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At EAAR MG PR GG4 R T k. F D Fok, —5 525 3 R HARR T A9 M6 S AT A 2
Hik, B2F BB R EERRGT &, AFTL R ENERRE, NBREATEN
R eyidA2fed ik, iHibid )3 Fk RGEw )3 ik E A6 Tk,

1.1 BE#hE

1.1.1 HAaRE

EE— I ENEFBOHES, W C/C++iR Pascal Z /5, MZAEE—mAAHN Y. W5
— AR, kb b RAE SCBUE AV LSRR A S vk e EALR R, SR TR
B —A] S LSEIL ) B R KA#  (problem-solving) Jiik.

fraREE? g, Bk (algorithm) SRR —2 n) B RAL R —FIRFBR 0 71k . ™ 4%
HIER, —ANFEERARE 0 R DRI — MR, BRIELMARFS. sit, FiRf
TFI 5 ANMRFAIE . ‘

(1) A Ginput): HEAFPRZNMRAL:

(2) i Coutput): FER/Dr=A— &,

(3) #EME (definiteness): FIEMEF—FKIBLEAWVINI E L, BA M

(4) HETTHE (effectiveness): LM —4KIRA WAL IEA, BT DU 028 SeHl 2t
B HPIATH PRIRKSEI;

(5) %M (finiteness): HiEUIAREPITHRP Z F& L.

BT SRR A LA E 5 ANVRHIE. SRR — DN EIEEIF IR AT R B &, Xk
WA B EREE. BT UEERA, HEEEDONE—at, BUEEMERE T ER
FEME X o BRI — T, FEIRAMEHLIZME . T X . EEEPA
AV “UHE 543 SOt 737 XEEINTES . Ui, BEMEKIR S L REATI .
= MHENEEN S, RITHEER — & BEIE L N YR AR T A R KNI kL
M. B, —REREARIZEZGEATR, B 13 FE B IE5 -6 E I L8R,
MARAEATHY. UL, SEFEHUE, B2t — RPN E LEEARIE S FI TR, KigEr e
] AR . e R X SRR, TR BRI TR] A BT R I A . i SR EOE A 25 PR,
HEEFR AT EIZ#E (computational procedure) .

MR —MEEAZMTE, TUHABRES . MER. AR RHES Rk, 24—
MNEFAE RV EVRRF SO HE S Mk, sUE2F (program). HyEWAT4 L. VT I
BEEX—RE, #lm, —MRERGR—NMER, HAR—AEE, —HEfT, REWENIAX

-lo



Pl, BERGREFRASLILELT. L, BERGREFRMAA T EHE S RN — 1 EEE.
RS IEA RV FHEA: LLS A TS o TR PN BB B R A A B R B M BRI 2
M A SRR L A (A TGRET 330—275 4F) AR CJLFTIRA) (Euclid’s Elements) 4],
CREEIFEEEN YRR . BF 1950 F54, BE AL 5ILERHE (Buclid's
algorithm) BXRAE . 1 ERZKRE O RaTH0N A S, ERER0THE (NERE) #Hdh
— RN BRI E 8R4
RRJL AL R AR BR YL, T EmANEE m T on (0<m<n KIBRKLALAK, LN
gcd(ms n). HAtFSHEEERN F5%, EEF 7 mod m=0. ‘
ged(m, n) = ged(n mod m, m), X+ m>0 (1-1)
KA, nmod m TR n BRUL m ZJGHIRE. BA ged(0, n) = n, n KEJEBAEHREE m Al n (95
RKALE. Hln, ged(24, 60) = ged(12, 24) = ged(0, 12) =12,
BOLBEAGSFEME A TiH, 3 C/CHEF R NALTF 1-1. BB RR KA A Hid
TR 12, B LEEN mod 5 C/ICHES I “%” BEAHXHN.
(#rF 1-11  WJLEMRAFE
void Swap(int&a,int&b)
{
int c=a;a=b;b=c;
¥
int RGed(int m,int n)
{
if(m==0) return n;
return RGed(n%m,m);
}
int Ged(int m,int n)
{
if (m>n) Swap(m,n);
return RGed(m,n);
H
(325 1-2]  KJLRMIEAREIL
int Ged(int m,int n)
{
if (m==0) return n; if (n==0) return m;
if (m>n) Swap(m,n);
while(m>0){

int c=n%m;n=m;m=c;

return n;

@ EBHEFF mod EXTHECRBSL. W M>0, xmod M IMMELE[0, M-11 . ] C/C+HHBFI “%” BHAFLI
mod IBE I TVER: x=x % M if (x<0) x = M+x

020



ERBRFLERER, FOVER—IR, m B ER S, BENASEN I, Lm=
0 RFEP££ L,

5 KA A8 i) A AT LA HARSVE . FRIF 1-3 HORELE B0 0 5L e H Rk B KA Y
BH95E e m F n FER AL EOL RES R I FEBR EAT R R B8 E. BR, — PR/ ASKT
PSR N, BRIk, TTRAYE4 £ = min{m, n}, SRIGHIEE ¢ BEE 0 BERE m F1 n, EHE, W ¢
WARBK AV, BWA 5 | GRS B 13 BE%k. IR m F n FEK AL R
L, W2 =10, BFPLiL.

(32 1-31  Ged HELSEHOR I 5%

int Ged(int m,int n)
{
if (m==0) return n;if (n==0) return m;
int =m>n?n:m;
while (m%t || n%t) t--;
return t;

}

M TR AT A, — AN AT LT AN R B SRR, 10 [R]— A ] 8 SRR VP i T
SENIR HOfR BUB B . SR B 5 oK A 0BT UK R R L AR 500, T DR R S 20
WL, MMSEIERREERESA & 2R . A, B AMRETRHAARPRARESR. #ln,
RL R AL LS s A, ] LS s g .

1.1.2 At HE

LRV ENREA R, BEREFNIEA, R AR RIFNEEIRA G %A B
BAEANA o BTN T 22 ARG, #EENE R RIERE T 1. BATRUIREIER EQ A
AR B L, RIS E BRI M IEM M R . BEETHEL
B H 2 B, 5 I P AT (A U AN B AR N A #E A FH v LR A 7T % B 2 i U T ]
W, AT BT EE, WEREF, TFRNASAE, Bl S S TR i Ak AR 15+
YL,

EZMEETENRER S (D, E. Knuth) #tid: “—AN2id B SRR &R
FGRNFEMMT I, iR, B, BREEMS TR, SRRl gN
THREHFHVERER, & MEAF - REXHER TR, YEFBTFHMFARNER, it
. EEFEAETRE.” -

WFE /K (David Harel) 7EARAS (BikZ—— R RM) —Brh il “HIEAURTHEHLE
BHO—A3, EEREHREOZL, R EASKM, Mg RZHR2. Bk
AR RAHKM.”

1.2 [E@KHET %

BRAETF RIS RS AR v SR AR e B A o A R o SO LR R O A AT 5 R B SR . B
LI AR IR ROAR, E AR SR, FIRIRTT SR v S AR e . SR R LA Y
iR TR, SEREW R MR MG RRIER, ENA BRI A A
e A5V ) vl RS A A R P SRETR Adf 1 I) JL



1.2.1  [a] U0 ) UK AR

ft4ZBlgE (problem) ? REZEHRTMIELS AMITA LR BIA 3, siEr-An s, fl
w, HEF A RS E 4l HFHE MR ERZA e RO EIEW (SR Kk
FFHES

B R K % (problem solving) A& —F7 ¥k SEHLH bR . [HESKARZE—FRZR, BA—F
WA REFTA B & . AN, AIAEA— RN —k 0] Ref R ig ik, EEHKE
— R IEA R ARIEAT . — MUK, 8K P AR R AREIZ SR RS o 2RI, MIRATRR T
] K (2256, IX M) ) U A A WA TR R 582 8 H 1, TSR RHE L8 ] UK A (1 B AR A
g . BIREKAEITFE (problem solving process) & AANIIE ik FH fin 25 40138 %0 1R >f B Agt A S )
FEAEAE B 5 B2 560 0 50R 2 1B A& 24 1) ] 8K A SR . BORAI TR, AN ] SR i e
il ) AR 03

PAE, AR 2 ) m] LA vHSEEALRAR , vEEAL N H Cv2iE B NSRIE 30 (0 7 J7 I A5 4819 8,
WPy e, REEEEANL, BRI THEALRAR ) 8 R R R — N SRR
T RIS RE, RN BREE W ER (software life cycle).

THE LR AR 0] B P S8 2 — 2 33— F el Bk A SR B (problem solving strategy), 15313k fi#
] SR, NTIAS 2 A B A . flhn, SKARRT I 20 HER ) BURFE ot —PhHERF B0, Ref
AR RS M — e SR P e % 751

1.2.2  [AEsKREISFE

®F REEEZ TG » WAL (George Polya) 7E 1957 SE IR (How to Solve It) — 45 14
3 7 W SR A R0 v R PRI R o 3 A i) R SR A £ D 25 R T R 2 LA R 22 R E K, AR
A SR v AL [ A

I LSRR A B DY A T o F

(1) ¥BfEEIE (understand the problem)

SETCHEN], R T SRMR ) DA SN 1 ST IR ) n SRANERAR 1) B, MRS T BESK AR . IEA,
XTI R AR ER A B R . X — P IREE, RN R, LLHARS . X%, K
A2 I g SCRT SR AR I ) L, & 24 (007 SRR e 8. N TRj B ) @, Aoy E B B RE
TR, nHEE A

(2) ®itAZR (devise a plan)

KR A BN, EEFE ML T, B LURTA A BRI ) 8, 75 R e B AR
RIS R B, IAh, 3 NI 12 ) P — SRR AT AT . FESCIERE b, % PR T A )
SRAFE FEME B ARBEAT KM,  LAAS Z KA ] R A 0

(3) LA ZE (carry out the plan)

SCHLSKR i ) R FEE, A ) BUSEREAT I B E .

(4) EmMEZE (look back)

R T Z R AR TT IR B SER AR T B EUA R T H Y. PHEREE, B IEZMiEem k. ik
HEFNHE)

KT E— /AN R SK B R A B B, BEAFAD R I ASRIAE, (R T SRR )8, ) R A K
HIBCEFNR . B MR B (R SR A 7 v A K A A 8 e U RT3 3, X2 FEIT 1-3 MiEL:
BEAME L. RILBEBEZEE CAECKIENRK (1-1) BOrmEat o o FXmdsR s,

04.



ATUMER m A n 0035 TEEEATINR, RAESEREMTE. @ teEs, RIS T3KER A 4%
W, S R S AN L LA S0 R e [ Ak 2 AR A 3 1 B L B A5 B0 ST oSS ik
HIB,  EARTR B ROR — R 1 O B s R Bk

1.23 ARG EmAM

— AN BRI T A R 2 A o S LR A 1) 8 R 2 - 3R 232 (software engineering)
P R NYey R it T B, B RGHE S ERE (system life cycle) Bk B, &R
G v A ESRAEA M BOE AR AL R S5 BB BUER A AR 7 AR s AN B
W E A%, ER SRR SOR YRl IXFPBEEE TR AR A R4 THME, BRI R R 4ed
FIRAERRRE, CRUESAER, $&EITRABBA R R A =5,

0 AR A A B R4 S #R Canalysis). it (design). A9 (coding &Y programming).
Mk C(testing) FILEFR (maintenance) 565 PMHE. A 4 MTBUE T I AM, #BE—1THELAT
BT

BAFFF RIS R AT AP B “ A Fn “ih” dEREZ. “ath” RAERETE “Mta
(what)”, 1 “¥it” Mk “anfaf Chow)”,

A ) SR AR ) 2 B B B, FRATTC B B 1), FRis 0 T KR e At 4, A B FEIL
FEATHTIT B, AZ0 B AR ] WK 2R o K B R DhRET SR AAETh BB 5 SR BI2E . ThAETa KAk
SR A ) LR A 2 BAT H Th RE RIS E, AEThRETS ROZF A A 206 R LR Bldn, xF—/ 8
BB AT HE R B ], D RE TG SRR — MER AU I HES AR 51, dETh e K
W VF AT A B A FH 1 N AF S IR AN BB 20MB, B 4T I A ANEEIE Smin &5, X ST K 244k
FEAYEHEAHE, IEM#E X, WRERMIE (requirement specification). [l 5 5 S5 % B #i,
=X, HEAE .

VB B L fe] SRR ) A0, 0 S B A o ) SR i SRS AN AR, Bk SR . AR
RS, #RHAEG R, R AR R iR k.

G SE I B AE R g B, BT, IR I BIRAAR Y, BeE R e .

1.3.1 Sk E Bk g 2

HEFERM T
W B4

BEYE 1) P SR AR o FRAE AR5 — f ) R ) S o R R —
M. BARMBESERWME 1-1 FiR. KRBTk 8, 758
SRR ) AT P e A A, 78 2 B AR PR SR AR
e R T SEAERAR AR, AT DA R A — e NE T,
JE LR R AR L o

ko mds: K e k8. — M REREE
(exact algorithm) & AECRUESKAG M. TT—PMREXNEZE
(heuristic algorithm) i FHAERFRRN . i {5 GEXG DAk Yy )
b MRARI AL, SN SO AR, (bkmmpy 1 SRR
it FEV B[] 5 R ST o BT AS BE R UE SR AT AR A0 58 2 ) i K1 BRe LA, AN — 5 22 Rl F) T
{THE (feasible solution). —MKilk, B RAFHEEAGF OIS T RIEILHE, —PMEE
WL T F AT A R AR, R IEAE % (approximation algorithm). TV LKA

050




BB =42 LB FTAT A, AE AT REAN 2 Bc UM . G SRAE S rb i i H R BB LIE R, IR BRATL B %
(randomized algorithm). FEHLELZHAT IKIBEHLLEFE— RO T BEDLECR A= 28 B A i B L &L .

FERRMR R 2 I, SR 3 e B R S R IOR I - A1 — 22 R R JCHA SR A R e »
BlUnsRSETIR  SRERDRRFAELME TR oL m B R AR A AEAR I 5, (EIX LRSI SR
i AR AL ATTIE R . B, St — B0 R AN SRR FE A A, o] LURH 9348 5H70A
XF AR — R, R AT RERHLR % H W RSO, HERA R, AT B
PERSEN—FHERE, ANX—HREREURIEGRE, HHkE T P RER—HH.
KX LTI T B — R BRI EE, 8 DU R 5 S, BIAEE 24 OB bR vt
H LB AT AR

JA BAFEFFA B RE BRI, (HH FREAE S BRI R R 2 N4 R

Besh, BRI A ESRR O H IS, B 55— LS p B A TR O B i A
G5 o X8 1) RS B R O AT I M L U A, AT B T Bt A S AR S . BB SR T Bk
s R RRER, NTRA—E “BIRal” FiRAEEE, NI — .

1.3.2  Wfait-Esk

A3 T SR e SR A SR s - SEFR BRI I SRR (algorithm design strategy). — MR, 5
HERROH R —IAEME IS, ARTEEE A Bahk, (B3] — SR A M B g AR A .
T B SR AR A ) 8, I B A SRR SR v SR TR, £ BT AR B e R BT A R
RO ER (FR “HEng”) 2 SEM B — R, T H R A 5] o S5 AU Y 22 ol
o) R o SR 3K ) AT G S A R e v SRS Aab 2 A ) AR, R TS P VR RO SR R
SR 0] B o 0GR, T RSN I HE T fa) BERF G 70 18 SR SRR 1) ) R E, WT LUF 20 v iRk . SR
H T-7E 53 ¥ RGN B BB AN [E], SR BIARIMHFEE. 5 4 BPEER, G3FHF
AR HE P #R ATV A B A v vk e AR R R, BRI E R AE L.

133 fRonSik

TP RS U SRR EE LR 7 A oK. SERTLAMER] BRE S #iE, HARES
AN, FEVHENIN K R, FUA AR R A . SCERIER, JAUFE I % FUE TR R A
Hok, WNTEAEE, WEREEBSTER, EUREKMERE. AR BRESIEFIHES
HRE S . ERTR SRRt BARE SR, ESERRR BB S s . B TR,
HEAT R —BHTEERN, TEFLLE. PR OHE S MR EE, BRAN S
LAy, HABTRARRRNE. kA H CHHl SRR SEEA B R IRAF C/CHE
Friafi], XA SRS AR AT R P Bt 2R A 2 o

fEAA, BAUEH C/ICHESMIRTE. C/ICHHESRMFE. BN, BRRERARVERTL
HBRLN, XRERAFGE R [N, F C/CHE SRS LM T T, s,

1.3.4 W Hii B

TR —ANFEN T AR, ZBREAEAT PRIN TA] o it PO 25 51, A0 A eV 2 IERAY -
WA —ANE R IERTE SRRy ESEMIA (algorithm validation). EEAAR H 4E T — 5
VRRER IERACIR M TAE . RIS 7 IE B S A IE R TE, FROVEKIERR (algorithm proof). X T4
R, IEMAMEER R, (EX TS LR, HInTRE4 .

VIE B S0 TR 1k 6 F (R D7 s R BCE A A . X THEIF 1-1 fOsR B A 08003 VA 5475 RGed,



