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WA AT A TR AR KBRS, RS AR E T LURE #
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HBEF| R EA L AR R R LJAGHR R B AL 6942 X,
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B R TAB AT ZL R TR, EPEM BT 479
7H‘g*7fﬁﬂ‘u FRREEBE AR FE AL MR Sk AHERFERE®
VAL AAL AR A
KAV R BB R H I EA AR B R 6923, BRG] F 646 Rt
Wik, w B HISTEEME BE W5, Mran s 2GR, gan s
%
ARRTHFZHE, RLH B E Rz A2 303 At T AT 89 44
BEZT. KM A M PASCAL 09783 R B E A % F4 A PASCAL 4%
5, BRE FAF 2 &4 F 8 s PASCAL £, % ea)ﬂ/]‘] mFS, LRE
M ia e E B R R R AE S AR X

2 1,\ -ﬁ- /i‘ ‘3 7]
E F R 3 U algorithm, & B Webster F 369 % &, % F ikwh 2
any special method of sloving a certain kind of problem.
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BN, BRERLEMATHRIGM B TR 7 & Fle LREEERK
a Fo b R KA KT AR SRR E Bt RIS %05 R K&
EEH oAb BRKRAGRG T BN TSR ERE —ad A
B, BARY B MR FLE Uk R R R — A TR, ARk
LR FATAH IRAB T BRI EFENEE. KM RRBAL K BB, NEEE
g3 e AT

$An %% (Buclid Method) & —18 K43 Ry E 8 S 69 5k RN K398
kR TEE EELSTREER A b, F oa BB D R, Bl o, b MR
KAEHFEA b, BT b B, BIARE a RA b 898 r. a Fo b 89
RN EEREA b Ao r R REE, T B a, L r BR b RE
AT L83 H BB EREE O BFIF L.

AEUFHH, FEFH, mBGHEARFBZOTHETE TRTAE
AR 6 ARG L. B E SR AR — AR U RS, ARTRCE A
AERTRILEG T FRARAR, ARBAanEagd, BARRETURE 1 £

AR,

Kahb Z8¥r

Y
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b
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Figure 1: #k¥Anrk X AR



wE 1 ARETAARE, FREFXIRA ~EECHEGT, @ E
H—18 P B BT F oL JE AR .

M b, BHE— B AR TR, R R LB E ARG EY
FehE R, DABRBANRE B r & o B4 b sk, B A E R A R
DFE b WA —KRFE o FRvA b 95RE r B9 BFAE, - 894 G AR
P AZ—Z @ RAREA 0. LT EBARRBAGIFEZAE r 694EL
GER0 FREEFAALS I REF a B O EAKY, 2 FE a7 b X
BT, BBRBELZBZELALT TN ERRAEH, MERER

Mz —AAEREEE AL T EH T o4

1. FAEH S el & 29,
2. HAE—EHEHMATH, LHLEARGFETRELEE R

EAERT S F/E LM REEFZ I, AR ERY QR EZ
AR TREY. AR, RARA A IRAR U F AT IR AR % Bk

WA R AT B st HAME— RS R MR, AR
ROBER -8 BT UAME LA RA MBS R T L
BARAITH S FEMATHI R RS $ME—EF MmN T, LT E
5 BOAE 3E A SR ik AL R AT S AT R R

RaFE AR I LT RBEERG A EALFRBHAAR
AR ET. Bl ERTHREIEPEAT 13 NERALE ZHELK
2% 1/3 TUAREE p=1F¢q=3 L &F EHE—FTHAZTIEL
MAENE, HRPIRA AR ERGZH. FTLE TAOTRFE A
FM P AR AT, RSB S AE @ )

MERLERLARGRB —BAGRAE RS EOMATHA
ARSM FHETTRSHELLFH LG bl RT
az® + br +c = 0 ARG E F kb FH R R a,b,c M, MFAER
SH4F 202 + 5y +3 =0 FRFTER X

T, BT M BAL A ARG TA R RAE]L e TR
RAZERNAF a2 +br+c=0F b2 —dac>0 9HFFH, T EHE



ARG, B2, ERFHHF AL, L F R MBI E AR AR
o RIAE R ok

WK ARG LA AR, ARG E AMARRAKEN T IET R
HEA KRB, RMVET OAF, — (B VIBE GG F Bk A3 S AR A A HAT 09 4
A B EAL T 2B T ER, SRAR A G E AR, Bl e BACE RS AR LR E KA
Tk, MR RIS ST T8, S AR R 3 S 80 5 9B
TREFGER, AR ASETHRELARAY T RMELTRER R
—# F %35 Hlhe PASCAL, C, BASIC, FORTRAN, %, # & £ 69 31
BMEZREA —EYENG YRR AEZEBZZTRARENEL (2233 %35

THRERARARMBEE L XOHE, CHFTEFRAET, EXCELRA
B LT, A RFES R E I R AT UML), ARk ddark iR

MAFEER o fo b R RS RABES], HALE 2.
WA EEE oAb
wml:af b ORRAAH, c
7 ik
1. AN afob
2. FHE o BA b iR
3. Zr=08c=0b &R
4. a=D>
5. b=r
6. ®EF 25

Figure 2: #&#Aarx A R RBEEES o Fo b R RKAEAHK ¢

AWM FERAEBRETEE X AARBRRTELETAFRGE L
ERE L ANFAERR —BHENETRSFTUARAARBER R T, 122,
Rt — AR IR R, AL R ARG, AR A AR IR AR
EHHEE, REROUTRE—F L L, FTEHTF. Ak, EH KGR
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WIEZ AL, AR L T A6 dEH B2 L F 6y

1. MaFiEHE
PP — 1BV R R X B P —EF R, BB R RME =B

KKK

%, F%F.

2. if C; then S; else 55 ;
SRl O G IEHE HLEHEINPAT S, TRPAT S, .

3. while C; do S; end
FIBT C) & R EH, 5L EHERHAT S, @ EETZ AR HH| B
C, REGERE 52 EAEMNRIAT S, Wb REHAT, EF O, BRE
FERFPPAFIL. £ S PRAGTHEEH #4@;@&2&} C, FREAHUT S, M
RERLEART LR GERALSE T

oA

FIA b Z A8 Pl 5 4%, R An e An ok, BriT 8w B 3 I8 F %
WA EEE oD
i o Ao b IRRAAH
7 ik
FEANaAb
r=1;
while r # 0 do begin

FHE o RVA b BERE

Figure 3: #4848 &k ik



AR TR NEREH LR REGER, T AR E&HE
AR EE ik, o BT AZE BT A ot AR A AT A A2 AR T XA B B
00 = A8 4] AR R

AL ZAEHEHEAERARAGIENER ALERXGES fl C A
PASCAL #B:#AM L =i H M. R /@??é&xdu:zi-ﬁih Y
Rfik, mELER C XA PASCAL 353, BB ER AR L/ m L EHE
MR AR T M FEE B RN, & AERA R GE S, Hlae 1977 SF X4
AT 89 FORTRAN, 2| H & % Az 69 FORTRAN 4 A B4R 4L 3wz 4] 4
Hh, AL A2 X R F 2 — R dieg T4E

B T rARAe B A B AR R AL G 3 o — e R 6 i ] 45 AR AR R IR SOk
GG g PR BB T A LR SR KR S LR T

3 EAHNERTIT X

P A 6 2R TR 6 H AR B A LA Xk 5 st AR 2 1Em b, selaqt ey
& B LA bit, #— bit RAEKRE 0 R 1, B L RFEREERAE T F] 69 T4
BEH S MR bit £ —A, RE byte. H—18 byte BEH 8 18 bit, TAE
% 256 AR EA. RXLKDFFE, w EARBFR EAFE, FFELG
A8 256 18, BHLHF A —18 byte REA®. (2L P X FHIFEEM REA=
8 byte, A& £ % 18 byte R&T.

AEHGELFORTH & BRFEFEATREA 4 18 byte, 8 18
byte, X4 £ % 8 byte R A7, mEEHR PHEATRGETHF N, &7
BAMBHRLEZEE RTHEIRE.

EEHGETHZELBEME AE— bit 8HKREK 0 R 1, HF¥8
HALR - BAZEATAT. Ak, 4 18 byte 9 EEH R I 0, RAXA
232 _ 1 = 4294967295. #H BT A K, A LEFET AE A 8 18 byte, &
KEGMEE T L F] 264 — 1 = 18446744073709551615. 4= R % j& 3 6 K 1k
18446744073709551615 % K, st-8 A 47 L tb oy 5 ik RR .

EHRNEHLEAR A, FHRAMLREERET. CORTHFEARSM,
SR E R A AR, EREE eAEERG R T EME, A ReE Bk



B oo, BIA 2"+ +1 RET o, £ m £—2FAH %10 bit LR TZMEEL
EE R IEIT AT ELANA —2m L Fa om-l «(Faﬂ éﬁﬁ%ﬁ % bit
B 1L as BHLTUALEERER A 0% &0, mEBERM 1R
T R..

FHANAETZREEATY ARATARERY & Ex—@EA
J& B, 3FE =28 Blde 3 =2 K B =16 BIALIEE 2. £ 2 ZTR
+y- 5 EF oy AN 082 1 Mg A JEE o BHSRZMEHRS K
A AT ABMAEEAR BAUA o A¥A Yy EARM 0 ATE 1 £F
A, RE—1M bit. M % V1@ bit REA o Foy ELFGHKRE LT EMR, AT
VARE A& 7T 0 BAE 5 B R — AR

VAL B30 2 AR 8 FAL, R3PS 3t B AR a9 s B AR T AR iz s R
AEAGHGAEEL wREREGTHERLZEARTH, REFRHY
FE R Bldo: BETARAREEE (2,y) REAF, £F o REFH ¢y KA
R, Hsb, A E AT TN RAE R R TR AT, &75"\‘5’?\%&@(]
f}éﬁﬁ‘“&;—jﬁ.#tb R EERE MR EERE T RE L
B AR, FEETHEGEFTNEZATEE —BENRK B 71’%%
i?i/"ﬂ,ﬁ, f Bt Ak BAL g, Rl AR A M E msk et e
%, 4o FORTRAN T vA4R 48 $bg HALA 8 £ & A2 K 69 B2 =T o4 B 345
HBA ﬁiiz*‘ﬁxé@%&iﬁ"ﬁ ARG R KGR RILK T 228
B8 R AR M AIUT, RER O AR E LS

P12 ARAT 89 object-oriented programming T VAMFAEAT — 18 B % 3 69 F
7H‘ Blhe: BH, Fo R IBE 7 ik, Blde: STEL B AL Z L AE—18 object,

BRITUAEZEBEEEX 28 BREFRRAFRMAETREY THEH,

obJect oriented programming R A&4% £ Z AT —18 £ 4769 T B A RATL 4T

BA B AR 37 L BTG KRR AL,

4 RHEHREFAFEINK

SR —EBN, MIREENE REDEE? AERKMRETFAEINEK
B 77 k. RIEZOAT, AR — IR



lL.Lrx=y (mod n) AT xFey RVAn QIREEAME . LT AFH, v —y

2. xmodn=1r &%z R n 9HREE r. LKA, s modn £K 2 T
A n 698k

3. |z) REATRKA 2 LR REH #l: [32] =3,(69] =6,(9] =9. &
r BT AR IER, | -1.25] = -2, A& 1.

RMEZRAMABY,. ZEHEAF—REEZNE HTUERFLE A
T —RAZME KMAEHEA—BAZRNEGEILEY. —AF 31
X,31mod 7 =3, #MTUAEF=—A—BQERLT—A—BGEMNM 3 F
SFE=AK 28 X, 28mod 7 =0, RKMATUIEHF=ZA—AGEZHf—A—8
B EIE K. ZAF 31 X, 31mod7 =3, RIMTUAEFWA —BE9E
MAEZA—REHNN3 WAA 30 X, 30 mod 7 = 2, KA T AIHfEsF 2 A
— B EMAWA—BE N 2 Rk RMTUREZ—BE, A B
gHAE (2T KM A BERM, KRMAXR—ERE TAhFFFH—Rf

BEFHFEASF—REZALNE

wmAMSFG K 29 X, KM A EHE, AP RE D, AHFIE
HE. Am=1REZA m=2RKRETWA m=3 REEA, m=4 K%L
AA m=5REELA, m=6REANA, m=7TRKRELA, m=8 RETA,
m=9 R&E+—A, m=10RET+T=A, m=11 REXF—HA, m=12 K
RRFZRA. RMEAR,

f(m) = [(13m —1)/5] =2

FERMEAZ AN Em Lo RE, B 4 TR,
73“7 fm) = [(13m —1)/5] 24&, KREHFAEFELBHEZL. #
42,2000 3 A 1 8B AF8 3, A, 2000 F m+2 A d AEZRTAR
LEIPAEW

{2+d+[(13m —1)/5] — 2} mod 7
EXP 24d £REA2000 F 3 A 1 BAEZH 3. BREMEE] T RKKXE:
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m 948 Aty | R& | f(m) | f(m) = f(m—1)
m=1 =A 31 0
m=2 ™ A 30 3 3
m=3 2A 31 5 2
m =4 Y| 30 8 3
m=>5 + A 31 10 2
m =26 N A 31 13 3
m="7 JUA 30 16 3
m=23 + A 31 18 2
m=09 +—A 30 21 3
m = 10 +=A 31 23 2
m=11] RF—A 31 26 3
m=12 | RF=H | 28/29 29 3

Figure 4: f(m) = [(13m —1)/5] —2

1.2000 8 A1 A, m=6,d=1.

{2+14[(13(6) —1)/5] — 2} mod 7
= {[154] 4+ 1} mod 7
= {15+ 1} mod 7
= 16mod 7= 2.

F ., 2000 -8 A 1 BAZM 2.
2.2000 %3 A 29 B, m=1,d=29.

{2+29 + [(13(1) — 1)/5] — 2} mod 7
= {|2.6] 4+ 29} mod 7
= {2429} mod 7
= 3lmod7=3.

Ak, 2000 F 3 A 29 B AZH 3.
3.2000 F 9 A28 A, m=7,d=28.
{2+ 28+ |(13(7) —1)/5] — 2} mod 7
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= {|18] + 28} mod 7
= {18 +28} mod 7
= 46 mod 7 = 4.

Ak, 2000 F 9 A 28 BAZM 4.
BA, 20011 Afe 2 AR BTN B ey AKX RTHEZME.
1.2001 1A 18, m=11,d=1.

{2+1+ [(13(11) — 1)/5] — 2} mod 7
— {|28.4] 4+ 1} mod 7
— {2841} mod7
= 29mod7=1.

Fk, 2001 1 A 1 BEZZM 1.
2.2001 2 A 18 B, m=12,d=18.

{2+ 18+ |(13(12) — 1)/5] — 2} mod 7
= {[31) + 18} mod 7
= {31418} mod 7
— 49 mod 7= 0.

Ak, 2001 2 A 18 B2 EZM 0, AL EMA.

WA LG FT R —EEH RERKEFG 3 A 1 A EZNARH
BR—ER RTUFEEFEAXAREZNE 22 Betr B 2%H
AR SOy, BEARETRK AL WiTATEFO 3 A1 BAZN
Fob AR KB F R BTk

T4 365 X, 365 =1mod 7 ARG RFR —RGZMEH 1. 5
H 366 X, 366 = 2mod 7 HLEFRFR — K692 I €A 2. HF R A
A AU BRI 4 BRI AR 100 B e B SR, LA T 2
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AU RAE SR 400 Bk AGEA M F RITEATLFE Y RAH S, B
Foc B,y BALERZ R 58 BHEAL 1600 F3 A1 A, B
c=16,y=0,m=1,d=1, BEHR t. & g(c,y) =

B He
S

{t + (100c + y — 1600) + | (100c + 3 — 1600)/4] — |3(c — 15)/4]} mod 7

Al g(c,y) ARAT 1600 F24%, 100c+y F3 A 1 AHEHR. BT 51&3
HAR, T gle,y) LB

gle,y) ={t —2c+ |c/4] +y + |y/4]} mod 7

EXfvd@Ey M2 —|3(c—15)/4] = —|c—11—c/d—1/4| =11 —c—
|—(c+1)/4] =11 —c+ |c/4] + 1.
BAESE A, BB, ZME ARG

{t —2c+ [c/4] +y+ |y/4] +d+ [(13m —1)/5| —2} mod 7

LRt S RER. 8 1600 F4 8 BE-F TR 122 KT
VAR 2000 3 A 1 BAREZM 3 RBEH ¢ 8944 #F c =20,y =0, m =1,
d=1, RA,

t —2(20) + [20/4] + 04 [0/4] + [(13(1) —=1)/5] —2+1
= t—40+5+[24] -1
= t—34

Wt—34=3 (mod7) A% t=3+34 (mod7), LHAH, t =2 &K,
Wi, A, B, RFEZ MG E:

{d—2c+ |c/4] +y+ |y/4] + [ (13m —1)/5]} mod 7
S 2000 4 10 A 10 BEB, # c=20, y =0, m =8, d = 10, T 4%

10 — 2(20) + [20/4] + 0+ [0/4] + [ (13(8) — 1)/5]
— 10—40+5+ [20.6]
= —b5,
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—5mod 7=2, FT¥A2000 F 10 A 10 BAZI 2. £R 20011 A 18A
Bl c=20,y=0, m=11,d =1, #AHF
1—2(20) + [20/4] + 0+ |0/4] + [(13(11) — 1)/5]

= 1-40+5+ [28.4]

= —6,
—6mod7 =1, AT¥A 2001 1 A 1 BEZZM 1.

HAE L @eg X, b AT E Z & 698 F k4 5.
WA Y A MAD.
Wil w Y FEMADRAYEL
R
FTAN oy, m, Fd;
y=Y,m=M-—2;,d= D,
if m < 0 then begin
y=y—1,m=m+12;

end;
¢ =y/100; y = y mod 100;
w={d—2c+ |c/4| +y+ |y/4] + [(13m —1)/5]} mod T7;

if w<0then w=w+T7;

Figure 5: &1 B #7H 5 2 80 %

E&, AL eg >R HEMER, £ 20 HRATRARLA A 22k
FHERAT G AN, LAF R XY TR, Flde 1752 F465 9
ARHE 19K, EPOA3HEIOA IBBRAT. WEWARFEREBERY
T2 4, RAERCUL G 7 AR A RAL AR ET RAFY
M X% FEAEMENFES X, RIERA LG E LT T 222
AKX E DT e A 3] Z B2 2 18 L E A FRREAY.
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5 JF&BHITEAGHE

REZR—An RGFEX f(x), Zn=1 8 f(z) =axr+b, K f(x)=0

BARIRE G B o = —2. G n=20&, flr)=ar®+br+c, £ fl2)=0
b+ VB —

T g = OEVO T e X maRA g g BAE, R ()

2a
Tz 8 ZAXN, f(z) =0 OREL B IERT. AT KIVAFIR A 2o AT H
BAE AT ik, RIF f(x) = 0 89 AR 69 LA,

5.1 Bisection Method (¥4 i)

F ok REAL R f(r) £ [a,0) LHEFH f(a)- f(b) <0, AL [a,b]
Z M LA flr) =0 898K R fo) =2 -z —1 BB f(1) = -1, f(2) =5,
Rt —iR %5 E [1,2) ZF. F8 1 #2298 1.5 3FF f(1.5) = 0.875,
RSk R AT A sh o — AL (1,15 P, B 1 #E 1.5 L F8 1.25
FE £(1.25) = —0.296, AL EM T AL H — KL [1.25,15]) BEMZ
oo sb ROBHE, BB f(r) IRMAEZEM LB MNP E RO
BBk, A LX) TR e B 6 698k

WA (0,0 BR, & 0,0 EREREHRE f(x) B fa)- f(b) <0, AR
WHERE ¢ >0

Wl (0,0 LTER [2,9] &% f(z) R, By—2<e
ik

r=a;y =0

while y — z > ¢ do begin

m=(y—z)/2
if f(z)- f(m) <0 then y =m else x = m;

end;

Figure 6: Bisection Method
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5.2 Newton’s method (4 #8i%)

Bf(x) BH LRI (2,0, [(tn_s) F7 (2p_1, f(Ta ). BBIZRHIE, H—
Mok, SRR B B M. ShB RS oSy X8 o, T AW T2 A K
T, — f(xn—1>-rn—2 - f(xn—Q)xn—l
. f(@n1) = f(Tn-2)
EHE x, T HERE—T:

Flont) — [(ns)
f(mn—l)
f(xn—l) - f($n—2)

Tp—1 — Tp—2

In = Tp—1— f(xn—l) :

;E]‘; CF' f(’x;l) = £<xn2) ;%}:IJ \éﬁhﬁ é{] é_‘— i%) ‘&J?}E%ﬁi& (xn—Qa f(xn—Q)) %‘j
n—1" 4n-2
(Tn1, f(2n_1)) RBEEG BRAFE F oo, B7E LI R AT S Y L I
s A0 1y BARTE, TBP |2,y — 1| = 0 8, I T0m) = T (T0)

Tp—1 — Tp—2
TR [/, ) RARE, B,

f(xn—l)
f/(xn—l)

Tp = Tp-1 —

LB B AR %, LE A4 T
Az, R RAERAE o, 24 AR EZMITH 2z, 1,
BB E TR £ R4RMA C, FORTRAN, PASCAL, BASIC ¥ 5433, A
%5
f(@)
f(=)

T=T—

BT R A8y o IR RFTEY o 44

AEPT 888 AR f(x) =0 AR F %, VA f(z) =2 —02sinz — 0.5
4 [0.5,1.0] #94% B ]38 bisection method ## Newton’s method X % & 71
78 8.

# £ & T A& H Newton’s method RAFR M SR B LI B, 22 RE
&, WA (BP o) EAETREE Newton's method 7T 4877 €l a. A, 2
FEERME 7 AL X B T 4789 7r % 5E 88 bisection method M3+ F #42 €
8y 77 % e RAFARZ VME, B Newton’s method RAF F 457 89 &
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BN mg BEBE oy THRYIZRE f(2), AR ) > 0
i oo, B4 | f(x,)]| <e

ik

n =0;

while |f(x,)| > ¢ do begin

n=n+1;
f(xn—l)
Tp = Tp-1 — )
' f/(xn—l)
end
Figure 7: Newton’s method
n  bisection method Newton’s method
0 0.75 0.5
1 0.625 0.61629718
2 0.5625 0.61546820
3 0.59375 0.61546816
4 0.609375
5 0.6171875
6 0.61328125
19 0.61546850

Figure 8: RIF 41 77 42 X AR 69 M Ak B
6 HMEB A MX

— 18 n 7L ERPERE S A2 X T A8 A

1171 + a10T2 + - Far T, = b
2171 + Q22T + -+ + A2 pTy, = by
Qp,1T1 + Qp 222 + -+ Apnln = bn
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KRR AN S R —EREMEE % FHE (1) ARE
Gl md o Xdade ¥ =23, n MEXHE, BT H—-KX2 R
aii

ERZ TR O

171+ a2+ - F a1 T, = b
! 7 !

AgoTy + ++ + Gy, Ty = by

i ! !

(z9Ty + -+ a3 ,Tn = by

! ! !

Qp o2 +eet ApnTn = bn

AEXGE=RBE 0 RAEE 0 — 1 BEE zy, 25, -, 20 5’£?§Ek%§ﬁ
L ERTRLEG ik, Bl n — 1 ﬂﬂ RS AKX, A =X B
NERAA w3,24, -, 0p,n — 2 BFE SLERBEM n—1 RIE, T
GRS W

1171 + a2+ - Far T, = b
i I !
gty + -+ Uy pln = by
(n—1) _ (n—1)
Ay T = b,

U HEBEY ERFEMEERE——RETR BT 7EEL &
PR a;; RBR oY, #%—mlh 2 F R X e il A Ll W X8l 4 Rt
SRR R T BRR v, BB by /an,. RE z, BT AFE
Ty ZAEB bn1 = Gn-1n - T W BB RE v, 01, T R, THA

Qp—1n—1
A
R
n
by—k—1 — Z Apn—f—1,5 " Tj
j=n—~k
Tp—k—1 =
Ap—k—1n—k—1
=k 8 2y
AL,
n
bi— D aij-
i—it1 .
T, = 4 , t=nn—1,---,1
Q55
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SLEARZ B F M H &% (Gauss elimination) AP EF 5 77 #2 X,
B iRl A% W E—Enx (n+1) J4EMR LHEE

11 Air2 - Aig by
Q21 Q22 --° Q2n by
Ap1 Ap2 ' Qpnp bn

LR 0 KRB R RO HE BEME o $hE Ak a; FREE 0.
L q; =0, P EREI BT E 0 X AR BRFRALH. AT H
i, A—@nEaE P RAES  BHAREXEARALEMNE, @ R BEBRE
Bt Bpie. ABLAT AR i IR P>i) RBA, Bldo, a; # R apg) . b F R
bp().- 9 89 E B KA L FRPRGGER 53 F T A 171/ E A if-then-else,
while F4E#| & 4%,
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WA nxn+1 4R W = [Ab).
W0 G E o, 243 Az =0
7 ke

fori=1,2,--- ,ndo P(i) =i
for k=1,2,---,n—1 do begin

find the smallest j > & such that Wp(;) , # 0;
if no such j exist, then stop; else exchange the value of P(k) and
P(j);
forto=k+1,k+2,---,n do begin
m = WP(i),k/WP(k),k§
Wiy e = m;
for j=k+1,k+2,---,n+ 1 do begin;
Wea); = Wea); —m- Weaw,j;
end;

end;

end;
if Wp(n),» = 0 then stop;

forc=n,n—1,---,1 do begin

n

bpe) — Y ap@), - T
Jj=i+1
Ty = ;
ap(i),i

end

Figure 9: @i & kM5 L 7 22 X

LEALGEEER AT —EHGIEHNEMH for. BEIERNEHT LR
while £&. #l4e: for i =1,2,---,n do S;; T AKE A&

1 =1,
while i < n do begin S1; ¢ =i+ 1 end;
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Fl3¥ fori=n,n—1,---,1do S, end T AHE &
1 =n;

while i > 1 do begin Si; ¢ =17 — 1 end;

7T ¥FHF%k

A LG R T EH BB R 20 R AN ME B E. AR
MEg R B MR T SR BB, B e F RAg B AT R 98 69 3B IR AR
EMEFE. BPRT LA SRS
BERA n MEAGETH RSP EGEH SRR, B8 ZFRE, F.
H—8 TR R — 18 array K555, B—18 array P F i BB ATEEF 60 F
HABAF —BE A BEAZIRAMBE array A,
var A: array [1..n]| of integer;
RAZRRAEANSLEGREGEE S EK AL artay A F——F K. 287
%A% B sequentail search, £ F k4= B 10.
wmA: 2% o
Wil R Al =2 (i=n+1 ATEALENERE 1)
ik
1 =0;
repeat i =i + 1 until (A[i]| = z or i = n);

if Ali] # x then x =n + 1;

Figure 10: Sequentail search

EVLH T, AR Al = o i =0 A ERH R
IR EAHAGCRIT, RARRH AN EHAECRBT. H—
fRARAT 69 77 ik R Ao sequentail search 8918 &. B 24 array #9464 &5 & M
AR —1BRE 54
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var A: array [1..n + 1] of integer;

ABEERF AT M o ERE Aln+ 1] BB E LARTH—E
i, A3 Al =2, A, AR FHEEFLIFRHNEFLEEREBT array A
8y $E 7. 33185 R4 B sequentail search with sentinel, £ F k4B 11.

mA: 2R

Wi B Al =2 (i=n+1 RTFRAAZENERE 2).
7k

1= 0;

An+1] ==

repeat i =i + 1 until A[i] =

Figure 11: sequentail search with sentinel

o RITHE TR A TR AR REFR G KB P69, ET AR L4589

— R R R RE R ATEE TA. B 12 A& binary search. Binary search
S vhg g M 6 ER 'ﬁ"%&ﬁ’ﬂ%‘ﬁéﬁ 7H‘kb$x1 AT R EFHRK, TR
AT FAK. b REEST, BIRMGEHERIT, ETRRGLE

CBAREHRT AL E%i&éﬁkﬁq’, KM F RGO RE I REEEK  Fo
jREFR. —HE¥ i=1j=n AFRMERGILE K A1) 3] Aln]. £
FROBE < ARATRATHAART, Aok, 25K i > Tie&

BRA n BEH £EEZGHFILT, sequential search E4# n K kbﬁx
Binary search /& %R (b8 Z 4 T v BT 8 3 4% 09 TAHME EORF, Ak, &
Ao AEHR £S5 AFTL |logyn| +1 RGBT AE R, & n KR
1%, ¥t sequential search % % 7.

8 HFHHik

ETMERL BEABPHFOZL n BEK a,a,...,a,, EEBEIE n BEK
AEGE—BA—H%EE o N, T afi] £E q 6’7%71‘ PR T ERRS,
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W 2R oo
Wb i AR Alll =2 (i=n+1 RTRAEZENERE ).
7 ik
i=1; Aln+1] = z;
repeat
k= (i+j) div 2;
if v > Alk] theni=k+1lelse j =k —1;
until (A[k] =z or i > j);

if A[k] =x theni=~Fkelsei=n+1;

Figure 12: binary search
BAVEL Y AR RGBT 09 7 ik B0k, BRGE AR BRI K.

8.1 #AHHF & (Insertion Sort)

N EBTIRIE 77 X AR BT IR LR — R, AR B8 3TAF F Sk
eSO S R g A A

EWFER —BEF afl, -, n] TAPRRMBHRG, a[l,---,i] 8 ali +
L--,n], 2F a1, i RECHIF GG, @ ali +1,---,n] BHFHS
By, £ =1, BFRAE ofl] BERG UL (BE afl, -, 1]
Ras—EaE AL AZCHET.) @ a2, n] BIE K630
.

WAETAMRHERFZE—BAETEAN ofl, i) PHAGELE. 4o
B n — 1 RA& ST R 2 35 TR, g EEwE 13

EERGELXY B 2 BN 0, a0, -0, PEHAT—EREZGH
7. RAEMLBITH AL T: dh o B8 a0, - FLEREK BRLEY
DEIRPED], M oa,aiq, - aik IRz, B oa a0, SREEMS
— BT, BB AR o R o DAL EHERE R =R while
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A T, L1, Lo, Tp.

B oog) <ze < <2

7 ik

for : = 2 to n do begin
r=a; a0 =2 ) =1—1;
while z < a; do begin

a1 =az; =7 — 1L

end;
aj+1 = ZT;

end

Figure 13: Insertion Sort

P EHATE. £ HATIEME while BB AT, TARM a[l,- -, n] BEGEEAT
He—FK R al0], T3k al0] FA x AL de LT AR b £ while # H F
Bk RS NA 1T, BEE j=08 aj] =2 L8 2 <afj] ©
AR, BAER I AR AR H) while 2B ViR — {8 IR AR 69 B A
PATH S RGEE, dosb— R LT AE B HATEH M T

TR, BEEERY AL SR, RERER bk, hIEEREE L
. BE all, -] £—BROLEPFFGIRYE, BT AR A FER
KA ¢ BHZBEANNELE, —ANFEREZTE B i, ALK
FRARBAE, EPMOTEL D, Bl o BEWNER. BZ, 2% TH
Bl o K, Bl o JBASZFH. b R B M, K% binary search —

e BB K AL EZI M E R B R B G KRR, B
Fon RRRKOFERSNNEE 2T RENESHAEGOREM R LR
Ry R KX —

8.2 EH#EIEF % (Selection Sort)
1;3‘%/2’]‘ ;E*‘ﬁﬁﬂaiﬁ él]ﬁ/i‘?ﬁﬁtﬁé ai, o, , 0y ?%Eljﬁ,]\éﬁi%’
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B N, T1,T, " Tn.
i T Sx2) < < Ty
I ke
for : = 2 to n do begin
r=a;l=1r=1—1;
while [ < r do begin
m=(l+7)/2;
ifr <a,, thenr=m —1elsel =m+ 1 end;
forj:i—l,i—Z,...,ldoaj+1:aj;
a; =,

end

Figure 14: Insertion Sort using Binary Search

ARBEMAER o KA, AL afl, -, 1] RCEIFGHRL, @ a2, 0
AT SRR 693 RE A #ay, - a, PEFRDGTER 0, LB, &
oall,---2) BB SPEF 698y, mal3, - n) BIBMAPER. Ik RE n— 1
RZ A, BEAEI ar,aq, -, a, RIFRRT . BEEH X E 15.

8.3 Ri&#HF* (Quick Sort)

PR AP RBOREZFMEE—AF o, BFREALFTLEEREFTHOGA
x, B x = a[n/2l. REM a,a0-a, ZREBEIRG: (1) [ag, -, q5], (2)
[aji1, - ail, 3) [ar - an), £FP & —HH AT PARFD 2, F=
WM AE AL FA4 o, M B ZIRGAE MG RARFD v HERME
& 1B R M), BB TF — SR ER BT [ar---a)) & [ars---ap] BT,
RELFE—FFRES—ALE, BERTARABRIET.

% v ER XK BT B (a1, q5], (@i, a] AR
[Giv1, - a,] EAFF—FHMIAFTIARFA 2, B BRI AE
Fh o, MBZHRMIAERARFN o R? A7 kT RE—ATEH

o~

# F
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B N, T1,T2," " Tp.
#TH:: T(1), T(2)s """ T(n)-
7k
for s =1ton —1 do begin
k=1 x=a;
for j =i+ 1 to n do begin
if a; <z then k = j; x = a; end,
end;

ar = Q;; A; = T

end

Figure 15: Selection Sort

W, WBREZG A v EE MBEAFTCERLER QL 5, BIER
Baeg—ELERE RBEETERA 2. & NEAAFTCELELY
W, FL, NI THRAEALE, —BRARFN o, —BIARFD 2, @
B ERLIELGI L RMPKERBEALETISR LHRIE SRELER
WAL CTEEGITALT . b RBET, B3], 23 A THRA CH AL,
RITKBRERZIAE ajay - a, 7RG, LarBDAXFN o, BEK
ARED o, MPEFS o BREREZWE 16.

FHZEHEERNE AT A BN, 8T 5 X E BASIC 3%
TPRIAFNG AZREMKE RO, 54— stack P, B AEM
[1,n] AN, RFREF a)---a,. FREE stack REHARIFHALE. &
H, BRI stack EHRIETF (P MZR). AR BRENKEI AT A
G St —1A. &, PIBLBRR F R G MR Ik, KL LTS5 3] stack.
T B R B 8 LI T RE A A E 17
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L DN N, T1, T2, Tp.
#T}ﬂ: ZE(l) S 33(2) § S x(n).
7 ik

procedure gsort(l, 7: index);

==
L= A14r)/2;
repeat

while a; < x do i =1+ 1 end,
while v < a; do j = j + 1 end,;
if + < j then begin
W = a;; CLi:CLj; aj:w;
t=1+1;,j=75—1;
end;
until ¢ > j;
if [ < j then gsort(l, j);
if i <r then gsort(i, r);
end;
begin
gsort(1,n);

end.

Figure 16: Quick Sort
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A N, T1,T, " Tnp.
B o) <ze <<z
ik
s = 1; stack[1l] = [1,n];
repeat

[l,r] = stack[l]; s = s — 1;
repeat
i=1; ) =710 = a2
repeat
while a; < x doi=1i+ 1 end,
while v < a; do j = j + 1 end;
if © < 5 then
w = a;; a; = aj; aj = W;
1=1+1;j=75—1;
end
until ¢ > 7;
if + < r then begin
s+ 1; stack[s] = [i, r];
end;
r=7J

until [ > r;

until s = 0;

Figure 17: Nonrecursive Quick Sort
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