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A int EETERE, 228 a F1b ZEREH AR int XEFTRVFIIEH.

BEARRER VAR RS RS, XRERE P8 T ROE S ket s R
BHBRRBET, WICRESEERIESVIEES ORI . AT
b, BRETNREEAERABRFETES AENL, rERRENT LRR
MERIBCFHNES, Wath, a-b, axbflarb %, MARROEHATHIAIHZN
fAIFORI, WABHE CPU N TS 1+2 SATILRFFRIRIE, XLARIER WM
B, MEGEEFRERMRALEE, FRERMIMSHEE, Teftat8i. t4
HHHIES, AEMSEIEHMBEIEN. LEOEH . FRBHERE, RITTLUEE
WEA MBS




FFOR R B SR ORI A R SRt R A 4 E T 220 A A B
A, R RREYE G MRE MBS AEN TR, ST ER0E
W, ARELAHRHTARIEE.

1.6.2 HRMIEAER

AT BABIRREH TR, A T HREIRLA.

HFRHBGERE (Abstract Data Type, ADT): RH—MEEBIR R LAEZALE
L —HBRE. BIRERSAR A E SRR T B —SLB A, TS AR LY
WIARFALATRX

MR BT, &ML, AERAEL. ANEHL. PC. FARHIN. PDA,
EEERTISMHE B X8, ORERRENISH, BoBRHTHE— M
RPUEER, RECLHE LEREIAXLEER R R LI 5 ERER R, (Hi
FHELMBCAEERR, EHHIRRERE, CIHRMRN. BEit, WK 0
BETHARLB B AR

T, MREFEERAUGEIL CLE GFRIMIBIRRE, BT LRI
HEEEROT AT B O EBHRER, WINRIRE X TIHERESE
RN RS, SRASMEIALR. kR, SEERMIHIN x /1y, % 3D
REHIEA z 1, MAX=MERMTRIGAE—RHIL, RATKEL—1Y point
M EIEER, ©F x. y. z PRI, XHRARTT Ei#E— point ¥
R RMAEREX — AR T .«

RIEMREERERINE YL, CRAFEE EZRA L —4RE. RR 850
B XARHMMERENK, EEKIEREARDER (Mario). RAJGMELTIL
FREARME, & @k BB BT B TS —MHRBEERRENT
—AMEEEN R FIENR P SRR R L AR R R BIRTTRABRE. 2T, —1
REESETI B R R E LR, X R AR E RO E . RO ER,
AREFF 4G RAFIRRAE, ERIBE, ERARIRIZERN—FIT FRRIE, BERE
HHLGRABETLGERR— M, A T RET PRSI R,
XA AR BRI SR



1% MBS0

B 16-1

Wb, MRBEERBGI T RFBOT MR MR SRR,
IR BRATE P IS AR 2 A/ N L B AR TR, SRR RS —
HHANREA A BHRALEL, FHBE TR S M — DI BT, AT
BRI AR Rk o

HTETHZIFR PP R AIRR AT RE, ROVGH T MR MR
FomEERREE R
e -




1.7 B&5Em

SREBABR-AAEIUGLENOT, BPEIRERREE. S8 TR
MNER, RAT, RE—EN, RARRBXEMILAFGELRE, FEIEHMLE
W, TR “BORGHET X, ILTEERBMA “EREHRG A" RE
BT IR TR BB o

B, ERETHUREII— BARRBES, W 171 FiR.
HiR
BIENR
BRETE BHETHE HRTE BIRTE

HET  KUEW2 BdEW1 BB BT URT? BT HuETR

A 1-7-1
HIX LA, S T BURGEIE S BURGHMR A EZ MFE— RS ke
RAMBRTREE . FRRSH, NRRRMAERNT®, SATRNS%E, WE
1-7-2 ffi7Ro

pict -t o) W
REEH Qe zeas ]
LRt *SEIETPIEAA
s
Hlesizn

172

ZJg, BRITENRT MEBESE R EHMIATTE, A4 RIS F .



%1 ¥ BRGNS

18 HEIE

B, REMALECLITEAFEIRSMNEER, TRIMSER. . R
Bf. AN, HEFMFz. LR L, Tikeita, MRESHATUEFIE
FE. AEREEBEANA, AATRESHE. MBRPRHFET, ZAFEN
BT HESBRBANE. FRUIREG? SERIFOERED? TR, B
HETHARE, XRARHA 24, “RIBAEFGE" . AEREFE D —ETLUER
2. HRET, MATRACERERT, REMFLFTT.

BAMER—ER, WEIAREE: PRI amE.”

B, BIMMOTHERHAAGTE, ELEANTHEER? ETET, TR



OLiD




2w Nk

¥ %
AR ECOERBSROMR, EHENPRAAESHERFES, H8
FRIEESRT—IUS MRE.




=R
21 F 45 B

BALR¥ KR

LR EERE, ARFEARE, B, RTRIR, RESIREHRL AN,
Rt KB REMIMERET

R, REFGRRE T HUREHLERN T, T EUOR, HEEREHE R
PRGE. ARAM, RO, BRI IINFE, USRSt 4, i
WAREL T2 RKI1R, SRRHNERBE—KERE, i LGN .

SRENNBONBIERE ERAFTRMT, BoFsT 92

22 YIREMEHEEZXR

AV TR BURLH, EREEERSHEIEE, URENZAMNXR.
Wi EARDHEN IR S RIS X AT

AATTRERER T, AREIRAPEIRAETE, ERMAE R BfZH
RATAXARE? TOEBAE—E?

XEBE AR TR, SKXRREAER, RITHELAERENESR
B, BITHRBE, fAk—F— «RlA» 18: 00 F. B, BASRXE? —@EA4
R, SRMEES WAL, FTURLEBRAR. HEMRT, REAHLE
ko FRUMHTREEBEZNRY. 2T E¥E, —BiEl— PEW, BARET
BT, ETAR, FORMIEARR #95 R B0 HFas 2 A AR, dugiBmT.
RAEEEELIH, TRMERELTEN FEK, EBHBTEANDRIKE.
B, XHPRELFW?

HL b, FRSAMERRRELONR R, RRBIRLSH, SRR, RATT
AFEAR S (B R A LR R BB SE  5E . WTsE)E, ARTTREMRBUAT AR, A
X L PR AEAT FAL. EIR RO FHOA M A Ak R, R %
B, WEFFMEBEE: R, VR OINEN, OHE-LRARFOA, fIEGR
LB UMBAER R E BRI, AR -

WXL, EARNTH I — 2 A RTFIGIARNTR TR, WIDBF 32



HoW Wik

4 B At T A, HBRXLRGFRERMAE LS b, BRBAF R
To MH, XBRR—MBANER, BRINFRIPERIXHOA, XERMER
BBREAT L, FaRRT .

FRLERER, IEFEAEE, BWHRE " 4 H—TTRERIH, @
MR, 1 BuRsiay WS, MEREIRE, WM T MR BURSA, I
eV B 77 JITETTED o BT THO IR th R IR SRR IR T 9 o

2.3 WHMEEHLLE

AFHBELEL—THHENES, FMEENER M, 2REARE, FF_TL
BRE/MNEFT . ERERRE R 142+3+++100 L5RIGRFE, RIZELS
Wg?

AEBAXG LB TFHEHE CHESRM (& MESHRRG)

int i, sum = 0, n = 100;

for (i =71; i <i='n; i++)

(

sum = sum + i;

}

printf (" %d ", sum) ;

XEBREEOHENEFZ —, EME—FHE, RAEMRIAMENELT.
AT, RIS EERIEEH, EXRREIRHNRT? BARRER?

B, BABIE G RBCER B EE R, R TN
i, EAGERE—T, XA NERWTRIRS AL

PR 18 A TEE/IMIEREN, EANER—X, REREL, MEEIIET
EARL I FAERE SR T AMEEFN RS, BMERER, FRAJMR™
H. TREMEBEN, MERGMFERITH 1+42+-+100 WER, BRI
SEE%R .

KA LA SHOXAER RIS, RATRIRRAH TR, £ 5050 EIfidEH R
7, FAME SN RIET 1+42=3, 3+3=6, 6+4=10, - , 4950+100=5050 iXf¥
RN, BETRARA. BAENTHE, R TH=E. TRIXMDE, A
fA] X At fs A5 R ?



SRR
sum= 1+ 2+ 3+. + 99+ 100
sum= 100+ 99+ 98+.. + 2+ 1
2xsum= 101+101+101+... + 101+ 101

%1004
P4 sum=5050

PR PRI T :

int i, sum = 0,n = 100;

sum = (1 +n) *n/2;

printf ("$d", sum) ;

MEREME, MARTEEYTS - RREZEGINEE, SUTLAT 1
tiE 100, EME—F. —H. 0 (FEEXBETRERAKER, BN
), RREZHE. ENRARANER, RATENERL—T. —7. —LK
HIEIEE . AR, CIPRN T 3.

24 BHEENX

froaRB®ER? Bk MABRE-A %, B35 (Algorithm) X/ HiFEE R H
PAEBHEFRPTE) - ERIFEAEAT 825 F (HLATRINTENEHRE) FEH
CEIEECTFEAY o Al AT RO R E R

FERMAREDERBSROMR, EHHNFRALESH
FRF, FEASKESRT—IASMRE.

RIABBIFRATEER], XMTRENEM, R0 SHEERARRN .

AEAMBEE AT, ARABEMNEERG? XTEMELREE, RREE%HE
A LM E AR

L RPEETHEE, FRARORTEIL, BHE MBI AR
FrAMEE. EEBR—/NAE, REFHOEEIL—EELE.

HEBENT, RE TS, BELERASVSFIRERRERT. STURITH
/e, WATLLRRATPRINIES XF.



$2¥ W&

AT HREANSHLEM, FELRSETR —ENRIEFT, BIEFIIORE—
ARE, BRI ENIIRE, XREIILT .

2.5 HikmH

BRARTAEARE: WA Wl A5 FEERTTT.

2.5.1 BMANHH

AT A A HIER, HERARI RS MIA. RENTEASHE
BRI, WMASEERLEN, EXTIHIER, WITEH “hello world!” XFHHIA
W, AEEEMBMASH, BEEENBATURES . BRELE-THE M
H, HERR—EREMMN, FAREHS, RAXNEHRTG? e LT
ENfit, AT LARRE— S MES .

252 AFK

Ao WARENTARNSRZE, HIERTAHATRER, HEAE
— M ERETEZNNEATR. HELHLHRE HILERORE, XRRAWHES
FitE. YRXERF MR RABCETNN, TRELFR ALY AT, WL
BEN FRR FRES S, TINEER LN SHE, —EREHR, BE
YERLERAST, TRBEHKRET, HENELBAIRAT .

253 WEY

BEME: HENS—SREAARENEL, FEHA- . BBE—ExE
T, AAE—FPIITHE, HRGBASEEE—OHHER. HENET SR
T ST L o

2.5.4 AT

AT HBNE-SRAMRTTN, WRER, S—SHESETRTER
WHTER . FIATHERRE HIE AT AN R 7 EHLIEAT, BRI ERMER. REE
BRI MU A7 AR B KO R0 335, RIS AR, iR



FAEFER, ROVURTRET . TRRMAMRMES T XN T, R 2mie
BEFCGURE IR, AN T IRATIIUAE B R T

2.6 EFGITHER

WA RATHEN T, FEARME—H . bR, B— A, FLaSHgRE
MRS X RELE AR R A UM RS R E RS RE T, 2 4R 2EE
PREESE, A MRIEF, BEW Tk, FENMBREARTUT . AdiEkE
K, REFEARME—, HAHHERERAEN. TRIFEE, MRIIRREER
AR, ENRTARE SROVGER, MG H KPR T . Baftad s
HLE?

W, s, AR, FEE, BRERERN, EERSRA L, Bkita
PULNE-2 94

2.6.1 Em

ERt: SENERERIEEEEONERAIA. WM TR L.
AEERR BTN TR. AL RN ERER.

ERIEN W WS LERANZERN, KM AU TR,

1. BERPRHESHR.

2. BERERT R T A H R AR RENS A R DR

3. SRR T AR A SR RENS 5 L T R AU OS5 R

4. EHREFRTROERN, 1R RN ORE A T E BRI R

MTREBE L, B 1 EREAE, ER OO BEER SRR LR
e XAMAL RN, REFRAEFEER—. T2K 4 RREER, RIVL
RO REE SR A KBS E RIS R

T S 1 TE B 2K 5 50 /ST RE AR P sRAIE B0, T2 B A E
Ho HEBI—NEASIELE AR ERRERIN, ROIER BB, FTA—BASE T,
RAHEEAK 3 10— RE R AR

HRHIEH  LHHEYE?

22



H2E WE

REF, RTETRAEE S, Bk, MRE.

2.6.2 ATt

Wtk WA BRI TETMER. BT,

TR A B T AR, MR I R SR, RRMRI, I
BT RRAUE %

RERAUM W LR —MMEAEORE, MEFRXBFR L LRI
KEHRPHTH . FAHRE CHEL AN/ N, FLEHR— F RS
Bo BTFMIERIGR BRI XM, MR ABERN ARG, hirk
THHENAMBET, LXSHARBEAMBIRTGN .

EMNERBIER, —HERN TIHENRT, EEE M EENEMRAT
BT ARRE, IEARBRZCH, HOKRUAT RN, WRTEEARST, HiEKT
HOHAMES T4 4. MEERAE (WEFEIHNEHRT) FRREZENR
o

2.6.3 fitiE

MR FEIE DL RER AR A S AR NS A B RALER . He i A\ R )
REERARER ABE

o SRR AEE, MIEGREIHERAE, MARFERNREE
HPHLR.

2.6.4 RHEREEFMEFEEERR

BT, SR EOERL %R A I R B R R

B I RCR AR A RIS R BATRS (), TR — D, WRE S ARG A,
PATH G A SRR, AT EHCHIRAE. /A0 BRI RIEE TR
PREN BN, EERE R BT AT & AR RSN A AR 2 ]
B R R R A R B A BARRO R o AEETE, A4 LR
Rk, FIBEMRTE, AMBORIS, AR —HNER, BiFRBORFHEZER
WERRSTE, A E RS R R 100 DARBERETES, SRe
AR A (0 RICTA4E  FIR FRA A0 ERA MRS, ROTAR

23



RABSRAT AR AURAE b B SR AR e e

ik, WL, ROZEAERME. k. . BBCEAURE R A
fiE.

27 EEHENERSE

Wi FATR BN H R AR XERCRAMRIENRTI . FAKN
ey B Bt — SR RGBT (B9 ?

EFTE “RBTRD, RHREE". WEASBEINTERE, RIOTEIMEE
BRI, FIRTHENETETIRE, R EARERNECR BT 2.

2.7.1 BREGZiItHE

HEGHITH: XFITEERERE R R AR, FA AT
B E BRI R FFE TR AT e, B 2 SRR A R I

{BSXFR T i AN RARABRFER

= AR SE ORI AR, W A B R R A R AR . R
it R R CRA RS EE, RAETETAK =02

= EEEE BRI AR SRR R R, AN SR REAA S
%o BRNE, BN —G LSRN, R4 286, 386, 486 F
ERFENYARMAL, EORRROEEEE E, RAMRERIFRR; T
FrAMBRERS. SmiFd. BTERFRENAR, BaTYmEiIng
R; BHEA—GYEE, CPU MARMAR G AWREA—H, thaiEka
HIES .

n  EEAIREERE T E A, I ERR R BT A RS W R R AR
AHRARR, BEEBH RS/ N BERE AT EESAZIGER. o 10
MFRHEF, RERA RS, ZRILTFREZE. MNRE BT TN
HFHE, BARERNERRIERAT . IARNTAT BIE, 2R
FAZ DRI, SRR ARREHI WA R

EFHELU TSI, ROSERTRA.

24



H2® WE

2.7.2 BESHEETTE

AT EARTENT, N TXHERAIPHER S, B T — U 76
BT

WRIAHAE I FE AR FREIRT, KRG I X BT

G4, RINZN, — 1 ARAETFESRE ORFIET N _LETH TiHeE
RS IR T T %

1. FECRMRIRRE. J7ik.

2. HRIEFAERARBHE .

3. [AERE AR,

4. MSPITIRS IR .

# 1 FURRIRFRMIRA, 82 FEMYPIRLR, § 4 FEREHER.

R, WXL SHENEE. REAXNER, —MRFRSTHE, KRT
FOERF AR AL, FTE R AR IR RS .

EATRERS KRR 2061, BIRRAMEE:

SRS
int i, sum = 0,n = 100; /* BATLR */
for(i =1; i <=mn;i i++) /* BATT n4l R %/
{

sum = sum + i; /* Aok */
}
printf ("sd", sum) ; /% BATL R */
HFEE:
int sum = 0,n = 100; /* PAT—K */
sum = (1 +#n) * n/2; /* BAT—R */
printf ("%d", sum) ; /% PAT—KR */

B, FRAE, PATT 1+ (n41) +nel W=20+3 K MHZFHE, B
1+1+1=3 W, WL EFMEENS —FARE—FFOR TN, FFUARIMRERR
WRERHENITS, RIHOEREE— 8K, 20LRERHMIITH, B4
EFAMERLRE n W5 1RIZEE. FOREFREMS L.

25



FATERIEM— T EEIX 1T
int 4, j, x = O,sum = O,n = 100;  /* WIF—Kk */
for (i = 1; i < = n; i++) s
{
for'i(ymils o =y 5 )

X++; /* PATnxnk */

printf ("%d", sum) ; /* PAT—Kk */

AT, 81 E] 100, EFRERELL j UEFR 100 K, FIHHH xe+H] sum =
sum + x; HIUEHR 1+42+3+--+10000, gt 1002 %, HrLUX LY, (E5RE
SRS TR ENIT n? (BEREEIMALRINITH) Ko BARXMIEMBATIERS
FRERMASE n = 100, BETREAMHERE, X MEERHITH R n (03
It I L T RTE P

R REAE], WREIBATOF (A1 AT E 7 R TSR IS TR A A AR AR
FERIBATIREL . BT ) 53X M SO E

BAIARDRERF T ANBFOHES 2t 4, BARMXERFEREN4
BRI, BATRROEHEIAE L. X, R ERES| B MAER
LS B THISREHRE, BE, EANEFRISTHEN, REEY
RIORFE BB TRFHES NEER— RIS R,

TN FBRR PR RER, ERERERHARBE n, SRAFHOE—F, R
142+ +n TE—BRIGET n W ABARXNEMEHASBEHRIELORE £ (n)
= n, RARIEIT 100 RHE—BAFIMBIRIZH 10 KA 10 fF. THE_F, Likn A
L/, BTREEN 1, B f (n) = 1; E=F, iEH 100 KREH 10 %# 100
fi. EAERSF (n) =n2

RAVEST— M FERISATR R, EEARITEA R A S AR
N, EEABREREEMAFT R AR R Nk 2-7-1 BoR) «

26



Ho® W

ENCE 873:0E 228 55174

n'n

T S Y

ap——

[REERS L ]

271
BATATLUXFENS, B n (EAESREK, EATER ERCE_EA2E R s
Ko WAL PHENGREAEES, RIEAAGEST, MARRNZ R
6B, GREERS, THA LN, TITHR, BEAK. AR AFME—HE, El)
ERITREMAR—H, MIEBLLREE, FHRRLT.

2.8 EHBHIFTLIBK

RAPAERAM—T, BIEE A F B BNEF. BREEROEAEEE
n, HEKABM 20 + 3 YARME, RATLAEREAEAE A n KIGHEER, BATRRE, B
A n KER, BEE=UWRESER, 3£ 2n + 3 kikfE. HEBEM3n + 1k
Bk RIEAFCITREERE?

AR, BFREA—EN (W 2-8-1 fiR) .

*2-8-1
%M [ WEA(2n+3) [WEA (20) | W%B (3n+1) | X
n=1 5 2 4
n=2 7 4 7
n=3 9 6 10 9
n=10 23 20 31 30
n =100 203 200 301 300

%n =10, FkABRAMALB (RBLERE B HE ). Min =26,
PIERCEME; Yn>20, BRARFHRRTHEB T, BEH n I8N, HEAL



S5 B RDREUF T (MATIIUKEL BED) . FREATTLMBHL®, Wik A Bk L
HIFILHE B,
LR FRATES HIXFERE L, MABUE n ERARABIMMR T, RE—
N, XA EHRERAT AR, RATRELOR WA .
RMAOMIAIK: BEFVEH I (n) Mg (n), MREFE—IEHN,

ERMFHAEH n >N, f(n) BEL g (n) X, B4, RN f(n)
HRINERT g (n),

MAEATLIL, BEE n K, JFHHY +3 B2 +1 RS R AU RA M B
B, BlmSk A 583k B, BibL, ROTTUZKXLIERE. FEHOGT, X
R H RO B R ST RES T ]

KAPRBEE AT, HHECR4n+8, FiEDE 202+ 1 (W1 2-8-2 fim).

%282

KB [WEC (4n+8) [MEC (n) [ MED (20°+1) [ WD (n°)
n=1 12 1 3 1
n=2 | 16| 2 9 4
n=3 20 3 1 9
n=10 | 48 10 201 100
n=100 | 408 100 20 001 10000
n=1000| .  4008] 1000 2000001 1000 000

% n<3 MR, Bk C EETHEK D (FNMK C KKWEE), EYn > 3
B, B C M AECRR LT H D T, BURRERIE ML . 7% R
W, RNEALTERSERERE. KERIFGNERN, BHEHS n
WH, XRMSREREARE, Wk C UHEER n WK, ERENTHE
D' . BRLEH, SREUCTIETRN AR,

RAVEHRAE= T HIE £2n2 + 30 + 1, HEFRA 200 + 3n + 1 (1%
2-8-3 fiR).

£2-8-3
R | WKE (2n™+3n+e1) | MEE (n°) | MEF (2n%+3n+1) | WikF (n°)
n=1 6 1] 6 1
n=2 B 15 4] 23 8
n=3 28 9 64 27
n=10 | 231 100 2031 1000
n=100 | 20301 10 000 2000 301 1000000




HoE HE

Yn=1HHE, WikE SR F S8R, B2 n> 15, k5 E ORAHMIF
WBIRTHEE F, BiE n K, ZREETE. BRI, BRERTNEEA
B, EEGEE n K, SROSTHBKIEIIBR.

RARBERE— 1T HEGR 20?2, HEHE3n+1, BT E2n2+3n+1
(I 2-8-4 fR)

+*2-8-4
WEG (2n°) | Mk H (3n+1) | Wk | (2n%+3n+1)
2 4 6
8 | 7 15
0| 16 66
200 31 231
20 000 301 20301
2000 000 3001 2003 001
n = 10,000 200 000 000 30001 | 200 030 001
n=100,000 | 20 000 000 000 300 001 ‘ 20 000 300 001
n = 1,000,000 “ 2000 000 000 000 3000 001 ‘ 200 000 3000 001

AR AR, Y n MEEREARS, fRERIL, 3n+l BAKHA
2n2 (LSRRI, BAJUPATLAEREARTT. kR, B n EBMBEENALUE,
Hik G HEELMBETHEE L TRRITTLMSZIE—1455E, HB— AR
RORET, BECR RO BT R T AR, TR (BRI
BB

FIWT— AR A, BAR S R BER RN R BRI . ARGERIA
BULARES], FRATRIL, WSREATAT LA H3K LA 9 S A T YA B P MR 38
Kt BEARALMTH: FAME, B n KIMK, SRERBRTS—HE, R
FRRRET B —HH. XHLR RPN RIS, SR EAR SR
SRl AR () BOR

29 HirmEEHRE

2.9.1 BiEMEEREEN

ZEHTHASHN, BARNAITRAM T (n) RXFEEMM n
S, HTSH T (n) B n HELHRIABE T (n) HME



Ro HERMEEEAE, LRBNENERE, 2/ T (n)
= O(f(n)o ERTREFMME n (X, HARITHEEKER
fn) WEKERRAR, REEOMLNDERE, BRIMEE
HE. R f(n) ZEEMB n RS EH,

XHEHAS O()RAIE AR FIE TS, RITHRZAK 0T,

AL, B n BK, T()RHCIRAR MR AR o

B, BN A ARBERE CATRL, AT S SRAEE AR A 255
71 0(n), 0(1), O(n?). AP HLLENTIT FEHILHK, O(1)MEEH. O(n)k
B O(nA)MFTTBY, L4k, BEHME LY, RIIZEENME.

292 ESXOMFAE

AT — B R AR BT SA O BHE? RATAH T FE
ST, AL, SRR ANERITENGIT.
REX OM:
1. A% 1 RIEFTR R R A A R
2ERUEMETRMENH, ARBEEHT,
SMRBENTEELTE 1, WERSE M TERGEL,
BIAMERREKX O B,

M, IERRAGE] T WOKEE—H, ROVFRELEE T —MESEKN R RE
M REAR. FTHE L, SF— RN AERE, BAXARE, RITEHES
BILHIF.

2.9.3 BEH

HRIUFSAN S RE. TEX NS, SWRERNA NS _MAE (EiE
%), At AR EERERR 0(3), Tk 0(1).

int sum = 0,n = 100; /% BAT—Hk */
sum = (14n) *n/2; /* BAT—R */
printf ("%d", sum) ; /1% BAT—K */

EAMEEIETRMESE f (n) =3, REBRIMESKA 0 METNE, £—2HE
IO 3 B 1. ERERENTEZIN, CRARARENT, X%



H2® W

B[R 0(1).

TS, BATAE—TF, WRXMIEYFWIED sum= (1+n) *n/2 & 10 4],
Bp:

int sum = 0, n = 100; /* BATLR */

sum = (1+n) *n/2; /* BATRLK */
sum = (1+n) *n/2; I BAH2 K */
sum = (1+n) *n/2; 1% BATHR 3K~/
sum = (1+n) *n/2; /* BATH Ak */
sum = (1+n) *n/2; 1% AR S K~/
sum = (1+n) *n/2; I/ BHF 6Kk */
sum = (14n) *n/2; I* BATH TR */
sum = (1+n) *n/2; 7* JATH 8 R */
sum = (1+n) *n/2; 1% BATH 9 R */
sum = (1+n) *n/2; /* BATH 10K */
printf ("%d", sum) ; I BATLR */

LT n AZD, FENFHRAEGRE 3 R 12 KPTHER. X5
BRNTER (n 920), PATHEEERNSR, RIFRZAEE O FIE R
BE, S .

R AMERMHERES D, RO 0(1), TIAMER 0(3). 0(12)FHAfE
8T, XRVEE LR,

MNTAZEMTE, TIREHR, B, PTHREHREEN, A2HE n i
FRMKEZN, PTG (RMIAERIREAR), HifEE4EDRR
o(1).

2.9.4 LM

LU REAERLERRE . BEREL DRI, RITEHFERERXD
REEEAISAE BN RISTIRE. B, ROTEMTEENERE, XEREES
B HIDEI TS

FHEXBARE, SHREFNEESZREN 0(m), FAREFAHTNRFMERIT n
Ko

int i;

for (i = 0; i < n; i++)
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/% WELARS O (L) WRATRAF +/
}

2.9.5 HHH
THEEGXBAE, BREREREDE?

int count = 1;
while (count < n)
{
count = count * 2;
/* WELEEA O (1) WAEAFRAF] */
)

MFAK count LA 2 ZJF, WABEM n BT —5. tEtR, HEO1 2 MR
JERTF n, MLIBHEIR. H 2*=n 133 x=logzn. B LLXMEPR AT A Z AR
0(logn) .

2.9.6 EHH

THEAITFE - EFRRE, CHAFERNARIBERSE, HEEZREN
0(n).

int i,3¢
for (i = 0; i < n; i++)
{

for (3 =0; j < n; j++)

{

/% BMLKAN O(1) HBATRAT] */

}

TixTTFANRRTERR, i RPN B RSN O()RYIEA, FHESR n K. B
LA BTSRRI 2 A O(n?)o

IRSMEFR I IERREAA T m, BAEAREERIEN O(m X n).

dneid g

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

{



HoE HE

for (J = 0; j < n; j++)
{
/* WELEREH O (L) HEEFRAF] */

}

FRABRATRT AR S5 0B PRA B 6 S 2 5 08 B 42 7 B e LIS AB BRIBAT
iite &8

A THXMEAGRE, CHEERERLDR?
int i,3;
for (i = 0; i < n; i++)
{

for (j =i; j <n; j++) /* 2&EJ = i BRRA0 */

(

/% BESLARA O (1) AT RAF] */

}

HTYi=00/, WEFRHITT nk, Hi=18, P77 n—1K, ~Li=n—1
B, BATT 1. FTEARRIBATRECH :

n+(m-D+m=2)++1=

n(n»z)_n1+£
2 22

FAIRAMHESK O Tk, $B—%, BAMEFEATHE; B %, ARER
B, EUGRE n2/2; =45, ERXMTURRMTHER, BEER 1/2, REX
B R RISL 2 0(n2).

AT, BATWATLMG R~ 2%, HEIEEA 0 HSAHME, MERENK
FIN—ERXER, XESNRERIRNEEMIAMGES, FrLEETNNL, 28
ERBIE FE AR EXERKS, TRER BRI, R8BI BT B AR
fRAARETT -

HATRLERGITF, 1T 77578 A I RIS A B ST 53477

et

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

{

function (i) 7



b HXBAADE A — >R function,
void function (int count)
{
print (count) ;
X
BRBRATEIX N 28 HIUXMRIFHAM, function BREMRHEZER 0(1).
Pt LABS AR R S A BES O ()
fE4n function 2 FEIXFE] :
void function (int count)
{
int 37
for (3 = count; j < n; j++)
{
/* WRLEES O (L) MEFTRAF */

}

WL, EHRARM TR, SURHEREA ERRE T Eiseh, Fiel
BRI A O(n2).

FHEIXBARRT A iEA

n++; /% BATREA L */
function (n) ; /* BATRHA D >/
int 4in;

for (i = 0; i < n; i++) /% BATRHEHA ? */
{

function (i) ;
}
for (i = 0; i < n; i++) /* #ArkHHn(n + 1) /2 */
{
fop (3 = e nr 5t )
{
/* WELAREH O(1) HRFTRAT */



Ho® Wik

BIBITIH frm)= 1+n+..'+"("+“ 30

BLXBARTBHI RIS AR R 0(n2),

210 ERHEEERE

+= n+I HIEHESA O BrHivHk,

I A1 A BN 2-10-1 TR

#2-10-1

BUTRBEN B[ EERAE
12 R
2n+3 O(n) | EAEH
3n*42n+1 | o) FAH
_Slogon+20 Ollogn) | *H4H
2n+3nlogan+19 | O(alogn) | nlogn B
6n*+2n’+3n+4 | O(r) LAY

2 o@" HdHr

6 PR 1 2 TG BB I/ NEL K AR -
0O(1) < O(logn) < O(n) < O(nlogn) < O(n?) < O(n*) < O(2") < O(nl) < O(n")

HATHE ELHRET O()WEWE. OCogn) AHEH. O(mZMEH. O(n?)FIT B4,
ETF O(nogn)EAVERAES FHIREPNA, TR 0(n), KM n MEHHLERE
BRI, FIREHREE 0NN O()FRAERM/NG n H, FUHH n 2
100, #RMEMANEITEIE FTENXFAVILRRIEK I FA AR, —RBATEHAR
EIRE.

2.1 BRFERSFHER

RER B TR RABER, FHEOHT, XEk, fikk. &E. FHI=K
e, WIS, TREZE. T/, FIURENTAZXXNETL,
FORRIERNEILE T . YRR IEN, EARES ARETR. THRAR
BAEARE, MRAMEREIAR, R TRENE. REBERER. REEFRIE
A, RERAT, HE—F—BHEE, RERERE, TURRKEENT —TF
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Hl, UETFHRERRY, RS, ATRET, EREMLTE. FEEX LM, B
2o R, X—EMLYR, REIRFILET.

WRTTAB AR, B AARAREIMSL . EAEIEE, BRI
B RS MR R AR, BT TR PR ES .

FRERSTRRECL, BATER A n M FRA RN, BRI
HREHE—TEFHE, ALEENNEERES 0(1), (Etf e M F 3 fER
JE—AMLE EAEE, BRAARIN RIS AR O(n), XRBIRM—FR T .

BABUSATH R —FAUE, ARSI EEALXTERT . ENAS, X2
—MBRERNTR, BN, RIEGIEE, RIREINSTH ESLRANLNIET
B 1A

TiFIEATH F R MR R, X MEFAEG— MRS RHEE
B, TR REEA n/2 YR ZBUXA BIRTT .

PR TR AR RA RN, EACRMBNETRE. Wk,
RANBAT—BARFAREN, RFBREFHBTHEN. AL, FHE7HER
MEELSATHE], —ARARRIEIIETT— R R SRR R S R

SFREISHT, —FOTRRIT AT UL P, X (RIS AR B TR
RN TFHR AR AREE . B—MIER T RIS TR SR, XFOT AR
BRI ZE . —RAEBARFRBMR T, ARIRRI A RE.

212 HEZHERE

BAWES AR, SE2n LRSI, i, SHMRERERAREE
i, FARERE—ROBET M, MARTRE—HE, WlEwRE, Srs
—AMEG, MREESIEARTREAFNER. BAS—MIMNERE, TR
—/ME 2 050 PMTEMBA CERREILE—R), RRITEHARFERE FIRET
R, WURREE, WEATIRERE 1, MRAREN 0. X, FrEmHbR—
EREREE, MERTEHRX T EHNE T ERS W EE. 1, ROIME
BRE/MUT , (BRER EeE WA PR EAEAEIX 2050 0 11

X2 A BRI BUT R RN TS . BRI, HEE
PRAEA 23077



H2E Wk

SO 2 RS A B TR T W R, W A AR AT
RiefE: Sm)= O(f(m)), b, n HFEMH, f)HFAXT n Ff SR
¥

—RIRT, —MRFEIS LIUTH, BT REFHEFAGNES. B
BRAMABIRSS, BRHEAE BRI RIT. AW ARIRAT & % A Sk
FrpA S, MAHEIER, A TEATZIELETIUN BT R B TR . 25
SERIATRS BT 96 0 30 2 AR T A BB BT 5 R, AR N F e T
1E, ZREREN 0(1).

W, RAEER B RE" RGBT BERER, M SRERE
ZETR HARREARER FRE B, BHHRENRERE. RAKRIX
A L EPHE R B I A 2R R R

2.13 RZEMm

A5, STXE|T BEMIH.
AV —FEETRT FE AR S . B T SR S HIAN R RRMEE
KI5

FEIE L HE R E AR S R A, RN IR S AR
3, HEESRRLSFET PRSI BRI

AR AT BENE. TIATHE. A .
FOEMRITIESR: EfE. AT i, SECRAURA M RAR.
SRR SR A SR, WEX .

BREMERTT: WREUE (RRE. R BRI R %,
AEVHRRI A AT T 28T, RASE T RBOMERHRIIE X

FHEHHE K AERA R () g(n), WRAFLE—EH N, EEXTH
Al > N, f(n)BRLW gk, Wz, BRI )MHIDERT gn). FREATT
LIS H— M, HIN— MRS, BATSUEE A R BORR A RE R R
B, AUSRIRATTRT AT LGS0 A S BT YR BR AW AC Y, BEACRETT BASMT H :
FAH:, B AR, BERUKET AW, SEBRRET S A,
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SRIGEE T SRR (RIS A BE I 2 SURIHE SR O B 53R

H#FK O B

= JHEEO BURIBITI I BT s A

= EBRERBTREERS, ARERER .

= MREEM IR 1, WERSXABHHR .

MR RBEK O Bro

XS, BATT EBRIAN BT REEREAE, RREE SRR S

ZREE, BIK O Bro FRTHALZRET A%, HLHSKA O BRAS, HUMTEELETX
BFE AR T ERE R -

B T4 H T 5 VLA IR A S LR T 0 /NS -
0O(1) < O(logn) < O(n) < O(nlogn) < O(n?) < O(n*) < O(2") < O(n!) < O(n")

BE, BAGHTRTRBRBIAE AP RLNES, UREEE RN

214 FRIE

ME2E, 2THFEHENEL, REBFR, KTRENENRELE, S5
LHRF AU B REN N ARG, KRR~ BAFAWE, il
WHRAART H O EMRIREBERINT, RAR LGEE LT L E itk e
B

fER MR, BIE CPU MRabe, MARHHBAEKIMNS, TIREN
", PR SRR A AR ATHSCEURIXAEG? ERIERATA SR
T,

fBi% CPU fEAGHEJLAETR], SEEEIRE T 100 £, XHLBLMREKT . MIKMIAIR
AT LS R EERER 0mMEF, HEHT om)NER, [WUENES
ME, WESE. HE Om) MM HERERERFT, BELLARET 10
(% (yI00=10), TixtF O(n)it A1 AL BER ST KL, HBA R ELAY 100 fiFo



$2¥ Wik

Wk RE, —HER CPU MIHHEAUEAT O(mMREFAI—& MRS 100 At
CPU JET O(n?)MIRRFF . BABCREIIIER T HR2ER CPU MItENL, FEMAETH
RS EBRGE T RIS TIRER.

WAFRR T AR RRE R, BAB L ERATH, ERWEGRELN, ThEE
ISRAERIREE (I 2-14-1 BoR)

BABWL MW
ARFE
&z

BREIZ

B
AL

nE
RUKZHE

& 2-14-1

FBERFESTFNESIR, FHFREEAO TR, SEECHRE, S
MUt — R, XRRE A%



Oz
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31 FimH

BALFEY, KREF.

S RENVEIFIGF TR I IR S0 —Fh s, EMBEZRTSEHF
MMIF

REWTFEYLEBEILT, SRERENOREBIWHRNILT], —
HWH MR, RANEER. T1EREARAARNRE, SRANIKTFHE
—HRE HWIBILTHES S 4, SRMABRIES 5 4, MEREREN NG, FE
—HERINNAY. XAILRRAE, Mo —EEXR

HREAFBIRE. &R, I TREVNALNZS, BRRENIX,
FREASE AT HE T IO, SEMUER T, AR, RAEIRINIEE . XHE
FHCIRE, WRERRARI, GATERSEN/ NS EHREER, AR
fEo BIEELVRIIRSSME B A RS MRS, BT AT MR AR, 7
—HNEE, hREERPRI R, RitETK.

E—A, BFURIX . NIANTIEE AR BT HEBAECE, B St T e
PRE. B, WIRFRIAMRE, MZMEEE. TH, REAAZK, /A
BT RSB STH E R

HERSMIXHERKAL, BHFERTO, BIMIEEIERET . 5/ T
IHFERE IR T BEBARIXTE. B0, ARKARFERA, HIERMET .

XAHEF AL R, HSRRASRBANEN BORIREH: Lk,

3.2 LMERMENX

“gtbk, NAF LIRBEERES, REAREHOERNE. £ 5L, AR
ZNSHAERLL, SHHLRIIA, THERSAN, REBERDEY, XL/
SRR BB TR HARERE, NHERRAMERNEH. ERAIAREIRIE,
— AR NER, —MIRE— RN, ATk, AR, MERE/MAR
- EAEARTE — R, MRE— R, RN R RGER
T BEATLARRZ At



3 @itk

LR (List): BIRSIMBTROGRET.

X AR LR 7 o

HRERMFA. R Y, TERZEBENFY, FTEFESS, UFHE—
MTERER, BE—MTRLES, RS M TERSAERE - IRAGES%. W
RANMAKE RN NG AR, BT UHER—T; e, mR—4
/NAESRE AN, BHNEES /MK, XEEREITR, TARHEFH
BAo

RIE, KUERBFRARY, MNIKERARRARN, TEMEABLRAR
Mo Wb, VPRI RABRARMN, HTROKT, REETEEN
HE&H.

IR ABCEET RBATE L TWTF:

FREERTH (a1, -, aa, &, aw, -, an), WERF an HETF a, a i
ST a1, K au B a WEERTIETR, a2 a WESRFHTE. Hi=1, 2, -,
n—1 B, a FEA—TEERES, % i=2, 3, -, n i, a HEMUA—TEER
IR, #0P 3-2-1 FiiR.

P 3-2-1
FrARHERTRI M 0 (n>0) FEICHRMERNKE, 4n=0 R, FKHEE.
AR PHE MR TRSE — M RENALE, I a BE - MHETE, a2
BE—MEIRITTE, RS i MRTE, i ABURTR a ERIERPIILF .
WIERE— R, KFRHWT—TRER&MER.
SeR—ADRFEBIGEA, —FENERERFR, BARKMERE? WA 3-2-2
Ne
B _x_ 8 ®
% E

-

I 34

.j(.
s

B

m.& R_E W,
FI° R e
322

WARR, BEEEEHR AT, REmER, Lo R EEA RTIRAR
4, i H—th RE+4, FIUAEERFELIERINEL.



AFMALEY, BEEERLM BN, §MRNEEIEE, S8R
FHHNTRARA T XPNALSRIRAREIER R

AR, Wt aRRE? %, BAG—ITR, H#AFR—NEH, FUEFES
. BHiL—TRELBEAE-RE, —TRERE—4E, —MEEAE—
RATMARE, WHREEAHE, RUEESFTREEREIA.

HRFEFZEMEERR, RAREERR? B, R, FHEN AT
BAFEFERYAE, FHELENEL. B2 AAREWXRRET . ¥, BHEE
MAHEA—ANBHA—IERIA, T B IEAAR AT LIRS 2 F— A XA
WA, BEFER—DHEREBANSIK? XEATRE, HiFM%/ RS
I, EHLHRARATHER .

WRFEFN RN, BRARGNR? B, ZNRANAERXRRZELARAT, B
RHERARFS, hlERBERNEN. XOREH] (% 3-2-1 fR) &, §—
MERBFENFETI, EULUARZNES. 50 HEFA AR, XHIHE
FATZ ATV T R RNGIERT, —MBURTTRT Ui TR
oo

% 3-2-1

#8 [wa [ wn | wien | zEwu
Ed
*
*

[ 0953 | A 15203 %
| wo4s [wBaFsF6%
| 1004n | ki 780 %

—REEFH LA TR, SARE K, HEHEAR AR RS R & ER?
2, e HEERT S EFEEY S NEY A K, HEY¥ A ZHEEN=1E
AHRAR LN, BEOERENN. MRRREERORIMNRESE, KIER
Ry HEAEE, BREAREHIAR, MRXGE, RES ETFHRRRET
HAEHEA T « TRALX=1 Ak,

XE AR E R, R AE? B, FAERRRENEE, Bafs
FHRN, YRHATER, =ANERHTE, HAWBKRROMET. BRARHOL
e



HIW Lt

3.3 ZKMRMMRBIBLR

HERMELE TRUERNEL, IERMPRANT—TF, KERNZE—LH4
FERIERAETE?

EREERAGILRNAREEF, EIHTINAZERFRBA, B
BEABATHE— A, FER KRNI, X5 RNLHNEBRRLIRE— %
MR QIR AR .

—FEBRER, WMNIKHFIE, RUANRANE, MRER, TRERIL
N REFH X R — MR E R A SRR

HEGF TN, BRATBERS AT AR AR R — G B A/ MA K S F RABI RGNS ot
ARKA, MIEBENET, BARXAWE, Mt ALFY, BIFTLMRIRE R
XAFRK, XRBEWEHOILT, UEHET. REFREFHE, BRERBILTH
LRI, LFUEHE RERE" T. XM URELFAESRETEGR—F
REEM LR

BAM A, ARRIMEME, XYL, KnERREREEN/MILX, &
MeHiFRE, AR, EREEFHELYILEER, FERMNGILE. ZFHERET
EREEAERRIEREA.

TiEARKAEN, FEEAERRASONINARY, XFRELE R
Hth RS

B, MF—MILERS, MA—MHE/MAEZISIS, REENMIKE
7, MEBRFEME, FRBEFOHR. T MREFR, BABRAMER
BURERR LI BRI

LA, Lot RSB RE T

ADT Stk (List)

o}, BALKG RN A DataType. X, B
—Ark a o, BALKALRA—ALBAWEAL, BRTRE—ALK 2,5, B4
ARARA—ALBEHAK, BBAXLAGOR AL —H—0X A,
Operation

InitList (*L) : AR, I —ATHERR L,

ListEmpty (L) : EHBAAZ, B9 true, FWES false,

45




ClearList (*L) : H#&MA#E,
GetElem (L,1,%e) : H&RAL FH% i MIAFMERNL e,
LocateElem (L,e) : A#BAL PERSS R e MFWAL, WRERAH, &9

BAKERPAFTRTAS; U, &9 0 A7k,

ListInsert (*L,i,e): AEHEAL PHE i MEBANLE e,
ListDelete (*L,i,%e) : MBAMAL PH i MIAK, FA e Bmth,
ListLength (L) : EACETLE SAUER SN

endADT

MFREREE, SUERNEARERRRN, LREBIERBEAR, T LR
TR R R TR R E R ARME, TR DA A R4 AR K

thtn, PN LERES A 1 B WIFHEERIE. HEMHES A=AUB. HiH
T, SRAAERS B PEIFAFE A PRBIRTEIBAZ A FHIF .
AT — TR RME, RIRAABERES B PIEITUE, HIBLRTE
REGE AR, HENEE, WHEAZ A R, BHNZERESBER.
HAME La FRHEAE A, Lb FRES B, NSRRI T
AR AESBE L FI2RE La PHHEBAKBAS La T/
void union (List *La,List Lb)
{
int La_len,Lb len,i;
ElemType e; /*F9A5 La o Lb MR KELK e*/
La_len = ListlLength (La); /*R&EBEMHKE +/
Lb_len = ListLength (Lb) ;
for (i=1; i<=Lb_len; i++)
i
GetElem (Lb, i, e); /*MLb ¥# i MBLARL e*/
if (1LocateElem (La,e,equal) ) /*La P RA£ES e HAKBAK/
ListInsert (La, ++La_len, e); /*#A*/

}

XE, AT union #fE, FIZIT IELIELBEALAE Listlength, GetElem,
LocateElem. Listinsert %, I, *fTFEAMMEMMERNE, HIHELEAREL
ARSI -
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H3W &R

3.4 LMRMINFFIESEN

3.4.1 IRFFFEE X

BXAZMGHER, RIPRBEBLERNHHOEERNE —F—IRF s
.
LMRQAFEHEN, EORA—RSIHEENFEETRR
AR RNBIRTE

Lt (avazan) WIFFMHEREELDT:

 3-4-1
BAVES IR LT INF S . S REFE BT
LR, RIOTEEEE —TE%E, AFHEL. Rb, RANEEMHR
@A G, MEREN, REE, RIT—MEFEMITELDIA, XHLHE
HREGANF. GER—ZESRhZEEE, S— M Fw)l, BhHaRn
B, —A AL, HHAENHAS, haBbnRa. KR, KERAH
b, KK, AR T, R R R 2 AT AR

P 342

3.4.2 IRFTFHEAR
BRI EAEN, WET, MRAQAT R, REENFHRT R

47



U, dEE AR, B—EAFERSGE T, RETEHERREER OB TERK
TR S . BERGMERNE N EBETROLEEHER, FUTLUA C &5
(HABBEFWAAR) — BRI EIURF S, B — R TR T
FRA 0 WAL B, Bl AR AR TT R A A R A AR L R

AR B, WREBEREERS, thSRIN—EEEEE—HE—
7, TR LUEERKARE. EXBLHMIL. REE, B—THEES ML
B, BRI, XHTERNIERT . TR MR, BEEAFEPER—
i, TRXJUBHE—MIERERXE, CREMESENRAEMCE.

2w, BARMN—IADA, FLMERE SR, Kitxd, ROGEHXIL
MERIBAAF AR, B — M, SRR RKERRX MR AR .

WIS, EAVEESBAEBLINARMGENA, HTHE, ATEE, ®A
EEBEEIT . BERIOADA, ZTAD, BEHERRECBRREAT, 5
EMREN. EREN, ROELETRENCE, WETRANER, TRERITTLL
ERHEMBIRT -« BBELRIEA, RIRMEROREFFRER, RdLdERNY
MKER RS AR, MEHNKE. BE0E, IRRNETIA, Rb4TR
N, BARLRTH.

RERMERNIRF SR

#define MAXSIZE 20 hkx A0kt o

typedef int ElemType; /*ElemType £ MARB KM AME, REMRAY int*/

typedef struct

{

ElemType data[MAXSIZE]; /*MIAARHBAL, HXMA MAXSIZE/
int length; /BB REWRE/

}sqList;

XE, ROBRKIHRIPFAEERTRE=E:

»  EEEERREAIE: A daa, BREECCEMREMEERNEMEIE.

n HEREOBAEMAR: MAKE MaxSize.

= RUERAYRKE: length.

3.4.3 MIEKESKUERKERS]
EER, XEARES BANKE R RIEROKE FEEST.
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HIW KR

BANKERFBRAMRNEEZANKE, FHRIREXMRE—RERE
e ATBIRFATREEE, BEMAN—ERTUEG? REAFEH B RE T
B4 R, —MRSUES, i C. VB, C++EH ARG T B
HBASHBHE, XA LRHRFE.

LR KB R R RPBIRTRN N, PR RIETAE AN BRI 4T,
XA RRA

TEAERI R, SRR /N T ETRANKE.

3.4.4 MHTETE

HTRABEBERN 1 FFIEE, SMRNE LA GERIE, BADBE 1, 7 C
EFRREAIRN 0 FFRE TR, TRAMENE | MTREEFMERA
TR 1 AR, BIEIETEA SR ERBE TIRZ EEEMEXR (A
3-4-3 ffi/R) e

LR AT K B Length

an ] R (

ThR: 0 1 2 il n-1
L )

H4 iy K iEMaxSize
& 3-4-3

FRBERIUF R R EES R EE KNSR, BTRERS S THE
AR, FEIA RS AEATET YA R KE.

HE, AR, REBERRE R RN, BREARSHN. 7
BRNENEERTHA NSRS, X MRS SROTGRE, SENE
—MrEBER, FEOCEMZTLOIN, R8T, REFERABIE, R
JEHH 10 ZREFRHELKRZLOR? LME 6, 7, . 15, EH S5 + 1, 5 +
2, =, 5+10. HTFEMURTCE, AMEEREE. SAERTFHE, CHRHHRS
M RITTE R . BRS¢ MEEETT, ALERTE +1 MR
TEEMEHLENS | MARTENFHEBE TAIXR (LOC FoRRG 7 E
HIBEH0
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LOC(ay,1) =LOC(a;) +¢

FrEAXTES | MEURTTE a 7R LT AT AR an 15 :
LOC(a;) =LOC(a,) +(i-1)*c

I 3-4-4 SKFRfE:

R l

[ 3-4-4

MEEXANAR, YRAT AR B A R DR B Ak, AEERE IR
BE—A, WRMENRE. BRI E M EER RN EARERUH SR, T
HHAYIRBHCRARF RN, AR — R, E AR 2 R R 2
HIRERSRL, CRFRINEMEREN 0(1). FRATEMLAAX RS AR
PSS .

3.5 InFrFfFiELsarImAN S ek

3.5.1 RBITRIPE

FHFLRIERE T FHEARE, IR GetElem 1%, Bt L
P | MU ETTRENRE, HICREHRESEN. MRS, HE i NREERA
THREEN, ENHAE i—1 ThREREEIT . KERG:

#define OK 1

#define ERROR 0

#define TRUE 1

#define FALSE 0

typedef int Status;

/*Status ARKHEY, AAXIMLERRERS, o OK F+/

[*ndb g ASMEA L ©AE, 1SisListlength (L) */

JHRAEER: Me WML PH L AMBLEGMES/



LEE -1.2

Status GetElem (SqList L,int i,ElemType *e)
{

if (L.length==0 || i<l || i>L.length)

return ERROR;

*e=L.data[i-1];

return OK;
}
XA EERA Saws 22— %A, iRE OK 8% 1, ERROR ft% 0. ZJ§

ARG H B A

3.5.2 FENBRE
RIABARE], XBRRNEERESN 0(1). RIBUERSE, WRRIIELI
Listinsert (*L,ie), BNTELMER L Aif9ss | MLBEHAFTE e, ROZU(THRIE?

BN, ARROVEFBHELKER, RRAHAHERIFFHN X T—
ARL, MBEOEFHAES = ALRMRE, KB, SROROHERME, RRGFAR, RE
REEEEM, XALXAK, FRAEERAERKITE? ~ RO—K, REET.
X, ROAUHRIE—4, BNRBEHBIERN . XATART, FHEHAGRER
h—, SRHGR—L. BRINFE. EERNABAKEXMEREARS, Bt
LINE.

XA HLBLBRY T RIERNNF A4S, ERABRNILILE (I
3-5-1 fii/R) »

HEOART m

0000000

2 € 47 P |

P 3-5-1
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LN SN

WMRBACEAREHE, fohHH;

IMREMRKERTETRAKE, WitHRHRBSMNE G ;
ABJE— M ICEIFIEARDR GRS i ML B, A ENEREBs— M
H;

HEEATTREAME i &

FKhn 1.

SR :

/*Adk A MASMAR L AL, 1Si<Listlength (L), */
SRAEER: EL PR MEEZWEANGHELK e, LHKAN 1/
Status ListInsert (SqList *L,int i,ElemType e)

i

i

int k;

if (L->length==MAXSIZE) /*MASBAESEH*/
return ERROR;

if (i<l || i>L->length+l) /*% i RAELE AN~/
return ERROR;

if (i<=L->length) /*FWAKBLIRERR*/

{
for (k=L->length-1;k>=i-1;k--/*#EBALTEHBAXOEHH—11r/

L->data[k+1]=L->data[k];

}

L->data[i-1]=e; Vakin kot = 287

L->length++;

return OK;

REZUEXARAKEERM . WRRLRTE I HMIETHEY, TS B E g
RRBRES HLI 8, AEERERRATLT.

3.5.3 MBRIRIE

BARIAHGIT - M EEHMARRLARA, BB AL, FEt
WREA, HARBARIT, AAH, WAEWEFETE REXE, ZLMR—HF,
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HIW AR

XMEXFELW, TREWRT, HXBRT, BRE. RNXLFIERE, AR
TBME, BEFBAERIE, WREARS. R, FORMREEKEINEE, RIAEE
Wt TRAMAR, UREH—, WEMBHT %, BHEHLR, MMEURE
T

X R RNIAF MR TR (I 3-5-2 fiR) .

AR A A

1 4 s e )7 AR

F 3-5-2

BRI B -
= IRBRAEREGE, RN
= BUHERTCE;
w B TT R AL BT a0 P IR — TR ALE, A EiIER S —

AMLE;
= ERKE L.
IR T
/it MASMA L &A%, 1si<ListLength (L) */
SRR AR LME L MK, HA e BEE, LRSI/
Status ListDelete (SqList *L,int i,ElemType *e)

{
int k;
if (L->length==0) Vo %2 S k20

return ERROR;



if (d<1 || i>L->length) /*BBRAL LR EH*/
return ERROR;
*e=L->data[i-1];
if (i<L->length) /* e R RARGALE/
{
for (k=i;k<L->length;k++) /*#¥MBLEmTENB/
L->data[k-1]=L->data[k];
}
L->length--;
return OK;
}
BUEBRMBRAT— T, FAFMERT IS 2

SERBEBIFHINDL, MRTREBAZIRE—MLE, REMBRRE—ITE,
MBI RIE AN O(1), BEAATEBIHTRE, MMFENRT —MRAZERHE,
HRRHAERST, MR SXAEHET, Bath— P ARFRE T, DYWEMA
Ae

BN, MATTRE AR S — R EREMR S — TR, W
REERE W MBI BRI ER RSN, FUX R AN
0(n).

EFFHIGHR, BTTRBARIS | MR, SRS | A EE, BEBH n—i
ATER . BB, SRR A MR TR R, R
W, BHRS, (MERE, BHTED. RATHEHIEREFRIA TR
BAVHIEE, K "T‘l

HATRTE ISR R RS, TR, PR EERERRE 0(n).

XU A7 KUERMIFAEHEN, 6. R0, AERMAE, B
HREER O(1); TIBASUMERES, AfEIS AR O(n). IXBHY, BHEERTT
ENEAAZN, TELREBEREONA. S8, CSRRR[ER XL -
3.5.4 ZIERIFFFHEEMMRERR

LR IIUF AR LS RS B 3-5-3 FR.



HIW &R

*ERARTRPTRZ EANBRIRERER

BRI R T AR HABTE
SNTEEZSE) * MEMER IR
IR AFRR T B, BRERHDE
—rB/ATE NEE

~ERAFEEEN HRT

& 3-5-3

BT, KFRRE—T, BINFLILEEHS —Methsa.

3.6 LitRmE LY

3.6.1 IRFF IR R MRRIR ik

R RATHIRIER BT 45 . CRABRH, BRMEGUREARM
B FEBHRETE, XBRRFTERRNE . EAREINARRTE?

BRI, RAVRAEH T FEOXN - R E o

It ASFEARMERES, EBHARTE, FRIME, RIVREMAETIHE
WARNEHIBOAASERR. EmTE1, 2, 3, -, n, BIHEATFERRIGL
BORKREN, PEBAZR, YRRTEIEANA, THEE, ShRa@Enzs
B, EATEIR. AR .

A FEEE: ISP EITEZAREA N EUE, XEEEAN, RAET
B A—AEMBAARRES MER M EEABIRN FERE? frebx Mk RAR

1T

B A%EE: BRibUHE I T ASEEBLOLE, RIBXRHLHES
BRA/N, Bt 10 A, XPHEAR, MAREBZHT. 10 MEUAET, HEE
BHEBSMIBZESE 10 MEE. WRME, e, OrER=
o BORHUPEEHR B T 3R AFUBR B ShEER IR, T T 10 M RAEE
RN, R LR RAFERE. X THARAR , t2r B 2 B AL T i ok



B AR TEBAX B RS RERMNT, BAENTEZAREETI
foa:

C A¥EE: RIMNREGRIRMSTREEA RSN, ITHITAENTESR
FEEEMSUET, BESURIBE, MARILSMTEMEE T TR
HEWE, XB, ROTTUERE TR, RAEE - TROMLE (A,
THREIE; EF TR, FRAB=ATROME (WEE) . XEFANTE
HATRARAT LAE i 8 T4 E

GFOREET, XAMEEIENE! C A%, WRTHEERTIILHE, TR, R
X T BUREHBRF RIS RITRA X B

3.6.2 LMREXFHEMEL

TERREIX B Z AT, JAVSEHRKKA — MG, BIJLE, A —ABXET £t
R, BN GE - FFEEGY, SR ERmEN/INLEZ —, BRAAEST IR W
BAIR ST, RIFA.

KETERONEALSTAZ, WIHSIERERST, RXAHRBAM
BNR—F, HRE—FLESE. BRE, FEASILRBENEE N LIRS
B, MRE—S—SHENKENHY, AREAGER, RSB T 2R
4, RS, B—SRT NG S-SRI (ZHEBBA—E iR
i, ARRREREMEEARER), BAREN TS MARERITHNES.

Ait, EMIFUATESRIERBRE.
BRI R R TTRER LR RN, AR
EAZEEHEIR BN BERSE. SRKA]
ERIRBLER, AW, BRI
XS

Ltk RMFER SRR —HER
HITF R SRITE AR MR BT R, XA R
JCATLAREESER, T URANEESERY . XRERbR
#, XEHHRITT R AT AR A AR
frE (W 3-6-1 FiR) .

CARTFENR 454, S EET R ARES
BURTREERTLT . AEHRSHT, BT EFRIBTRERSN, BEEHEH




HIW LR

JRATCRMAFRE ML .

FElt, ATFREMNIETE a SHERRREIETR an ZAKZRER, 3t
BARTTR a K, BT EMHAHOHBZI, EWEE— METHEEFANEER
(BPEEEARFHOR) . RIHEEMEIRTREBNSERASIRR, NEMERR
AT BN, R AR . X PERAME BALRYE
TEX ai MEEMBUR, FRNZR (Node),

n MER (a FERBR) SER— MR, BIASHR (a1, a2, -, an) K8
RGN, BALSERNENERP RS —MEE, oMok, fuk
BRI S RN TRE S M R R TR BB IR S R, I 3-6-2
FiRe

B R | 4 |

Ay l 0200

[ S——)
Wk seets | MBAE0S00

M 3-6-2

MTLRIERKR, BERATKATR, #ROUAFS. RINCERPE—IER
HfFpE AL B fRet, AR RN FB LR M SLIBH T IGT T . ZJ5H
MR, HIRE E— MR RN E. 8% —T, BE 14, €
e IR BE?

BE—, YRREAREERERAGTET, FURNMNE, RIEHERNRE—
AhpdREE Y 2" GERMA NULL 3 “Y 50K, M 3-6-3 FiR).

ARkt B BE—EER
—— Wi\

' ...... 0900 a \0700 ...... | a INULL ...... J
1#1E0900 fREHRm S

B 3-63
A, RATAT EMA R R TERE, SERERNE— A RATHH—



MER, HALER S RBIRET UAEHEER, EERE—1 R, F
XML T AR R R BEE I N R, AR IR R A — A

LR RS, W 3-6-4 FR.

# B T
| |? o9mﬂ ...... a Iomﬂl ...... |aﬂ NULL|  «eeeee
[Freearcre ks ass| Moo ] iR
& 3-64

3.6.3 ki EXERHRE

SkHEHS LA RINR R, W 3-6-5 FiR.

skigst

< SIESTRIBREREA E— M
REGRET, BEERBAER,
MRIRESKE RAGHEST
<SIESHRBIRRIER, AR
I EARRNET
~FERERREHS, MY
THE, KEHREROVE
TR

Sk RRH T IRENG—T0
{Emisze, BEE—TRN
LR, FMIRE AR
X (hEAFREERAKE )
BTMER, WEE RS
REFRAG SABRRE— R
SRS HEERNRIERSG
T
SERT—ERMRUTER

& 3-6-5

3.6.4 ZiEREAFHEMRBHRE
Eph R, MKAATEA Y 27, WA 3-6:6 Fim.

 ep—
TR

& 3-6-6



HIW R

XEBATABEN A ERFIE T WA AR AP HORTS o 2006 B B 4 0 5
S RRANERE AT B, TIRATEERON: SRR LIFEED?
R, BRRCHETHEIERPNEIRTERBIRTEZ AREMRX R FTUR
M HET TR B ERF R S, A 3-6-7 Fm.

A 3-6-7

AR L, WA 3-6-8 fiR.

Skigtt
— ==

[ 3-6-8

SR 3-6-9 Fr7R.

ettt
& 3-69

Hgtgerh, RAME CIEF PR AR R#A.

Var TR 2 8 b

typedef struct Node

(

ElemType data;
struct Node *next;

} Node;

typedef struct Node *LinkList; /*&3 LinkList*/

WA TE L, AT, 455 B T R SR B R4
GRS, BI% p RIEMKIERS | NIRRT, WXL a FHHE
HKATATLAR p->data SRR, p->data W{HR—MEIETE, 4 a ST LUH
p->next KR, p->next MER—/MEE. p->next fRFMER? UMRIRAE i+1 1
JEE, EEI aw f9HEEH. dALRB, iR p->data=ai, FB4 p->next->data=ai: (1
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3-6-10 fi/R)»

P p->next

[ 3-6-10

3.7 EHERHIIER

ERMERNITTEESERS, ROETEEER - TRNERLBRRESN.
{EEpgERD, BTHE | MTHIRER? BE—FFARRAE, LM KIFH
o HL, XTRAERIIHRBUS | MTREOEIRIIRIE GetElem, £H ¥ b, HXE
FRI— Lo

IRIGEERSS | MEURRISIL B

1. BN p RSN, WGt A 1TSS

2. Yj<i b, MiEpHEE, ikp MRHFEES, FEHERT 4K, j B

3. HEBFAR p %, WEHE I MERAELE;

4. BMERR, BRI p KEHE.

SEIRFBEIELF

/s A MASKRA L &AL, 1<i<Listlength (L) */

JARAEER: ReB@M L vH i AMBAENM/

Status GetElem (LinkList L,int i,ElemType *e)

{

int j;

LinkList p; /*BRA—# & p/

P = L->next; /*ikp G A L I F— AR/
§ =1; %3 At H B/

while (p && j<i) /*p RATKAHKE J BRAFT 1 o, WRELE/
{
p = p->next; /*itp AT AL/
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H3E fiw

++3;
)
AL CB UL N> m)!
return ERROR; /*# i AAARAL*/
*e = p->data; Vad S B S L0F'E AV
return OK;

}

BWET, RRMKIFHER, HEH | MTEAL. BT SHERE E S R B
WF iR, Hi=1 8, WATER, H—MBHEIRT, T2 i=n BUEH n-1
WA LA BB R R [ 22 B 2 O(n)-

BT BRI G E K, TR BB AE R 2 K, Bttt
AIEMEA for KiEHIER. HEBROBERE “TIEEHES, XHELHWERS
HEBRH AR

MERTREA AL, ARG, XEURLEIAT AR ERMIGRF Y.

W, HEAFMESRWEY, AFERARE, AZERRAMRS. TERIKE
—TAEBEEPHMALI WA MR

3.8 BERMBA SR

3.8.1 BERHEBA

SeRABHEERIIEN . BURAFHITE e MERN s, EXLHLA p. p>next Al s
ZIEBBR RN, RFHER s HAZIZR p M p->next ZRIEIAT. ATAHHA
% (i 3-8-1 fiR) ?

p p—>next
i

——
ﬂl L [
L

s

P 3-8-1

AT ARE R ML, HHELL s->next ] p->next HHEHHE— BRI
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s->next=p->next; p->next=s;

FRIXPI ARG, HARBILL p SRS NEL s ARG, THELN s B
p HIEHEE R (I 3-8-2 BiR)

3.82

HE—F, IXF R AT LSS #e?

IS5 p->next=s; F§ s->next=p->next; /EAE? AW, FEAMHE—HLE
134 p->next 4B AL s WAL T o HB4 s->next=p->next, HELFHET s->next=s, iX
FIIEMAA an ZRTRMERMB T 5. XHENBARERRIMN, ERT
T R R . BT RTGRIAARRER N, XR¥EE — B R,

WAL s 5, #RMA 3-8-3 Fim.

P s>next

sth it ep->next
4 3-8-3

T RERNRARRNSFHEI, RIERMARY, W 3-8-4 fir.

ettt
~~~~~~

K

R

s s

& 3-8-4
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HIW Ltk

FUHERSE | MR R EE B

1. FHB—%5 p IRFEERE— MR, WAL A 1 FFER;

2. 4j<iBf, BBHEE, ibp MIEHEBS, RERET 4R, § 2m1;
3. FHEGERARR p hE, MRS I M TEREE;

4. FUERRS, EREFER—TELERs;

5. HHHRTTE e ML s->data;

6. HEERMHE ASRYEIBA s->next=p->next  p->next=s;

7. JEERI.

SIS T

gk WASMA L €A K, 1<i<Listlength (L), */
SREER: EL PR AMEELHBANGRELL e, LKW1/
Status ListInsert (LinkList *L,int i,ElemType e)

{

}

int j;
LinkList p,s;
p = *L;
o1y
while (p && j < i) /* FRELABE */
{
p = p->next;
+45;
)
if ElpT i 82 XY
return ERROR; 1% L ARKRAES/
s = (LinkList) malloc (sizeof (Node) ) ;/*4&M#T# & (CARREHK) */

s->data = e;

s->next = p->next; /*3 p WG R EE BIRALS s M50/
p->next = s; /*¥ s B p B>/
return OK;

OXBE AR, RATAET C EHM malloc FRMERE, SHERMELER—
AFHLER, HEAS Node R—HEH), HEFMBENFRRT —/MRast, #E
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e
FHRAFHL e $E s B4

3.8.2 BiERAMER

PAERNTFRAE R RAFHITTE a RN o, BLIHEER q Bk
FRHERIERAE, HSRRA R AT MRS i, SR SRR ARG BN, e
3-8-5 ffi7R.

Zidiqal 45 fg->nextsl
45 mip p->next  p->next->next

P 3-8-5

FATPTEME, PR ERE—4, p->next=p->next>next, F q REUR p->next,
B

q=p->next; p->next=g->next;

AEXFANES, HALRYLL p MIEHAEAE BN p MESE . AmA
o, MR MERNLY . ARREEATERLBNT, ATEEEENTED
BonlE . RRMEER—EL, BE-TTART, WHRHEBLENEE, TR
WAESHAFEENEENT, Sidth, LFRXTFH, REEENETFRISHIE
Fo WIIGE p £, BBMNEAREE p-onext, ATLAW q 4551, BIGHE4
B4R JLF p->next>next, B g->next. MBIIkZELFNFH, XTEEREL
S58THEAETFHRRT, WA 3-8-6 FR.

HigiqR  Hirig->nextsk

Zrp p->next  p->next->next
— — —
(8 [P-{& ]

)

386
BEERA | BRI R EOE B
1. FEH g5 p SRMEERE MR, WAL 1 TT;



N

w

P

LR 3-3:2 3

- M j<i B, BUBFIEER, ik p MIREHREBE), FEHERN TGS, ] Bin

1

. HEERARRE p hE, WS | MTEREE;

- BUERAY, HEMIBRHILE A p->next BIAL q;
- HRERAMBRARHEEA) p->next=g->next;

- ¥ q BRI BRI ES e, 1ERIRE];

- B QSR

8.

BB

IR :

/At MASBAL EA4E, 1Si<Listlength (L) */
JARAEER: ML OF L AAREAE, FA e BWMRME, LKA 17/
Status ListDelete (LinkList *L, int i, ElemType *e)

{

}

int 3;
LinkList p, q;
P = *L;
3= 1;
while (p->next && j < i) /BB FRE L AE/
{
p = p->next;

+45;
)
if (! (p->next) |1 3 > i)

return ERROR; 1% A ARKRAEES/
q = p->next;
p->next = g->next; /*3 q #/G BRI p d9 B/
*e = g->data; /3 g H BT HIRS e/
free (q) ; /R RREMIE A, BHAE/
return OK;

XEHERBE, RIIVART A C BEEMREEL free. BRERARRIL
R E— Node 555, R
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ST — T RIA RO BRI AR, RIOVEHN, BOHLHRHH
WO FMAMBRAERS | X, BoRSRREANMBRITE.

M ERRGE, RIVREB RSN : SN ESRESR 0Mm). WMRIERN]
ARES | MEROEFHIE, BEREREWERATBBRRIEL, SRERNIR
FAFEE R B KR MRAI . EIR, ROFEAE MR, A 10 X, *f
TR SARERE, FRKEARTEBS) n—1 MTE, SUERE o). i
s, BMNAREES W, KRB | MIBHEE, HEA O(n), BTFRAZH
HpE AR TIC, MESRERE 0(1). B4, MTHEATMERBIRAA
KR, BEERNRERARBENR.

3.9 BERNERUE

EIE— T, WFFRSRNEIE, JEmE— M RANIat, B — 2R
AIR/NOBA R TR EERFIAF AR —F, ERRIIFIFHSS
X AHF, BALMRE, B—HaiSsh. XTE MR, BidRAZR~A
/NI B RATERSC S BRIER, AT LIRS RGBTSR 7R B 4

FrUAGEBaER R B R — S AR R, N "SR MRS
e, RRELETEER, HEMEAEE.
HERRRGI R H T
1. PEB—S5 R p AITHEER AR L §;
2. A —EEEE L
3. ik L AOSk%E IO HRETIETN NULL, BEEST — sk s s ;
4. fEIR:
o ERHERRES p;
o BEHAER BT RS p MEBERE p->data;
o p BABILA RGN A RZE.
SEIARFBFIEA T
/% MAUEA 0 ARAN, REIFRAS RO LRENE L (KHE) */

void CreateListHead (LinkList *L, int n)
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HI3W Lt

LinkList p;

int i;

srand (time (0) ) ; /ARG T+ /

*L = (LinkList) malloc (sizeof (Node) ) ;

(*L) ->next = NULL; Ak S i PR 2 Y B

for (i=0; i<n; i++)
{
p = (LinkList) malloc (sizeof (Node) ) ;/*4m#7s E*/

p->data = rand () $100+1; /B 100 RAMEF/
p->next = (*L) ->next;
(*L) ->next = p; Vas 2% F TV

)
RESEABE, RIMALANREIINE, R EELEHERER —H
B BT LHRXFEIARER A L EE, W 3-9-1 fin.

L L->next
------ oW
=0
P

4 3-9-1

AHEE, ROVERTURXET, At ARBHGEREBREIRER, XA R
BABTRIER B4, FTIBHSEREE. ROVCHUHE RMEELORG RN EE, XF
HHRZ AR

LIRFBFIEL T

/% MMEE 0 ALK, HIFRASEHLMEMNE L (BAE) */

void CreateListTail (LinkList *L, int n)

{

LinkList p,r;

int i;

srand (time (0) ) ; /IR T */
*L = (LinkList)malloc (sizeof (Node) ) ;/*A#AZMi/



r=¥L; /*x ARG RIS R/
for (i=0; i<n; i++)
{

p = (Node *)malloc (sizeof (Node) ) ; /*%AMEhE+/

p->data = rand () $100+1; /B 100 A AK T/
r->next=p; VAt s T XS T RAE T iol R AV
L= py i s L L E PR S E Y X3 R A

}

r->next = NULL; I RTE WA R/

}

HEHELSr XA, L REEMREE, Tir RIFNRERNER, r SHHER
AWML, T L R R KA — P SR EE.

XEFBET, ronext=plIRE, HIMRWRIAHRRLREN r (iRHE
B R p, ME 3-9-2 FUR, LhOMBRELMEFRIXMEE.

" r->next
= @&
=0 O {1

392

r->next=p;iX—] BIZE LM, RUANTRE 2EREBHHEFEIX—H r=p2
froamB? HEE 3-9-3.

r->next »
(o J—{a [] = —{a [J—{= 1]
r T r
393

TR, REAK r B an TENER, THECELARBFENERT, A
ERIFIE SR a, FIUNIZELLY p ZriX MRENZRRES ro e r TR
KHRHRT

TEERGHUR , 4RO IEX R AR EE %, FMAT “r->next=NULL;",
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BIW LR

LASE LAJE 388 B 7T AR A SR R o

3.10 BEERMERMER

LRAVITHAME X R, ROFEREHR, LTHRBENGEPHE
RS, DAGET 8 2 A2 H AR e sk
R R MR B BB T
1. B —%ripHa;
2. D RIRMES p;
3. f&%R:
* BT HRRMES q;
* Fp;
o qBRMES pe
THRBEIEW T :
/At MASBAL CALE, RAESR: KL ELATR/
Status ClearList (LinkList *L)
b
LinkList p,q;
p= (*L) ->next; /*p @R — A Ex/
while (p) Vak: & 5.3 A
{
gq=p->next;
free (p) ;
p=a;
i
(*L) ->next=NULL; /xR AR RA T/
return OK;
i
XBEEADBE, HANERRRARERNS q BMTAFENLE. ERFR
RN BT free (p) ;p=p->nextRIn]. AIXFELHFRAM 4 RRE?
B p BN, ERTARERE, BAEE. RER free (p) B, H
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SRAEXS GRS AT MIRAI A 7RO T SXRIF L SR RERIE T, AN
HHEAT, WILFEADY, REERGH—BERMEBET, ZERYES, RIS
JUFWESN? IXERAT B, HARABMANERRT FEE, —ESTEK. FUR
7, BWARD L5, HERRBREEF, RHE, BNLFEATAT. X R
MEZR q WEM, EEESTIERRENETIER, IMETSYNLSARRE,
BT —EREERA . WETG?

WY, WTRA%, BATTLORMEEE—T.

3.1 BEREMSIRFFEERRERS

A B X B R S AR A S A fORT H

TR B —BE “HH

B iR ETS R

SRR TR I FHSE, HKT, B,
BAERUOKIBTR <O ST REE bt
BERRAEATHE AT BERAREARANS
1, B—AERNTEHE 8, REARTUE,

°l 25 L £h
BTAREAMEROTR gg%ﬁﬁgﬁé TR AERES

BREIA 0

«BEERFEGHRAIRY

1REHE, BATMERE

18401

B 3-11-1
L EERIXE, AT LM — LRI 458

n EAURTEHEER, ROBTEATMBRRIEN, BRAEFFES
o EWEHEHAMMBRE, ERAREREH. HMBWRIT RS
XF AP ERIAAMER, BT M EARESS, SR SBABAR
B, BT AR %% R A A G o T X P B R B R AR B K 5
%, BEETRMWRILES, TR RN, AP A 6
MAKGET, BEREBRTUKRER. YR, XRARERNAL
WERMRETT R, EXENAMEEREGZ.
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H3IW fiR

= HEHERPOTERIBEURARERARAYA LKA, BT HRE%
G, R AR B A7 B 25 A/ Ve T A SRS 0 e v
IRBUREE, in—4 12 1A, —ARREY—E2HHELXR, XM
IR SR RRE .

B2, RUERMITFAESHARERGNEA MO, FRER BB
U, WG, TEARGECPRIENL, REGEA AR B SR A E R R R R
RAMERE.

KRBT, ROTFRAERHMBERLEN.

3.12 ERSHER

HE C ETHENARTE, CRAAMIEES, WRETLERESBREAED
HIBHEAIRR, X AR IOE T EMRETE. FRNERNRIES, W Java. C#
F, BAGARS, EENEMT RS, ASRH B R Bt al T e RS
e . (EBXF—LiEF, W Basic. Fortran FRMMARBEHLES, HTREAR
&, EERGHUEBATHRICIE, ERBOEIINT . Ba/e?

AR R AR AR, KRR RS RR AT,
HARERMREABEI.

BRSO T RAR R B, data I cure WRERB, BEAHME
AR A data FI—4 cure ¥ data, FRAFHGETER, tlREWR
MTEATREORCYR; TOWEAR cur H124T SEEF AN next $5t, TEBOZTTRINGAIEMEA
P TR

AR IR BRI SR OB A SR, XA AT HE A R 4 MU AR K
Hiko

AT HRAVTERALEE, RIBHSEEARTIBA—E, U LEEH=R
A AETRARAZE T 5.

/B RHSR AR/

#define MAXSIZE 1000 /R R R K KA 1000%/

typedef struct

{
ElemType data;

7



int cur; /*#4% (Cursor) , % 0 MAFEIG*/

} Component,StaticLinkList [MAXSIZE];®

AIRADTEAE — D ABST — M TCRERRFHRTRLIE, RERE. ROTER
EARBEEFNBAETRR N & AR TRAS X, BTHRA 0 MITRK cur
BAFRERAERNE AR TR, MRANRE— T TEN cr WERE—F
BUERTTRIO TR, AATRERPIAE IR, SR MERNZER, WX 02,
A 3-12-1 iR

HAF A TTE M cur AIKAF
BEARED A L

BORF— A TCH W cur KA R —

AMEATTEMN TR, AT REA

m\ i b fi 111 Ad

9

[ 3-12-1
BT R AR Y TR BT, T RS :
/*¥—##IA space TESFHA—ERBE, */
/*space (0] .cur ka4, "onhmEiA */
Status InitList (StaticLinkList space)
{
int i;
for (i=0; i<MAXSIZE-1; i++)
space[i].cur = i+l;
space [MAXSIZE-1].cur = 0; /*BH#A#AHE, RE— ALK cur % 0%/
return OK;
}
BIERITE KB ARSHER, WNASERE ‘B 2 “T" 5
B BY SRR, TR TME 3-12-2 FURRARE.

&'y ST RIS struct AR ET, TOURA — x4 44 data Fo cur RALIE,
il A PesanfALEARARSE, FARBMR, RALARAFHELTR,
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HIW @R

B 3-12:2

ot BT XEREATTE 7 W¥E 2, 2 WEETRE T
TR 30 Wi BT REF—MAMETE, FLEH cr REBR 0. MikE— TR
cur ME “H” ZHE—HETEMEECHTRAY 1. ME— P TENESREZEGE
—ATEHTHIRA 7, FAEH cur 574 7.

3121 BASHERIBENRE

PAERAPRAE R WA LIT RGN

HAHRTEMRRNE: MTRABSESSHEENNERERNS R, FE
B oI, TC R

HAATE B, EShAEET, SRR ERRESSEM malloc () Fil free
O BNEBCRII. EMSHET, BIENREU, FEERSISHERNE N
TRV, FrARAIRE E CRIUXP RS, A7 ABEEARIMBRE 845 .

HT SR RS RRBEGE AR TR IR A BT ARG P L B B2 E R
BREg s R AR — N AR, U TIRAR, @ LNE AR LIRS
—MERERFHEARFTZ R

/RS REMEAIEE, WEESRGEETH, FHESD0*/

int Malloc_SLL (StaticLinkList space)

{

int i = spacel0].cur; /*%WHKAE—AAE cur Ak, */
/*RAREQGF— AN EATRG T4/
if (space[0].cur)
space[0].cur = space(i].cur;/*@FEFE—ASFREAT, AR/
/AR EH T A0 EARMEA/

return i;
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RERBARE, —mHEMEARRER—TiRE, XMERERALTE
I cur FFRISE—NZERE TR M EEREREI A, HThiEmE 7.

AABER TN 7 MAREEZEMAT, MSAERE, FUBES R 7 1 cr
fRESTTH, WERIT 8 45 space[0).cur, Z/SRATLAGKSESRCHIIZ S R,
SEHZM malloc () EREHIER -

HAERMWRTEE 2" M T ZE, HA—MEA FT” WTE, LEU
BB SE Rk, ROZE T %7, "B B RETEHEEE—
fir. BEHBIARE, FARINETHOTFE.

FeE W, BRI 'L, VRSEHHEMERE —HES 7 DEARALRAE
#H, R—MAEMIRRE. REHRET 27, SFth, FE cur FEHERN 3 B
TTT, RRUME, BEEE, IR T AR 7 ATLT. ‘27 T
4, WOT 43 cur (2T o MBSEEEE] P97 ARE, BREGRE cur KA 3. BEiX
B, FEARSEABTHYIOWR T, SMHRFRETXE (A 3-12-3 fif
) e

EHRBUMT, RBEUEFHITS.

/* ELFE L ARKZWBANGEELE e */

1. Status ListInsert (StaticLinkList L, int i, ElemType e)

o5y

3 SR

4 k = MAX_SIZE - 1; /*3& k #ARARE—AAEHTH/

5. if (i <1 || i > ListLength (L) + 1)

6. return ERROR;

7 j = Malloc_SSL (L) ; /*RBZRSENTH/

8 O

9. {

10. L{j].data = e; /*HEBBAELIHS FY datar/

i for (1 = 1; 1 <=1 - 1; 1++) /*RIAF i AAEZHGEE/
12 k = L{K].cur;

13. L[] .cur = L{k].cur;/*ef i MK cur MUALILKL cur*/
14. L{k].cur = j; /MK FARRMSH i AAXLHAKE curr/
1s. return OK;

16. }

T return ERROR;
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HIW LR

18. }

= HROPTEABGN, ROWEOEEE 27 M “T" ZHEA
B EAAEEE, WA EN 3.

= %5 44Fik k=MAX_SIZE - 1=999,

= 58 747, j=Malloc_SSL (L) =7. WK THRA 0 cur tEH 7 B 5 AT
ERaMAgERNEY 8.

= EU~121T, for B 1E 2, HATHK. RS k = Lik.cur; £ k=999,
8% k=L[999).cur=1, F{3F] k=L[1].cur=2,

= %1347, Lfjlcur = LK.cusl j=7, Ti k=2 /8%] L[7).cur=L[2].cur=3. X%k
RN BB T BEH cur BN 3 RE.

= 31447, Likl.cur = jEBHME L2.cur=7, digtRik “27 BrFat, £
EM cur BOBIRI 7 BTFAR 7.

HXEE, ROVEATERAD, SUABHTE, MEATERNRE (A 3-123

FiR) . WEMATREGALER, BRT, hkilaER.

-1

3.12.2 BASHEREMBRIRE

B, B, HES-THPRAEE—RE, BERY, S¥TRRER
RaMR, RESNARERE, REMARBRZERDAHEIT. XERHEE (L
ZHET, BABRRABIET HFLRZRRT H—L—ANEEBER, BKEE
KA.

AIRTE R, MBRTEE, FRERERNLNNEY free 0. WERIMBEE
cxHe:

/* MBRAELYE i MK e */

Status ListDelete (StaticLinkList L, int i)
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int 3, k;

if (i <1 || i > ListLength (L) )
return ERROR;

k = MAX SIZE - 1;

for (3 =1; 3 <= i - 1; j++)
k = L[k].cur;

3 = Lik].cur;

L{k].cur = L[j].cur;

Free SSL (L, j);

return OK;

}

AT RIABER, XBRTMRE SR T . AEARE—H, for EHREY i=1
TA#RAE, j=k[999].cur=1, L[k].cur=L[jl.cur /@ L[999].cur=L[1].cur=2. jXH 5
BEEFTRENIAE "B BEEHFT, 2" ARE I ITE. Free SSL (L, j) ;£
HARBR? RERH:

/* WTHA k OERES I & AR/

void Free SSL (StaticLinkList space, int k)

{
space[k].cur = space(0].cur;/*#f—AA& cur ERLEMREHHF cur*/
space[0] .cur = k; /* e BRI 5 F TARML R — ALK curt/

HMESE B IEEE, XMIBEREHKT, B, RRmEEHAK,
B EIXE, FUBFRNE— 200, BTIRE 8 M, BRAT, 18
& “H7 PIETARA 1 4RI cur, kR space[1].cur=space[0].cur=8, T
space[0].cur=k=1 HIgt ZILX BRI BB~ MBS, BEFASE—D
JCEM cur 1, f0ME 3-12-4 FiR.

LNGYGOCCREL

THE 0 1
F 3-12-4

LR, BHSHRLEEMNHARENERIH. LNRIFEF Listlength
MR, RENE.
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/it BAREL EAL, RASR: EW L PRELLAMK/
int ListLength (StaticLinkList L)
{
int 3=0;
int i=L[MAXSIZE-1].cur;
while (i)
{
i=L[i].cur;
J44s
}

return j;

1

ARG RN EARMEAER, L OSSR, RAVERE LR
&7 o

3.12.3 EAERAERA

B TEASEERIMER R (LK 3-12-5):

ETEE EETEE

FERRNFIBIRRERIERS RERRERT SR
RETEHWF, 1B HRAOFAIRRESN
BHHTR, N G
THEIFHEEAETRE SR T IR LA ORE
BAFHGRERED WEBS
HRBTRARS

& 3-12-5

SRR, BAERRLRENTARAEHNEGES IR —Fh il B R
NI RERFA—ELAEL, G0 ESTRRERNTDN, MIZEpL
B, UEREZHE.



3.13 fEIRgER

RN ECARER, F2RMHANR. TETHELHA, HOR—HWR
AT, WE R, EETUEBMNGZLE. M EbgE, FlmRnEARE 3
BARYET, 5 HREETHIR 80 HREHCEIR, 90 SRERRET.

[ 3-13-1

MFREER, MATFEMERREMT RENE, 2T RIFREMELT mEHEN
B, XH¥, YhRE—SFRURTERE ERTIRS R T, BERIRATNA SR, ReEmE
E N

Wi, HRR—LFR, FELE. HEENHE, TERE LEEHT—K LR
W, WEPREERSATAELS . RN LEHE, TRAEBEES TS
&, BRLRE L, LIS, SR—BEE, REATERBXENTETRIL
%, WA 3-13-2 FiR.

E iz v a m & & 55 5
BONTETNTITRTETNTE TR



HIW KR

AW, RERIBRIFS, B FREM U ERITE 8, WA ARRE, &
17, B LEIFE, EX EERE . HRENXARtA? MEK. BEXAM
Y, ECEEE EWRARCH LR, IRATLUNERFS, F—os, B3R, 25H
FIEETE L RIFE LR . RIS RN Y h— 4 ST R e
IXEDR TR PR SSBIOR T [ fF1L.

Wk, WAL B R, TR EREAR U T R AT A . X
RRRNBUEES R R

H BRI R TR ST i R ORISR, IR SRR —
A, XFKRMBENRERFNREAEE, HHRFHRER (circubr linked
list) .

RIABBIF, ATLARES Y, FEPREERAR R T — MRS . afa A 24—
MERHE, ViRRHRN2MESR.

AT RS EEERLE -3, ROEWE—DLER, SR, XHAR
i, (EFER B A, XHEER. @SR A LGNSR 3133

B
Skigst

& 3-133

T AR AR R 3-13-4 fiR.

P3-13-4
FLLEPA R AR B R TIRIRRO TR £, JFORRHIWT p->next
REAZ, IENR p-> next NET LR, WREHALER.
fEsgEgh, BAVET LG, BATATLUE O(MBT RIS — R, (HX
FEHREBE R, DFTE OmETE, FEARNHES pERLBARN—E.
A BATTHEA O(1) T A i FARH VIR ZIBE — MERTE? HIRATLA.
FEBMFELGE—TXMERGEL, FHLIEH, TRMAE LRSS R RE
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FORETNAIREER (N 3-13-5 BiR) , MRS IA4: SORILORE SR T o

RISt
M 3-13-5

M EERATLARE], Lmsh iR rear HR, MERLME SR 0(), TFF

R4, HSCRER rear->next>next, Hif[EE 444 0(1).

T

EIBRFOOIT, BERMEFEREIR—IHN, AT REHRIELERE
AP EXPIEREERR, SR 512 rearA I rearB, {1 3-13-6

FiRe

80

—— rearA

rearA-> next

rearB-> next rearB-> next-> next

B 3-13-6

ERWE(IEHF, AREWTRRIERIT, mE 3-13-7 s,

P o
—
—— rearA
rearA-> next ﬂ-
rearB

rearB-> next-> next

& 3-13-7
p=rearA->next; /* REBRHABE, BO */
rearA->next=rearB->next->next;/* WARINE B AME—NEE (FAKBE) +/
/* BAl# reah->next, HQ@ */



HIW @R

rearB->next=p; /* R B bk EBAL rearB->next, @ */
free (p) 7 /* #ikp */
3.14 WEER

HERANRAWGIT, RPN B —HERERN, TRX—K, #HE
SRR, WUALRREER, SHEL. FRRF, RRETAY, £k
AT, MR 2782

ELE_E B AW
i3 M P =
P 3-14-1

AAXHERT, RATLASECE L, —BHARAFEEX/L MR, 2T m
J&, VRERE L.

R, NEFATARKAXHHRETHAFER? AEFEAA 1T B
KX LB, F— BT LK ESIREREARTE T G

it x 7 #® =3 ] #H L] x 7 £
2w "M eg*m*I" N8 " N"=s

& 3-14-2

G, HSAE O NI R, HR T AMTERE . AT
%, BRMKEIRRAN, BRI LE R G2 SATY, RFERE
AT )

AEBsEAh, AT next {15, ARMERITEER T —HA0B ESAEY
0(1). FIAMBRITEERINE E—55S0iE, TRIMHEERERR 00T, B
HEA AT KIF BT

o T SRR —BUR, BATREREERA], W T R . RARR
(double linked list) fEFEREERMEG MR, FRE—MEMHNIKARNIEE
B PRV A AT MBS, — R ERR A, B — MR
K

/8t R A A A/
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typedef struct DulNode
{
ElemType data;
struct DuLNode *prior; /> BARW R4/
struct DuLNode *next; /* BB IRA/
} DulNode, *DuLinkList;

BEAR BRG] A IRIRGER , 84U S 2 Rt T LUR AR ER K o
Wik EFR IR LA R 2 R A 3-14-3 FR.

2] 3-1;—3

AR ATEERA A Sk 28 AU R N B 3-14-4 BT

[ 3-14-4

HFXENAER, B THETNRE -GN p, ENERNATIRZIE? 4
KREREHE. EWHENEEAALREAT, I:

p->next->prior = p = p->prior->next

BHAE LB T SRR, IBA BT A — R W 1A, A

WHERR R ERPY RN, FTLUENRSBIERTIBMELMERL,
HSRACRER ListLength, A4RTCHM GetElem, FRIFTTHEALEA LocateElem 55, XLt
RAERABEY R—AT AN, B3—R2 ThRRR 2% 8.

BMBAE—RE, BERRBESS, KRIRREARM . DGERBER R L BbE
FL T QAT AR A P AR SRR, AR AU R A — 2 N R AR
MERET, FEERH .
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HIW KR

FWARER, HIHAE R, FTERFRESE, TAREERT .

BAEBIRAETTR e MZRDY s, EXIELA s AL S p AMp > next
ZERETHE/LE, WA 3-14-5 FR.
P p—>next

T e e [

——
s
& 3-14-5
s - >prior = p; /*dep At s I, BFD/
s -> next = p -> next; /*ep->next Kl s HEH, WBFO/
P -> next -> prior = s; /*3e s A% p->next ¥, B T@*/
P -> next = s; /*des Wit p B, B T@*/

RMETEMIEF, ET% 2 $MNE 3 BEMMET p->next. MRH 4 LR
17, M2E48 p->next RATZMRT s, EAHEARTETAR. FTURIMTAGE LEX
IKEEERMAER LT, IFRERE s WG, SRERSRNTE, &
JERRRAT L IR S 4k

IRHENREEAR T, ARAMBRERAE, BEERT.

HEMBE R p, ARETHRSRE, WHE 3-14-6 Fir.

p->prior->next=p->next; /*fe p->next BAi% p->prior #E4, Wl FD*/
p->next->prior=p->prior; /*3 p->prior MAl% p->next #IE, wE TR/
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free (p) ; Vo = T AV

BT, BB T, TSR TRk, EEE R, EHELT
prior f55, XITHAFMERE, FEMIMIMD. BIVE ETEN G RBRHECRF
taEr, FrLMEZR ERE S HME M. A, 0TS RIFIOXRYE, EERA
SRR S RRRAE, HORT I, WLVABIREEAN A A, RAT, BE
FHZE IR 7]

3.15 R&Em

X, RANEBEJRLMER.

FRT EREL, GMXRRZNRS N BAHFALRNERETROARES. 4K
TR T LM RAMRERRE, MER—EEARIE.

ZEBRMTMEHERNPIRSWMT PR, SR BE S IRF 7SN, 18
FOR P — B SRR 78 BT AR A M R M R SR T - BB TR PSR
LIX—HH

JERRRNER, AR EANMERRIEART 6, 510 T #X7eE
. CRANZEEMIFMERMRE, 7T LEPEARBMBRRIENRT R &
JEEMS B EEENAR R, MR, BRI GERET ik,
AINRATEYE T EAE RIS TR SIS R T %

SRR, SAERMXFREN (W 3-15-1 fiR) HRREIAbBEasnE
B, WEMNFWAT, MNEENEIEEEXEENER.

SUR
I PR HXFREN
BeER  BOMER  EMEER WEHER

P 3-15-1



HIW fiR

3.16 B &

B AT RN B A B TG FoNEEENEA, RXA
AW, BEREE, REEFEAANG, —RAMHRIHSH 1, F EBARE,
WAL M RNE, HTIE, T RMERNAEE, SORERIb.
KR TR, BRENZRRERAES. K.

AEATERBEMA, MZORRRMNHI—E, YEHWSHFFHET, M0
MAEFEMHSTHE T, SRABEC. FOKRERK, BEBHH; $4#. %L
BT, HUT. AT, WABUE, B2, XA AE
WEAB RS S, FTLGHERER. MERNNEIERNITTFEEEE—E,
BRHHTR, — IR .

AR, EFERSRRAMEEIEH RS, WRHFIAL, DAY
Ao

WHEFHET, NERKRET, HTLUAESEM—MIEFRES, RE
FRIARD, BEATLULEER. BEHIEY, TRHSRMA, ZHRESEREE
R, #AEHAKHK—K. 48K, XORERE, HEGEFLETIRAN, —&
D, YREGBCBEBTREBARRE, HERRSG out HFE. XBBHRENLMERHER
RGN, AEMTALEERE AR ARIRER .

R, T, M, mE—2T. NRERES EEEERER, R
RATLATEE] 80 %, HSLARBAMMET 20 3. FIALNS Z— I ERIRBULR
BT, XSG, T, RERES, XERRZE?

BT, SRRREIX, TR
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Ham HSAI

n ERLEE
Gl % RRERERRIEITEANMBMRERZIER.

BABIR R R E— IR TIRANRME . T4 S — it TR R IER it




=R
41 FIH B

%A1, KR! BATLAET o

FHERFABATSFA, M8 TERTER, EBETUXFEREY
FURTE, SRR AARWRE T . RANHRERIN, WHE—KNE, LS
ERMBAVZEMK, LRAOEI T —FRTHREOMR.

LR ERERRI], REZENHZALLTR, MIEEEFR, RN
Mt a, BOTEGBAR L. BEREREGRAT, MEALG? (FE—RIER)

W, BUTE THARSRERN AR FREE, BT W, SARRXEE.
BT, EHRIRRERSE] . BAI SRR, BATFRERTEX, 0T
RERRM— R A FN. TR T MEAFH (W 4-1-1 Fi), W
RYPE—HRFETHRE, BLEHNTHREIAT T B8F, EREEA
HRIIEHE, AREEAR T ARMIEMBRITNNZ], REXFRENAEFRAITAH
¥, RAREMG? MARFRRAGEAEXAE, X—BAT, %2 T BT
T, ABALEBIEABERRM. YR, BERFHFREALRT, HTHKALL
B8 MEE 20 FTH, HARTFRNAEN 6 MTrHEs, FUERYREERNY
ERBRARFA.

[ 4-1-1
W, FRMM. UM EIAABYIRNUE: ARG, XMRARICBOELA
Fo, MU AT HRG? fRAT LB RBREHOA X, FTHEERE, XA
ST %
LB, FE, NRENAES - PRAR, EHHEETG, BRTT. KK



HaE BREUT

*5)
W, RISk EAA AR,
4.2 HREIIEX
4.2.1 HRHEX

BT, WRMIFENARESFRNRYFHALE, MRNTIIHSRNE
B, MEEMBERhR TR e, MEFHR, TR, KGR
YR —ik.

TERNTRAERLF S, BoX 256 EOR A5 MR B R AR R s . iR AT
Yigk ERET, NEAAREREE— JRIRT 8, VRl R LA R A
INERELEI T UIRAKE EH B AFR, RAEERI— R, A AL
YREEH 100 TR TR, RERARBRGE, BEE—R/, XHERLEY, BANER
WHRART , WARG—RUKTHBRA. HWRREREERSEEE, MATLNEE
AR, BERN— D RTUTLS, SR T LB, R TR
B, R LMEH L ER—H, EEZ AR TR TUE, A 4-2-1 FiR.

r F:l mp,/www googiu com.hk/

& 4-2-1

REEMUHAF, i Word, Photoshop S UHi=E AR EHAF+, #AME
(undo) MHRME, thRABXHTZREAN, SATRNKEEALIARBEHER
KER, RidFREELLAR—H.

#& (stack ) RRERERBHITENBMBRIENZER.

BAMEAAEARMBRE —HMFFART (top), HB—MHAARE (bottom), R
BEMBETRIORFANZR. RUFRAF#EH (Last In First Out) Wi, #
# LIFO %43,

FEARARAOE LR R
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HAER— AR, GEN, MTERRAAKEXR, WHRKES#ER. AR
HER—FRHRALERTE. &P RAERMERNRBITHANMBRRE, X
HRERIERT, MARKIK.

CIRHRZ A MAET RE TR REROBARNBMBRAR, ©0E ERTE
fTo XS HRIRREER, BRI S EERE.

RIGEARIE, M, BRER. AR BUTBABE, WE 422 fF
Re

REOMBRRIE, MIEHER, RARMERE. WEMR TRk, mE 4-2-3
BrRe

2 e w8
\ e / —
\ HIT R
v =
#
= i B
B R HE i
422 423

4.22 #RHKRELER
BERBRIFAR, BABAHENTE, RIRRARRR TR

BREA—E, BERMH AW, B RERNTEARBERA M BT T RE, 3
WA X TC R W TR, bR, ERRATHTRAHRNERT, $k
HBERM TR AT AR, HERERRTUTE HARR AT L.

BB, MRBATERA 3 MERBTFTE 1. 2. 3 RKHR, SAmEY
K FFIE?

w1, 20 33, B3 2 1. XERARORFEAN R/, Bk
WA 3210

TR UE, 1, 23, 24, 33, 3 M. WARE-IREH—, W
HRRFA 1230

= AR U, 20F, 2, 1, 3, 3. HERFR 213,

920



H4E RSN

= PR U3, T, 23, 33, 3, 2. HERKEN 132

= SEFE: 1EE, 23, 2, 39k, 3, 1. HARWFER 231,

HBATTHER 312 PRI BEREEERS. BH 3 &k, sk
#, 3 Gk, B 3 MEHRT, MEAERE, 1 M2 BT, e, 2 —
ERAE L W EH, MEERENT, BAHRRARTER 321, FARHEE 123 ik
ISR, AR RS R4 1 1 2 SeHARIESL.

MIXAEREIFREERS, RE 3 MTE, #A 5 #fmdts, Rt
Rty , HIHMNENERESR. XMIAN—EEFTE.

4.3 R BIRRE

XTRORYE, Eit ELMERNBRIERECRAS, ThT MY, Friistxt
CERIE ERETMN. FARBATMEERNE, BATZEN push M pop, FECH*
HUERERG, EASEM. (RILE N ERMRN FREANMHRFSR T, &R
A e iR

ADT # (stack)

Data
A, LERARRAYEY, AELEAANERERL R,

Operation
InitStack (*S) : MHfLiktE, 1 —AEHs,
DestroyStack (*S) : ZHAL, MKE,
ClearStack (*s) : #HMik%,
StackEmpty (S) : ZHA%E, & true, FMEW false,
GetTop (S,*e) : EMALBEE, Aeidwms RMLE,
Push (*S,e) : EH s AL, BAMLE e SRS PHAARTALE.
Pop (*s,*e) : MBH s FHALK, A e EEMA,
StackLength (5) : E®# s #t kA .

endADT

HTRAGRE— I EHEE, BaL—BRITHETRMEXRNIFEENERT
i, TSRS, REERK.




=R
4.4 BRHIRFEEEHESEH

4.4.1 RIIRFF RN

BEARERRAAERIREB], B ARKIIUF M L th R M RINF L, &R
MEFRANRFAR. St BRI, BURE, X R AE— LA MR
BB, B IR AR TR R L e i 2

X, W, TARA 0 B MENARISILELE, HNE TRAGFARIE, THE
N, FrEAE BRI,

HATE L top ZERIETRIUTREMRAPILE, X top INEHEYE
SRR RIUR, WE 4-4-1, BRLCRERZ), MHHRTH top AR
A/, ABTERITWARARER LRI IR, H7EMHRAICEA SackSize, MR
Tifir# top MAUNT StckSize. MUkfEfE—TICEAS, top ET 0, HBEHIEEK
BOHIE AN top HTF —1.

1

KRB LE L
typedef int SElemType; /* SElemType MR ERHAME, XLMEA int +/
typedef struct
{
SElemType data[MAXSIZE];
int top; /% RTHETIE +/
}Sastack;
EIAEH— ML, StackSize 2 5, WARMFENS. ZAARNR LR EENE
4-4-2 fiR.
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H4T REUT

4 4 P,

wERAEE, | =, i,
top=1 top=-1 top=4
B 442
442 REIAFEFESEN BRI
XEFRRAREA, BIUttRERiE, HCRbRMT MAE 4-4-3 FrniitiE.
4 4
3 3

& 4-4-3

UM F AR 1 push, HAFLIT:

/% WARK e HIHEALE */

Status Push (SgStack *S, SElemType e)
{

if (S->top == MAXSIZE —1) /* #il§ */
{

return ERROR;
}

S->top++; /* EAESH— */
S->data[S->topl=e; /* HMBALEBRMLEAETE */
return OK;
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4.4.3 HREIRFTFIEEHE——HRIRE

HiBHR{E pop, HFBIIT:
/* FRRE, UMR S ORTALE, A e A@AM, &S OK; FMEW ERROR *+/
Status Pop (SqStack *S, SElemType *e)
{
if (S->top==-1)
. return ERROR;
*e=S->data[S->top]; /* BEMBROBEARLERML e +/
S->top——; /* ERIHE— +/
return OK;

}
PEBAY REWEMIEREN, FILEZARELRE 0(1).

4.5 Wk EZE

AT, BN SRR HTER, FUREERIER
AR BES TR, Rl SH— MEARIGE, BRI EHER
MEEERD, T—AEAT, RAERETERT REANAR, FRR. %
Ft, RAMGAERES AL, AT NORERAIE, ERTFR
TR, Bl VAT LU B TR A R S TP R 77 B 2 AR

AT, FAKEERE ARSI T, FFA, i1 TRASE
SRS, IETHT—SEAECOLERN. TR DRB R
FEN—EE, THRRREARN, RETN—EELEGA 1500 7, BEER
i, TERREFE, RAMFHERAHT —EMESE, —5 2000 JE, FHi—%
B

HTFEA—EE, SERTNTARIER, BLET, AR SHGR AR
A, TREE, BAASHES, EEETET. BEMTAR, HRGRHHE
DR, AR R FHET .

FREAOETE, MBRITEF MRS, RITYEI1E B IFR T &AM
BATRRES—RESHT, FERREHT, MA— MREARSEHR2
e AT RATSEAT LU — MRERAEMF MR, R R AT .



4T BT

BATBEEIE 4-5-1, BAAPMRN, FMERMRE, ik MRORRN
BRI, BITARA 0 4, H—MHOvRIAS, BFARMEARKE n—1 4. X
e, PARIMBEINTTE, AR A R R .

\‘1:/
" @fg;\\’ \g@

B 4-5-1

HISREHE: CIRERANFR, PR, topl flltop2 Bk 1 flkk 2
HORRTUESE, ATLMER, RECMMARE, FMRREA—E .

MOXEBHATT ST IR, 4 1 Azht, B2 topl FT—1 Bf; i top2 T
n i, BIRAE 2 HZm, AR ARHRARHYE?

AARBORAIIL, B2 R, HR1 M topl FF n—18f, BEKRIWT. K
Z, YR 1 AZEES, top2 FTF 0 B, ik 2 W HEZMR, HIMRRAL
PiH, WAMRREZE, RFE R ZEMZ 18, B topl + 1 == top2 Htk
e

BRI RAS T -
/* BERFEALEH +/
typedef struct
{
SElemType data[MAXSIZE];
int topl; /* #1EMigs +/
int top2; /* # 2 AMiwé */
}SqDoubleStack;
XTI Z AR push J7ik, RO T ERMATRMESES, EHREA—TH
WiEAR 1 R 2 AR 5-2% stackNumber. A TR
/% HARK e AMBBMAAK */
Status Push (SqDoubleStack *S, SElemType e, int stackNumber)

{
if (S->topl+l==S->top2) /* #MEik, FitH push HLkT */
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return ERROR;
if (stackNumber==1) /* #H1AXK#HK */
S->data[++S->topll=e;/* ## 1 Ak topl+l BAMMAKRIL */
else if (stackNumber==2) /* #2 AAk#H */
S->data[ - —S->top2]=e;/* FH 2 Mk top2-1 ERKMAERIE */
return OK;
)
EATEF A BAHMT T REARMING, ATLUSER topl+1 5¢ top2—1 BA4E
ALyl DA o
X F B  pop J7HE, SEtFURHIEE 1 4% 2 SH stackNumber,
AR :
/* EBRRE, ARG s 9ETALE, Ae E@RAME, &S OK; FMEE ERROR */
Status Pop (SgDoubleStack *S, SElemType *e,int stackNumber )

{
if (stackNumber==1)

{
if (s->topl==-1)
return ERROR; /* WAKL BRREHK, Hit +/
*e=S->data[S->topl——1; /* M1 HHEAKER +/
)
else if (stackNumber==2)
{
if (S->top2==MAXSIZE)
return ERROR; I BAK2 BBREH, Hl +/
*e=S->data[S->top2++]; /* W2 HHTMAKER */
)
return OK;

)

W b, MFXEEIEGH, ARRRLF RN ERRRAREX RN,
BRI B — MR ERE. REERRE—R, REAN, —ERA
— MBI AGEMSE IR . AR, B ERA AR, X E AT
R A BRI . B MRAE A i, AR & B AR
T

Wk, X RS RARE SRR R — MR B BT, IRERH
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H4E BRE5MT

FI¥ERRAR, XMMEMASEE A E, RMSEEasEgs, X
FEERX IR

46 HRHEREHEHRET

4.6.1 HRMERTFIELEH

YEE TARRIF R4, RITIERB BRNEREMEN, MRS,

AR, RARKRTORHEBARNMERIRIE, RTURAERRN LA R REE? |
TEREERA kIR, TR LRAR, ATYRLEME H—R, FrEltis
SFRAE RAARTUBAE R SL . (M 4-6-1 FiR) . B5h, MELA TRBUE.
T, BEERPHEE AN RBRAETEL, BN TR, BAREL

5.
— 2 [

i 4-6-1

TR, BAREERMONL, RIEAFELRATLMERNZR, o
BB AL, BT EHRERZ CEE TR BRI, TIARX kR
i A

(ERTF 2R, SERFE R LI, AR ZHIMA top=NULL
IR

AR ARSI -
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typedef struct StackNode
{

SElemType data;

struct StackNode *next;
}StackNode, *LinkStackPtr;

typedef struct LinkStack
{
LinkStackPtr top;
int count;
)LinkStack;

HERA IR KR E R R, RRAERRATIMER £, Rk —tt.

4.6.2 RMEX RGN —IRIRME

T HERRAEEAR push #4F, BSTTRMEN e MHERUE s, top AERTURH, =
BEWME 4-6-2 Froafligm .

s
top —
7L [}
o)
top

L

& 4-6-2
/% HwAE e AMHEALE */
Status Push (LinkStack *S, SElemType e)
{
LinkStackPtr s= (LinkStackPtr) malloc (sizeof (StackNode) ) ;
s->data=e;

s->next=S->top; /* ELHHAALARMBHE A ARER, PATD ~/



HaT REMF

S->top=s; /% WAL s RUELSHTIERA, EFQ */
S->count++;
return OK;

}

4.6.3 REERTFIHEEE—HIRIRE

ETHERA AR pop #4F, dRRERN =R, B p FIREEERR
BRI R, A ARDURS T8 6L, SUEREp BIFT, A 4-6-3 k.

top

top

E] Bl

P 4-6-3

[>4

/+ BHRE, MBS HRTAK, M e L@R, HE® OK; FMES ERROR */
Status Pop (LinkStack *S,SElemType *e)
{
LinkStackPtr p;
if (StackEmpty (*S) )
return ERROR;

*e=S->top->data;

p=S->top; /* WAL ERLL D, B */
S->top=S->top->next; /* RARMBHTHB—4, HEOE—HE, FED/
free (p) 7 /* BkESEp */

S->count--;

return OK;

)
HERAOER push AR pop RMEARRETN, BAIEMTIRFRIE, BEISZES
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J0(1).

M- TR S R, SIER RS RE ER—E, ¥X 0(1). MFEAE
B, P HRRERATE M EENKE, WTHRSFENFS RSN EE, B8N
S RATIUT ECLRTTE, RN ZRGNTRMA R, XE i T —2
WFETTH, (X TARRCBETCRR S BTLAR I KBRS MR P e i —F, Rk
HEAL BRI TRENATRR, AN, ANEEK, BARFRASR, &
Z, MREHEMETEEERN, RUEARFREEF L,

4.7 ®REER

HINFF AR AR, AARMEREEIINREARITT G2 THEI| AKX
FEIBERAIVE? XA RBRASEF

HIXARMAAEHAMTLUER, TOEERKE. KE. W—H. i
e, B R, RERATASESUMERIR, TARES DR ERESR? R
fIEREMREIATIAR A L.

HRASIABL T RFRITHEE, 5T ARXERK, FE8FHEE%E/N, &
PR T ROTEM R L. K2, BBUA%, FAZHERESBEANT
FRREE A A, R R T R AR

FRUBER 2 BPIES, i Java. CHEEEVEXTARGHIENSE, FRATEARAS
FETHLIAT, RATLIERE A Stack ) push Al pop J7k, FEHTIE.

4.8 KB A—EA

BAE—MREENNA: ERFRIHETHEATEE. Bafta@ak?

YIREGTFAE 3, SiTEERA—MRIKR. EREHESE T ERG2Mm
R A, B WEHSTHEEMERN, REhE—, 8 FEETESER0TED
W A LASHER AT ok, A TEA B HiTHR, B BiTED
A A GG, XHERREYE, REEERN “BPR7. XR—MBANR,
npE 4-8-1 friR.
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H4W BREMUT

4-8-1

HAVERE N LHMABIAGIF: EHAZHF) (Fibonacei) . 4T HHIX %
B, XL EEEET —MRIEREBITF -

4.8.1 EEABRETILH

VMR TFENERMAR, WAKHES, —HRFEMABEH 3 MeT
K. BIRFTHREALE, L—FLET LS OXIRTR?

ROFEFTHEN N NRFHT—T: B—PANRTFRALRES, FILER
=Xt WAARE, ETFT—XMRFESERX; =AALUE, BRFXET—, B
HNRTFRBAFRAS, FU—SREX RS LS TE (% 4-8-1).

481
maduAk [1[2]3]4][s5[6]7 [8 ]9 [0]u[n
st [1]1]2]3]s[8] 132 [34]55]89 | 144

EPHFL 1, 2, 3, 5, 8, 13 HRT —DFFl ZMESEN TR
R, BRR: BTEARSSRIIZA, MRTE T, WE 4-8-2 fiR.
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(0]
.
P 14
4
(0]
P 25
¥
oy, )
p I /3 3
7 7
Oan sy, @ a n
. % .
4 4
) o, 9 ® ® .
4 3 £ 2. @,
o ¥ o v 4 ' v
O . L T M
s s R s o R ' 5

 4-8-2

ALK, REOH—MRTFLEIANTHRER 8 XMHRFT . MRBINTALESR
HoksE SR :
0, %n=0
F(n)=41, %n=1
F(n-1)+Fm-2), %n>1

S E—TF, IRBRATELINXAERBE AR R R E AL sl? B
MIFEEATENH AT 40 (i 3EFAREFIH . KRBT
int main ()
{
int i;
int a(40];
a[01=0;
a[1]=1;
printf ("sd ",al0]) ;
printf ("%d ",a(1]) ;
for (i = 2;i < 40;i++)
{
ali] = ali-1] + ali-2];
printf ("%d ",ali]) ;
}

return 0;
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4T REUT

AEBREE, JLPARMA AR, EAHIROGAT, RAREKREH, &
T LASE ]
/* ERMBGHEAZE */
int Fbi (int i)
{
4 E0Tab 00 )
return i == 0?2 0 : 1;
return Fbi (i-1) + Fbi (i-2) ;/*X 2 Fbi HARKAL, EEAMAAT */
}
int main ()
{
int i;
for (int i = 0;1 < 40;i++)
printf ("%d ", Fbi (i) );

return 0;

)

EarE, HEBERNAT, BARTHRES . W, At EHM et mm
Fo

RBUEAFM LA T EC? WRRA LR, AR UAZE— M iEA
RHCHAA BT RREERERMAC, MRYCRERS — I E. AR, X
RPN E CRAE—HEME.

HARARMCAGH Fbi (1) B i=5 MRATILR, W 4-8-3 Fim.

482 BAEY

EREEST, WA ECREMEREOF A AR AR . RIHE—TEEARE
CEOEE — AR5V R E B B TR, R IAERE.
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LR, F@RARFERMEARRBAKARSRNTTH BIAS, T, SMHBHEEYL
BRELH—AEM, WRESBERERHT, HAESHESTOREE RN . tin
RIABIBITF, BAE—VGBAKMHER i<2 K, XEERET BT return | (RIEAITIAR A 4%
BEBAT .

X E T BIR SEBRAE BB ARG . SRR X AR AR R ARG
4, BIAMERRRERESH . BIARERFOSWERN . B, EASIEAR
A, AT SRR B ) (ELR A IREIE IRV SRS BRI A, SFERAR
IR EFIA TR SRR B RV B A & BN M. BRI A H
LG R R ARABEE T

HARKMH T XAZBHANAE, MREF2RKAR? XM EVRER AT
B,

FIE R ELBFERDRUTHRATERRTTALREIM BLAY . 3275 IR B
RERTFIEF. ERER RS, TRENTREDE, SEREENTIIRS
2l PR SR G

IXFEEAE SRR, FTEE T L LAF R PR SR e, AR R AR
Fok, BAREARXENBIRGEH, Filt, HiFRCARIIL Rt 45
T

FRHE, RRENTHE, ¥TE 2R, BEXNREHER. SHBEUKE
AR E AR R FEREIN B, (TR RERAE R SRR E At
i, FITFRE 2R AT RIS RIS, bR T A RIRES.

Yk, MFIEMNEIES, SHHRANMERRER P REEX MR, —
VIR RGERITT . 2

4.9 HENA—MUEEREXKE

491 B (K2 ) RREEX

MR BISC R I AR S, BATERE AP — D BN AR - BRI RR
fH.

' A TG EFmOAT, HEE (HEAH—NE A ER (Java i) 8 ¥ “itia”



Ha® BREUT

RAVINEFHEFE, AR L RN, SRR, FmE, \E8
Bf7, BIESWRESIN o ROKFHAME. RICHRHR, KEBOXF T
BREEEIEL, RO, TRRMAE T LW HERMENEE, TR
BOIETER, MBREOARD, Rt EHHE T —ME. TEREREMMIRR,
EERAHART/MESHINEN, REIE ST WO HBERGET . thin
9+ (3—1) X3+10+2, KR RMME , OBt LMRIITHE 20, W
XARBNEE, HHSNARE— VWA D LHHER, REFFE.

R, FRHETHSRERS T, C5IATHUESHEIAMEE, Wi
NIEST, BrEABIAERT 00 JEHI/MAZAT, EAIATLAMG . PUmBs @zl T .

LTI HAPRE NS, CROALIE? WRILRAE C BFRE
R IEE TIRT R RIARAIRE, AT T2

XEHEFEMERETRREMBHEE, HEREH, MMATESE, #EH
HENAE A RAEZIATLE.

EFANEERN, FESHER LN, FEESR—EXALES, XT2E
EES, RAGRTSRELRN. XARGHEFGE, AAMEARES, Ml
EfESHR, MERSRAEVEES, REBRAFSRER, MEHHAGES
B, SRR AR Sk, MELESFEE, X, RAEETHNFRENERE
WE—E, RNZREZEATR, REAHESWMICRRNERNZROLER.

(EXFRGEE, FSthRARY PN, SEREREMMER ERAE S,
AR ET? RIVERRIEIBE T FIME.

20 43 50 fE4R, WEBHFRK Jan Lukasiewicz, HEHIAIRATBUER FA1—
B, RETFTA T LAREX N IER, ARt A R 2] LT AR
BHAANER, SEERAEKEERh R B KT 2 ER A LS NI
%, BZMRRMEN, BE T -HANEESNERREE, RIWBERIY
2 (Reverse Polish Notation, RPN) #7R. HANATEERMMIZFRERT, FLL
JEAR R E TR R LR A, SAEAT . X EIFRI, BERFEH, &
FRERGBYY EOAT. XHERITRE, RSN —FFNBRTR, EHT
W HAR YR T R FF SC B S F A HERT

RAVERER, WTF 9+ (3—1) x3+10+2", MREAFHFRELZRMN 4
BT 931-3*+102/+, XEFMFSARAFRIER, MERHREETHR

i EHEPH xT 5 T EREMEARM T 5 /7 R
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ANRSHRERERRFNEELIA. BR, XKERETES. MTARRE R
RBRGRME LR, FHENZRRERN FiERER, ANREK,
A TR T

492 ERFEXNHHLER

NT BRIERFERMGFLE, RIVERER, A0TSR RIS
BEALER 20 1.

JEgFkIAR: 931-3*%+102/+

N MBI 48RRI E B F S, BEREF R, BERA
T, WEATRINEFHAR, #TEH, BHERER, —HBIRLREER.
1. Wigfe— Pt WA EEENRFREHER. mE 491 MARR
e

. EHFERPREAERRT, FTLA9. 3¢ 1k, WA 4-9-1 A EFTR.

N

4 4
3 3
top
2 —_— 2 1
1 1 3
0 0 9
top
F 4-9-1

3. BEFRE -7, BTLARARTRY 1 AR, 3 HAREIHEEL, HHEH 31
1932, B 2, WHE 4-9-2 MAEFTR.

4. BARET 3 AR, WA 4-9-2 WHEFR.

4 4

3 3

2 .o 3
e, 2 i 2

0 9 0 9

F 4-92
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HaE BREUT

5. JEER Y7, tuabRRAEh 3 M2 AR, 2 53 Mk, B 6, 6
%, W 4-9-3 AR .

6. TER “+", Fibitkrh 6 f19 titk, 9 556 fhn, 18215, ¥ 15 ik, mME
4-9-3 AEERTR.

4 4
3 3
2 2
top 1 6 1
of 9 %, of 15
M 4-9-3

7. BEER 10 52 W, WA 4-9-4 NAEETR.

8. BTREAS /7, Hit, U2 510 Hik, 10 52 48k, B35, #5
R, W 4-9-4 MAEERTR.

4 4
3 3
P, L 2 2
i 10 [ s
of 15 of 15
P 4-94

9. BE—RFS 47, FiLA15 55 IR, 42 20, 4 20 3k, mE
4-9-5 RIEE TR
10. 4552 20 ik, RAHNZ, WHE 4-9-5 MAEBEFR.
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4 4
3 3
2 2
1 1
P, of 20 0
o _top
[ 4-9-5

K, FRFIEET DMRIRRI AR S E . IR TN, s
FIRFRISER], MRXMERFER 93 1-3*+102 /+" RIEAHKM? XM
AR, STRAMR. FUTHE, RIREIWATE 9+ (3—1) X3+10+
2" #fLH “931-3*+102/+".

493 hEFEIABFRERIER

WATETFE BT RIS ERIAR, B “9+ (3—1) x3+10+2" Mg
FirR . FAFTARBERASRERBFHTE, IERINNRNERRTHEERN
o

FER “9+(3—1)X3+10+2" HILKHFRFER “931-3*+102/+",

BN NEEIEEFHHPREEANENRFNGS, HEREFRES, MR
HERERN S HRIAT, WAMLSRIFSHHER, REESSMERIE
TS GRRMASEMED) WARTUCERKHARF G, LS HR, —&
BB R RFRIER A 1.

1. WA—EAR, AR SR . G 4-9-6 IIZEBPTR .

4 4
3 3
2 2
1 1
0 LY
top
e,
W E B 9

B 496
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LEE & Lt

2. BNFHREF 9, Wil 9, RFERAS “+7, k. WHE 4-9-6 HAEHF
3. BWENFRRE O, KRARKS, BEARERS, TR, Sk, wE
4-9-7 AR R,

4 BUTFHERET 3, Wi, BREXH 3, BAR -7, #k. W 497
HA BT .

4 4
3 3
2 Y -
] I 1«
of + of +
B 93 Wi 931
P 4-97

5. BEFOREET 1, i, BFEAH 931, FEERS )7, K, RITHE
ZICRCULRTH “(7, FTOMRTURHER, FFit, BB (7 ditohik. Mtz
EEEHRA -7, Filhl -7 BRHHELRN 93 1-. mE 498
KB .

6. HERWT 3, Mih, BHRAXN 931-3. KEERFS X7, BEAME
MRS N " 5, IWESRMET “x7, BEAfE, " k. mE 498
A BT

4 4
3 3
2 2
1 e, 1 *
top
— o + of +
W 931- W 931 -3
] 4-9-8

7. ZERAS 47, WERUATARTTER 7 WA 7 MRAE, Btk
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TERHBIML (B " SERMMEESR, FUSHHR), Btk
AN 931-3*+. WEHUMXMET “+7 ik, dRbRB, A6 AW
JRH) " RARPRFERATELEN O FEAA 47, TE 4-9-9 ZEFH
B (BREDD K “+" Bf “9+ (3—1) X3+" hiBE—1 “+".

. ST 10, Wi, BREARTHN 93 1-3 %+ 10. FRAS =7, Ll

</ AR W 4-9-9 MAEFTR.

4 4

3 3

2 2

1 o f
P, of o+ of +

B 931 - 3%+ . 931 -3%+10

& 4-9-9

9. BT 2, #ith, BEFEXHK931-3%+102. WA 4-9-10 AR

FiR.

10. HELEIRE, Hrovstehfs ittt . BEmNERRIEASR

$931-3*+102/+. K 4-9-10 A EFTR-

4 4

3 3

2 2

L2 ] 1

0 . o
o,

Wi 931 -3*%+102 #9311 -3%+102/+

& 4-9-10

MR B SRS R, BT ALERITERKIRE (TR &k

Kfeh, BREEMRERS:
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1 fhBFARE N EREER (RAREHEHNES).
2. HREFIRBTIEHRHER (RANREHEHNET).



EXE 8- Tt

B, WFFIR TR E I AR T, FRARIT R SRR AT T
BIX BB

BT, RE—TF, —2LRATE:, B TFRSHNF.

4.10 BAFIBIEX

PN FE R A B LT, HUEA R 2T RUSIHAORES, RARSH A0
AR, AR XA B IREETD, T reset if. ZATHR
WERET —HE, ABURRIA R A B E S AR AT T — i X E SR N
RGN EZ MR EREED —/MNEEM, TR R SRS mRA .

HHMGHZ. Bl RESFEREE, FRARSEFHELERON, EFFE
REIRA R LRI, P SWESREM, HEARNERARE TR, Ak
RS FREE F BOE T . X ERAGHTA Y ATRIT Z IR IS T T HEBAAL
.,

BAERGMER ARG S, ORI T —FBHRE R LRI SR 2 et G
HEBATIRE, IXBERBASY .

BAZY (queue ) R RS WHE—SHITIRNRIE, TS —Wt{THER R
TR,

BAFIR—FisEsEH (First In First Out) fUsktEde, MFR FIFO, StyFEAN—
WA, TR RN Le BRISIR o= (a1, a2, ) a0, B4
an RRILTCE, T an RIVRITH. SHRIKATLUMRE, SR a FF, T
A, SIZERIR . EGIER A RNV EERH I, HER— RS, &

JERH A IRHAEMERYR, AN 4-10-1 iR
et I I T B
 4-10-1

BAFIFERR it it e B AR I AT RATE 2% THAPIT, Foin st
FRFF R TOMA, BIRRE s AR LR, FSUR SRS
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FLR, BORARMLAWR, BEERRN LR, BAKE god, THH AT
FRHT dog BT HiE, KERESIEAT .

4.11 BASIRH R EIR AR

FIRERLMER, PFIAZRMRIERN SRR, KRR E ALY R AEE
Ri#AT, MBREE R G kT

ADT BF] (Queue)
Data
Rgkk, AXRAMAGREY, AELEAANBRERLR,
Operation
InitQueue (*Q) : AHALMM, HI—AEKRF] Q.
DestroyQueue (*Q) : #M5l 0 A&, MHBE.
ClearQueue (*Q) : #MKFl Q K%,
QueueEmpty (Q) : HMFI Q0 A%, & true, FUES false,
GetHead (Q,*e) : ZMFIQ AL BLEE, M e EWMAFlQ HRKLE,
EnQueue (*Q,e) : FMI Q Ak, WAMNAK e HRF| Q THAAREAK,
DeQueue (*Q, *e) : MBI 0 PRAAK, /M e ERM AL,
QueueLength (Q) : &S] Q #9LA Mk
endADT

4.12 fEIRBATY

SURAIF AR, REGER, UAXWMHEHTR. A, B
FINER —F TR R, RIRAFEX PR T RATSERBBAS BT 7764
1.

4.12.1 BASIIRFFFERRE

HRAURZ—BAFIE n ATTE, MIEFEENRSIREY—MKT n (84, I
BT PR TER A TERCAIIRT n DT, BTN 0 W—IRERM k. PrEly
ABAFHRAE, HEMBANREM— T, AHEBHEMTHE, FIHHREZRE
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LEE &1/

29 0(1), fnH 4-12-1 fiiRe

BAR R
ABAF|
) 53 az | | R a a, a3 as \ |
T#R: 0 1 2 3 4 T45: 0 1 2 3 4
i 4-12-1

SERARRE, BFITRMHFIRENL, BTN 0 MOrE, Atatmoks,
BAB R B A ST R AR RIS, LMRIEBAFIRBA L, Wt TFiih 0 M ERN
%, W RS ZEER O(n), M 4-12-2 FiR.

B\R
/\m/\’
U
J a | a3 MMJ Laz a3 | a J I ‘
T#R: 0 1 2 3 4 TAR: 0 1 2 3 4
[ 4-12-2

XBRSTHAMEIERNIUT ST 2R, REER.

IR, —RAEHAKR, RERAKSE T, FEARES
WEA—, L6, MPRBBRA AR

AR, AAHRFIN—ER2WBIHRE, WRAEREBAFIKITCRLHR
FEETESARIRT n NERTTX— M, HARHERER S AR . Bt RS, BAKAR
EEETIRA 0 ALE, W 4-12-3 fir.

Bk W Bk

‘ yo|a e | a I J _HRE ‘ a | & | a | ‘
T4R: 0 1 2 3 4 T#%: 0 1 2 3 4
M 4-12-3

KT BN RN TTRE, BAAINREAMAEERRG, FUSIAFE
%t, front $84HEIBALIEE, rear fEEHRMARITEN T —MLE, XY front &
F rear Bf, WAFIARZER—TTE, WRZERTI

113



BERKEER 5 WBEA, RS, ZRFIME 4-12-4 AR, front &5
rear fRETIGHRITARN 0 MALE. REABA a1v @z as. a4, front HeEHKIATE I TH7
90 L8, T rear TR AR 4 OALE, WA 4-12-4 ABEFF.

front rear front rear
T4R: 0 1 2 3 4 T4%: 0 1 2 3 4
P 4-12-4

HBA a1v az, M front $REHEA ThRA 2 MALE, rear A%, WA 4-12-5 AR
B, TEABA as, UGAT front fEEHAEE, rear SREHBSBIEISAZ b, W2 BAZ S,
AR ? W 4-12-5 A EFTR.

front rear front rear
‘ ' '
‘ az ay | I | az g as ')
T#R: 0 1 2 3 4 TAR: 0 1 2 3 4
-12-5

AR LT e BIX N BAFIR SN BRI 5 4, (B HATImRER A
W%, BRARRTRCESM, HREMN, e ERAmRmsiR, TXkE, '
MIHIBAFIAE TR O 1 1 77 R 2R . BATEXFBR I “Bni "

LY, RETAKE, RARHAMNNZ R, TEHIAELEHCES
W, REEAM? IDTE, HMECH, FEBRET, RET—H?

WAXAENA, WEARES, SAMRTTLALNY, BRIFLHT, A2FET—
e
4.12.2 EIRBASIE X

B AR SR (B0 AR R F W T, AT, AR Sk A TRER.
RATHEBA TR L R AR B P 7208 S AR TR FRBA S o

Rl 517 4k5E, B 4-12-5 [ rear "JLABCHTRIN FARA 0 ROALE, XMEHAS
HEAREHRE AR FE T, W 4-12-6 Bk,
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R4E BE5MT

rear front
v
| az s as
THR: 0 1 2 3 4
P 4-12-6

BN a6, WEBET THN 0 &, rear EHER TN 1 4, ME 4-12-7
HZBFTR. HHA a7, U rear frEt3E1 front B4 EE, FERHEE THRA 2 A9t
B, A 4-12-7 AR

rear  front rear front
| ap L az a as as a7 asz ag as
THR: 0 1 2 3 4 THR: 0 1 2 3 4

P 4-12-7

s WEHERHRT, RAOIRIABE, ZBAFIRS, front ETF rear, BUFEYPAFIT
B, 2 front T rear, ARBAMNMTHIETILETHIBASISETE R2E R HYE?

» ERIRE RS flag, X front == rear, H flag = 0 B HPAFIZ,
% front == rear, H flag=1 B BT

n IMEZRYUBAFIZER, KHME front = rear, HPAFIWR, RAMEHIEK
#, RE—ATEREME. WRER, WA, RAPEFT— 2 RET.
Bl 4-12-8 R, ROTRAALAFIEEH T, wRR, RITAAFE

4127 ABER .
front rear rear  front
v v
a a a3 ay I ‘ ag l az | a as
THR: 0 1 2 3 4 THR: 0 1 2 3 4

H4-12-8

HATE AR E —FA ik, BT rear FTAELL front K, WATHELL front /1N, BTEA
REEAIAEZE MU ER RN, EhERHAEEE B LA BA G
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FARTH QueueSize, AFABAFIMAIRMR (rear+1l) %QueueSize == front (H
%" WHMBENT A rear & front K/NKH—MNEED. W EFXAMIT,
QueueSize = 5, [& 4-12-8 {4 EH front=0, [fij rear=4, (4+1) %5 =0, FFLAMGETEA
Gl P 4-12-8 thi 4, front = 2 fjrear = 1. (1+1) %5 = 2, FrLAMHT
BBt 2R . Tixt T E 4-12-6, front=2 fijrear=0, (0+1) %5=1, 1= 2, fFLL
R BB AT

535h, ¥ rear > front if, HFE 4-12-4 {945 EA 4-12-5 AR, A AFIAKE
> rear—front. {H4 rear < front i}, W1 4-12-6 FE 4-12-7 AE, RFIHKES K
Wigt, —EE QueueSize—front, H—BtfE 0 + rear, fNTE—E, BAFIHEE A rear—
front + QueueSize. [ & A HH BT EAR R :

(rear—front + QueueSize) %QueueSize

AT XEGHE, JIE ISR T -

TEERBAS B F A7 f SAARAG I T -

typedef int QElemType; /* QElemType RMIREEFRHAME, XZMRH int */

/* PRITRIAF| AR Ay */

typedef struct

{
QElemType data[MAXSIZE];

int front; /% kiudt */

int rear; /* RAgH, FRFIRE, HORFIAAKGT—AEL */
}SqQueue;
TR TR AL ARRE I T :

/* - AERT]Q */
Status InitQueue (SgQueue *Q)
{
Q->front=0;
Q->rear=0;
return OK;
}
TEERBAFSRBAFHC BEARAG A F -

/* B QMAEMK, LHARFIGEWRAE +/
int QueueLength ( SqQueue Q)
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H4E BE5M3

return (Q.rear-Q.front+MAXSIZE) $MAXSIZE;

)

TEFRBASI I A BA SIS EARAG I T -

/* BRIIRM, MBALE e h o HHRALE */

Status EnQueue (SqQueue *Q,QElemType e)

{ s
if ( (Q->rear+l) SMAXSIZE == Q->front) /* KFI#H&HIM +/

return ERROR;
Q->data[Q->rear]=e; /* WAk e RULKA */
Q->rear= (Q->rear+l) $MAXSIZE; /*rear M4tQIEH—E, */
VA 8 -3 E 2 ¢ R

return OK;

)

TEFRBASU R A SR AR AT I F <

/% BRFIRE, MMk PRAALK, AeBh@mitl +/

Status DeQueue (SqQueue *Q,QElemType *e)

{

if (Q->front == Q->rear) /% BFIEHFIE */
return ERROR;
*e=Q->data[Q->front]; /* HRAAARLES e +/

Q->front= (Q->front+1) $MAXSIZE; /* front 4@ EH—LE, */
VAE =8 -3 E 2 0F TR R
return OK;
)
WX—BiE, KRMZEI, RRIFFE, HARMBERF, FEHN E Y
RERAEAY, (EFEPRBAF U I 25 B P e St th ) R0, PR ABRADE W s — T
AREALIOBAFH B AP AR 51

4.13 BASIRYSEXTRiE S R KT

BABIR SR, HNRRLERN BEER, AL RRELHTE,
RIVBEHAHERI o X T8I LRI, RIS RIS L,
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T\ TR IMLIREE N, W 4-13-1 Fom.
KER BAsk B2
front A=\ —

R

rear

=]

[ 4-1311
ZSBAFIRS, front Fl rear i1k, WA 4-13-2 fR.

S

KGR

AT EEHI A

typedef int QElemType; /* QElemType AMAREERHAME, XEMEH int */

typedef struct QNode /* #&&# *»/
{

QElemType data;

struct QNode *next;
}QNode, *QueuePtr;

typedef struct /* BRI */
{
QueuePtr front,rear; /* Bisk, A4 */

)LinkQueue;

4.13.1 BAIIREERTFRELEM—— N BAIRIE
ABVRMERS, HERRASERIBALN, WA 4-13-3 fir.
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LEs &Lt

front

F 4-13-3

HARWWTF:
/* WARK e QMR RLE +/
Status EnQueue (LinkQueue *Q, QElemType e)
{

QueuePtr s= (QueuePtr) malloc (sizeof (QNode) ) ;

if (1s) /1% BRESRXE */

exit (OVERFLOW) ;

s->data=e;

s->next=NULL;

Q->rear->next=s; /* fMAALK e M s ML RARIE SIS, */

/*REBFD */
Q->rear=s; /* R s REARREE, rear fif1s, LEAFQ +/

return OK;

4.13.2 BASIMHER TR RE LA M — i BAIRME

HBRIERT, 3R LE R R RN, WL R E SN B RS,
ARG RONUR— NIRRT rear FRILGA, WA 4-13-4 Bz

£ fipfront->next @ & fiplifront->next (D
front E - ‘ front l
®
rear

f 4-13-4

AR
/* ERFIRE, Mk Q kALK, M e hwii, &S OK, FME ERROR */

19



Status DeQueue (LinkQueue *Q, QElemType *e)
{
QueuePtr p;
if (Q->front==Q->rear)
‘return ERROR;
p=0->front->next; /* WHAMBHAKLEFALp, LLATD */

*e=p->data; 1% ARG K85 5 S RS e +/
Q->front->next=p->next; /*¥/RIA k% EEH p->next RUS KB LB, */
/*REBFQ*/

if (Q->rear==p) /*FRKRAMR, UMBREH rear @k %, LEBAFQ */
Q->rear=0->front;

free (p) ;

return OK;

}

XF ORI S FIR s, TRUNFIEREE, WL, RLEilE
AIRAEERHHOTE, BIEH O(K, ALIEHBASIR S HEIF 2R, SAMEA
R, T THEBAS, SR iSRRI, Rt TP AE — L (RIFF4, AR B BASA
%, WREERAPMES. WTEE LR, BHRAFILAE—EENKE, AT
VAR T TR BRI Z FIR A . MEASIAFERX N E, RECHE—
MR, K7 —LER ETTE, AR, FTLMESR L, #MFIEmMR

AR, AT RIS K IR T, RIS, BT
TSR RS, A SERA S

4.14 BE5M0m

NET BRI E. ROX—FHHRREMAT], CIIRRRRINRIER,
AR AR B BT R

# (stack) RIRERERRITEAFMERRIER LR,

BABY (queue) R AVFAE—IMBEATHEASRAIE, Ti7ES —IMEEATMBRRIER Ltk
EY
CN AT LA Gt R R MRS, (BARFF AR T 77 AN — 22
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LR &L/t

B EA1E B A% BB TR .

TR, WEREFAEESIRRRA, WA U SRR BRI T i
SRAEBIAMRSEERAR, X LA A ) PRSI 2 (]«

XEFBAFUNRYE, KT BB ARMRN HEB B, TERIAT M
B, FEFBASKAIRAR T LAEBCA R IR . MR T B ShERIR AR R HVHE , (784K
AT RS O(n) BT IS AR T 0(1).

EA MR LB A SRS, SR SR REANRIE 4-14-1

PR o

JoUFtR *JBUFRATY
FRIERIE) ~JEHBAZ
T ~$EBA T
& 4-14-1

415 FRIE

HT, BIEFS R, SILARTENFRMAIIN S HAEBER/NE, FEMWE
BRI

Ak, HGA—ARROERE. B RAELBRIIAE, RIBLRKX, #
B EA, RAEM&FEWEF LR,

A, IGHRE—R—RADNHRERL, TELBERBBRE SRR,
FRBRFATREFLZN, EF40E5RK AR TRERG LR,

Ak, BESHEREERMAORA, LB, REEEMLRER. £it
RATHF B, REHAMWRER, RAFZ, R, ik ToAEEkZAE
A, BERSAEAL, BEARIFELIT,

Ak, RFRA—ARKORIRE, RoodF. R IF, BUFF, RBF
ERE 1 X

A, XRE—AX—ADDIERIIER, FEKLRDFE, FPREAMAR
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Ro RACHRNE, FREGRGTRABIFOEL,

Ak, BEEARIIHA R, @B, Fittdh 00 KBt 90 ey
KT, e RARTERT, EiEG, LiFfR AR RE, TFEL, £t
WAFE, REBRBEHIK, FRATARALS

WK, TR

122






51 358

R0, KEEF! RAIFI L —R.

HATEABA RN, BAWRMLE, BT S8 H — LS R aR
o HMRARMZERE TIXHE—HH: BRZEBLBA, ERELILCk? EEHH
—HiE, LTRAAYH. ELRABNA, AFARFDR. BRTRFRER, £
REA AL BIRXRENESEERILTHRA . YENELEE, REXR
ZIR, BE—NARKABAER, WARBEER, BEBTESHEAN, ERGR
g?

AT BRI, X BTN MBI R L AR R, REKRFRT
ho REFRAEFTRN, AFNBEAMSE. FHPZETL, BR—BHHEE. oL
R RAE, KELEZBRE. XFIETHAREBR? W, FETEFXLRGE
Bo BABFFHA, BBBIT, ML SHEAFESH 4, HEBEBE A
o REERULFRECFERBE—RIATT, HHEEANER.

XA R SO R DUE el R BB . IR
EERLRESET, BIERETRELRME . BIRBMMATDIE?

EHERET, FREAMAN . “BIER over w1 over, EIER friend
A4 end, HIER believe i/ lie.” (REKH, ARAET, BEMZHFHE A,
HAREMMENRR. XA RER OISR B M AR B & (T A B2 .

A RBA VB PYOX L 8 ol 1) T 4R FAF R AR AR

5.2 BRHIEX

FRRI R A B, EEAEARM LR TR T, hatRd
ARG ES, AR EH/AVMIEShREERA. BEER L. FRE
B, AL BV EA R TARRR S, R RNIAEARES AR FAFRIAL
. TRWA T FRHEOES.

HMBRATIAER AR %, YROVEXAETRA “BIE" 0, CELER
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H5E 8

BN “BARAEN" FIETE T . BRXERIEET — N FHEERITANTIE,
0P 5-2-1 Fiwe

B

HiRRE
|

MRS

HRKRE

iR

HIRRAT

iR easyrecovery
HREIR

REER A

HRER

HizARE

B 5-2-1
SRBAVRERBR 8" ZHHEIREN. SEREE L.
& (sting ) RHBA USSP HARMERES, XEMFH
#

—RGER s= “asaz-ooa” (n>0), Hep, s REMEH, ANEIS (FLdd
wHESS) HERNFHAFFIRBNME, ERHFSFBTHEHINE. a (1<i<
n) ALLRFE. BFREMFR, | RREATRAERPOLE. BROFAEE n R
HEREKE, &XHKE AR RIEKE n B—MARIOEE. SMFRNERN
2 (null string), BRMKENE, ALUEEARNES " £R, WLURAH
FAE D" RFR. FTENIFH, UL A B RTIRAUS IR R

BH— LSRR,

S, RAGSZSENE. TEESESNRE, SRERANTERERN,
T ELAT AR IE— 25k

FHREES, BPERMRNEETHFARNTFIIRANZSRNTEH, HH,
AT RN ERFR LS.

FRELHFNABRETENE N FREZRPNFS.

Tk RFFHREIM “over”. “end”. “lie” HSIW LAAKE “lover”. “friend” .
“believe” X8 EIF FRFHHT £ o

125



5.3 HBRHILE

PN, MEBLER/N. 2 b1 K, XELEH, TRENFHSRMMAL
et Csilly”. “stpid” XBEEREEL BENT OEIEFEE, SOETE
PR ANESBR T BB FREREIIY. SN0S— T8 “s”, &N
WARFERNESR, TIE_AFEH, mT V7 FEHL U FEIEEN, FU 9 <
U, FRIEAE “silly” < “stupid”.

L b, EEHBORIE I R A Z B ARG AT I, TR RS IR
RFRHEX B FRRTHF S -

THEMUR R R AR AR ASCIT 4575, BEMEGR—S, 1 7 AL @b
R—AFRE, BHATLIFR 128 MEF. RRAI SRR S, 128 DA
S, TR & ASCU 3 8 fr—#thlsFTr — M, BT 256 MFAF, X
ELRSWMEUIHENERIB SR ST 66 MHERIENTARE
To R, BBRMNERKARESMNIHE. Bl B Fi EERESMOHRREL
F, BESHAGHTEARE LTHESSXF, BAKX 256 MFARABR, Fit
JERHAT Unicode %ifd, LLiHMRIRE 16 (LK dHIEER —FF, XS
SRR 216 NERF, AR 65 TENFRH, EBFor R LIEIESNRET
T o gk, AT ASCI i34, Unicode HIRT 256 NF4F5 ASCI f5E2AH .

FrUnRBATESE C BFHHERRREHEE, LIREMSHNREUREN
BAX AR FRAEEER, AHRMAS. MAER E: s= “aaa”, t=
“bibye-bm”, YEAMY n=m, Hai=bi, az=bs, -+ 5 an=bm ff, FATAA s=t.

AAXFRABAEERN, WATHEEIIRARNE. RATXFEEL:

BLEWHAEB: s= “aaz--an”, t= ‘bz bm”, MWRUTHFHZ—H,

s<t.

1. n<m, Has=b; (i=1, 2, - , M)
Bl s= “hap”, t= “happy”, #tA s<t. EHtibs SHTHITE.
2. FERA k<min (m, n), fFa=b (=1, 2, - , k—1), ak<bi.

4% s= “happen”, t= “happy”, AWM 4 NFEMERE, TIFHESE S
A (K H), 6 e i ASCI FB2 101, T}y A9 ASCH B2 121, B4 e<y,
FTLA s<to
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L

AR IMRRXPEREE E RIS, BRI 8 HAR i R .
RAVBGEAS, BRI FHES . RA/NTIE, FTH 9 8 b
JEERE/N. YREERBIANERE, RSB FARA/ N,

P 5-3-1

We HRE¥, AARERRAML, M2 TFEL. BT8R LI
R, HEIMBRFRAXMBBAWNMENA, BERMNZBOIHR, ARHs
HH.

5.4 BHMKREIEELE

HBENZREMMAERRAM, FARZLETREMHREFHE, hatRadn
TERERTR, BHBEFNFRHRE “123" XHMEFHR, HF “2010-10-10" iX
B EHIAR, EATE AR KB 3 FHCEEN 10 INFRH, B TRERT
RME .

Filt, *FROEARESEERRARKENN . KERERENRENTE
MBRME, HmAER—TTE, BASMER— TR, ERPESHNRERTHE.
BEREMETH. BRTRERE.
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PR

ADT # (string)
Data
PPARRE—AFHAR, RELEAANBRERE A,
Operation
StrAssign (T, *chars) : £M—AREFTFHEFF chars 93 T,
StrCopy (T,8) : #s AL, és AHAS T,
Clearstring (S) : # s A%, #$hkZ,
StringEmpty (S) : £# s A%, & true, FMAEWD false,
Strlength (S) : EmM$ s LK, FEHKA,
StrCompare (§,T) : #8>T, &E@{i>0, #s=T, &0, # s<Tr, EWi<0,
Concat (T,81,82) : /A T&®Y S1 f» 52 KERKMH$ .,
SubString (Sub,S,pos,len) : # s A4, 1<possStrLength (S),
B 0<lens<strLength (S) -pos+1, M Subi&
= # s #9% pos MFHRKAN len 9F$.
Index (S,T,pos) : #$S# T A%, TAFZH, 1<pos<Strlength (5) .
FEE s PALEPETUMRGTE, NERETEZSES T
¥ pos AFHXEF—KERAHELE, FUES O,
Replace (S,T,V): #sS, THVvAE, TREEE, AVERLIE S PRAMHA
5T AFHFRERGTF S,
Strinsert (S,pos,T) : $S# T A%, 1<pos<StrLength (S) +1.
£ ¥ s #9% pos MFHZIHAS T
StrDelete (S,pos,len) : # S A4, 1<pos<StrLength (S) -len+l,
A# s PHBR pos MFHRKES len 85T #.

endADT

MERARMERIES, KIS NEARESERRNEITE, FEESE
SREFGEN, REAERCNSHEFRRTFHRNERRIERBL.

ki, RRAETHRTHELAFRSS, SELFEHRHELON. i Codr, FIEHBRIE
#EiEA ToLower #/1\E. ToUpper # K5, IndexOf \AEHK THILE (BIEAHE
). LastindexOf \AZR TR E. Trim KRWHEHEEHET ERERE, B3
SRR SR AR R

128

HAMRAE—MRAE Index LI

/* THEES, BEBS PHpos AFHXEALL THAFHTE, +/
/* MERMF—AEHGTFSES POLE, TUERO0 */

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

{



LA

int n,m,i;
String sub;
if (pos > 0)
{

n = Striength (s) ; /x BEEE S WRR +/
m = StrLength (T) ; /* RAFETHRE */
i = pos;

while (i <= n-m+1)
{
SubString (sub,S,i,m) ; /*RE$H i MiE+/
/*RES T AT $% sub +/
if (StrCompare (sub,T) !=0) /* WwR&ESRAF */

++i;
else /* RBEARF */
return i; /* RES M */

}
return 0; /* FRFELTAF, EW0 +/

}
Leh %] T StrLength. SubString. StrCompare % 3EA#{E S SL31 o

5.5 BHTFiELEH

RIS S SRR, PR

5.5.1 BEIAFFFIEEN

R A7 G R — A A E S 1 B TR AE B R R I F RSB o 4R
BUE LA/, HENE BRI EEKEN X — R ERH
BEAAREREA, SAFAE— P TUE B SR BE, — AT LUK SRR i) B R B
RIFAERUEAR) 0 THRALE, AR thaE UFH7ESELRE — N IR E. B
HLRRIET MR AT, BAFEMET ST E RS CREEREREN— R
HABRKENERMCTR, W “\0" RFRBEMLLS, X MR, WRERME
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MR R, REERAITE—TAMYE T, HEXERTESA A EE, M5

BfE, HKEH6
£l e|n‘d’\0' e
TR 0 1 2 3 4 s 6
Y
KA K EMaxSize
M 5-5-1

W7 S B BT AR RESCR A FRER, B0 F R EIRAE, I s i
4 Concat. FEHMFEA Strinsert, LAKFAFER#EH: Replace, #(4 I REMFSH 751
P BT T A KB MaxSize.

BRRLEN— RS FHREEN, SEMLEEREHERS 70 5. K%
JVERT, ROFHELURETHEM 70 M5, SRIRT K, HHEEE
R JFREHT A FHEFASERRIIRT, REES. K, B/
FIEFEE YR LARRE—T, REEE—FERE, —HTT 79 MF. BENE
HFELFRR oo REPHFITHIE, & BRI XMERATRRN. REE. T
SRASFN TR, RA 70 MF, EESRE o REBFIreiE, & ®’iIR
"
mEEe

<

A HEH

g, REORIBK. BE
REENRLHNEER
5, LERER. FLE
RO HRE T 2T
EUNE, MRER, ©
REVHINE. B AR
phs

&M &E
552
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LA &

HXRRETG? RERAEXMERE, RAGEFIET . B4, TrEL
IR, ERN S HREFHBRE, HRRHAGFINE. AFRFRRER, X
T s R .

TR T BANAFAEM, AL, B 77 2 I e R P AT i R e ah s
SRS IMET BN~ E BEEX, M B XMETE C E51
S CEH maloc () Al free () SkEH.

5.5.2 BRMHEXTFIELEH

MTHERFHEH, SRIERRAMN, EhTRERNERE, Shhy
FATERBBR—DFH, WREE RN AEREERE, — SN F
T, REGFERKNZEERSE. B, —MSERTUER— DT/, T LS B
ENTHR, BE—NERERABWE, LM 47 SEMA R EEASE,
/& 5-5-3 FiRe

L B e L [ [T

LR, RE-NMERESONFRACERLGREE, XSEBRYWE SR
BB, TEARIESE RS i

{E B P B T TSR B 5 R IR A — T 25, BRIk IR
ARG, MR IR P 7 AR S5 o

5.6 HEAEXLERZE

IR RN T ROIHE, FEIE— LI R . A RIS
SHERRRNTHMAL, TEHEERREERY. MR NRAERNEE
HELEBERLT. FTRREAEMENZGE—T, RUE, R—ATHRNLIFH
HARM ARG . BEOATILRERAY, SORTENXMERARN, TR
RPARE CE— MR, REMA SISO, AT AT T R AR
BRI R L, WENEHE T, A LREORARAET .

Wak, PBAS, ELIX—WR, YHRAREEE, ANBYREE, FHE
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Bt A, XEEREREHLIMERR M RAE—RXE HUT—IAFH
B) SREERLIE. XA B AR AEE AR R OB ITRE, S% SR s bR
HHEZ—.
BRRATEN FEAEH S="goodgoogle”t, #E| T="google" X T B E, &
fHEHTE THNS R,
1. EHSHE{IFE, S 5T M =DFEECRR, HS U FRRAMmT
B g H—{LICAAK. ME 5-6-1 R, HhEEELITHEE, NER
B ELFTAF.

[slolofefefefoe] <]
[slolols] 1 ]]

B 5-6-1

2. EHS BfIAE, EHS HFHR o, ELRMN T ¥FER e, ILRAMK,
W 5-6-2 fike

[elofefafslole]s] ]

[ 5-6-2

3. S BERIFE, EHS HFHR o, BN T HEAR g, ITRANY,
P 5-6-3 fiRe

Lelololefefefols] ] ]
[s[efels] ] ]

[ 5-6-3

. EH S EIURTLE, EH S WFAREd, ENEN T ¥FER g, INRAY,
W 5-6-4 FiR.

IS
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H5E &

[slololefefe e s ]
[s[efole]t]e]

B 5-6-4

5. XM SERMIFME, SET, 6 MFEHLIA, ICAKY, WA 5-6-5 Fin.

[slefefafslole]s]t]e
[s]ofofe [ ]e]

M 5-6-5

RS, RN RN —DFREAT BRIk, —"i%IEEEE@v?ﬁ%i&ﬁEE
B XERBKIEER, SOFRFLM T RER/NMER, B2
FERA L.

HE A2 F B H ARSI T BERICALR 3935 Index. FUAE B BRI
e, TR SRR AR MRS AR IS SRR S AIEICRLH T
B T [ EAFLE S[015 T[0]H. SEHUARASIT :

/* BMFETELE S PHpos AFHLBOEL, BRAL, MEMESES 0, */

/* T 3%, 1<possStrLength (S) . */

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

{

int i = pos; /* i ATE#$ s PHWMETAH, #pos RA 1*/
/* MM pos HEFHER */
int 3 =1; /* 3ATFET PEHLT T/

while (i <= S[0] && j <= T[0]) /*# i MFsKkAEI IF T HKRAHMR/
{

if (S[i] == T[3]) /*AFEAFMBE/

4+
}
else VAL Liv-2i% £ kg 1 Ay
{
i=i-j+2; /*i k@B LR R AL T —42x/
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3=1; /%3 REEF$ T KA/

if (3 > T[0])
return i-T[0];
else
return 0;

}

ST, RIFMELEM 42 B —FFHMEKE R, tin “googlgood”
%4 “google”, WHAIEAEN 0(1). MZE—L&, MBEGAIAFITFHE . =. Mk
—H, SRBREFERALE, B T BHBERRRALETT, kin
“abcdefgoogle” i “google”. ARAMEISEZE R O(n+m), Heh n HEHKHE,
m ECA TR, IRIBEHREN, TR (n+m) /2 K&K, HEEZEN
O(n+m).

AR R SRAT 42 R ERAS R ICRMR LR T MRE—1F
o B—MRBIRHIPITF. EBH S=
00000000000001”, TIZILA(FHJ T= “0000000001”, Hi#EH 49 4 “0” F
141 mES, FERI A 07 M1 A 1 MTE. TR, SRE8E T
PEREREIRE — A R W, FOREMIRALERN. XHET T ABEES &
BT 40 MLEETEAIN 10 1, SRS, W 5-6-6 fix.

[ofofo-ToToTo o] - Tofr] [ofefo[-TofoJoJo -~ ToJ1]
[efofo]~o[1] [efofo]~To 1]
_—— e

102F % 1062 F %

TER—BIE TI0RRRFHRFLE TEE-URBALIN T I0RERAFHRFCE

P 5-6-6

HERES 41 MR, RALWMICRHES, FUATEFSREHRTTE, WE
5-6-7 FNe INSRABAFILALH T4, L T= “0000000002”, 275 41 fr
BEHWOR TS R T BARSEL T . FtEA SRR R 2% EH 0((n—m
+1)*%m).



LEE &

SORTFFF

Lol [o[o[o]o] — [o[1]

oern o [efofol o1
———

) 1ofr43
TEBHNMIBFIE T I0RENFHFRETFLRAN,
HEHETT (50-10+1 ) x10RFIHTiRIE

H 5-6-7
AEUARXARGEE YT, EXESAT, TRk, SmmHte gt
£LAG 0 A1 1 AGHR, —NFAFA ASCH At AT LUB AR 8 (i —#EGr 01 &, M4,
FERANFAOETURRES D 0 1 1 & FHOGItEER 0T R R
HFFEEA 0 Al 1 MR, FTUEHEVIEH Y S, BERITARETT SRR
AR, TRIA XA, REAARET .

5.7 KMP # LA & %

PRATAT LAZ S AN ICESE ARG ? iR AT LA I TEATI. RS
SERTRATORIERA], HEAEXFMESA 0 11 EEFHNFGS, HRERNEH
BRI . TRA=AI37%, DEKnuth, JHMorris fl VRPratt (¥
o Knuth A1 Pratt 3£FBFST, Morris JR%) KZF—MERITRERE, WTECAKE
SEZRHOEL, RIEEHZARSE LB W REHE, §HF KMP #
o

5.7.1 KMP #R LEHERE

HT REYHNAE KMP 03, RATRECRHED, ARRRA S ERGEMEXE, ERM
XANSEIERBTI SR IRAR 1T A B AN AT o

S S= “abedefgab”, HIGAFMIEK 2, RATHAMIARER 9 1,
RATEILAH T= “abedex”, FAMBAMEMAREILIE, §1 5 M8, FIH
A%, HEE6NFR, T 5 X A%, ME 571 HOKR.



m' i A

 nopnnnnnoEl onooonnonE
Booooon
‘nonnpnnonE nonnnonooe
HOoBooo
nDnononnonEnonnEunnne
BDnono

BT, RBAEMRITREE, MiZRmE 5-7-1 HHEQOG®. MEH S
=2, 3. 4. 5. 6 Bf, HFEHETH T WEFFEIAE.

PRt RET 4R, FORMEERRXERITH . AFANELHR. XTEEL
FEMTH T i, “abedex” B} “a” SUEHME “bedex” HMER— I FRHAM
=, WRRN, B4 2" AS5ECRERTRPMET—FHEE, BANTHE 5-7-1
MOR, MR IS, MARTE T WEFH 2 FhkS S HI%E 2
[LE|E 5 QL FHES. £E 5-7-1 7, QOOOMHKHELR.

FEROX R AR KMP BHHCH. MBRNAE T BpEFH “a” 5T hREHE
WFAYAES GERXRNE, MAHNEEED. T B8 (8 D" 5 S
B A b7 FEE 5-7-1 OFELHMTRIASN, BAMBNE, T Sy
S a” 5 S BB D" RATHEHM AN EITRATEMAST, XFHE
5-7-1 FI@ix— % HIWi R T LAAIER], A 5-7-2 BiR.

\
sfalel-]  sfalel-]  s[[eDY
= = s =559
2o -] r[efe]] r[a]e]-]
L
T[1]=a,T[2)=b,S[2]=b FEET[1)#S[2) B ST TFE B8
RIRT[1)#T[2], T[2]=S[2] YR RARB R TT

572



LIS

FIREHIE, ERIME T BHFEFF 2" 5 T PRENFEYRESONR
T, T B 2" 5 S BFER < d e tETLIEQZ EREE LAE R A
%8, FUXMEEYTQOOORALE, AEEOO®HT, mE 5-7-3 fix.

) :
(LI LED oGhEe L]
(e[ [eTeleT:] poBnnn
:
M 5-7-3

ZFTURE @ KR E A EOH T[6] =S[6], REKRMELHME T(1]=
T(6], EBHARRENTE T —EAR%ET Sl6], HUFHERBORX—L.

AABEE, MRT BEERSHEETH 2" NFRELIME?

HATRETE—HF, B S= “abcabcabc”, T= “abcabx”. *iFFHHIH
Wi, B S MERELEE, B 6 MERAE, WE 574 WO, W, RIERIA S
B, T WEFH 5T WESMFH D BEMLFH O YRE, FTUAHE
HHINT, E5-7-4 MANKEESROOBEL R,

oo [alo[s [+ [o[e]] e[slo[c[e[e[so[-[-]]
ol [e o ] ol o [+

6 =l

=3

sG e o e[o]] o[xe[es[e[e[s ][]

Do lefeTo]x] [:loTeT[ox]
sG] o]
[lelcTTe]x] K ESEARES

EH T WEA ‘2" 5T SN 2" B%, B 0 SHEMK D7 A
%, MEOH, HNAK “a” SHEAMKN b BLSER S PRHEME LB
T, RSN, FRTLE, THEFR 27 BENFH DT 5 wBNLT



FMBRAFHOATELET, HELRMSN—IMLE T, B4,
FrA@@IXPIA LB tH FRAARGE A S BRI 7T AR

WHER, MTEFRIESEFAREOFR, GRTUSK BT BEY
HIWT . WE 5-7-5 FoR, AWEAEN T B 2" 5 D" FS B4, 5
fr B FRFICACERAE

oo e [elele s [o[e]=] s[i[eleso]+[e ]+ ]"]
CTeTT-TeT] daBBnn

 5-7-5

HEXFEMIF, ROTSRIEOR, R | #, WRERYMLBEN TR
26, @0@®, i R 2\ 3. 4 5, EIT®, i HAXEET 6. ENFRATEANE I
KICRSED, EHH | ERAWEEMRTRN. TRIMAFRI, XFEWEL
LR UATFEN—IEFTEF SARGELE, BRI KMP #RCRHERRNT
iEXB M ERERARE.

BEAR 1 (AN, R AN, IAESBINEMRE ) BT . BNt
AR, RAVBBERET T BNEFHESESFEFANLE, RANREGHEF
&, ENEERSAHEE. hatRi, X1 ENENEERHRIBRMAARER, X
RBGRT T B ZaH R EAEE KA.

HANE 5-7-3 f1, T T="abedex", Yrh¥AIEMEEMFRF, L) B 6 &
MT 1. Wil 5-7-4 i, @F T="abcabx”, FIZH “ab” SW/E X" ZATHHESR
“ab” M. FEitj stk 6 TART 3. FEitk, WOTATLUGHAR, j HRZ OB
TR Z A0 B8 R E A AR AR o

BAHE T SEMLER j EHZAE S — A next, B4 next FHKEERE T
BIKE . TRIEATT MR TR RECE L

0,% j=1I8f
nextljl= { Max { k| 1<k<j ,B.'p, -, ,"='P sy, Pp/ JEHELREN
1, fAeth R
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57.2

H5E B

next BIAEHES

BEARITHES tH— N E Y next AR, ROTKE—L6]F.

1.

1)

1)
2)
3)
4)

5)

6

T="abcdex” (M1 5-7-1 ffi7R)
%571
[ i [uaase ]

TR Ve T R—

Y j=1 B}, next[1]=0;
Hj=2 0, jH 1B -1 AEFR ‘2", BT HAWNGR next[2]=1;

% =3 Bf, j B 1 E j—1 B2 “ab”, B “a" 5 b A%, BRAN
B, next[3]=1;

CUGFIER, FTAREE T B next(jl 011111,

. T="abcabx” (# 5-7-2 Ff7R)

£57-2

[ i [aaes6 ]

[ nexil [oms |
% j=1 i, next[1]=0;
Y j=2 Bf, FEFIEH, next[2]=1;
% j=3 i, L, next[3]=1;
M j=4 B, [F_L, next[4]=1;
L j=5 B, e j B 1 E) j-1 AR “abed”, BIATH “a" SEAFH
‘a” % (WAATRLERT, FEAMEET), BlcTHiL k 65 2
(H ‘propr-1’ = ‘Poksrpi-1’, 13E] pr=ps) Eik next[5]=2;
% j=6 ff, j B 1 Ej—1 fyHE “abeab”, MTRATFH “ab” 54 “ab”
8%, FrLA next[6]=3.

HATTLMRIBLRBEIMRAEH— M FAAEE, kK ER 2, Ik ER 3,
n PMEE k EHE n+l.

3.

T="ababaaaba” (N 5-7-3 Fr7n)
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%573
[ [123ase789 ]
1) % j=1#¢, next[1]=0;
2) %j=2 Bf, [k next[2]=1;
3) ¥%j=3 i, &L next[3]=1;
4) % j=4 B, j B 1 E j—1 MHER “abd”, BIRFH “a" SREFMH 2" #
%, next[4]=2;
5) %j=5Bf, j B 1 B j—1 HR “abab”, ETRIAFH “ab” S5/EH “ab”
6%, BTEA next[5]=3;
6) % j=6 Bf, j B 1 %] j—1 #HZE “ababa”, HTHAFH “aba” 5/FH
“aba” H%, FTLA next[6]=4;
7) % j=7 B, j B 1 E j—1 [ER “ababaa”, HTMBRFH “ab” H5EH
“aa” HAMEF, AH “a” #%, il next[7]=2;
8) % j=8 Hf, j B 1 Bl j—1 (&2 “ababaaa”, KA “a” %, AL
next[8]=2;
9) % j=9 B, j B 1 %/ j—1 [YEZ “ababaaad”, HTHIHTFH “ab” SE4H
“ab” #H%, FTLA next[9]=3.
4. T="aaaaaaaab” (Hl13 5-7-4 fii7R)
R5-74
[ [u2sasers9 ]
[ next) [o12345678 |
1) %j=18f, next[1]=0;
2) %j=2 if, [ next[2]=1;
3) % j=3 B, j B 1 % j—1 WERR “ad”, WRFH ‘a7 SEAFH 2"
%, next[3]=2;
4) Mj=4 B, j B 1 Ej—1 BER “agd”, MTMAFH “aa” 5F4 “aa”
%, LA next[4]=3;



H5E &

5) e

6) %j=9 i, j 1% j—1HEE “acadaaaa”, HTFHHFH “asaaaaa” 5j5
4} “aaaaaaa” 1%, LA next[9]=8.

5.7.3 KMP X LA H %L

WTRA%, BATTLUKREERBT .
/* BiEHIEET $ T 8 next i, */
void get_next (String T, int *next)
{
int i,3;
i=1;
3=0;
next([1]=0;
while (i<T[0]) /* RAT(O)AFHTHEKE */
{
if (3==0 || T(il== T(3]) /* TL)ATEROENFH, +/
/* TOHIATHBGEANFEH */

g
++5;
next[i] = 3;
}
else
j= next[3]; /* ZEFHFAR, M ;HRH */

}
IXEAREBAT H LR T I EH AT ICACAIH T Y next £,
/* BEFETELES PHpos MFHXEHEL, BRAL, MRMERESY 0. */
/* T4k%E, 1<possStrlength (S) . */
int Index KMP (String S, String T, int pos)
{

int i = pos; /*i MTE# s HWBELTAME, Fpos FA1, */

/*RM pos HEFHER */

int j = 1; /3 BFFETPEWALTARME ~/

int next[255]; /* XX — next i */

get_next (T, next) ; /* *# T4, 45 next i */

while (i <= S[0] && 3 <= T[0]) /*Fi hFSHKEE LT THKEN, */

IR */
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if (3==0 || S[i) == T[3]) /*HEFBARFUME, SitkTkHmT*/

/%3=0 Fll; */
{
++i;
+3;
)
else /* BHERENF TR */
{
J = next[j]; /* REMSEHBE, P HRE */
}
}
if (3 > T[01)
return i-T[0];
else
return 0;

}

DR AR TANR LRI ARG, BEAREA, RERREERT i HE
HIES e XT get_next BEYCRHBE, & T MKEN m, HAWRIIBBABIER, X
B[RS O(m), TIET i ERREY, (% index KMP MIRMRMGE| T #25,
while fEFIETEIEARES O(n). BEit, BMDENNFEREN O(n+m). HET
AN ITATRER O((n—m+1)*m)3Rik, REHF—L.

XEFERE, KMP W USRS EMZ AFERS “HHCR” MRT
AHIH TR, TUREZRHAHL.

5.7.4 KMP =X L& & kBt

JERAAKI, KMP BRAGKMN. i, MRENINES S="aaaabcde”, T
T="aaaaax”, H next ¥ZHMES KN 012345, FEFFHART, 34 i=5. j=5 B, FAIKM
“b” 5 “a” A%, WHE5-7-6 MO, FEit j=next[S]=4, MEAFHD, fit " 5
%4 R ‘2" KATE, jnextid]=3, WEATHO, FRARDG, HE
jenext[1]=0 i, HEEEE, M i+, jo+, B2 =6, j=1, MEHHEO-.
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LX)

INnnnng

nnnnoannonEgne
pooonn Donnon

— i
ofefafafafefefefe e -] ofe]efeleTeee]e]c]-]
[eleleoT1x] [o]e]eTeT-]x

: :
.
o) oo e o [ e[+ [7 ]
pooooo nnonne

= T

F 5-7-6

a

@

NannnnDone o

HMNKRH, YHFHOOOOLT, HLRFAMAM . BT T RHE=. =,
M. HEEBENFARSEMN ‘a” 8%, BRATLUAEM next1]MEZRRSEM
SEFE RS next [, XRMRFHIE. FEIRATRR next BBGHITTHR.

TR S nextval, AN T AEERS, ARAGWF:

/* FMX# T 8 next B EMHAANHM nextval */

void get_nextval (String T, int *nextval)
1
int i,3;
i=1;
3=0;
nextval[l]=0;
while (i<T(0]) /* R TOIATETHRAE */
{
if (3==0 || Tlil== T[3]) /* TIRIATEROENTH, +/
/* THAFHEBHIAFH +/
{
++i;
3
if (TL&11=T[31) /> BEWFHEWRFARR +/
nextval[i] = j; /* M%W¥# j b nextval £i BAHM */
else
nextvall[i] = nextvallj]; /* ®REWMMFHMF, MR/



/*F 549 nextval iM% nextval £ i AEHME */
)

else
j= nextval(jl: /* BFHFAE, M5 HEDH +/

SLFRICEESE:, HAEH “getnext (T next) ;” A “get_nextval (Tnext) ;”
BIe], SXEAHES.
5.7.5 nextval MIAEHES

BRE, RITZATHIFIF nextval (a5 next EATLMAT . tim:

1. T="ababaaaba” ({13 5-7-5 ffi7R)
#£57-5

i 123456789
HA# T [ ababaaaba

nextfj] | 011234223
nextval[j]_| 010104210
SESEH next HAHES FI% 001234223, RIFHESHIHIH.
1) % j=1ff, nextval[1]=0;
2) % j=2 Bf, FHMFRF D" B next (AR 1, TIH AR “a”, BIIFHE
%, FTLA nextval[2]=next[2]=1, 4EFF/Fi{H.
3) %j=3 if, FABZAFH “a” @ next N 1, FILASH G “a” HEM
AEMESE, BTLA nextval[3]=nextval[1]=0; #1Fd 5-7-7 Fi7R.

ﬂﬂﬂ' s, meaamy
S5AERNTRIRERS
next nn 1

Sonoe
BATN]=T[3], AL

nextval[3]=nextval[1]-0

A 5-7-7

4) % j=4 Bf, BNRMFE D" next K 2, HLASHE (LN “b” MBS
ZREM%E, Filk nextval[4]=nextval(2]=1; M 5-7-8 B



H5E &

j 1 2 3 4
TLB [ b l a|b o .
e[ 0] 1[1 ]2} giﬁ;ﬁﬁé@%%
nexwval [ 0 [ 1] 0 [ 1]

FEAT2]1=T[4], AL
nextval[4]=nextval[2]=1

5-7-8
5) % j=5 Bf, next A 3, BHENFH “a” SB=EAFH “a” %,
nextval[5]=nextval[3]=0;
6) % j=6 Y, next {HX 4, SHADNFH “a” SHEAFH D" FHE,
nextval[6]=4;
7) % j=7 B, next fHX 2, HENFRH ‘a7 SHE_ANFH D FEFE,
nextval[7]=2;
8) ¥ j=8 Y, next % 2, H/\NTFH D" HHE-ANFH b MHE,
nextval[8]=nextval[2]=1;
9) % j=9 Bf, next (X 3, BANFH “a” HEH=EAFEH ‘2" HF,
nextval[9]=nextval[3]=1.
2. T="aaaaaaaab” ({n¥ 5-7-6)
%576

i 123456789
A # T | aaaaaaaab
next[j] | 012345678
nextvallj] | 000000008

SEELH next FAMIESFIN 012345678, SRFHSHIHIMT -
1) ¥ j=1H#¢, nextval[1]=0;

B it

Bt

Hite

it

A ite

2) % j=2 B, next {63 1, HE-NFHSE—DFRHHEF, FLL nextval[2]=

nextval[1]=0;

3) FEIRFAIEE, HEHH 0

4) % j=9 B, next {4 8, MANFH D7 HH/\NFH “a” FAF,

nextval[9]=8.

FEd
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EYHEL R KMP 53, SRLETHEH next [HIYFEIR, MR a ArFHF5E next
fERIRE b ALFRAEE, MK a (LAY nextval BRI b (L nextval {8, WEARZ, W
1% a {If) nextval EARE HE a fLf next f9{H, S

5.8 BZEEIm

RRHRATERNT 87 XBEIRLEN, & (sting) BB RENFH
HRHFRIFF, XEWFRHE, AfE, CR-FMEERNT R, EHENTRESR
RE—MATCHAYE, AT H XTI L RS & T HR I R (A, Sk
ISR BERRGOE S HVA T B R R EOT A A 3RATE G R X L R A
18, IR XA Y o, DA TEREEIE AR MRS, AT LA R
{857, Hon KMP BERICELIEINES], St EABUbZIEM index BRYY IS4
o AL, WAEA R, WLVH MR AT &M AH%ETE Tt .

59 £ REE

ERABX—FIFF L, RELWEIT FIGE, HEH—H AR ESHEREM
B ESGHERMNFETRARD, FdYha—4H, MHRREA—EE, 2N
AR BRI E AR e Y.

1 GRILED> BRATRALHE ZRILRENEE, KRALREE, 3T
IR AT EHRA, HEZRESEL, BAT2MER, EHTROEES
BB, FHEENEHRER, ARATRLRAIERIZ L.

CHILEY, BHAEN+—F, REHRRZ 0 FRREAFMS, FEiet/\T
w5, gEEgE T, Y B M ZEH. . REE0E—F & FEER
W%, WA= W H A BERE, HISHTARETAEREHAER. Al
B, /7958 &

BN BAN BTG, B, TRIE LARRSNEIR N =4
WA EEE, REBRETE, BAABIER, SHMBIRBL", TS LR
HTEENAES “GRREHkS, 0K, ETEALER, BRERT

' X T KMP ik sFEif Ritmeoits, HAM (Fk i) 288 R ¥FHPER,
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LI &

5-9-1

A PLBE T LSRR, TREXK GRILED MMz, Rilr
REGRX OB AN ER . BB, FrlES, MR- T FRERER,
TR EAE B R BRI I — FRiS R reverse FUBRME, BURTLASCHUXFERYZ)
B WSRRATLAFI R EA R EREAAIR, RSB AIR, SIX I
EFROIAR ORI TR oK), IRBRARGE, IRIRERRETS), EET
T ERAIR RN BRI T —MENERRE T .

#T, SRIRRELX, Tike
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Hont pi

#t:

IR 5 (Tree) 2 n (n=0) MESMARE. n=0 HHRHER. EEE—IREE
ol i (1) BERE—MIENIRAR (Root) MEAE: (2) & n>1 K, H®
FERTHLA m (m>0) MPETHLZHARE Ti. Ty ooee T Hepg—4
HEXGRE—RH, FEMHREOTR (SubTree).




6.1 F i A

2010 FE—RRPALE T A, ERARE—MRFENEL 27 LET. BEHEAE
HEAB—H A, AR - FRERSHRY TRIE> (Avatar).

LE 16 DECEMBRE

A 6-1-1

HIY EARE T —HRRIE 900 R (4 274 XK) WEREMR, RIBMESHLENR
HIMBARKIE, itEABSRIERRZ . TR RSENBA, IR ERFEXH
K.

T EEERHR, BRMNEIA. dERI. — R RURKERN. Aift
ERA. EERA, TR LR HEXES—aM, REBEXT, &
AR RAE EAEWIR, TR — R BiRd—R.

6.2 WHIEX

ZERM—EERGR—H—MEIESR, THLE, BERE—MSHHRT
B, FILRNBEF XA ZHEERE— W, ZECNEMRE, X



$o¥E B

FRRBAVAEGRTE R 2 A K [

® (Tree) & n (n=0) MERMARE, n=0 HHRAZH, %EE
B-RESHH: (1) FARE—MFEMNKRAIR (Root ) ML
i (2) % n>1 M, HRERTHA m (m>0) PERERH
ARE Tio Toy oo ~ T RGN EAGESGRE—RH, 3#
BfRAMEFH (SubTree ), WM 6-2-1 Fixo

O,
®  Q
OWNCENG,
©®O O

A 6-2-1

R E SR RAE PRI R 2R TR TT . bR AR E L2 ik
BT RS, XRE—MHBHNEE. B 6-2-2 TR T /7R T2 2R
Z3 A TR, 48R, Dy G Ho 1 ARIORSUR B RZEITH, E. ] ARIORHE
C AL RITR.

FHT o FHT, o
(p) & ®
© ® O ®
H 6-2-2
F Bt BT R A

1. n>0 BHRESEME—, RS MREA, SRS RRERAE—
i, WEPRRARSRM, RETOR, BIRSHTRREREE— TR

2. m>0 B, FRIGAMEBARE, EE—EREIELN. KRE 6-2-3 FHH
MR ERIEL, BXEIHEARZI TR .
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O (8
® OO,
—E ©® OWOWNGO,
©@ ® OO ©@® OO

M 623
6.2.1 RSHE

WS REE— MURTREE TIHRARTRNS X SRAFNTRERNE
FUKEE (Degree)o BEN 0 MZRARAMER (Leaf) LML BEAN 0 WER
FRAILMBERBA XE R BRGNS, HXERBIHRANBER. RN ERR
WELERRENRAE. WHE 624 Fin, FNXRRERIENRAHERZERD M
BE, 43, FLMARIEEY 3.

@rex Owman  (rarasnss

[
RXERKFRMER

BEEERER I

IS E R

6.2.2 HREXFE

ZRETROBRNZE RN ET (Chid), MMM, KERHNBETFHICE
(Parent) . 8, FHARRREE, MIGEE? W0, XTEROREALBRK, 1
—H—A, FTLARREREHRARGET . A— M BENBETFZEERDS (Sibling) .
GRS RMRENRS MBS LTSRN, FTEAXT H i, D. B, A#R
TR, RZ, URERNRHFRINE—SGRBRNZERNTFH. B BT
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HeX #

AD. G, H. I, WA 6-2-5 fi7R.

6.2.3 AMHEMBXEES

HRIBEK (Level) WRFFHELE, BAFE—E, RNBFHE_R. HHE
RES R, NEFRGRRES +1 2. LIRER—BRERENERH. B4
P 6-2-6 thf) D« E. F ZELE, G Hy L. ] 2. Rehg mi BRI
HIREE (Depth) BREGEE, HRTRIMIWRELN 4.

w QOO0 v

S~ RER4
#R%
& 6-2-6
MBRRFERNETRERNEEERARFN, FHRERK, WKZRAIH
iR, BURRATFR -

Bk (Forest) B m (m>0) REFHERMMWREE . MRPFIERME, 7
FRGESEAIFR. MFE 6-2-1 fIRTTE, B 6-2-2 PRFRTFRELHATLL
HARRFR

R SRLEE, EIERANAR, WHE 6-2-7 Fix.



B MEETR: EAITR ARGER: EXE, B—
BE—NGRTR: TE% MR BET, TUSA
~HRETE: —PRIER—MEgk HRESER: —REREIET

6.3 HHRMREIEARE

TR, RGRERTELRET, XBRIVG H— S EARR .

ADT # (tree)
Data
MAG—MREEFZTRT MR, HPEERAAFSRABREERL R,
Operation
InitTree (*T) : M@ ZH T,
DestroyTree (*T) : 4H%#t T,
CreateTree (*T,definition) : # definition ¥# mey & LR MM,
ClearTree (*T) : ## T A&, MM T KAHEH,
TreeEmpty (T) : ¥ T A%EH, £® true, FREWS false,
TreeDepth (T) : &® T #F A&,
Root (T) : &® T #9R& &,
Value (T,cur_e) : cur_e AMT #—As%, EWb &,
Assign (T,cur_e,value) : ## T #9455 cur_e BAE% valueo
Parent (T,cur_e) : Fcur e M T 9 iREE, NEMECHRNE, FHEME,
LeftChild (T,cur_e) : #cur_e M T thifetthf, MERMEHRLRT, FMEDE,
RightSibling (T,cur_e) : #cur_e AHELE, NEREHELE, THNERE,
InsertChild (*T,*p,i,c) : k¥ p AWM T XML, i AEEEp HEMEL,
FEMch T RAR, RELRAEA c AR T Fp ARG L RTHR,
DeleteChild (*T,*p,i) : ¥ p @M T 9 RAHE, i HATiRMEp R, RHE
HRAMBT T p ARG L RTH
endADT




ReE #

6.4 BITEELH

WEIPELH, BB AT R YL IR R A R 4

SeRBRIMF S, i — B SE I 720 B TR AR Rt R i T
Fo XA TLRUEFRBRMR AR, X TRIXHF—Z 3T HER%E?

RPN RN ETFATUESA, KRB, TR R o A 25
RIS, SRNFHRCERTRERRWERXR, RIEEE, KETERD
BFERE, MERIERICE, WERIEMETIE? BSAIF 7R S R e R 33
R

AT FI IR A A B AP PR AR AR I, SE T LASKELX R B 7R 454 EG
KR RIXBENB=MARNRTE: IERTE. BTRTE BTRHEE
Rike

6.4.1 JERTRE

BATATTREEANFFEE, BAST, ERRREERAT RER A k B H ik
i, IMBZRBARERRA, FURBA—ELXAXE. RXFEHIHAGS, BRTR
s, HRAFAEN, EA—EART, BR—EABE Ik,

FAVMERA— S AR 4, RNESMERP, Bi—MEREE
RENGELHBERPIAR. bR, SIEMRTHEECREUS, BmE
BHIGEERE. ERANEEAE 6-4-1 iR,

*64-1

o data BEGEE, AL SIIEERER. T parent RHFHE, FEEIZLE AN
SR TR

BT R BT DU e i 45 p A S ARG o

/% R RE RS REREL /

#define MAX TREE_SIZE 100

typedef int TElemType; /* M#SMHBAD, BHFTARD +/

typedef struct PTNode /* #&## */

{
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TElemType data; /* BRI */
int parent; /* BFRE */
) PTNode;
typedef struct /% BEsH x/

{
PTNode nodes [MAX_TREE_SIZE]; /* #5&#é */
int r,n; /* R ot EH +/
} PTree;
AT XPEMEEEL, BITRTLREIAIGERTET . BHTRESREREIGE
B, FRURMNAERE RN B EN -1, XORERE, ROPTHNLSRHE
HEICRIIALE . W 6-4-1 FRIREEHITIR 6-4-2 IR IGERRATR .

& 6-4-1

%642
Fir | data parent
0 A 1
1 |:] 0
2 [ 0
3 D 1
4 E 2
5 F 2
6 G 3
7 H 3
8 | 3
9 J 4

SXBERITEREEERT, BRATAT LURIELS S parent 354HRASREI CRIDGEL S,
FARGE A 2 O(1), ELF parent J—1 B, FAHEI TR, ATIRRA]
BB RN R TRIT A, XMAR, WEHB AT,
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Ho® B

IXFURRR, REARREBUE—TFUR?

LRI RAVEI— NGB BT W8, RGBT, SRR AT MR
BERHBILRNET. MRRABTHEN, IMKTEREEY -1, %k 643
FiRe

£64-3
F45_| data | parent firstchild
[ A 1 1

1 B 0 3

2 [ 0 4

3 D 1 3

4 E 2 9

B F 2 1

6 G 3 -1

7 H 3 1

8 1 3 1

9 3 4 1

HTH 0 AN 1 ADBEFE R, XRRSRMR T ERE S BT HAET .
HERA 2NET, FETRTRHE, H— I URRRKTT.

BH—A AR, ROVRREERBZENRR, SCERTHETEAIXY
(R, BROVELS? W, TLUEIN— M REERERLEXR, LR, §—
AN RIMBEHFER RF, WIERTARBO TR BN, MRHELEAEE, N
TR —1, W 6-4-4 Fim.

644
Fir_ | data_ | parent | rightsib
0 A 1 £
1 8 0 2
2 c 0 -1
3 [) 1 1
4 E 2 5
5 F 2 1
3 G 3 7
7 H 3 8
8 I 3 -1
] ] 4 1

(ENRESRNETRE, BET 2 T RITVRELRWICE. LRELRE
Fo BTG R, T ELR B P BROA A E AR ARANERT LA™
BNEVGEE. KT, BALREE. FEEENITR— M EERENIR. —
MERETLTEREAE, BRTETREMSHNENRTES. RETE,
AEREFAEFS. FREARBEERET, ARENFRIMEMNSEH. REEHFT
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WS, FEREV LT @bk, FEmNay, —BiEREE L6, he
Te#, HRATBRE?

6.4.2 BFRTE

BFELARNEET . BTRHPEMEETRESRTR, TUSERL
EREE, WEMERAES MRS, RS MEHEA—RTRIORE S, RITEX
FOTEMBS EERFTE AL, WG MERNE, WRESHETIRERR
fe BTLART EABEH IR JT SRR R

VE S

—HEEHEN N ERETRNE, BT, WOERRNE G RERRA
B Mt 6-4-5 fim.

£645

[(data [childi — Tchild2 [ child3 [ [chilgd ]
Hrft data EEES. childl F| childd BHEFHE, FRIRANZLE RO TR

TE 6-4-1 BIRRYL, WEIER 3, FrEARMATREHEI TN EUR 3, XFITk%
BN 6-4-2 Fi7R.

i

ARG
DANNNEGANGE
I Te] el (Rl

B 6-4-2
XHRITEA TR RS SRR R RAR, BARMRRBEEN, EAAREH
255, CRREARER . FEmRR S48 R EEAZERANG, AR TERER
ZAPFAFIRT , XA FFHEEERER R TR T .
BEARE IR REN S, AT ARERAEEAR. TRRIATHE-H
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He® #

VES
TR

%:#ﬁ%ﬁ?%ﬁ%ﬁﬁ@ﬁﬂ%?ﬁ%ﬁ%&,&m?ﬂmg¢ﬁ§¥ﬁﬁ
SRR N, HEHIE 6-4-6 FiR.
#64-6

[(data [ degree [ child1 [ child2 | [chilad |

Hep data HBARIR, degree PEIL, tUBLRFEMILLE SN T L AN
child1 %] childd JiE5HE, HRIIZL RSN BTSN

T E 6-4-2 FIRSKSL, XFTESIIE 6-4-3 iR .

B 6-4-3

iﬁﬁ%ﬁm?ﬁ&%@%ﬂﬁ,Né@ﬂ%%%ﬁ%?,@%mf§¢%ﬁ
MR RAHFEINSGH, I BB i R SUE, EIE0 BRI LAY
HiFE. )

REBAEIFITT i, BEAT LA 2 R IR 3 SLRE (4SS MR

FFOMEE, RATHT BLEPREARRS, BE L URE — DNRF AR I BT
RAEN, BEIEANBTEZORTIREN, FURNTENENERNETEY
— N RERAI IR R,

KRR ESNBETFRRSE. RENER, BEMRNETERITIER,
LAMSERIEFSH, N n NMERA n METHE, IRENTHERULRGERY

159



Zo RJE n DKIRE AR MR, RAMFERSH, Fi— 1 —85a
5, WE 6-4-4 HiR.

T dua fischid  child next
—oa]
18]
2[c|
3o
4 [E]
s|F |
6|a|
71|
s [
9|7
644
o, BHBRERSEE, —PTRETHEENBETEN, WX 6-47 fix.
®64-7
[child  Tnext ]

$op child REHRE, FIRFMHENGEAERLBATH TR next RigFHE,
SRAFAER S R T — DTS R E
BMRFLPAERFKLE R, WK 6-4-8 Fir.
#6-4-8
[data  [firstchild ]
Heb data REGRIL, ﬁﬁ%tgﬁ%ﬁﬁ%g, firstchild f&skHRétH, 7EM%LR
M T s ke 5
AT REMN BT RRIENGEE LD
/* WEETRFEEHEL */
#define MAX TREE_SIZE 100
typedef struct CTNode/* BRF#¥ */

{
int child;

struct CTNode *next;



He® Bt

} *ChildPtr;
typedef struct 1% RKEsH +/
{
TElenType data;
ChildPtr firstchild;
) CTBox;
typedef struct /* weE# =/
i
CTBox nodes [MAX TREE_SIZE]; /* #&M4 */
int r,n; /* BOEEREEK </

} CTree;

XS TROEEREMEANEN BT, RERENMSANRE, RE
BERXNE R T BRI X Tl TR R AR, X k48 A
TEEREITT .

(B2, XS, ROAMAEENESNIGERIER? WM, HER
BRI AT, MERATLIEICER TR TRNESGAE—T? YRETLL.
W0 6-4-5 FTe

F#7 data  parent firstchild child next
— oAl 3]
1|B|o0| —f
N iR
JE (o[ {7 [F—{=]"]
AaBnkhon
6|G|3|A
7 H|[3|A
8 1 3 A
oli|afn

B
o
IS
&

RAVERB ERAICRE TR E, NZERETFRTENBE. ETRIE
TR RAGEIE L, KRR, BRR¥MIECERIT.
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643 ETFRBRTE

R BeA1 5 5 A BUR B F BERI BT EE B R O 770 454, SRR 25
RELRIFABEEIMAR? L8R, X FRIXMEMBREHIE, RGNS
RAFTN, RATAREEN, ER—RK, SHERNE— M BETOREERRE—
B, CRAELBIREEGRE—R. FHit, RINZEHMRE, S0HRZERG
B EFRRLRNA RS,

LEREEIME 6-4-9 FiR.

%649
[data [firstchild rightsib |

Hep data RHAEI, firstchild JiEFHN, AL MIE— D BT ARG
3k, rightsib RAEFHE, FFAKIZLE R4 SR LE RIS otk .

SEHRE LAIBIT

/% MOBF LB R TFEEBEL */

typedef struct CSNode

{

TElemType data;
struct CSNode *firstchild,*rightsib;

} CSNode, *CSTree;

T 6-4-1 FIRBKREL, XFT SR R R E N 6-4-6 Fm.
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HeE Bt

REETRE, SERFENEROENETHRT HE, AREE fistchid %3]
WERIKT, REMEL TR righsib RESH 50, BE—EFE, 1
REBAMET . S8, MR RIGE, BT RTELRAREN, IE
LIME?

W, X, WERFALE, SEATLEEN—A parent R EURMRHUEER
WORH IS, XA T -

HEXANFREM BRI R B RERORERT — R X RIEE
6-4-6 ZEFYHAR T H 6-4-7 X METF -

\?,ﬁx

P 6-4-7

SXRERR AT LAZE SR — SR IR RIS R AL BRI T o B2 AN, 3R
Bia? i, SR, XERRE TREE N .

6.5 ZXHHIENX

IERANTREA AR, REKXEELEFT A 100 LR ERBBHETF, HAK
EANEEHRE R EREIIROSF RS 7 1, ROEEAZERE
B KT B UNTT.
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BRI LEMTES, Wl —LEROENEELEH. REBLFLEA
R RSFRMA, S, 100 15, 20 XM, XRAMERIRARET,
BRRBAFSBIRLSHAEERN A AR 2.

HEER—MREMMITEERAE. WRRNAE 651 (F=2HHK) W
%, B—REREE 7 LA, FEHEER%.

o CY
& ® @ ®
olcjolololclclo

M 6-5-1

TR 100 AN ERES, FrLiBA15e%4 50 (100 |—¥), #EZ kT, F
RE 25 (50 l—%), X UNT", B 37 (25 5 50 WEED, AT, F
RAE43, KT, 40, KT, 38, /NT, 39, ELIEH. TRWE 6-5-1 fim.

£65-1

PHET | B W BIW B=R EAITN EERN BAK BEX
50 25 37 43 40 38 39
50 75 88 82
50 75 88 % 8 %
50 25 12 6 3 2 1

HEMER, WRAXHFRMTER, REEBIR— R MTIEERNE
R, ?Rﬁf‘ﬁﬁﬁ?ﬁtﬂn Aitrt FRFERN Y BRABR BRI, L
M. 0 A 1. HMAME. LAIT. x5, EESRES, HES AR
i, TIRFRR— R RARRIORIRGE A, TSR

ZX#t (Binary Tree) £ n (n=0) M ERNERES, Z%KE

HEHEH (RABZRH ), REE—MREINBARETHEZ
H. FRRAVERNETFRHMEFRHO-IHAR.

=l8|R|8

’ 6-5-2 FE—H . TE 6-2-1 KK, EX D ARA=1FHR, FIUER
B He



$o® B

(A)
®
@ & ®
©@ ®» O
@
& 6-5-2
6.5.1 ZRBHEA
s

o BMERAREERRTH, FU-XWIREERRT 2 B4 A. EEAR
HAERRTH, TRREH. BH TREER —RTREHBRTLI.

»  ETRAATRERTE, KFRERGE. REARRTF. X, #
BREF. EMAETF. AHER—HK, GFREFE. HHFLEELHS
BRIHIHAAZ .

n EMERPRGSRE-RTR, HWEXSECRETHERLATH. BH 653
o, 1A 2 RA—RK, BENARRRAN X, REFERIE—FRD
L, BYTF, GMREFERGT, MRMAFERHERTERFM.

i1 2
A 6-5-3

X AARFHEAES:

1. XM

2. RA—MRER.
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3. MERRBLETR.

4. RERHAELETR.

5. RENEAL TR AL TR

BLZ SR R IYASE R B AR R, FRRIVEIAR, MRRA =LA
B, AILHEA? MRRA=MERN X, BT, XAJLMES?

FHRWEAEHE, =ADLRR AR, IRRE 6-5-4 hERBIR 1
MA=ZRHRENROER 8, EXT Rk, dTERMEL, FUMEER
FAEA, W20 B30 B4 AR S A RIRFEARE XU

£l L P

H6-54

6.5.2 HH_XH

AT R — SRR — R XS REE IR AN REEE R E A (2 4, B
KTH—T, LVELREI BN L.

1. #

GBS, f—EERM, EREBMERAHE. IANEREAEET
BRI R . FA SRR RAA TR R AR . XFESHR M
. B 6-5-4 SRR 2 BRI, ® 5 MBI MRARMBIRN, RES
—BERAE AR, SRS R REE AR .

BASH, XWAEMRTF, SHRONEERSHAR—HG. 31y, Hudkdtx
LEHIRRET LABRAR MR I — R R AR A R

2. HZXH

FEBEGHAS: AFERES, AARGER, RFFEL", HERRBTE
REM, REEARANE. RIOTEFHENFTHHERERGR. SERFTH UK.
IR BEFAETEEM —RTE?
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He® #

8, AR¥CEEEPFRILUER. X1, SEEM_RIFER.

ERZNRH, MRFESLERBEEETROETR, HEFEHFHE
FA—BL, SR R =Xt

B 6-5-5 R _XH, AT LERBREEREE.

P 6-5-5

HRENEREFELA TR, T U, EAREFA K FAER
—BE, XHME TR T, B, WX

(1) P RREHIER T —2. IR AT ARk P4

(2) dEMFHERNE—ER 2. BURE “BHEMIR" T.

(3) ERBHREMN R, W XRIER I RS, HFEERE.

3. TRZXHK

H—HREA n MERNXRREFRS, MRRSH i (1<i<n) WERSRE
BFERH XRPRSR | MERE R B AER, MR RN
AW, Wk 6-5-6 fire

/8 6-5-6
TR AR BE RS TR U <
HEANFE EERXS, LT M W MER, B —-ER-REL-X
B, (B5EL AR
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Hik, ERZWRMFASRSARRENH XN, EMNEEFRSHERNS
R MR XEANKEARERFRS, KE 6-5-7 FIR 1, BN S5 4K
BHETH, BELATR, BREGEEFRSHE 10 MRSE/RT. R, |
6-5-7 SR 2, BT 3 ARBA TR, FTLMER 6. 7 HSMABERT. B 6-57
SRR 3 SUREN 5 SRS TRA RGNS 10 FI% 11 sk, RAE 6-5-6 fify
#, RECARW R, ERRFSRESN, MUCRTEE XK.

B 6-5-7

HOX B AT LA — 258 4 = SUR I

(1) HFERRERHIER TR,

(2) BTEMMF— e MES i E.

3) EE—R, FAMFHR, —EMELESE.

(4) MBLEFER 1, WZERAAELT, MAFERAATRIOES.

(5) FREEEREIN R, 5E8 " URKIRER/N.

M EBERBIF, H8TRI—MHBE-XRREREE-RMAE, B
FEMOREE, DRRRAES G AREN RN SHERIITFRS, WRES
AR, REAARES K, BUHE.
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HeE B

6.6 Z—XHHIMER
SRS RERRICANE, IETRITEFAEAY.

6.6.1 —X iR 1
B EoXRNB IR EESH 2MER (1),
EAMEFRRIFITAZ, WHE—TFHE 6-5-5,
FERMRER, RE—1, Brbl21=20=1,
B_RBAWA, 2271=21=2,
F=RANY, 2371=22=4,
HMEA/\1, 2471=23=8,
B EERIAAERICIE, TLMRESGHE_NREE | BEESHE 241 MR
(i=1) W%it.
6.6.2 —XHMER 2
HR2: REN KN _XRELE 2R (k>1).

HRHXE-ERAWE, £ 2VEEEE 1, AR 241 URRESEE kTS
MR, XK, RAHEMR 2 SR 1AFRET.

REX k BBREA k B XK, RIVGERERRBN.
MREE—E, £% 1=20-1 M5

MBAE_E, B 1+42=3=22—1 M.

MBEAZE, L 142+44=7=23—1 M.

MBHNE, E£ 142+4+8=15=24—1 M55,

TEEHIREMEAISIE, TR, WRE k B, LoXRESH k-1 M

6.6.3 —X %R 3
MR 3: FHEM—R=XR T, WRALMLERBEN no, BER 2 WERECH 0,
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M ne=n+10

LU SRR TR, TI— X, BT HFEAS, BT
BEX 12 MARKT, RITLE m NER 1 MEAK. UK T 58K
N=no+n1+nz.

IR 6-6-1 (BT, HrBHEH 10, ERE A, B. C. D K 2 44, F.
Go Hy Lo J SRR O BNEFA5 A E XN 1 A9S5 AR, SBANH 4+1+5=10,

& 6-6-1

BATHRN A, BRBERERSS, BTRANAASXHE, WhHS X
Ay A R BECHE SRR 1. B 6-6-1 b2 9 14, #F AL B. €. D
HERURYE, ENARNILEE, i E SRAA—IMILHE. FIUBS XL
H4X2+1X1=9,

ARBFEMRRES XL EE=n—1=n1+2n2. FHNAEAEER n=no+n+
nz, FTLARTHES H no+ni+nz—1=ni+2nz. Z5HHLE no=nz+1.

6.6.4 —XHER 4

HR 4 BA o MRNEETXRBREN logn]+1 (IXIFFFAAT x 1
BAEH).

F SR 5 SCRRATRT LA, YRBE ke T = SURA9SS R n —RE R 210
A% R & W4 R B BRAX T n=2k—1 {8415 B9 = SR B9 B8R
k=logz(n+1), HINGERECH 15 R —UR, BEA 4.

FETXMRNMHELRE, ERREA n MR, SRRFRS
JFHRS S RARRERHE R R S RE NP R 2R, BERREL
TXH. AR, B TERRSHIER TENFR.
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HoeE B

CE R —E D THT RSN U458 21, A—FHF 21
—1o B 27 1-1<n<2¢—1. @AM n REE, n<2—1 Fpk# n<2k, n>
2k1—1, FORAF n=261, FTLA 25 i1sSn<2k, RERFAIH, 5% k-1<lbgn<
k, T k VEA R R EEH, il k=logen]+1.

6.6.5 ZXHtER 5

HR S5 RN —RE n MERPTE R (HREN Logzn|+1) KL SRR
Faws (A% 1 BESELlogn]+1 B, SENEEH), MME—EM i (1<i<n)
AH:

1. mR =1, WER | BTURIR, TXE; WR i>1, MEIGERE N

li/2].

2. R 2i>n, MR | BEBTF (BN 1 AMFER); BURHEBTRER

2i,

3. W 2i1>n, WERIBEET; BUHEAETFREN 2i+1.

HKAILAPE 6-6-2 A4, REAHXMER XR—MEREIR, BER 4, HRUBH

72 10,
@
(2] (3)
@ G O O
OO W

 6-6-2

MTFE—FRRRRBAN, i=1 HARRG N, b1 B, WK 7, BRICE
BEL7/2)=3, 49, BRIGRHEL9/2]=4.

B, g6, FA2X6=12 B THRBEK 10, FILAGN 6 TEET,
TR M. B, T4AS5, BN 2X5=10 EFREARSH 10, FUEHAST
R4 10,

=5, WA 5, FX 2X5+1=11, ATHRBH 10, FINETRAHT. T
2553, FA 2X3+1=7 NF 10, FIAERABTFRER 7.



£ ]
6.7 ZXWHTEfELE

6.7.1 ZXWIAFTEIEEN

RHRMELWRE] TR, I EREIRF FHRIXR—X S % R
IR R AR . (BR XRR—FIRIOR, BT BRI, 8RR
FRAF SRt LASEHL .

SRR S MRt P — A O ORI, LR TR AL
H, WHREAN TIREEANSRZANEEXR, LIRS BTHXR, £
AR RE.

FSRERTLEIURHITEE, —HRES " RIE 6-7-1 fim.

B 6-7-1

HIHL RS, TR TR R SRR, 1 67-2 TR
T 9 10
[a[s]c[ofefr[c]u]r]s]

H 6-7-2
TS = R IR ER T TR A, B A N 2 4t AT
DAZEIUH — XA B ZE R o
Lo F— R -, REZFRSFERBEEXR, HRTUSHETS
ZXRmT, AR, EAFENLEREEN A7 TE. WA 6-7-3, EMKRAELS
IR
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HeX B

TH: 1 2 3 4 5 6 7 8 9 10
[ale[e[afe][n]a]a]a]s]
F6-7-3
ARG, — RN K AERHR, SRA kMR, SRR 21

MEERTTZEN], X BARMEESENRE, GINE 6-7-4 Fix. FrLA, BUFTFHE
S RAA TS .

M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
[ala[=]afa]afca]aa[a]aln]a]o]

674

6.7.2 xR

BT EHIE RS, RIVAESBHREHEN. IR ESREH
FABT, BB — MR AIPI MR L AR, RATHRRRERY
SRR, LRI 67-FTF

#£6-7-1
[(Ichild | daa | rchild |
o4t datm RCHRAE, ikl A rchild AARETE, SSIAHERIZ R TG
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ikt
PAFRHATH — R 25 s S5 E LTS
/* DI MRS BRRL +/
typedef struct BiTNode /* #.&## »/
: K
TElemType data; /* BEHE </
struct BiTNode *lchild, *rchild;  /* A&RTHét +/
} BiTNode, *BiTree;

SR EEME 6-7-5 iR,

nonnnonnnn

H6-7-5

AIMER SRR R, MRETE, & LB —MERHIGE
BRI, ARRERARZ A =R hTSRIFMEIEAL, XERFHEAT .

6.8 M = X#

6.8.1 ZXhhEHRE
B, RF LA 20 3k 100 JLAIF 2000 3 1 TR, RN T 24, K&K
WA ERLIGHR L . MRRAKR, REEAK?

FEFTERSESD, —EER 100 M. HEEHEY, A3k 100 TF
F 1 JEHER 100 3K, HEFERR—AN. FIUTLMSEIXFNLER, FFERHER
%, AR, BEBRMECE, WFEHERE. 3T XRIEARE, WF
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HeE B

R BIMREE. »
ZR#EE (traversing binary tree ) 2IEMRERHE, ¥R

EMRFHRRBEIMHREER, EAS M ERRHE—K
BR#HE—R,

XEABN KGR WRFKF.

V5 19 2 SR BEAR R S B P 7 R R LA 4, BRSO T A S0
B, MEITES, SRR MR X ERATA AR R R A
BB R

CXREERFAR TG, REURENALER. B3R D ERESH
BRI WNERZERFER—MRIRARSXR, EWE—MRE, T
BV 6] B 25 AT S R TR A R8RSR A AR T b, 5% R R o 88
iy BETRSE. B EERE, BTEETROAR, BHNKFRELAET .

Wi

6.8.2 ZXHWHRHAFE

SRR T MRS, MRRITRSE T AEBEQIRAR, BLEER
SR

1. BIFFBR

MR = XNz, MZREEE, BNV RRESR, RENFRALET
B, BRFFRHATR. W 6-8-2 Fir, MPHIUFY: ABDGHCEIF,
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2. FFRH

MURERDZE, WERIEEE, TUAMRLERFFE EBHFREWARE
R), PERARERNETR, RERVARER, RETFRAATR. WA 6-8-3
fi7R, MIEFFA: GDHBAEICF.

3. RFEH

MURERNZ, NEREEE, FUNERLETFRERNTBHVIRZE
FTR, BERVIFARSER. WE 6-8-4 fix, @FHHIUFA: GHDBIEFCA.
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He® B

4. BFRH
MURERHNZ, WEREEE, BUARGE—E, LRRRERIFHEHA,

W LTI FRREG, ER—BH, BNERARFERENSE. WE 6-8-5 ft
7N, WPTHAF A : ABCDEFGHI.

HE¥2W, HRXALBINITETHA%?

FAVE AR RRFIR G, FOZRREHEWNA S, HRNTIT
BHURE, BRARER. HEETARLE, WkRE, ERASLAEEIEFS, MR
MRIAREIRG P FOE 7 %, HEBRAERR L QBB LEIEFS], X
AR PRI SEIUHR T 474

5 5NR R 38 FT AR GE T X KA AN R TR, T LAEE L A R e 5
1TEFAEE.



6.8.3 BIFBHHEE

SRR E SR B AR TR, BTLA, SEBLE RS LCR S, TEARR
EEHT . SERER _XRHRFR . RGmT:
/* =X HARSRERLE ~/
void PreOrderTraverse (BiTree T)
{
if (T==NULL)
return;
printf ("$c",T->data) ;/* BF45HE, TRAEHH s ERE */
PreOrderTraverse (T->lchild) ; /* A&A&ALTH */

PreOrderTraverse (T->rchild) ; /* REAARAETH ~/
)

BRRNBUERME 6-8-6 IXHE— R IR To XM ELH = U RGMFHEN
7.

F 6-8-6
H8 2,24 il PreOrderTraverse (T) E#N, HATRAEREFRITIZITH

1. {#H PreOrderTraverse (T), T LSRN null, FrLlAT printf, TEIFEE
A, W 6-8-7 fi7R.

M 6-8-7
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HeX #

2. A PreOrderTraverse (T->khild) ;Vi[E]T A Z5AMART, AN null, $4T
printf B4 B, WIF 6-8-8 fiiR.

P 6-8-8

3. IATEVGBIAVEF PreOrderTraverse (T->kchild) ;U5 T B Z5MIART, #
1 printf BRFH D, W 6-8-9 Fim.

TE)
Y

. .
J €

[ 6-8-9

4. FEWiEIAEA PreOrderTraverse (T->khild) ;5T D ZSMAERT, H4T
printf R H, W 6-8-10 iR,

1 6-8-10

5. FYKEEIAVEA PreOrderTraverse (T->kchild) ;V5[a] T H Z5MAER T, HAH
N H ZEEASTF, BT T==null, Jg[6 i &, 060 5% )5 98 A
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PreOrderTraverse (T->rchild) ;i T H £5MMAET, printf BRFA K,
i 6-8-11 fi7w.

Gy

o/

M 6-8-11

6. FU#JA7AH PreOrderTraverse (T->kchild) ;AT K £5MMAERT, K 4%
FTA#T, &El, JHMH PreOrderTraverse (T->rchild) ;i T K 45 MMAE
F, R null, BE. TRUERERGEE, B2 E—Z6R A0 % (B
FTED H ZBfER0 , BRIT5etE, BEZHTHZ N D HIER, #WA
PreOrderTraverse (T->rchild) ;ij[6T D @RMAET, FFfE, EEE B
%555, W PreOrderTraverse (T->rchild) ;3% 7455 E, #TEHIF E, A
6-8-12 fif7R o

P 6-8-12

7. BTSN E BAAGET, BEITHLR B RESHER, BEHITTE,
J&[EE|FAHY PreOrderTraverse, & PreOrderTraverse (T->rchild) ;ifjja]4s
RAWEET, THFEC, WA 6-8-13 fiR.
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Ho¥E #

[ 6-8-13
8. Z/EHMIRTEAGBIEEA, RIRSITEIF. 1. G, ], R
gk, BRI XM — SURHY 5 AU 2 ABDHKECFIG).

6.8.4 HFFEHHEE

AU R R R AR ? 1A, BILCAMRE R, SRS R E%
UL AR RBIIAT EHESR
/x AT ARAEENE */
void InOrderTraverse (BiTree T)
{
if (T==NULL)
return;
InOrderTraverse (T->lchild) ; /* PA&MmLEFH */
printf ("$c",T->data) ;/* B7éEHKE, TRAEHA I IRE </
InOrderTraverse (T->rchild) ; /* REVTARALETH +/
}
BAER, EETREARNAETIBHASRNT, RXAME. RIDREE
2438 fi] InOrderTraverse (T) E#it, &2FRUMMIEITH .

1. ¥/ InOrderTraverse (T), T MR/ null, TR InOrderTraverse
(T->khild) ;5455 B. 474 7R null, 4k%:9 InOrderTraverse (T->
kchild) ;J5A%5 5 Do A4 null, 4€%:98 7 InOrderTraverse (T->khild) ;A
%55 H. 4k5E3Af InOrderTraverse (T->khild) ;iiE45A H AR, &I
LTS A null, FRIEE, fTHMRTS R H, W 6-8-14 Fi7R.
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[ 6-8-14

2. #AJFVAM InOrderTraverse (T->rchilkd) ;VifEI%5/M H (AT K, FLM K |
EBF, FREMTEIK, W 6-8-15 fim.

%*)\ \f )
logacINoaacY
@, O ®
& 6-8-15
3. FNEM K WEABT, FILUEE. TEIGE A H BEHTRE, BE. $TH
8D, ME 6-8-16 fiR.

\

od

-

B 6-8-16

G D BART, WEEHITRE, IBE. fTEF8 B, WHE 6-8-17 fix.




HeX b

P 6-8-17

5. ¥/ InOrderTraverse (T->rchild) ;ifj[A45 B AT E, HLM E BAR
¥, FIEMTENE, M 6-8-18 fiR.

AL

& ® O
PN
@)

K 6-8-18

6. 45 E TAET, BE. 4 B K@HAEEHITESE, BER T HRMEIE
Ji InOrderTraverse fjith /7, FTEIFH A, W 6-8-19 fiiR.

M 6-8-19

7. PR InOrderTraverse (T->rchild) ;UifAI45M A INAHT C, ERBEVIAIZ:
FECHEBTF, %A F WART L BA 1 RERT, T, ZEHHHTE
F. C. G. Jo HBREHS.

L b, PR M — SURA S RUIF 2 : HKDBEAIFCGJ.
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6.8.5 EFEHEE

HBARRER, JRRFEHHRA S BRI SR T -
/% DI RARHBELE */
void PostOrderTraverse (BiTree T)
{
if (T==NULL)
return;
PostOrderTraverse (T->lchild) ; /* ABA&AETH */
PostOrderTraverse (T->rchild) ; /* REABALTH */
printf ("$c",T->data) ;/* RAHEME, TARMA R ERE +/
)

e 6-8-20 FiR, JEFFBIERERIALZTH, MRGN A—B—D—H, £ H X
EET, BERLRHWEAET K, BASR K TEGBT, FUMTHIK, iER.

& 6-8-20

&, JE T 4 UG R 2 : KHDEBIFIGCA. [F21R] LA B C& FRIA i)
IR XA R

6.8.6 HFEHLER

HMEEATHERN - UREHNEERE, RIXFEHEN. BEM—RIX
AR FFI % ABCDEF, FH/FiEFifF5I% CBAEDF, i IEXHR— SR f5 il
TEERRED?

TR, WRANEETER T RPE RS, —RAEN.

SRR AR ARG SITRR, BB R T BRI A . BT AR a0
%1y ABCDEF, H—FAHRE A BATEIHSK, BB A RRERINETE. FHFFE



He® B

JiFF3Uj2 CBAEDF, TILAKIE C /1B & A MATHING A, E. D. F £ A WATRE
i, WHE 6-8-21 FiR.

1 6-8-21

SERATERNFHR C F1 B, BHIRFRZ ABCDEF, 2J54TEI B /FHTHIC, FrLLB
MZR A MAZT, T CHARRB WET, UNRERRABRTEAHE. BETD
FFF5I2 CBAEDF, C f27E B RUBTETEN, X#ii C & B WART, BURELEE
F7T, WA 6-8-22 fiiR.

(A)

(B
CHNCEY>
 6-8-22

FEAEMFHRE E. Dy F, ERAFE ABCDEE, AREEESRE D 2 A #RmMa#E
F, EMF D KT, EY, efihE A —ERET, BATERRINTN. &
SKAHFIFSIZ CBAEDE, BT E 76 D WZM, i F AWM, FTLARTLARE E &2 D
HABT, FRDMABT. FLELAHRIIN " UREHE 6-8-23 k.

(B) D)
© & ®
1 6-8-23
AT BEHESPHKR, RBIFEOTRITEG, BE— TR RTFRHF
W FFFR A S E T RAEE .
B4ERT ZXH, BREENEFEHERMES T, %52 CBEFDA.
EHE, MRAFNESHRL, FHEXR XK, WTLMEEEFNER, B
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ARIAHIET A HRRRER, WLACERFFIIF, —ERBE—1 . RARSH
C & B AT, T B & A WAET, IRMBWAEFFFINMRELL—ER CB. A
N AT LS E] EFD JXRERRAFNRFE, 45 4R60/8 5] CBEFDA AR,
RAERRS EERORIE T o

RidR, WMRRAGEERIXHE: —XREHFFFIRE ABCDEFG, J5FFFIR
BDCAFGE, sRH{fFFF5l.

IXWE R, H/FFFH) BDCAFGE, 35 E RGN, FIKATFEFEEE.

FRABIEFFFF15 ABRR ABCD 1 FG, m/F/¥/¥51f) BDCAFGE, KK A 2
E AT, BIFF3ERISHT 0 EA.

FHI PSR ABCDEFG, &M BCD 2 A Z5SMA T, BHERFFIIN
BDCAFGE HI¥ C 45502 A S5RMAT, WIS H RT3 %) EAC,

51 ABCDEFG, 13%] B £ C AR, D 2 C WERT, FURIFFIIE
A5 45 Ry EACBD.

Hi/E 5 BDCAEGE, 13%] G 2 E MAET, TR F R ¢ METF. mRGR
XA HOXEBE, NERESE. B 25, BARRASHEROF 2 G Mk
BRAETT, BRI R4S R 2 EACBDGF,

AEL4B4sHT, HRIEHFFFS] ABCDEEG, RF[LMRH F 2 G MAH T
MO B HATIAFEN B — AR R

= EHIATFE SRR @A S, AT AME— B E— AR U .
= ERUEFEHFFIMGFRAFS, UM —HE—R .

EEFET, BARFRERFEN, BARFRE R _IURN, FEE R,
HATRT R F S ABC, JEIFIFFIR CBA. RATATLINE A —ERMGR, HETX,
BATEEAGYE, BMEERETR, BMRATR. XERTREAME 6-8-24 FTRl
FFE A

14 6-8-24
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HeoE W
6.9 “XRHIEL

VTR, BATMAIEAFPER R - RN URE? #ERA, BIE
Bio FABRATIEAS RS T — AR (9 [EIL

IRBNBAENFFEL—MNE 6-9-1 ZEXHRIR, AT LSS RHIA
REAALGET, BRIMEHTTIR, ZRE 6-9-1 AEKNMET, R 3
PRI SRS MRS, HEEE, i W ROFRXFLE
JRH R R R R XU . 3R = SRR LASCE] — N8 S B E — R
ST o HinPE 6-9-1 HIRTFRIR I FSURE A AB#D##CHH .

B XK

& 6-9-1

BT XS, ROTMTLREBRDAMER R R T o BRI R
WH—AFR, RAUBRIA BT AB#D##CH# AR MIA . TIMHE
mr:

/% BEAEAS A E AL (—AFH) +/

/% RRFER, MG IRARF=IH T, */

void CreateBiTree (BiTree *T)

{

TElemType ch;
scanf ("%c",&ch) ;
if (ch=="4')
*T=NULL;
else
{
*7= (BiTree) malloc ( sizeof (BiTNode) ) ;
if (1*T)
exit (OVERFLOW) ;
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(*T) ->data=ch; /* EBMREE
CreateBiTree (& (*T) ->lchild) ; /* M LF# */
CreateBiTree (& (*T) ->rchild) ; /* HMEF# */

}

HELR X, 2R TN AR 7EROR B % AT B4 i i
Ti, BURT ARG N S RRERRETIE. FTUKREMR T iEOEHE,
TRXBAE AT T -

LR, RELWTT LA FSUE B A RS R, AREARBE
ERERMREEA TRORBIRFZSHE —T. B, BANFHOEMENKE
Ao HRIPE 6-9-1 HHJR — SURH IR I FAF R BERAZ R #BHDHARCH, TR T FAF
AR g ##HDBH#CA .

6.10 &EX_-X#Hf

6.10.1 ZR_XKRE

RAVAEREB B AR S, —ERZEARA . RIS SRt
S, RETRIMAIR FSRASE, RO A, ROTERUIEE 6-10-1, LRI
HFARBTANFAT, AEESEM A7, CRRSIRHENTAE, XLERR
FRR, ROEEINER K.

N,

B

AUNE o ptEan

[AT=[A][A]e]A]

NEIY

6-10-1

HARMNERBRXZHH AL O HT—DE n MRNZNEER, 81
GRARAEAR TR, B3R 2n MEFHE. T n DRI
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HeE #

—3H n—1 RAXERH, BRRRY, HELRHFE 20— (n—1) =n+1 .
A 6-10-1 & 10 MER, TithA A7 Zstslh 11, XESRREHIETE
1, HERREENFNTE.

HJE, RIOEBOEHE, LNXE 6-10-1 ffFEAn, H87T
HDIBJEAFCG XHERIFRIFS, WHitE, RATTLAMIE, 45 | WATIEE D, F4
&2 B, Z F WATIER A, F4R C. tabtRd, ROTTLMRIFEHMAMES—1 %
M, ENETRRE4RH—1.

FRIXREE LR AR . EXNEER L, RIOTAEMMEN S
RIGARAA B TR, MASERNESNMERE, a2k, 88
W, WA, LVESIRKHERER, MOAEEA—R. Nt AR%EECE
BT LERTIRANE AR TR, AR B R A4,

LRARIA A BERSTIR , RATRT LA [EF AR 2 sk, FPIER M4 e R
BT TRIRTIRAUS 4 mp it . #R4FR GPS SAUL—#, RATFEMRE,
BRAABRATXT AR B AL B —TCAT AN, (B SRR LU R RN YRR T — 4
ROZERBE. XRRERMAEEF R M. ROEXFHE R RTIRAE MK
ALK, MERRN _NERRARKER, HENXRBRHRAIRRE - XH
(‘Threaded Binary Tree) o

WEE 6102, RIAVEXMIBETHFBIE, HHAMNZEHEHE
rchild, BOATRRMERESER. TRRITATLLETHHAE H RF4%E D (Ad
@), 1W/E4E B (HFQ), | KEHRE (AF®), EMEHEA (BH@), FH
JE4kR C (BH®), G HE4EAREFETER NULL (EH@). HH3tH 6 M2tk
FHEBRI A .

a”

3

:\‘. ¥ M.’ \@
; [ J{ale [T [ale]']

A 6-10-2
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BRI 6:10-3, A XA R 2SR khild, BCA RIS AL
RT3, Bl HOBORTIRE NULL (EIs@), | BRIER D (BH®), | WATIRE B
(EF®), FIHIEREA (EH®), GHATIKE C (HH®). —# 5 Masistsiue)
A, EFRLEERRIERE 11 1.

B0\ [
\D \o [

D, '3 A /
T
A 6-10-3
WA 6-10-4 (ZOFTLSLENRIR, BARELAEH), MEASEH, HXL
KR, FTRE R RHERT — MR AR, XX RMGEAMBRLS

s BRI T . TR Z R LSRR P (RN R
SRR BRARERRR

H 6-10-4

Rt REEH, FAEHRAMRARNR. RATIATHIESRE 4 RA khid 2
HEMARTERIGRBLE? rchild REEAAZTERIEMEH? LN E 4534 chid
RAGFEMAET |, T rchild HEHATHIEHS A BRRIEDE Ichild R
EYTERNIK, rchid ZIFAAZTEREHS LRTME—MXSREN. ik, &
ARG ISP/ Iag Al rtag, TERE Itag A1 rtag HRTFH 0 5k 1 $0F
HOT /R B, ot PP 77 25 BN FAR Ichild A rehild (REFT AR R, S5ASHIN



L1E 2]

% 6-10-1 fif7R.
%6-10-1

[ Ichild | Ttag | data | rtag | rchild |

Hep:

= lag O BRHEFEIZSSMIART, A1 BHHEIA%ES SRR .

= rag O O RHRIIZERNART, A 1 BHEEIZES RA R 2.

= FEMXTE 6-10-1 B X EERE T LUEBCAE 6-10-5 [IFET.

:
IOCONOaoIenang

A 6-10-5

6.10.2 &R X RERLH

HIE = XA R R PR A SRS F -
/% ZRAE = IERAMERESL */
typedef enum {Link,Thread} PointerTag; /* Link==0 AFi@L£ERTi4 */
/* Thread==1 AFHGWEKGHH KL */
typedef struct BiThrNode /% ZXBREE BN -/
i
TElemType data; /* EHE */
struct BiThrNode *1lchild, *rchild; /* AZRFHét */
PointerTag LTag;
PointerTag RTag; /* EEHE */
} BiThrNode, *BiThrTree;

REMH TR RN = R PR S RSO TR TR SR SRR . e TRTIR
RGO BV ER BT % = SR A RERE], BT ARG R R R R AR A 7
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YRR,

R TR A2 R SRS I R
BiThrTree pre; /* £AXE, HAWGRIAFTFREHEE +/
/% PABRFRATTAREL */
void InThreading (BiThrTree p)
(

if (p)

{

InThreading (p->lchild) ;/* #RAFHEKRL */

if (1p->lchild) /* BEEBT */
{
p->LTag=Thread; /* WEEE */
p->lchild=pre; /* EBFRABMEOWE */
}
if (1pre->rchild) /* WREAERT */

{
pre->RTag=Thread; /% BREK */
pre->rchild=p; /* WRERTFRAMOEHE (SHHE p) */
}
pre=p; /* B pre #é p MUK */
InThreading (p->rchild) ;/* #E&FRERMLr/

)

BRI, XRWGRMERRLASN, 1R b FF il 2 H RSP 52—
Heo R ARAT ENSE R S RER R T R Th

FRIEVAAE MR AL R A T IR AR — L

if (Ip->khild) FIRIMBRL RMAEREEAZE, FOHATIRE SRR i, &
{H45T pre, FTLARTLAYS pre BR{EZS p->kchid, FH{E p->LTag=Thread (it EX
H 1) LATERRETIRES MR R

JEARERRIRA . FAIE p GRMRRERAIRE, Fitb RS
HIBRSS A pre HA 34! rehild fIMT, if (lpre->rchild) FRRNZ, M p HE pre
f54k, T2 pre->rchild=p, Jf Hit#& pre->RTag=Thread, SEU/E4k4RMILRNL.

SERRTIRANE B HINE , BIRIDH SRS p RES pre, METT—K
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HoX B

/.

ATER_IME, RIHEHTEANZR, HLRETRBE—A WKL
Z5H.

UM ARG, FEZRLRRER ELFN— L8, WHE 6-10-6 FiR,
FF4 L Ichild FRHEFHER ARG R (BFMO), 3 rehid SRS
R RE R (ERR). K2, 4" XMIHFFIIPRE— R
R, Ichild JSFEF RIS — M5 REY rehild SR SLE N (BHRHOF@). X
FERE SRS RL SRR IBE AT LA S — NG s USSR T3, e DA G — 5%
IR TR -

F 6-10-6
38R -
/* THEKEE, KHELM Lchild MOMEE, kHEELM rchild Ha T ABFH/
I RE—AE. PHBH - IBRREARFTH_IMT */
1 Status InOrderTraverse_Thr (BiThrTree T)
2
3 BiThrTree p;
4 p = T->lchild; /* pladiREE +/ -
5 while (p !=T) /* ZE#KBHLBRN, p==T */
6 {
7 while (p->LTag==Link) /*% LTag==0 Mk3R3 ¥HAFFE—AHE */
8 p = p->lchild;
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9 printf ("$c",p->data) ; /* RAEHEHE, TARAH AL ERE +/
10 while (p->RTag==Thread && p->rchild!=T)

11 {

12 P = p->rchild;

13 printf ("%c",p->data) ;

14 }

15 P = p->rchild; /* pMEREFHIL «/

16 }

17 return OK;

18 }

1. KA, 5 4 17, p=T->khidEBHEME 6-10-6 HD, ik p IHHEMLEIF
B o

2. % 5~16 {7, while (p!=T) HUFBRREFLEIEFNOMHI, HtE
VKRS p 1RI T KGR, TRS T % (T RIRALG IS, Lo,
B —ELEIR T EBATE TR

3. %5 7~8 47, whild (p->LTag==Link) X/MER, #t2H A—~B—D—H, Iif H
Z553) LTag A2 Link (BEEAREFT 0), HTLAGERILIER .

4. 55917, fTHIH.

5. % 10~14 17, while (p->RTag==Thread && p->rchild!=T), HiF455 H
RTag==Thread (H{2%T 1), HARIKMLE R FHATEH H )54 D, 2
JEEH D ] RTag &2 Link, [ H &R,

6. %1517, p=p->rehil; bk p 810 T 45 D WAET L.

Ty v s BUXBERWEIREST, #25HE 6-10-4, HE4THIHY HDIBJEAFCG,
GESG T A -

MIXBAREG AT AR i, EFTR—THRNEHE, FUNEZAES 0n).

HFERSFIA T RN RETHETER), URET SRR —Kk

3R AR A 2 AR IR AE R GRBORE 14 TIHED o FTUMESCERIEES,
ST R B SRR G T BRSNS RRIR B R P R I BT IR AR 2, AR AR
FARR - NERN SRR AL



Heo® B

6.11 #f, HFHE X Reki%

RZAFER EEZIXE—NEH, FRERFERE, RERAMER.

BRI ARIES T —REFRAREFR, SREIXFELA T H:
HWHERARTERRATR. BARESETRAHEN, MI1REET— 1285
WL — AT R FENERE . WERLURSLT — M HILARRHFZEE
M, GARATHMR. BT B3, X SIERRISEA, ETILHA, Bahme
T, S44ER PAEERAEN, WHENRUSESRNE, HEIKH— 2R
FluzRakE.

PEEAANZEAVBLT ARNETR, EREZIX T EMEAAIEK, K
TANIRBE: RIEXAFERE, FMAETFORGE. NTRUEH T Mk fie
AN T EREER, ZRaHRSBYGE.

XMEHERN LR TRAMSN, REGKRFERESARDNBE. At
ALK SRAAYE, AR E A FRER R T LA R IME RN, ETREREZ)
s, TR B A

HATRITE EEWL T W E LML, TR, EREREFET AL
REER, —MERTUAERS BT, RAROLEEEES, EHRX
FROWFRISEE, HINAAS. A8AERNTMERR R AR XERTYE ?

FATMESH T X, RECLRER, BaTEMRRS ARALETNE
BT, EMEELRORET . FERSHEFARIREMTITE T R MRAHKNR
M X R ERIF T o IREIBE, FLRTTLUXFE.

P 6-11-1
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EVR TGRS, TATRE] TR EB T S HEAT LA — R — st fT
TFiE, FTLMEBI e, WM W LUEERTH k. NIESHRE, BN
ZREERORERK, ARMEAK—HTE. Bit, AERIMMEE—E0RN, B
SR, BEFORFRIRERRTT AR, BRAR S  SURH R A EARS TR

ROV HIRER I BRI FHRITHET o

6.11.1 BifkiRA —XH

RSO — RS RIT
1. k. EFTA R BERZAM—KEL.

2. KR MRPEIMER, ARECSE T BETFERNES, HRe5HMbE
FHRZAIREL.

3. BEWiAgE. LMRERGROVMD, KRR SRR —E M B, 24
BRS . ERE I ETFR-URSRNART, SREHRERN BT R_S
RMEET.

BlE 6-11-2, —FRE=DSREEN—R IR . YFEERHILHHERH
RERKAEN, FETEABTHXR. LNEF F. ¢ AHENER B HET,
REME MRE, ARG, FRE-URENE NART, G RZXRERF K
EEF-

®
OERCRO) 'e“\e
efo)olololoNee ololole)
# SR HRBME
o ®
a e 5
® e ®
FOO® OO o
SR BREFIMBTER HR3. BREE

H 6-11-2



He® B

6.11.2 FRAFEHA it

AR B TRLARE, BT IAEEY, FHPE—RRERDS,
AL LS B SRR o SR :

1. BRI = SR )

2. WBRIUAAZ), NBZRRTFE, ROKIEE— = XU ARG SR
HI—REURRRERNERT, AGERER. YFaN - XREERERE
BUSE] T BARAREHRAN — XU«

BIGE 6-11-3, HRRARI ZARMHAL N — IR XM

AL

FH=ARM B AR SRR PR 0 — SR
®)
@ (£)
Q & ©
OO
@ O

L2 HHTH MO — R X
H 6-11-3

6.11.3 ZXRE#AH

ZRREHOAR RO RS, RO R E. A 6-11-4
fime SBINTE:

1. k. HERERWERTENEE, WEXMEBTFHABRTER. ABTH

ERTFER. ARTHARTHARTEN 8, RERREETH n 1



FAUTEREMEN S R BT . WS R SRS E T4 S RGEEE .
2. XK. BBRE- R EE RS RARTERNER.
3. B, 2 EmERS .

®
(®)
O ©
® (©
©
=X S sk
()
® 7 © re
® ) ® © D
© ® ® 6
B2 K& S R

6114

6.11.4 “XPEHAHM

FIWT— AR AR RE B — AR R R AR, ARHERE R, AR BRI
WHERESAREEET, ARERA, RARE K. LM RIEBMHE
R, SR

1. MRGETTR, HEBTHE, WRSARTHERNELNE, SERSEE

WX, BEETEE, WELMER---- , HEIFIALAETELEMERA
1k, BB EE R .
2. FREEREEN RO .

198



Ho¥ B

®) ®
O O @/@
Q & © © (9
ONNO © ®
ONO @ ©
ZXH S FREBTER
(™) ()
®O® ® O
@

IR KoY B — R S
A e6-11-5

6.11.5 WEHRWKEIER

BFBA TR YRR TRRARARAB T
BB 5 AR TR
1. —FREREHR, HEFERNREN, RERKEHREHIRNERTR.

2. B—MRERERH, BSKKEREHFERTR, REEVRRSN. Lnd
6-11-4 B AMMR, BHISEIRIE 5% ABEFCDG, SR 514
EFBCGDA.

FRARHIE P .5 AP T

1. BIFEH : SRR SRR IOREE R, AFFHRIER PR SR T
W, B R 2 R 25— AR R AR R A AR EInE 6-11-5
A=A, BI85 542 ABCDEFGH]L.

2. BEREF: REVAFHFE—RR, FREHNTBHERTR, REHE
VIR, BRI OB B R B — B R R AR AR PR . I



6-11-5 U =M HIZRI, J5 38 7 555 SR8t & BCDAFEJHIG.

ATRBANE 6-11-4 AN _XRHTMTRERI, FAKRGRTFRFHH—X
IR 2 RARIE, BRI R P38 BT — SURH R il 45 AR

XA VRRAT, XA UEERAER A AE ALY, A0 SEARE P A S AR 52
AT LA PR SR R 3 R P B SR ST e XS RIESE, BRATTHRE
T XA AR SR (] SRR s o

6.12 HKXEMRHEIA

6.12.1 #HkBH

MR, 5L, BOEXWREWT, HEAHMLLAHBTE? "
“RXA CCEBEL WETFH, RERE? 7
BRI, AR, CEBL FY, RIBERER!

“OK! U IM BRI/, FRKT iR RITDE, MF W, DT %, E4
BRAHE "

“RET, PufEARIE.”

S XA 1,208 KB
SHEPEMzip  WinRAR ZIP FEEXH 682 KB
& 6-12-1

REREFFHRANE. HERNMEHRBRNE S, HAMBRELE,
ENREHEHER T, SEMESRRRRRST. EHENAERMEARS, 30k
EERRE— MR ERNEAR. TR AJLFERS R R4 AR E 4R AR A 7 3T
e EAERT LB SORAEREL R RS, BAEEN R, MERMTTLE
R4k ELAEGRRTE S A IR, (R R S 2

FBAFELRTIAR 4 R AT REBIRG Ve RIS, BRIV XAATEH
RS, DMOABENZER. RERERFBRERG EELRFREX, HX—17
#HEETHENEARR, RIS KMKRNB— T REANERRBIT E—HKE
EzH
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HeE B

ENBHK SO, RIOVLABNBHEER, THBHRER, ROFER
WX, EEBFERHKE (David Huffman), AMBIFNGKE. HE
1952 R T MR BHRIG, AT LM, TRMICALERGF AR —
URFRZ IR BB, MERLTT B AR BRI, HARR, RITENBIH
REHRATIE 60 FRNXAHEARERNBIFRR, THATTE A EHRARE
AR BERETHARROFRZ ERRTR, RIOZBLCER.

A fssR SRNE? RATERE— T

HERBAVNE. h— R A E A RRERERRGN . XU T — 18
i, MEMASILEE. K, HELMHCHUSBA, iS8RET 0. A1t
MAEhXT, 90 471 95 SRR —EH B XEREE, EALRA BT RZE
TEAFANFE, XHALF. FTRENSREXFAFTFHNERT, RIVBESH%
B, RRURNERERRSEBE T RF. RIF. % RAEFUR R R
&, TEBRARNS.

Aatat FEMRF, AN REFH ORI, BRAREEBEL R RKRBEAR
BERS, Fit—RATRERESHEHE N EENRIUR, FRIBL —iRMER
WASHARS B RS T ARSI T X k.

if (a<60)

b="RAM" ;
else if (a<70)

b="AH";
else if (a<80)

b="h¥";
else if (a<90)

b="R¥F";
else

b="fF";

F 6-12-2 AIREF WA AR, ATREHANN, —KFREENIZRIEFA SRS
KEBSHAET % RIFROTEE, RFBRARSAGERLZE A X T EEIXHRRRTF
PSS FTE RS R ERHMRE Rk, BRAMN LERZER. HARRKME
&, HEEERARCRMN .
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WERAESKRRINSE TG, FERRGHE 5 DNER LA ARNE 6-12-1

#6121

% [0~5 [60~69 [70~79 [80~89 | 90~100
FRELB | 5% | 15% | 40% | 30% | 10%
HBA 70 S3LAEKL R 80% MRS TR ELI 3 LA ERIHIKTA T LU 2%,
R, XEAFEHE.
BRAFLLIIE, FANERI, FERSE (70~79 H2H) HHERE, 1
WRRIFRSE, ARABRHIFT G AR BRAHEHE 6-12-2 X — R EHTHTHEC.

MR E 6-12-3 FEIRIAR .
N “N-

e e W,

= Ak

A 6-12-3

B RS, MOZRCRER AT, FURE SO X RSO It
HRYR? RABRBERM K SRR IR,
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He® #

6.12.2 HRBREX5RE

RAVEAHXPIR SR B 20U XU, I 6-12-4 Fim. Hep A
FRARME B RREME C FoRHPE. D FRRF. E BrihF. GIHTHSL
& EREF R RIA BATHRE 6 F A IR R o el

ZXida ZX#b
A 6-12-4

HREKHB, AP —DERBS MR Z ARG R Z B
7, B2 bR TR EHREERRKE. B 6-12-4 X a th, BESFILAD K
BN 4, R b SPRZHEISN D MBEKEA 2. WAOBEKERREN
RBEE - LRNBRKEZM. —XH#H a IRBEKERN
1+142+2+3+3+4+4=20. 3R b (RERAZICHERR A 142+43+43+2+14242=16,

R BRG4GB R B M4 B R Z I R B 12
ESER AT WA K B R BT T4 R AU R K B2 A
BHEA n MUEWLW2, W}, HIE—IRA n MHFEE R IR, AT R
A wi, DI FRIBERKER Ik, ROTEFICNE, WHPHBBEEKE WPL B/l
ZXAFREARER o AR BB R, ROAREN T ERHHE
KRBMEFHER, BRAMIINAFHE, REXERHAMIINETFHIE, B
AR EREARIUIXHRA I Bt R R R 54 .

AT HREM A RARENEL, FABRIE—THE 6-12-4 XFRAE WPL
-8

X Hf a () WPL=5X1+15X 2+40X 3+30 X 4+10X 4=315
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HR: OXE SR A LRI, 1R AGRNBERKE, SRR,

XA b ) WPL=5X 3+15 X 3+40 X 2430 X 2+10 X 2=220

XEZRBRAE T 2E? WRRANPAER 10000 MEERE M RATETH
FRSHIRE, A a WHIWTE, TEM 31500 R, T b K%K
%, AWE 22000 KL, EAZLT =42 —h, EHMEEREAR— A,

IRLABER IR, F 6-12-4 B3RS b PRI R AMTHIE A, IXAERY

ZXREARRERMIHREMNTE? B, HRBABEAT RO INE.

1. SARAAUER P25 R B A/NEI R IR HER R — N FF P51, B AS,
E10, B15, D30, C40,

- BULHABUIMUER 2 R E R — A N BB T4, EERAE RN
REZT, XE#E A A Nt WAEET, E X Nt 6T, WA 6-12-5 f7
TN WG R BAUE S B FAUERIA 5+10=15,

3.4 Nu & A 5 E, BAAFFIIH, RENNEIKHEF. BI: Ni15, B1S,

D30, C40,

4. EEERE 2. ¥ Ni 5 B EA—MHTR N2 BN T4 R WA 6-12-6 f

7Re Nz fyA{E=15+15=30.

N

2,
N
o oo

5. # N % Ni 55 B, SAAFFFIS, REMNNEIAHES]. B: N230, D30,
C40,

6. EALW 2. % N2 55 D fEA—PHFHA Ns BN TER. WE 6127 7
7~e NafJAU{E=30+30=60.
. ¥ Na B3N 5D, SAKFFFIS, REFA/NZIRHES]. Bl: C40, N360.

L EEHW 2. % C 5 N AEA—HNE T MR FER, W 6-12-8 fiiR.
BT T RGN, SRR ER IR,

~

@
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A 6-12-7

UERTRIPE 6-12-8 — RAOHANEK /24T WPL=40X 1430 X 2+15X 3+10 X 4+5 X
4=205. 5/ 6-12-4 =X b f§ WPL {# 220 #itk, &4 T 15. BIRUETRE R
B XA A R I K 2 o

ARABLERCEAEEES, B 6-12-8 BREMHKSR, (BhTERHKE
ERRLE (IRG AR a<80 && a>=70, BIRILEAAEMGE] y 5in ER), AP
CASAYERE £, RITAMAE 6-12-3 B - XMHEAER . UARXFHFARBMEIHEHER
T

TERIA BB, BATAT LS HAGE AR SR A B HHIR

1. RHELAER n MUEL wiwz,wa HERL n R = URIIEES F={ TuT2Ta },

HAP R TR RA— ) wiiREE R, HAEGTRENZ.

. & F B AR SE MU AU E R N RHE N ZE A TS — IR — XU, B
BHH = URAORSE RIAUE AR A TR R R .

. & F PRHBRIXPIARAY, RIETEHERIM —SRIMA F f1o

4. EH 2 I3 ], HEIF AR LE. KRR ERKRER.

N

w

6.12.3 #HKBHD

LR, HREBFOXFBAR A B EIARRNA T RATAT LA — T 4 fhAER
RN T BPeSERiERiES (EERBR) MBI,

HIENE—BICFHA N “BADCADFEED” ERZMEML AN, BAMH _aH
T (011 RETRREKIEE. RIPEXBXFRAANFH ABCDEF,
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ASLBAM AT AR R — ISR FOR, W 6-12-2 im.
%6122
E2] A B C D E F
ISR | 000 | ool | 010 | ou | 100 | 1ol
XHHIEEHORERRRGEH “001000011010000011101100100011”,
T AT IR 3 (L —h iR, IR —RSCERIC, R A s AR
Wi MEEL E, FEREXL. FXRRBHMIES, FHRINFEHNHIRERERH
[, HHSGEPRIANTEFE “aeion”, IR B T A £ SIFEHRA
FAR .
AN FEHHEH A 27, B 8, C 15, D 15, E 30, F 5, ARKEHFE
100%. ABEERBRAT, FAIERT AR REHK SRAMLIEAT.
B 6129 AP HHEHR BRI, HENRIEENLEH 0,
FRXEA 1 RIS

A 6-12-9

Mo, BATIEXAN FE A ARIRE 7 AT 2 B2 0 3 1 k489, TR
Finsk 6-12-3 FraiXrEiE Lo
#£6-123

S 0 L 2 L

[ =iz | oo [ 1oor [ 100 |00 [ 1] 1000
FATHCFAA N “BADCADFEED” FUGRIG, LA LAREISERBE/NT o
= JFE4RELTHEHIE: 001000011010000011101100100011 (3 30 NFFF )
= BRI 1001010010101001000111100 (3£ 25 NFERF)
WARRD, RIVEIERER T, WAT KL 7% EETIEHRA . bEE T

206



He® #

FUINANS FRAERI A, X R 2 AN L5 o

LIRATHEME] 1001010010101001000111100 FXEEHLE T HIBTARIBET, AT IZ
TR E ARG SRR ?

GEsE 0 B 1, KEAFHIEHLLRRESEEN, FUEEHHER SN
GfG, MAMRAE—FRMRGEA RS — N FHORDARE, XFHRBHRERTR
4.

TAFERERERI, & 6-12-3 PHRRBMAFERSS 1001, 1000 EHEH
“10” A1 “100” 4REG.

AU AR R LALE R ATETT (AR, FICAEMmeT, EREREIHRE
BN IE T RO IR EEL R i R RE AR R & SRS o

L3 {THICE] 1001010010101001000111100 B, L 5ELFHIAR K S AT 4,
1001 fBEIE—FHE B, #Tk 01 BSRERE_NFHR A, WH 6-12-10 fix,
HARMMAARHI AT LAG R, TR ARG

H 6-12-10
— i, WRHERDNFHEN dudz - dn }, B NFRFERICH HBAREER
FRBAR{ Wawz W}, BLdudz, o da fEAMFEER, BAwiwa, - wa FERERIA
FLRPESRAE—RR BR. MERRBRNESZRFE 0, HHZRE 1,
T MRS SEIN T 45 RUBT 2o B 203 SCALAREY O A1 1 BRI RN BL AR
G, XREHK BT, ©

@0 R THARMBHmEL, HAE Obkie) $16 ¥ 163 FRARES,
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6.13 RZ&EM

ATFE T BEWEE, X—-H5HEENHL, BAETEARTY, FEEbGME
TROERENEAFEERIHNEERFA TN BEEAEZE, RITE
FPHRRTRIX IR HIIERANR, TR EHEE Y.

FRRRAVREN T REIE L, HEITBAERE PR RETIMTHR. &
R B W SRR R BT BR RE. RREESES, XEHNER
BEEMAERL ERITIZH.

RATRE T RIS, HTICRERE. BFERE. BTRARTHEE
AR

FEBET RRFRET T ROV EPREE—FH, —XH.

ZXRENMERBREFRTR, AEAZS. RETHE, WK T2TX
TR = RO

KA KRB CREFIER, XEIERARIIBIFR _URHHE T 7 E.

U R A e TR PR A5 BE AT LA PR U 776 A SUTT LA S A A 4
R

WHR - XAREEN—TIEE, WF. P BFUREFEHBERERS
HROAR. FibH CELSAHAYRET BAZRSHUR I, TLAMREA]
TR A, XA AR R AELBE, AR IRN S
ME. X HEY .

R ST B ARt R R A i R S

BRI, —XERARE MBI URI A, ERFEA LR RTIER
JEAAM A BRI A AT LMSE], XS] T A — AR R = SRR
LR TR RIS BRI T AR

B BB S, HCTAIERR DA R R SRR, RATREET
B B S UR EARRR N, IXRER AR IR AR AR SR A A, SRS
SEIAA T ATRE

BJE, ROUREITRTF R — MM, SHRSRAMHR BRI, T HEE
R XS T R EE, LRV ARG AR R, I E R EIT
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PRBATHIRRA
6.14 &5 B8

FERATXEI L, BAMRET «FIRLEY XHEY, HPPE—MEHRRAL
RN RS SRR G IENBABUEFHERARAHE T, ILARE
WU, W 6-14-1 FIR. BUREPHY R EMNSE, EENLHST, A
FEONT RARIEHIRFIE, SRR, BRHEN, BRI PR RBERNBEN

HuBk B3
. IIIIIIIl 3

P 6-14-1

RS RRRARERE. EXMA. BREXN. BFEIUK. BEER. T
RFR. R AR EFRERE K.

B, XAR—HITENR, FHHRELEMNEREHE——R. EEX-FHR
&, RIERBFTF—TFRK.

AZGESESHTEAK, WEGR, ERBASIU. HERMMARARL
AR AR, EARHAR AR, ROAXATIESE
RFNESELL . FPRA. RPN, URMAEENREERSEMERSEE, B—
#rE T k.

T, SRERINX, Tk
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B (Graph) RRMAMESESLENMAZ BANESER, BERT
H: 6 (VB), He, ¢ RF—1E, VEEGPRANES, ERE G DAl
#E.




71 F %A

HRIELFREMERANRE, ERA RSN AR ERRES AT RESNE
BRE. R AR B MB A R RS E R R RN,
BIRELH T —EARREVNIRE, ©ATLLENRE. RTESEERK
W, ARH T ZHEX AT YR ?

RAMBEBRHERRE T ETHET, ATHNRREAREZAES, flmdtste 7 X,
Kegt 3 K, PIFE 20 RiXHF. (REVEREMEMEFIT—MUTR, WA
BEFRARIRASE 7-1-1 PRIFTAETASUR, X RATIEE I A RS A
BLE D%

IRGEAET IR, RATRERS LI EHRE2EME, KRR ERAEIL
IXEEHTORE R . (HRAERZHREETWT T ROSFAEREAIIEZ M,
miEsEBAL, FRAZM. I, B, ER. B WHESET, KT -SEAE
BRIF?

B 7-1-1
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H1ER

B RREAR T IR R RRIER A, T TAEASR BRI BRSO R BN %
BEEAE . RIS REFF ST RA BN —FEIRGHE—E. EEQEAT, 8
AR SRR . 50X — %, MERED ERERANER, ik
KRBT ST -

7.2 EHEX

MRS, BIRTRZFRBBRERN, WARMXR, SN ETERE—
NEENEN T ERE%. ERTSAT, BUETEZAAERNERXER, #
BE—R ENERTRTHENT —EHES I mREX, ARENE—Bh— 1 THER
Ko EM—XNRETUAZMET, BEMEFARRE—XIRGRL—NEE. 73
L, ANSAZRRABERE SR, HORIRKML, TTHEAIIZEGEEAR,
RRAREEM—I— —X%, FRARXRRERSE BRSNS Bt
RIS REFRANEE—E. BE-HREMERNRNEMERNBRSEE. B}
iy, SRR R LARAERRY, EERR N BIR TR Z BT REAE K

R F 2 T MR ARIBE S, AREIT B, MREMAE, A4 MEIER~A
EE. FEARBELRAMEDTERN, RIS B HRORE. 0E 7-2-1
B, RBENL.

B 7-2-1

B (Graph ) REMANASEERANARZEANRSER, &
HRTAH: G(VE), ®Hif, G RF—1H, VRE G #HRN%K
&, EREGHhamES,
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MTEEL, ROIFEHHELERHTT .

» GMERPRIEHETEUTE, HPRBRTEUSER, EEPRET
X, RIVUARZATR (Vertex). 7

= RMERPTURABIRTE, MAER. WP ARAL R, M.
X T ER? BILBAE—PRER— N MK EHE K ZARLAHIAL
BUXRAMEN 8 R WE, ARER? T CRBAET . A4
We? " A HET W AU ERENRIBANAS —KEE
REAEER . FIR, EERSHET, TAFRATN. £EXF, & V 2H
REEA, WSEA T WA VAFEZE.

= fEh, HOMBIBTEZAAARERER, WL, HERRNLS
RAARRXR, TES, EEEIMTRZEHTEERR, TMRZEKN
BRXRFBRETR, LEATLRZEN.

7.2 HMEEX

T FBUR v B v ZEKABAT, WHRXFAATRL (Edge), FF
FRX (viv) R AR PERF A TUSZ FRAARRTE ML, WFRZENTE
JB (Undirected graphs). & 7-2-2 Ji—EME, HTRIETAH, EHETUNA
5D i, AARRHEEFR (AD), WALAER (DA).

ST 7-2-2 FPITAE Gk, Gi= (Vu{Er), HPTiRSESE Vi={ABCD};
%4 E={ (AB) , (BC), (CD), (DA), (AC)}

o e

722 A 7-2-3

AR BEWTA v B v 0aESRE, WiREgabams, B (Ackh

27, A AT S Node, X ¥ 8~ Vertexo
2% oAU L, B AR A SH BB A RS, 24 hup://en.wikipedia.org/wiki/Null_graph #£ i £ T H %,
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LE 3|

A<V, v RFER, viFRAIRE (Tail), v FRAMk (Head). inEPERERHA
TR Z RIRGAER R AL, WFRZEAAEE (Ditected graphs). & 7-2-3 ghE—1
AHFE. EETUR A 2l D WARZREN, A 2R, D Bk, <A, D>FRI,
HEEAREER<D, A>.

XFE 7-2-3 hEARE Go Kist, Go= (V2{E2}), HATAME Vo={ABCD});
JMHEA Ez=(<AD>,<B,A><CA><B,C>},

AWRET, BBA/MES 0" 5, MAMLANRARES ‘<" #F.

EEH, EAFENRIAKESND, BR—FOAELHA, URXHENEN
8. HARBEENENBRERE. BRE 7-2-4 PR ERARTHRIE
PHEHTER .

B 7-24
EXMET, NRMEERA TR AL, NHEEAENELE. 474 n
¢mﬁmm%@mﬁ@ Site HIE 7-2-5 MEEMEAE, FAGNIE

HESBRE LSO TS, Tk A 5 BCD =T RESL, HANITN, R4
X3, EHEFHMN A STUR B ELJ5, 19 B 5 A ELMATL, FIHTHERL
2, 34 6 Kib.
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EARES, MBERHNTURZ ARFET HEAHEROFRI, WUHRZEN
AlE2E. &8 n MTRKNARTLEA nx (n—1) Fil, WA 7-2-6 fim.

o
e\q/}@

MOXEHAT LGRS, T RA n AT e FBEE, TiE 0<e<n (n
—1) /2, AHAEO<e<n (n—1),

HROFHRIMWEFARGIE, KZBRATEE X B HAHE A5
&, HREMTEN. LNRE LBHESIR, SRHAKELRS 50 FA, RS
ABEANBEAERKE, FTLARERA. WERIE, tHEEEAZmEH—K
ZET 103 TN, W, 50 FARS AKMHY .

AHLEEEDRIAAR S CHERKECF, X B 2 s I 5% A 30 o
(Weight) o GXEATAT AR M — D TIURE) 53— TR BE RS SRR 2 . XM A B
HEAM (Network). [ 7-2-7 ghR2—HHAUNE, BIFRIAHE AT BLLRE
IR, S UL R P BE RS

fEAFE G= (V{E) fl 6= (V{E)D, MR VeV HECSE, M GH G K
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BIEE

TR (Subgraph) . BIE 7-2-8 5RO 4 2 TE 17 PR S5 1k P A R

< B

B 7-2-8

7.22 EWMTRSBEXR

MFREAE 6= (V{E), MFED (vw') €E, WHTR v il vERPER
(Adjacent), B v 1 viEéBEE. 34 (wv') kK (incident) TR v &1 v, s&B
(vv) 5T v # VXK. TR v B (Degree) BAlv HXBKAAMKE, iEh
TD (v). HlinE 7-2-8 ZM LMERE, Tim A 5 B EHR4ER, 4 (AB) KK
FUH A LS B L, Tt A MER 3. MILEKDEE 5, SMTUENR
=3+2+3+2=10, HEMERI, DEHLLRBETRERRN ¥, SHH—LRZEN
EEFKITH. BTz, e%z;,m@,)u

HFAAE G= (V(E), MFEM<vv'>€E, MK v BERTUR v, T vi4B
BETUR vo Mevv'>HTUR v, VIR UTUR v AkIEEERA v FAZ
(InDegree), it ID (v); LA v ARBHINKEKEFRN v MHE (OutDegree), itk
0D (v); T v HBEH TD (v) =ID (v) +0D (v). Gl 7-2-8 Z20U F eyl
B, T AMAER2 (ABEAMI, NCEAMID, HER1 (AAZDHK
), FTATHA A BIBER 2+41=3. WAMEKNIE 4 &%, & DU HEN
=142+1+0=4, A TAMABERI=2+0+1+1=4. FFLMEE] =3 1 1D(y)=3 10D(v,) -

KB G= (VE}) AT v BTN vIEEZ (Path) B—ATHRFFSY



(v=viovis - Vim=v'), HH (vijvij) €E, 1<j<m. FIIE 7-2-9 505 7 T
B BT D PR E A #2

A 7-29

mE G REEE, NgetRARRN, TUFFIRHRwvLvi>€E, 1<j<m.
FlinpE 7-2-10, Tgi B £ D AFFEEZE. M A 2] B, MAFERZ.

# 7-2-10
BEPREE REUE R R B R, (BREH TR S TR [ B AR A
M,
BEMKE RS ERSIEE . 8 7-2-9 I AENFREEKEN 2, A0
WA N 3. [ 7-2-10 ZEMUB KN 2, HERRICEER 3.
H—ATURENRSE — A TUR R M BRI E BRI (Cycle) . FAIHTIRAE

I HEFRAR B, BT H I TRARE P TRZS, HATIRAEL
HIMERS, PR RER SR AR, & 7-2-11 A EAREERRIR, AZNKR



LAk 3]

FE—ATURARE — M BUREE B, H C. D. A RATEEMH, FHELRE My
o MANKIK, HTTRCHES, ERARERRAT.

 7-2-11

7.2.3 EEERXARE

EREE G, MRATUR v 2ITUR vARR, WK v fl vEEEN. mENTF
ERERFANTUR vie VEE, vi § vy BEZEER, WFH G Z%EEE (Connected
Graph). [ 7-2-12 ([ 1, BMTUH A 2ITE By C. D #RIEEN, ERATU A
5TUR E S F stiisfe, FLAEHREER. mMHE 7-2-12 iE 2, T A B, C
D HEAREEN, I EAL RERE.

®
EEO-0w
©

Pl 2
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Fi3 P4
 7-2-12
Fola B AEE T ERAEEN B EREES RS, SR
= HETFHE;
= TFEELEEN;
= EETESARATREG

HAR KT RN 8 F SR T X TR T D

E 7-2-12 il 1 B—AEREEEE. EREAR EES R, BE 2 fE 3.
i 4, RERE1KFE, EREARHRER FENEATRE (K2 HE. B
HEARRE 1 70 R EE o i .

EAE G B, MEMTE—X viv eV, vi=v, N viE vRIN v B vi 7
2, WFK 6 RBIEERE. AR ENEREE T EHEE mENREEs &
Bl 7-2-13, B 1 HARIEEAE, FATN A BTN D F4EHR, D 2 A 5t

L. 2 BRSREEE, THBAE 2 2E 1 WHGREETE, HREMNRE
St

1 B2
A 7-2-13



L -]

DUEBA TR R 0 P O A PR AE S o

Frmf— A ERE LR R — MU N T E, SAHERLEN n AT
R BERERUMSR BRI n—1 &l i 7-2-14 & 1 288, B84
EARESN, YEHMAFMBILIE, mE 2 A 3, MHKE n ATiA n—1
FIDEIEBENLT « BIHRR—RERRK . NXBELAIRYE, ME—EAE n AT
RAVNF n—1 %58, MRIEEEE, MRELT n—1 0%, BEME—TRK, BH
XD ERH BN TURZ A T8 _&BE. i 2 fE 3, pEEmEH
TURRAEEARER . A n—1 FBHA—ERERN, LWMHE 4.

& 7-2-14

MB-NEAERE N TARARES 0, RATURMAENS 1, NE—RER
o XHTIRINERMILEAS, FREARY 0 HERMALTRPRIELR, HATRA
FEH 1 MBI ARG S IGE R A — MR ERERSAR A TARA A
B, SHERRWTA, HRERUMIRE TRAEZIA R, WE 7-2-15 #
E 1 R-RanE. XU, STUSRATIRERR, WE 2 fE 3, XA
FRALRE 1 1 A 4 AR o
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& 7-2-15

724 EMENERELRSE

REBATNREERST, THASCRZHLLE, RITERES—T.

B A TE 77 153 A T ) AT T o 1 P e TR RSORS00 P el T R
W WEIMBRKZ 5.

B A % SRR AR o W RAER P TS Z A 52
B, AR R, 0 EE R TR S

FR T A R RS, o TR AR B, R E TS
ANBERIH B

P _E AR EARARFR A P o

T e R 2, PIDUSAEAERR B R, 0 R IR A B2 1
FFRAER, YR E A R, AERR A RIEEN, R
ARNHKBREER. EhATE, #FEEGEENRETME, Am0UHREE
B

FrrEpeEE n AT n—1 FAMAeRR. AREH—TUEARER 0 HAT
PN 1 GO TR — /1 P S AR T R A AR

7.3 ERHMSREELR

EE R —FgR LM, EROMBEIRRRNAEOHN, ERNENER, B
P, SERRNEATERRNSEES, MEARNRREERE. RIXER
KR E R EA R



B1E

ADT B (Graph)
Data
MENSHFELZESADHES.
Operation
CreateGraph (*G,V,VR) : #BMEL VARRE VR H XX HiEE G,
DestroyGraph (*G) : B G A&,
LocateVex (G,u) : H#H G PALME u, VEDBPHLE,
GetVex (G,v) : E®E G PHA v #h1ii.
PutVex (G,v,value) : #B G P& v Bl value,
FirstAdjVex (G, *v) : EEME v 89— MERTAA, FWEL G PASBMELERE,
NextAdjVex (G, v, *w) : EETE v AR FIHE w 9 F—ARBHE, FwhviRs
MR ENES "
InsertVex (*G,v) : £H G PHBHME v,
DeleteVex (*G,v) : MIE G PWE v AL,
InsertArc (*G,v,w) : £8 G ¥k, w>, ZCARAGOE, EFLHFATHIK
<w, V>,
DeleteArc (*G,v,w) : £8 G PMMBI;R<v,w>, FcALGE, WEMBrHHR
<w,v>,
DFSTraverse (G) : #H G P#ATRAKALBS, £&FHIRNFNREAR,
HFSTraverse (G) : ' G Pi#t47) AR ABS, £idHEEFFIAREAA .
endADT

7.4 ERTEESEN

BTSRRI R SRR E A T« 8%, ROk LB TR
MOOIE” B “BEERIOAIE” FUR— XTI . HSCNE R A E SORR
P AR — T AR AT R AR S — T, AR TR R SR B R M AR FE U 2%
Ro WA 7-4-1 FEGPIKE, FARERI, SOHERE—TE, RAETRKY
PLBEARE, BER T ERR ERK R
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P 7-4-1

WIEHTENSELEE S, RN TURZ AR EFERR, FILT%U%
FRURENFPHYERABERFRTEZAMRR, W2, BRI
FRAFEE R . TIZ ERRN TR, B~ EURRAL MR R 4 ik
REFH TR, RETLKIESE, ERIERT, RIMMEETRE, X2
AR MREN TR ESHZERK, HERBA TR REHRIERR
ZEMETHIRE, AR DU E CHREBOH AR M BIRLE, U REBIER
AE. Bk, XTERG, W ey BeEd: g, RERMIMiTEISs
FRRT , BAERAN R BTN HR B TR R 770 451

7.4.1 SRIEIERE

% [EE| E R TR FA SR B S 4. A7E—RLEEAE, AR EREHE R
BB GHRI TN . DURARS KA W, FrAR— P — 4R —AR A
SRR . TOASIA TR STURZRIKX R, —#EAE, BRFEE 1=
YERRAFIE . T REMNPEIERER T RAEET
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¥R

EI4BEERE (Adjacency Matrix) 77 R RAHMRARETE. — 4%
BEAFHETTURER, — P4 (FOVEIERE) BRI EE .
BEGAHn DR, WAPEEMR— nXn [HFHE, £XH:
LEWw, )EEX <v,v,>EE

arelijfj] = {0 52

ROVRE LA, B 7-4-2 MEEBRR—MTEE.

M 7-4-2

FATTLAEER B, TN vertex[4]={ vo, vi, v2, va}, JI%4H arc[4][4] 4
B 7-4-2 AEXHEH—DERE. SRRE—T, X TEENEXNALNME, B
arc[0][0]. arc[1][1]. arc[2][2]. arc[3][3], 4 0 REARFAETNEH ML, th
1 vo £ voo arc[0][1]=1 REA vo F| vi BIATFFE, T arc[1](3]=0 £E N vi E vs i
AftE. FEETRIEME, vi El vs KIAAGLE, BWRE va 2| vi RBBAFE. B
AT 1] P ) i B R — AR R

W8 MFRERIA? FIRTAER, Z5—T. FENHERRRE n BERK
TR a=ai, (0<ij<n). BAAEREMZ EAEIA T AIENALAH, A AT
ST R R TT AR ARER

AT, HAIRALMRE S A AR

1. BRATEAEERHIRREALTARERERT -

2. RATEAEEANTURHE, HERRBXN TR vi ESEIERPE i 17 (RE 1
F) MTERZH. AU vi FEEHR 1+0+1+0=2,

3. RIS vi PTASPEEARRHAERE RS | AT TR —8, arcllilh 1 3R
PR
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FEKEm
RATERB—E R ERG], I 7-4-3 BrRi AR,

mimn, W[ ]a]o]

viffy i 2

vifINBER L

[ 7-4-3
TURHEH S vertex[4]={ vo, v1, vz, va}, JIHE arc[4][4] 414 7-4-3 F X REAY— A
SR, EXTAL BRSO HEDVRAME, BTLAAERIEARMFR, ik v
2| vo I, 58] arc[1][0]=1, T vo % vi A, [Hilt arc[0][1]=0.
AHEEHAANESHE, T vi AN 1, EFRE vi SIERZ AL TN v
HIHBER 2, BIES vi ATHIA 502 A
S EEERINE, HITUR vi 2 v REFEI, KBEaREsS arclilj]
RER 1 A, BOR v TSRS | AT R, A arcli][j]
1 TN
HEIARES, RORETROBS, WREED EHERIEMHR. B4
BEAVERM T TR, WTATX M EMERIEROX A HRYE? RATEE.
WK G RFME, AnATUR, MBEEMR— nXn M, &XH:
W, 4 (v,v,)E ER <v,v,>€E E
arcfil[j]= {0, #i=j
o RZ

RE wy & (vy) si<vivs LIS, coFm—DIHHENAYR. KTHAL
ERUERIE, R ATTRERRIRE. ARYER, AHARR 0 2 REET
BUE wy KEHR T REM, HEASIETERE 0, EEARLAME. Fithm
BA—ANRTRER SRR EAR . ME 7-4-4 EEFE—ERAME, GEREE
FOAPBEAE RS
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®7E @

T K4«
Vo i vioviowv
w0 o o o 6
wilf9 0 3 o «©
W 2w 05 oo
vifoo 0 o 0 1
vio o o o 0
 7-4-4
T G0 B2 A T ST Y G R W 2 BRATT ST 7 P AR B S R AR B B 25

#, REBWTF.

typedef char VertexType;
typedef int EdgeType;
#define MAXVEX 100
#define INFINITY 65535
typedef struct
{
VertexType vexs [MAXVEX];
EdgeType arc[MAXVEX] [MAXVEX] ;
int numVertexes, numEdges;

}MGraph;

ATRAEHEL, RiEE—1THE,

. RIBREATANERARA.

/* HIRGORBHEREERT */
void CreateMGraph (MGraph *G)
{

int 1,3, k,w;

printf ("MATREHALH:\n") ;

/* REXABBHAPESL */

/* BESBARBBEHAPEL */
/* BRAEH, BHAPEL */
/* M 65535 RRAKw */

/* WEE */
/* ARRAEM, TAKLE */
/* BESHORESPLE */

FLSH R 8 TR A 4 A\ SR F et

scanf ("%d, %d", &G->numVertexes, §G->numEdges ) ; /* WA EHA L */

for (i = 0;i <G->numVertexes;i++)

scanf (&G->vexs[il) ;

for (i =

/* EATREARE, HITRER */

0;i <G->numVertexes;i++)

for (j = 0;j <G->numVertexes;j++)
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G->arc[i] [j)= INFINITY; /% ABIEEMEAL */
for (k = 0;k <G->numEdges;k++) /* #A numEdges #it, HLARRIER +/
{
printf ("WAZ (vi,vi) L8 FARi, FAkjPRw:\n") ;
scanf ("%d, %d, %d", &i,&3,8w) ; /* WAL (vi,vi) Légiw */
G->arc([i] [§]=w;
G->arc(j] [i]= G->arc[i][j]; /* BARXRGE, EHtHk */

)

MART AT EABE], n MR e SFBHT AR BRI, B EEZRES
O(n+n2+e), HAPXT4BEEAERE Gare FIBTIGILAER T O(n2) iy 1Al .
742 PEXR

SPESERE RN — R E S, ERRILAI, MTFasa TR m
B, IXFHESHRAFAER A S B AR, Lo, RRATELIEE 7-4-5 X
PEOMBUAR A, SPBAERERERT arc[1)[0VAAUESS, BAMAMIN, HIXrrfEs

[AI#RIR B T o
T,
, () -

Vo Vi v s
vw[0 o© o oo ©
° vi|]9 0 © o o
LA o 0 0 o o
@ @ vijlo o o 0 o
vifoo © o o 0

B 7-4-5

B RATE A S — R EIRCRAELIERIRE], MTFiEHa
BAEETES A AT REE R Z IR B A, TR T#AEwNEH. F
RER, FRATIHLAT LA B T sRA {5 P A ) 7 el G 2 )R 2 ) (A

BEAZERAER P REEEHN, HET —METERE, RERTASA, 7
ME RN BT HTHAGNE, NEAZ VBT, SASHEESARREE. X1 B8



IR R

FRERTEOFE. ROEXHBASHEAESNERTBERISES
(Adjacency List) o
AbBeRRA L RIX
1. BRI, YA, DU LR SRR il Aitse
ATLARE SIS S, M. 55, MFBREEF, S8t
FEREAEERABE—DPERIRS, UETERZTRNLER.

2. EPEAITURL v ETA SRR MEER, BTSRRI MRE, B
FREGERTEAE, TRERATUR v MR, ARENRATE v IR
bk,

Bl 7-4-6 FrnIstR— N To i Er AR RS .
F#& data firstedge adjvex next
o o] F—{ 1 [ F{2]F{3]n]

Vv Ao | 42

2|\ Vo| ——> 0| 1

3(Vs| —— 0| —— 2

P 746

MEPEAFE, TNENE SR dat F firstedge FMEFER, dawm REHE
B, FHIURIEE, firstedge RIS, FRIMARMNE LN, BLTURHE—
MEBEER. ARG adjvex 1 next P4, adjvex RAEEAUR, TEMHRETUIL
AP EERE USRI THR, next MIFEfEfMLEH F— MRS, Hom vi TR
5o, v EH4RHERL, TIFE vi B, adjvex 53524 vo i) 0 il v2 B 2.

XRERZER, T RATERGE R SRR ER. LR ATEBRER
AT, MEAERXANTURLE DL RN HEHMTUL vi 2 v REFE
i, ATEIRTUL vi kT adjvex REFFAELR v TR ) BATT . ERTURH
FrAAREER, R R ILTUR KDL TIEGT, 2R adjvex SRR TURHRS

ERAME, PEREMBLMN, HME 747 PEEENSEERESE
. EEEENRAAEGTA R, RITRUDRCVIBRFHLERY, KR
SRS B G TR . (Bt AR T 0 T30 8 TR A\ BE Sk AT 3 Sk
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HYIR, FATAT LIS — M B AR e, BN vi R — MR vi
KA. WE 7-4-7 R = HEE TR

FHR data firstedge  adjvex next

(vo) o [Vl F—13]n

0' Vv o | {2 | A

\ 0 2 (V| 0| T 1 |A
()

3 |V3| A

RiE=3

F#5 data firstedge  adjvex next

0| Vo
1|V
21V
3|V
BUES: =3
B 7-4-7

AT RATRA Sy sk AT AR A TR A B R 2 0, HIBT B TR R T AE
Mt ARA 5 S

ST HAVER B, 7T LAERFRES U U — 1 weight RUBHRIL, FEAHEL
{EfE SR, WA 7-4-8 BriR.

T4F data firstedge adjvex weight next

o [vo] —f4|6|A

v oo {23

2ol 02| F—{3]|5|A
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Lak 3]

ATIREAMIE, TEXTHAE L ARBRRTERET .

typedef char VertexType;
typedef int EdgeType;

typedef struct EdgeNode

{
int adjvex;
EdgeType weight;
struct EdgeNode *next;

) EdgeNode;

typedef struct VertexNode
{
VertexType data;

EdgeNode *firstedge;

/%

*

~

/*
/*

~
3

/*
/%

}VertexNode, AdjList[MAXVEX];

typedef struct
{
AdjList adjList;

int numVertexes, numEdges;

}GraphAdjList;

MEXBBHAP AL */
BEMBMEBEGRAPFEL +/

BAREE */

ARRER, AMETREMNBG TR +/

RATAMBA, HTERBTAREE */

M, AT +/

TEKES */

AR, ARAELL/
BR KM */

/* B SHMESFDHE */

XTAbRERI IR, R . TR E R PR Al R T .

/* I BEARAEH </

void CreateALGraph (GraphAdjList *G)

{
int i,3,k;

EdgeNode *e;

printf ("MAT AdAdd:\n") ;
scanf ("%d, %d", &G->numVertexes, §G->numEdges ) ; /* WAMAHFd s */

for (i = 0;i < G->numVertexes;i++) /* BRATREML, HIWER */
(
scanf (&G->adjList[i].data) ; /% WATREASL */
G->adjList[i].firstedge=NULL; /* HBEEAER */



for (k = 0;k < G->numEdges; k++) VAl =23 S
1
printf ("WA#L (vi,vi) EMREAFF:\n") ;
scanf ("%d,%d",6i,&3) ; /* WAZL (vi,vy) LHREFS */
e= (EdgeNode *) malloc (sizeof (EdgeNode) ) ; /*@IAAPHKZEM, */
I*EBRBBBE */
e->adjvex=j; /% FBATH G */
[i1. /% e MUBMASWREIRAMNEE */
G->adjList[i].firstedge=e; /* WL WM EMHMIHTe */

e= (EdgeNode *) malloc (sizeof (EdgeNode) ) ; /*fIAAWHZM, */
I*ERBABE */
e->adjvex=i; /% RBAEFH L */
e->next=G->adjList[j].firstedge;/*i e M4 6 LW WA A 694 Ex/
G->adjList[j].firstedge=e; /* W LW M LM HMstHd e */

)

XEMEAES, REATROERERCR PRI LIEEL, BTHFER
B, —ZRILR AR BT, BTLAETERRS, —Waketat i f j D8I THA.
AEERE AR RE, T n AT e KK, RASBHR O(n+e).

743 +PHER

IRRED IR, REWER. ROREXE, K ERERTEIIN G
MG Bk R DATFREGHTLERTNE, ME 7-4-9 FR. HRHE
R BRI, FIUARBRARE. ROBRN—AEREENLSETEENH
ERFWEK, HEFEXBRERESDN, RARE—K, B2 EDRNT. i
BIR—RAR, REXEEFOUSKEES, BAXENREREFENEX, 7
JHEERR, iy A THX EER AT LA 2) 32 0 F R R R KR s, MmREETHR
KR MEXFHRE I, A RERRE LSRR AL BTFATRZER
ABBARES, XAERET AWM. XM EIRLLRFE, 57 HRANTHER,
IEMBAE. B BA B4 LABIEEAME.

& MR RLRS 39 FAE,
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RIEE

LY B
Eled hamm
1 ..
s

P 749

WA TAMENR, SEZHERER . K0T HEWE, BT HAERLHR
BRI BT R, R, WAPEERMRR T ABHA T B R. ARAET
FEIRAPEER SRR L SRR BRREEN, RELEIEAE—E. XL
BAVAEE A [ ER—FF68 /7145 +F48%3% (Orthogonal List) .

RATEHE U IRES RGN 7-4-1 FioR.

® 741
[data  [firstin [ firstout |

Hop firstin FRABFRLIE, BEZTURMALR DB PG, firstout Fox
AR, FRETUR AR PSR

HHTE LMD RLE REHIE 7-4-2 R

#£74-2
[tailvex [ headvex | headlink | taillink

Hep tmilvex RIFIGERAETUIRA TAR, headvex RIFILRETKPH T
%, headlink REABFRIEHIE, WALCHRN T %A, wilink RiFhEEH
B, RN T &l WREM, EATLAFMMN—/ weight SR AEHAUL.

HanE 7-4-10, BUARAREA D —48 A (vovivavs), &L HIET
e 5E 7-4-7 MASERMR. AT vo K, firstout AR HBFRFHIF—
AEERR vao FTEL vo JUFRGE I headvex=3, T tailvex HLHLRYRITIN vo M TR
0, HF vo RAE— I HATA, FTLA headlink ] tillink #B2 25
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AT F bR =\
| .
14 data firstin firstout "f"v’,,’;,dv'fx'dl",filli“k i,
0 |Vo| 0 |3 |AA | fEviitifirstouttialve
2 / Ji taillink 3 6 v,
() /
VLI Te [ TF—{ T2 ]n]A]
VO
O,

SvoH BN AL, FTEhEvoffifirstindi (v,
Ji,viMiheadlinkd v, v/ Evoffi A
AT, BT Saillinkh 2

M 7-4-10

RAEATERMRELALNOE L, EHTRELENPPERNIR. XT
vo SR, BEBANTUE vi F v2 FIAL. Bl vo iy firstin R TR vi FIAERSRH
headvex j 0 F%55%, M 7-4-10 HEFHO. BRI AILLERK headlink 77T
—ANATHE v2, MEFH@. MHFBUR vi, BE—PAATUL v2, FTEVER firstin
HRITIS v2 M 24 headvex 4 1 (IS5, MEHM®. TUR v2 Al vs LR FEH
A MARTE, WEPOHE.

AL R R AR A R A SRR A AE T — 2, XPEBRA 54 FI LA
vi SR, A SIEILL vi KU, FETA S RIGTURH HERAL. THER
T AR AR Ah, SOV R A I AL 2L B R AN AP RER AR, Bk, R
FRIRL R, R AR A AR A AR

744 PESER

PWTAREGR L, NTRARRSREER, ARARER? mRRIE
FrEER AT, XENTARTUN, IASERETHEINERE, BMRRIIERE
HEERME, W EWEEALEIRT, MRE—RDSRE, BREKE, FRR
FXFDMTATHELE FOATIRIE, XHIE RO . L 7-4-11, F3H
BEEK (vovo) XKD, HEXSERENNE LR RS RETHRR
&, BRI BB .
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BIEE

AR data firstedge adjvex next

W o e F— L -G
° o LIV — 0f —1—2|A
@ 2 | Vo| — 0 —— 1 ——-|3/\

3 (Vi — 0| —+—2|A

& 7-4-11

Hitt, BIMTRFHENTR, hREROSHIIT—LE0E, wFRaT
LA S0 R AR 21 R
EHTE LA R I 7-4-3 fiR.
£7-43
[ivex [itink [ivex jink |
Hob ivex R jvex B EIFGHKM BN TURFETUREF FH7. ilink $EKH T
SR ivex BT —45id, jlink K TUR jvex T —5id. XMBPESERAEN.

BARBLWTRENLH LR, BERT ERIMELRN, BB aEsEx
MEFET . WA 7-4-12 iR, EZEERRIIEHA 4 MTURA S &b, B8%, &0
HBIZSEH 4 NIRRT 5 KILHDARE REHR. HTREAE, Ll ivex £ 0.
jvex 2 1 BRFIKRARIATIRN, RidATREE, #H ivex EBESS—FH
T FARMERE

FH% data firstedge  ivex ilink jvex jlink

& 7-4-12

WAL, ME 7-4-13. HHELNOOO@MAA VUK firstedge il —
i, TUSFHREL ivex MR, XRIFEM. B35, HTTU Vo (vov) MK
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ABIA (vovs) Al (vovz)o BEIGO@MIELIRMEHE T —RKMFTUR vo ML
BER, ER ilink EROZLRN jvex —EBMEALSN ivex AEHRE. R
H, EROHRE (vivo) XFH, ERMYUTIUR vi 551 (viva) BEHTF—%.
Ve HE5BKH, FTEQZIERA T @O, ELOMMETUR vs EELDZFHN T
—%ill. EE—3AE S &Kil, FIUGER 10 FE%, T2MFATH.

F#7 data firstedge  ivex ilink jvex jlink

A 7-4-13

FXE, ARMZALAE, SESERSPRROEN, UIRETH KL
ENERPAFNEAFT, MEPESERPRE—MER XHEXLNRIERTT
E2T, HFEMBRAEY (vovz) X&KL, AREHEENOOREEERRECN AN
o BT EHEARENEIEMSEER AL, XERMATHRADT .

7.4.5 ShEEBA

LSRR MFEN—HRRARR. —TREMTINNER; 3 TREMLNE
B, XNOEAGNBERTR E— R TR (begin). I THR (end) AL
(weight) Zif%, WA 7-4-14 Fiz. BADIEARENRBINES, LKA
B AT B AR, JORIAR. FEEEA XK IET
LbERRERAE, TIAREA M AR XTARBEN N ARIEEART 762
THTAHA /R (Kruskal) SEEPHENE, XERTEFET .
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H1E®R

S begin end | weight
edges[0] 0 4 6
edges(1] 1 0 9
edges[2] 1 2 3
edges[3] 2 3 5
edges[4] 3 4 1
edges[5) 2 0 2
B 7-4-14

FE LRGN 7-4-4 FTR
®74-4
[begin  [end T weight |
Frh begin RAFFERATIR, end RIFMELATIR, weight RIFHE.

7.5 EREH

KARBRMEN], RIFRANT . EREREE, FUREARERE.
—ERBB=SAEMILTEES, FAEZHBMABAET, HLRAE
#. RIVELTUSRENE, I8, REZMAR? MRRMIRMSEHE, WE 7-5-1
Fr, RBABENHERT —H—L—MHE.

GC-3-A
A

C-4-
wacwn 76 ome

& 7-5-1
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AN, ENETFEETARITRIRE. OK, REKT, THERE. REEL
e BB, AEAMRE? R A5 R R R R T — e
ERAGTHRNBERNEER K, REEF—S— LRGN BN AT

KR RFETELE G VE, FROKEH L, FEOREI S, %
FRTRIFRALE AT e HEAFRRATERARL, L—HRTERARIN, GHe
REHAR, HEFLAERAN NI, 52 H R B SRR R
LIRMETTIER, LS RBAVED T BRBH LG, RECRZFERRTN, HEink
FHMKNFHAR, TAZETFME.

P i P AR O P AL, FRATIA B PR — TR R A R AR TR
BES— TR E—K, X—dERMEEKES (Traversing Graph) .

R BRATRE T MR R, ROZBARER, ERRERAA—1, WHEHE
NEeLRE, ARFAGRBRAE—TIGR. TEHRERST, EHCHE—TURERT
BERIEARMIA TR, WA RN E R ERRE, XEBIFRTN, i
AL AE BB GRS BB ZEAER P 1 85 R B TURHT AR
g, ABTRZRMAE M. REMERIRE —MIEEA visited[n], n ZEHT
A, MEA 0, WIEEREN 1. REELA/MIFHERE, —TAEXRE
PRET B, AT RGART MBS BKER, Ul 7ER O M/NIR EARig.

X B PR, 0T G R [ B B ASEDRRR, SRR BRI EHIBTEE TR,
EHARMBARF R CIRRERGE T ERE .

751 REMREEH

WREERSEEPT (Depth First Search), tAFARBM SRR, WHA DFS. ©
A BER A RRA REMRART R, TNB— R RFFERTLL, knE
Bhg, SAEMBEREN— AT, SERINESEA. KLE. KE. KT KIEE.
A b ATEEERARESRA I, MEIRRGHEA— A, AR, tEHAE
HAMERE, HREMBRERNROR, KEEIRT R, HEBEREALE.

N T EGFR AR RS , RATREB—ER

BRHERR—MES, ERRENE 7-5-2 RN —DEES, AT
A FFAEER A K ETURE LD, ERARE BRI EER, W
R F B A B RS E R RS .
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A 7-5-2

RERRITRW BRI, BNAEXVE/ GXHEEHELE, FARSRAES AR
SRERMIES. MBIRETRERSERST, X MEEFRIETRT -

HRBRMMTUR A Frih, S EFRESICS)E, WAIAPRE, &f B AIF,
EiGECE—NEN, ERAREELTRHELT, BERRATILE, TRE
2T B Winl. BMTELRE, WSEM 752 WAE. WNERIE=5, 45508
FBUR C I G, AFBEFTFEN, EARMERT C Tk Xk, RIOT—ENEE
FilEE, —HES F Tk YRAMKARBAFREYEELRE, RIERZTUR A
T, AAEXEMTIRSRTELED. WNRITBEZEITR F, EMAARKE
B, BT GUR, BA=AKEE, XU BMDHELREMLN, TRESH, 4
FATEXSE H WFFREYE D M E K, XRAMELELT .

R RMETELEH THATUNRE? BH. THREARSS ZNTURRIBAE
EE, FIURMHERFERER. £TUR H &, SLEERED, BEZ G, hRAEL
@i, JEEE F, $AEE, BEEF E, A FEEEE H REE, BibEtiEd
), FHEEIZITUL D, MAHEA =FlAGER, —&%%K, H LT, G ELT, I,
W, XR—MHTUR, BARC, BT TR, 456EE, HERETR A, MR
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BREREAES, KETHAR 9 MR,

RRRFE—ERBIE], WEREBHLLRE—MBIARNER, WREH

B, SRIHLHBURIE 7-5-2 AR, MR —IRRIETFRE, B,
CHE. EAEFEIIR v R, WRTUR, REN v EARBUIFEKSERHE
WEMSERFE, EEEPHAN v AREHRRNTUBERE. b, &0
XEHERREER, MTIEEE, R E 0 BT R S

B,

ENESE BT — PR EHAT — KR E SR8 5, 5 B b A TR, 5

HEF— M REBH AN TRIERER, R ERAGE, BEEEPITATRAB R
21k,

IREA VAR ABBSERF T, WARI T :
typedef int Boolean; /* Boolean A A%, ik TRUE K FALSE */
Boolean visited[MAX]; /* RS HEE </

/% ARRAEMGRAALBEALE */
void DFS (MGraph G, int i)
{

int 3;
visited[i] = TRUE;
printf ("sc ", G.vexs[il); /* ATHRTRE, LTAKERIE */

for (3 = 0; j < G.numVertexes; j++)
if (G.arcl[i](j] == 1 && !visited[j])
oFs (G, 3) + 1% AFRAGARALBITRR */

)
/% ARBIEREGRBR T RAE </
void DFSTraverse (MGraph G)
{
int i;
for (i = 0; i < G.numVertexes; i++)
visited[i] = FALSE; /% MEHERERSHEAGFULRE */
for (1 = 07 i < G.numVertexes; i++)
if (tvisited[i]) /* sAFFLHTEMA DFs, FAAEH, REMPIT—K */
DFs (G, i)
)
RBHHTIER, HERRRINA R ERI A TSR,

IR ARSI, 3 DFSTraverse MR ILPHIRIN, RETER



LAk -]

AR B T SR TIA AR, RGBT
/* ARBRGRBR LM */
void DFS (GraphAdjList GL, int i)
{
EdgeNode *p;
visited[i] = TRUE;
printf ("$c ",GL->adjList[i].data) ; /* HFPTRE, LTRRAMERMAE +/
P = GL->adjList[i].firstedge;
while (p)
{
if (lvisited[p->adjvex])
DFS (GL, p->adjvex) ; /* #ABFMGAERALLIAM */
p = p->next;
)

)

/% ABAEGRBBHRYE </

void DFSTraverse (GraphAdjList GL)

{

int i;
for (i = 0; i < GL->numVertexes; i++)
visited[i] = FALSE; /* M¥HMAREREMARGFLRSE */
for (i = 0; i < GL->numVertexes; i++)
if (lvisited[i]) /* AW FLHHEMMA DFs, BREBE, REMIT—K */
pFs (6L, i) ;

}

SRR EEE SRR EEARAE, XT n ATUN e FalmyERE, 46
MR TR 4, BERGITURNSRATEY AERFRATE, Fit
HHEE O(nA)IRTIE]. TIAPEERMAT LT, BRAPEE AU A I [ BUOR T TR A
(g, FTLLR O(n+e). BN TREMPHMBENRD, WPERRLMESHIEER
AR EAKHRE .

MHTARENE, BT ERRNEEFETTRANT, L ERAZN, BT
LR LLEAR. XERAFELT .
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752 JTEMREIRE

JBEARSGHI (Breadth First Search) , RN/ BEARSGH9%K, AR BFS. &ML
REARMBIT A DEFAKTRIEARERARET LFEOMANEE, §
BRSO E EMRER T — N B A ERT 1 BE, ZRLRRETR.
DAY SEARR BRATA F RFREE 8, BRALESENMERBROLE, MR
2EBERA, FNEEGTFRIRS TSN REN TEER—#K, mE
EREA, BE—TENFENME, XS5 KERGTEE, H2RE L.
Wb, RELEBERNSE 8RN DHEHERR ERET .

0 SR P IR BE A S P S R R BT3B, AR B BT BEAR S8 s 25 TR
MEFEAT . BAVEE 7-5-3 MEEEMMER, ERENETN A MEER -
#—E, it5EALMTUN B. F A$TRE, ks B M F AUMBRC L G E
HEZE, BEXNATURALR D H BAESNE, WE 7-5-3 158 _@EfR.
B ZERLSE B EIIR R A T 2, HETUSFIAHX RERELHFEN .
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BT RAYHR, RIDRERBERIERES T T RGN B0
sk
/% ARBRAER S BB SRk */
void BFSTraverse (MGraph. G)
{
int i, as
Queue Q;
for (i = 0; i < G.numVertexes; i++)
visited[i] = FALSE;
InitQueue (&Q) ; /% EAC— MBI AT */
for (i = 0; i < G.numVertexes; i++)  /* ME—ATLMMRK +/
{

if (lvisited[i]) /% ERKFFLREE */

1
visited[i]=TRUE; /* REEHREFFL/
printf ("sc ", G.vexs[il) ;/* HHTMA, LTUARERNE */
EnQueue (§Q,1) 7 /% HHTASIART] */

while (!QueueEmpty (Q) ) /* EHWRFIRHZE */
{
DeQueue (&Q,8i) ; /% WRFAABIRT], RUEL L/
for (j=0;3j<G.numVertexes;j++)
{
/% FIMAATEEL SHAEAALBRGAL */
if (G.arc[i][j] == 1 && !visited[j])
{
visited[§]=TRUE; /* W#RI|eGHTEAFLHLTR */
printf ("c ", G.vexs[j]); /* HFPTE */
EnQueue (§Q,3) 7 /* HRBEGITEART] */

)
XFABBERN SR, R SARERERAK, REBIT.
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/% ARG RBT Rk +/
void BFSTraverse (GraphAdjList GL)
{
int i;
EdgeNode *p;
Queue Q;
for (i = 0; i < GL->numVertexes; i++)
visited[i] = FALSE;
InitQueue (s&Q) ;
for (i = 0; i < GL->numVertexes; i++)
{
if (!visited[i])
t
visited[i]=TRUE;
printf ("$c ",GL->adjList([i].data) ;/* ML, LTARERIE +/
EnQueue (&Q,1) ;
while ( !QueueEmpty (Q) )
1
DeQueue (&Q,&i) ;
P = GL->adjList[i].firstedge;/*#3| %W L2 RMAKI4/
while (p)
{
if (!visited[p->adjvex] ) /* BRAERKBFA */
{
visited[p->adjvex]=TRUE;
printf ("%c ",GL->adjList[p->adjvex].data) ;
EnQueue (8Q,p->adjvex) ; /* WHMEANKRF] */
}
P = p->next; /* BWERET—AREE */

)
BB RS B eR A, RaR, CIENRERE LR
R, REZAUAET TR ERIRFARRE. TRAEELERE EREAR
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251, RRAARKELISRE R RN A%

AL RETURARAER %, ARG BMNBH MR, BHKENENT IR
BEHTUN, F2IBFHFEGREF AR T . REREEESE BIRCRAH, L
B EFRAERERRMD, T BEARSEEIE S AR R v B 4R B A X AR
TRETESL

REFEHEZUILE, MTHRENENS, CLTRMPANEHELINEM, 5
2L EABIT ISR, RRFERZGERE. FoREM, ERTEET. BN
B RIREREDWE. WK, ERTDEE. REKR; REXARMEZAY
R, BRNEG—HCRR - HIMIREZS, RUARARKERTE T AR
e, RAARBREN EREFEXE—MENTH, RESATR, BRX
RHOBEGS.

7.6 BNERPS

BURIRR BAEH L TRIT, FEX— AN ERBEERARORT,
FEACBEREME 7-6-1, Hef vo~ve BATE, ZEELNKTFHRIASH ERAEE
FOEAREERS, H vo Z vighi2 10 2 (P34 vo 5 ve, Ve vs, vs5 vr RIUKEE
R E AR LS, ATHR) o W19 FERIR LI B/ NG RATE BIX KA

%o RULEATN?
SO,
A i
76 AT
AR D
LT
& A
M 7-6-1

BARXRE—ERUERE, BIMEHE. PR EA, MR n MR, An-1
S AEEEERER, FEMERRENTRN. EXMITE, 85225
WA, FIARELLLRELNABERD, RERRDEAT .
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IRARIMBENGR, ¥ EHBBOL HINGRRMAE 7-6-2 M R— CHZNELRR
L), REGEEORENZRET (AEHME) . BARNFRLERITEL
H 60%H KA SR RL T .

SO, ,.\
}@

AT
N %‘z@\,@;

VE
A BH=11+26+20+22+18+21+24+19=161 /2 B (=1 3+IZ+H)+| 1+17+19+16+7=100

HES
2 FH=8+12410+1 1+16+19+16+7=99
M 7-6-2
FREBHRERTTY, AR URAMBENRAX TR, MZRRREGR
. ROVEBAIETLETRIT L IXFFE RS RE? ERUMBE Yes.
FAVESF R E FARBR, FLRINT, — @ ERRE— MR/NMYE
BETE, ERAEBLTNTUL, ERERLER R n—1 Fil. BRE 7-6-2
MEATTREZE 7-6-1 HIFRIERIA S o A8 A BRATTHE I 0 I A B/ MR A AR
FRAB/NERM (Minimum Cost Spanning Tree) o
BRI BN, SEREAFRER, ERSEMRAN FREER. R
MIRABIRNB—TF -
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7.6.1 HEMW (Prim ) Hik
BT REFREE AR, RAVAGERE 7-6-1 MSTELERE, W 7-63 WAERT

16 \r vz
2O “
=

<
<
<

Vi Vs Vs V7 Vg

os
5
8

8

8

8

8

8

v
A 11, vi [10

=3
8
8
8
>
8
S

0
@
© 22 0 20 © o 16 21
®©
©

o 26 0 17 o

>
<
8
v
°

/,\g
=
R

— 8 8 8
>
© 8 8 8 8

8

3

o

iy

© 8 8 8 8

8 8 8
8

7-63

WS, FIERMNELHT —MFEHLHIN MGragh 19 G (A 7.4 145848
FE)e G A 9 DU, BH arc “4E4IINE 7-6-3 AREMTR. BAPHRITA
65535 F Koo,

TREES (Prim) WHRMABUT, ZWEFHTS. H INFINITY SRERA
B, ik 65535, MAXVEX HTIRI MUK, HAKTET 9 HIFT. BAEMIRR
ITE SRt RHEH, iH/M MiniSpanTree Prim %, WA LAMSRESF, BF
CRIBATHAT BN B/ NE R A o

/* Prim kAR EEM </

1
2
3
4
5
6

void MiniSpanTree Prim (MGraph G)

{

int min, i, j, ki
int adjvex[MAXVEX]; /* RAMAMETH */
int lowcost [MAXVEX]; /* RAMRMEMAGRE +/

lowcost[0] = 0; /% AEEACHE AN 0, B vo AL ABE */
/* lowcost #9i% 0, AXTRALTHGMELEIALEM +/
adjvex[0] = 0; /* MBRFE—ARETHA 0 */

for (i = 1; i < G.numVertexes; i++) /*JR3RBTHrH 0 S92 MM L/
{
lowcost[i] = G.arc[0] [i]:/*3 vo MALIAAMRIMANSM/
adjvex[i] = 0; 1% AEEAARS vo I TAE */
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for (i = 1; i < G.numVertexes; i++)
{
min = INFINITY; /* ##ARDRMAAw, */
/* BEREAFTHE KB F 4 32767, 65535 % +/

j=1k=0;
while (j < G.numVertexes) /* WREHTE */
(
if (lowcost[j]1!=0 && lowcost[j] < min)
{/* I RBAEFR A 0 BARMEAF min */
min = lowcost(j]; /% ML S AAR A RAME +/
k= 3; /* HEHRDEHTHRANK */-
)
Jti

}
printf (" (%d,%d) ",adjvex(k], k) ; /*3T¢P WM EL PARMK ik /
lowcost(k] = 0;/* HIWHEMRMEELS 0, RFAMSCLBLAIES */
for (j = 1; j < G.numVertexes; j++) /* WAHEWE */
{
if (lowcost[j]!=0 && G.arc[k][j] < lowcost[j])
(/*FTARA k MES LA TIWE LTSRN LSS/
lowcost([j] = G.arclk][j);/*#&PIIEAN lowcost*/
adjvex[j] = ki /* HFHA k HTAEAA adjvex */

- BFFFRIET, RATME 4~5 17, QIRT 434 owcost fil adjvex,

REHATURE 9. BAIRMERRIEEAER.

- B 6~T7 TR HIEIXF MBS — A TARALIRES 0, arjvex[0]=0 HL

FERBRNMIENTURL vo FFHE (FL L, S/NERRABAN TR THR
HTHTE, BAMBEM voTF48), lowcost[0]=0 HiFETR vo ELBMAEIR/NE
B, 2R owcost BB E N 0 SRR TARII TUNBEN
NBUNER# o

. % 8~12 fTFORRATEIE 7-6-3 (4 FADBSEREA B —1THE. HEEIRE



Ly 3]

% bwcost ¥ 4 , Ff Ll Mk B lowcost ¥ 4 M A
{0,10,65535,65535,65535,11,65535, 65535, 65535}, i arjvex M4k 0.
S, BATELM T EMANN T, BEFFEER.

4. 55 13~36 17, BAMERSEMRAER/NEERIERE .

5. #15~16 17, # min BEAH T —MIKM 65535, ERENRNTZEHKE
—RETEE N ER/IMUE. | R FRMITUS FIMERIER, k RAREMH RN
BRI TR T hRo

6. 55 17~25 17, EERPAKIEL min 2477 owcost HAIH/IME, FHA k £
BB/ MBI TS Fhr. 2385 /E, min=10, k=1, ¥ 19 17 if HIKK
lowcost[j]!=0 F7R BLRAEBM I TURAS SR/MUENER .

7. %26 17, H k=1, adjvex[1]=0, FTLMTEIZRA (0, 1), FR vo E viiiih
BNERRE 8. WE 7-6-4 Fiz.

1 7-6-4

8. 4 27 17, WATE k=1 A1 owcost[k]=0 BERUBETUR vi WAZH/NE R
chi, i lowcost $(Z1{# %5{0,0,65535,65535,65535,11,65535,65535,65535} 0

9. % 28~35 17, | (A3 1 £ 8, A k=1, HEHIPBEENE vi [THE DL
B, 5 lowcost FXIREILE, #ENUMEK lowcost fH, FHH k HEFA
adjvex ¥4irh. 4 vi 474 18, 16. 12 #t; 65535 /), LI lowcost
AR A {0,0,18,65535,65535,11,16,65535,12} . adjvex ¥LHIME A :
{0,0,1,0,0,0,1,0,1}. X5 30 17 if FJii owcost{j]!=0 tH vo Al vi LR
AR BURAS SB/MUERI X T o

10. FKOEER, Hi% 15 FTEIS 26 17, MHT min=11, k=5, adjvex[5]=0. [EIHAT
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ENEEH (0, 5)o FOR vo E vs AR/MERRIIE =5, WA 7-6-5 fit

alace
2NN
N

& 7-6-5
11. FETRMATE 36 1T, lowcost HZHAIER: {0,0,18,65535,26,0,16,65535,
12}, adjvex ZHMMEN: {0,0,1,0,50,1,0,1}.
12. 25, MERFLHXECEEMT . BEANESR, WERERNE
7-6-6 1 1~[& 6 firo

o e oa®
BRSSO

R AR AT
SO AP
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ATIXFERGHR, FRNBH B (Prim) A0 SI05E ST AERR A 5 FE A —

&

8% N= (P(E}) REEM, TE & N EH/MERRTAMES. EEN U={u)
(w€V), TE=(HFh. EEPUTFIREME: EFA ueUveV—U il (uv) €E F
R BN (wovo) IS TE, R voFA U, BZE U=V Hik. Mt TE
P n—1 5%, W T= (V{TED) A N HB/NERSHR .

B A R TR R E T AU AR R 2B O(n®), 10

7.6.2 mEHF/R (Kruskal ) &%

PAEBRARIGE—FBH TR, HEB (Prim) FRREURTIRNERN, BHRE
T L R/IMUER DR B VE R . X RRITMRESUXAN RS, filn
S, A PAOESR, RERIRFER B R D K S P R ERB A S
3%, BEEBARBHMERET 1. TRITHARERITRIEF, #HREEEERK
BAAKWGEIER? WL b, KHEENIR, BRSEERXEHEE.

RIRIBE, BT ER SN BRI, FORERES L, EE
B MBI R R ARG, FUR AR B TR £ TR
BATEL. WHRATRFIE T ER AR et D SR A LT /2 edge SRMEALE
Hat s A
/* shig 4 Edge HMMEL */
typedef struct
{
int begin;
int end;
int weight;
}Edge;
RV 7-6-3 HSEEHBTRIFSNE 7-67 MARKRERA, B
AR NEHE o

29 BRI RARAERREAMONE, FEETARA, KA% (Fk i) BARIBIEE 22 T4
it
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begin end | weight
edges[0] 4 7 7
edges[1] 2 8 8
A 2/ edges[2] 0 1 10
}‘Qi, \><‘% edges[3] 0 5 11
L Q edges[4] 1 8 12
2 M edges[5] 3 7 16
edges[6] 1 6 16
@ o 1 }@\ cdgest7) | s s 17
% « edges[8] 1 2 18
A edges(9] 6 7 19
edges[10] 3 4 20
edges(11] 3 8 21
edges[12] 2 3 22
edges[13] 3 6 2
edges[14] 4 5 26
A 7-6-7

FRFEEWF/R (Kruskal) FHEABMT, ZMHEFAHFTS. HH MAXEDGE X

DEERERAE, HEKTHFT 15 BIA], MAXVEX ATURMEURAME, HAEXTH
F 9 BIFT. BIEMBIERATE AR HAHL, A MiniSpanTree Kruskal B3, #iA
M 7-6-3 HEMSEAERS R, BRCRIAIEITHTEH B MERRE .

252

/* Kruskal sk £RH */

1 void MiniSpanTree_Kruskal (MGraph G) /* AMFEAList +/

250t

3 int i, n, m;

4 Edge edges([MAXEDGE]; /* EXifsicsar/

5 int parent [MAXVEX]; /* RX—HBARFINMAEARTHEAAE */
/% A EBHATRIER G LA L R B edges HBAR B NI KAF RG>/

6 for (i = 0; i < G.numVertexes; i++)

7 parent(i] = 0;  /* ddcscimfi 0 */

8 for (i = 0; i < G.numEdges; i++) /* REFE—FiL */

9 (

10 n = Find (parent,edges(i].begin) ;

11 m = Find (parent,edges(i].end) ;

12 if (n !=m) /*Bdn5nRE, AARLRASLRH LAWY AL/
13 (

14 parent(n] = m;/* A BRAAEHNTHHAEN parent F+/

/* RERAACBELBREST */



@

B1EE

printf (" (%d, %d) %d ",edges[i].begin,
edges(i].end, edges[i].weight) ;

}

int Find (int *parent, int f£) /* EREBWANGEK T */
{
while (parent[£]>0)
f = parent[f];
return f;
}

. BFFFRIENT, 85 1725, BATERIMN G RIREERE S LI P EIE

FEEEH R SR, FEEAEM/NEIRHEFROARES Y, kB8, 7658 5 177F
1, ROCELETHHN edge, BENFRE 7-6-7 MAEN—HHA
edges.

. 5~7 47, BATEWH—TEA parent, FHCHEMI IS 0, BHMER

A VEHERE.

. H8~17 17, BAVFIEXHARBABIEREST, FFIERT, =0,
. 8510 47, RATAMT S 19~25 fTHEAY Find, FARSEREA parent F1

LFTAUER/ND (vavr) B begin: 4. B parent sh2#RR 0 FriiEHiEE

1% n=4,

. 1147, BERMEE, A (vavr) Hend: 7. fEH{EMES m=7.
. §12~16 17, REHA n 5 m FHEF, Hif parent[4]=7. IiT parent A

#{0, 0, 0, 0, 7, 0, 0, 0, 0}, FFEITEIHE “(4, 7) 7. HHRIIE
L4 (vavr) MAZIB/NERRS, W 7-6-8 Fik.

@ R, ABRRTR
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R
e
N
s
~ 2
7. fEFEE, $fT 10~16 17, WA i=1, edge[11/3Zis (vzve), n=2, m=8,

P 7-6-8
parent[2]=8, FTEIZRN “(2, 8) 8", Wt parent 440, 0, 8, 0,
7,0, 0, 0, 0}, XtghFmRA (vavy) FLH (vave) BLMABIR/NEM

#, e 7-6-9 fiR. g\lx?

8. FWMAT 10~16 17, LLHf i=2, edge[2]f5F|i# (vov1), n=0, m=1,
parent[0]=1, }TEIZSEA “(0, 1) 107, S parent ¥4 N{1, 0, 8,
0,7, 0,0, 0, 0}, IEHA (vavs)s (vave) Fl (vovi) ELMAZIR/NE

SR, W 7-6-10 ffiR.
g,\x%

A 7-6-10
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9. % i=3. 4. 5. 6 Bf, A (vovs). (vive)s (vav). (vive) HWAFIR
ANERA, W 7-6-11 Fi7R. WA parent 488 4{1, 5, 8, 7, 7, 8,
0, 0, 6}, BAKMEXMHIEXLHFHIR LIE?

- oy

?i
®
Xé

=5 i=6
7-6-11

B 7-6-11 [BAE i=6 MHZGERT ISR, RIVLLRAFHDEENDES
A 5 B g ABBUNERRRY, A 7-6-12 FiiR. ¥4 parent[0]=1, FIR vo fl vi
EATEAERMINES A . HEH parent[0]=1 9 1 BCA AR, M parent[1]=5, %
7% vi il vs ZERIBEA A H, parent[5]=8 T vs 5 ve fEIIHEA A 1, parent[8]=6
% ve 55 ve TERIHES A i, parent[6]=0 FHA A HHIEIL, HEHAKE A A o
Vi. Vs. Ves Veo BAITEEA parent HRAEAMIE, parent[2]=8 F7R v2 5 ve FE— 1
a4, Fi v iS4 A . P parent[3]=7. parent[4]=7 1 parent[7]=0 A
Hivse vas v EER— MBS B .



WERERAEEA
2228 ]

M 7-6-12

10. %4 i=7 B, 5510 17, VA Find E#k, £{E A 2% edges[7].begin=5. T4
21 47, parent[5]=8>0, fLLf=8, FE{E¥ (% parent[8]=6. [X parent[6]=0 ff
A Find B[S 10 1743%] n=6, TiMLAE4E 11 17, {4 AS% edges[7].end=6
92 m=6. WA n=m, RETE, ST XhEFRAN, BAL
(vsve) (EIFASEE A TR T HE. FUIAGEEEMAZIRNERRS, WmE
7-6-12 ffiiRe

11. % i=8 B, 5 EEAMER, BTd (vive) EHAEE A R TR FEA
R EPAZI B/ NMERR S, A 7-6-12 Fi7R.

12. %4 i=9 B, & (vevs), % 10 f714% n=6, % 11 {7133 m=7, Hit
parent[6]=7, #TE] “(6, 7) 19”. At parent ¥A{EH{(1, 5, 8, 7, 7,
8, 7, 0, 6}, WM& 7-6-13 fiR.

13. WEBR TR EARIRE, B NE R BIN B 7-6-13 FR e

H 7-6-13



LRk 3]

T, BATRIESTEYTF/R (Kruskal) BiERSEHE UAM— FERIX—W I3
f#e

fEi5 N= (V{E}) RIE@EF, N4H/NESRMTERANRE n MR
ABEEE T=(V(}, BHEITRER—NEEM. £ E FusRRMmR/INGS, #
KB TURELE T FARREESME £, NHEHBMAZR T o, FU& LT
IR TR KR, BE T A TUSEER — @i bk,

IR Find R EDE e YiE, BHEISEZEEN O(oge), TishEA— for fAZR
e o FTLATEEHTR/REEIR RIS 44 A O(eloge).

XA, SN RIEEE R R BRI, WO BER SN,
UM TREEARAMMS; Tl EMEETHEE, Mg EESHEREE

e, 2

7.7 REEBE

RV RE A LR PRI, Flmfedta. L. SMSen, Ex
EWATHBER, MG AHER BN A KF B &, MITHFEEE? A 7-7-1
IXPERIHSR I, SRR E I REEIT, X T RIS AR, RS,

Hxh, FIATRAE, EEHRBARME. AAATEHR, EREQLE
R CEW AN , BT fEh TREEHEKD, HofeshbE RS REH
AR TA—EA, ATELE WAERERREPRRE, hBRANTREL
B RS ; AN, WEANTHAME, H&E LIRTHE, TR—XREGHRE,
AR ELEYN, BHETLOERRENKETTE, RERERRED, XM UESE
HIFIFRE T (kR T FIRTRIR LT = I UAER B ) « IXLEARRAE FIER
FR, ERNEFATUEANSRAVRGE, (E5 A0 RSN R H T BYLET
BT RN T R RIS KR ERBIF KT B R B2 1 R

@ ATFEEEWRAN, HEA Lk dit) 80 EEE6 22 %,

257



[

sws mmx wue o
£n s o

l\b
. B R > l\ O e
Lahs %3 = A—'—/“M
st Lo m ez
B iree A

& 7-7-1

M ERIEREF, BAERENESURARK. BT IEWEEBAL R,
PR, KRR TURZ A2 RAER 1R, TIXTRERE,
BEEE, RIEFIAZASEND EUEZRRONEE, JERIFRER LNE
—ATAREA, BE— I TURRL . B4, ROBIAMEEALREL, HitE
SR, B BT B T R AL 2 A T R P 5 2 T AR A T A PO AR AR
1 R.

RATEPHEF MR B ERRR A . R, ARDRBIHR S TR
SR IR .

PREERUGTEIE 7-7-2 FIEAR vo BILT ve BSEREED? IRARE, VX
&, RAT—FERBEA ML SR JURAE, wry, IBURREE LA
# RERERIFFES, EEATHANETX AR, ARRARIETAZ
ORI IS . 1T, BRATTFIAIE.
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(ﬁ
.9

772

7.7.1 ERHTHHAL ( Dijkstra ) 8%

XRE— B K BRI P B R Bk B BB RIXAE .

HANE BRI 7-7-3 HTHUR vo BITUR vi MUIBSGERERS, WAHXERPNT, &%
1, BERREE voERE i

773

BT vi 5 vas va va LR, FTLALIIRAIRIRRIG T vo—vi—va=1+43=4,

Vo—v1—V3=1+7=8, vo—v1—Vs=1+5=6,

e, KA vo R vo FBSEHER, WRIABRBRBRE S, RMIET. EHil
LEAERUE, RIABSA vooviova EERE 4, H 5 BB/ 1 MRM, BARESE
BEES, W 7-7-4 fiR.

P

TR v2 3845 van vs 4R, FTEALITRATFIRGRAG T vo—>ve—ve JELHAE vo—



VIV va=4+1=5, Vo vo—vs=4+7=110 KB vo—ve RATHHIRRIA T8 H kA
/N 4o HETERAHLEIL vo>vi—va—va=5 EH vo—vi—va=6 FE /N, FTLL vo E] va
HRIR B/ NERIRE S, W 7-7-5 FoR.

B 7-7-5
LIATER vo 2| vs WBITRERT, SEF vs =50, BT ve WABIRILIN, vo

—vi—vs ERE 8, Tl vo—ova—va=5+2=7. [Ellt, voEl vs WBEIEHR 7, A 7-
7-6 fi7R.

& 7-7-6

BT, BERKEWE, XM EANHEA (Dijkstra) HHERMOMATENT. B
AR—TFTFHRRET vo B ve MIBRSEHZ, TR—IHREEMNZ A TUHBRE R
%, SRPHEET ELRHNBIEREHERM L, REFETINRERE, RE
BEURERZER .

WMRERAKHE, AEER, AERMRAENRD, MUBKEBIETH, BKE
HEfFCK AR,

#define MAXVEX 9

#define INFINITY 65535

typedef int Pathmatirx[MAXVEX]; /% AT AMRAESZTHRORE */

typedef int ShortPathTable [MAXVEX];/* M TAM2% ERMEBBHRUF */

/* Dijkstra ¥k, KAAIM G vo MEBXAME v RALBSE P (v] AFRKADIV] */
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PVISHMEAWERAL T, DIVIAT vo Bl v RABEB KRR, +/
void ShortestPath_Dijkstra (MGraph G, int vo, Pathmatirx *P,

ShortPathTable *D)

int v,w,k,min;

int final [MAXVEX]; /* finall[w]=1 AFKBWE vo £ v, HRABEZ */

for (v=0; v<G.numVertexes; v++)

/% A </

{

final(v] = 0; /% BHEEARAA RS RHABERE */
(*D) [v] = G.matirx[vo) [v]; /* W5 vo SHEHM RS LM */
(*p) (v] = 0; /* MBABBEEP KO */

}

(*D) [vo] = 0; /* Vo EvoBBHO */

final[vo] = 1; I* Vo Evo RERRBE +/

/% FH IR, FREE v HEAS v MEAHRESZ ~/

for (v=1; v<G.numVertexes; v++)

{

min=INFINITY; /% EWHle® vo MEHREESR */
for (w=0; w<G.numVertexes; w++) /* F&& v, REHHE */
{
if (!final{w] && (*D) [w]<min)
{
k=w;
min = (*D) [w]; /* wTREE v RERE */
)
final[k] = 1; /* HAWRIGREAREEN 1L +/
for (w=0; w<G.numVertexes; w++) /* HESWRMBBAER */
{
/* wRBit v EHBRIALZFB 2GRN E */
if (1final{w] & (min+G.matirx(k](w]< (*D) [w]))
(/% AR T RAme9BE, BADIwIFPIW] */
(*D) [w] = min + G.matirx(k] [w];/*$AEHBEBRAE~/
(*P) [wl=k;
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34

}

VAFMERSRT, HEBRAVHENE 7-7-7 (192 M4 45246 MGraph (9 G, W&
7-7-7 WA, HFEELSH voR 0,

WA

262

Yo Vi V2 Vi V4 Vs Ve V7 Vg
w0 I 5 © © © © o o

/@\ w1 03 75 0o o
T w5 30w 1 7 ® o o
\/@<a . wlo 7 0 0 2 © 3 © w®
J\G’bi . g V|® S 1 203609 @
3 Vilo © 7 © 3 0 ® 5 w
;\©/ Velw © © 3 6 o 0 2 7
Vo © o © 9 5 2 0 4

Voo o ®© ®© © o 7 4 0

& 7-7-7

- BFFTIRIEIT, 5 4 1T final BHRNT vo IR DRES BLRMBRIGHEN

PRIT, MR vo E vw BLAER, N finallw]=1.

. 85 5~10 17, RAEMEIEIHITAIEIH TIE. 1L final BEAMEHH 0, FR

B B R AR SRS B A B % . D 41K (65535,1,5,65535,65535,65535,
65535,65535,65535}. [EHN vo 55 va Al v2 HOHAUER 1 1 5. P 4K 0,
For BN,

L 1L AT, FR voEl vo HE, BUERMZRN 0. D #414{0,1,5,65535,65535,

65535,65535,65535,65535), 45 12 17, 7 vo MR ELRGRERZ, B
M final[0]=1, UAF final #(414{1,0,0,0,0,0,0,0,0}. MFHEENFIEI TAESE
e

. H13~33 17, AEER, MUPEHRE vo 5 TSRS, Eitt v A

1 fiAE 0 FFihe

. 8515~23 17, S84 min 2 65535 MMM, @it w fEER, 5 DIwlttEkE|

£/ME min=1, k=1.

. B 24 17, H1 k=1, FRG vo BUEM AR vi, FFE 1 D[1]=1, KLEMHE vo

F| v (BSEIEER 1o B vi XRHY final (1B 1. MGET final 4%
{1,1,0,0,0,0,0,0,0}.

. 8 25~32 fTRER, WABRREARE. CHNENRENABEKE volg vi



Lok 3]

FBSERARIIERL L, X vi SHATURALBTHE, 85 vo SEI160Y4H
BSGHER, W 7-7-8 FiR. BN min=1, FLAAK D[2]=5, BFE vo—vi—
v2=D[2]=min+3=4, vo—vi—v;=D[3]=min+7=8, vo—>v1—vs=D[4]=min+5=6
Bitt, D % 284 4 (0,1,4,8,6,65535,65535,65535,65535) » Tfij P[2]=1,
P[B]=1, P[4)=1, EFTHIRER vo Bl vas va. va SIBIE 2 T IRIRTIRG
2 vie BER PSS {00,1,1,1,0,0,0,0}.

ey
P
\&i

M 7-7-8

. EFITFAIERR, B =2, 55 15~23 47, X w 3R, EREX final[0]=1 1

final[1]=1, fi% 18 F7HMinalW]ATA1, vo 5 vi FFRS SH/MER T it
TEIRLLEE, $RE|F/IME min=4, k=2,

. 824 47, Hk=2, FROLRME vo B vo EIERZ, FFH i D[2]=4, HLH

AR 4. BEUH v AR final[2)B8A 1, AT final HHN:
{1,1,1,0,0,0,0,0,0}-

. 58 25~32 17, FERIA BLKRE vo 5 v2 RSERREMER L, X v2 5HA

UL, AT, B2 vo SEMMYATRIEHER, W 7-7-9 FR. B
4 min=4, LA ¥ D[4]=6, ILFE vo—v2—v4=D[4]=min+1=5, vo—vz—
vs=D[5]=min+7=11, [Aiit, D KA YHEN: {0,1,48511,6553565535,
65535} TfijfiA P[4]=1, ItAT P[4]=2, P[S]=2, ©FR vo%| va. vs RIIESE
HRTAMATIEERE voo LR P EUEA(E: {0,0,1,1,2,2,0,0,0}.



11.

12.

13.

EHFIATERR, M =3 5 15~23 17, WX w HHRLERENR/IME
min=5, k=4.

2417, k=4, FRELRH vo R va BEHAZ, FEEh D4]=5, &l
BGRERARL 5o BEUHE ve XERIAG final[41iEH 1. MBS final $4K:
{1,1,1,0,1,0,0,0,0}.

55 25~32 47, X va SHMTUIHBBEATIHI, 2] vo SEAI YT RIGHE

B, mE 7-7-10 firk. F% min=5, FfLAZK D[3]=8, HLE vo—vi—
v3=D[3]=min+2=7, 3K D[5]=11, HZ vo—>vs—vs=D[5]=min+3=8, H4} vo
—V4—Ve=D[6]=min+6=11, vo—>vs—v,=D[7]=min+9=14, [Alt, D 44T
% : {0147,5811,14,65535} . 1fi i 4 P[3]=1, WAt P[3]=4, JFA
P[5]=2, Wif P[5]=4, 35h P[6]=4, P[7]=4, EHET vo £l vss Vss Veu V7 i
HR BB CATRIRTIR R vae A P 3C4HEA: {0,0,1,4.2,4,4,4,0}0

9.
P

A 7-7-10

. ZEMERRTEAREMT . GRBRLRNLER, mE 7-7-11 FoR. M final

AR {(LLLLLLLL1), BRFHANTURNSSTER T RERENERT
fE. IBT D 4R {0,1,47,5810,12,16}, EXR vo EENTURIEERKE
¥, tin D[8]=1+3+1+2+3+2+4=16. IHTAY P ¥4 H: {0,0,1,4,243,67},

X ERBCFE T RERG AR — 2. Lot P[B]=7, BHEEE vo B ve MR
&, TS ve MRTIRTIAUR vr, T P[7]=6 3R v7 HIRTIRRE ve, P[6]=3, &
T Ve FIRTIER vao IXFERRATLASE], vo B ve HIBIERERN Ve V7 Ve—vi—

V4 1<-vo, Bl vo—vy 4V Ve 80




®IER

HIHLOREIRHEE D IR P, RATLUSE] vo BUER— TR B R 2R
BACTER . BIIN vo B ve MBI EIRA LRI vs, BRATELHLE vo 2| vs HIBIGEH
&7 . #iD[5]=8 AIMCHEZKEN 8, f P[S]=4 Al vs MURTIRTHATR va, FFLAvo
£ vs FIREBRRR vo—ovi—ve—va— Vs,

WHRR, RATELEASER (Dikstra) HEMER T AEMESBIHA ST
R SE R A, WIESMRET LURA SIS BIL RN A RE R 0(n?), REA
[EI3A%, AIARLLASRE MRS EI R — M E L R, HSX A A RIR
WREIRMTA TN B R AR, MEERERAR O(n?).

R, RET EMETFEATRECET, RERERANE, AT aTFan
T, MEZEECHE LT, TREREZIVRTUC - RERETFHET, 8w
EARMERBAER A, BR2A LML TFHERMEHN— AT, X
R KT R 2 R A BAR R AR R AT B

AIRBATETEREIN vs 2] vs. vi B v XBEME—TIUREIHA A BURRI R
KR RIE ATMR? I (A7 B A A0 R B T 2 Y OB AT — YOl R T A
(Dijkstra) Hi%, FFAEFARENERM b, BRWMER, MR EE
WREERALT O(n3)o

Xttt ROVAEBERN BRI REEHENEE—EFE (Foyd), BX
FrATURE A TUR IR [ AR O(nd), EHIEIER AR, ML AR
FEMMERE S F7, URMR—FERREMEIEE. 3

7.7.2 3Bi%RE (Floyd ) &%

AT REHBIEIEFE (Foyd) SIEMIEDITE, RIVRBEREBHIRE. &
7-7-12 WABRR— M RE R 3 M TROEERE.

2% AT, R OFkSie) BARSBEke 242F,
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0
)/_ BTAD (12D [1]1{0}+D" [0)(21
Q@ Pyowow Pwovov
w[0 1 2 w[o 1 2
wlo 1 2| 7 ylo 1 0
00 /2
B (1 [2) =P (1] (0]

v2

& 7-7-12

FATSERE LB 4R D3] (341 P(3](3], D AR TUREI T 9 i ST B A B AN
HIFERE. P AR R U B/ N R R RTIRAE R . FERSMTEEM BURZ BT, RAH D
&K DY, HELCHEMGHIERNSEER. & P &84 P, MAKAESBHITRN
5.

ERRART, FIARTURET vo FEIES —TIRNRERE. BARAE=D
i, EHEER viovo—vz, 42| D1 [1][0]+D [0][2]=2+1=3. D7 [1][2)Z&/RKY
R vi—ve EUER 5, RAIZZL D [1][2)> D1 [1][0]+D [0][2], EHHEHME vi
—vo—ve LWEE viove BEEERE. UKL D1 [1][2]= DT [1][0]+D?
[0][2]=3, [y D [2][1]=3, TR#MAT D°HIERE. EAHHZEM, FiLL P SR
R PA[L[21AT P2 [1HEASHOR MR PR A U vo BT AR 0, TRMAT PO thgh
R

D°[vjiwl= min{ D! (vi[w], D" [V][0}+D"" [0]w]}

BFR, HHaR7E DO PO REERY E MRS BT A T REIE vi Al vo JRENA S
—TH RS2, 9] DURI P D21 P2 SE AR AT A TR 2 BT TUR RS B 21 5
TAE.

SRR XA R AR AT, KR —ELRAGRMERA 408, 5
LARATBE R AR I 2R A, SRR EEFHE (Foyd) S,

HHRIAVEXE 7-7-13 BRI EHES BT AERE D1 D P, DY BRI P 4R
[, PRIEEH Pllj)=) XAHMERE, CEBARHHE.
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R EEE R VM N % v oW
w0 1 5 o ® @ o o ® wWo 1 23 456 7 8
w1 037 5 @ o oo vwo1 2345678
w5 3 0 0 1 7 oo ® vwo12345¢67s8
weo 7 © 0 2 @ 3 @ wlo1 2345678
o 51 2036 9 @ vlo1 23435678
Vo © 7 @ 3 0 @ 5 o o1 23 456 78
Vo @ @ 3 6 0 0 2 7| Wo 1 23456 78
Vo © @ @ 9 5 2 0 4 wo 1 23 45 6 78
Vilo @ ®© o ® o 7 4 0 “o 1 2 3 4 5 6 7 8
B’ 7-7-13

REGIT, EREERRRIA TR 2 A BUR R ERE2, Fit Pathmatirx £
ShortPathTable (i #4441,
typedef int Pathmatirx[MAXVEX] [MAXVEX];

typedef int ShortPathTable [MAXVEX] [MAXVEX];
/* Floyd ¥, XREG PEWAE v BIAATE w RABA2 P(v] (W AFRKEDIV] (W] */

1 void ShortestPath_Floyd (MGraph G, Pathmatirx *P, ShortPathTable *D)
2t

3 int v,w, ki

4 for (v=0; v<G.numVertexes; ++v) /* D E R */

5 i

6 for (w=0; w<G.numVertexes; ++w)

a {

8 (*D) (v] [w]=G.matirx[v](wl; /* Dv] [w]EFPHR 2 &M eIRAE*/
9 (*B) [v] [wl=w; /* AP */

10 )

1 )

12 for (k=0; k<G.numVertexes; ++k)

13 {

14 for (v=0; v<G.numVertexes; ++v)

15 {
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16
17
18
19

20
21
22
23
24
28
26

1.

4.

268

for (w=0; w<G.numVertexes; ++w)
1
if ((*D) [v][w]> (*D) [v]kl+ (*D) [K] [w])
(/% REITHA k WEBZLRAEMBRLE +/
/% HHHEEAREEA RS */
(*D) [v] [wl=(*D) [v] [k]+ (*D) (k] [w];
(*P) [v] [W]=(*P) [v] [k];/*BRBEEBILFAHA k HTHE/

}

BFFFIGELT, 8 4~11 TREMALT D 71 P, @EENIHRAE 7-7-13 1
PINERE . MEREAGE], vo—vi BEEAUER 1, voove BSERAUER 5, vo—
vs TCINELR, AR EAUE AR AME 65535,

- B 12~25 17, REBEMERER, —H=2HE, k REMRRHHTUINT

e v ARERATUR, wRELERTR.

. % K=0 Bf, Rt RATAMTIRARZ vo e, HHETHRERENEL.

SRR, WAEMEN, WA 7-7-14 FUR.

Vv w v v % v v PRlvvw v v v v

1.5 w o o w o o] [W[of1 2 3 4 5 6 7 8]]
1037 5 @ oo o wioj1 2 3 4 5 6 7 8
53 0 o 1 7 © o o vwfo/l1 2 3 4 5 6 7 8
7 © 0 2 © 3 ® @ wlof1 2 3 4 5 6 7 8
ol 5 1 2 0 3 6 9 « vell0f 1 2 3 4 5 6 7 8
oo 7 @ 3 0 © 5 o vlof1 2 3 4 5 6 78
ol o © 3 6 © 0 2 7 Velloj1 2 3 4 5 6 7 8
w|w © 0 9 5 2 0 4 viloj1 2 3 4 5 6 7 8
o @ © 0 o o 7 4 0 wlof1 2 3 4 5 6 78

& 7-7-14

% K=1 B, WHREAANTAEBEE vi fifk. RS, % v=0 B, A
D[0](2]=5, BAfEfT D[O][1]+D[1](2]=4. HutfAAI%H 20 17, —&HWMIH
#/ME, 9% D[0][2]=4, FE®[{% D[0][3]=8. D[0][4]=6, % v=2. 3. 4
B, HEM T —LHEE, WSEME 7-7-15 AEPELIELEE. HTXER
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IMUERIEEE, FTEVERRIERE P b, GERLIE, 48 MRy 2 3
PVIIE, JARFIS 21 77

5.
1
2
0
3
6
9
@

8 w8 ows w88
AN o8 o wsl|s8
sowmuwsg 8Els
o s w8 88 8[8)8

B 7-7-15
5. BFRME k=2 —HEF| 8 45K, FRHMEITRMHRE2INITHESR,
LR, RAMLERRE, DORLL D1 AEA), DURLL DO Eg, - , D8RLL
D7 AER, RERNYSHIHEIETHESE, ENRAKERN, BRE
[ P LR AL, LY k=8 B, PAEMEKIEWE 7-7-16 iR,

v v [w] P

2

Vs B EE
w0 1 4 7 5 810 12 |1§ wfo 1 1 1 1 1 11
w1 0 3 647 9 1|5 wlo 1 2 22222
w4 3 031 46 8|2 vt 1 2 4 4 4 4 4
w7 6 30253 5|9 wle 4 43 4 466
wls 4 12035 7| w2 2 234533
wg 7 45307 5|9 vla 4 4 4 45 77
wio 9 63570 2|6 w3 3333767
vz 11 8 575 2 0|4 V|6 6 6 6 6 5 6 1
W6 15 12 9 11 9 6 4 [0 (5 B A B BT O T
1 7-7-16
i, RAOBERERITRTRT , RATLLERIERSE vo ITRISE S AN
#i (Dijkstra) $3R1BH D BANKERTLMEE, #2{(0,147,581012,16}. il

X R TSR BT TOU A 0 SR B A B 7T LA e o

FBLIMTE P X/ BE RS h BRI RE 2T L vo B ve B, A 7-7-16
M4 v 5, PO][B]=1, FBEIBA TR va, SA/EH 1 BUR 0 132) P[1](8]=2, ¥
BEE vo, K 2 BUR 1185 P2][8]=4, BRI va, IEH 4 R 2 182
P[4][8]=3, BLHAELIL vs, - , XPHRA S HIE S R AN BRI REN voovi—
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V2 V4—V3—Ve—V7—>Vgo

SRESERRN BRI T LIRS .
for (v=0; v<G.numVertexes; ++v)
{
for (w=v+1l; w<G.numVertexes; w++)
{
printf ("vd-ved weight: %d ",v,w,D[v][w]) ;

k=P[v] [w]; /> BRF—ABBRETH */
printf (" path: %d",v) ; /* HRBE */
while (k!=w) /* RBERETHRERE +/
It

printf (" -> %a",k) ; /* BRBBRE */

k=P (k] [w]; /* BRAT-ABBRALTA +/
|
printf (" -> %d\n",w) ; /* IRRE </

}
printf ("\n") ;

}

FRERSRARHEFE (Foyd) Hik, SHRBREEZRE— _EREHFY
I — N =EESMAUEBSIE, B5ER T HrA TUREFTA TUR M RJE B 2 5. JLP
MUEARBAESES C BEEMRENEFRIETE. MtERENEHR, ETY
i, ERER, XRIFFRITOAE, FAERNIEEERK? RUTHHTEN=ERE
B, Htt R O(nd)it A AL WSARTE I BER BT TUR 2 A DU B B 2
[FIERY, #¥HEE (Floyd) MIRRIZRAEIIERE.

Aoh, ROVBASRBIGHE RPN EERGHRTAE, EEfIERE&A
AR, FEAZENERROURBEERREXHME. 14

7.8 #hiMHEF

BT EANARMESA, IERMPRERTRNER M. TH, BREDRAR
BEHRE.

M ATk RR, A (ki) BN BNk 252 %,
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7.8.1 WIHEFNE

BN TER EFME. ROHFFR. BOELHSEY R — I E TRk
#, FANTIEHETSAETS Esh” T IR fimE 781 BRXEEUAL
LRI —KEPHIEREE, LPTRHRTLMRE, EREARET N IEAE
FAEBIBE S EXLIEHZE, EHERZE—ENEMAR, WHPREE
AT — R BN L A REFF e SRS BIEAR T EAE A ARt BE G, &
BOEBRARE], WATREAERIIRS, HHRA . XHS FBGTEMER. FHit
RHNTRE, —ERTHNAE.

E—MRFIBHEEES, AMARTES, ANRTEDZEANRELER,
BRHEMAREAMRRTEDNON, RINHKAH AOV R ( Activity On Vertex
Network ) o AOV Wi IIERIE S Z FAFAEMREMHLXR. LUHERA RBE
T, GHERRE T, AW F5MRE AOV MR REAFE IR . Wi
BEETHIF, IR MESNTFREUE CRBIEASHREN, BRRATLR.

Vie
TR BB

# G=(VE)R— 1 EA n MNERNARE, V PRTRFS v, vz, - s Va,
WRENTUR vi B vy B—5KBE2, METRFAFTN vi RFETUR v ZH WRAT
BRI TUR I — MEINES.

[ 7-8-1 jXFEAY AOV RIAGHRFMNFFIAR IE—%k < FFF1 Vo vi V2 V3 V4 Vs Ve V7 Vg Vo Vio
V11 V12 V13 Via Vis Vie 2 SRFIAFNFF, T Vo V1 Va V3 V2 V7 Ve Vs Vg V10 V9 V12 Vi1 V14 V13 Vis

vie R —FARTNFF.



FrRENEER, REBRI—NH EEREHEN IR, Wi Sa A%
R, MRS TRAE S, WS SRAEER (F) 1AV K; MR
HIUREAD T, BHED T4, SBBX N MEAESR (E8), T2 AoV [,

TR AOV [, Tefi AT LA & B FZE& R RN TR SR H oAz
o, WREMMAGROTRE, USROS REMET .

7.8.2 HIMNEFEE

Xt AOV W THRIMIEFFREA RIS R . ) AOV FIHUEE— D AEN 0 T
H, REMEMTUL, HMERLLTUCI RN, SEEF ISR, HEH T2
FREE AOV MHREFEENBEA 0 BT A 1k

EHARMBERE TR ETFEEROBIREM. JHERENE SRR
e, RAOVFAMERSEER, EhTRMPFOERES, FEMRTUE, BARHE
BRSEMAE. FHRINIFER AV Wy — NP, B EEHK R RAE
BN 0 WTUR, ROVEFSRIUGERS RS, Min— AR, in, Ziaig
7-8-1 fiiR, He in ERABHT .

*7-81
[in  [data  Tfirstedge

FEHxFE 7-8-2 HE—IRE AOV W, AT LASEIINE iR E i S EeR BiR e

e
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F47 in data firstedge adjvex next

Vo (U] —{sT F—{4TA]

vi[

A
V| =D [ {6 [ F—{5TA]
—ETF~2TA]
I

Vs| (B F—{2TA]
V| +={7TA]
V| 4] 3-{3TA]

Vs

wl=[n][=]=[e]e]=[u]n]c]~]e]e

782
TSR, RIS .

EE, REBERYOBIREH—, FREHLELEERBFAEN 0 KT
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R BRRAT BN ERIEE LR A TURRRAREAEN 0 M.
PAERNKBERTG, HERRIETE.

/* AN, % GL A®#, ks A4S 3HE OK, FA @I%EE ERROR */
Status TopologicalSort (GraphAdjList GL)

274

1

® 9o v s w N

26
27
28

{

}

EdgeNode *e;
int i,k,gettop;
int top=0; /* ATHRBEHTH */
int count=0; /* ATHRI‘TMEREM M */
int *stack; /* MEMAMARY O HTHE */
stack= (int *) malloc (GL->numVertexes * sizeof (int) ) ;
for (i = 0; i<GL->numVertexes; i++)
if (GL->adjList[i].in == 0)
stack[++topl=i;  /* HARH 0 HTAEAK */
while (top!=0)
{
gettop=stack([top--]1; /* i# */
printf ("%d -> ",GL->adjList[gettop].data) ; /* ATFPRTAL */
count++; /* @itMHTRES */
for (e=GL->adjList[gettop].firstedge; e; e=e->next)
{/* HAREBRBST */
k=e->adjvex;
if (! (--GL->adjList(k].in) ) /*# k FREABEONAEK 1%/
stack[++topl=k; /*FH 0 MAK, AETFTFRMAME */

}

if (count < GL->numVertexes) /* %% count hFHAHK, AAALK/
return ERROR;

else

return OK;

1. BFFFHGET, 83~7 TRRERINENL, He stack &—ME, FXAFHE

ol o

2. % 8~10 17, BT —MESRHN, MAKER 0 MU FIRAL, MHE 7-8-3

HATE AR AL, i stack RiZ: {0, 1, 3}, BF vo. viv vs BITIARIA



Lak &l

EA0, 0k 7-8-3 fik.

& 7-8-3

3. #12~2317, while fA5F, UPARIBTEE, KRAGER.
4. 5 14~16 17, vs Hitk{3%] gettop=3. FHITENLTI, #4/F count fii 1.

5. H17~22 17, TERHSRI vs O LR INEERIEATIBS , BRI 7-8-4 chiy)
KBS, KB v EEFANTUL v2 F vis, FECIIHABES—6L, it
B v2 F vas 1 in (E#0A 1. EHHBIRHA T H vs TU_ERIURER .

UL ABEEON

2[3 ]V, BRI
s[o v (B3]

13[2 [,

& 7-8-4

6. FRKIEHR, % 12~23 47, WHARMRTUN vio Ltttk fTHI. count=2

J&, BATKE vi E] vae vas

ve HOILEEAT T FFREIPEEA T ENRIABE,

BT va ABER O, FAEME 20~21 1741, ve A#k, W& 7-8-5 fin. wldf,

IRBAFETURF A

in JXANABEHAESL, 20 FTHHIBTR A UERIEHR,



XBARRENREEI, RAOTFAZRSIT BE.
L HABEEOR0, BRI

104V B e T H B

2ft|va| {9 [ F~{6 [+
AR5 [V, LT A

8[2,[Vs| —

M 7-8-5

7. BTk, SREFRRRLIETT . B 7-8-6 BIRT Va2 Ve Vo va vs ve HIFTENHER
W, FEER/LATURAREM, $ARERT .
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 7-8-6

8. BAIHAMEFATHISRS 3->1->2->6-50->4->5->8-57->12->9->10->13->11.
LRIXGERIRRME— I —FhR M TR

SFRAERE, M—1EA n AT e KINH AOV RIRiE, 55 8~10 74T
R, WAEN 0 MTURARKR EISZH 0(n), MZ/EH whil (&R, H1TUR
YRR, YRR, ABEM 1 BRIERATT e WK, BTLAE M SERE R AREER
o(n+e).

7.9 XEBEE

N EER AR —A TRAETIUFEATHEE, EAN R ERRT
BRRTEENREN EE. Rk, E—HRE, ROTELESHEHNTN.
W, BRAEAERE, ME 791 FUR. XETBUEAMRERKE LRI ES
), BUE— METHE 05 KiH, B RANHE 3 K, E— FREFR
T2 REf[E], E—THMEWE 2 RAFE, HATHENERE?2 X, £WFHERE
F—RHE 05 K, 4ERERE 2 XNHE, W, ERE EWE, BEREL
Dt EIYE?
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AABH ERSTIER, RURRAXMN. RELURT R, XETMUL
RHAETAL LR R, iR, EEFRHN 3 KRB, THRELE”T
6 METF, 1.5 MM 15 DR, TERIEX LT AL 54T LAk
7o RS A SORZ MM P A= B R 2 3L 3 R+hE M 0.5 K+
HRER 2 K, —$k 5.5 REEM—WRENLEF.

B, BATINRE S — WA E RS RSEN E, MLBEMT SN IR R,
It EARENY PR TR, XA )R RS e T o

FELAERTETIE T AOV FIRIEERN b, BADRNB— RS, £— 1 FRITRN
HRERES, ATNERES, AAERIRTES, b ERRERRESNRE
B, XFAHEKDEFESNNM, RIIFZHA AOE M (Activiy On Edge
Network) o A AOE FIrH¥A NI TSN MSIRR, A B TERA
KERILH BF—ATR, BE TG, — 80K, FLUEMRT, AOE WA
A—AFA—MOA. GI0E 7-9-2 3R AOE M. i vo UM, Fr—1
TR, vo RIDH, FRENTRIER, T vo, vi, , Vo SARIFTRE
f, Mevovi>, <vovz>, = , <Vavo>EREAR—MIES, A a0, ar, o , an
R, EONEREEEDFSEMONE, Hnil<vovi> RN RITHIE— T
a0, BHIEER 3 AL

& 7-92

BE#% AOE [ R#R LARMARM, FrLAEREAN R TR, WHZERTN
PRI R AR, NZTUR R & IESA BT IR . RAZEEAFETURI & 1530
MEAER, ZTFTRENIHA ERE.

S AOE 5 AOV AR TR, FAE(TERARRNAR, £E
PRIAE AOV W TSFRIEINM,, B RIAESZ FMHIZIXR, T ACE MM
HFTFESN, 4 ERREFRRE SRR ], W 7-9-3 FrRmiERXT L. B
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®7R @

Ut, AOE FIREHNAEENZ AMAXREAFERMZ b, FRMZRENT
BEDWEL DI, B ARG TR, 24 e i 2% .

RAEEE R L ENES RGN A2 RN RKE, ARREICRRARK
KERBRNREEER, 7EXREIRR LRESINREES. BARMAE 7-9-3 ) ACE [
s, Fih—RHE R~ R PR~ AR R R 2, MR REA
5.5,

IRRANH RGN T, U TFRAETRE, BHEEiK 01 T
FEATHINEN, RAGREXMEEE ERREE SN EA AT A8 TR .
BB RIHEERE N 2.5, BEARGEH 1.5, WARBEEKERY 45,
BRGERE T — KBTI

HS LR AL R AT B SR B 2. XPASKBE, [ 7-9-3 SEMNXAER) AOE
10, R MR 518 SRR 200, X T 7-9-2 f) AOE W, BUARXARAI—22, 1
SRASEE AT, ATREMAE ARIL BT .

7.9.1 XEREHERE
BT HNRSRE RIS, RIERKENMIT. BR— EEREEER, B
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HZR. YoRkoh, BIRESERTA /NN, TIRERLBER/ TR, RRKEE
SHEANRCME, MENEE, RIELB/NRERMAL, KEERER. R
Bt ary; EhABE—FMFEERTERTR/N A E ML, ERRE B,
THEEEFEE T . THNR¥AES, GRESRNEE, FRIT_RFRETEME
WA, BEREILRA ZEELMFERGT? OB AFaERN, EEREAY
JUAFRZ—
KRR EEX—TE SR R I IR RPN 4G, FTLABEMR 0, Tk
BRI RAR LR BN 2 B D EFF IR, AATLATE, BRHRIEIR T, M LA
2, B8, YREMRBIFHEN A AFHREREEZR.
B, REBRIAT REEH/NLE, TRITREMMITE, EREEA/N
B, AFA—LER, SREERMR. AN 2 AW, BRI
AT IR AR 0, B EMRREEST .
WELRB, RATAMEREFTAES IR EI R AR R E, B
BT, MEHERBREUIEDRREES, EIHANBREAREEE. WRARE,
MR«
e, BAIFHEE LTINS
1. HERRR &4 etv (earliest time of vertex): BITH S vi YRR & LR
IS

2. HUHER AR E Itv (latest time of vertex): BITH A vi ARHR & 4B ],
AR A TR R A SR B T BT RA R 6], O PR S S T
#o

3. EBNREIF THSA ete (earliest time of edge) : B3I ax (8 5 & 2L i i o

4. JESRIITLETE lte (latest time of edge) : RN aw FmBE A4 TR, ok
TR TR BT T ]

AR 1 A2 TSRS 3 fl 4, RETHRIE etek| 2B Ite[k] FHERAIMT a2t
BRRED

7.9.2 XEREHEEX

RATHIE 7-9-2 1) AOE FIREAL AP EERSAAME 7-9-4 B, TR SIHIMHEFR
SRR AR ET, XEINFEFIMINT weight 5, R MHINIAUEL.



Lok 3]

F#F in data firstedge adjvexweight next

o[o [w] -z F~{131A]
11 |vi| o—{4T6] F—{3T5TA]
211 (Vo) ——{S5T7] F—{3T8TA]
3|2 |vs| +—{4[3TA]

a2 |ve| o—{T[4] F—-{65TA]
sp|vs| 4—{7]6]A

6|1 |Ve| +{9[2[A

712 |Vs| —{8]5[A]

sl 1 [vi| 4—{9]3TA

9|2 |Ve

E7-94

SREGHBRERERE ev IR, RERMNMKERREIFIINLE, B
M, FERFEBAZE, FEEBAKEINFIIRENRTRITE ev RIEFFS
Sz, A, BATEAAERFIFBLASHILANLREER.

int *etv,*ltv;  /* FHRFAAMAFRER Lo AKE */

int *stack2; /% AFAMIBATIGH ~/

int top2; /* BT stack2 #hdg4t */

o stack2 FRFMIEINFT, LMERHRAEEEI M.

TERBHTRIETNFFIEE .

/* wAHEA, ATREBEHE */
Status TopologicalSort (GraphAdjList GL)

{

int i,k,gettop;

int top=0;

int count=0;

1
2
3 EdgeNode *e;
4
3
6

/* RTRBHTH */
/* ATRAMBETEH K */
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int *stack; /% EHRHEAR S 0 HTREAK */
stack= (int *) malloc (GL->numVertexes * sizeof (int) ) ;
for (i = 0; i<GL->numVertexes; i++)

if (0 == GL->adjList[i].in)

stack[++top]=i;

top2=0; /% K 0 */
etv=(int *)malloc (GL->numVertexes*sizeof (int)) ;/*¥#RFK LM M+/
for (i=0; i<GL->numVertexes; i++)

etv[i]=0; /% ARAH 0 */

*)malloc (GL zeof (int) ) ; /+iiier/

while (top!=0)
1

gettop=stack[top--];

count++;

stack2[++top2]=gettop; /* WHHMHAEAFTEANEIAFHE */

for (e = GL->adjList[gettop].firstedge; e; e = e->next)
{
k=e->adjvex;
if ( ! (--GL->adjList(k].in) )
stack[++top]=k;
if ((etv[gettop]+e->weight)>etv[k])/*£5MEFHRFE Lo/
etv[k] = etv[gettop] + e->weight;

}

if (count < GL->numVertexes)
return ERROR;

else

return OK;

ARELH, BRATEERS SN, SRTE VRN SRR AR .

5 11~15 FTAMMEIL2 R etv 5. top2 Fl stack2 [, 58 21 fTRtR
HAREGHHEINFIEALK sack2 di. 5 27~28 TRXE, BEER ev ¥
HEE— N TROME. s, BmEIIELRGTUR vo XA etv[0]=0, Tis vaXf
B etv[1]=3, THR va MR etv[2]=4, BAERAIRERTUL vs XRLA] etv[3], HK
R SR etv[l]+len<vivs> 5 etv[2]+len<vave> (B K {H . B4 3+5<4+48, 15 %]
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LEE 3]

ev[3]=12, 4P 7-9-5 iR, FEAFLH e->weight B Y RTINAKE .

v v K E RS

“-etv[3]=max(3+5,4+8)=12

<vy, v K BEA8
& 7-9-5

EUEBAT T AT LA T S TR vic BISR etv K19 BB & 4B BT EIIO AR :
m[k]={”’ Lk =08t

max {etv[i}en <v,v, >}, %5k 208 <v,v, > P[k]st

e PKIFTRATAENATIA vie RIS . HINE 7-9-5 19 PI3IRER <vyva>Fl
<v2,vs> BRI en<vivie &il<vivie ERAUE.

TR R LD

/* RRABBIE, GLAKAR, Wk GLMEAXMES) «/

void CriticalPath (GraphAdjList GL)
{
EdgeNode *e;
int i,gettop,k,3;
int ete,lte; /* FPRAEHRFAAR AP RREAHAEE +/
TopologicalSort (GL) ; /* R3BAMAF], N ety Mo stack2 $4L */
ltv=(int *)malloc(GL->numVertexes*sizeof (int));/*¥HRRLLei+/
for (i=0; i<GL->numVertexes; i++)
ltv[il=etv[GL->numVertexes-1]; /* ##dtlty */
while (top2!=0) /% ¥ 1ty */
{
gettop=stack2[top2--]; /* FiBAFFIRAK, Bkl */
for (e = GL->adjList[gettop].firstedge; e; e = e->next)
{ /* REMEFAWHRREANE Lev i */
k=e->adjvex;

if (1tv(k]-e->weight<ltv[gettop])/*REMEFHRRIA LS Leve/
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17
18
19
20
21
22
23
24
23
26
27
28
29
30
31
32

1.

2.

3.

4.

5.

ltvigettop) = 1ltv(k] - e->weight;
}
}
for (j=0; j<GL->numVertexes; j++) /* Kete, lte kikiEs */
{
for (e = GL->adjList[j].firstedge; e; e = e->next)
{

k=e->adjvex;

ete = etv([j]; /* BHRTFEAHE +/
lte = ltv(k] - e->weight;/* ##HRRE LM +/
if (ete == lte) /* BARFHELRBEZE */

printf ("<v%d,v#d> length: %d , ",
GL->adjList[j].data,GL->adjList (k] .data,e->weight) ;

}
BFFHEIIT. 54T, FHUT ete fl lte BiMES R F R R AR WX
36 1T, WRRRINFSIMER. PITEHE, £REREYA etv Ik stack
H{EME 7-9-6 FR, top2=10. dgtR#t, X TEHENMHMFMBRT K ERE,
EMNCLHHHET .
FH 0 1 2 3 4 5 6 1 8 9
etv | 0 | 3 ‘ 4 12|15[11]24|19|24}27|

stack2 | vo Vi | Ve |Ve|Vvs|ve|vg| Ve

v.lv;

topZT
P 7-9-6

B 7~9 ITAMRK AR v S, F ew([9]=27, FTLASA v HFIH
1&H: {27, 27, 27, 27, 27, 27, 27, 27, 27, 27}

% 10~19 fTAHH v TR, 5 12 17, 564 sack2 MEkHiER, difFe
Setif3E] gettop=9. IRIMABEERS, vo BAIE, FTLAS 13~18 {TIEIMMAR
BT

FYCKEISE 12 17, gettop=8, 7E5H 13~18 FTHITEENH, ve HIIMERAA 5K
<veve>, 3 15 {7182 k=9, H’y v[9]—3<lv[8], ATLA lv[8]= Itv[9]—



Ly 3]

3=24, WM& 7-9-7 fix.

iR
i adjvexweight next

s[1 ] J~3131A]

S 1tv[9]=27

i ~<veve>KE A3
1tv[8]=min(27,27-3)=24-"

& 7-9-7
6. FKJER, 3 gettop=7. 5. 6 Hf, FHAHE Itv HXMIER 19, 25,
13, WAt v (8% {27, 27, 27, 27, 27, 13, 25, 19, 24, 27}
7. % gettop=4 Bf, H4PEERFIGE| ve AFRM<vave>. <vavy>, EBIEH 13~
18 fTHIPEER, ™ LAfSE] Itv[4]=min(itv[7] — 4,1tv[6] — 9)=min(19 — 4,25 —
9)=15, W& 7-9-8 fiiR.

adjvex weight next

s 2w J -5 TA)

1tv[4]=min(19-4,25-9)=15---"
,,,,,, = tv[7]=19
798

AR, BAVETH v i, HSCRATHINFIIEE KT EULIRAT
AT LA BT i BISR v [k BB 2 4 BRI AU <

- enlk] % k=n-18}
Iovlk]= min{ity|j}Hen <v,,v, >}, %k<n-18 <v,v, > S[kbr

e S[KIERATA M v H RN EE A o LI 7-9-8 ) S[4]RER <vave>Tll
<va v B, en<vigvp> RIl<viev> EIARE .

I, MRFHITEIS 20 176f, HXERAEWE 7-9-9 FOR, A ew[1]=3
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T v[1]=7, FRHRBR IR R R RREE, W v X HEHLES 7 KAFF
B, TTCMRIERE N TR HIATER, VRATLARAT vi SOETFRART AL, (EARBR R
3 KIFM. RBENRIERHGIT, RIAET RV HETERETRIE TR —
THR 0 1 2 3 4 5 6 1 8 9
etv | 0|3 |4 [12(15[11(24]|19 2427

Itv ‘ 0 ‘ 7|4‘|z‘|5|13‘25|19‘24|z7|
7-9-9
8. 5 20~31 fIRKRAWNEENESRFIFIGHI ] ete FIFEZEMIT G0 ]

Ite, FEXHAHFE FAR BN . PIEEIRRE R P RRA TR TR
S CSLVN

L% =0 B, M vo SR, A <vove>Fl<vovi> BRI, % k=2 B,
ete=etv[jl=etv[0]=0 , lte=ltv[k]-e->weight=ltv[2]-len<vovz>=4 — 4=0 , U i
etezlte , K 7N I <vove> B X @IES, FULATH . 4 k=1 B,

ete=etv[j] [0]=0. lte=ltv[k] ight=Itv[1]-len<vo,v1>=7 —3=4, [t} ete
=lte, Fitt<vovi>HFARREES), WE 7-9-10 FiR.
BER

adjvex weight next

DnErE

-ete=etv[0]=0
Ite=ltv[1]-3=7-3=4

ete=etv[0]=0—"
lte=Itv[2]-4=4-4=0
7-9-10

KEEEMBE—T, ete ARRERIES Vv MBI TAIE, REXIORB
. {HRA IR TS v BHERET , BATLUIFE, Kk ete=etv[k].

T Ite FoRIIRIHE<viev HIBM I THE, (EIIESER RGeS v SR 4A
T, TIMRELR v FHZRRLE, FEL le=lvljllen<viv>. BERHBE 23 Rl
5, WORAEBLE] 23 S TFIARMIEL, TIA/IEHRAT 2 /N, 7E 21 pUFREG, AATRE
R SER Ak



LaE 3|

FRARE, HTRRHIN ete 5 lte REMY, HEMKIENRAEMZEN, £
KD, BNRAR.
10. j=1 —HZ| j=9 Ak, HEARTEMEN, XEMETHERY <vov> 4,
<V2,3> B, <V3,s> 3, <va,v7> 4, <v7,ve> 5, <vave> 3,7, SRASCHEEL 2 AN 7-9-11
FiRe

A& 7-9-11

ST RKBR R, 3 6 [TRIGIMEF, MESZEN O(nve), %8~9
FIE A ZE D O(n), 5 10~19 fTHHEIEZEEN O(n+e), 35 20~31 fTiffAIE 4tk
1 O(n+e), HUBRRAIMITESEABIESL, FARMEREATLAZEE, HTLAURARE
BRI R IR O(n+e)o

SEEAEH, I IXAER BT TR AR TS BRI i R AR A R A
B, AR, AORME——RREEE, XHARFT AL KRB ENE
TR MRBERXGEHE, WERRE—RRMEE XTI EH R
RES B TREE T, MA/UHR R RNE LRREIEE ERIESI . X
ACRA IR R, TBA R SR RPRINAET, RIRARAR EEEAE
—FE, =HEH—ART.

7.10 BZ5Em

BRI EYUR R R — R EURG A, S ST B R A R
FEXM. MTEGRRERNEIRER, eV, WREIBA. . & )
5. WEZAFIILPITABIRENE. BRI AR, #FTH, BARET
FEAR T URAHIX T TIRAR

FAVERBEGX—T, MRT —REEXAARE, —THATRSAERE, R
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E—EETER, SV, EARET AT ETIIRE, 2588 E X —T
KRR, RIELHFBYE, XERAELAT .

BB T H#, WA 7-10-1 iR, R EENRAaER
PR, CAHIRFIDRE AT RERN TR . T FHERRDRIER
H—MFR, MRS ERNRDERNTR. DENAE L% BRI XTE .
Rt 2SR TR KBRS, EHAHE, SURTERRS, S
D, FASBEMEESE, RZNMIZHSBAER.

BN FELE
SBEERERE ABiER Uk el
TREER RS ER

& 7-10-1

BB 5 IR BEA T LR, BAMRER, MRAEER SN, REERE
EREE B, BRERGHE.

BRI R R BADX —RWBERN—S, —IRT =M B/MERR. &
K ERA TR E R o

BUNESB, BAHTHRMEE: HEE (Prim) HIEALENF/R (Kruskal)
Hik. ¥EMABERERE— LB SNBENR, BLERBMESRK . TRENF
FEBENEALRER, ERAEPRERENIAT, RIBEHER.

RIGHEMPIEN AR S, RIOBABT HFHEE. @A (Dijkstra) 5
FBERARFEIRERERN IR, WEFERIEXKER, ARERFE, E5
R E L. TsEGFE (Foyd) FENELMIT T RRNRBRBLTN, 5P
R FISERE R R, FIBESIARIDEI T ST BB B 2R T 3R, RO
AR, EWHRRERE.

HETRE AT TEAR S, MTEMNTREIRGERER, RIT—HERL
KR TRAETFFTHRE, SRR, ROTTUAEZUMTH—
FEREHFER, MBEREE, BEWHEINFFIRMA? B—AERLNREN TR
SERAT ARG L, FFSRRGEER AL, WTLMBEIRE e R TR TH
AR KGRI S B
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$I1ER

L b, FRMAREREAARD, AEWARMES X, AMNEBHFEETUEE
BIMHRE BERGEL AR,

TN HREIE

SEIEAR AT LR G2 WSRBUAERS R K HOEE R Lk, BBtaE
WARZT . 2EFAATRRERIERLG, SRS 216 M E SR R #3008
B, HEstRRUNERRE BRI EE. SR, TRILEER, Z&
WEERE, EEEMOAEGENERNTETFEATH, GBCERETEF
&, EAORRERA LES?

BE, RAMG LERALN R EBRERER- 6, WREAAR,
SRERBANX—FMIRE.
SR EREEGES,
ES VTR
R BAE I o S T do AR
AR R ERE LR,
R EREZGIER,
RABKEL L2 BHEAGIES,
A FSIE T AT B e B IR,
thA R B —RERKH
#REREZAGIER,
FAF A L4 CZAKRDER,
wRARA G,
AASEBIEF B E—BIERT,
FAAFARFRARFRAF,

& Ep BN E—BER" —8 5] ARRFARERGFELE
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BEi2
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& K

B (Searching) MEBMBATWEME, ETRRIME—IHXRTE
R FiecEmBETR (Ri2R).




8.1 FiH B

BRI TR R SRR 1% B2, RAEEHARTIERES?

LRRLEIET — PR RE T —REE. SE AR ERM L, %
Bt RS TTH Wk ESBTE. ATl skt R R R EATMS S LK
. EaE kAT ERF Y R T SRR, B E BB R B LR &R EE .

CHBFE RN, EERMRT LR LR TE, S ERN
NEHE S EMUSH RS BRI R BIAMRIN T R CFAA. FREREIAML
B Pk B, UREXER. 8. WANCBERFEE, FERERNESE
3, WE 8-1-1 fiR.

SRTRE

e~ A RN

\m&mi/

RTIAHT, RBEE
SRR ﬁm& WE&%§

Xﬁi R

E@i

RIIMEEE

A 8-1-1
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LEE & <

HRERRGIE LA RA, Sl MR RN, SRERE 1 B
6], A RIAR R BIRENES WARN, REIFTEESREANME, &
FEMIRBRRE G R F— RIVEERER TR, HEFIHIF, BLiRE
HR X EIER T L.

R REAT MEWZIR. RN 10 ZEE, BT AHOREEN
BIFHE Google, EFA Yandex. Navar FIE &K EHLREHERT %, BR3%
ELBAANBIRBERM LR

VER¥ SRR, HXFEREE W HILF (Search) XFB ML HAE, 1
ME KRR FZ ST RN LB, LLRIIFFEN “Search” HHRZIK
L%

8.2 XL

RERITHEN, REYRAEREA. WORKEPEREFR. BRXHH
TS AEtAhiE DVD, HEGWREENFRERIGEN. BHESTEREELA
RIEMS, BEYRAER. YN, EEHRN LEREEREMEREER. X
LERERENBEFENES, RIBE—IHRUERE.

#RFE (Search Table) BFE—RBMKETE (RTR) WRIEE. Hil
H 8-2-1 R~ EHE.

REF (Key) BBBTRPIENMBARTEE, THARE, FETLWR—M
LK. WA LWRR—MERERE M EERT (FB), RATFAXED, WHE 8-2-1 &
OfM@FTR.

FURF T LA — AR IR— MR, WAREXBFHERRF (Pimary Key) o
HRX ARG, NARMIDR, HEXRBFHARMER. EXEFHENBIRIIR
HEXEE, ME 8-2-1 FOMDFTR.

A FILT LIRS M EBETE (REFR) WXPF, RIOBAIRXRF
(Secondary Key) , 11 8-2-1 @R, UKETF A IEFNRARLIE—IRIR—1
HERTTE (HER) MRETE, TXRMABIETTEE R

203



O
/ ORKET

ORI TR

B WKW MM R

1288 0.0 12.88/12.69 391306

| 2.3 e 65/4.08 st |
OBBIER GoR)— DEIBT  she01s6s -1 345 345348 194203
BEBG 0005 16 152 02 521454
TAMG w6018 -1.20% 810 -0.08 £.09/6.10
DIEFS  ahG00030 -2.69% 5.2 042 15.22/15.23
[emEw msozs - e 938 (<0.11)  s3e3s
BEAR h01628 -0.16x 2563 -0.04  25.81/25.63
SEIE NS 12 .29 080 829630
o 08
w2 -0z
01 =047
P 8-2-1

## (Searching ) MEMBLEMNREANE, EERRIME—1
HXBFETACHEOHMBETE (ER )

FRPGEEZRN—MER, WHRERZRIN, HRERLERE MBI
ISR, SHFRZICRAEEREFNME. WNE 8-2-1 Fin, MRKAERERE
T RED” MEXGFH “sh601398” MIITRET, BATLMBRIS 2 FKME—idsw. MR
RAVERUCHTS “WRERBT H “-0.11" [ITRAE, Mol LMERIRRITT.

BRPRGEXRFETHEEMOITTR, WHRERARLY, HHERGLERTE
H—A % ERE E ek

BRI R AFAR: BSERFASEERE.

W5 (Smtic Search Table) : AFERMMIEMAERE. CHIEERIER:

(1) #FHEAD REN SETERRTAERET.

(2) MEED “HEN” BARTEMEFEE.

BRRATASHANER, TR, YRRECLEHNREPRIRMNFEY. &
ATHBAET XN, Fit, FRPEAFEXREMNRA: R H R RL
AR,

WA R4 B REOHT 407, IRREBAEIRN WET. UK. CERT. T
2%, LR X ¥ RAMME. BEF WNE. BE. GEF, URFEEEIM
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HeE HH

SREURAST, RAKEARTEEREMREGE, URREmRARAEAER %
R ALE . B, WRARTEX R B TR P T B T A, T
AERP, FRTERE CIURETHE, BRERERNERR LS RETM. X
FRRBRIB, ROMIIAT ShEERE.

ZHA5#RE (Dynamic Search Table): AERSBAHFRIEAZREFFELER
BARTR, RENEREPHRESFENE N BETE. BRDEERENQ BRI
R

(1) FHRAHEABIETE.

(2) EHREMREIRTE.

HTREERABE, ROBEL OISR BRIRGH, SR R AR
VERIBURE R AR

N BB, ERTETHERENRES, EEPIITRZERA AKX
Ro W REMRGEEOERIER, RIOTATEALELETEZENRR, EEHE
B AT LS R A AU WL,

Bign, *FESERIRD, ROVRYRALELEHRALEE, XA LME
FBF AR, MBREMEREFHT, WA LA AR ERSFEA TR AN E
e

MBERFEBER, WEER L, TSR R EREAR,

b, B LA R G HIRAR R— S AR, XL BOR ARG AL 5 T A SR
B

8.3 IfFRERK

WA, BAEBIEN — AR RN AA TS AR BEEIXF 5
PIAKERS % M — S, SRR BHFIRST, SRR MEAERRE, X
FRIES S, ARASERIIFENES, mE 8-3-1 Fiir.



AR E BT DR —MES, TS EITHREEST, stinfE R4S IR A A
—AMEMER. RATEHRX R RMTERME, HitCRERSERE.

W EBRE CEHFIRST, EERASSE, FILRIZERS AL RSN
REL—A—AER, HERIRLSHERTH L. XHRLSRNIEEHN T E
e

JEFF#EE$R (Sequential Search) XMMEER, REEANEREA, BHRER
R NEPE—A (RBE—) BRI, BTIEROXBFRLEML
%, ERMCRNOARENLEENRE, WERRY, RBFENICT,; WREDR
JF—A (RE—) %, HXBENLESHLREAFH, WRHRAFENIC
&, BRAMI-

8.3.1 IRFREREE

B R B S S
JORAER, a HHE, n AREROBEANK, key ARERORBF +/
int Sequential_Search (int *a,int n,int key)
{

int i;

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

{

if (alil==key)
return i;
)

return 0;
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HeE BR

XBAEAER AR, MRS a (ERTRENTIR 1 JHR) PEEERAEX
7 (key), HEREERGRRLHNTRE, AHEEHA a 5XEF key EXL
AR B R AR BB T

8.3.2 IAFRERML

FXEIAERBTE, FABKERNAFEN | 2HEF, WEENTFET n
YE¥Il. BL b, EATLAEF —RIINE, BB HR, TURRARESKIL
5 n k. A& KSR RIRF E RIS RB.

/% HRRMEER */

int Sequential Search2 (int *a,int n,int key)

{

int i
al0)=key; /* &Eal0)AARFMh, HNAEZH “HR" «/
i=n; /% PRERABARIT R ~/

while (a[i]!=key)

return i; /* #&®0 MAABRKK */

}

ARSI AR, BT al0]=key, tWEtRB, WRFE ali]FH key N
BE 0 E, ERRY. BN —EAERAR al0lbET key, WEHEEIAGR 0, BIVH
a[1]~a[n] A RET key, EREM.

EHAERTARRLHE MR AR TEERIRSE - KILREHEHN
BERMCEREBAC/NLT, BUSFREENTK, EEBEIBREE, KERER
K, RAEIFORGET. L8, “WE A —ER—EBERLITR, BrTHER
Y

XFIR I AR, R AR AR — MR RRE T,
BN RIS ZEEN 0(1), BRI RAERE — (L BA RS, %E n KL, HEZ
ZREER O(n), MERAMIE, WE n+l WL, MEERER O(n). RIIZATH
Fit, X@FAEAEM—QROERRERN, FTHERRE N (0e1)/2, FrEARL
B[]S A BEE R O(n)-
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MBR, WFERBEARARAGUN, n BAN, ERERBHET, Rttt
RERAK, XTHEEHESR, MBSERRNTRRAEMER, £/ K
WERR, RATLLERN.

F5h, WERTERBEOAR, RIEET LGRS EREINICTBAENE,
A FIRITSRBCBAE R T, SRR LA KSR .

8.4 BFREK

ROTMROREHRIEERR b, BRI —ABERCEEREN, wkENA
PR ER AT ER. EMRRAVEED LN, 3484 B 4095 HeF i
B, BLAERBR—ABRENEST. BET, RENESRTHFHS, —1 &
HRAFR, MTERBRBARIN.

8.4.1 &R

BAVEHR AN —REL (BB 65 1) B, WRBEL—/NIER, R
R EELEHT 1 100 LANKESBSFERE, E/LATTLUEER, YHEL
BT WA RS HOX T AR R E ch T SRR R Ty B I T 2

1, A 8-4-1 friR.
@/ \@

@ v @ W
FOOOH®®®®

[ 8-4-1

#7242 ] (Binary Search) HiR, XHKH_SER. BRRREKIERTHITT
PARXGWAEF CERMDEKERF), RERLTRANFEHR. FTEERNE
ARER: EAFRT, BHRERENLENR, SAEHESTREROXEFH
%, WERRY; FLTENTREEROXET, WEFRTRNEKESE
®; FLTEATHETROXET, WERRCRNELXAEER. FHELL
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¥ TR

RiE, HEERRY, WIAERRBEICR, EREMHIE.

TBBRATIAEAIXRE— M FF % 40441(0,1,16,24,35,47,59,62,73,88,99} 16, i 0 F
FROMEE 10 MBF o M EHTERRELE 62 XM RAPRAETLERNI RN
A TAER .

/% FF¥ER </

1  int Binary Search (int *a,int n,int key)

2

3 int low,high,mid;

4 low=1; /* RABRMKTHHRREL */

g high=n; /% RAZBTHRARIRE */

6 while (low<=high)

! {

8 mid= (low+thigh) /2; /% HF x/

9 if (key<a[mid]) /% BERBAWFED */

10 high=mid-1; /* BB TAHARLIPRTARD—E */
11 else if (key>a[mid]) /* BRBAWFTMER */

12 low=mid+1; /* RAKTARMEI TR TRR—ML */
13 else

14 return mid; /* ZAAFMAYN nid BAHERIGLE +/
15 )

16 return 0;

17 7%

1. BFFFHIET, 28 a=(0,1,16,24,35,47,59,62,73,88,99}, n=10, key=62, %
3~5 47, At bow=1, high=10, A 8-4-2 fifR.

BF 0 1 2 3 4 5 6 7 8 9 10
Io]l|16]24|3s|47|59|62|73|88|99|

lowT highT

[ 8-4-2

2. %5 6~15 1703, BHATEH.

' S F TR PR RN ARNNLEEREINE,



3. % 8 17, mid #H#HM 5, WT a[S]=47<key, FTLABITTH 12 17,
ow=5+1=6, 1 8-4-3 f7K.

Ffz 0 1 2

DD

4 5 6 7 8 9 10
35147|59|62|73|88|99‘
lowT highT

4. FIKPER, mid=(6+10)/2=8, ILAf a[8]=73>key, FrLAHITH 10 17,
high=8—1=7, #F& 8-4-4 fif7R.

24

[ 8-4-3

1 2 9 10

w0 3 4 5 6 71 8
‘OtlI16F24l35|47|59lﬁl73188[99‘
lowThighT

[ 8-4-4

5. FWE, mid=(6+7)/2=6, UL a[6]=59<key, AT LAHAT 12 17,
low=6+1=7, fI[& 8-4-5 fii/R.

R 0 1 2 3 4 5 6 7 8 9 10
|o \ ! ’16‘24‘35147|59|62173‘88!99]
lowThigh
F 8-4-5

6. EUMESR, mid=(7+7)/2=7, WAt a[7]=62=key, ZHR, 1&E 7.

BRI A SR, RRRIH AR SRR, E2RES
7 KRTET IS I RIS AR BESHT o

B, BRI MRANERSBLH R R XK, mE 8-4-6 Fm, NEL
BATLAEAR, MRIREOXRFARFEITE 47 0, EERETRIEHSAT
BERES T FRTR, DERERAFERLFN BRI, FTIER
ST ¥, RIEHSHTEER, BRLYRRIEHET .
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LEE &<

oY
T w W
O®O®O@0O®

[ 8-4-6

HEATZAT 6.6 TP —XHEHER 4, Aidxt “BA n MEENEL - ROE
EHlogan]+1. V7 WREHESHE. EXEREMEERAE - IRHARTLZ
X, EEFEAER RS AR, BRI R AR K F S R B
llogzn]+1.

ANELERRIFHER? AEARG, 488 1KT.

R B AT BRER I B A BER O(ogn), € RARETHF TIRFERE 0(n)
A EEARET .«

AR TIEERNITREGEREAFRIVTEE, NThEERE, &k
FRAEENL, XENEEERLEET . X TREMEIITRASMBRBRIER
WEERYL, EFEFHHEFSHRA/N TR, AR,

8.4.2 WEZER

PAERNOFAER, Ita—
FEBEE, MARHFESZ—HE
FELR?

AT, EEALEE
“apple”, 4% T RN BB i UL
B B IUERFE N BIE? W
REILRE “zoo”, RXELE?
REA, XEREFAZRNFE
FrpER, TRE—ERRNKEN

& 8-4-7

27, [x)RFRAT x R ASH,



BAEEE.
FFIRERY, HEINSEAERETEE 0~10000 2 [6] 100 MTTEM/NEIAIIAI 430 Y S0LR
FPER S, RATERRH BNHA TARB/ T AT
Tk, ROOITHER, ERAYHZAN.
FEERAMINE 8 1, HAMEMERLBFEE:
mid = low high _ Iow+%(highflow)
Ha A mid FEFBARTHR ow IR 4% high 5 ow [NZAI—¥. HikRER
PRI RAIXA 1/2 BT, BotA PR R:
. key —aflow] .
d = -
mid = low + W(htgh low)
¥ 1/2 &ﬁETMﬁﬁ—ziﬁgw {8 a[11]={0,1,16,24,35,47,59,62,73,
alhigh]-dllow]
88,99}, ow=1, high=10, 0] aflow]=1, a[high]=99, MRIATEKKIZ key=16 Af,
HEFORITER R, RAOTFELK (WE 8-4-6) AFLUBEILER, EMRAFE,

_key—dllow] _ (16 1) ; (99-1) ~0153, E} mid~1+0153% (10—1) =2377
alhigh]-allow)]

B E mid=2, BAIRTFERRERIGERT, BAKXKIRE T ERIBE.
BADiERE, BOIATEAT L ERIENABAER—T5H'8 TREImT:
8 mid=low+ (high-low) * (key-a[low]) / (alhigh]l-a[low]) ; /* #k*/
MGE T A—FAFRERNE, HEERE. HEER (nepolaton Search) &
REEERNXETF key SEREPRAR/MIRMXRBFLRFNERIE, HBoD

wEFRENTEAR ol | wmtEssEEs, CoR
a[high]-dllow)]

O(logn), {EX FHRKER, MHREFHXEHSMERIRY, HEERFEN
FHMERE T ERBEF RS KZ, AR AM{0,1,2,2000,200, -,
999998, 999999 X F R K5I IR, FITE(HAHALRRABILSRE.

8.4.3 EFEMAER

EHEBAERMINE? ROWTLERRAFES, HRER, S RERER
H, FRREARRAERMR/D, REMBXEA LR RRAEIEOL. BT HEE
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EEE & 4

®, RIOTENB—FAFER, LEIRER (Fibonacei Search), BRFIM T HE5
LRI o i

LRAREFIRAERTE 48 WIHBAN, WIFMENMBT S, WETFHXI K
FUSRAE S5 #I%E?

HT BT BWERN BRI, RIOVEFEA D EPIREIIKA, mE
8-4-8 fii7R .

E3E8 L e
R 0 1 2 3 4 S 6 7 8 9 10
P Lo [ [2]3]s s [s]a]3].]
FE 8-4-8
THEHRMNRERIGRERFRUOTIETH.
/* RERMBER */
1 int Fibonacci_Search (int *a,int n,int key)
2
3 int low,high,mid,i,k;
4 low=1; /* EARKETHRARREE */
& high=n; /* RARBTHRARRRME */
6 k=0;
7 while (n>F(k]-1) /* HEn BT RRARBFIGET +/
8 k++;
9 for (i=n;i<F[k]l-1;i++) /* WR#HHMIL +/
10 ali]=aln];
11 while (low<=high)
12 {
13 mid=low+F[k-1]1-1; /* HEEHIRETH */
14 if (key<almid]) /* BEBRRDTFESWMLK */
15 {
16 high=mid-1; /* BB THAEIPMTH mid-1 & */
17 k=k-1; /* RRMBHF THE—E +/
18 }
19 else if (key>a[mid]) /* BEREKXTHWHMiTE +/
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304

33

3

low=mid+1; /* RAKTHALINSM TR miael 48 */
k=k-2; /% REARET) TAREAL */

}

else

{
if (mid<=n)
return mid; /* ZWRFMAAmid FAERIGHE */
else
return n; /* #Fmid>n WHRALHA, E@n */

}
return 0;
1

. BFFFIRIETT, 2% a={0,1,16,24,35,47,59,62,73,88,99}, n=10, EHEKHX

HF key=59. ERUMBRNELHE T HEHHIFNLREREA F A
#, ERERHEHS], F={0,1,1,23581321,}.

TFH 0 1 2 3 4 5 6 7 8 9 10
IOIll16‘24|35|47'§|62173|88|99|

low T highT

P 8-4-9

L% 6~8 fTRITHYAN n LTRHREBRHFINMAE. HAE n=10,

F[6]<n<F[7], FTLAtEAGH k=7,

-8 9~10 17, BT k=7, HHERLL F[7)=13 AER, T a PRANE

a[10], JFHR a[11], a[12)¥RME, XARRERBAFES], FHith e
RAEABRRBAAE, FTLAE a[11]=a[12]=a[10]=99 (BRI EHE
) .

.5 11~31 fTERERIF M.
. 55 13 47, mid=1+F[7—1]—1=8, iR, RIVE—DEXHREERN

THRA 8 FFHAHI.

. BT LR key=59 7 a[8]=73, EULHTHE 16~17 7, 142 high=7, k=6.



He® HH

TH 0 1 2 3 4 5 6 7 8 9 10
|0‘1|16|24|35[47l59]62—]73[ssm
lowT highT

& 8-4-10

7. FKPEER, mid=1+F[6—1]-1=5. IR a[5]=47<key, HILHITEH 21~22
17, 185 low=6, k=6—2=4. FERUMET k Tl 2 IEfL.
THR 5

4 5 6 1 8 9
‘35|47|59|62|73|88l99‘

0 2
‘0!I|I6\24

lowThighT
 8-4-11

8. FRMEIR, mid=6+F[4—1]—1=7. WA} a[7]=62>key, FHMHHITE 16~17
47, 8% high=6, k=4—1=3.

FFE 0 1 2 3 4 5 6 71 8 9 10
f0|1|16‘24|35|47|ﬂ62 73‘38'99‘
lowThigh
P 8-4-12

9. FEXIEIR, mid=6-+F[3—1]—1=6. IHf a[6]=59=key, FEULHATH 26~27
7, BEIREMEN 6. BIFETER.

NS key=99, WEIERIEIRS KT, mid=8 55 EARMERN, B UIERE,
mid=11, MR a[1IIRAERSHEST key MIHBLY, KT BEXHFAMILEHI,
2 9~10 TIARERMBELXAERER

LR AREREEROET
1) 2% key=a[mid]ff, EHERI;
2) % key<a[mid]ff, HTEERS ow MEISE mid1 4, WEFEETECO Flk—1]

—14;
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3) % key>a[mid]ft, HEERSE me1 1FI5 high 4, MEEE MO Flk—2)

—14.

FIK]-1
A

-

g

[ ma

| high I

P

Y a v

Flk-1}-1 Flk-2]-1

1 8-4-13

Wt Rd, MREERMICRELN, WANNBERFAEHET, RHRE
BATTE, MAETUPHRBIBEE, HTERRER L. FUREERHIRER
BT Al A4ty Ologn), EREFHIMERERDL, EPFRAERBMRTITLER. W
RRBSMR, HIXE key=1, IARKELTANCERXEER, WERMEE
ETFHrEER.

B BRI — R, BRI TS SRIEEH (mid=(ow+high)/2),
FEARBTE KM WUAESR (mid=low + (high —low)*(key — aflow])/(a[high] —
aflow])), TR IEER LRBRELMBEZH (mid=ow+Fk—1]—-1), £
HHRMERI RS, XHARMNZEN TS YR A R ERBE.

Fr%, SFMAEFRNERAR RS BRIEREARR, &AM, KT
AR LR A T R o

8.5 ZKMRFIEK

HATHIE B LR R B R R E T A ERZ LR, B3,
REBARMTTAERICIERTE, Flm, FELEHI MRS A RIS AR A 0 FRIE S S B R
HEREA ETH%, WE 8-51 fir, S& LM HEHERIER U ERE
RYUR, BERETCRABRERYTORNRETEF, ANEARNRZERERN,
AR S A R R R P 7



He® T

TwitterfBARISMIAI T FES SHRIEX

BiBA itwriter $AF 2010-11-11 11314 Hig(Q) M21OAEE ML [kl
itmediE A11EHE., #if& (Robin Sloan) 78
New i s T ik 1%, AR i
£
P 8-5-1

AL FREMERE, ROMTEBREEREITEORIER? MERE—
#5l.

BRI R B RS BUR A TRRE, REIRA T It SR T
—FBIELA . RIRBE—DRBFSERNIERARROTE, PR3 hE
FARSITHR, FIETIAEDFALE REF R IR R R R ES
fEE. RIIBARRHALKEIR LA RSP —FEZERA .

RIRBEHAT S NIRRT WERIIMSRES . RIVXER AN AL
FEIHA. FrRGERTIMRERT TURAGAL VLIS, WHRARS IR RIE
RAB=MEMERS|: WERT . SREIITEHRS].

8.5.1 WHEKsI|

REFELKT, BRARY, BHERBERAAFRE, TRHMET M
e WA—/INETFIRRT REFA/NREBERME, i OARBHES FRIMET
HRES, SHEOSE AT R R, SRBERE B, XTRART (F
EAWRE) . B2, M AFREXE/ M) &R B I BELRAE T /AT £, HEER
— BRI (AR IR A T R A R, P STERELRAL , XA L P ERA R
AREIATG .

TR —UE HIRARR , A — BRI R F A, BAER R T RACH A
KRB, BEER. AL, MW/ IATD EREER, —TFRERAT, K
SRR IR T AR AR .

MXHBRTUR, RPOHREERTFN, BRIRE—DIATFIER,
FHRRMRERES, TXNATHREES.

BERT REESIERS |, WEREETHGEMERXE—TRIIH, W 8-5-2
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Fs

K HARIER
TR X e

32| e
0|5 | -
1|18 S
2 (26| - 89| e
3 (32 26| e
4|57 — 7]
5|89

18] e

[ 8-5-2

R /M F RO E RS ERBAARR, RENATER D, MAFEZ ORI
I, WEETR/LL R E, THERSIELNATRRRT EANEE, Bit
MFRBERT XK FRBR, R RERRATAFHS

K3 TAFHRERE, ROEERXQFR, TLURRIE. HE ERARE
EHFEREE, AKRETEE. LnE8-5-2 i, REFERX@FR 18 HITE,
WREBENEN SRR ER, BARNTER, FEEK 6 KA TUERILER.
TR R MM ET | Frp AR, REFUAITLERRT IR 18 MR, &
KRERBIER.

XEARBERSIMR, ERURBEEERK, i b2, RhmmEmwER3|
WARER BB KB, XTAFEARNHENRE, TEATERE XA
%, EREERTMAKXTRET .

8.5.2 &3

EE—TEBERMAREN. BREASRIAFENE, SR THERS
REE, REEREBAR. EHENEBSIBRR M TEOREAR, T
CREEN—MEIREI .
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HeW R

& 8-5-3

ERS EARS MG BAREMICR N BERE, FUZARMRA. AT HIR
SIBNE, BATT AR EABRGHIT R, EHARATF, WEEE— gy —1
H5IT, MRS T

ARAF, RICBEREMIDR R TETR, HEXEREERER 4

= BRARRF, BERAMERAERERF. Y8, ROREBILRNEF
MEHRKGEEEM, PR AR EREENARN, BB R
IARBERRNAF -

= REAF, flm, ERBERFIAICROXBFHERTE —RPFAIL
FHKRRET, BERNFIARIDRANRBFHIBERT B W A LRI
T EARERBERF, A6 AR R

XFHPAFHBIRE, BERMNE— R, XHRIITEUESRET .
N 8-5-4 FiR, A LIS RE S HRTRE 5 =P BART:

BN, S RPRBRARET, XEERFERE N LUERE
BZEN TSP R/ R T A X — SRR R FEK;

w ERETHRIEIERAE, MET IR
= ATHEARERETROIES, ETFEGX— R iDTiag .
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RAKEEG B Pt
0274 EE

1572 N

57

DHRRS| %

H8-54
ESRRFIRDER, RESFLET:

1. EHREF|RPEREERBFHENR. BTHRRIIRBREEFH,
FHRREZFIAGTE. BEFHEBRER. fim, €8 8-5-4 WEIRESD
Tk 62, WATATLMRIATLAMZ ARSI Rl 57<62<96 15%] 62 7E55
=R,

2. MBS REIRBER AR, HERPIITFERRENG. FEARFATLARTRF

9, Bt R REFER.

L%, HRESIMBERRASERY, RIVEWEREBBRN, BIHEA
RAMERMEBARRLEMNNES. fim, REERLE CREAKHBER/NES, &
[ERMAH AR, FREEFENTAMS, BTEEAIFALKENIHEN
Fo XEHRSRIBERS, FHFHILEIIRAARFT .. ZT LB IEP> REZHBIE
CEEBEN MADERAR, FARMREE. ERER/ML CEEL, AFEM
X B E AR ek AR A S E R

RAOTERMT— T AREFI O PHERKE . B n MERMEARER TSR m
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W FR

B, AR ¢ KIDR, B n=mXt, sEE men/t. FEE L ABREIIEN

SRR, WERGFSRENFMEEN, HEL Lo (TFEREHR m2+l o Lw Hpghep

FRIBRTHERKE, ﬁjgﬁraeum%@mzﬁﬁﬁ%,
AR R TR

ASLW=L,,+LW=’"T“+’T“=%(M:)+1=%G+:J+1
HREEX R FHESRANT BN IRES ERKERE 0 A1 ¢ HIER.

MXET RATEHEE], FEHKER BT EARER BIDRE n, SHE—

FIEFANE AR BUEM AR 2 MR B m SHAP TR ¢ 0, Rk

n=mxt=t2, EuASLw:%(%ﬂ]HwH:J;H
A, SHREFIMEEREZIAFERY OMEET AL, AEBRESHHER

i) O(logn) M LB A A/ NN ZERE . BNAEFEFRAERMSRF, BTREEF, BT
CARZ T AT BORIERRCR.

BB, SREFERB T HASRATEAFOHERT, KM T #hE
HREEEE, BTLASEHR T H0R R AR E AR N 2.

8.5.3 fEHERSI

RAFEARA A LR FIFart, TRIRERA ARRIEE, TR MER
SRR AR — SR, GE 8-5-5 F7R. AT ABBAREZIX R BB R ?

HEEH

E8R 19300000 KR (BHO0SL)

P 8-5-5
FAMEXENFREERN, CRREMOEEEA—EHRS.
ROTRBERS], NEAFRRENIEL “XE —HLARERGT, RNT
IWHERIE, HTHHIR 1M 2.
1. Books and friends should be few but good (iEHNz A&, FsRATIHE.)
2. Agood book is a good friend (HFHin#ExK.)
RN V2B “books” . “friends” HEIEEL “s” LRI “A” XEHIA/NG

3N



ZER. RATTLERHXN—KERAE, MK 851 Fim, FHFHEIAMTHF, it
RFM R THE RN RN 5 HIHEBF TR, Hin “good” BIER M CEH
HAHM, T “is” RRANE?2 A4,
#8511
ESTO0] XHEHES
2

a

nd 1
B 1
0ok 12
ut 1
few 1
friend 12
good 12
is 2
should 1

AT RXB—HRBIAE, RINEERIE, REFTET . WREERRETHE
“book” KT, REMAEXIKEIARPAHFER “book”, HENFH BRI LHE
w51 M2 WEwhE GENMZERES S PREMITIRERGER) &, HEF
R, EREFFICE, 00001 #. mTRITREATFH, HREEMRE, EREY
NRRICENRS, FTLAR AR R

WRBAXIKRIAR, AT RIELANEDEERBARET “book”, NI
BN -RAEGS D RANFER. ECERREROERT, XHNEEATE
it BT, BEPREENEEEAN.

EXEXRBIARRRRET R, RIITERSHER:

w R, Gl HEH I

= IRSHR, Gl LEN RS

HAERESREFRRAAHRARXRFRHIALRNICRS (TLURERIERIE
SHERERZIDRNERRT) . ZHHRT ITERREHERT| (inverted index) o I
FERT LG ARRERERE (TR KXED) MERERIER. XK
FHE—TEEE— B ERRA RN SIERA . BT AR HIETRR
BRI, TR B ERmECROE, RmAEHERS.

BRSNS BARBERICRIENR, EASTERRIIRE, EREAAR
FAEEBITT, RTMBRSR. AENFUERXMERSAERK, knteH 7 1
AR CES S RAE—A, T “book”. “friend”. “good” B AEHS, HEX
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$a ¥ TR

ZRSCE A IR EHERT, BRI ML SO XRERT, PR
FIME, AR R R A R A A2

LR, AXPHERERERESR, LRI NEAERRCEAERRX
B, EEREX R FEXTREBLRTT HI, XRTEERIHER SR M —
LY R B, XERS L2, WREAKEFRENE, TUHTES, Lin=
RCENSTR 1121151197, RATALUSRA ‘112, +3, +47, BAEREH,
BHEMXRTRAGHA-FIFY. REXEFOTLUES, HWii—FoRN%
BFR “and” TF—KRE “android”, APAFEIXMAILAMAL “<3roid>", iXHEAT
LOREIEFHENER . FHmaRen, RESFMRALTIUTRERBIMITR, |
HEFERRAREN, SARYPAT 10 50 20 REAKHE, RAESAHT R
ARG REAN A RTITT, X AT KA T SAERIORE.

W, A EERAEE, MRXERPCREME AR, HMER B hE
N, EAERXET, B2 “PE EHAT ETELEERNXET—W, X
HRT, RERHECERMEXTIE. WRBHRAE, FHHEA google MEHEL
FIMAR RS | SR TR, AR ISR EARKIRAER

RATRE ERRREIMEES | MR, FETLULLIHERBATEXE, RE
R, KRBT

8.6 “XHiFH

KEAREEI XS, RARMERAEERLPITE. BRRIGELAE—
RERERLsR, Eah? HP—MECSEREY, B0 aEbE: RRERFT
a2 AT RIS LB RER.” REWEDR: “RAETALBMBERE? KA
BB HARBRRAT T "

XERXEMMEAG! S, MRRHHARRERE, RELN?

FRERRT, REHEPM, A—ANGPEE, RETH L. BRES
BRREREANZE, YRRSERFE, TRER - RNELETHNEE, X
—EMEEE, RETHDH KA.
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P 8-6-1

BT, ROEEHEAEREA], MBS R REHNAZRABSE —HTE.

BEERABARER B IUF M, I2BARMER RIS T RBAERN AN,
LARITFHON— BT, BERBRAETT VR MRS, JEEKICRAME, 4T UREMER
MR SBE— TR A, FKIOREW—, KIEBMUEEORAT20F, X
BB %, BAFMBRX TIUF MR, BRRTLERY, [
IXPERIR T TS AR BCRIRE, RIERIAHR, ZRAETR.

MRERMBARERGFLRER, FFERMFEEN, BTRTLUATE. fHE.
EPIRFERFAHRLI, T, FIEF, EEARMBRRE L, RRERRA
GG

A VAR DA AR AR BR R AN, AT LA SR i SL I AR A S
Hoe? EHA.

A 82 WIEXFHFEAERIHEASMBRNERFR A SERE. RO
TERRB B AN AT SIS SR R R

WRAES A A RT, RATKTF RIS, RUEMBBEROMRATF. A
ERMNM EfRRBAMER AR BRINEURET 6 AH —18{62}, K=
PUETE 88 FARUEN, TREAFHRT (6288}, ERIFHMNEIKAF. FE
WHEBA 58, WANFEA, AILHEEALIERNITFEETERF, REB3 62 f
88 [ACE, M 8-6-2 £, FIAWLUABHE? B, HRRWLL, MR UL
o YRAVA A RS, ERRIEE— I 62 EHRER, 88 BN 62
K, EitibEH 62 (ATH, 58 FE 62 /1, FILARNEMZTR. HH 58 AIFEA



HeE HER
HBAWWE 62 5 88 XK, W 8-6-2 HEFR.

T 0 1 2 3 @
(] ]
e

BRIl H =X
& 8-6-2
g, HRATETEXHA(62,88,58,47,35,73,51,99,37,93MiE#, 7E3k{1]
TR AR 3% B XRS5, T E R P = Rk G . e 8-6-3
fi7R, 62, 88, 58 QIYFSE, T4 47 ALt 58 /N, BREMATH (IB), 35
47 MAETH (L@), 73 th 62 K, {HELL 88 /), 2 88 WATHR (WG), 51t
62 /. 58 /. 47 K, 247 AT (L®), 99 th 62, 88 #ik, & 88 Y
HFH (WD), 37 tb 62, 58, 47 #/, {HEILL 35 k, & 35 WATHR (I®),
93 AL 62. 88 K2 99 MATH (I@).

&\
o & W
& o o
®

XRERMTREE TR X, FFELRERTRFEAR, a2 —
AN RFHIF51{35,37,47,51,58,62,73,88,93,99}, AT LATRATE B HRE o — HEFF## -

XA (Binary Sort Tree), XN _XERK. ERER RN, RE
REA TR =X .

»  ECWETRAZ, WATFR EFHSZRIES/NT CRREEIE;
»  EUMATRAZ, WETREFAZRNIEBIAT BRRESRIE;
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= BRE. AFRHSHIN IR

N SCHEFPRB R S PT LASIGE, ERTHRE XU, SRR ESRA T 3IA8E LT
%, BE, CHARRWME—EHNRFXR, EFREN—ELEIGRER/N, AT
AR — R HHICRE R K.

ME— R HFRIE R, RIGERRNTHEF, TRN TREERMEAM
BRRBFIEE. FEEAR, - MHAFRIRE ENER, HERRERTIFN
BORER, T SHEFAIXA R R, AR TR AR L.

8.6.1 “XHFWERIRIE

HRBMMRS—D R
/* =R =R ABEEREL */
typedef struct BiTNode /% SR +/
{
int data; /% HEBHE */
struct BiTNode *lchild, *rchild; /* EEBTIRY */
} BiTNode, *BiTree;
RIERA BT = XHFR B EH R AT LI
/> BEAFR=IHAMT PREAE key, */
/* dR4 £ @ T #9RE, RATEMALMA NULL */
/* ZERES, Wik p RGEMBAALE, LS TRUE */
/* FMHe4 p O ERBE LT FMRE — A EHES FALSE */

1 Status SearchBST (BiTree T, int key, BiTree f, BiTree *p)
2.1

3 if (17) /* BBRRAS */
4 {

5 *p = f;

6 return FALSE;

o i

8 else if (key==T->data) /* ZEREY */
9 {

10 *p = T;

1 return TRUE;

12 )
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[

6.

HeW IR

else if (key<T->data)
return SearchBST (T->lchild, key, T, p) ;/*EATHBSEER */
else
return SearchBST (T->rchild, key, T, p) ;/*£LTFHESER */
}

- SearchBST i (2 — i HBITHEK, REAANKIEDN

SearchBST(T93NULLp), £# T RNk, HP¥iEmE 8-6-3 ff
7N, key REEERIRET, HATRIHTHEER 93, — XU f #50 T AR
¥, Y T RARERN, f MYMERNK NULL, BIERENAR, BRENSK
p BN TERBIET LMRRIEREBINE R ALE.

8 3~7 17, RARAMUA _UREREM 4R, RRE 8-6-3 HiFHA]

LR T fRIMRES N 62 FALE, T ARNZ, % 5~6 {TAHT.

. 8 8~12 fTRERIMERMNXRFHIUTIEN, BR 9362, 5 10~11

TARBAT.

-3 13~14 [TRYUBERRRT/INT UALRERPITIES, BT 93562, &

14 fTAHAT-

. 3 15~16 [TRYUBERXVF AT UMESRENDITIED, BT 9362, f7

LA# 378 fH SearchBST(T->rchild, key, T, p). Wl T #E[AT 62 FyAEET 88,
0P 8-6-4 fiRe

 8-6-4
TS /2 SearchBST, [ 93 tr 88 k, FrLAATSE 16 47, FUEIHEA
SearchBST(T->rchild, key, T, p). It T 5[ T 88 KA ZTF 99, HnfFE 8-6-5
FiRe
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P 8-6-5

7. $ZJ2H SearchBST, [H 93 tk 99 /N, FrAPITH 14 47, BIFAA
SearchBST(T->kchild, key, T, p). WA T 45[[ T 99 AT 93, WA 8-6-6
Fime

[ 8-6-6

8. %Y SearchBST, [H key % T->data, FFLMAATE 10~11 17, MhEHiES p
i 93 FRfERILEA, FHEE True BIB=E. B2, F2, BAHRKE
[E] True.

8.6.2 Z—XHFHHANRIE

AT PR ER AR, IBAFTHN SHEFRIOEA, bR
FHRERPHEELENE, RERM.

/% SZXHBART FRAERRFFT key hBBAKR, */
/* #A key Fi&® TRUE, &Wi&E FALSE */
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HeW FH

Status InsertBST (BiTree *T, int key)
{
BiTree p,s;
if (!SearchBST (*T, key, NULL, &p) ) /* ZRRHMI */
{
s = (BiTree) malloc (sizeof (BiTNode) ) ;
s->data = key;
s->1child = s->rchild = NULL;
if (1p)
*T = 5; /* WA s ABEGREE */
else if (key<p->data)
p->lchild = s;  /* #AsHERF */
else
p->rchild = s;  /* #As AERTF */
return TRUE;
}
else
return FALSE; /% HELHXRFMRGEE, REHN */
}
XBAREIEHE R WMRKAABRLKR “InsertBST (T93) ;”, MALRME
FALSE, R “InsertBST (T95) ;”, ABA—EHMEIE 93 WML mMM— M HET
95, F:EiRME True. W 8-6-7 Fimo

4 8-6-7

AT S XHFRAEANRE, ROVELUGEFROEREREREST. TH
FARTSRETT LG R — R 8-6-3 IXFEIRY .

319



int i;
int a(10]={62,88,58,47,35,73,51,99,37,93);
BiTree T=NULL;
for (i=0;1<10;i++)
{
InsertBST (&T, a[i]) ;
}

ERMNANE, BEELARMEEREQNIETESERIXR X HFR
FEERYE? WRAGE, ABRREDLH R BRI R

8.6.3 X HEFFRIMBRIRIE

WiEY HMASENRE, RIELNMBT UHFRNERSHEARE, B2
T XHEFRIOMER, MARIARS, RITSRENMRT A, MibXas
AR SRR, T LMBBR T EE B RIS

IRFEERIMERD 37, 51, 73, 93 JXEFE T WHFR PRI TSN,
BRBAHN, EEMRTIITRERED, s RNEmHRZaYm, NE
8-6-8 fii7R.

©
@ ® »

MFEMBHLE S AAETREAAETFRIOES, Xt grmik. Fne
GiERRE , W E R TR TR B S BIBRGS A CUR IR, AT ARAR A
FaAEk. A 8-6-9, FESMBE 35 fl 99 i, FMER 58 SRAEIE,
B, BAGHER—D IR
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HeW HR

MIER3S. 99PL L RRSBL T

& 8-6-9

{BRX T EMBRALE A LE TR XA A FRIOWHRUE2/ME? i 8-6-10 o
47 EEEEMRT, ERBILFURTFIMIEATR? 1©

(@)
©)
No) @
& 7
@ @ ) ©
@ ® ©
P 8-6-10

R, RITY 47 SRAE—NETH, BABEN— N ETFREHRE—
B, ik 35 REZ FHSEURA 58 MATH, KEEX 47 NATRITEENETHE

BT RAFAAFIME, BINAPTHE T TOFREIHME,
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ABRAE, M 8-6-11 Fim. XR KRR, TR 47 WETRATINES MM
R RABBEREEAR, E2IBEN HFREHEERANENL, AT
SRR MMEET AR MR, ZRIELER, BZX MR

E""iﬁ&ﬁ\ﬁ/\
P 8-6-11
ROVFHEAE—T, 47 WD TRPEETRH—METURE 47 82 A
A, 37 5 48 HRETLMUER 47, WETEMIER 47 5, B XHFROFRAREM 4
AR
ittt o 37 1482 X, EATEFR - HFR e/ NS ERIREHE 47
ME . SRR, MRRIXE - HFRETHFEG, BEKNF
{29,35,36,37,47,48,49,50,51, 56,58,62,73,88,93,99}, EAIIELF 2 47 MIRTIRAIE 4k

Hilt, HBAFRIMERRE, KEIFHEMBRALR p MESATIR (EREH) s,
s SRR p, AEEMBRILA s, W 8-6-12 FR.

WIERATH S
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W ER

1) AT 448 H
2) MBR4BLE £

. H 8-6-12
HRARRAT IR R =R ST 2
= PR
s (UHESA TR S;

s EATRESENGS, RIDREND, TEXMERZEEERN ZXHFM T
R key, EREIHER.

/% BZIHAMT PAEXRFFT key HHBAKH, UMNREHBLESS, */
* Ji&® TRUE; &W&® FALSE */

~

1 Status DeleteBST (BiTree *T,int key)

2k

3 if (1*1) /* x&ka&&:}#—r key #i#BAK */

4 return FALSE;

5 else

6 {

7 if (key== (*T) ->data) /* HIARFFT key HHEBLK */
8 return Delete (T) ;

9 else if (key< (*T) ->data)

10 return DeleteBST (& (*T) ->lchild, key) ;
11 else

12 return DeleteBST (& (*T) ->rchild, key) i
13

14 i}

B
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EBRABAREN - XHFRER/LPELER, B—MRIRETS 8 /7, ik

HIHATHIR Delete J7ik, *TURIZMATMBRIRIE. RITHKA Delete FOAT.

324

/* R=RHABT MBS D, FEREHERETH, */

1 Status Delete (BiTree *p)

2: 4

3 BiTree q,s;

4 if ( (*p) ->rchild==NULL) /* EFRENRGEREHLETFH */
5 {

6 g=*p; *p=(*p) ->1child; free (q) ;

7 )

8 else if ( (*p) ->lchild==NULL) /* REFHEHETH */

9 {

10 q=*p; *p=(*p) ->rchild; free (q) ; :

11 }

12 else /* ELEFMHRE +/

13 {

14 q=*p; s=(*p) ->1child;

15 while (s->rchild) I* BE, REOEIRK (RAMEEGHE) */
16 {

17 q=s; s=s->rchild;

18 }

19 (*p) ; /1* 3 At ERAE */
20 if (qt=*p)

21 g->rchild=s->lchild; /* ¥Hq#ETFH +/

22 else

23 g->lchild=s->lchild; /* ¥R qHAFH */

24 free (s) ;

25 )

26 return TRUE;

27 )

1. BEFEHAT, KBS 4~7 THRRNTHBRAEEFRAAEFRING
Re BRATRRRSRNABTFRREAC, RERBMERNET, RETH
BT .

. REE 8~11 TR EHNEEATE A FREA L FRELE MR .

- 5 12~25 TR AR 2 TR AR (FR

w N



HeW HR

4. 5514 17, HEMBRIL R p MESIEIKZEE q, T4 p WAKT p->khid
RREL AR s JEET q 1818 47 4559, s fRIM 35 4R, W 8-6-13 fF
e

5. % 15~18 17, EHRBATFHIOALN, HEHNR L. HY5H TR
BARL q 187 35, T s AT 37 IMEREETFRNLER, WHE 8-6-14
Fime

6. % 19 17, WHILEMBRHLA p MABNEEERESY s->data, BILE
p->data=37, H1fE 8-6-15 FfiF.
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7. %520~23 17, WR p Ml q EARE, W s->khild BEL q->rehild, FRE
R4 s->khild JRIEL g->khid. BRAXMIF p R%ETF q, # s->khid $51EH
36 Ji{H%) g->rehid, kil g->rehild $517 36 45, WA 8-6-16 fiir.

8. %524 17, free(s), BRAFMIFERART , ¥ 37 LiriMiBR, MM 8-6-17 Fi7R.
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WM =i

X BB AT LA Y, BATHIRAERMBRSS R RTIRE B iy i, 3T
PGS RRE R, Tk R,

8.64 _XHFREL

B2, TR USRI, RIS T S R TIR A S B
BERAHBEHTENMLSA, AERBGENBATNMRCES, FEg st
BPAT. SEAMBRIGRS I RELCBLT . TXt T HEFRIER, ERREMRLRE
BEEROGERNER, HBRESTAEENERE RN EE. R
B, WA 1 W, ERETMBRERING N, REWTSRIRORE. 2%,
R AR A BOR T R TR . WTEEAE T, SRR
RAHER -

#11n{62,88,58,47,35,73,51,99,37, 93 X FEMIA, TATTAT LAty P 8-6-18 72
B XHEF R (BIRBAHTTRIKFRM/NEIKEF, 1(3537,47,51,58,62,73,88,
93,99}, W XHEFRER T BRI AR, EREERBZ R IFR, wE
8-6-18 YA M. A, FREREREN 99, ARATWEMKLLE, MARKTHE 10
WHBATTLMBRIER, —HERMRK.
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8-6-18

WA, BATHE SRR T, HRESZS - XRHER, ¥
Hllogen|+1, ARABRIBSEIE AR Ofogn), JEMTH¥AL, FLE, FHe-618
HABBAS T, HENEELHZ.

AR B URR R E 8-6-18 HEMIAH, ZHMNEEREN O(n), XERH
TFIFEK.

Hit, MRBAFHBEN—MEGEHFRER, BFRECHRE—IRTE
B SCHEFF AR o IXREERATIAS | P B — N EI, MLk = SUHERP R A e

8.7 TEH-_X#H (AVL #)

RAEML b, BRI —MEEABERY CPE> (FEX4: Balance) M%),
TFE 1989 ARG BRI K. BRESS, BEE MUK, tE
WK S DN, ERIESR, RENER, RFENETEN. FROPORMERRL
SR, HTFE, 5 MALRFRAENMLE. FA, FRNEEPORTUT,
TR, MEARM—HE, AHFS TR, 5 FERt AT, mHE—1
FT RN, XHTFEBITRT , MTHRTER, WRTXME, WHRTAPH,
WRT A4

AR — R, LERMEE, YAOPR TR, HRARSRE, BE
BT R AR SR XA S, SRERR R, RE5
Mo BESBRMY, HHRRBZENOR.
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He® ER

871 CPD

REXING R R, ERRIATRE LR AR, A4 E 2
LAE CRENE. XBERMNEERISTI0X MR BER S —F8 =X .

P = X (SclfBalancing Binary Search Tree B, HeightBalanced Binary Search
Tree) , B—F_XHFR, HPE— M HRNETRTIETROBEEZEZESSET 1

HPRLRE W45 GM.Adelson-Velskii 1 EM.Landis 75 1962 43t/ % B —Fifi
PO RS, BT AVEAR D YoR R R AS 40— SR AVL %

I — R EF, RIAT DMAL R, B R —FhE B A — Ui
A AR R BRI, BEATR—BER, BEACKNETRNA TR
RV, BATRAG FREREZ ZN4ENED 1 RIS E4
RIETFRRERES FRRERER N FHE T BF (Balance Factor) , A8 FHi—
B EFTAZSNTEERFRTRER -1, 0 f 1. RE XK EE— 4 SAEaHE
FRIEIHERT 1, W% R RA T .

AHE 872, ItalE 1 BFE_XK, MHE 2 HARR? XERREERIIN
T SR E U EERR, ERIRTIRE SRR TSGR, A LR 59 t 58 X,
2 58 WATFH, XERAFE - HFREEXH. B 3 260 SR RE R
T, 4558 WATREEN 2, MAFRAE, “HEERTTHME L, FilkEtd
ARFHH . METELHARENE 4, ER/FETENL, BHLERFH XK.
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B3 FRFH A B4 85 = U
872
BERBAGRRLN, BVEETHEMERT 1 MERARNTR, RIKN
BUNRFETR [ 8-7-3, UFIHALIR 37 I, FEATERATH -6 T4ax (Eld
1 ZRUR 58 (MIEMATRFE 2 WA FREE 0), BTLA 58 FFIALUTHIF#
IR TR

& 8-7-3

8.7.1 FH_XWEMRE

T R R E A B R AR T R R, SUBA MR
i, SERERERBATIBSA TROTEE, 2, WRHB/NFETR. ERF
SXHEF RS T, VIR NPT S R R R, AT
HIRERE, (5.2 AT T

330



$a ¥ TR

T REAEPHRR LI R — 2, RAOVEH— PO - R RHIT. ik
AR — A a[10]=(3,2,1,4,5,6,7,10,9 8} BAIE — WHEFR . EWA%SIF
WS ZHT, RE R R, RITEH W SHRRNE 8-7-4 (918 1 7
REIFET . BRETLME ZUHFRIEL, BREXMXEEELE 8 XK
B, BHERIAEEAFN. ROEMBEMRRNE 8-7-4 M 2 T, BEN4 1
ZXHERFRA T AR SRR R . AR ABAE RN TRR B ST {4 — 1 Seiia
HE 2 fIREEH.

1 &2

[ 8-7-4

XFH4 a[10]=(3,2,1,4.5,6,7,10,9 8} RTBIAL 3 A1 2, HAUREH ek, 2T
3 MY B, RIUREHRGER 37 WTEETERT 2, HETERAEE T RN
AR, FRHEFAE, mE 8-7-5 WE 1 (B LAKFHFEET BF
). FE% BF HAE, FHHNEMBETARE ORIERER), LR 2 T
WS, 3 T 2 MABT, XHE=DEERE BF (f#% 0, FEHNFH, mE 8-7-5
9P 2 Fi7R o
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& 8-7-5

RERINFEMER 4, FHEFREELE, WA 3. #MINGNR 5 B, %N 3
R BF fEX—2, BIBABERER T BT BF RAME, BRI MRS NEE FRET
ZHE GEREHHER), MM 4, MRFRITEMYSGAE T F4.

4rSE, WML 6 B, RIURLR 2 1) BF EEMT —2, WM 8-7-6 (A 6. FT
CABATAREE U7 T A, R ARL N 3 £ 4 WART, MTHesEwER
REIGHEFREE, BRERTSER 2 WAET, WE 7. WMER 7, AFNAE
%, ERERANEEITM, w8 FE 9 .

[ 8-7-6
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ReW HH

LIMMEER 10 B, S5HTCREM, IFE 8-7-7 M 10, FEMANGEA 9, WA 7
) BF T —2, Eif FRIARERSE/ N FETR 7. 9. 10 HIFT, HEMRE
ENERESE, 49 KT 10 WABT, REAEE ZHIFRIGRHER, A RaE
FIERMIZERE, WA 11 FiR.

E12

877

fFAMERE 11, RIURAREETLR 7 [ BF -2, MR 10 Y BF 21,
WERRE, ENF—E—f, FSHA%—, MIENLKESE, TREEREHE,
BN TRIORE RS ENTE R SHRARN. X2 R BRI X
4. AEAIE?

Fge—, FE—RLENEREFTE—H, TRRIVEMEN 9 LR 10
BHTANE, (8% 10 T 9 WATR, SR 9 8 BF H—1, MIHEZERT7 I
BF /4 54%—T, fE 8-7-7 W 12 ffir.

IXRERATE AL 7 AN T TR, S2IE 8-7-8 A 13, Bl
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A8, WBRERIZAHEM, 46 # BF £—2, MEMEZT 9 M BF 21, W 14,
BEESELL 9 MIRESR, BITHIE, HEIE 15, WK 6 M N 7 WASHE
1, FELL 6 MRS RANE, BRAMEIBEHTE R, WK 8-7-8 (A 16 fix.

P 8-7-8

P A RERRAR: “BEA—MTF, T —HE%; BT HBE, i
TS TS, 6T R T R, TS T
Sk, T —ARE." MEARELE RS, TR R, HEIREE
XHFR QR R RIEE M T, —BRIAR PN, DB, R
R R TR RO WS B B RIA XA BT, REREL, HBUNRFH TR
2R T BF RAT 1 B, fbARE, ANT—1 REZAERE, W EFIRESR 1. 5.
6. 7 MIEAS. WAZSE, BN TITRIE BF STKTRE BF FFSAHRH,
B GE EAT — R LA SRR, R FINER — KA B ST T R
, fnbplshgha 9 8 MIHEAR .

8.7.2 FHI_XPLMEE
T, BXAZMMESE T, RITTUKHRATT . B56R TR UHEF
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¥ ER

ISR, m—1 bf, FRAF T T
I SRR XA EBHEL +/

typedef struct BiTNode /> BEHH </
{
int data; /* HESHE */
int bf; /* BESHIHATF */

struct BiTNode *lchild, *rchild;/* A&HKFi4t */
} BiTNode, *BiTree;
RIE, MTEBERE, RIORTDIT.
/* Hihp ARG XMA ML RLE, */
/* RBZE p MONGPHRE L, FFRALBINOLTHORSSE +/
void R_Rotate (BiTree *P)
{
BiTree L;
L= (*P) ->1child; /* LR PHAETRIRLE +/
(*P) ->1child=L->rchild; /% LOEFRERG P LT </
L->rchild= (*P) ;
*P=L; /* P HGHMGIREE +/
¥
HERBAMNEERR, UEA—DHFR P, WEMNABTEARELH L,
L ATFRER P WATR, B P BUR L WATH, BEH L Hik P BUNRE
o PRI T —RATERME, WA 8-7-9 FiR. Eh=fABAETH, N RFEH
WL

HEANBTR P4 =R FBANGRFEMTH B ERE FEit
[ 8-7-9

FESIFERREEA R N (E 8-7-5 ME 1 FE 2), RERLAIERE.
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m“
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ZEERAEARABAT o
/% R P ARG RMARHE LRI, «/

/* RBZE P HEARGMBEE, WRELDZNOLTFROMEE 0 */
void L_Rotate (BiTree *P)

{

}

BiTree R;
R= (*P) ->rchild; /* R#EEQ P METRIREE +/

(*P) ->rchild=R->lchild; /* ROGETFHERD P LT +/

R->lchild= (*P) ;
*P=R; /* PREOWHIREE +/

XERARBEAERENTRE, ERAHRRET . EREIFHRFHIEER 5. 6.
7 (W 8-7-5 K 4. 5, E8-7-6 (E 6. 7. 8. 9), HEAIEHRIE.

IUAERAT IR 72 FRNE R AL TR ) R B AT o

#define LH +1 /* A& */

#define EH 0 /* ¥& */

#define RH -1 /* & */

/% SEAIEAT T ATIRES SRS SR £ T Bk HE AL/

/% AJEHRE, 4T HOHOHREE </

1
2
3
4
5
6
7
8

9

10
11
12
13
14
15
16

void LeftBalance (BiTree *T)

{

BiTree L,Lr;
L= (*T) ->lchild; /* L&A THETHRIRER +/
switch (L->bf)
{ /% #eE T HETRGFNE, M THLR */
case LH: /* H#EMALETHARTFHLTHE, SALLERLE +/
(*T) ->bf=L->bf=EH;
R_Rotate (T) ;
break;
case RH: /* ##EMALTMEARTFHATRE, BARKLE /
Lr=L->rchild; /* Lr #@ T $ERFHETRIR */
switch (Lr->bf) /* #A T ARLBRTHFHEATF */
{
case LH: (*T) ->bf=RH;

L->bf=EH;



HeW ER

17 break;

18 case EH: (*T) ->bf=L->bf=EH;

19 break;

20 case RH: (*T) ->bf=EH;

21 L->bf=LH;

22 break;

23 )

24 Lr->bf=EH;

25 L_Rotate (& (*T) ->1child) ; /* ST #AFRELRPHLE +/
26 R_Rotate (T) ; /* T HERFHEE </
27 1

28 }

B, BOELT EMHEER, SAIREL 00 1.

1. EEBORA, A TTIREFEIEN TR T. BT LeftBalnce M¥UHIAM
B, HERELWALHFRESTFERS, BATRNEEATEFRINE
BEo HAUiESL, WHBT T MARZ RSIZR P4 T BF MEAT 1 %K.

2. B4AT, RIS T NAZTFRES L.
3. 8 5~27 TR AN

4. % L FEETH LH, B 1, RPESRENN BF E/F5HE, B
I, %5 8 17, WEAIN BF [E&HCA 0, FHE 917, BATHIERIE. #IEH
i 8-7-9 Fr.

5. % L {T@EFH RH, BCA—1 0, RPCSRENK BF EASHR, 1
BT EHONBEAL . 25 13~22 17, $1XF L A BT Le i) BF {EXIHT, MB30R
55 T FL A BF {8 55 24 1744 487 Le 8 BF 3Ch 0.

6. %2517, MBLARMATRETAIE, WH 8-7-10 B_EFTR.
7. %26 17, MBLRITARE, WE8-7-10 ME=EFTR, TERTFERE.
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HANH R — Xt FANJG RSP TR

JERELLRAE RS AT ) »
B TBFRE S Al WRERR T

4 8-7-10
[FIRE, A AR R ARG 20, BBRRAY, RHUHET .
FATHIE G TRIOHINAE R 9 T 8 RbRMTINA TAiHEs, FEIURESE P-4

HIF (i 8-7-7 | 11, 12, [ 8-7-8 Y 14. 15. 16 F/R).
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AT XM, RIWERSAFTRIERES T o

/% BEFHGZSHER T FRALR e HARXRFHEE, WEA—A +/
/% BABAK N e I EIHES 1, FUES 0, FRMARRZIMAR */
/x RERH, MARBRALR, FREE taller ART KHEE, */

1 Status InsertAVL(BiTree *T,int e,Status *taller)
25

3 LE(1*T)

4 {/* HAHEBE, # k&, X taller A TRUE */
5 *T=(BiTree)malloc (sizeof (BiTNode)) ;

6 (*T) ->data=e;

7 (*T)=>1child=(*T) ->rchild=NULL;
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(*T) ->bf=EH;
*taller=TRUE;

else

if (e==(*T)->data)
/% BPeAER e HMAARFHHENRAEA +/
*taller=FALSE;
return FALSE;
}
if (e<(*T)->data)
{ /% RBSETHETHERITRE </
if (1InsertAVL (& (*T)->1lchild, e, taller)) /* HK#A */
return FALSE;
if (taller) /* EMAHTHEFHATELFH K& */
{
switch ((*T)->bf) /* #&E T #FHAE */
{
case LH: /* RALFHULTHE, TRAELFHLE +/
LeftBalance (T);
*taller=FALSE;
break;
case EH: /* RALZETHE®, ARATAMKH RIS */
(*T) ->bf=LH;
*taller=TRUE;
break;
case RH: /* RALTHILAETHEG, RELTHFSH */
(*T) ->bf=EH;
*taller=FALSE;

break;

}
else
(/% BRBSETHETRPRITHE +/
if (1InsertAVL (& (*T)->rchild, e, taller)) /* &K#A */

return FALSE;
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45 if(*taller) /* EHAITHLETHALETH K& */

46 {

47 switch((*T)->bf) /* #FETHFHE ~/

48 {

49 case LH: /* RAAFHIAETHE, AL, ETHEH */
50 (*T) ->bf=EH;

51 *taller=FALSE;

52 break;

53 case EH: /* RALETHE®, ARLTFAMHOoHES */
54 (*T) ->bf=RH;

55 *taller=TRUE;

56 break;

Pk case RH: /* RALTFHILLTME, BEAELIHLE +/
58 RightBalance (T);

59 *taller=FALSE;

60 break;

61 1

62 }

63 i

64 )

65 return TRUE;

66 }

1. BEFFGHATRS, 58 3~10 fTRIEYSRT T AR, MHiENERE— M.

2. H13~17 TFRSHFERRSR, WATEEA.

3. $18~40 7, YUFHN e /NT T RIRGRMERS, WE T MATFRER.

4. 55 20~21 17, BEAAAAERL, HEHKBINGEE false, BMHHHAL R
I, PUTTEE.

5. 55 22~39 17, ¥ tller 4 TRUE B}, BBEA TR, MWHTEHE T 07
HWEF, MER 1, RALTFRETHTR, HEMAM LeftBalance BT
ZETFHRERAIE. RH 0 -1, NBMAFEALRBA LR U HEF R
KFETEYE, AREEZURXN BF ERIT.

6. % 41~63 17, VHIHIL R e KT T MRGRNME, 7T NATRER. A5
ERREM, AEER.
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AT IXBARIRE, AT R A T B R A — SR A BT I F BB ED
AEAFHER R SE 8-7-4 WA 2 HHF A FAH — XA

int i;

int a[10)=(3,2,1,4,5,6,7,10,9,8};

BiTree T=NULL;

Status taller;

for (i=0;1<10;i++)

{

InsertAVL (&T,ali],&taller) ;

)

TS, BTHET, F2EERBREK, RELER, REGESERSMAT L
Heh, ERREXEE, REREECE24Y. AEHBEERTERRN, B
SRR TR KA R B L]

MREANFREERNESAGBWANTF, EHAEXERNENORELHNEARN
MR, BRRMNTERR R GEFR, EREAPEN SR, TRECE
RARHARR, FRITEAAER, bR = HF R 2P 3R, A
HE R RIS AR A O(ogn), TIHEAFMMERLLY Ofogn). XA R EIRAA—
MESERRAES.

8.8 SEEHRM (BH)

AEHEAT CBE <28 BRYSEXBHT: “BAR-ADIRES
#, AN FLsked T, wRFLHE-ANAFRRFT KK, BPHLT, &
HAR—RRFHNAE, BAFZE-NARRRAALLE R4t 2 £ T2,
ATHRAFEGESH SRR ... ..., BERXABHLL, LFARRAEGIL, AL
FAth A, XTGLSHEMARRR, EFRAIFHOA, BFARLHT . ©
R, XR—MRIFEBONM, B2 AEUHEIE.

2% AR EH P MBS ST, AR RS TEN (HBSHRARB TR (Java 1)) — B8 %
FEAE, ZRHAPHER 5 e FHH ik, 4ot Xt (Red Black Tree) ¥, 58—t (AVL#) ALBAH
#, TakE (Fktie) £ BEOAS,
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/& 8-8-1

BRBANEI R AN FH BB RIIE, LS RN HEEERRENE
BURXT MR ETFBURIET -

P — AR MR A AR AT AU, XA BRI — N LR AR Lo AF
FEBOR BRSO, EUETRERBARMSME, AR AR E KRN
o XUt H AT PCIERMA/LA G ME. TRHRA LURE £ G ARHFHE.

FATRTE RIS M BIRA S, SEERSRANTFD, HLEBHHENERN
IBEE RS RE.

{EMERIBRENBIREER K, KEINFELBRIMELET EAME? M
PP LT ARICROBIRL. RPN ETNXMHE. EXFERLT, RN
LT BN T T S A 1A A A S A U

—EBY REGXFHSMREER &, RTNRASREN RS RETML, WEK

A TR A DR MUUR FHRIZTT R LB A3, AL XA
SO SRR B3 A TR LA B A 2 X268 A il 2 A T B ]

RE—TF, AT EE—MIAILHIA SRR TR AR — DSOS, it
AT B BT VOB R BUL TR, XRARRERM Hh, K7 R
SMERE I IR, BT B SR A R AL X R (A1

ROZARAR, HBR—IERTUELIET, BREESREH T ITX.
CXMIREES, SRS ARARET.
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W W R

TAGERARESEDTTR, ETRREREMAE, REGEARNEE A
(HERWA TR DRI BAME) , BARMBEEN K, REHEHRLTRGAA
7o ERESAFFROMERBEART S, XBAR T I FBE EOMES, iR
BHTHE MR — N TER RS, HHEIAT SRR .

ZHEHRN (muitkway search tree), HE—MEEANBETRTUS TR, B
FMERETUEREN TR HTERERN, TR ARSI
FRR.

EXE, B MENTUEEE O TR, UREHBETRINS SRS
o ik, RATGHFEN 4 FHRTR: 2-3 /. 2-3-4 4. B RN B+#.

8.8.1 2-3#f

BEZ=, RRSERILNGEE, ‘—5 =22, MHWER, F&56E, A
et R 2 13 RBEANFRAKT, AEIRGE—FREH, BREUX
M SHF 2 3 ABETIXR.

23 MEXHN—REBEERR: AP MERBREFIET (RIKE
H2ER) BENETF (BATKEN 3 4R)-

2 ARAE—ATENEIBET @ERART), 5 GHFREL, £7
WEEHTRNTETE, ATRESHTERATELE. A, SZXHFRAR
iR, X2 SRELREET, BARARD, FERE—IET.

— M ILRBE—N—KANTERN=ABTF EBEBT), —1 3 AR
AET, BLRA 3 M. MRREA 3 SRABTIE, EFREE/NTE/NTHE
R, ATRESATEATRNTE, TRTFREEATRITRZAKTE.

FFE 2-3 WA FAER —ER L. mE 8-8-2 Fr, sE—RARM
2-3 ##fo

Hx b, 2-3 WHANMTRETHEROBEANCESROME. #5, 81
LRITRER 2 SERHTTRER 3 S, BREFTAM FHER—RK, BRREHT
SABRAER



2R, A NTESHHENFH,
EFRUNTS, EFR12. 14KF8

IER, ARITEL, 14

F=AFH, £FH9. 10
INF12, BFHISKTFI4,
PFRINFI12514218

23RFTHEMFBER—BER
P 8-8-2

1. 2-3 RN SEH

HF 2-3 WIHAKD, 5 HFRERE, HARE—EREEETTFHR
Eo TETGHFRARNR, 2-3 BHEA - TENSBRATESZRO AL
HIF A B

2-3 WHEAFT 4 A =F 5L

1) TR, BA—A 2 RN, XRE SR

2) WMALREI—A 2 HRmHF Lo R, BTRASRAF TR, AL
ATWEEHFGN 3 G . W 8-8-3 AR HAFENALER 2-3 &
FRIEATCE 3, RIBEFH AL, 3 L8 /N H4/h, TRRAESBEAZIN
TR 1 FHEMOLE, FILREANRERRSIL R 3 4R, W
FEXEEERIEARE . MR, EYEA TR S YR T4 AR TT R LR
INR, BERELAWAEL. B, FHEANE 0, NLARRE 0" £X
‘1" AT .

0 AT AR E AN AL, HE 882 HH M 883 HABRMRBRAT.
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3) Bk 3 HRIFEA—MHTE. BH 3 BAAHBLR 2-3 MG ERAR
B (E2AWITE), BT EEIRS, BERPHTESEATEY
ZFEPEEE—m LB, SANEREEET].

AFESL, WE 8-8-4, WEMAEFHATE 5. LibBHAHERTES th8
/N 4 K, BRCRZEREBAEME 6. 7 TEM 3 L ®. WERET, 6
M7 EROCER 3 G5, NEFEM. WA EREHIGEE N 4 B4 2 405, Hit%g
BT 3 S, RRERBAE=1ET, TRMBE, % 6. 7 S5, ib6
54 4R 3 H, K S BABHTRET, ¥ 7 RAENERT, WE 8-8-4 MAHE
Fi7Re

B, WK 8-8-5 i, HEMAEPHATE 11, ZabEHAHREITE
11 b 12, 14 /M9y 10 K, FEIERIZEHERALERE 9v 10 JTHH 3 ZRfr
B FFHEE, 9 f10 SRRRERHEMAE M. WA EHTIGELE M 12, 14 th2—
A3 G, RREEIBATTET . BHELR, 12, 14 HRMIGE, 4H8 BT 24
e TRMEB, 9. 10 475, 12, 14 hifs, RS 8 FrEh 3 44, BL
Tk anE 8-8-5 f94 ERET.

FRENGIT, W 8-8-6 fin, WEELMPHATE 2. LiTBHATHEITE
2t 4 /b 6101k, RILERIZEBRERALERA 1. 3 TN 3 SRANE. 5F
Bl—HE, HRERI, 1. 3 HH, 4 6 HREE 3 4R, HARERBATTRT, B
B, 8. 12 ZEER—A 3 4N, TRERE, UMRIMREHE=RCEAE
FRMMAEEIMOTRET. TRH 1. 3 74, 4. 6 75, ERLEN 8. 12 i
4, BATYRINE 8-8-6 A EHET .
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BRI, WIERMIEIN, MR 2-3 RHEAR BB ST G ST
5, WA B 28,
2. 2-3 RIEMIBRSEI
XF 2-3 BEEGMBRRBL, A0 RX A A AR R SIS, REA R
To 2-3 WRIMBRLA A =FMS. SEAMR, ROIN 3 4A0FH3E.
1) FIBRTCRMT 1 3 Sl FA AL, XIEMER, REEERS A
BRIZTTRENTT, A mBI SRR AL . P 8-8-7 FTR, MIBRTT
9, ARERIL R AATTE 10 1) 2 ZiRENA .

8-8-7

2) FMRETRRT 1 2 S L, NEMRME— RE— TR W
SRR ERAR, MIBXEIAT, ATILER 2-3 RIRE LR RATXFHER
LK. HoinE 8-8-8 Fn, MMBATMMBRT LR 1, AALK 4 ARE—
241 (ERERNET), HRNERAHREENLT .

B, *TMERA 7R 2 SRmin, ROTHESNFRHERLEE.
W% —, WERMIGELR 2 45, BA—1 3 SRMAET. WmE 8-8-9 fir
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R, MBRGEE 1, IARHELRE, B 6 MAPGE, 4 A 6 WABT, 726 WA
®
®
& O HOW
P 8-8-9

=, WERIICRR 2 250, EABTHR 2 4. WE 8-8-10 fix, It
BFBRES R 1, WRERARSERRALAET, HEREERAER, Mk
2, RAVEFRRILSR 7 280 3 45, ARAHLLL 7 REKIITTER 8 TR, BEEIARMGLL
HLICH 8 MARITEH 9 4hFE4ER 8 MIALE, TRIA T 8-8-10 KhEE, TR
MR, ZRAEER.

0,

[ 8-8-10

W=, I mRRE—1 3 %75, W 8-8-11 Fim, MATHIREA 10, &
BRAEAGE 120 14 XMEERARRERN 3 BT, TRERERIS, 12 513 4

HRALEET -

() O
ORI CED) (7 (19
OO@WOL GEOEH®

F 8-8-11
WA, SRR — AR, SRR AR — A AR (T
AR EERR 2-3 RIE Lo A0 8-8-12 fiiR, B 7455 8 It RSB EM—
A EERE) , SR BB 2-3 MEBE, MR 8 MSGRIEZATH 6
BRI, B 1459 B3N 3 A, BERNAENHET.
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1 8-8-12
3) FRMBRITTRAL TR FHIS L IR TER R R b s i R 15 2
HTCHRMBIRRFHTTH, FRILEIIRAMLEIT .
IRRATEMBRA S LRV 2 451 W 8-8-13 FURRATEMIBR 4 £, 447
JEAREICHATIRR 1 54 6, B, mT 6. 7 & 3 4N, ATWEM 6 KMz
W], W 8-8-13 AEFTR.

®
0,
T DB ¢ O OOV

P 8-8-13
IMRBAVEMBRA SRR 3 SR —TE, ME 8814 FURRMNTEMILR

12, 14 09 12, MES, ST, BRMZREKR 3 SRNAZTH 10 LFE
HBRALE A

C ®© (e O O O 6B

P 8-8-14

LR, MR 2-3 WEBANMMERSAA KL TIR, BORIE, Q8w
H, BERBERAREN, FERIE LEXLS e AR EEE.

8.8.2 2-3-4 H

AT 23 MEYIE, 234 WMRIFEM T, SHIME 2-3 WSS R, G
T 4 EHRNERA. — 4 BREAZNFAENTRARN BT (RBAET), — 14
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$a¥W BN

HREABALT, BLREF 4 VBT MRREA 4 GRABTHIE, EFREE/N
FRONTENTE; BZTFRESATRITE, METENTE, F=FRHE
ERTFHETR, MEATENTE; A FRETKTRATRNTE.

BT 2-3-4 #f0 2-3 WREUK, RIXERETENF—T, WRRMNGER—
¥4 R{7,1,2569843} 2-3-4 WKL, WA 8-8-15 fim. B 1 BESFHEA
7. 1. 2 BEERE, ER 3 MTRRE 2-3-4 REEN 4 EEL, BRGEARTE
BEfS, BRBATTR S, BAESEBET 4 ZANEN, EHFINE 2 1R
Z R ER LR RETREANEAN RFHR T H 7 19 2-3-4 .

®
o B afed afbhs
(OaN

[ 8-8-15

[ 8-8-16 Zxt—1 2-3-4 MMERL RAHELRE, MEREFR 1. 6. 3. 4.
5. 2. 9%

@

(8 (®
RO
s &6 -4

8-8-16

8.8.3 B#
RAVAFLHY B #, B TIEAFRREE, LIPXEMHRALAELB



T, FIHSE, RATATE B B #.

B (B-tree) R—FTMHISIERR, 2-3 /I 2-3-4 MHELR B WAV 2
REBKRHBTFHRERY B WHH (order), FHilt, 2-3 /& 3 B B #f, 2-3-4 AR 4
B B 1

— m B B RAAM TR
" WMRRERARM AR, WHEDHRRTH.

= EHE-N RS XL REAE 1 ADTEM kAT, H(m/2]<k<m. ?
B AMFLER o #0H 1 AEE, Hep[m/2]<k<m.

= AT R T R R

. ESEEREATIEEEE (nAKAK AL KA, e K
(=12,0) HREF, H KK (=12:000); A (202,0) KA
FRARL RIS, EARSE Ao FTHE TR ITA S SRR FENT K
(=12,0), A, FHETHEFALANXRFHAT K, 0 (Tm/2]-1<n
<mel) FREFOH (Kot HFRETE.

i, FERF 234 RHIHEA 9 MRURMERTR B RRRILMME 8-8-17 (ATEAT

e MR ETTHET SR TTRN Y

n K K K

T ]e]r]
358 S h A .
oy clnnnnalonnng

8 8-8-17
76 B EER SRR — MR E RS mAEL P B TS U R

HoyB, RATESRET 7, §HRMSME (LB SBSRIREN 3. 5. 8
SATEE, RILT ALY, BES 18 2, FILES A FEBRSMFR 6. 7 4
i, EREIFTENTE.

EF B WEGHARME, FRES 2-3 WAl 2-3-4 KRR, JREMEOTHE

@2 “[m2]” AFRSTF m2 6Rkh 8,
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SRKME.

BAVERTIMTFLARE], MRATESIMECBIIRRBOAE, ST B R
LHIRER, A2 B RLEHE AT AR A R ?

WAV, WIEER, RAFTAKNEESBRASA/NITE, SRERES
HERR— BN ERM T, X F— MBS, —TKETER 211 3 214 4
Fho

AEUER B B, BEARMTEASIERRLA, FRTE —KLHEAN
o FUMBRAIEH B WBATIAE, (45 B RIME (RERMTH) SERFHIRT
EA/MALAS. i —4R B MY 1001 (B) 1 MEREE 1000 1X4F), &
BN 2, ERLMEFEL 10 2R F, RAVAZELRE R ARBENFS, 3
LA b, FRE-DRRFES TR LRI . Xt e R (1%E
NSRBI, TRTRAKRIRER. +3k, HELHR—8K, &5
LRBILHART KD

EXFTR, EERAFNHLT, SRR RRATEA LR R AR
REEEE. BT B RESNTUATL - URESHBEMNTE, HLSSURIRIER
A, BT T SAT 4 AR B, ITTHRE T thE. ATLAS, B REIEK
AR H W IMER SRS & R

HBAXT n DREFHI m B B, BIAHSLREERILKE? RIBRIE—2T.

BRELE L MR, BUBEEVH 2 MR, BTHRREMIMENM LR
A Im/2) TR, WBEZRELE 2X /204, ) XS kel BED
H2x (Im/2]) AR, TR L, kel BOERRET F4R. % m B B #iA
n MREF, WASMERETHTHES, REORETERABRIAEAN 041, B
Hn+1=>2X (lm/2]) *1, Bz

kSIag[ ][ IJ+1

AR, FEAH 0 AT B LRI, WRLANERRTLE A NHE
BRI L g, 1[—’)u

8.8.4 B+#
REWMERIMELHT B WAELIFL, EHTECERABRMN. X TREH%



B, BRAVESAT LB bl R E R TTE, X — IR AN AT .

AR B WEHt, RIVEETEMERZ EWRBRE, RITUASEERY
TUBZ F#ATE R, W 8-8-18 iR, WAIFZMIIXM B, BIE S
R TR AFTE, RATATHFEFHFANTE, TE 2—5HE 1508 357
T 1—>TUE 4—>JUf 158 S TERMERBITLE R, HEREEPNTE
AT UGBS, XA, A T RE LI R A5 TT R S Al — e ?
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0K K Ky

ool
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mE2 @3 T mEs
[ 8-8-18

AT BHXARRE IS, BREDOIF. —MEBRELRETREAIER RN
BERENLEH, ERXFFARRE A THRFE, BHHER, dToLEEELEE
HIRMAFIE, XRE S ZHRA TSR, ERTERESRTZENTE.
EREAM, TER&ET, TRREREET AR BT E ZALANHEEE. X
A SEREF SR A A R — R E TR AT, ER— LA TEHR
NHEEEM, LS RERHTRIOK. THENRRIERES. XF, HXE
BN MEHERES, BT EMNZRERN, B MREATHANERES
ShEER .

FIFER, AT RESRRATATRE G SRANM, RIVERAN B REMER
E, METHOTRALHR, X B+

B R B SO RAFTHRT A —F B WA, ERREL LY, BHEe
SARBAEELNHT . £ B Wh, S MTREZNSTRHIK, ATAEN
FaER L, WHRES XA R L. TfE BoiRfh, HIMED SIERTRITR SN
CAEZRS IR B RFESE (TR FERSIH. B, B—IHT4E
SR MR — T RS

Blnp 8-8-19 FR, BE—HE BHRIAE, KEXRFHRRERPHXRT
FENHFEE BRI, FEEATAM 4 AR
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= AN FARASLBXRTHEL, RIEASXEXRFITRNE
Bt TGS RUR SRR T K/ B /INTT A4 85

= IESXERTURBRERS], ARPREERFRPIRA (BN
Ko

XHRBARE BRI ARAET , MREEMINER, RITKIARLERHE,
5 B WMERTAMER, AASIEES CHRRE TRERNXET, SRR
KESIH, FREBHKFRCRIOIR, ERTEIIOEMRBFHLIRLE .

IRENTRTEMB/NREF AT I NBI R IR ER, RAOTAAT AR AW
MFERM AR, REHXER, TR IER 18 A T — i F st vl s B i %
#F.

B+ IR B A ATEE N R HNERRIER 18~22 FHEEN
¥, HATTLLEE MR R RREIF 1 18 FI2E, REEAEN T4 REIIF
ARG EERNFAILR.

B+ MBS B EARS B W20, FREEARMER TR AR T4
REFTME. 2
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EAFEMENITRERN, RIOGLHY, WREEERIEIXBFICT,
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FHEER, HEMBENERRINEE i RARNMERERA T HREFA i, Hx
R X TR, FEL 76 FEE BRI S %, LOC (a) =LOC (ar) -+
(i-1) xc, HREBIH—MTRAFFHLRMNE i—1 MATAR, SR
Wt .

B RATRI, AT ERBGR, ZMOHTE LB BEATREN, X2
BIALE? (R IEEE KT key 1B ZEAR)ITR A AL R ?

8.9.1 HIIREREN

RAXFEH R, RRBZARE, WHERATMK=EMASTHENE, T
RAREIFRFELRN, FELNTHEARTRHESEHZELS, — A AR,
BAEVHR, FRBXADAN, HBK=FLEENRELERY WESE T . aTmRR
TN, IERS ERALEREHNEE, ARSETER, R, FREK=F0,
HAH, BERE" TR TEREEN, FHERR, IBMEARITARE/N
KT “k=F", Bk K=F REAMARBEITHFTEEINNE.

F 8-9-1
SAELMEITRKEE, BRRIUFRER, KENRELREFHI . TE
HRIFERERER, WHEH, WALE, MR AR K=F, &
TEREWELT AR, HRERRIE.
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R RAR— BT A

BOIBARRIELFOF BN C R Z R —MUEAXEXR f, 68
FIRBF key MH—NEEELR € (key)o ZRET, RILX MBI BXRELE
BEM key HIBAT £ (key), HEREAREEX MR, WAETE f (key) HIfL
#E.

IXEEAULXFMRR f FRABGIER, XFRAMAE (Hash) B¥L. Hox
8, RABSIBAREICRFME—SUESENFM SRS, XPELEE SRS
FYMAAE (Hash table) . FBAKEEFX W AYICRAEM CLEIRAIFRN B AL .

8.9.2 HIREXRSR

MR SRR F L .

(1) ZEAFRERT , 3B I MO BRSO BT S RO ML , R RO 77 R 20
Fo BBK=FROMIBEATE, FORL BHEE ROLAEREEE, W
2R CBERN, BRIMANEIRE, NRE BESE, XMTHOKEE—
—HATTLREIRIE . B2, REMARTE, RAEHERER— MR
ML EEAEE -

R | EZ HBAE
HK=F *wEE BWEIERK
EAFE | mBE )
BEAA | LFSRE

B [ZL

alwlo]|=

B 8-92
(2) WEHITEE, RATEE R B RO TR B L, S EI
AV AR . BRRRER, EWEN, EBER, dTHFRANRE—TEOIE
#H, FEHAERLABRHRN.
FrLABE, MAIBARBER—FEETE, WR—HERTE. RiMES5RER.
B ESHARGR, WEJUHMER, SRTHZABFELMERXR, TLUM
R ERFOR IR, TR IERZ ARG 2B R, CREXBFARX
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e Elitt, #EIEFREAERNFHEE.

BOIBARBE S RBATERER SR EEAFHITR. MTERRYE, BRT
WHER, HERREAKRE. ETHAFREYE, HIARARTREREHNBIRS
HIHIRES

WIAFERER R, TR RRESITRINI, MAEA SR —1
PRILTAHE, RONENERAL, RAXRT "B £k, MENETE¥
ISR, XREBREAEER . LA MABEREERNESSHE S HHES KHFTIEH,
B — SRR ME— R — A A

FFEFIREAEGTEEER, LmER— YR 18~22 SMFEY, EHFIx
FEIERAT BMPARRTITROHTFRATRE, BEAE. BMEFERBHBTEN
WEIRS A SR,

RO TRA%, HOIRERZAATRIT? XM ROTEELRIR, B2kt
—AMEE H95T. FEREF SR B BRSO BB B R SR [

A—ANEERMRE o EERANERT, S REF, BB R RN
HHEERRA RN, AIEH, AR EA. RO HSWEFHNREFE key, =
key,, {ERHA £ (key)) =f (key,), XFIRBRAFAMR (collision), FB key, Fl
key, FRAXM BB BRI SIA (synonym) o HHILT WS LIRIERMIES, ARG
BERER. RERNTT LB ORI B B BAE R TRER D, ERAREE
AR, TRIMALEMRRET —MREEENRE, XERIEEBHERA
Y

8.10 Bl MHIHIETT &

FEMA 2 FEEB BB AE S, REMHRTREND, LEBRRALH
%o WAt a4 HRFHBPIERE? XBRIEHD T US% .

1. itHER

PR — AT MRAE BT A 9 X R F AR 7= R, ERIXNM AT ER
SRMHE, SRRREHE, I TFREFREBERRE, R AKRBRERIIN
KT o FE G R T AR RO St R 5 R T BRI Tl
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HeW

2. BEIELS S

BATRIA AR Z b AR (R, Bl MR R R B MO b #5301
TR, KRR MREAF SRR ARRIA, HE A SR 2R (R 6.

BTRRATREN AU A R T %, fiHRIHX I R A2
HETRER MR, BEAXLT SRR R TR AR RS — T
[i1=8

8.10.1 E#EENE

WRIATIAEZR 0~100 BN FLEIEE, Wk 8-10-1 FiR, LKA
FHOXA R F R BB B ihk . IR f (key) =key.

% 8-10-1
Hdik Fi | A%
00 [ 500 J1
o1 1 600 71
02 2 450 71
20 20 1500 J

MRRMNAEELITHR 80 FHAFHIADK, Wk 8-10-2 Hir, AR
ot A IX A SR R AR S i 1980 SRAE ik, B f (key) =key-1980.

#8-10-2
Huhik HAEESR | A%
00 1980 1500 J7
01 1981 1600 J
02 1982 1300 71
2000 2000 800 J1

WRRYE, FATT LB TR M RBE T, B
f(key) =axkey+b (a. bh¥¥)

XPER B RS R A . 8, WARFAENR, ERERXREREHM
HERFRMWR, BAERER/N BTSN, BTXRRRE, £RLTH
o, WHERBARE, HEHARM.
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8.10.2 BFHHiE

MRRMNMXBFECHBESORT, LMRMNKY 11 LFNS
“130xxxx1234”, HAR=RLRBAS, — RO ARESEHARNTHME, 0 130
RGBT, 136 REIHMMT. 153 ZH(ESF; FREMNARE HLR #1515, FRM
FERARR; RRAARIIERAS S, W05k 8-10-3 fix.

#*8-10-3

130xxxx1234
130xxxx2345
138xxxx4829
138xxxx2396
138xxxx8354

SESSHHAE [ HFHS, T
PRINET | BIERSIbL

HERMNEEERER AT RATRIEE, WRATFNSEIRET, BARAET
RERT 7 ACERRARFIN. AB2ABATERR G H A PO B A LR AR RIERE . IR
PRI T AE IR R AR 5 th B A1 B, AT AR R R I F AT R ¥ (0
1234 B 4321) AR (A0 1234 MUK 4123) AR . HERFES R
BN (40 1234 K 12+434=46) FJ7ik. BEOHMER T RE—HEIEY, %
AT R TR BRI SO E .

XEHATRE T — A SRA—MEL. AT R R T — I RS
SRR T, XA B R R A2 F B

BFMT IR IE A LI AR BRI, AR ISR A A
HCHFIE TR AE5), SeT A% RIX AT .

8.10.3 FHEHE

AT EAREE, BT R 1234, FABMTMR 1522756, EHE
AR 3 frEkR 227, MEEEat. BHAKE TR 4321, BACKTFIHE
18671041, HEUPEM 3 Argtal LR 671, tATLLR 710, Ff#FIht. FIrELH
HHEES TARFE XTI, TRECURRRARIMS.
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He W ER

8.104 #iFx

FBRBRRARRENERE S BRI B S LS (RGBSR
BT LAELL), SREHIXILEA BARA, HRMIIRRK, BURILE/EN#Etat .

IR K TR 9876543210, HFIRERN =1L, RAVEEH W4,
987|654|32110, R/FHENIMARA 987+654+321+0=1962, FsR/F 3 FA351FI
HohikH 962,

AR REXEAR R GAES AT, ARG — 3110 55 — IR B 7 B S X4 FF AR AN
HANERATH 987 F1 321 [T#%, TEL5 654 F10 AN, K 789+654+123+0=1566, L,
B EF sk 566.

FIREEEATERERRFHI, EEREFOIRL .

8.10.5 BRER¥E

W7 iEA R R BB R BT . M THEIRK D m B R B AR N
f(key) =keymodp (p<m)

mod R CRAYD) MRS, BLE, XFEAMATAR R FE R, b
FIFEST S FTB E R
RBAR, ATTEMREMAETIAFREN p, p WAEEAL, RTHELAS 4
A 3.
Bl 8-10-4, HADTH 12 MIRINKBFUEHIIRE, BHT f (key)
=key.mod 12 {# 775, [hil 29 mod 12=5, FFLAEFEAEFE FHRA 5 HIMLE .
#8104
[F#s [ o[ 1[2[3]4a[s[ 6] 7] 8] 9[1w0]11]
|ﬁ¥|12|25|3s11s\|e]29]73|67[56j21 [22747]
ikt RAFAEP I FTRER), BN 12=2X 6=3X 4. MIRKWFHAHR 18 (3%
6)\ 30 (5x6). 42 (7x6) FHF, BAIMKLEN 6, XA 78 FrAt R FHRL
BrRT.
HEERIE L, T 8-10-5 MXMF, MRRANL p O 12 K&, HATREHI
THEHES, FraRXRFAEE T 0 XM, XAREHAMET K.
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#8105

Fi#x | O O o[ 0[ o[ o[ o[ 0] o] o] o[ 0]

L$|12]24[36|4s|60|72154[96]108]120\132\144\

FAVREM p=12 SREIRE R¥GE, LA p=11, W 8-10-6 fiR.
B 8-10-6

[F# [ 1] 2[3[4[5] 6] 7] 8] o] 0] o] 1]

[ [ 12 [24 36 [48 [ 60728406108 | 120 [ 132|144 |
R R 12 il 144 HHSE, HXRB, MBHFRZ.
FIUARERT RO ER, FHOIRFZRKN m, &EF p HNTREFRR (B

I m) ER NI AL S/ NT 20 RE TR A

8.10.6 FEALELE

M ABEHLE, BRI BB BB B S . AR f (key)
=random (key). X random REEHLEER. YREFRRERER, RAXTITE
M H RO LB AE R

AHFEE, AR RFRF R HETRRELFH, BRIXF
7%, WEEEFERENAS, ORI RARE, thin ASCI fga#
Unicode 5%, PGt aE AT LA _ERIFGIX L7 o

Mz, PSR, RIZHR R R LR AR F RO RS RA1RGES
MEFRIRHSH

1. IHEEG AL R E

2. REFIKE.

3. HBIERMARN.

. REEFRS DL

L RRAERIOBR. GAXEEE, A ERSERE IS B EAE.

8.11 ALIEEFI MR T &

-~

«

BATEAN AT DR, BRAORMSHET, ERAT@E, BAEMRE
NAETFHREIAERA L — YA
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¥e ¥ HR

MR B B ARBGER Bl RT AR B, RATEH S B 450 805 B AR T e Se
BRI, XBRBRATEE R SRR TSR, BT HRIEAER R,
BER AR, S BT Y.

AR LS FATHEC R 5 B HUR ZIBIN KT keyr=keyz, (EREE f (keyr) =f
(keyz2), BUAHIERS, EAIME? BATATLAMNEEFRT B .

BT, YHERBRARA, LFEL-EEITHELT, ERETITE, A
FEFR, XETFESMATET, RELD?

XU, BB T XIS R — R SR T e — IR AL

8.11.1 FHENFE
FrBMFREIRER R — B RAE T W, REIFRT I EW#HsHat, REK
FIREHA, SHMIIMEEAERE], HFHEREA.
EHARE:
fi(key) = (f (key) +dj) MOD m (di=1,2,3,-++ ,m-1)
Hedni, AT EFHES 7(12,67,56,16,25,37,22,29,15,47,48,34}, FKH 12,
HKANVABBIFELf (key) =key mod 12.

HIHHAT 5 14(12,67,56,16,25)8F, EEBAMRMBILL, HEFA, WF
8-11-1 ffi7R.

#8111
T Lo TP DL e e
Bsstutst T Tt T tortset 11

5 key=37 B, I (37) =1, WAL 25 FReemfrBmise. TRRERILM
EEMAR L (37) = (f (37) +1) mod 12=2. TR 37 FATIRA 2 ML E. X
HIBBHEFRALT TRXT—HMMEE, Mk 8-11-2 Fir.

#8112

T 2[3] 4[5][6] 7] 8[9[1w0]11]

|3§_§$|1z']zs[37| w6 | Te7[s6] [22] |

BT 22,29,1547 #BA MR, EWMFA, W5 8-11-3 fok.
£8-113

ﬁ [o[ 1[ 2] 3] 4[s[6] 7] 8[9]10]1r]
R |12 (2537|1516 29| |67[56| |22]47]
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#T key=48, HATHHAMRE f (48) =0, 5 12 Fifey 0 (rEmMZET, FEE,
A1 £ (48) = (f (48) +1) mod 12=1, WEXY5 25 FRfEMfErhse. F& f

(48) = (f (48) +2) mod 12=2, ERphZE-—HEF|f (48) = (f (48) +6) mod
12=6 Bf, AHZEL, PURAIK, BREA, W%k 8-11-4 fiF.
#8114

Fw [o[ 1T 2T 3T 4T ST 6] 7] 8[oT10]1T]
B | 12 (2537 | 15| 16 |29 | 48 | 67|56 | |22 47

H HE X R AR PR SRR TP BB LSRR A SRS

WX BIFRAMBEE], RAVERIPROEHE, AL 48 1 37 XFAR
AR ANTESS— NI, RIRXHASZER. RBK, R
HIL, SEARMTEARLEENR, TERFATRERYEHBERKMER.

HERR—H, WRREXFOWHERL, YBE—1 key=34, fkey)=10, 55 22 f7
EABEZ, TR 22 FERAZSMET, KMENims— M2, RETL
AERRBUEBEER, BRRME. FARROTTUZOHE d=12, -12, 22, 22,
Q2 -2, (q<m/2), SXHERMF TR FHRE AR . X 34 Kifd, &
18 di=—1 BIATHREIRE T o 5 SMEIPINSHN H RN T Rk R AR
R—BRKig. BRATHRIXMOT N KR .

fi(key) = (f (key) +d;) MOD m (di=1% -12, 2% -2%-, ¢, -q>,q<m/2)

EH—FITHSR, EGER, MFABR d RAMTIELGHEEE], RIKZA
BEMLRRE: -

BB —EA AT, BESARBINL, ARAZERMIHEAWBENIARR di (G2 WT T AR
BRI XN . XTI IR RN HRETERE, WRK
(R BT HE , TR BTV BB BT LA A S S BB, RATAER
B, FIRREEREHLE T, SEUEEINESIRARN, MK d ST LMEHRFK
HWEsht.

e REHE T URMIN? BTET, MMMEREEFTRL, RAEERLR
FEB T A IR L BRI RIRYE o

fi (key) = (f (key) +d;) MODm (d@2—/-Ba#¥3I) -

M, FERGEE A BRI RALN, BRERIIAR LRI, BR
7% PRI PR Ik
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HeW BH

8.11.2 BHSIERE

RATARSE TG 7R 2B, W0 RART B B SR ARME R LA L SCIB(EA
WrigET TR, XFERG T AR, BA LSIRERIN, BESMALET.
ROVRG#e— B4, BETRNFET, CEREEE—%, BMEEETRS,
WA FERUTAA L, B —L, JFEbTER TRBOEE, REKs
THRENETT .
T RATBBI AL, RATHSEHEE LTI RLL
fi (key ) =RH; (key ) (i=1,2,-+,k)

XE RH sERAREMEEIERL, IR ABRATATE SR ABRB AR T8/ F
FBh A L. LR AREBA R, R EEIEROHE, RESRE—
AATLMB AR s . X TR (R AT AR, MR, HERhIEm T
T A

8.11.3 §Ehbix

BHOETT LAE SR, AR B TIR, RATE SR R INAR
ATLAG? FREATRA T .

TR R R E SURK L RAF R — RS, ROVFRXFENFE AT
3, TEMEIRD R HTA RO TR IR . T REFHA{12,67,56,16,25,37,
22,29,1547,48,34}, HAVHRTEEFEN 12 MERE, BEATERE ARG, TH2IWME
8-11-1 4543, WLBf, ELRFFAEM AThRIALIEE, TRAZ DI, HARE
LR B eI ING: R R
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(48 [+—{12] ]
(37 [+—{2s1]

e

&
]

—{s1]
—{161]
T

TLL]
£Je

9
N
[

—Le71]

ul
B
]

NN

T AT RE R M AR £ RIS R BOR B, $REET A IR AR M
HHEOREE. AR, SXHRAIR T R 7 BR T B R A RE S RE .

8.11.4 AHMHKE

BT ERTREMFEMR, RARMREG? FIE, LEMRIMRRE, KA
PRI Ze kA LAER o BN R BULBE S TR TR AT A BT —#E, RATA
A IR R R T — M AS R DRI

MAEN TS, RAA =D RAF(37.4834) SRR F L BA TR,
FARKENFEMEER S, WA 8-11-2 7R,
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W ER

o [12] o [37]
1 [2s | r
2 (A 2 [34]
3 (15| 3 [ A
4|16 4 A
5;‘ SE
6 A 6| A
7 [e7] 7| A
8 |57 ET
97 97
IOE— |OT
lI? ”T
BEAK R
M 8-11-2

AR, XAEERE O EEOHHH BFIELE , S TR AR S R
XS, MARAE, WERKD; WMRFEE, WERHEEHTFER. WEHE
MTEARME, AHRNBERROMERLT, A58 H KNS EREERIGE
RAEHER.

8.12 BIFIREHLH

WX AZBFIRERNBE, ROTRRERIERA LI,

8.12.1 HPIREHRBELH

HERTRREN T BOIRNEHLR —EHRH L. Hoh HashTable FRAEH
FUFRLEH . SHILT elem H— P ESHAL

#define SUCCESS 1
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#define UNSUCCESS 0

#define HASHSIZE 12 /* EAMIIAKRAKMMGKE +/
#define NULLKEY -32768

typedef struct

{

int *elem; /* BEAKAMEE, HEoRME ~/
int count; /% SWHRBAAANK */
}HashTable;
int m=0; I/ BIRERK, 2BEE ~/

HTEMIESL, BATAT ARSI LTI -
/% mAHIR ) i
Status InitHashTable (HashTable *H)
{
int i;
m=HASHSIZE;
H->count=m;
H->elem= (int *) malloc (m*sizeof (int) ) ;
for (i=0;i<m;it++)
H->elem[i]=NULLKEY;
return OK;
¥
HT RN R, BATREE SRR E, BF R T LAMR A E s
ik
I+ KFLEH */
int Hash (int key)
{
return key % m; /* BR@RLE */
}
WEHSERUR , BATAT LS R TRA R BURRIIEARRRFEEH
AT #9{12,67,56,16,25,37,22,29,15,47, 48,34} .
/* HwARBFHEMIIR */
void InsertHash (HashTable *H,int key)

(
int addr = Hash (key) ; /* E#F\ki */



¥ HR

while (H->elem[addr] != NULLKEY) /* ®wRAHZE, MAK +/
addr = (addr+l) % m; /* TR bk HAER */
H->elem[addr] = key; /* BIKZEBHARRT */

1

REPEARGTR, HAFHEBFIMAE, MRLIMIER A2 XRT, W
ARG BRI FFBUEE A M R RO T BT T4k, ALt T Sk s
HFEHAMRIRIP A IR

WEIRGAST, ROVEFERRATLLES B RERER TR,

/* BIIRERXBF */

Status SearchHash (HashTable H,int key,int *addr)

(

*addr = Hash (key) ; /% K#FIak */
while (H.elem[*addr] != key) /* BRRAE, MAK */
{

*addr = (*addr+l) % m; /* FARE G EMIER ~/

if (H.elem[*addr] == NULLKEY || *addr == Hash (key) )
1/* wRAFAIRE */
return UNSUCCESS; /> MAARRFRAE */

}
return SUCCESS;
}

BRIRESHARREIERH LM, B DAL TR

8.12.2 HWIIIRERIERESHT

B, BATHEOIREROMERE—MERMT. MRBAHRE, HIIERER
MAENBRFAERPBERRR, FACHREEREN 0(1). W, REMA
B MR, WAHGMEEI AR IR, EXFRREAT, WIGRA . A
LHOE R THEHRAC BEBOR T B 2L (R 208 ?

1. BIIERRENS

OO B 4 SR WA B SRR, ARiE, e TSI 180 R O
AR R RT, P g T R RARREIR, FIRATT AR EX P
feaStais) 200
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2. WIBHRE SR

MERXET. HRNHGIES, ELAEMRINTERR, SERTEEERKE
AEe SR I RATRELT AN, BARBA KRR, Tt
A RALT AR, B EENTERIEE.

3. MIIRMRHET

FrBRE BN Fa=BARFRICR N / BOIRKE . SREBEHOIRNREHNE
B MBARPHIDREE, bk, FAEMRIATREERER. HmBIIREE
F, W 8-11-5 FR, MRARIKEGIRKER 12, THAZRHIERIECY 11, 3
LI H R R Fo=11/12=0.9167, FEIARIE — P REFFEMIH AT hEME BRI
ZKo RtRY, BOIRNTPHERKERRTRERT, MARBRTERESH
HERA

RERFENH n HER, BATSTLUEE @RI T LMER FHERK
BEREE—MEEZA, WHRITEFIERNN RERERINE 0()T. KT HE
X, EERRIESSE RN ARG LERESK, R BRRRET —E
B2, (EECRIRERBEMAKRRT, BHKE, ERIEHESRH.

8.13 BMEEM

BATX—FLAREGE— P EM R TR

EARMNEFHRERL. TR XEF. EXRT. BEERE. HEERE
FXEM S

WG, MTFRERKN, RERLE (M%), AEHREIRSIERNEM,
FEREE MR BT, AR BRI R EE R T M RE

AR, RAEEHTIEERNEE, SEERLLRRNIRFERA TR
HIER, i O(n)ZT OCogn)e ZJERAMILUHET HINHFRFEAFENK: HHH
ERMEREIRER, ZHEERER, ERRBUFMEZ.

RMEFER, ROVRTRABES . SREFIMEHEKS . RIIBABEZN
FTFXHHRE. SOREREERS EEEARGUR, RfE—P% IXLEARNER.

—XHFRRSAERBREENBIRGN, T AERFEREENER L, ik

368



HeE HR

FEAFB SRR . Ridh TEEBRAMAORES, = XHEF AT R
WA Bl FBRMNMTFEREIXT FH R (AL B) H%dESHA,
T AVL BER USSP IR I, XA RATE A, RN TR,

B RXFHIRL RN NS IMEZ BT (1. T RMENE
WUREE S BUAT IR, BERITHESEE B R FRMER. RITHMRE
RAGETBIRE R B B (2-3 ) KBTI, WA MRTRNBRE, Fil
i 2-3-4 MU, BEOREM B WHFE. 25, RIENBT B+RIFZTHER.

HOURR—FIE BRI ERBURE N, 2 L SHENERTRERE, &
B8 T X2 AR B, TIRES—SEERER. N4, Xtttk
TGk Z B AR S RLi%i, OIS TAMERM TR, TRZ
AR AT ERMBARA IR IFHERME. 765> PEE R R B BRHNE LR
TR T

8.14 &£ EiE

HATH “Search” BARBEZIREKT , EhF, AT EKEEARINIFFLE.
FAVEF REHRE THET XS TROMAERE, LROIHEBEERT T T
. AIRARIK Google XFFHIIES (%, REMTRTCH TIR? ARMIERIMZLE
Hatm? EARNRE, RIRETHEINEBAREH— RG] E.

BT RS %, HE—MEFETLMER RS XAREFHEN, WH
BETHEERMBAXRAE, BERGONELHEFEIRRMNFVENFR, X
HIBRS AT,

Homit, RAEHBERE/RKES), FRHESHRERTR/RKRMLIE. EHHH
HEEE. A—K, RETHERMGEXBLABELSE, TRERRETHAT &
’”, HSEIT A 8-14-1 FIRIER
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Google &

£ _SEEk
CETIALE . 4 (oo + WEH . BETARELBBANRADYZ— LS

WS TH - ARER SHEP

11103
B (FE: Panthera tgris) + GRS AR RWSUASHRO DA DEHD O E LA
At BIHENARR, BFREERFLEOFNE ASREREL

6 8-14-1
BINXFARRIADBEIOER . IROITRERB, IPREAMRIIER RN
IFRERRE, ROZA “EREZL ERY. TRENXEET, RERBAT ‘&

", MESIERAME, REBMNBNER/RIEHALKER, MithEs
AU/ \ENTEYE? Q0 8-14-2 iR .

Google {7

Ean 000 SaR (SROTY zonx

_BEMERL (AR ER]
(Eldnick “Tiger Woods 1975%12A308 - ) + MEERENE, SNE
WAL EBEDNETEARFEZ—o ...

prierasire

T B T ANBETANE, RECEENNENG. HULUAL EREDIE
TAREZ - BATRTHMBHE Tger DEBLR FUTHIHER ..

w:mu q::tm mmu vmhm

baik FRRE - 2

ARARFAEHESE MSHHE

2008%11A27E ... (53 MEAMA SRR B A= 15 BRI IIMNLANS . &
3140 & -

Sports 163 comvspeciall00054DE Alwoods03 himi - K17 485 - %11 449

4 8-14-2

MBARME RS EAERBOHR T, CRRPHOEREL, HERRNE
HPRSERE, IR AR T ARAOGTEBAERTS, SXPFIFRA E T EREZ S AR
ERERT

W RREENRENA, HERREFER. RALARELRETBA
CEFEHT. EMRT. BT R FREAR, RELSIRIAMRA Rk
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LR -2

%o BERMA “QQ7 B, BMEI|FEAMZHAMIRETARBR IM FIEE L. 3
—%, MRRBEFREE S, BRI ERECROARIIER T, REXEHNE,
CRIREHIRERE, TN, BRROEXESEFHTSRMN. YR,
HABMERAEEIFARARMT , AR LR SRR . XA ME R
GRMRAERET , RS RN URREREIRAA TR NA.

FT, EMEE-RIFRBERT T WFAARER, Rk, BRER
BEE R NEMIL, MERAET . EEBEN, FHEHE. TR

37
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He A

BZEEH n MERBMFEIA (rory, oo ol RIERMXRF SN
(ki ko, s kol s TRRBRE 1, 2, +ooey n B9—FPHEDI py, po, oo, por (EFARRL
HIRBFER ko SkaeS oSk (GEBRIEEE) XK, BIESBFIIAA
—MEXBFHFEFI (ro, ro, oo Lt IXBERHRAERRFR D HERF o




9.1 F 45 B

KFGF! ARAVEBALERN B AR T2

W2 EREFARBA. W, ERMHRRAEE, NZREREHEERBEN
Zf. BHHINEA, WRBISTER L, HEN EMWESHEXT R, MAMK
YR TIRAHITE.

RIMFELL—E iPhoned WIFHL, TR ETHEFHFMIGEER. TREFL
B (A 9-1-1 fiR), F 8863 MAXMMR, MM L, XMBIMAERE. RIL
RETMEHE MK, ERUHBRIRT, BREHFORR, Nk

sw ome sm

=m
ﬂ! [iphone & - S
. © F

wen  omEzEN By
MEaE FN
[srmmrsnmen Jesraax o @ sorin  MEURAHETE

A 9-1-1

THNALWIENGREERT, #HFY. X0, #FERTT (08 9-1-2 fr
K)o HEEAT LR H SR EXHE R BB S THEF, nE AN &
HMr i MMERIE, SR & RBUN R R AN, BRARIIRERWINEER,
HHITTE.

12 VSR [Frh -] o
e N —
#7 ¥ 5669.00 R
s R0 | BXHEER
Hst: BiR/ EWRT: 358/ BREES: 16005

iphone 4ft, (326) 1946690.00 R
SUBE R TE OBRERL. s | BRGNS
iGN WCOMAGG) / HRfEst: B/ ERRT: 358 | BREE: 16005

912
R 20 T R T SRR RO ? X AT S R E VI E

EifE—HF
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9.2 HIFHEXRHS 5%

HFRRIEFEFEH LTI, F¥0IM0RN SRR EEIBHES; 2T
BR LIRS, SEPEESFEAS; BERME, SHRGRIREFRK
SRHLE . ARHERF I P4 R SUR T 402

ka}, WHE 1, 2, o > 0 E—FRHESY pupa, e pa, WHANXBFME kp1<
kpz <o <kopn (GEBWARABN) XK, BIERFIRAN— MEXRFHFHIFF
{routpa,; - rpn}, XAEHHRIERARAHEFF o

ERRAVESF RS, B EETRFRAERE. RRARIMTMANR—NDF
e, WHHR—MORES, BTLL, TLUSHEF R R EIER N — iR,

HFOKBRERBFZRAMNKNRR, Ba, MEA—MERES, HERRBX
RFHATHF, WTLMBEIARRFF

IXERET k TLARITR r MERRT, HATLRKXET, EERETHIEM
WG . MBI REN T IBEEEN EERFHRE, ERAFTAFENITA
P HBAMFHES, HHAERERSS R TBEOMNE BTG Xt
AFBLONBSFNRKBFHHEHTF. WE 9-2-1 for, MTFASHFKEE,
LATLAEHF B, HEAMEFNNRT, EHFERONES, AXELE N
o ANER LAR A — MBI R EI— K HE PN SE A A HEF R, B, Ess
TBESME S T R R R (ERIEBUMNE S MRALEOR S =, WEAERT
HANE), RAS MRS “753229" BUNTHRERN “7532367, TRk
TFoRBHEAE T 2B BT -
W | mE || B4 B & | B | EES
1 | 4A¥rh|85|60|84|86(89|94)|87(83|85| 753 229
2 |y |66|64|56|45]|76|56|56]78|76| 573 186
3 |#d |8s|78|64|68|84|78( 73|88 64| 682 227
4 |sFEm|84|85(67|90 |87 (83|94 79|84] 753| 236
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WY | BB | B || BE || RS | RS

4 |%FER|84|85(67]|90|87|83(94]|79|84] 753| 236
1 | 4|85 |60|84(86|89|94(87|83|85| 753 229
3 |#d [85|78|64|68|84|78[73|88 64| 682 227
2 | ¥ | 66|64|56|45(76|56|56|78|76| 573 186
B EEEOMES
A 9-2-1

WX BITFHATR, 2R FIHEFRAHRA AR B R B FIOHER
B, BATXBEEZIHEHR BN REFHIHF .

9.2.1 HFHREN

WIER B THF AR M EXR T, AT URRET, FASHFFRITREF
FUPAT REAAERI AN AI A A RO X P HRSFIIESR, HEFF4S T AR AR AE AR ME— (R
B, BAVAH T RESAREHFIE L.

B ki=ky (1<i<ni<j<niz)), BEHFIHRFAS nGLT n (Wi<). m
RHFSE r ST n, WARFTRRHEFITRRRER; K2, HTHREGHTFREN
FEFIR i T, AR EGHERF T IS RARAER . W 9-2-2 iR, LB
B FEHEFE , RMAMRIROHEERTS . AT T SRR E RIS, AHF IR IR
W, BRABAIEA TS, SEORENSIMIARIZIERT, XRA FRIERHET
IR WE T, MMHEFFRARGERN T . REA— X FEBIRAEZRUN,
BRATAMHER T R RARER . HEFIERAAEN, BELATEA RS .

 9-2-2



ROE HF

9.2.2 WHFSMERF

HABRAEHE P R A HEF R ID R R T 2 BMMBEN T, HFHH: AR
SR

WHFREHFE MRS, FHFNFTIAIERETHHBEATT. SMEFR
BTHFRIERIEAE, RERNEEEAT, BMEFIRREENMEZAS
WECHIRA REAT . ROTXEFERNBNHFIEFIT

T WHFR, HEFRRNIEETEERR 3 M EYH
1. RPEERE

HEFF RBARAL P L PATH —FiRE, EERTREMBORNS, FHtHFE
LR R R AR R R EE RS EAHFS, FERTHRERAE: k&
M. HEEXRFLENLE, XEEEHFREHNRE. BETRA—1
EBHER—ME, FLE, BIHTUBEBSKETROEEETRT LB S (X
MERAVESHR AR FIEN R . B2, HEERNAHFREMZERA RN
REEFHEWBAVR T HED HITRB S

2. WB=iE

PR HEFF S 0 5 — D E TR R T ITIEPT R AR E AR 0. BB TR R
(AR BRT FFRASHER BT TR S R 250, PUTEE TR B H At 22 ]
3. WEMERY

HRXERORERASNERE, MAREOENNAERE. RRAFEKLT
SR UHEF AL

RSP B R, ROVCAHFS R BARE. RHEEF. &
BHFAUE T . TTLOR, XEEELE AR HFEAR, BEM AT
WELZMBFETREREY S, EEEIHIELEE T X THF %A LIAN.
Fi, BA1FTXEHFHEN ENELHARN T RAEHRLPRBHFHE, TR
T RBERNRERIEN S, UETEMRESERARIE R A .

AR SEEPHRCF IO, ERMENERES HFAL, THRHF. &
B E BT R TR AR, WA/REF. #EHeF. E T Sl
FERT RO E . JFHRI R



9.2.3 HiF AEIMGEH S EE

AT YHEEHEF AR, RAERGE—ATHFRREFESH, Hakt
AT ZERIESRFTA T
#define MAXSIZE 10 /* ATFRHBABBASRRA, TRESRBH */
typedef struct
{
int r[MAXSIZE+1]; /* RTAMEMARE, (0] AHKEAIBHEF +/
int length; /* RTRRMARGKE */
}SqList;
Aoh, BT HF R AR RERRAR TR, RIEEEREY, £
ZIRHIHER S KR A .
/% XBRL PR 9THRA LA ) 9 */
void swap (SqList *L,int i,int j)
{
int temp=L->r[i];
L->r[i]=L->r(j];

L->r[j]=temp;
}

BT, WTXA%, RIKEE I HFHE.
9.3 BinHiFF
TRARETBFREES, EFBEAAEARN, BRHHBNH—FHFEEK
PRI, THX SRR B . AR EMETRED, TREX ML

BB, BASEM. Fl, BHARTESCESYLERIFT, RINER
MOXABIEIFIRRAVHF Z R
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) &
?-94.?'_' -

R

S

9.3.1 REHEHFIHR

EH/F (Bubble Sort) —FACHEF, BRNEARRR: WRHLBMHSITRN
XF, MRERFNXR, EERARFRIETRAIE. BHRATIELHY AR
RN, RIS 3 FARMN BRI, RIHHFEEHFEE. X8,
AR B LA SRR — B

/% SRR L A ZXRIA (WARMANBIL) */

void BubbleSort0 (SqList *L)

{

int i,3;
for (i=1;i<L->length;i++)
{
for (§=i+1;j<=L->length;j++)
{
if (L->r[1)>L->z(3))
{
swap (L,i,3) : /* ZRL->r(i]5 L->r(j)18M */
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XBARI SR B, AERRHENERHTFERE, BAERHE “FRR
APIER WENHFEE, CENZRRRARNREFTE. SHERRRALL
B-IRET, SNEFENS M REFLR, MRANZHR, XEE—BIX
A UARINE — B ARIR/ME. WA 9-3-2 FiF, BRRIEFHFHXRFIFF
2{9,1,5837462}, Hi=1 B, 951 /5, EF—MEN 1 5RERIEBFHE
/N, FUERRE/ML. % i=2 i, SrEEER 9 B S, 3, K2, %
T BN FR . RERRFEREM, FEN B

TR

)

(o] [1]
np 7]
s[5 ] 9]
E :
5|3 5
6| 7]
7[4] 4]
5| 6] [e]
o [2] 3]

Li=18f, ISIXME, 15 Hi=2@d, 955, 553, 35254k,
HRXRFUBOB)N, B BLAGKEER N
1 BB MBS B A A

M 9-3-2

CRIZERRERASS HIHFRIET, XA E RS MR, MRARNK
. WERERI, FEHRFLF 1712 ARG, MERXEFOHRFRATANE
% 3 REHARE T RE 60 RN, X MEEMRRERITA.

9.3.2 EiHiFEHZE

RIPREE ERWEREE, ARAT ARSI .
/% AR LAERBMA </
void BubbleSort (SqList *L)
§
int 192
for (i=1;i<L->length;i++)
{
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for (j=L->length-1;3j>=i;j--) /* ¥ 3 RAEAWMR */
1
if (L->r(31>L->r[3+1]) /* ZWHARTEH (ERREE Lk ER) +/
i <
swap (L,3,3+1) ; /* RARL->r(315 L->r(3+1184 */
} 3

}

ARBIERA VPRI FRFF1R{9,1583,7,4,6,2}, ¥4 i=1 i, Zhtj f18 K
FEFRE 1, B, #EMEHREINTE, HERERAB/MEMEETE 1 K
frE. A 9-3-3 fn, Hi=1. j=8 Y, WAIKH 6>2, Fscik T BEIINMAE, =7
B, 4>2, FrbAscife - HE j=2 if, BEA 1<2, FTLARZHR. j=1 B, 9>1, ik,
BABEIRUME 1 HESLE. FLE, ERMERERS, BRTRXET 1
BEISE AR, ROEHRRT 2 NBAMERETHE=MMCE, BRAX—HkL
MEMEARS, € LT RKBIHFLES, XHERSEILR. EhE/Mg
HFMASHRISRTE LE, R ke a N ek,

THR o
1E 9 E‘ 9 9 9 9)?
21 1 v (1] [1 1 1 9
s[5 5 5 5 5 5 2 2
IS R G N I R IS R ﬁ> 12|
N 8 8 8 8|« [2]4 |5 s
s[3 3 3 3 \LD 8 8 8
67 7 7 2) 3 3 3 3
ar 4 z) 7 AEINE 7
5|6 T} 4 4 4 4 4 4
9\1) 6 6 6 6 L6 | 6 6

Li=1 W5 B VE BB R
933

% =2 B, R B8 REMERE 2, BOHE, EHXET 2 RABE_VE
HFRS, tXET 4 713 AR



T
nlo
Sollo
Salln
alle
oo
allb
]
&) [
Snlclcln
Yi=2BP R ME2E AT B R

P 9-34

JEER TSRS, XERAEERT .

9.3.3 EiHIFMRML

KPR R PR BET LML ? EREFEN. RE—T, WRRIEHEF
HIFFIR(21,3456789}, tatRsl, BRTHE B _MR@FREBSI, HHE
ELREWIIIF. % i=1 B, &7 2 11, KNFFIELARF, EREEMKAR
AR 1=2 ] 9 ARBEMEIRPR j FEARRPIT T —l, REHBATHREE,
ERZFEHKBEEERAABERT, WH9-3-5 fim.

T

l>

2 N

Bl B

4 (X

s /\x

6 I IGRoEG RS
7[7] <

s8] b

9 x

Yi=opt, MTRAEAKE 2 EOEAHFHRER
%, BRRBALFFIELEF

P 9-3-5



HoE HF

Hi=2 if, KAIELX9 58, 857, - , 352 fFTHEk, BAEMEHER
B, KRBT BLAR, AHEERSEHE TN TET . AT RIx,
1k, BROFEUHE—TREG, Bn—MFCLER fag RECIX— B Rk,

1% AR LR RN E +/

void BubbleSort2 (Sqlist *L)

{

int i,3;
Status f£lag=TRUE; /* flag ARMEHAFR */
for (i=1;i<L->length && flag;i++) /*3% flag % true MBHMIR */
{
£lag=FALSE; /* MkH false */
for (j=L->length-1;3>=i;j--)
P
if (L->r(31>L->r[3+1])
{
swap (L,3,3+1) ; /* R L->r(§15 L->r[j+1]64h */
£1ag=TRUE ; /* WRAHAELR, W flag H true */

}

RGBS SRRARLE | R for IR, IMTR flag RAEN true HIHIHT.
oM, EMHUFERRE LA T iR, TIRLE LA FRMRT
HITERESRFRF B o
9.3.4 HiHIFERESM

S — T BRI AR, SRFHERE, tRREHFNRAGREAFN,
HRAFRATHRIH, HRIEREEOERRES, ATLMEMT AR n—1 KIHE, BAK
HEACHe, EHEEER O(n). MBMIRMMS, HIMHFREYFIMNDR, HEHEL

ﬁi(i-l)=1+2+3+--~+(n—1)=@m FHEFHRBRERBH. K,
RIS A O(n?).
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*=KZm
9.4 EBEEHF

RWBEERAN, BRERAMNLEEL, BB ZRIABF . EEH
XHAERIERA, BMERRAE, R E RN T E R BT B R FIR
Do BE—MHBERHAN, AIRIHF, ARERMENHNT, FRARH—
B, RWLBEEREN . MIIES RIS, URICHIRED, TIRLR 8.

I HHEFF B AR R AT AR, B SR SE IO , XA AR
AR AR . RATTAA LM R A ZERT LR BB 2RI At F RO B
F—#, WRRAEHFHRESENXRFEYCR, FHERB—RRT MM RK
PR EM TIER? XS HEFENYS B A,

AR N EABERE B n—it1(=12, - n— )MERFEBRE TR/
HHIEFAEAEFFFIRSE | M. BATXESN AR FEFHFE.

9.4.1 FBEIFHFEE

MRILEHFH: (Simple Selection Sort) RRREN n—i KXR@FRMLE, A
n—i+ 1 MERFHHX@FR/NGER, HFHHT (1<i<n) MERTHRZ.
RAITBRAERTG.
/% SRR L AR R RENA </
void SelectSort (Sqlist *L)
{
int i,j,min;
for (i=1;i<L->length;i++)
{
min = i; /* FEWTHRELARDETHR +/
for (3 = i+1;j<=L->length;j++) /* JIRLEHEE +/
{
if (L->r(min]>L->r(j]) /% RAENTFEWRANMEGRRF +/

min = j; /% HHEGFH TABRMS min */
)
if (it=min) /* #min RFF i, HARIBAME, Rik +/
swap (L,i,min) ; /* TR L->r[i]5 L->r(min] #94L */
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1]

REEOZBFAETRAR, SRR FF512(9,15837.462), 31 A1 &
HE| 8. % i=1 B, Lr[i]=9, min FFHR 1, V515 j=2 2/ 9 KA Lr[min}g Lr(j]ty
Kb, B j=2 BEN, il min=2. SAZHT Lr[215 Lr{1]#E. mE 9-4-1 fF
R, R, REHET 8%, HAREIERIE—K.

TH 0 1 2 3 4 s 6 7 8 9
B[ [s[s[]7 e]s]7]
Tt
i=1 min=2
B 9-4-1

% i=2 B, Lrfi]=9, min JFi&R 2, LitlHJE, min=9, ik Lr{min]5 Lrfi]
B N 9-4-2 FR, SXEERAREI T B BHXEF.

T 0 1 2 3 4 5 6 7 8 9
B [« e]2]
—ap———
i=2 min=9
942

¥ i=3 ff, Lrfi]=5, min 742 3, LitH&/E, min=5, # Lr[min]5 Lr[i]
M. N 9-4-3 k.

TFH 0 1 2 3 4 5 6 1 8 9
BT s3] 46 5]
Tz T
i=3 min=5
B 9-4-3

Z IR BAIR AT, R A 8 WA, MARHF L.

9.4.2 MBIEIFHFERESN

R AR, SRRV RS SRR, P
ERBAT IR HFERNREAERT, TRRFRESNS, LR
HAR—REE, B 0 AR EER 1 KRBT R
-l -

Sn-n=n-ten-2er1="0D oy mixpFrpAsTTS, SBIFRER,
B 0%k, BRI, SRBIHERT , SCHHCH n—1 K, EFREMHTRR
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RS HRREUER, BEit, SHREERERAN O(n).

Bz, RESERHFFED 0(n?), ERFIEREHEFOTERE LT RERAT 8
HeFFo

9.5 HEEMAHEF

IR BAVULFEN KT AL HWEAR . AN EHAA R — L,
—IHEM. BMRAIEE TXR—F®, WA 9-5-1 fir. W, MPEREERE, 51
2, RAVEE—BFARERTREANFELT. #iE, WRRHER, B
ve?

is o [ls ‘o o o o |le

L) L] 40

v oy (v oy v e v

& 9-5-1

RLiZit, BAVORE KIS, HEAIXERT, ERRTTRESES A
. %3 14 BHE 5 AN, 62 BIHERAN, MFRAREEFT. X8, K
MIERRETT %, SRR E BERAHEF -

9.5.1 HEBANIFHEE

E#4EAHUF (Straight Insertion Sort) EAR/ERN—MERBAZIELH
AR, NTEE— K. ITRE0E 1 NAFR.

GBI, MBFR AT DARIE B R — IR AR T . RO BB A
FREHIREG.
/% AR L AELBAANA )
1 void InsertSort (SgList *L)
2--ad
3 int i,3;
4 for (i=2;i<=L->length;i++)
5 {
6 if (L->r[i]<L->r[i-1]) /% BHRLO>T[LIBAKAETR 2/
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o {

8 L->r[0]=L->r[i]; /* REAKEK */

9 for (§=i-1;L->r(31>L->r[0];3j--)

10 L->r(j+1]1=L->r(3]; /* XkEH */

11 L->r[j+1])=L->r[0]; /* BAB|EREE */
12 3

13 }

14 )

1. BEFFHIET, WA RAIEAR Solist 25 M E % kngth=6,r[6]=
(053462, Hrh r{0]=0 44 TIF EAEI AR .

2. 45 4~13 [TRRHBFIEIR. | M 2 FRAMBERRAIER =5 BLM
YRR, RN ST A N

3. 86 47, WA i=2, Lrfil=3 Lk Lr[i1]=5 Bk, EBHUTH 8~11 708
fEo 9847, KW LrlOVREDNy Lr[il=3 1 HRH T REIR 9~10 711
LA ATHIT IR 0P 9-5-2 FiR. FEFRTHIEANL, MES 10 47,
Lrfj-1)=Lr{j) i, 4 5 HB—fL.

Lr(|]<L ofi- 1]

o a0 0
)
LR 2R X

Lt Ll
H9-5-2
4. R, 10 TREEBHTRE, EHTEM, KEH 11 17
Lr[j+1]=Lr[0], f#mW5H 3 MRIEL: j=0 B Lr(i+1], @i, s 3
TEE Lr[1§AE, Wk 9-5-3 FrR.
LatieLo]

A 9-5-3
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5. SKEERIR, 45 6 17, FMUMLAT i=3, Lrfil=4 I Lr{i-1]=5 B/h, ElHiTE
8~11 THIBRME, ¥ 5 BAB—OL, % 4 MBS Y 5 FrEE, mE 9-5-4

e
/_\
ie o o
.
o v v

H9-54

6. FRRUER, MY i=4. FH Lr(i]=6 It Lr[i-1]=5 BX, TR 8~11 {7
AHIT, BRI =R BB A, WA 9-5-5 FiR.

O
ie io 0| i0 0
. .
oy |0 vy |0 ey

B 9-5-5
7. BWOEIR, WA i=5, BX Lrlil=2 R Lri-1]=6 B/, FElHdTs 8~11 17
HBRfE. BT 6. 5. 4. 3 #th 2 /), EAEKAEB AL, ¥ 2 BOEZINH 3
FreEfrE. W 9-5-6 Frm. HERMIHFRLRTERT .

9.5.2 EEBNHFERESH

BABRAMT— TR, NERLRE, EARE—MCRNMEZR, Fit
KRB TR R
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LRIFHMR, LRREHFHEASRELEN, KNEREERE
{23456}, WARMIHEIH, HLRRBABE 6 4 Lrlils Leli— 10HE,
SELBT -1 L)k, ETERER LrlibLrli—1], FSABs0ns, Mg
RIS O(n).

SRR, BEHERFERE NN, 65432}, WA HE LR
Si=2e3wen=C00D o a8 g voob ok BB K

i2

i(“_l):(nd-‘g(n—l) .
=

IFHF TR RN, ARAREEEARFEN, ﬂziﬁ%ﬁﬂﬁﬁ&ﬁé‘]ﬁé

W B, BAWSHEBRBEAH RN EZRESD 0(n?). NXEBFL, FFY
O(n?)Rf [V AREE, ELBEHE N\ HEFF it B YA B B HE P (O M AR Y — 2

9.6 H/IRHEF

AR U N WiE VI BtA?
W, REF, ERPDEFH 7. WERMZLEME—E, iLETk 8 (VID, FZ
PRAEHE R, REEALNN— B .

IERBRRAENT HHF 9, LR “IX” #in—%, WELRK 6, MXEA
e

ULS41R)
REGWALHEEY, XEATRE! A2 —EEAMMITIER?
HIXEA 3 FALMITEATULIE.

i MR X AEAURER—NER—MERFEN V. BRI,
% “IX” REM—Fok T, LFRE, AFEETERS, Wik, RIFHAN
bR —Es, TRREE VI, mE 9-6-1 Fir.




TEZ: A X WEM—A 87, ER AN SIX”, XS TS
=6 T WM, RINEITE—AWER, RRARAR—EER “VI” U, AR
BEEM 6 TE, ETRYLHFERLRIRE, RABRARE. BHR, HRIMB%
ZETHRAEEGIN VI #H VI R, WE 9-6-2 fiR.

IX= SIX

9-62
FEE A X REM—A (67, 182 “1X6”, HERUREKF 6 T. Kk
FRT, BARMEBRLERDLS, BFEG 1" YR THF 1, F8 X" BRT
5. WEXHEBXRATLARYE? RERERMN, 52 6 HIF, WA 9-6-3

IX= IX6

9-6-3

BEHENERNMBRE TS KRR, BURRATRIRM, BEA—ERB
Ak, HFRRERHBEFIET.

KAV, RAEHFEEOTERERRRES. TRMIBTHAZEH
ik, BRBENTREHFHERE. MERKNRER, AAZAREEMHETH
BAHYES (LLURTERIHREIN MR HFEE) , EREENRERR 0(n?),
WPRIEHRT 25, M, HHNFRRLEFE “HFREATERRRE 0n?)” M
Ho WGNIA KRR ME DI, AR R T ER.

BFE—K, YS—MHEREMERT On)FHFIER, REERHATIFL
FETTLUEE O(n)RIHEFFSEE, FHE M HEF SRR S R BEIR T2 T O(nlogn). “R
A REREL O(n?)” BIRAN T st

X 45 R R AT, BOEMIE, RBRATH, 8 —48 “Nothing is
impossible!”, B HMEL, (RIXFHE BT RSIREMRAMBEMRITR, T
RRAHIBF -

P AR HMAE (ERE—MER—T ).
BN EARRRR, RARF—f
#: XA AN
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9.6.1 HRHFRE

HE, REFBOFIEWZ/RAES (Shell Sort) . 7 /RHEFFZ D.LShell F 1959 4
SRR —FAHEF 303, (EIX2Z ATHEFF SEE RO ) S A BE AR R O(n2)fy, 7 /RHE
R RBOX N EIE 2 — s —

RO —FHWERBEAHST, Mk, SRHRRAERLRERREN, ki,
ROMGIDRASRREATFN, BROATESROBARE, RTUSHRE MR
EHHEF T, WHEBEBARER. SARBICRER N, EEEANRSL
BB, ATREET, BMREASRETHZ, ALPiiROREREEFHR
FHFRIL o

A, ARESREE, JERFE, ROERFLRTUEMM. T
BHERF/RIFRH T T, B RAR AR SO 7T LU e .

I LEARFHEF AT R B WE? RS AR B MR R A K RHE SRR IE R
BT SEBRETTFFES, WHENTRIFEFRERM LR T, &
JFIEXSTFIFFI NS RIS TEERARF, Y8 FIREAAFN, EEARREA
AHFE, EAITR T IREEEAREF.

Wbt —EAFEEFFREERT o XA, HmRATIEAFIR(9,15837.46,
2}, MW ESL=4, (915}, (83,7}, {462}, WK ENIEEHFHE T, M
{159}, {37.8}, {246}, A ENMK(159378246}, IE, XNFIIERAEL
TFF, WA LEAAF, BEFEREXEHEERART, XHEMAHRG? HER
W, FENEAER, RENMIX@FEAENE, ANEALERE, FAF/N
AR, 14{2,1,3,64,7,589)XHA LIFRANEAGFT . {H18{1,593,7,824,6}
XFE 9 TESE =AML, 2 FEEBEE =R AR

AR AEX E, ROV EEHEFITRN BB IT RN 8, I
I FFIMEAGFR R T LEXAES e 4Ua & B HEF T B A 2R
FoR, FH, ROIFERMBEERDFIROREE : WHEERD MR RERER—F
R, B SEAREE TSR A T E B AR RN REEA G FTA
RRWARTF-

9.6.2 MARHFHE
BT, ATRBEEFAARREFNEE, RIERENE—HIITHEIE
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PATHIER S IR, BRI BRI THEF R

392

F/RHEFFEAARIGIT o

/% RRFR LA KRB 1/

1 void ShellSort (SqList *L)

20t

3 int i,3;

4 int increment=L->length;

5 do

6 {

7 increment=increment/3+1; /1 AEAF +/

8 for (i=increment+1;i<=L->length;i++)

9 {

10 if (L->r(i]<L->r[i-increment])

1 /* BHL>TL)BAAARETR +/

12 L->r[0]=L->z[i]; /* ¥ALL->r(0] */

13 for (j=i-increment;j>0&&L->r[0]<L->r[j];j-=increment )
14 L->r[j+increment]=L->r(j];/*REEH, ERBALE */
15 L->r[j+increment)=L->r[0]; /* A */

16 }

17 )

18 )

19 while (increment>1) ;

20 )

1. BFFHRET, W RIIEAR Sqlist SHEEA length=9,r[10]=

(0915837462}, ERBRATHEFEHFMIFI, ME 9-6-4 Fr.
THR 0 1 2 3 4 5 6 71 8 9
Bl [ [s[s]s]7]4]6]2]

P 9-64

. % 4 47, %Mk increment FEIA “HME", ROWAELEETHHFHIL

SR

. 85 5~19 TR do fEER, BIRLILKMR increment KT 1 B, HL

HREE 1 AR T



HOE HF

4. 74T, XRRRE, BHREERNTY, RIVEELSEREE, %K
—. XEHFTFEMIE, increment=9/3+1=4,

5. 5 8~17 472 for TAFF, i M 4+1=5 FF 1A% 9 453K,

6. % 10 47, ¥ ¥ Lr[i]5 Lrfi-increment] k /N, Lr[5]=3 /NF Lurfi-
increment]=L.r[1]=9, #E%&MH, & 12 17, # Lr[5]=3 HHEA Lr[0]. %
13~14 fARUEFRRRA T # Lr(1]=9 KL Lr(5], BT RAmMEe j-
=increment, HLERIERT Kk, M j=-3. $ 15 /7, % Lr[0]=3 &
{&%; Lr[j+increment]=L.r[-3+4]=L.r[1]=3. WH& 9-6-5 fw, L F, X—
BAREDRET T —3F, 3258 5 ffY 3 FI% 1 ArfY 9 S T AL .

THR 0 1 2 3 4 5 6 7 8 9
BT [s[s[s]7]«Te[2]
increment=4 4953, %4
9-6-5

7. {EER4kLE, i=6, Lr[6]=7>Lr[i-increment]=L.r[2]=1, FEHANA 8 E#HHEE.
W 9-6-6 fiR.

THR 0 1 2 3 4 5 6 71 8 9
BT [T Tol e ]2
increment=4 Lo1<7, Rz

& 9-66

8. {E3R4kLE, i=7, Lr[7]=4<L.r[i-increment]=L.r[3]=5, Zc#i&%HE. WHE
9-6-7 e

THR 0 1 2

3 4 5 6 7 8 9
BT [sTe o7 e 2]
increment=4 554, TH—*
A 9-6-7

9. {EER4kLE, i=8, L.r[8]=6<L.r[i-increment]=L.r[4]=8, MM . WHE
9-6-8 i 7/Ro
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THR 0 1 2 3 4 5 6 7 8 9
| BDDDDaBnn
increment=4 A g6, i 4
& 9-6-8

10. fEFR4kSE, 1=9, Lr[9]=2<Luri-increment]=Lr[5]=9, Cipi&HE. HiK,
% 13~14 TRIER, MWIEEALEHE Lr[S]5 Lr[1)fk/n, Eh 2<3,
FRAEEH: Le(5)5 Lr(1]R0%dE, i 9-6-9 Fi.

TH 0 1 2 3 4 5 6 7 8 9

.314697582

increment=4 [P
32, ZH—*

8 9-6-9
BABE—RIERE, RANHFERNE 9-6-10 FiR. MOMRA¥ESEI, &A1
EF 1. 2 F/NFEREMRL, 8. 9 FARFELERMWAL, watlit, &
WXFHHEE, BIIELUBNFFIEARRFT . RRLRER/RHFRIFERE,
CHXPFRNGIER, FR—S—SHENMZ), MWERK AN, NTES
RS —RIERE, BOFFIRAEEF RIS,

T#r 0 1 2 3 4 5 6 7 8 9
| BEIGEN R DN
H 9-6-10
11, FAVkEE, 7SS4 do JAEFJE, LA T increment=4>1 FHMHAIHE
k45 do {E3R. %5 7 47/8%] increment=4/3+1=2, £ 8~17 17 for &R, i M
2+1=3 FFHGE] 9 4. ¥ i=3. 4 B, FAKH, 4 i=5 B, WEIHRH
¥, WA 9-6-11 fime
T4r 0 1 2 3 4 5 6 1 8 9
B[ [eTela]7[s]e]0]
increment=2 '2<4, RZcH#

l1<6, A3
L4>3, it

B 9-6-11

12. MofE, i=6. 7. 8. 9 ¥ARFIZH, WA 9-6-12 k.
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BoW HF

FHE 0 1 2 3 4 5 6 7 8 9
B[ e]«]7[5]8]>
increment=2 L6, Fixs—
Ld<s, Fap—
Lor<s, Fam—
Los<s, Fazm—]

P 9-6-12
13. HKFER 4 do &R, increment=2>1, FX do &I, 5 7 (7185
increment=2/3+1=1, WAHXFRRF 4 do FH 7. REH 8~17 47 for
PER, i M 1+1=2 FFEREI 9 453K, Bl T URIFFIELEAHT, TRHMNE
IERA AR, BESLRE. ME 9-6-13 For, EhfikEghmER
3PS S

T4 0 1 2 3 4 5 6 71 8 9
__BoBDnaann

increment=1 t+ %

L S
1+
1 9-6-13
BT, mAE 9-6-14 FiR.
T4 O 1 2 3 4 5 6 71 8 9
| IBBnannnn

& 9-6-14

9.6.3 HRHFEREST

IR BRI, MERFKELEHE, F/RHFRREFRMEI RS
HHER, TREHEREDS MR IDRAR—FFS, SRR, 5
HEFRIRE R -

XEOERTEERRAER KR T . RIOERBTE 7 477, M increment=
increment/3+1; [/ IR BUR A, ATATERZIEIMT ARRIMEA BB, HETE
B—ARCERERR, 124 0 LB A NRE| —RBIF M EFS . AL KBIBHTEE
B, LMEFSN diak]=21-1 (0<k<t<lbg(n+1)]) B, ATLARMEAEEIR
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F, HEESREN 0(n¥?), T TEEHIFN 0(n?). WEEMME, MBFFIH
BE-TERELAET 1 A17. HHMETICREMRRNBE, BRHFEFR—
MR B

FEELY, FHAHFERNEY, SHRINAT R TREHFORA G
THRESRERN O(n?), ZJ5, HRIMENREREHEF S R g B T o

9.7 HF

RATATE AR R LR, EEFFN 1 MEFPEE— M R/ IDRRE
W n—1 W AKX A, ERE—MUEFELRX AL KRERY, &
T 05 R B/ N TR %

AEHR, RENREFBRA LGS BN LREREE TR, EE IR
I, AHSHREN—MELHE T, Bl T TR RAEEXEHRER, fr

" AR AT T T A LR, TR RS o

ANFEAT LM BN R AR IR B B/ ME R FEIRY , JFAR R LB R H e R A
RERERE, AREHEF SRR T o MMEHEF (Heap Sort), BRI
SEREHEFF BEATI — R, RFEGEMBREER B, EHEFEERE Foyd M
Williams 7€ 1964 4E3EEZBAM, RN, MA1EUWT “#" XEHEIELEH.

EMZ—TFRAVNE, RARBREY, A&
HHL B S I TAER . EHARAEEER
MBS, REARR—AMmEHT £
Foo JER? ERYUARE—KTZ, — D8
B E. M ERMEF MRS RIHX, il
HRBIWATELL\GHRKGEES, mE
9-7-1 7R, FILMES LR HEAHR.

RPVEHRENELE—R, MRIIXERE
PRI HE GRS TR S
RIMGEH. L%, XERRERAMER. KRE
& 9-7-2 fiiR, RESREMAMMED?

B 9-7-1
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HOE HF

(50) (19
() () (29 (10
@ © ® ® @ ® @ ®
@ @ ® @

1 9-7-2

R, BATTLRACIAR I, MRNEFHE, TREHEIHRE
2T EEPRERRFIATRIRAN, HENREREIATE PR/
BRER, ANEESIMERBLENEGRTER, AESMASLENALRE
FE/ ERBRIES L.

ERAATIMRNZLE R : SIERNERATRETRELABTENN
1, HAKTUE (FINE 9-7-2 £EFTR); REGMERNESNTRETRELAR
FLRIE, FANTE (BIFE 9-7-2 HEFTR) .

XEFEEBMENELTH, RER—EREPIASREA (D) F. EX
UN) MZREIERER (BHR%ER, WA E/NTES 60, 40 #/NF 70, HE
fIFF8A 70 SHERER) -

MEEREFEAN T RAZE SN 1 FERS, WESZEWEMTXR:
kzky | [k<ky _ In
{k%kz.-..j“{k,-s bt~ 2
XERF4 L BNTFETF In/2)08? HIEAR TR T SR B 52, Hx
BICHAAE, X MERERINAEZE, AELRARIEE. TS, XMER
HEMEEAEEEN. HR 5 NE—FRE—REL"XK, MR =1, MEH i
ROXRREIR, TIGE; MR i>1, WHIGEREAL/2]. BAMTH o MERH—
XS, B8 1 EERRE/NTETFn/2)T. K 5 ME-. =&, BWRERH
Fhri 5 21 f 2i+1 BICEF LXK R. MRELRICHAXAHELI—TF.

MERAEE 9-7-2 HIATHERNTUERZFEHEASE, W—ERMRE LR R
Fik, WA 9-7-3 firR.
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THR 0 1 2 3 4 5 6 7 8 9
s | [90]70]s0 601040 50]30]20
mzkﬁ(iw/v/

ki=kai (i=4)

TH 0 1 2 3 4 5 6 7 8 9
N | |1o|20]70|30|50|90]80|6o[40‘
Nk N

kika(i=3)

B 9-7-3

AR LA, HEIRER T HEHF .

9.7.1 HHIFHEE

HEHEFE (Heap Sort) sbR2FIMME (ILFIAATUE) STHEFRIT K. BREA
BAEE, WEHEFRFFIER— AT IR, BNFFIRBAERRETR
ZR. BEBE (AEMBHLTERANARBTELSR, KN RKRBTRRERKX
#), WEHRAN n-1 MFAIEFHER—E, ZERSBE n MTRPRVN
. MERIHAT, EREBEI—IHFFIT .

Bl 9-7-4 Fiw, EOR—MATBE, 90 KA, H# 90 5520 CRRTH)
Hift, WEQFTR, M 90 R T EMHEFFINEE TR, # 20 L,
18 90 LASMOZ RS R KTUEE L (ISR B THFTHTET), LEG,
SRIETEH B 30 55 80 Hife -
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HoE HF

974
AMEARA LY R EA BT, A B SR MR R
1. 3 i — N IR —

2. MREMHMTOTRE, WERAKTERN— g

ERFRRE], ERIBRERT.
/% AR L BATRIA </

1 void HeapSort (SqList *L)
255

3 int i;
4 for (i=L->length/2;i>0;i--) /* deL ¢ r MR- RTH */
5 HeapAdjust (L,i,L->length) ;

6 for (i=L->length;i>1;i--)

7 {

8 swap (L,1,i) ; /*#RMRKF S REHAFT A7 0986 — MR L#R/
9 HeapAdjust (L,1,i-1); /* ¥ L->r(1..i-1]EHAEHRTE */
10 }

117

R ET AR Y, B MHEFF RS B for B3R, SE—MERE S
RUIENFHEF IR R — AT, FoMEREZRREZSHERA
HIRE R S RRICHEICH:, F HFEAE O KT .

B RATEHF R F51/2(50,10,90,30,70,40,80,60,20}27, #EZ Llength=9, #—
A~ for JEER, ARAGSE 4 47, 1 RML9/2]=4 FFlh, 4321 WARTN. MtLAR

@7, X RRHAAKFRA 10, AT EFHOMEEFRITRS, BARMERM T, 2R FORI|KATRGK




RMTE 9 BEN9 21, TIRM 4 2102 HEBAVETE9-7-5 BET, &4
A28 SIMRARTHSEN. ERKGENNTHRATRE L 2. 3. 4.

B 9-7-5

RAFTHEB PO FI R — KT, HERRNTFEL. N3
7, MR RV SRS, MR TR, | # 4
—3-2-1 f3elitEf, HIER 30, 90, 10, 50 ML,

BAATATFNE | WRRENEILTR T, IERIRARIRA HeapAdjust
CHEIE) FERITIIG.

/* B L->r(s..m] FRAMHREFHR L->r(s] SHBRHEL +/

/* ARBREL->T(s]HARTF, #L->r(s..mIBH—PRTHR */

1 void HeapAdjust (sqList *L,int s,int m)

25t

3 int temp,j;

4 temp=L->r(s];

5 for (§=2*s;j<=m;j*=2) /* BRRFEXOBRTREOTHE ~/
6 {

B if (j<m && L->r[j]<L->r(j+1])

8 437 7% ARRFPRRGTRG T +/
9 if (temp>=L->r[j])

10 break; /* rc BMAEAE s E */

11 L->r(s]=L->r[j];

12 s=3;

13 }

14 L->r(s]=temp; VAR 27

5L

1. EHEBEE - WHMAN, s=4, m=9, £ A Sqlist ZHAMEN
length=9,r[10]={0,50,10,90, 30,70,40,80,60,20} »
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2. 5447, 4 Lr[s]=Lr[4]=30 J&{i%; temp, W 9-7-6 i7R.

3

o

T4R 0 1 2 3 4 5 6 7 8 9
.§J|m|9o|30|7o|4o‘so|50|20|

B 9-7-6

HoE HF

. B 5~13 17, ERBHELRNET. XE ) BERAMARM 2*s FFHE? X
HftaR *=2 e FEER - XREER 5, FARMXREEE =X
W, YHERFSE s, AEBTHFS—ER 25, ABETHRFS—ER
2s+1, EfINEFLUANRL 2 MABFSHM, Bt ) R4 RXEER.

L 7~8 4T, M j=2%4=8, jm WHEARREE 1

S, WA

Lr(jl<Lr(i+1], MEBAZF/NTHEET. BRI EORBEREEAME, 4
AHEELL j+1 UEZRIRAAZ TR TR 487 30 MAGETE 60 M

20, FAWRMARLE, FEitkj TR 8.
. #9~10 17, temp=30, Lr[]=60, AW EHME.

. 11~12 17, % 60 JRIEL Lr[4], 34 s=j=8. b, MpTHH, LA30
HRERN TN, MATRAMER 60, 1E5 8 MIALE. ERULH Lr[4)f

Lr[BIHIEHIH 60,
. EEREN j=2%=16, m=9, j>m, FtHkHER.

. #1417, ¥ temp=30 RA{H% Lr(s]=Lr{8], 58k 30 5 60 HZIHTAE. WA

9-7-7 FiR. AREHAFHTER -
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FHR 0 1 2 3 4 5 6 71 8 9
.iollO‘90[60|70|40\80|30L20|

4 9-7-7

9. FEKEA] HeapAdjust, BtHf s=3, m=9. % 4 {7, temp=Lr[3]=90, %5 7~8
1T, BT 40<80 15F| j+1=2*s+1=7, 9~10 17, BT 90>80, HitiBHHE
3w, BEAWEA, BIFIIREMAKE.

10. Py HeapAdjust, ILif s=2, m=9. % 4 17, temp=Lr[2]=10, % 7~8

13, 60<70, {#7% j=5. BAAKEMWER 10 5 70 3477 EH#, WHE 9-7-8
FiRe

TH 0 1 2 3 4 5 6 1 8 9
.50110|9o‘60|70\40‘30|30|20|



HOW HF

FH 0 1 2 3 4 5 6 7 8 9
.F)|70[90‘60!10‘40]80|30|20—‘

H9-7-8

11. FHKVHH HeapAdjust, (A s=1, m=9. % 4 17, temp=Lr[1]=50, % 7~8
17, 70<90, {#fF j=3. % 11~12 17, Lr[1JBRMET 90, }H s=3, FHF
I, BT 2j=6 HFRAT m, EUERRITHEIREK, E15 LeBIBRET 80,
SERERSE, LI7IBRRES 50, HAAKRMEMMESE 50, 90, 80 HATTH
#, WA 9-7-9 fim.

T4R 0 1 2 3 4 5 6 1 8 9
.90'701so|60110|4o|50\3o|2o|
 9-7-9

B IE, ROVGRATUERSRIRERT , tit2 HedpSort HHAIH 4~5



THRSRPUTR . RFRARER, MRAHE, SHRERITRENSTITREL
&, BOZRERT AR .

BTk HeapSort HMEXINE 6~11 fTRtREXRMHTER, BTATHENFES
Wtk HIUXMHFRRIERMT . FTERXHHEE.

6 for (i=L->length;i>1;i--)

g :
8 swap (L,1,1) ; /* WHRMERF LW REHATAIGRE—MERER +/
9 HeapAdjust (L,1,i-1) ; /* # L->r(l..i-1]EMHAED KR */

10 }

1. %i=9 Bf, 81T, 20 590, 5917, #HUATHMRLR 20 #TATUE
HERE, ARSEARA TR, KBCAATERNEAHE, B, B
B HFERIBEAEES. 5135 4{80,70,50,60,10,40,20,30,90}, #nE
9-7-10 fi7R.

& 9-7-10

2. ¥ i=8 I, 3cik 30 580, 34430 570 35h, T 60 Kk, MFFIIEN
{70,60,50,30,10,40,20,80,90}, N 9-7-11 fii7R.




HOW HF

3. FEMEMTLEM, R, REE (89-7-12).

® ® ® ®

BARGE -2 EFFT .

9.7.2 HHFERESW

HEHEF R ERA SR ROBRMT—T .
CHE(TH (A BRI AL R R A BRI () R A i b
EMEEAE RS, FARIR TS XM TR RA B AR LRSS FOT I
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#, GESHETHTICERNE S LENER, XTE LM AR, RTRE
BEATPIR A EHARE, UL MR E 5 224 O(n).

FEERAFFA, 5 1 WEUETUC R ERERER 0(og) AR (SE4— MR
M REIRG RBE RN Logai ] +1), HFAHEE n—1 YWD, Hik, Exg
FYES (B A BE O(nlogn) .

FrLASARARSE, SRR IB RS ARES O(nlogn). T HEHEF X RIS ATHET
REHARGR, FRETREL. BTN EE LR O(nlogn). AR
LREATEEFETEE. FRISE. HBRAK O HERET .

ZERERE L, CRE-NARCRNEFSET, WIEHORE. FdhTios
B A SR BRSBTS th B — RN R T O s

RO, BTEERERRI LRSS, B, BHREEHHEFRFFIH
B, 2

9.8 FHEF

MERATH T, BACHETRLM, FTHFAT L URERE
S llogen]+1 RURFHE, BTLUSCR LR . AR A SR A RN, £
B, BEARHUXPEREIERE S, A BH T R S A AMER I SE 4 SURSRHEF
e RA-

SeRAE— BT IRMNEIERE A A, SR MER MRS A G2

TR, WREERAR S WAERAR =B AR 1 HE, ok
LERBMEHWENZESLERF, £ 1 TENBHIME S FEARRAE N HL
(GREATRES XA A, XEBEEZ). tikRdt, MERRRIBIRS— REFR
%, WRREA LA, WRBIRKRSHAISAR 1 F4, RbsiEik
ETUE EARINET -

WAES, FHENASAHS, HEuRReih. 8108, MR 809K
HEL A EEHEAM RN . ERBRXERET A,

KNEREBNFENRABERBRELN, WP LZHBUE, FHETHH

B A FRMANE LA AN, HAE (ki) SRR REA" HAS.
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HoE HF

fe ARARMNMATLMRA S BRI R Z W T EHFORSHES, FR, REBE
B A SR, hTMIIRANNARFT, LA 2ERHE A FhR
RAZMEINT , METF - MATREHFEN RIS, HITRER T i
&7

NTEWMTE R RIX BB, KFREE 9-8-1 iR, RAITEARTFHNK
41/7%1{16,7,13,10,9,15,3,2,5,8,12,1,11,4,6,14}, B BF A FHF B HA I, MA&IE
/T —MAFREH. ERFANRERIBR, G, SHBT —BEENTS
XA, EHWREIES AR, B8R RENMER XA R
FPH I

[710]13] 6]

[2]3]7]9]w0]13]1s]re] 1[a]s]e[s]u]iz]ia

[i]2]s e s8] o]o[n]r2[13]14]ss] 6]

& 9-8-1

9.8.1 JAFHFH X

VA3 AR R R A HFAMEE, MESRERTIELRBRT
A LA FRA S TR .

JA3HEF (Merging Sort) jFI A AL KIIRIHERF /75 EREELER
BHEFFIEAE n MEFR, WALERE n MEFHTFS, SOFFIIRRKEN
1, REWFEH, BFn/2] (XIRFRNT x KB NS0 MREER 2 31 WA
FFRFFI; BRREE, - , WES, EERE—MKEN n WAFFIAL,
XFHEFIT AR 2 BRIEF R . 2

BT, ATHEFFRILARE, RIRERT.

/% FMERLARSHA >/

B2 KBRNE 2RI



m "

void MergeSort (SqList *L)

{

}

MSort (L->r,L->r,1,L->length) ;

—H AR, HEFE, EARAATA-TEKNE. AT SHENEFELES
—, RAOVAT EFRSHEGES SqList *L, mTRATESHRETIHF AR E®
HiEAD, HlERMAAHET PR . BRAEZ KA
{50,10,90,30,70,40,80,60,20}#17HE/¥, Llength=9, FILKEH MSort H5LH .

/*

1
2
3
4
5
6
7
8
9

4 SR(s..t]HHHAN TRI(s. .t] */
void MSort (int SR[],int TR1(],int s, int t)
{
int m;
int TR2([MAXSIZE+1];
if (s==t)
TR1[s]=SR[s];
else
(
m=(s+t) /2; /* ¥ SR(s..t]FHH SR[s..m}H SRIm+l..t] */
MSort (SR, TR2, s, m) ; /*#J3 4 SR(s. .m] J3 HA A8 TR2[s. .m] */
MSort (SR, TR2,m+1,t) ; /*#J24 SR[m+1. . t]1 23 AA A TR2 [m+1..£] %/
Merge (TR2, TR1, s,m, t) ; /*3 TR2 [s..m]## TR2 [m+1..t]*/
/*J3 %3 TR1[s..t]1*/

%

. MSort #EE, SR 5 TR1 #/42{50,10,90,30,70,40,80,60,20}, s=1, t=9, %

AFATH ERELREN TRL i S HET T -

. B517, BARs AETt, PUTHE 8~13 7R,
. #9147, m= (1+49) /2=5. m BMEFFIMIERE TFR.
. METE 10 47, A “MSort (SRTR2,L5) ;" f BARSLRMEA SR FHI%E

1~5 [T IRFFEIAFR TRz (AMRT TR2 HZ%4), 8 11 17, A
“MSort (SRTR2,6,9) ;" K EFRRZMHAL SR I 6~9 MXHTFIAIFE
AR TRZ. bR, ERAXPARTEZET, REEEREHEAI T

@ WTARRERER, BRARL.
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6.

7.

HoE HF

AT, W 9-8-2 e
THr 1 2 3 4 5 6 7 8 9
SR |50|10]9oi30|70|40|80|60l20|

TR2 [SO[ 10|90 (30|70 | 40|80 |60 |20

& 9-8-2

. 5 12 47, H¥ Merge WIRWMY —2 I, WA “Merge (TRZTR1LS,

9) ;" WEFRESRBRE 10 A1 11 FFREFBKA TR2 ERTE TR
K 1~5 M 6~9 WXRBFARAF) 133K TRL, HAEHEYTFEMEFRE
L5 T, Wk 9-8-3 FiRe

THE 1 2 3 4 5 6 1 8 9
mJIO|30‘50|70|90||20\40‘60|80|

i [10]20]30 40 50607080 0]

B 9-8-3

FRES 10 TRHAEAREERE, s=1, t=5, m= (1+5) /2=3. WEHEYTH
5 MERFSA=NFA . BELRABE, HEMHS A —MEFHEA TR2,
et s 5t AR, BITEE, A 9-8-4 AR, BUEITEEFESH
THRTRIREAISE 12 1T, ¥ TR2 13543 TR1 &, mE 9-8-4 MAE
R, B LRIFIIART .

& 9-84

[EIRERIE 11 AT REATR, W 9-8-5 Fir.



8. ShE Lt R R BT HF R — R IATE 12 7RG, #{10,30,50,70,90}5
{20,40,60,80} 33 ARAH FHIFF5 -
FTLABE, A0SR 5 R AEAT T R IR L BB RIS, MSort BEORRIRIFIEM
). RITREREMEEERREE, WE 9-8-6 fR.
T4 1 2 3 4 5 6 7 8 9
ISO}10J90130]70|40‘80|60|20‘

P 9-8-6

LA IR A Merge BELHIRADRATLI .

/* A4 SR{1. .m] A SR(m+1..n)J23kAA A TR(L..n] */
1 void Merge (int SR[],int TR[],int i,int m,int n)
2.

3 Enti57 K1
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ESNUIES

]

ROE HF

for (j=m+l, k=i;i<=m && j<=n;k++) /* 3 SR FieRd I KJAHFA TR */
{
if (SR[1i]<SR[3])
TR(K]=SR[i++];
else
TRIK]=SR[3++];
}
if (i<=m)
{
for (1=0;1<=m-i;1++)
TR[k+1]=SR[i+1]; /% MR SR .m] LHI TR */
}
if (j<=n)
(
for (1=0;1<=n-j;1++)
TR(k+1]=SR[j+1]; /* AR SR(5. 0] LHI TR */

1. BEIRATHES AR Merge #1/244{10,30,50,70,90}.5{20,40,60,80} )13 Ay

KAFHFS, FILE4 SR $7{10,30,50,70,90,20,40,60,80}, i=1, m=5,
n=9,

2. 54147, for (A, j i m+1=6 FFIGZE 9, i f1 1 FFIAZIS, k f 1 Rl wim

1, k{EAT HAREEE TR # Tz,

3. % 6 17, SR[]=SR[1]=10, SR[j]= SR[6]=20, SR[i]<SR[j], $1T% 7 17,

TRK]=TR[1]=10, FH i++. WH 9-8-7 fi7R.

TH 0 1 2 3 4 sle 7 8 9

SR Hm\so‘so]vo]go 20[4[e]s]
i| ——— m| j|— n

@ TTTTTTT]
g

& 9-8-7

4. FRRYERR, k++75%) k=2, SR[i]=SR[2]=30, SR[j]= SR[6]=20, SR[i]>SR[j],

an



1756 9 47, TRIKI=TR[2]=20, 3fH j++, wE 9-8-8 fiiR.
4R 0 1 2 3 5 6 7 8 9
= .m|3o|so]7o{9o 20[40[60[s0]

i| — m| j| — n

m.wl?’l HEEREEN

P 9-8-8
5. FRATEER, k++{5%] k=3, SR[i]=SR[2]=30, SR[j]= SR[7]=40, SR[i]<SR[j], #k
7% 7 47, TRIK]=TR[3]=30, 3 H i++, WH 9-8-9 fiiR.

TH 0 1 2 3 4 s|le 7 8 9
SR .10]30]50‘70[90 20[40]60]w0]
i m

[ j|—>n
w [l [ ][]
o
 9-8-9
6. BEFRTLMANEE, —HE j++/F, j=10, KT 9 BHIER, WHE 9-8-10

Fme

0 1 2 3 4 5|16 7 8 9

TR
SR . 10]30|50|70]90 zuH\lan]xﬂ
il ]

i[[m j
™ -10\20{30\40‘50[60|7o|80| |
k

B 9-8-10

7. % 11~20 {THREG, HRKIAFRTRRARERE, B2 TR MEE. X
Wi k=9, i=m=5, HATH 13~20 F74LFS, for fE3F1=0, TR[k+]=SR[i+]]=90,
RYERe
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ROE HF

BUXHE, RAOVGEFHFRARTERT —KHFTIE, Eat, MEHFL, 2
FREMR B2

9.8.2 AFHFEREST

ARG FIAHHF I B AR, —#HHFHEH SR[1]~SR[n]hHE45H
KEER h WA FFFFFIHTRIRIE . IS EERAE] TR[1]~TR1[n]H, XM EHAEHE
FFRFFIRTAICREAM—E, FULrE® o(n)ifE, Mhxe - URIRETH, %
MMEFHHFRERET ogan 11k, B, BHREZZES O(nogn), TiEXRIHFHE
FREDRYT BOF. TR A

BT HE AR R R T R B S SR AT 7 R RSO M A7 B8 S IR U R 4%
SRUARGBIARAREER logan HIRRZEI], B[RS IREH O(n+logn).

A5, HREHEITFEBT, K Merge MEBHA if (SR[]<SRE])IER, Xtik
HEREMR LR, AEERK, FitAHFR——MRENHFRE.

WwEtt, FHHFR MR G ANE, B8R BRENFE.

9.8.3 FFBASLHIAFHF

RAOTHB, “WAREE, RAEF.” HIFHFARSIAT®AE, REERBELL
BT, ASEM, XN SR AR RITHFERIRERK
&, ARATHAREARLRERIE? SRURBTUR, THLHZE, oLt
—HRET, KERB.

/% SRUFR L ARRA AR/

1 void MergeSort2 (SqList *L)

2 :

3 int* TR= (int*) malloc (L->length*sizeof (int) ) ;/*¥HKMILLM*/
4 int k=1;

L while (k<L->length)
6 {

7 MergePass (L->r, TR, k,L->length) ;

8 k=2*k; 1% FRIKADE */
9 MergePass (TR, L->r, k,L->length) ;

10 k=2%k; /* FAAKEME </
11 )



2255

1

2

3.

414

- BFFFIEHIAT, ¥4l L #(50,10,90,30,70,40,80,60,20}, Llength=9.
- BT, RAVEEHET BOMORANFEE, AREBAF SR,

S 5~11 47, £ while 183F, HERRUHIAFAFFF. 8k HE
&, 5% 8 fT5% 10 7, FERWIIEERF, Bt 1-2—4—8-16, BLHE
e

. %7 47, BB k=1, MergePass B¥UMFORIGTORFEERMIAIA TR
HARTREED , W 9-8-11 Fr.

. 817, k=2,
- 55917, MergePass ¥ TR sHELHFIEHIHFFFIFKIAFFEREA Lr

o, ffE 9-8-12 iR,
|40|7o| lso[so}

40| 60| 70| 80

4 9-8-12

- 510 17, k=4, BEA k<9, FTLAKSLORIR, FUKIEH, BAPITES 7~10
17, k=16, S5RAER, SERMHETFLIE, WA 9-8-13 iR,

[10] 0] 50 ] [w]o]~ [

\10|30|40]50|60170|80|90|
\
W’zolso|4o|50\so\7elsol9ﬂ
4 9-8-13



ROW HF

MR, RATAESRZE, JERHMEREGEEMERT Y, NB/FFIFF
FRAFEETE R AREQRIEIHGEARE—F, BEEHRSEN, FHFENE
He

FHERARA MergePass FRAGR AT LI -

/* 3 SRU) PARARKAA s 69 F A5 HHI2HE TR */

1 void MergePass (int SR[],int TR[],int s,int n)
2t

3 int i=1;

4 int 3;

5 while (i <= n-2*s+1)

6 {

7. Merge (SR, TR,i,i+s-1,i+2%s-1) ; /* ®&AHF */
8 i=i+2%s;

9 ) 5

10 if (i<n-s+1l) /* MEHAREHEAILAT */

11 Merge (SR, TR,i,i+s-1,n) ;

12 else /% EREANTENATAF */

13 for (3 =i;3 <= n;j++)

14 TR[j] = SR[31;

A5

1. BFPIT. ROTE—KAM “MergePass (LrTRKLlength) ;”, bt Lr 2%
THTCRRA, TR AHHIEHZHA, k=1, Liength=9.

2. % 5~9 {7, TEEFMEMBBFIEI, B s=1, n—2Xs+1=8, Hf-AMMHRK i
M1 E 8, TOARR 9 %2 MERANFMEH, R& 9 FILRESKTR, T
M.

3. % 7 17, Merge EBYRNMEELFMYHT, I i=1, i+s—1=1, i+2Xs
—1=2, RS, TAE SR (B Lr) hE— MRS MMCRAHE TR
o, RIEE 8 17, i=i+2Xs=3, FER, RIM{BHE=TMERMNTRA
F#%| TR o, —EEH-LMH/\MHEFERIAI, W 9-8-14 k.
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TR 2 3 4 5 6 7 8 9
s [3] [10] (][] o] ]
TR 10 | 50 30| 90 40|70 60 | 80

[ 9-8-14

4.8 10~14 47, TERMWBENRY, $ 11 FRUMERERTHE Mo
JA3FE) TR . T =9, n—s+1=9, FMUHFTH 13~14 17, # 20 %
AE| TR $EARRSE, WP 9-8-15 Fim.

TR 1 2 3 4 5 6 7 8 9
i o 0 B s

™ [10]s0] [30][s0] [40]70] [e0]s0]

1 9-8-15
5. FKIAA MergePass Bf, s=2, i 5~9 {THIMEER, H% 8 179 i=i+2xs
A, R BURLL 4 MEGHTIESR T, AR, BEEAERMIRNE
FFRFIHEATIRFF AN MERGAFFT . BRABEERERTHELKITR
“20” #HA TR, A 9-8-16 FiiR.
TR 1 9

SR ‘10}5201\330‘;0||:0|760\ 670 880 m
N,
n WA [ElaE) [

F 9-8-16

6. JEEIRIZML, B

EBIRRERTTHE, B T RIARREDN logon MERZSE], ZESURME M KA
AT ARG TR ¥4, FZERSARES O(n), FEHsd Rt rEr FkAE EA—Em
B, B, @EREF R, RESEAIRRATE. »

. A FRAAA Rk R, hAE (ESR) BT H2F TEANT G231 T iEE" BAE.
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9.9 'REHEFF

KTRMNGBFERG T, MBHRETHE, ROEREILERE MRS,
MR EEPRARATERF, BBRERRESNK, MHSOHEEFR®ER
SRMUBEAN, XHEERARETFHAMKILRE.

H3L b, iR C++ STL. Java SDK &% .NET FrameWork SDK %71 % T EA3rhfY
VAT ARRESRE) B R A SR A

BRI HE 7 S R R 23R 784 Tony Hoare Mt HISREY, f7efgaib r kit
UAR ALGOL60 4wE2iE = IR WA SUsliy TTmk, 2 R e BRI R 2R
—o TMHXHPHHEFF R AR MRS TR — N NR T E -

AR, ROPUEESIMXMPOENFIE, #5010 20 HE+AH®RE—.
RAVXEGRIRN AR A 2BREREETETR?

FARHFALTESBASFNAR, EMNRABRTEARTE, HATFAYLTHE
BSERHFTR, ENRBRTIEEHFX. MR R R &g
HEWHFEASR, EISRTRAFE. MEtRETE BB s Hok%
PHEFR, AR EREH, MATIERNLBEMNBINER, ¥XEFRANIIR
MHEEEEHEEE, RRFRMITRNEEEREHZNE, W8T 8K
HER AR B2 R E

9.9.1 WEHEFHE

B ¥ (Quick Sort) MEEABALR: i —HEFFIAEHEIT R4 B ARSI
Fs, Hp—HMORMXBFYLS —HHERORBFN, WA BIRHXFR
SHERBBGHITHEF, LOAZIB PP E R .

NFHE R ERFA R . IR PIFE S $241{50,10,90,30,70,40,80,60,20} 33
TTHEF . RATETAREM RS S PO HE D .

HABRBERTG

/% FMAR L AFRRAA +/

void QuickSort (SqList *L)

{
@sort (L,1,L->length) ;



}

MR, FEFHEF—#, BTREREEA, BRRINIET A F
o IAERATHRA QSort HISLH.
/* FNARL F8FAF L->r (low. .high] kA +/
void QSort (SqList *L,int low,int high)
{
int pivot;
if (low<high)
{
pivot=Partition (L,low,high) ; /*# L->r(low..high]—##%=, */
/*H bt pivot */
osort (L, low,pivot-1) ; /*AHRT RBBEHA */
gsort (L,pivot+1,high) ; /22t B FRIBAA +/

)

WOXE, VRROZAEEARTERFS “QSort(L,1L->length);” 1 1 F L->length /RHHY
BRET, CRRUNFHFNFSR/N FARE ow FUECA THHE high.

X—EHCEBAIBILRE “pivot=Partition(Lowhigh),” EHSTEZ AT, Lr ABLE
29{50,10,90,30,70,40,80,60,20} . Partition BA¥EMAG, REIEBYFH—Ke
F, WIS — I XEF 50, RAFERMEEEREI—MIE, #HSEANER
W/, AARELER, RIEXBEXBEFRNIR (pivot).

FE4it Partition(L,1,9)fHIT 25, #EH2E{20,10,40,30,50,70,80,60,90}, ik
[El{E 5 % pivot, $F 5 KB 50 BEALATIRA S WAL, MaT, HREYIRERE
B T FWAMLT 50 ZRA/NE4{20,10,40,30141{70,80,60,90}, T f fyi I A
“QSort(L,1,5-1);"F1QSort(L,5+1,9);" B4, H 3wt R7Ex{20,10,40,30}#1{70,80,60,90}
Sr533EATRIBERY Partition #4%, EIEIIRFF2FERA L.

B TXE, MZREREREREREE. FTERMMEE S REHEF RN
Partition F#(ELEL.

/* RBMARL PFAGRE, RIEHRRIE, FEDRAELE */

/* RBAEEZI (B) WRIHFX (1) FE. */

1  int Partition (SqList *L,int low,int high)

2,
3 int pivotkey;



2
3.
4.

5.

Ho® HF

pivotkey=L->r [low] ; /* AFAMF—ALRAERMIETE */
while (low<high) /* KA BHEAG T A
{
while (low<high&&L->r[high]>=pivotkey)
high--;
swap (L,low,high) ; /* #HARHIZRAOHITR LRI */
while (low<high&&L->r[low]<=pivotkey)
low++;
swap (L,low,high) ; /* #IBHZRRHLRLRE FHax ~/
1
return low; /* BERBFELE */
}

. B IF AT, BT ow=1, high=Llngth=9. % 4 3, A1

Lrflow]=L.r[1]=50 R&{EZHX%H2E i pivotkey, 1 9-9-1 ffiR.
TR

1 2 3 4 5 6 7 8 9
| ]50]1o|9o|3o‘70|40|80|60120)

pivotkey=50 low high

B 9-9-1

. 5 5~13 172 while {535, HAT ow=1<high=9, ${TH#FiEA.

45 7 47, Lr[high]= L.r[9]=20 > pivotkey=50, FEIH A HITE 8 ﬁn
49 7, Atk Lrlow]5 Lrfhighl6{8, {674 Lr{1]=20, Lr(9]=50, Wft A%
e, BMEENELS 7 THLEE, Lr(highl2— L pivotkey=50 (B
Lrlow]) JEE/NGME, FILERIZEHE] 50 MAM, WE 9-9-2 Firk.

T#x 0 1 3 4 5 6 7 8 9
[ IZO‘IOI90l30|70]40|80|60‘50|

pivotkey=50 low high

& 9-9-2
# 10 17, % Lrflow]= Lr[1]=20, pivotkey=50, L.r[low]<pivotkey, [EIt55
1147, lows+, M ow=2, HEERH, Lr(2]=10<50, bow++, JET ow=3.
L.r[3]=90>50, iBHfEER.

419



6. % 12 13, 3c# Lrlow]=Lr[3]5 Lrfhigh]=L.r[9]f{&, %% Lr[3]=50,
Lr[91=90. BCRHEST#— 1t 50 KA 90 SHEI T 50 fin. HERLH
ow EZ#MAT 3, WA 9-9-3 k.

T4 0 1 2 3 4 5 6 7 8 9
| l20|10|50[30|70’4o|80]60|9o]

pivotkey=50 low! high

993

~

. Bk5EE 5 47, B ow=3<high=9, HUTTEIIE.

8. % 717, ¥ Lrlhigh]= L.r[9]=90, pivotkey=50, L.r[high]>pivotkey, Fit.458
47, high--, W} high=8. 4k%fE#R, Lr[8]=60>50, high--, WA} high=7.
Lr{7]=80>50, high--, IIft high=6. L.r[6]=40<50, iBHfEER.

9. % 9 47, & # Lrflow]=Lr[3]=50 5 Lurfhigh]=Lr[6]=40 fy{4, 78

Lr[3]=40, Lr[6]=50, #0[& 9-9-4 fi7x.

TR

1 2 3 4 5 6 7 8 9
| |20|10POT30|70|50|80|60|90|

pivotkey=50 low| high

& 9-9-4

10. % 10 47, % Lrflow]= Lr[3]=40, pivotkey=50, L.r[low]<pivotkey, FHit%
11 17, low++, JFT low=4. SKEEFEER Lr[4]=30<50, low++, IEf ow=5,
Lr{5]=70>50, BH{EH.

11. % 12 47, % # Lrfow]=Lr[5]=70 5 Lrfhigh]=Lr[6]=50 My{H, {13
Lr[5]=50, Lr[6]=70, #n[& 9-9-5 FiiR.

T4 0 1 2 3 4 5 6 71 8 9
| I20!10‘40|30|50l70’80|60 90

pivotkey=50 low| high

P 9-9-5
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HOE HF

12. BUAER. BH ow=5<high=6, HITIEFMAE, ow=high=5, RHFER, W
9-9-6 fi7R o

TH 0 1 2 3 4 5 6 7 8 9
| 120|10]40|30|50|70|80‘60];‘

pivotkey=50 low| | high

& 9-9-6
13. BJF5 14 17, BE bw ME 5. BEHITRM. BETRELEBHEA
“QSort (L,21,5-1) ;” 1 “QSert (L5+1,9) ;” &M, *f{20,10,40,30}F1
{70,80,60,90) 53 AT EIFEHY Partition 4%, BT LEERAIE. RAT
MABERT -
MIX BRSO, KR SZRES I E, Partiion ER%K, HIHRMEIN
pivotkey REiZcHe, #HE/NNBREICHAD, WEANREICHAL, SHAELSR
PAKER E AR, HEEEWMERERALL.

9.9.2 HREHFERESH

TATRAMT— T HHHEF LAY A SROEHE 0 e 6 1 REE pe T SRt P U
YREE, ATLARLEBISRR AR SR PUTE L. W 9-9-7 iR, £#2{50,10,90,30,
70,40,80,60,20}fE e HE Pt AR R AR iR . T ROTMB— M REFR 50, EFF
RAHEFRUFFIR R, B8R R, M et T .

()
(2] (9
@ ® ® G
@) )

B 9-9-7
AEMARNSL T, Partition GUARRISHRYS), WRHF n PREF, HBIER
BOVREERE Logan|+1 (x| RAAKT x MEBARERD, BMUMENH logn K, TR
AT (n) #i%, %W Partiation FiZRMHEX B ML —H, #n KHLE.
RIE, RENRMERA—HN, BLAREETE T (n/2) MIE GERRBIFH

421



B, FTLEAPE) . TRAWUS FE, RITRA T FENAS M.
T (n) <2T (n/2) +n, T(1)=0
T(n) <2 (2T (n/4) +n/2) +n=4T (n/4) +2n
T(n) <4 (27 (n/8) +n/4) +2n=8T (n/8) +3n

T (n) <nT (1) + (logzn) Xn= O(nlogn)

WA, FERMAMRT, HoRHF A SRS O(rbgn).
TERIRIMR T, SHFIRANEFRANT, U s s b
R H—MERO TR, WEH—HE. MRREIRELR, TR,
SERTARBT n—1 PGB, B | WRISWEST n—i YRR LA R
BB 0 Rk, R R WM G B, M M H %K A
Sn-n=n-ten-240 11200 grstating o).

ST, AR E RIS K (R (1<k<n), FB4:
T(n)=1z":(r(k—1)+ T(n—k))+n=£iT(k)+n
L] niz

HECEISAETTIER, HEURSEH O(nlogn).

BRI RERS, TERBFERORSENER, RIFER, BARNRE
iy logen, HASEIE ALY Ologn), BIFMENL, WEM(T n—1 B, H=HE
SN O(n), FHEINBL, ZERISEARE N Ologn).

AR, TR T BRI SRR TRY, B, SRR R
RERTHERF 7785

9.9.3 HREHEF ML

RIA A Y PR R A AR DR LA 7T, SRATTRA — LI R

1. RAEERH

SRR pivotkey RATRANFHIMHEME, IARKRITTLAEEAF5]
SE/NEEATIREEES T . EER, RRARNE “WHR--RBHE", BaBmBE
{TEEL pivotkey SR AR IEISCLINATYE?  HAnBA TR TE H B Y A fe SO R F — B R
FMH{9,1,5837,4.62}, HARHLE 4 7 “pivotkey=L->r{low];” AlH, Ak
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$oE HF

B9 RS —MRE pivotkey. MAT, Zit—4# “pivot=Partition (L,19) ;" #i%
JE, BREREHRT 9 5 2 WALE, HHEE 9 %4 pivot, ¥ RFIFHBALRINE
., Wk 9-9-8 fiR.
T#H 0 1 2 3 4 5 6 7 8 9
Llz[]ssfs]7]eT6Ts]

pivotkey=9 low]| | high

9-9-8

BB, REE 417 “pivotkey=L->r[low];” T — MEEREART. HF®
BERPIEBT Lr1X AR FHINAE, Ll k/hsE Ak, Hainm
BRI — 7R 50 BR—PrhiEE, TB_fFH 9 e — MEEFsl
WAHE) . BEAERLS, FHFNRIIBATRHEREAAFN, ki, SREEE
B XET (HLTISRE SRS — M BRXETE) (S MEMMER T
WA R

Btk AR, ROZBENIERS—1 ow &5 high Z[ER% md, iLERXE
¥ Lr[rnd]5 Lr{low]scH, MRREARA 5 HIUXAEMITG, XHFR A BB
tho RIZM, BAERMERE L, MRRTMTEAA T FIIGHHE R 1 e
ik, BEYIBLE L RISHIIREE, TR, BEHLE T AR RAR/NER A X5
FIELTNE?

Bk, TRRATZHHF (median-of-three) . HIE=AX@FuitiTH
B, HRESAERIRE, —RRBUENR. AWARESAE, WA LBEHLER. X
EOBRA PR EAZ BB/ RS, AR, BEME09R RN
RETTREM R BT A, Bt R AT He i B B A T REME AR IR A T -
HTFRNMFFIREFRE, BIER= BN ERERBE SR —E®, i
BRSSO T RO TR, EIBENLAE AT R

RAPRBEBBEN. ARAMFE=HAI LIS, £ Partiion HEATKILE 3
1755 4 (T2 AInXAF — B
3  int pivotkey;
int m = low + (high - low) / 2; /* #NHATAHLEGTH */

if (L->r[low]>L->r([high])
swap (L,low,high) ; /% RBRERELRYR, RELZBEA */

423



if (L->r[m]>L->r[high])

swap (L,high,m) ; /% R WL ARERE, RIEFEABD */
if (L->z[m]>L->r[low])
swap (L,m,low) ; /% XBP A LRBIE, RIELBBN */

/% M L.r[low] LA EAAI LT HEZARRFH TR, */

4  pivotkey=L->r[low]; /% RFRME—ALRARBIZE +/

BT, RIOTIHKLA9,15837462}, MA 9. &1 3. £ 2 Kb, 4
Lrfow]=3, —ZZt 9 12 RKBEANEH,

ZHOR A/ NSRRI RIS Z 2] — N BT pivotkey, (ERXTTHE
WREIFEHEF IR BOE R A R LMERESSE Rt —MFHY pivotkey, BILEA/
& RFTEASEF (median-of-nine), TiEMBEAF G = RHEE, HBRB=1
B, EAFEREBHPE, REIXEDPECYPERE — DR EA R BARX
EANIE T BER pivotkey R HLEHSLPRENXET . AXBRRETUECE
LT, XEAFELT .

2. RUTBERIEHR

WEEE 9-9-1~M 9-9-6, KATKH, 50 XPKEF, HABTMNR 1-9-3-6
—5, AHEEMNRLERRRE 5, HPINCRIITBATREN. FHRKAIX Partition
R AR TIRAL

/% Bk ARAHE */

int Partitionl (SqList *L,int low,int high)

{

int pivotkey;

1/ 2o = HR TR

pivotkey=L->r[low]; /* RFABF—ARFMRMIRR </ -
L->r[0]=pivotkey; /* AR A F A4 E) L->r[0] */
while (low<high) /* RAHBSBTROT RN </

{
while (low<high&&L->r[high]>=pivotkey)
high--;
L->r[low]=L->r[high]; /* RA#H#HFELRGFXSATRIE ~/
while (low<high&&L->r [low]<=pivotkey)
Lowt+;

L->r[high]=L->r[low]; /* RAHRGFEL#Re S iTRIE </
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HOE HF

)
L->r[low]=L->r[0] ; /% A ARRE L.r [1ow] */
return low; /* ERBRHELL */
)
FERAB PR, ROTHELH pivotkey HHE] Lr0]F, REEZH
72 swap ff, RUEFBITHE, B4Y bw 5 high &4, HRE TREGLRN, &
# Lr[0)f 3 ERMEE Lrllow]. E XL/ T B RCHEIRIBRAE, ErERE LS
BT E5HRE. WA 9-9-9 FR.
IERIX ELA{0]=pivotkey;

73 Oi 1 2 3 4 5 6 7 8 9
[s0]s0] 10 90 30 70 40 s0 60 20]
pivotkey=50 low| *TT—— Thigh

Ff 0 1 2 3 4 s 6 7 8 9
|90|20‘10!90|30|70‘40|80|60120‘

pivotkey=50 low| —_— Thigh

TH 0 1 2 3 4 5 6 1 8 9
Wzol10]90‘30[70|40\80‘ml90|

pivotkey=50 ow| T— high

K4 O 1 2 3 4 3 6 7 8 9
[50]20]10]40]30]70 40 s0 60 [o0]

N
pivotkey=50 low, high

TH 0 1 2 3 4 5 6 1 8 9
ZOI10‘40[30|70l70‘80i60|90|
pivotkey=50 lowTUI high

R 0 1 2 3 4 5 6 7 8 9
s0[20[10 4030 0] 708060 ]50]
plvvtkey:SﬂMw high
i‘-»—75;SizEL.r[lnw]:L.r[cl];
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3. RUNSAREHF TR

MF—PEFERER WL, TS R AR, oSSR
EEFEE L, BibfiEBUNEE “1+1=2" WERIRR, IEIEARDES WHEE/NE
ERRRRBCEE BT . RAER, AM/NAANSERRTIATH. RiARKE
TRFAERHKNBEARRRRINE. IBAERIHER, WREAIER/D, HEthEiF
RIAMEBBNHEFRAG L (AR AR R HF I RERIFRY) « HFERAETH
SEHEF AR T BIARE, FERRBARHEFR, XAt T MR R S
T &R LA, EBREAE R A L MCREEIFR, X T — M RETsT
KA. FEATRERGE—T QSort F¥k.

#define MAX LENGTH_INSERT SORT 7  /* MMKEMWE *+/

/* MARL PHFAF Lor(low. .highl ik #A */

void QSort (SqList &L,int low,int high)

{

int pivot;
if ( (high-low) >MAX LENGTH_INSERT_SORT)
{/*% high-low X T K #aH A Bk H 5+ /
pivot=Partition (L,low,high) ; /* # L.r[low..high]—#%=, */
/* FF il pivot */
osort (L,low,pivot=1) ; /% AT RBEWA */
osort (L,pivot+1,high) ; /* HBEFREEMRA </
)
else /* % high-low I TH THMHMERMANA */
‘InsertSort (L) ;

)

AT —AHIB, 24 high-ow AATFRMHEN (FIRAN 7 WRAE,
WAINA 50 HEAHE, SERHTELEE), MALBEBART, XHERERIERK
AR PR B RHE PR R SR SE RHEFF T

4. RAUBIRRME

KFEE, @A AERE YA, QSort REEHRIAR KRR,
AR B S RIS AR AR, SBEREET n, AR FARAY ogn, X
B B A FAE T AR/ NRIRATRE, SYGRINA RS ER K
M, BEEWSENE, SUGEERRNERERE. RENRERSRERA, B2
KA

426



HoE HF

FREAIX QSort SLHRBIAMM . KA.
/* MNUFAL PHFAF Lo [low. .high) ki #EA */
void QSortl (SqList *L,int low,int high)
{
int pivot;
if ( (high-low) >MAX_LENGTH_INSERT_SORT )
{
while (low<high)
{
pivot=Partitionl (l:,lon,hiqh) i /*L.r(low..high]—##%=,*/
/* AR pivot */
gsortl (L, low,pivot-1) ; /% AT R AR/
low=pivot+l; /* R */

}
else
InsertSort (L) ;

}

LA if BOR while JF (UAMEAGES), EAS—VGRIELUE, i ow it
BHMLT, LA LK pivot+l BEAHZ low, FEI/E, K —ik Partition
(Llowhigh) , HECRERFT “QSort (Lpivot+Lhigh) ;". L5RAARE, (HERMENAT
TR AT T AGE W EARIRE , TR T Rtk

FEPLSERYS I, Hefn C++. java. PHP. C#. VB. JavaScript &5 Xt HREHEF
FERSER, ST A AR, (HEA EEERATR PR b
IR

5. TAREMHFE®

BATUEL LS HF SIS, AHRRSIUNES KR ER, METREFAT. B8
AT 3T, AHRBHAPFR UL H A G ER, BT, #
HF, BAEAAGGAN, LNR/RHET. ERNARIVEEF, S8 PaE” %k
w4, XK AEEGARBEFOHTE, I R RREAFL, R
it, ZE/P4 K, TonyHoare & WIAIHEHEF AL £ WML, EERAMEREL, &

A HETAR AR A LT RSN RRS,



BRHFIETHE, ROCABFEFI RS, »
9.10 BRLEm

ARARRRIEHF, ROWEXN ELREH S HEF I T LR MR
28

BRI THEFRES, FHREITHFMERENE, e FRARKKTR
RREREXEEY, FUAHFREED, ROFEXREREENREED(T.

ROVRIBHHEF DR R T LMPMBAENGET, HHEF S AR S5 R
i, SMIEFF R BAE N SMEZ RIS YR A BT . BRATATEZHIR AT
Bk

B RSB N EERAE, ROVEAHEFS D AR KT, &
BHEFRIAFHERF . ZIRA AR 7 FiHEF, MASIRERSRMRERE.

HEFF
BALF BRI SR ‘i;‘f

HEEA [OE 523
e BIREF P BHE  EAHE REHE BNEE

& 9-10-1

HL b, BAERA e+ EOHFEE, AR, BER TR
%, RRERAMAE LINE, ShEERFARE. REXRMYZRE. Y OR
BARHEF TMBER R BHBRATRER NS BRFIT — FIREIA B R HFA K
5%,

HAV 7 FIEEFEIRE TG, 03 9-10-1 BT7R.

&P, AT Nk R, FAE OLEFR) B8R ¥ “RANA" GAZ,
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& 9-10-1

 HEAE R [ BEWR [ REWR | WmzE | awe
A O(n) o) om el
BEEBERF | (D) o) o) o #E
HRAHA | O() O(n) o) o) HE
R O(alogn) ~O() | 0() | Or) o FRE
HHA O(nlogn) O(rlogn) | O(nlogn) | O(1) FAE
VAt A O(rlogn) Otzlogn) | Otalogn) | Ow) #E
®ik#F | Olrlogn) O(alogn) | O() | Ollogn) ~O(n) FRE

NEER R, RAE 7 MEES AP

= RS M. MFUERE. EEEA.

= MU AR . AR B

MFASRE, BABE 3 MUHEREERSR/REEF, FTEAETRT 3 Fif
.

WBIFERE, R ERMEERAHF EEE—%, RS, WRIREAEHE
RSB REAGT, RIS E 4 FE RS0z,

ISR BLE , HEHEFF 5 VAFHEFF SURI BodHE R DAR AR (6 S

MK = A (I 2R R BR AT Eeh, BRATTAT LA X — MR SR
HERGRA SRS RS S, DRERR, RIERE. MHEHEFERRN
BT, ORI, MBS ESTHEBAR. BRMAIIMAL
SRESE AR, SR TR RS M A ERA A

A ESRERD, HHHRFRAEDRANE, RADEME. SOl Fis
AR EIESR, RIEHFSOMEORER, KA, MEEERE 0. W
BT AP AR SRR T A AR RO S DR, B RFEHE A e
R R BRIFRRA T o

MR, EHER Gk, ROME G, MTEHETHTREs
MBI, JAFFHERERAME S

INEFHEFFIER A9/ R, AFHEFRG N 0 BN, SRR SHE T AE
Rz, n #k, REBGHHETERAE. RORRRITAHAMPREEF R,
ST — AN, AT AR L A HE PR SRR

M 9-10-1 FBCIRR, (IT-FIEEEEHEFFAE 3 B SHEF AR, A
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FEAR, WM, WRITRMXRFASERELER (B, REFaREHhaE
F), WERARGAEHEERK, XEBZIORATERN RRRES, RIEH
3 MR RHEFRE B SO g, I3 9-10-2 fR.

F*9-10-2
HERE | TR | BEFNL | BFWR
WRHEA o) 0 o)
R HHA | O(n) 0 O(n)
ARBAMA | O | O o)

RERI, WhHEREEEFREREEEMNS, FHEORET, SRET KR
WS FIEFHGHCRETEE), ARHK. B TEREARRATICRNRET
FERBAMHEFESR, MElFRER SN, A5, BRMREFERER/
AP B AR AR

B2, NEARTHEIRRE, Stnmtuir 2 RrnHres, B2
RS E B HRLZ B AR AR €

9.1 &R i

EoEHERE, IREEREE], ROTWEEFAE(IRRE “LP A" KR
F, BHREHEFSEAEREN . BRI TR LA e R R, RATEREEE M,
R TR A

A 9-11-1 sh P B — MR RIERR?

. . .

. . .

. . .
P 9-11-1

KFBTRG, FHBAS RSN AR DX E . 8A H0E H R E
A NEEA—IVNGREBE, RSB RRRET, RIERAESER
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BUEMESA AR, SRR, BREVER, WIVERE ESBHX A 5T E
HERERIPRS], 0P 9-11-2 FriR.

B 9-11-2

IR NEXRAERT , BRAFERRT - AR AR M HE =B ER—
FAXIA RERK?

U, KRREESCAER, DE—EEE, “XEATHE? " RRAWER, it
RA—F 2 FROT—EER. 0F, RPRHXMERNRILBAFTHE
BT EARA, RIICHD—L “BE" FrEERR. BRREE LA —REA
AE: BRTATEKAER . HINE PRS- DEARR: mBAKN. RS
PR — HERRE AN RBX WS, AEXRER 2 FZBE, SRui—
. REE-11-3.

e 6 @

®© 0 ©

4 9-11-3

AR, RETHRERANER, XAFEERE. REAXFRENREYE,
AR RRAEBRERANEE, HXE, RA/NRAE/D, BEHRAER,
HRATLEREREL RS, BRI RRET .

g, BHKSE, RIEERAF-RESEXNR—EE, 0T
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B, REMBLCEYITI. ROTRSRIER, FHAEEREHI LTS
oA BMERE, I RAUEIL, NRET BKMARIT, E—SRMM0E
SRR EREE R,

RRAAMRERNE. =B —BELZ—EEN, RREHERARE LT
B. HLEFHHANZ OISR RRETHEIAFAEN “EE" MEgEss
B ER) . KEE SRS AR RERRBEBUR, CRRERRIVER: “FrANEE
HRFTRER), NRRATERERARETETE.”

AEMER, HLURREBRSRXITIRNSRT . JESUNHAE, EHRES
WEARMFRAY R EEREXBRIESH, FECHAZITES, RITMEER
K.

HAVERR, TEMEREE—EERE. REREREIRIESH, HIHLR
B EENEEYE, B AREAERIF TIRITR, MASSRZEF PASS, it
J&, HEIWERN, MRANANOTEERR. i 9-11-4 fir, BRIEHRZE
BN . REREIERBROREE, T 58A EIX TR E LR AL
BT, RESEETENE: REWNERNTRFANPULALRE, KRR
MRBRRES, BOERES, FHNEZBRSRIAE.

& 9-11-4
BERAREY CHERRBID FH—TE:

You got a dream,you gotta protect it. People can't do something themselves, they
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wanna tell you you can’t do it. If you want something, go get it. Period (INR/REHE
B, MEXELE. YRIABRZINE, MOIREZERE, KRR, WRIK
LA 4, REXFNFM. HXHE)

AT, AR
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