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Data Structure + Algorithm=Program.
NIKIKLAUS WIRTH (1976)
AEMYAMBIREME ik, TEAMAT AR FIRBEME k. FAREL
M5 Bk o A ANRA AR F R THAT FR 54T .

1.1 FIRREMEFZEZNEX

1.1.1 FIHREEMRIENX

N ABEREBERGER? 7 XREMIEE A SRR, Jy T RS AT [ E XA
W&, ESRE T AT

Bl1-1 NRERE. XA HZMELR RS &8 19 L E 42 e xS
7 1850 AR K. 1) IR 7 8x8 M E bR Z AL EIRRAE 8 MRS, AR AL
i, BMERPAN2EEAREL T R—1T. F—3sFE—R L, Ba20MEk.

TXA 1] R P SR gt P2 A AR SE A0 5 O vH SRR, T R P A A (B B AR SR A
AT RBEEHNAMAR, EENDEEEAA R SRS, T ERER, BUREN
B, 11 gl T RN X LA R T 5

B 1.1 EEREREARISH



W 11 B K SSHTERR S5 R T RO, DT S e B R SRR R . AR
A RGBT R K RATPRES, HARIOL SRR SRS — B R R B 1 A Rk A
Rl E PR, FHRE B3, #aT LA 3 I B3 Ak«

J\ B ] PR AR A — T B 40, B MO S 4 P B T IR T 45 4
B 1-1 & — AT AR ) R, XS A B ) S SR AR A B AR, R — i
I Z R BAR G o T DU Y, B0 G54 A B S AR S T 5 ) B T e fr 2o
HRERTE. BRSHR T HENRE SRR B AR, 2+ EE MO IR,
AT BT SR ZR S8R 0 L A 0 P B & P R B O i S5 b o PRI, AR 4 i
THRHURAR SR SEBR I, AR LR T SRR 7 B 5 X LU A% B . 38
A BO AL TN, FE0 RIEH LI ThRE, 620 ) AR 7 $HR 45 M B A 5 il
FUSEHAT AT “BR a7 X I TERRRROSEA, 392 SI T AL L Eo AR AR, R R 4
G e IR, BRI RS RUETRIATERESHE H9H 1.

1.1.2 FIJEZHENX

HE R REERE, HEEMT LU 12 FH.

B 1-2 EFERB. WHE—H NN BRSNS RERE.

KRB B ) . K30 ) 3 — W 1 R R o E S 2 A E AT LR
S AR RN L RIRE R . B0, — MR E BRI IR SR N AN — A
B, MELRE-ERMEE, WERHFE, X IR THER, REIR
[B156 & MUE ERITCER. R — SR ER ET LUSEIERT £ MO B P I
TR . B, KR TRTRERFEMNMEAN. SHoERsn, mie/ N5t
5ok ANTTE, MRS BNFEHLBEA P ERKAE F, RS P — A e
HEA, MHEEL IR, T8 kAMIE BT R FTRTE.

ERIFIPERR T S, BBOEE U EHOR R, B T XFEAMEEE RIS )
—ANEREELF? AR E R ? I RXANEIEET? WL, 29 N 8K 1000000,
k 23 500000 i, JXPANEVELE G FEAI AR TR R, BAES o Shiti R —f
B, AP AR R AR I TR) P 45 M 4 R

M EERB T T CAE B, 5 5] FORE P 0T LU B T B A8 B S0 1 B 2R, 3R
W A2 B SR AR, AT B vt At A vk 1)
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[HETTERRREERE

> B

. F I HABEMELRMA 2
2. FAHEHELRA A

12 B i#F & W

Less than 10% of the code has to do with the ostensible purpose of the
system; the rest deals with input-output, data validation, data structure
maintenance, and other housekeeping.

MARY SHAW

1.2.1 HiREHAREE

s L K AR T HA IR A ARG T2 A RORTE . "8 PR S i — > $088 )
B R, BI—He g R A R ? AT A 07 AR 2B ARGk ? K 45
25 FREE S M B LRI S 2 o . 1B EREEE 4 K S MOECHE 2 1] R Z R R
B, T)EEE OB S5 H S B 7E THSHL A B RO A7 A 2R o Bt 2 M2 Bis AP AE T 5

1.2.2 EAEBZFHERARE

ERGHIEAZR, ER T HEAM SRS X

¥ (data) 215 B HIEME, 2B EWED L. 55U A B S AL I
WHENFRTF RN B RS HES . BATHENEF I LK “RE7 o BiEa b pik.
FE B HOE (M T E S MR EM RO BE. BR. SMMmRmsE).
BRI TR (data element) 2R I SEA AL FEANF KA T, B w & AR GER
gL Ty WS, W\REERBEFRERH—NRE. — NI T E T A 5 E
L PR T (data item)Z k. Flan, EEBIEEERSY, BEEEBATIEBFEE
—AEH, FFE—ABHPBEGERMA— MR LE. MPBEFEEFHE—I, whs4a.
VEE SRR PR A BRI, B0HE T2 B0 AN ] 20 B i Fe /N A o

FIE Xt & (data object) 2 M FAH R M EIE TR NES, LEHEH— T8 Flln, B
HIEFZRES N={0,£1,£2, -}, FEEHFHENZEES C={‘'A’, ‘B, -, 2},

/LM (data structure)ZFEAHH B2 (B FEE —MEZ RPN BIE TENES. 7
Rl i, BIE TR R REER RN .. O —BIE X 5 A A% B 5 5 rh B B
2 A ) R A SE R MY AR S50« BUR AR LA T 4 FsEARS 1,

(1) EHEW: BWOEZNEAEE “BTR-AEE” HXR, WE 12875,

(2) &ML : BHE TR ZEAFES “—X—" BIXR, W 12007,

: 4




(3) WL : BT R LIS “—XE” KKK, WE 1.2(c)H7x.
(4) EEEH: BIRTTRZEES “ZXE2” MXR, WA 1.2(d)FiR.

e e

I
I
1
1
1
1
1
1
!
1
l4
|
|
I
I
|
|
|
1
|
1

(a) L LM (b) et 4
(o) WL K (d) PP 1

B 1.2 4XEXHIREEHNTREE

A g e Xl
Data_Structure = (D, R)
Hrh, DRI TEIIARE;: RZD LXARMHME.
f511-3 mXEASD=1{3,6,9,18, 27 KIBHE 454 .
DS=(D, R,), 5 R, & K D _ERI“>"CRTF)RER, WEHRLEH DS, 1] LR A& 1.3(a)
FiasiIEl. DS=(D, Ry), HA Ry & X h D LK) “3[” X &, M R={@3,3), 3, 6),(3,9),
(3, 18), (3, 27), (6, 18), (9, 18), (9, 27)}, EHELi#) DS, o] LAR R AU 1.3(b)Fi IR .

(a) B E5HIDS,

&) £
X
O
(b) HHE £5#DS,
B 1.3 &4 D LEXMBEIEIEEY

M EHEIBITF R AE S, BMER bR TR RIS, HE e NMXAARR, A2
Rl —HHR S . BARGHIAUNE T EMTRITTR, B TR TEZ KR, HiEss
FIHIE AR X RAER R —Frfea g, 2t e KRR R BUE TR Z M BHEX R .

Al L2252 23 HR G A mT A2y A 858 b O8O S M R B b OB 4 . B 5 4
WA OB R EEH . WBEEH N BT EH T HETR, BRI TRIRRH
KBARR. LRV HEHIEFROHE S WABAE, EiHEHRRE BB/ N AR i
HE —AhL, FTUAR —ASdad5 T ML SR TG B — ML B R — MR TR . E Ak

P -




T
[HITTRTERENEE
XL B R B O RAE T B AR

HE e R Z R KRR EA T A A R BR R T7 % WU A R BT Ak . B
b, BT USRI R RS, BIF A S A A R a5 . BT A 4 h 4
B EAHBHR TR B BB BITE, ERFREARNTME TS, —BK
BRI XA Gt xZ 8 EALTRICR AT SR B AR, STRIAIREHE
REREBLIRHKFR, —BCRAEERREI. B 1.4 S T’ 1.3 HEEELH DS, A FALE
fit 773\

1000 3 1000 3
1002 6 4002
1004 9
1006 18 4002 6
1008| 27 =
(a) MUFAEfif 4544 (b) BEXAEE LG
1.4 R DS FEEMT=EE
> Bl
3. HaREAELEM?
4, EHAELEM Y, NEH T Ao 838 4 AH 5 m( )
A. BHEEMPBSEMN B. RALMAIE R AEM
C. KM MAdE XML D. W 3rsMFasbinsty
5. XA HIEZELEM A
B=(K, R)
K:(kh kZ’ aevy k9)
R:{< k]a k2>’ < kla k8>s < kZ’ k3>a < kZ’ k4>a < st k5>9 < k}a k9>’ < k57 k6>9 < k& k9>s < k9a k7>}
KB X AT AR LM G B R,

1.3 HMREFEEE

It would appear that we have reached the limits of what it is possible to
achieve with computer technology, although one should be careful with such
statements, as they tend to sound pretty silly in 5 years.

JOHN VON NEUMANN, circa 1949
S P ISKY (Abstract Data Type, ADT) &8 — AR AL DA K 8 LAE LB AR B
—ZHERAE . B BRI AT LIME AMTE R S RSt 5. e AT LR S0 e /E
HEFE, MAFETHREIEM TR & e RINFREA DO E W] 176
s 4




MBHIERB TR KRRKEE 3 MHERERE . MEHEIAH = TH R ER:
(D R. P)
Hrp: DEEIEXNS; R2D LHKXRE; PR D HEARESE.
S BHERT ZR E H— Bk
ADT G HHERAE LR (
A 5

BRAEHR A
BiE4 1;

BE4 n;
}ADT S PE R L FR
Bilhn, et RIXFERMBEIE R, HEAHERN R TRNES, ZESHNRTE
HRXFERRR: BE—IREE M B CERFE—TTBAME—RE4%. TUHIX
FER— S48 A — LR MBR— AN nE. BALUERIMBEE LR T LLE XA
ADT list

{
x5 ERBHTRNES

HIRRAR: BB ARG B TCERAME— BRI ME— R B 5 4k

FEAERAE
ListInsert (&L,i,e); // TCERIHEA
ListDelete (&L, 1,e); / / TG IR
}JADT list

VLB AT Y, SRR R B# %, 7 ADT HIE XHIRARH W
B SEIERAE B & o XA ADT FHAFFAEAT A TR NSK 3t I 6 S R e 4F . X R
RN ERAEJE LM E T R TR A RIIE S ADT.

> Bl
6. o L2

14 B &

The function of good software is to make the complex appear to be simple.
’ GRADY BOOCH(1955—)

141 FEHLA
HikAlgorithm) ZAFE KPR, RISSHARFS. EAIHE TR ERE R
P -




TR B18 @i
COPDVERERERRE M e
B —RIVIEBH, ORI R S s B RRE . HlE AR, —REST R
Bk AT, D, WKL AR AERT B

—ANHVENIZEA LU AL :

(1) Bt WHEASENRANE, —MNEELIRIESITHRD 2 a4 .

Q) ek, SERE—SBIAMINS X, T X, FEEEMAET, Jik
HAEME—f— BT E AR, BIRSAH R N L RERS A Rt

() BN, —AMNEEH 0 ABmEAEA, LREZFEX RO, BTE 0 MaA
RIGH A G BUE T YR %M

(4) . —ANEEAAREBAEE, DU A BN Ta f42R . B
EEAP SR S-S Wi

(5) AIATPE. SRR ER RS RIS AT, BRIk A R AR A T DU I 45k
PR HEA TS S AT A R UCOR S

SV IR 2 2 BRI 5 A5 T FR) P A

(1) B Wi — AR, AW EBEIERE. rEE. . maEX
JUAN T TR EESR o TE B GRAIE SR A T 5 SR 24 il 2 TS LS O DO BE AP REZESR . T ik
FEEENZBBIEW . ZRAW BT A5 BB . Rt BRI AR Bl
AEHPRAR, POXBEEHEATIE AR, AETIIRATFRER. @AM REANAE
- R BB A 2 IRV RIAT B B TR 2808 . AR — NS, BB R BN
B e ) JA — MU RANINT, BT EL RN T M — L O SEBRAE W AT
) — A M SR BT T, XSS EE MBI RO SRR, RN S A

Q) ks, MREENTEAEZMER, Bl ARESNERES, $AHEH
BRI . AR C BB RMIRHE, 2K CilF WM C S A A —
BITHE, FHT CESTIZOHS, ORI ERT T 7.

(3) WIASEVE . SEEHIAN H B RAE NI X —HIA R IR L M T, RS
ERAAEN . IERREIEE T EUEEE S MO SN, RN AT RN E
BT, #ERFEENER.

(4) . BEHTRA — AN VAR E L /D UHHN R R 2 (R4 b o)
BT T AT — BI0E B e A R RS A Bz AT, X g [ — i B A R S
A A H B

(5) Wik, HIHENIE S MR A . ARG, U AT,
TUARFE (0 TAE R R R SRS AT i 75 I () 025 [ AT 04 o

142 EZESHFELEHZERER

= 2 I EHLRRE FOK B (Nikiklaus Wirth) 32 H— S22
Hlmdivg + Bk = HFP




A AN T IS S HR A B, I T S5 B 45 0 2 19 47 7 2
FHAUHIR R o R — BT LUR A [ A By 44, thml LU R R S0 . B 45 4
IO B POE B HIEDT N BT T BRI IR 551, S, k2, B X
R F TN BN G5 7 3E B IR IX A 1]

Bl1-4 RK3INMPRIRKE.

int Maxl (int a[3])
{
If(al0]l>all])
{

f(al0]l>al[2]) return al[0];
else return al[2];

1
1
1
E Bk 1 (PHEFSMGE):
|
|
|
|
|
|
i

}

else
{
If(all]l>al2]) return a[l];
else return a[2];
}
}

BEE 2. (THEBIMIAN):

int Max2 (int a[31])
{
c=al0];
for{i=l;1<3;3i++)
if(al[il>c) c=ali];
" return e

}

R 1-4 PE 1, ATFEHSMIZN, HRBFERBMRR. 852 FEGME
6], 10 HA R 3 IR AT MM A K KRGO, S0 1 HOEE 2 0F . (HJ2 2 o) S0
BEINE] 100 NEEERT, Sk 1 CEAEERK, FHES, 82 AT K
FE, IXBTEVE 2 BB EHEE 1 i
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B 1 (TR BRSO R)):

void swap(int &a, int &b)

{

int temp;

temp = a;

a = b;

b = temp;

}

B 2(FEHIMNAE):

void swap(int &a, int &b)

{
a=x+ Yy
b=a-y;
a = a = by
}

Bk PR AN a b I, BRI T 3 AR temp, MHEE 2 WAHMRBIE 3 ANE
B, WREEHIT N K swap RN, WEE 1 RS RRRED OW), HiE2 HITRIE R
R 01).
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7. AH 4R EER?

8. Fik i BA A ANAE?

9. ikt EAREIIRE A A?
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T(N)=O0(f(N))
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