3 EERESUEBANIICR. F8/EHXEZES, NTEZNFEFHEHR
315,

BRI, VSAM X S B BRE W EEE, — R RABRFH 15K HFHE= mF
A%, BENRAR SRS EMBHFESE, ATENFHETEL, FRBER
WX EARERETER, BRI BEACRONES5ZER—AFAIC R ER
R,

ATEHER MR, VSAM T —SH MR AR, i M F R ES R 8
FaE%E, REHRETSHSESHEN3].

12.5 EEFBSUH @IS0

HEFRXAEHRAARE (Hash) I HTHRB M. ERUTRAER, BRE
XHFFRRBFHFRBOT—FRF R E R T B IR BB FHERE L.
X FREFI A .

5@ ARARER X FXFRGE, #E O CHICRETRRATFRY. FTME
TR — A B, FE B SO 5 X A7 B 1 548 (Bucket) . BE— BB X
m BT X BLR UL m AR SR BIE R 0T A BE R — ik A o T 24 % m+1
SCR AR A ZAR H” . ACFES H WA R MR & R P AL R & T 7 i X B
X, ERR AL
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HREBH "N BEREnt+t1 MR EERES - RBP . EEREH{IR
HAE” A M RE » MR SCAERWB N ER”. BEEMERRDHEELHEZ
E AR EERE. YSEERPRERIFECRN . BINEE BB BRI HTE
#. B, FER BB MBE B NERERA LY ECBRAEHERE, B
HER—-HE®EL., i, E—-X4F 18 MeRk, HXBFH 5K 278,109,063, 930,
589,184,505,269,008,083,164,215,330,810,620,110,384,355, WA E m=3,
B o="7, AGRERBEERE R H(key)—key MOD 7, 78 2 6 B8 FF B3
| 12,13 Bik.

EEEXHTHTERN, B ERESEERBUF LI IERS) HER/HITR
BRARNFHETIRFER, FRIXBFETHAEEMNCR  MWBRBS; SN . EER/AR
FHEBIORBEEHBRE  NXHAREEFELR; FNARERE 0 E 058 7~k 5
HREMIERBEANFHEHRTINFER, EZREAIRAR. B, B ERN
Eily

T=a(te+1ti)
Hi.o AFBRBBHWBEE HE TRAERPHFIIRKE) , X 45 1k 4 28 4 4k

Boa=1+ ste HAER—FEBTR BORT 16 s i 72 PO FE o IR 2 40— MR R BT 7 B D
o HERE T, EBF TP

71
a=

bm
Hoebon HCHMERE 0 AREEL.m PBOEER. BRI m TR o, B o B
ANy BB BUE ¢ KRBT te>>0, MESWEE TR, B12.14 BART o fMa
BIXRER,
EE%@@)‘C{‘F*W%E%N,ﬁ'%ﬁ?%~1¢,{K%Xﬂ‘ﬁﬂﬂiﬂiﬂ?—ﬁﬁﬂﬂﬁh

e E7 ]

piideak

0 {063 {184 A o
1[s89 [505 [oos| of—{ 330 | | || .
2 A & 10
3| 269 | 164 A §
4 |109 | 620 A g
5278 [215 | 810] o—={ 110 { 355 [ | A | B L
6 {930 {083 | 384 A T

B 12.13 HBEFBRIHRHA A12.14 BHAERMERKBEWEER

BZ BEEFRCGHMSE  CHREIER R AFHTHERF A MBRTE. 7
BEERABERSIX, WEEEEE. KRR AR#TINFEFR, AkXRFHE
HUEFEL, BRI A RBTRRANE, 3 EESTERMOFBA MRZE BT EERHE
IS 2R, BIAE U AT 9 T R AR O B BN B BR AIE R . A IR AU
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12.6 ZREF XM

ZXRBF M HRE R R, N TR RPN, AU EXBFHITE RN,
REERENREBFHTHMBRBEARRR.

fltn, B 12. 1 M8 E BSTCE T EFIES BRI EXRRTF, B0 " MERR RS K
EEF. AFMHICHENTER. B47E 600 4L EMIER HENTFHTH. 5%,
WMRFEAR T RA ERBFRT] N 23 2% Y 8 14 7 A, BB JBUF 77 IO
FEE—MERET LB, ATIBRE. ML, N ZRBFICH, BT HE LUt
M EARAXHZI MTRRYL—RIIMKXBFRT . WEXBFRIITURAERN, t
AUREREN RIBTURIMFR LTLURKNE. MEXBFRIERAR, BIR
SN EERXEE AAR—RXBFHEMECRNEXBFRYBICRS. TENW
BRMERBF ARG E.

12.6.1 ZERIH

% B R 3 (Multilist File) B9 4% &R . 10 R 3% 3 28 F 1 05 4 il — 1> 88 B 3044, 9F
HETEXBFHRIFZEIERT ) MNE-ITRRXBFIRIRRBFRT (RAIKR
DB RAR—RXBEFHIEFHUR—TER. ERFINERFRS KRIARE
Z5l. BT RIIMEBERLBE LBHMERKE.

flan, @ 12.15 fFRA—NZEERXG. HP . 25 HEXBF . CRRESNF
EENTERFE, 2R 3ANFHER, KRS WE 12. 15(b) fiR, R TMF B EXBF
HEFRFOEKE. TL.EEEIMEBREN I AIRXBFI, EMNMESIWE
12.15() ~ () fim  AE AR B FHICFEEER —HRP. ATXERXEBEFR
B,EASLBEEMKETHMAE ., FN, EEEANEBELTE 400 FU EHEE, R
EAERTIFLER 400~449 X—T  RENEHBERLIBEH BRI B XERFHFAIL
R, XN EEEARTA RN EEFMZRENELE, MRNRG|IF LB 7H L
A BRNZ RIS R EHEMER . EBERERTRAMECXFITRE. WA
GHBERIMTEROKE, BRANER KERENERPHICR.

ZEHERXGSTHE LS TEYR. MRAEREHRERGERKE, WBEA—1
FIEREREGH NG CRBESEROLEBHZE, B2, EME—ERHARE
A BEEMRXBFHERPH X 2R,

12.6.2 @IHEXH

BHXHMZERIFHRHNETRRBFRIINVEMAR . &%, FREHHF
MK BFRT AEHR, REHRRXRBF IR Z RN RE 6 5%, MESHERP X
KXBFH—TPFRXLEEROPEICRS. S, EHCHREFSERNE 12. 16
B «

FIHERERT I WFLETRRICRER. SR LR R, AHRRIZTR,HTH
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Y

BES | # &£ ¥ 5 € W |BB%4| & & ® B
01 | £ % |1350|02| %4 |o2]| 412 |03 | |02 | T |03
02 | B/ | 1351 |03 | %k |07 398 |07 | B |04 | 75 | 03
03 | Bt £ |1352 |04 |FHEHL| 05| 436 | A | Z |05 | |04 | T |05
04 | FHEAEA | 1353 | A | RIFd | 06| 402 |08 | B | 06 | 7 | 08
05 | B sk | 1354 |06 |iFEEHL | A | 384 |02 Z |07 | T |09
06 |# # |1355|07| WA |09 356 | 10| H |07
07 |BEEY [ 1356 (08| #Kf |o08| 398 | A [H 08| Z | A
08 |7 |1357 | A | % | A | 408 |01 | B |O9 [P | A
09 |E Yt |1358 10| Ff |10] 370 |05 | W |10 T | A
10 | X {1359 | A | WA | A| 364 |09 F | A
(a)

EXGEF | kigst WREF | ke | KE
1353 01 ® o 01 4
1357 05 HHEL 03 2
1359 09 [ 04 4

(b ©)
WREF | kst | KE
3 02 7

KIEF kR4 | KEE z 03 3
350~399 06 6 & 01 5
400~ 449 04 4 T 01 4

(d (e)
B 12.15 ZERERIXHFRH
@BEIXH; OHEXBFES @OFL"RI: WOEBEAS"RT (“®BRERY

B, AR R EPETERE 7K, WRAER KRG REIPHIERT

MZ"RIIPRIERSER T HNESEBHE,

EBAMMBRICRN  BHRVEEANNERCERERNEEAFRPRAFR—K
RBEWICFEREFHIN, WiE K BIEMEB.

25 BOHE SO AR B 3O, TR R 5B S0 (m ISAM 3T , T 481 Hik 5= H L 77 0T
FHEXBFMARYEIERS.

EHESC M B R RGP, ER—RSIRD, ARKRBFHIDREAR, & EH
BHKERS, A—BEHRPERREERE,
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®" o1, 02, 07, 08
HHE 03, 05
M A 04, 06, 09, 10
(% BHR
350~399 ‘02, 05, 06, 07, 09, 10
(b) B2 4 FHER

0z, 04, 06, 07, 08, 09, 10

03, 05, 07,

o1, 02, 03, 04, 08

A H[ B

01, 03, 05, 09

(o) gEfEiR B EHE
12,16 - EHESCH RS IRA
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Mz A #% i R 5l

- & it
Z X #¥ (binary tree) 121
“ X #F# (binary sort tree) 227
Z X #&#&M (binary search tree) 227
ZX#HW (quadratic probing) 257
+ 4% (orthogonal list) 103,164
B-#% 238
B* # 246
Trie # 249

= & n
=LHFE (list of 3-tuples) 97
J~ X3 (Lists) (generalized lists) 107
I Ef%#E (breadth-first search) 169
F I (descendant) 120
F# (subtree) 118
F & (subgraph) 158
F&# (substring) 70
AOV-F (Activity On Vertex network) 181
AQOE-M (Activity On Edge network) 183

! & n
JE#E (element) 6
BAF (queue) 58
BA3k (front) 59
BAR (rear) 59
I E4E R (doubly linked list) 35
33 A% (deque) (double—ended queue) 60
I3 (parents) 120
MR (doubly linked tree) 248
FREFEEF (inorder traversal) 128,139
(XXX PHFER (infix notation) 129
FTFEHR (unordered tree) 120
X @ B (undirected graph) (undigraph) 157
T HBTHSE (garbage collection) 206
S ERSE R (allocation strategy) 196
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4y ¥ # (blocking search)
P ERHERE (internal sorting)
XA 4H (text editing)
X (files)
S (W) (have fixed size records)
AEHK () (have variable size records)
BE (30{f) (have only one key)
£ XEF (M) (with more then one key)
FriEHt (open addressing)

3L#54t (head pointer)

3L4 5 (head node)

i1 (edge)

HAR$FIRE (boundary tag method)
H W (spanning tree)

B/ CERHA) (minimum)

4 M (spanning forest)

T #| FiZs (@ % (available space list)
SEHE R BE ASL (Average Search Length)
SE# — X # (balanced binary tree)
SE#5 B F (balance factor)

S-#5ER (balance rotation)

FEH B (mid-square method)
F#59H (balanced merge)
IH3#-HEF (merge sort)

H3t#E AHEFE (merge insertion sort)
IH3# B (merging segments)
SMEBHERF (external sorting)

FEME®E (storage density)
B4 (storage compaction)
g (storge structure)

IR (FFfE%5H) (sequential)
X (FFfE4H) (linked)
SedE % FIFO (First In First Out)

Y (preorder traversal)
(W89 54 GEF) (preorder)
JE#E S LIFO (Last In First Out)
JG P (postorder t'raversal)
(WEDFEWRGER) (postorder)
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225
263

84
306
306
306
306
306
257

|

27

28

157

198
159,170
173

160

194

217

233

233

234

254

296

283

292

295
263,293

7]
78
212
6

6

6
58
128,139
138
44
128
138
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(BERM FHFER (postfix notation)
Bl ¥ (backtracking)
E A (digraph) (directed graph)
B EIHFE (directed acycline graph)
BHFM (ordered tree)
BB (sorted segment)
kR % (buddy system)
M (network)
%45 /& (articulation point)
X (critical paths)
XK#F (Key
FXHF (primary key)
KX F (second key)
ZA&E®RFE (Dynamic Searh Table)
[R X 37 (synonym)
M2 (collision)
HW%E (rehash)
hBEYLEE I (random probing)
it HEFF (sorting by address)
FER A [E] (delay time)
F#E B E (seek time)
fE# It [A] (transmission time)
Z A} (multi—way merge)
ZEERIM (multilist file)

t

El

B &E 24 E (time complexity)

% B J8) & 2% FE (asymptotic time complexity)
fii (bit)

B (string)

ZS&# (null string)

ZS#H§ (blank string)
BB (leveD
L "X H (complete binary tree)
€4 & (complete graph)
4B (R) (adjacent)
$P4EMEE (adjacency matrix)
$f#F* (adjacency lists)

i (4B#EF) (inverse)
SfELEFE (adjacency multilists)
#% & (connected graph)

& (EEE) (strongly)
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129
149
157
179
120
296
203
158
176
183
214
214
214

214,226

252

252,256

258
257

264,289

294
295
295
297
319

il
15
15
6
70
70
71
120
124
158
158
161
163
164
166
159
159



HiEE (B) (biconnected) 176

FE3E 4+ i (connected component) 159
#r# % (binary search) 218
# &k (folding method) 254
B M (shift folding) 255

(6] & &N (folding at the boundaries) 255
H#IER (decision tree) 145,220
# /FRHEFF (Shell’s method) 271
P HERF (gksort) (quicksort) 973
[MBR (gap) 293
FAFA B A E PR IRG (Inter Record Gap) 203
e8] 49 (@] B2 IBG (Inter Block Gap) 293

N & %

Zs A E Z2 BF (space complexity) 17
MBHIEXE R (Abstract Data Type) 7
FEF2 R (atomic data type) 8

[ & 3 4 2 B (fixed-aggregate data type) 8

A] AR 3 4 2 B (variable-aggregate data type) 3

£ % 2 & (polymorphic data type) 9

& FE (linear lists) 18
£k (linear linked lists) 27
BB (linear probing) 257
£ &~ W # (threaded binary trees) . 132
LR FE (threaded linked lists) 132
BgER (singly linked lists) 27
B (graph) 156
BE (degree) 120,158
ABE (in—degree) 158

H FE (out—degree) 158
WA (vertex) 157
Il (arc) 157
E#A%¥ (immediate predecessor) 19
E#/54% (immediate successor) 19
HEFEF I (immediately allocate) 253
#H#pHERF (topological sort) 180
#H#pEF (topological order) 180
#FHEF (list sort) 264,267
WM (tree of loser) 297
#l1E (query) 307,308
FE k¥ (table) 214
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o
I |

& (node)
#F (children)
#%% (ancestor)
54+ (pointer)
18/~ #% (cursor)
¥ (stack)
BRIN (top)
RJE (bottom)
B (tree)
B B931 3 (enumeration of tree)
WHIE I (traversal of tree)
M4 7% (Hash table)
M4 %5 ¥ (Hash function)
HAU 2K B (weighted path length)
(RBAKDFHERSR (prefix notation)
BB AR (prefix code)
HXKUE dirst-fit)
#Z# (searching)
<A FF & (sequential search)
JBE (runs)
JBUF 344 (sequential file)
B B8 &% (division method)
EFEHEF (selection sort)
fH 8 GEFEHRF) (simple)
W GEEHRE) (tree)
Bt (segments)

+
EHE A (discrete event simulation)
ReBREE M (special matrices)
3% 3 B $ (recursive function)
8 (root)
EHHEFF (bubble sort)
&G F & (indexed sequential search)
RBP4 (indexed sequential file)

B

ISAM (3C4%) (Indexed Sequential Access Method)
VSAM (3 #) (Virtual Storage Access Method)

5| X (indexed file)
B HE 3 4F (inverted file)
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6,120
120
120

27

32

44

44

44
118
152
138
251
251
144
129
146
196
214
216
295
308
255
277
277
278
295

65

95

54
118
272
225
311
313
316
311
319



+ — B
R (depth)
% % DFS (Depth-First Search)
BE#LEE: (random number method)
HEFF (sorting)
Mt (heap)
¥HEF (heapsort)
HFHEFF (radix sort)
4K [ C(control interval)
# | X5, (control range)
# (bucket)
BB (dummy run)

# % (linked list)
fEHiAE B (chaining)
HEAEYHEF (linked radix sort)
TEFREEFE (circular linked list)
{EFFBAF (circular queue)
24y £ & (equivalence relations)
23 (equivalence classes)
21587 H (latency time)
FEHR (forest)
# kW (optimal tree)
/B4 (minimal spanning tree)
H M 4% (shortest path)
BAERE (best-fit)
EH#4E (worst-fit)
B A7 {4 %6 MSD (Most Significant Digit first)
BAEAL BB % LSD (Least Significant Digit first)
BAEH3FH (optimal merge tree)
EFIFRFEF] (Fibonacei numbers)
BRI WAL (Fibonacei search)
W HLEME (sparse matrix)
M A (sparse graph)
#HEF (load factor)
# AHEFF (insertion sort)

H# UFA) (straight)

¥ (FEA) (binary)

2-Bf (3@A) (2-way)

# (JEA) (table)
WF 3 (hashed file)
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n
113,120
167

256

263
75,279
279
284,286
316

316

317

305

i

27
258
286

35

63
139
139
295
121
144
173
186
197
197
285
285
304
221
221

96
158
260
265
265
266
267
267
317
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¥ (data)
BHETE (data element)
BT (data item)
HAEXIT R (data object)
B EXE (data relation)
BIELEH (data structure)

B LEH (logical structure

+
i
El

)

Y LEH] (physical structure)

WIEHK A (data type)
B4l (arrays)

BFE e (digital analysis method)

B BERH (digital search tree)
#iE (frequency count)

4% (path)

%’ (dense graph)

B FEHF (tournament sort)

BE#-%FEHRF (replacement selection sort)

B X (full binary tree)

H it (algorithm)

# A% F (implementing linked lists using array)

A PCHE (pattern matching)

AT FE (Static Search Table)
BRERFHEFEE (stable sorting method)
HEAEEHF (diminishing increment sort)

& (disk)
#HREH (Huffman tree)
#HEBHEE (Huffman codes)
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4,18

~N Oy W 00

90
254
247

15

144,159

158
278
299
124

il
13
32
79

214,216

263
271
294
144
146



Bubble_ sort (a[ ], n)

AddPolyn ¢ &Pa, &Pb)
CreateList- L ( &L, n)
CreatPolyn ( &P, m)
difference ( &.space, &8)

Free_ SL ( &space, k)
GetElem_L ( L, i, &e)
InitList_ Sq ( &L)
InitSpace_ SL ( &space)
ListDelete_ Sq ( &L, i, &e)
ListDelete_ L ( &L, i, &e)

ListDelete_ DuL ( &L, i, &e)
ListInsert_Sq ( &L, i, )
Listlnsert_ L ( L, i, e)
ListInsert_DuL ( &L, i, e

LocateElem_Sq ( L, e, ( * compare))

LocateElent_SL ( S, e)
Malloc— SL ( &.space)
MergeList ( La, Lb, &Lc)
MergeList_ Sq ( La. Lb, &Le)

Fis¢ B & & # 5l
® 1 =
/¥ a SR HUF S B HE SR B /N E KA 8 5

® 2 ¥
J EWMRA Nk :Pa = Pa+Pb

J BEFBA A TRNE BT FRLGEIHEBRERL
A MAmTAHREMBY BIRR—TEAKXNEFERP

[ E—EHA space PHEIRRB/E(A—BIUB—A)
/oL _

/KRR k A28 IR G A E B & R

A B e BREMLGESMBERLPE I TRETE

/) WE—NEHIRFFRERNRER L

/| E—HE A space BN RBER—TEAHER

/) EWFFEYER L FRBRE i ATE HFh e BEAME
[ EWRE SRR ER L P MRS i TR,

/ e e BEIHM

A OBk A NERFEERLAE i MR

A OERFEER LNE i A TEZINEAFTHITE

N EFREREORERERL MBI PTRZIABEATE e 29,
N ERRERONEERRER L i M TRZIABATLE e

// compare() B JC K B L FF
JOEBESREEERLPERE I MEL e HITE

/ EBRFEERLFPERF INMES HEXRBH

/&SRR RS NE B 4B 4 & T4, B IGE | o

/AR AFEER Lafl Lb BAFMAFRER Le
// VAFAE FIBFHR La f1 Lb 18 B3 A0 A B IBUF & Le

MergeList_L ( &La, &Lb, &Le) / JAHAFHEER La M Lb BBIH A F R Le
A BRREELMER Lb PERTE La P BIETRIEAEL La

union ( &La, Lb)

Bank_ Simulation ( CloseTime)

® 3=
A BT EBL K — XA P ERTTE & 8T 2 E

Conversion )/ X FHIAMAEE — 36 G+ 2 5 B 80, 4T ED i bt 55 FLSF (L A9\ 2l B

DeQueue ( &Q, &e)
DeQueue ( 8.Q, &e)
DestroyQueue ( &.Q)

/ BB ET] Q MBALTE, M e BEHME
/ MBRIEE AT Q B BALITTHR , H A e B EHAH
/| BT Q

31,
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EnQueue ( &.Q, )
EnQueue ( &Q, e)
EvaluateExp;ression( )
GetTop ( S, &e)
Hanoi ( n, x, y, 2)
InitQueue ( &Q)
InitQueue ( & Q)
InitStack ( &8S)
LineEdit()

MazePath ( maze, start, end )
Push ( &S, &)

Pop ( &8, &e)
QueueLength (Q)

ClearString ( &S)

Concat ( &T, S1, S2)
Concat ( &T, S1, S2)
get.next ( T, &next[])
get_nextval ( T, &nextvall])
Index ( S, T, pos)

Index_- KMP ( S, T,pos)
StrAssign ( &T, # chars)
StrCompare ( S, T)
InsIdxList( & idxlist, bno)
Strlnsert ( &S, pos, T)
StrLength ( S)

SubString .( &.Sub, S, pos, len)

SubString ( &Sub, S, pos, len)

CopyGList ( &T, L)
CreateGList ( &L, S)
CreateSMatrix_ OL ( &M)

/) BATE e HERS Q WFWABTR

/ BATR e ATEAAF Q FHWARTE

[ EERREEENNERBEANBERRERRE
/R e BEAESIFR S MRTUTE

/BBEx EREN I ZE ol n MEBEERAMNBIEE 2
/ HE—-IEHELT Q

/7 WE—TEHEFRAT Q

/ ME—-IESHIIFERS

/ — R NITREBRF

// KHEE maze FMAD start B O end B—KEiH
N BATE e RIBFR SHFHRTTER

/ BBRIESIHFR S WIRTBUTE, il e R EHE

/ BREFEFHRBAF] Q FRTTE A, BBAFI B BE

g 4 =
[ ERFHENNE STERS R
/P TRE RIS FEEH S S1 M S2 BE W R A H $
A FA TR E AL HIAY S SN S2 BEEE T AR A&7 8
/R # T B next BE{E
// RERXHB T Y next BIPBIEM
/ BEESEFRTHEES SHPHMNE
/) FIF next BBEARIESFR TEER SHHUE
/ IBHH R chars BN BABEWESE T WIE
/B EEEHEEWNSE SH T MHELER
/¥ HE% bno B R BFEREA K| idxlist
[ ERTEREEWAE S P58 pos M FHZHB/AS T
/) BEERRERRNE SHKE
// F Sub REURFHEMEME S S F % pos MEREKERN
// len BF 5
// FA Subig BB SE S FE pos MEREKE
/ Flen By F &8

£ 5 H
/ RRAkRERFHEEN, M) KR LEHBITXERT

/ RAKBERFHREN ] XRHBERAS SQURLERL

/ MBRATFEREFHERTHWEERE M

FastTransposeSMatrix ( M, &T) / RA=ZTAIFFRETSHBRERE M WEEEST

GListDepth ( L)
MultSMatrix ( M, N, &Q)
Sever ( &str, &hstr)
TransposeSMatrix ( M, &T)
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/) RAKRERFHEN.RKLRL KRR
/O RERRATEHERFHBRNERERR Q=MXN

62
65
53
47
55
62
64
47
50
51
47
47
64

77
73
77
83
84

72,79

82
76
77
88
75
77

75

77

n
115
116
104
100
114
102

[ BE—A KRR IES 8 str 58 BB ER 4 hsub 1 str 117

/ RRAZTHMFRRAOBHRESE M WEEERE T
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F 6 = n

CreateBiTree ( &T) ) EERFRFRAZRE AE-NERERH W T 131
find_ mfset ( S, i) A BRBESHIFTETRAR 141
fix_ mfset ( &S, i) JBREIRETR.HFEN ERBELFASEANERBENETFLES 143
GetPowerSet ( i, A, &B) / FRARERRRESHR A BEE o(A) 150
HuffmanCoding ( &HT, &HC, *w, n) / WE#HXEW HT, ¥ REBFHOHRERH HC 147
InOrderTraverse ( T, (* Visit)) / FFEEF_XH T i@ AH & 130,131
InOrderTraverse- Thr ( T, ( * Visit)) NV RFRRA IR RERRAIN_IWT 134
InOrderThreading ( & Thrt, T) / FREH_XH T, ERPFLRER Thrt 134
InThreading ( p) NS PR XML RL 135
merge_ mfset ( &8, i, j) A RSHEHENMEARMEMHFESI S WIHLESUS 141
mix- mfset ( &S, i, j) / RFEITEAHEENFES S WHFELSUS 142
PreOrderTraverse ( T, ( * Visit))/ R XH T B HE S 129
PowerSet ( i, n) YV REATENESG AWEFEE p(A) 150
Trial € i, n) A RKn BEREBEENSERR FEEZ _ 151

£ 1 = m
BFSTraverse ( G, ( # Visit)) J I ERERBE G, PR (Visit) B 5 A 170
CreateGraph ( &G ) / WER G HEE(PEER ZRTFHEN 162
CreateUDN ( &G) /) METE M G AR (PRIER RRTFHEH 162
CreateDG ( &G) / WEREE G YT FHRFMEN 165
CriticalPath ( G) / AR G #& T EE 5 185
DFS ( G, v) A WE vATLR R B REEREETE G 169
DFSArticul ¢ G, v0) A MNBEOATAERREREBIE G, ERIFBHAXTR 178
DFSForest ( G, &T) A BAXEE GHREREERFEAYEDBETEORAFHERT 171
DFSTraverse ( G, ( * Visit)) A XHE G ERBER R 169
DFSTree ( G, v, &T) A MNEVvATUR R FERRNE G, BB T R A E SR 172
FindArticul ( G) N ERFHHEEEG LY A 178

MiniSpanTree_.PRIM ( G, u) / ASEBEENE u I TIESELEHNERNGHENMNERK T 175
ShortestPath_DIJ ( G, v0, &P, &D) // FA Dijkstra HEREFE MM G F NS v0

/ BIERTUA v # R sE B2 PLv] R A A E DLv] 189
ShortestPath- FLOYD ( G, &P[], &D)  / H Floyd H¥%RA BN G H &K DA v

/ #ow Z BB % PLv][w]R R A K E Dlv][w] 191

TopologicalOrder ( G, &T) Y REEMGHETAFHENRE EERE ve 185

TopologicalSort ( G) N & GIEE, Wi G TR —RibFF 182

¥ 8 | n

AllocBoundTag ( & pav, n) N B RGIRENEESREE _ 200

AllocBuddy ( &avail, n) N IKERENEESEESE 205

MarkList ( GL) A BFAEES T X3 GL, X R i A R InAn & M4 S s E 209
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CreateSOSTree ( & T, ST)
DeleteBST ( & T, key )

InsertAVL ( &T, e, &taller)
InsertBST ( &T, &)
InsertBTree ( &T, K, q, i)
InsertHash ( &H, e)

LeftBalance ( &T )
L_Rotate ( &p)

R_Rotate ( &p)

Search- Bin ( ST, key )
SearchBST ( T, key, f, &p)
SearchBTree ( T, K)
SearchDLTree ( T, K)
SearchHash ( H, K, &p, &c)

Search- Seq ( ST, key)
SearchTrie ( T, K)

SecondOptimal ( & T, R[], sw[], low, high)

Arrange ( &SL )

BlnsertSort ( &L)
Collect ( &r, i, f, &)

Distribute ( &r, i, &f, &e)

HeapAdjust ( &H, s, m)

+ 332 -

£ 9 = "
/ AHFRSTHE-BRKREERM T 225
N EZXHFEW T R EAEXBFET key MEETERN, WM
/ RBET RS S p HIEE TRUE; FM3R [H FALSE
/) EFEHXHRER T PEARK PR EER AR XBFH
/) BREBRBATE - XHFR KR V6, W HIEELAE 237
N BZXHEFW THRREELBFET e key WEJETER,

230

// A e 3iEH TRUE 228
/J EmB BT L45E * q i key[i15 key[i+1]2Z[EFEA
/ REFEK 244

/BRABRIHBABRBELR c BIFREHBHER HP RN
/ OKs & mhRR BT A, M EER FH &

/SRS T S A N B X RIEE L HRELE

A S p A AR XHFREERLE, LHZE p EHHAN
7 WRELR 236
AR pd ARM-NHRERERELE LB E p BRI

259
237

/ HRRER 236

N EERRSTHHEBERRXBFE T key 1

/7 BEETER 220

JETHEXHEFRTBABRRLEFE T key B

/ BETE 228

J EmB BH T EERXBRE K, RELR(pt,i,tag) 240

J EESTER THERXBFET KHWIEF 248

J EFREERFR HPERXEE I KWTE 259

/) ERFRST PIREEREXBFET key WHRTE 216

J EER T hERXBFET KHWiZF 250

// @17 % Rllow. . high] R H R MEE sw

/) OBARERRERN T 223
£ 10 F ]

/) BREBSERSL PEEAMNEHEREICRMAE. 68 SL

/ REFREBFIEEEA P IFHES 269

[ FHFE R L AR B AR 267

N ABER keys[i]BA/MEXMH (0. . RADIX— 1B HETE

/) RREER— MR, e[0.. RADIX—11H& FRIRIEH 288

/) BEERLW o RPid RO & (keys[0],... keys[-1DEF,
N ABEREE N REF keys[iJ# Y RADX F&,. R —F
// BFIEFER keys[{]1H[H

/ B8 H. ils.. m]FiZRMERFR H. 1[s]. key 25 HHE
/OBERMEX . ABHAR H o[s]MRBF,. 4 Hools.. mIBA

288
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N —=AKTHEGEEFCROXBFIE) 282

HeapSort ( &H ) / SHmFEE H #7EHEF 282
InsertSort ( &L) /IR R LAEEERAHR 265
Merge ( SR[], &TR[], i» m, n) // ¥EHFH SR[i.. m]# SR[m+1..n]AH HHFEH

// TR[i..n] 283
MergeSort ( &L) N XIAFEER LERFHERF 284
Msort ( SR[], &TR1[J, s, t) / # SR[s..t]H3#FHF R TR1[s. . t] 284
Partition ( &L, low, high) J FEImFEE L P FFEF L. llow. . highl#ig % , #H Hi0 57

A B, R BB A A 274
Qsort ( &L, low, high) / FHBFEZE L op ey F RS Lol low. . highJgE 17 ek HEFF 275
QuickSort ( &L) A IR L #E4T R HE 276
RadixSort ( &L) / LERRAGSHERERSWINFR, 3 L EERHF 8 L

A kRS TF MBI ARFHESER L L0 LEAR 288
Rearrange ( &L, adr[]) Joadr B HIA/FE LA FRE, B L. o[ade[i]] RS i DBIEF,

/) AEERE adr BHEL. o A 290
SelectSort ( &L) A AR LR R EFHER 271
ShellInsert ( &L, dk ) /) XHIFFER LA — A R i AHERF » dk o3 it 272
ShellSort ¢ &L, dlta[], 1) /) HeR R FS ditalo. . t— 1] IBFFR L fEH REEF 272

$ 11 B 7

Adjust ( &ls, s) /W ATF 45 5 bLsIBIMREE &1 1s[O]#Y B 4% ] 46 I 3 17 299
Construct_ Loser ( &ls, &wa) / $A w PMERBAFELER wa, BEMER 1s, & H X HF

A BB R 302
CreateLoserTree ( &ls) / BAb[o]E blk—11AEE-XW Is WM FHEAFR k

AT A TFEARE k RBEH s WERMER 299
get_run ( &ls, &wa) A REB—IWERIEHE 301
K- Merge ( &ls, &b) H FIRBEW s RSN 03 k—1 8 kM ABFES 298
Replace_ Selection ( &ls, &wa, xfi, *fo) / EWMEW Is MANFITHEK wa L FIRB-2EZ

/ HEFF RN I33F B 6 AU fo o 30 301
Select— MiniMax ( &ls, wa, @)/ M walqli ZlI W& 6948 L& %6 # MINIMAX i %, &

/ a EREFEREHER _ 302

# 12 = il

MergeFile ( *f, g, *h) / BA#&XUFEEEFOESIFCMEF Mg AHBRFXH L 310
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Java —RLAR: Java B FE | Java SE | Java EE
Net FEARKE BRI FRICE: ASPNET
Net FEARF BRI TRILE: CHES
Net EARKERBFR FRICE: VBNETH
Bttt C/IC+H+HRBEE T EIBRUIWIRR BT H+IURERE
Visual C++(VC/MFC) B FHEF R TATEH
Perl/CGI JIATE & e I BUR T bk A4
Python & & 4 % I BB (A 7 H-+UAEUE) TEIL 2
B¥ 84 Ruby. Ruby on Rails }§f BB F &I R TR
ol FE B T R 5 (DBMS)KS M ST RIEIC A : MySQL & | SQL Server £ | Oracle 5
SPEHBTHMEFRIFEE I TR | Flash WERERESITH | 3D SERFRHIEE S TR
B3 HTML/XHTML. CSS ¥ ¥ I BE FHRICE
BT JavaScript. Ajax #RZEZEI BRI TR RICE
P2 B3R PHP JF &K TR+ FH+IMBES TR T EILE
UML 23 BFRTRICA RIFRITSTFRARLE
£ LinuxCBT SR RS Linux PRIE A I RIRBAE —hhil
REHM: FEah Linux 2 3 BORRBER (B 7 H+UEUE) Linux SERFRR
Linux RGEHE RNESEIR FRILE
Linux shell. PI#% K& RS AEHE dh R T RIS
UNIX $4F RGO it % S BB < HB 75 +A15> 4 K BIC
FreeBSD/OpenBSD/NetBSD #& i I BRI R 5| & HEE-UIM
Solaris/OpenSolaris F.F45. PSSR ETER FHE T
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