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JEFR I , AT o 2R I % TR i i
1 HE AR I 1L T DL AR
B 4 i ) R 013 K B IR R 9
24 TSP, A [n) £ 5
muax | OERTERORE L e it
Bk PO o ZAEALT, B R B R B AR
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FFENE
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P

@ M\ 438 F B 1) R o 28 0 485 A 3k A i
it B 5 Al (7] 28 58 R D 5 R B AN
ZEE

O U J2 12 1] 5 /)N Al 28 ) 4% 25 4
@ [R1E FH MATLAB #f 2 / 4 T 558 L T
& MATLAB IR 7 X A iz & 0] B 17
Tou

INBEST AT

O 7 B s T2 9 5
@ZH /N 22 4%

D2 M ET /DB Z P4
@ T ARl & B 20 AR AN o i JE AR
HIBCF K B E2 AR

AL

DRI LK H A
@A (B RIBLHA
@ Ze A 2 110 ) AL KA

OF=F 5 3R SN NS R
@#HTHERA N, HE LI RAHE
I ENBEERER B ELAZ W ;

S FH PO 7 5¢ PR AR D03 Ak DR AR e MR LRI 5
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MIFEEEE M ALK MATLAB

FAE A T R H e d A Y A, 0 R 18 3 1Y [n) A2 G SR 4 B B B R AT AL 8R40 #r , DA T S
B X BB IR T R 5 . MECA B A A B OB B8 R ok (5 B B Rk 2
AR A LA, BT DLAE B X B AL B L R A B R e A o R B R A L X B R 2
HEEHE A M LS. MiZPi, MATLAB [y 8 X sy B R A 5 5290, h H M 8
ERERBEKE ,MATLAB B HEAL BB MERE T .

1.1 #BEDEND R

A MATLAB gE478} 23 53 i AN 7T 5 S 3t 2 3 it #9208 1 07 58 19 80308 Ak 21 07
HEEILH P ERL T, MATLAB 248 T 2 B4k BB 19 05 i — B O B2 R 20 o L AR
e 52l 00 2 R At (A P R AT AR B, (H R X AR T IR AN TG 8 5 55 — B 7 E 25 Excel AiE A HE
P RPR AR, XA 6 5 T s A

1.1.1 Excel 5 MATLAB  # #& X %

MATLAB # ) Excel Link T HZ2—SEH5 Excel #1738 5 W ff. # % # Excel
M MATLAB, H Al LI7E Excel TAEZ£% A ME ga 2 TH ] MATLAB #9808 155 A &
TEAPEEDRE , AT ENEES Excel 3% . [RIEF i Excel Link £RUE B4~ T /E B8 o 9 2048 5 1
A [R] 20 B

Excel Link fY% %6 . B 0o, R RGP IEM L3R T Excel 84 . MATLAB #l Excel Link
T HA. J53) Excel, S5 5 T ETT /Y I8 2" 1 , 38— DI 2 X G HE , 3£ H Excel
Link 3 (—f¢ 4 Spreadsheet Link EX for use with MATLAB) . 05 1Z A 1778 . W 8 1 3
% B 3% ,7E H & MATLAB\toolbox\exlink 3% T # 2| excllink. xla X4, B “H %€~ , 4k
Excel Link W 36 € J5 . 7F Excel 12 T —4> Excel Link THZ. MK 1 -1 ff7s.

istartmatlah putmatrix getmatrix ewvalstring getfigure wizard preferences E

B 1-1 Excel Link TE%&

£ Dl ERY R E R LA LUE A Excel Link T, & B THEXRSIRE S FHBE,
X EAHIE AN Z% Help.

1.1.2 2¥A5 MATLAB 9% & X Z

£ MATLAB Ha] RIS AGC 302w 59 B , ] DORE AT AP Y 22 B B0 IR A7 2C 3
A, DUE SR #RAE .
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1. MATLAB i EUiC 3 7 i i # 47

MiC T A S Y 4 TR AR A2 B s, v LA pRER load , OB A2 .

load(“filename. * * * 7)

Hp, XY R A v UREBICFEA MY R4, 27 R BURSEie F A T A4
Y FE R IE A 22 0 filename 2R B,

MICFHEARAFT P BIRSEWA[E L0, Pk 1 -1 8 dE G 1 17BN . 5L A 58 FH BRI
load T, G PRIEK textread J& i AY 2B 4E , H AL 2 .

[A,B,C, - ]=textread(‘filename”’, ‘format’,N)

HA,A,B,C, -+ A8 — 5B ZEARAF 128 it 45 s format R EEHUR 3 N A2 BOR L

Bilhn b T i SR AR N SRR T toext SR A m A1 3

>> [name,type,x,y,answer | = textread( t.txt',’ s Type%n $f $n %$s,2)

name =
"Sally’
"Tom’
type =
1
i 5
X =
3.1000
2.5000
Y =
45
20
answer =
"Yes'
"No'
x1-1 ¥ &
names types £ v answer
Sally Typel 3.1 45 Yes
Tom Typel Zi:h 20 No
Joy Type3 0.51 1 No
Lily Type2 2.1 80 Uncertain

fEardd %Us Type¥n %f %n %s’ BIH format WA, BG— 158 2 FRER 2 f1

fE MATLAB H, .8 — AR %Y fscanf T] DL 32 BUIC 35 A b 9 SO, LT A8 B8 s K, an g
T HEEAE Help b3R8,

2. ¥ MATLAB #IEENi2EAXF

[FIAE, a0 R Rl B R A 88, OF H DA 5t A H MATLAB ¥, 7] DA H save fir %, H ik
Base

save file objl obj2---

54525 it objl,0bj2+ F# A SCHF file (. mat #30), F P B A F OB R



FEYE T

0 SR AR B A N H YL txt SO, AT DA H At BRE R AT R, PR K fprintf 2 — AR
SRR, B UL BT R BE R B, B R X sl B A AR — A tp. txt SCRYH, AT LR ST DA
A 3.

fid = fopen( tp. txt ', wt');

fprintf(fid, This is the database of class 1.\n');

name = Sally’; types=1; x=3.1; y=45; answer = Yes ;
fprintf(fid, %$ s Type%u %$f %$u % s \n ,name, types,x,y,answer) ;
name = Tom'; types=1; x=2.5; y=20; answer = No';
fprintf(fid, % s Type%u % f %u % s \n',name, types,x,y.answer) ;
name='Joy'; types=3; x=.51; y=1; answerz'No';

fprintf(fid, $s Type%u %$f $u % s \n ,name,types,x,y,answer);
name = Lily'; types=2; x=2.1; y=80; answer = Uncertain ;
fprintf(fid, $s Type%u %$f $u % s \n',name,types,x,y,answer) ;
fclose(fid) ;

BTG B — tp. txt SO, RN A A0E -

This is the database of class 1.
Sally Typel 3.100000 45 Yes

Tom Typel 2.500000 20 No

Joy Type3 0.510000 1 No

Lily Type2 2.100000 80 Uncertain

MAEX B PR EA T . B 1 BT —A4 3, B [l — 44845 fid, %8 2 BB R H
BAE S A —/A]3E“This is the database of class 1.7, 4R J5 8t & 45 W B — YK, 9k 1) SC 44 o
—J%)\—“?ﬁ(

fprintf(fid, $s Type%u %f $u % s \n',name,types,x,y,answer) ;

HAh

fprintf(id, format ,argl,arg2,--+);

Hrr, % s KR FF 8 (string) ; %of RRTF S B (loat) ; You Fom T+ HEHI%L .

ABIIEFRZH, HFEZS R Help 119 fprint L& H T ¥ formatting strings.

FERXBEAZFEE, AREH RE textread SRS - H pREY fprintf #75#4/E. X Z2HE N K
B textread BEHEHE G RN cell G544, 1 PREL fprintf AREFHAT cell S5 8105 #1E .

1.2 BEMLF G

it £ AU B Fr A il 2B 1T, B S R R O BE X ), HESR S Y #h 22 B8 & Bt R BB
O 2 AR A, i AN SR i 2k — e i BE R . il AU TLAR AN [ e ) S R D s 22 1
25 R =2 A B /IS 8 i 22 19 B 208 (L e /0 AR {58 i 22 19 05 A e /s (B B /D —3RED . R Y
Tk RE—R/.
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1.2.1 Z A4

T B A o e 2 0 X T SAEAT LA T e /D 3 ik AT LA & Z2 I R . 2
EABAIEAMEIEE QPR T,

1. ZMUEES

polyfit(X, Y, N) : 23 X5 , & [l 5 HES 19 2 0 X R 4K

polyval(P,xi) . 7158 2 Wi XX {H .

Horp X, Y 280 AR E N B IUE # B m UOR:; PR R [l i) 2 701 X 3R 80 xi 2RI K

A AL R
FlnZEx R 1 -2 P EHREHIT 2085 .
*®1-2 EHIHE
T 1 2 3 4 5 6 T 8 9
By 9 7 6 3 —1 2 5 7 20
WEWmLSWTE .

x=[123456789];
y=[9763 -125720];
P=polyfit(x,y,3);
xi=0:.2:10;
yi=polyval(P,xi);
plot{xisyisxsys £% )3

BRI AL SFEHBEHENXTBE1-2 .

35

30

B1-2 HAEBMES5RBEEENIR
2. EREAMZWMXES
eI & F A ] DL S B 05 SO ROHE A7 i B VPOl R O S . DASR 1 - 2 R B
R So O



> x=[123456789];y=[9763 —125720];plot(x,y,, r*";

www.iLovemart!

RIEFERIE & O 8.1k Tools— Basic Fitting, T FF X TAHE, FF & A 1 - 3 () BEFTHRAE, WL AT LATE
FE 1 -3 RYRCR , Hdh 5 M . B =i Sdg st fr T 208G, T ERE R
ANER 2 T LA L HEAT = B 22000 A B OR iF Y . SRR S R —

-t Basic Pitting = 1

File Edit ¥iew [nsert Jools [esktop Window Help
Select data: [EEXCANENEEN - Do de b %3 0DRL- G 0B =a
ICenter and scale x data _
L -
Plot fits £ e
. . . y=182 4864  isiiond
Check to display fits on figure 18l o124t 9% 4060 oublo !
O spline interpolant A R
[ shape-preszerving interp... s s
[+ lineaz' | - A =
[ quadratic | = -
[ eubic e
[l 4th degree polynomial -
[J 5th degree polynomial e 8 S ARNZE o B
[} 6th degree polynomial v = resios
1 Show equations i
Significant digits: 2 v .
“Plot residuals N | "_l‘—[ _ ._I [
_Ear plot ) p| I I
Subplot b dal
0 Show norm of residuals o . .
ey z 3 4 8 6 7 5
Help H Close l
(a) (b)
B1-3 BEEaOnzmXUE
1.2.2 f5% &b

£ MATLAB . a] LU H ™ B € SR RBGEAT IS .

PRI HEAT BRI U & B AT .

TEX R BH e PR Sc g vh A3 a0k 1 - 3 Fral iy 18 4 & diE 5,

F1-3 BESHLER

1 0 0.4 2 2.8 3.6 4.4 5.2 6

3 1 0.85 0.29 —0.27 | —0.53 | —0.4 | —0.12 0.17 0.28
1 7.2 8 10. 4 11:6 12.4 13.6 14. 4 15

) 0.15 —0.03 | —0.15 | —0.071 | 0.059 0.08 0.032 | —0.015| —0.02

£ MATLAB A LI T a2 EAR S BOsE LR 1-4) .

i 3 B AT LT RS
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x=[0;0.4;1.2;2;2.8;3.6;4.4;5.2;6;7.2;8;9.2;10.4;11.6;12.4;13.6;14.4;15];

y=[1;0.85;0.29; - 0.27; —0.53; —0.4; — 0.12;0.17;0.28;0.15; —0.03; —0.15; — 0.071;0.059;
0.08;0.032; —0.015; —0.02];

plot(x,y, r*);

08p 1

0k

04t .

0.2 »

L2F .

Ddk E -

_DB 1 1
1]

E1-4 HESSHE

T H X L EY B EOE KA (1) =acos(kt) e’ , IT] fl MATLAB #4786 . /EWTH
M 3%

syms t

x=[0;0.4;1.2;2;2.8;3.6;4.4;5.2;6;7.238;9.2;10.4;11.6;12.4;13.6;14.4;15];

y=[1;0.85;0.29; —0.27; — 0.53; — 0,43 — 0.12;0.17;0.28;0.15; —0.03; — 0.15; — 0. 071;0. 059;
0.08;0.032; —0.015; — 0.02];

f=fittype( a* cos(k * t) * exp(w# t),” independent’, t ', coefficients',{a’,’ k', w'});

cfun = fit(x,y,f) s BRla R

x1=0.,.1:20;

yi=cfun(xi);

plot(x,y, r* ,xi,yi, b—");
Z2fT AP . 78 Command Window AJ 18840 F B4 R (BB R ME 1 -5 ) .

Warning. Start point not provided, choosing random start point.
> In fit > handlewarn at 714
In fit at 328
cfun =
General model .
cfun(t) = a* cos(k * t) * exp(w * t)
Coefficients (with 95 % confidence bounds) :

B 0.9987 (0.9836, 1.014)
k = 1.001 (0.9958, 1.006)
w = —=0.2066  ( =0.2131 —0,2002)

REFFH , BN fittype 2 H € & BREG clun=fit(x,y, D 2R H € LIPS K2 ok
MEBE .y, TR WAL H RN m & IIER. KA fittype FREL fit A5 SH
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KL 7T 225 Help.

MEERTTLE AWML R () =0.998 Tcos(1. 0012)e 2%, HIA M LA H T 5
P RBGE S SRR A TESEWEF X,

HEE .Command Window F 4 H ) Warning, 2 H a,k,w 3 NS PIEERE RS
1Y, N e an SR G 45 R A AR, Al DA Z s 17 JLIR

1.2.3 & EMELT AR

MATLABEHE T &8l & T H4E, HIhagB o X, F BB @, KRR B EH Start—
Toolboxes—>Curve Fitting—>Curve Fitting Tool CcftooD) 57T PAFT FF i L& T B 48, s &E 7E
Command Window H H #8ii A cftool ip & 1. FTHER R mME 1-6 .

) Curve Fitting Tool
File View Teols Windaw Help

2 | ARG |BHe

Date,. | [ F-ﬂlﬂ.g“m] I._Excm_“H Piomrg J [ Anabysia J

05r Select Tata” 1o begin cune fitling

i) i L 1 i L i i L L
o 0.1 0.2 03 04 0.5 0.6 0.7 0.8 0.8 1

B1-5 BFETHER B1-6 HEMSIRERE

FHIE R 5 R DI RE A A

Data . % i .25 F1-F- 15 23R .

Fitting : #l-& 8098 . LB AL & i & SR 48 .

Exclude: A] A& #1128 H HEBRRRIR 808 .

Plotting : ¥& %€ X [A] J7 » B8 o 44 4 7T 46 48 i 4R 008 A 40L& i B 1A

Analysis: Xl 5 #HATHEBEE IwEF 0.

&G TR RS T &M% HRBENG 7k, 7T DU &R ek BTG BARR
fEJr k162 % Help.

1.3 LEMALAZAZH

1.3.1 Ao Hal4 3

1 -4 ZFHIX 1971—2000 F 9 N D LR, 345 Bz X A DR AOLEER, R
RPREEE A 1 -7 BB A,

M 1 -7 ATLAE H, A D RERS [A] B9 284 2 AR etk ad A2 , i1 BLAF 7E — 45 e AR A 3 P17 1Y
Wi 2, 87T LA Logistic BRI BEAT IS .
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F1-4 EHMRAOTLHE

o4 | BREZR=CER1970) | ABy/A || F | BEZER=CFER—1970) | AH /A
1971 1 33815 1986 16 34520
1972 2 33981 1987 17 34507
1973 3 34 004 1988 18 34 509
1974 4 34165 1989 19 34521
1975 5 34212 1990 20 34513
1976 6 34 327 1991 21 34515
1977 7 34 344 1992 22 34517
1978 8 34 458 1993 23 34519
1979 9 34 498 1994 24 34519
1980 10 34 476 1995 25 34521
1981 11 34 483 1996 26 34521
1982 12 34 488 1997 27 34523
1983 13 34513 1998 28 34525
1984 14 34 497 1999 29 34525
1985 15 34511 2000 30 34527

e x10°
e .‘._‘,_,.”.,........._.
344}
Je
343}
5 342} 3
3411
= L0
339}

33— - ; A - :
70 795 @0 foes 10 1995 2000
==

B1-7 RXAOEMNBEXAEHSE

R4 Logistic 2 1 LA TE N

1
W =

+ bhe !
FiLL, A y’z%,f.’:e LR LU EC A A Sk B A

y =a-+bx’
FHEaAH MATLAB #47 BIR il &8, B, %5 MATLAB RIHSI& R 7,
P =1,
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ERFwmS | P1-1 | X4 # | Population. m | i BH A H Logistic i £l

clear
clc
% BEA A K EHE (1971 - 2000)
Y =[33815 33981 34004 34165 34212 34327 34344 34458 34498 34476
34483 34488 34513 34497 34511 34520 34507 34509 34521 34513
34515 34517 34519 34519 34521 34521 34523 34525 34525 34527 ]
% BEA MR B (t = 524 - 1970)
T=[1 2 B 4 5] 6 7 8 9 10 11 12 1:3 14 15
16 i 18 19 20 21 22 23 24 25 26 & 28 29 30]
% &PE{LAb 3R
for t = 1.:30,
x(t) =exp( —t);
y(t) = 1/Y(%);
end
% P& IF5 I R B
c=zeros(30,1) +1;
X=[c,x'];
B=inv(X"*X) # X %y
for 1=1,30,

zC1) =Bl 1) £ B2, 1) 2 x(i);
s IHHEEE
s(i) = y(i) — sum(y) /30;
s HHIRE
w(i) = z(i) — y(i);
end
% IREBEETHFMS
S=s*xs’;
s [IHRZEEHHFQ
Q=wxw
% TR RIEF AU
U=530;
$ THE I FRKHE
F=28*U/0Q
s PEARLHERIEE R LS A
for j=1:30,
Y(3) =1/(B(1,1) +B(2,1) % exp( — 7))
end
% A B AR PIE A A9 3B 2R (Logisic HTZR)
plot(T.¥)

BATIZREP G S f
(1 EIHERZ B KF K5

Ra=
1.0e—004 =*
0.2902
0.0182

F =

47,8774



(2) Logistic # B $IE L (LA 1-8).,

4
S5

344F

JAZ}

J42F

341F

A0

J4f
3391
338

337f

3'360 5 10 15 20 o) 30
= By

Bl 1-8 Logistic 13l & i &

1.3.2 #BAERGA =z

1. (@ BAgR H

S E R T — R R O T AT ORI Q
V) 5 Y T IR ) VR 1O 1 T R, 7 1K ) B U A o
PG Fp 4> 2R BAIRE . WE FFEWM T HEmA R S W
VR 2 A A R BLAY BR Vo Vs B TREBA (LI 1 - 9),
E T 35043 v 40 01 W 2 ) R P T RPOAS DR B O B R,

i A2 B0 it 2 o el v R DA v R R AR e AR R B UK /13\
PR, A e B T AR R A A S SR P v
WA EZMOE L, LI R 8 K RIE T RGO Y e+ BE1-9 EE#EREEE
FEMBEST, RN B B A, g I 0 f 2 i o R — ) ) B L

VA VB BEAEL, AT LA GE K RS0, 12X P B0 BT 1) Dy T i e K ) SR A 1) AL

2. BEEBPET

(|’ &

@ o SV 000 1% 5 Y oy 4% A 38 50 1 B A T B 220 S 79 0 174 5 — Kb 5 VP R BEE AR A A
[ ) .

@ 249 ] e B — BUET ) JT 1 4 2 35 v R A AL e A AR 1 I VR VR R

Q 1o B Ay T AR - A B R VR O AR 1 R R 2 A L

@ 8 2 X e ) 4 10 o B 40 e NS 94 A ] — 0 ] 575 — ) 328 125 %) 1 6 e A I Y

(2) 4% 5L

@ Ca () Cr()FRN ¢ i 2 JIE 9 I V5 TR O VAR

@ an~an FRWIUE 2] BP0 WR B (BRAL . mg/cm®)

Q@ K RrBBER,

@ V.V o i 16 15 B B i) 25 i 99 0 1 4R



(3) AT

FBEN B oo+ A W BEPIU Z5 25F X Y R B AR A . DA AR A DDk ], 7RI B ) B
i F B =

Vil o) <= Vilalp
H—HHHABERRAE LA BB EE AWK ZY R RN
SK(Cyg—E )AL
Hh i SFfE E R, I NS, TRH
VaCa G+ A1) —V,Ca (1) = SK(Cy—Cy) At

P FRR A, 2 A0, H1F

dC. - . SO B
Fil V—A(CB 5N (1-1)
HEBINBNEHFNBER T A ZY R RENZAZ,BIA T
VAC‘A(T-) _!_Vnc‘ﬁ(f) — V_,\Ll_:.\ —l_Vp,aﬂ, (1 _22‘1)
() — Ve Vs _
C,A(f) = _|_VA££]'; VACB(I) (1 Zb)
A -2bARAKXA-DE
dCy | qpef L 4 1\ _ ggfany an)
r +:SK (VA —I—VB)(,;; = Sk (Vn +VA)|
HAI PG &S C(0) =ay
4 :aAVA FagVy | Valag—aa) -Sh"(ﬁ+ﬁ)r
R e~ A i B &

ZE I, S A Co ZER 2] ¢, BIEEE C, G=1,2, . N)RBFRSE K Hlas,
ana)ﬁ‘ﬁfﬁgﬁiﬁﬂﬁﬁi@ﬁ

minE (K yas ,ag) = E(Cn(!;) =GP

j=1

A :QAVA+UBVB J:VA(GB_U-A)
N ‘A VA \JF VE-VE
[i) 388 % 4. A 3K BR 2
E(K ,ausap) = E[(I, + be o ("LAJrﬁ)ff —; 2
E{]%/J\ﬁ,ﬁ(f{ afl'-’h)o
3. KRS H

gt , B V4=V =1000 cm’ ,S=10cm’ , X Z¥4% B 50 B B B M4 R a2 1 -5 Brsil.,
£1-5 HHBWSFRNLKE

ti/s 100 200 300 400 500 600 700 800 900 1000

C;/(mge+cm™3)| 4.54 4.99 5.35 5. 63 5. 90 6.10 6. 26 6. 39 6.50 6.59

S s AR /N F) PR
E(K,assap) = E [a 4 pe0-0m, _CJZ
TmAH MATLAB 84#17115 . |
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(1) %85 M X # (curvefun. m)

function f = curvefun(x,tdata)
f = x(1) +x(2) * exp( — 0. 02 * x(3) * tdata) ; $ Ho,x(1) = a,x(2) = b,x(3) = k

(2) % 542/ (testl. m)

tdata = linspace(100,1000,10);
cdata = le—05. % [ 454 499 535 565 590 610 626 639 650 659 |;

x0 = [0.2,0.05,0.05];

x = lsgcurvefit ( curvefun',x0,tdata,cdata)
f = curvefun(x,tdata)

plot(tdata,cdata, o',tdata,f, r—")

(3) #rh &R

x —
0.0063 - 0.0034 0.2542

Bl k = 0.2542, a = 0.0063, b = —0.0034

f —

0.0043 0.0051 0.0056 0. 0059 0.0061 0.0062 0.0062 0.0063
0.0063 0.0063

ith & WS 25 R Al 1 - 10 Fros , #E— 2 A1 5R4§ @y =0. 004 mg/cm? ;ay =0. 01 mg/cm’,

%107

65}

i

HEE fimg.om™2)

45%

4 : . : ; ; : z ;
100 200 300 400 500 (AL T 800 W0 1000
rtEs

Bi1-10 SHEUSHEKSEELERMNKRE

1.4 #EHTHW

1.4.1 37 d0 & 7 6 % 4

1 -6 Frol R 5 W m TR 2 5 3 — T K (o, y T 1~10) , B L
b D B2 R R X T R K TR B Y SO 5 BEOR X SR R S A R A 2 ] O X R
M .



F1-6 EHMRXMHFEMNEER
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1 2 3 4 5 6 7 8 9 10
1 0.02 —0.12 —2.09 —0.58 | —0.08
2 0.02 —2.38 —4.96 =10,
3 0.10 1. 00 —3.04 —0.53 0.10
4 352
5 —0.43 | —1.98 0.77 2.17
6 —2.29 0.69 2.59 0.30
7 —0.09 | —0.31 4. 27 —0.01
8 5.13 7.40 1.89 0. 04
9 0.1 0.58 1.75 —0.11
10 —0.01 0.3 0.01

i R I i) AT Py S R R R R I B i i e BB BIR R R R ok AR B AT DA A
MATLAB % & J7 2 1 H #h 5 A
95 DL A4 304, B AT P ot a) 2,

[x,v] = meshgrid(1:10);
h=[0,0.02,-0.12,0,-2.09,0,-0.58, —0.08,0,0;...

0.0290909 _2‘38309 _4.969050!0’ _0.1;. o

050013150, = 3.04,0,—0.53,0,0,150:5..
0,0,0,3.52,0,0,0,0,0,05. ..

=0.43,—1.98,0,0,0,0.77,0,2.17,0,0:5H

6,0, -2.29,0.0,69,0,2.59,0,0,3,0:5" 7
-0.09,-0.31,0,0,0,4.27,0,0,05,—0,015...
0,02005.13,7.4,0,1.89,0,0. 040"

0.1,0,0.58,0,0,1.75,0,—0.11,0,0;...

0,-0.01,0,0,0.3,0,0,0,0,0,01];

[xi,yi] = meshgrid(1:0.1:;10);
hi = interp2(x,y,h,xi,yi, spline’);

surf(hi);

xlable( x") ,ylable( y"),zlable( h");

% A 3 ) Bk o9 A%

% W £ H A

% 4 185 37 18 I #%
s _HHE ML

% 1) b 5 K

LRI B TR

AT SO, A RGN 1 - 11 Bros 4R, BOD iz IX i B I 25 18 . oAk R 23 B = IR
FAREST B EH HROR .

1.4.2 F4ARBEEH XRG4 4] (CUMCM 2002 A)

2002 42 CUMCM 1 A &, Hop ) — AR 2 w0 X, T2 /e AT R
SRR ARG R A S BB SO E . X EAE R B AR U H— B Hil 5 X R
) MATLAB 2%, AU MATLAB £ B 45 R 78 824 Lo 38 b il 31 B0 AR P 25 I O i

FIAH MATLAB, AR 35 15 2 i) 2 6 U5 K B, A 4% &0 58 o s B 3k 5 B R 9908 1 5 X,

MATLAB#FWTF .
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10&--—"-- :‘ , ! . i

"
e e |
. "

[l

[

[

r:?;'
l

[RR SR e |

p=0.03;x=25.0216;

for y1= —0.002.0.0004.0.002
y0=(—0.036.0.001.0.036) % ones(1,73);
z0 = ones(73,1) * (—0.036:0.001:0.036);
%0 = (y0.°2 +20.72)/(2 % p)
xn=(p3+t4xx0%2%p. *x0+p*x( —4dxyl*xy0+3%x2%xpxx0))./(2*%x(p2+2*xpxx0));
yn=(2*p*x0. * y0+p2% (—yl+y0) +yl*(y0.~2-20.72))./(p2+2xp=xx0);
zn=(p2+2%p*x0+2%yl*y0). xz0./(p2+2*p*x0);
y=y0+ (yn—y0). % (x—x0)./(xn—x0);
z=z0+ (zn—z0). * (x—x0)./(zn—x0);
plot(y,z, b.")
xlabel( y")
ylabel(' z")
hold on

end

BT, AR e EM KR ER X, K 1-12 i,

=
o
T

il
L
T

o o
£ =2
T T

Bi1-12 ERHEXEMNLEFEEHNEER



$ 2=
# % 5] B B9 MATLAB 3K g

LK) A ) R 2 e DL P 2 2 A I, 980 AR 8 949 U0 A I e — e T LA 3 e e A5 28 O oK
ff. BTLLLZE AR SE 28, RE A5 B SR A AL R 28 ) B R B AR BN R R BE AR R . A A
MATLAB $2 £ 9 75 R F) R0 A5 5 5K At i 4, ] A ] B DR 30459 30 By B A 45 2R . — MR A s o
MLRI A ARYAR AT DL X 2 & HLEIEAT R, AT E R A% WK A 5 MATLAB KA,
FELRERR BB AR LA AR =380 . AR LR B3R , AT LAAR B KER o 19 HL K
AR AN SR A TR L

2.1 #EHHNX

MTFEA =52 B 28 2 3188 3 ane] A F 3G 5% IR &2 HE AR 7 5 DL RUAS e R 48 F 380 4 1Y) [l
A, WM R T 2 HFFZ N —NEEy S — 8=, T2t R (linear programming.,
LP) M2 AR i — A 3. F 8 Btk LRI A& i B SR AR AN T

1947 S E 2= K G. B. Dantzig $ H 22 PR30 9 — f B0 2 A5 700 3 SR 28 7 B0 R i) B
WA —BATE S, AT TR E T s

1947 S EH B FK J. von WS 52 MBS , TR AN T 22k B %0 i 3F 2208 B9 i T I
PR T B R N 0 B AR RE T 5

1951 S E AT F K T. C. JEE S H LRI B 2] 4 50 G, I -5 RIEY 485 —
IR 1975 W NURE 2K .

T, & PR 0] B8 ] 56 3 , N Y0 B AS B B e, E 2838 4 31 AR 2 U, Rl 2 TR TSR
REAL HR AT B A~ 29 S P SR A2 et i e 2 0 1)/l 22 5, e v PR ) 1) 3 P LI EE Ry ) iz
T, ERAIREHEPEERANERTEZ—.

2.1.1 #H 4z EebzeL

[6)2-1) hd e MG EER 6+t DRBEBRRMES LR, Kb, 5451 #%
W] 24 3. 5 min, [ 45 B [ 2R 30 s, R AR K 60 7 s B AL i Z 4K Bt (8] 2 1 min, J 45 B 8] 24
1 min, WA N 20 T7, T HARIMEFRZE/VFA 3. 5min [ 45, MHER &5 B L8 iz

BEERBEEAZT 16min W HAEE., BUGERNEBRBEESERF &2 0K, A EHES
R AR i 22 7

SYAT BRI L R [ A A BT S H AR, — D IE B A N
SRR AR 3 B FLR ) A AR P R E LN 2 BA W EH bR EOR AR LR R B A R . AR S
B BRI R 2 - 1 i iIiE £,



NWW.ILOVEMOTIOD.CN

R2-1 WEEEBR

25 &R H B T HER
F 2B [E] /min 3.5 1
& W B8] / min 0.5 1 =23.5 =10
Wt AR /T A 60 20
BHAGFERMERAEH - K, Ly W BB = T A
SRR @ maxz =60x+20y (Z2—1)
4r+2y<16
AR - 0.5x+y==3.5 (2-2)
zsyEN

Hor, 2 &t o,y PROURIRAR S, 302 - D YRR MY B A5 R, (2 - 2) PR LA SE
22 5] R B 29 SR 5% . 18 0 s, t. (B subject to) . b 3R B — RL R o) @ B 4 A AU i) = K
F T b T Y A BR B 24 SR A 2 O S R R, ORI PR O i Pk LR ) A

T Fff DR S o [ AL, U8 [) AU 45 B — > 28 Pk R R B A AR R R AR ) — A (B At 2 T
MR — 2 B BYEE N  RAAR X ELER S M B OR AR . T B IBGE X e R AR A, R ST A AU Y
Kz —,

2.1.2 &AM 6§ MATLAB 4z # 4 &

2 b R 19 B A BRE AT DL SRR KA, AT DU SR B /IMEL; 29 3R A B9 A 555 7T DL/ T
FLRALRERTS., AT @ X SHER R A, MATLAB  HLE 2 v LRI B4R HE TR
AN

mine’x s.t. Ax <<b

Hrp,e flx n 45 ME ;b j{-j'\m AL A K m Xn FEFE .
) fn 2 FR R

) MATLAB pr#ERL A

min—ec¢'x s.t. —Ax <—5b

X

2.1.3 & A% E A6 mA
— PR KR ] ) A v AU Sy
min z = i}c,.r_,— (2—3)

s. t. Eﬂfjl'j é fr)_-; . = 1929"' 2 I (2_4)

Wi JE LIS (2 — DB 1= G vy » oo oor, ) TR 287 22 M 0 R0 I 0 ) 745 6. T4 L 0 8
R (2 - 3) IR TR/ ME T AT AR S B . T T AT Ak S 2 2 ) S AT 480 12 4 R,

2.1.4 £ B4 4% 64 MATLAB # %
B M G. B. Dantzig T 1947 4E32 H BAETB B, 60 Z4E%K , A T LB RO BT & (B
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TRFEE FFE R A & . T8 AT S0 5 S MR FLR 1) A A BR S A, W — A A~
Ffp A2 AT AT X B — R R . BT, BRI A ) S A SR B 2 . S 4R S AT AT ) — R L PR —
SE F T A By R A A, 5 B 8 B 5 Z AR QR B 5 — W s SRR HAn R BVEE L itk B £, B
BB — BN L. XBEAEITEY A ROIE B, A B I L E 7] LS F A A 8 it
MR HFE. TmirBLEMRE MATLAB f#¥ .
MATLAB SRR 595 8
mxinch s.t. Ax <b
FHAPRFIL AN linprog(c,A,b) , ER R EMEZ M & x F{E. B4 Hih— s/ B0RE HIE
N (7E MATLAB 384 & H 217 help linprog ®] LAF 3| fir A ) R ECRE R IE 20 . a0
[ x,fval]=linprog(c,A,b,Aeq,beq, LB, UB, X0, OPTIONS)
Hrp, fval IR 0] H bR R BRI {E ; Aeq A beq ST F R AR Ax=b; LB 1 UB 43 H| 2248 & x
H) R A B A5 X0 2 x W) IR 1E ; OPTIONS 2 = il Z 5L,
(Gl 2 -2 SRASNER L R
min z = 2x; +3x, + x;
1 +4x, +22; = 8
St {3.& +2x, =6

1 +L2 2.3 ,->«"0

-9 MATLABBFWTF .

c=[243:17;

a=[1,4,2:3,2,013

b=[8;6];

[x,y] = linprog(c, —a, — b,[],[],zeros(3,1))

(B 2-3Y KT mi Y pe Ak

min.z =— 5r; —4x; — 615
S & . 8Hir: =20
Sx1 o 21, fdx; < 42
3x; + 21, < 30
PO S s 5055 20 S s

>> f = [-5; —4; —61;
>> A= [1 -1 1;3 2 4:3 2 0]J;
>> b = [20; 42; 30];

>> 1b = zeros(3,1);
>> [x,fval,exitflag,output,lanbda] = linprog(f,A,b,[ ,[],1b)

ZRA

x = % B
0.0000
15.0000
3.0000

fval = % L
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— 78,0000
exitflag = % W8k
1
output =
iterations. 6 % EARIKEL
cgiterations: 0
algorithm, "lipsol’ % JIT {5 FH 0 )
lambda =

ineglin: [ 3x1 double]
eqlin; [0x1 double]
upper: [ 3x1 double ]
lower; [3x1 double]
>> lambda. ineqlin
ans =
0.0000
1.5000
0.5000
>> lambda. lower
ans =
1.0000
0.0000
0.0000

(Bl 2-4Y KT 51 Stk R R
maxz = 2xv+ 3x: — 5xs
e = T
s. t. $ 2xp =51, + 13 = 10
CiA s T = U
% -
(1) wE M X,

¢=[2433 =5y

a=[-2,5,-1]; b= —-10;

aeq=[1,1,1];

beq=17;

S EREREMARE/NMI EEXERE" -c"MARZ""
x = linprog( — c,a,b,aeq,beq,zeros(3,1))

r
value=c *x

(2) 5 M ICPAF L Hran 248 examplel. m.,
(3) £ MATLAB 184 % H 1217 examplel BJAT43 iR 4R,
(Bl 251 SRk T 51 SRR ]
maxz = 170. 858 2z, — 17. 725 4x, + 41. 258 2x; + 2. 218 2z, + 131. 818 25 — 500 000
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(1 —0.17037x, —0. 5324z, +x; < 0
0.17037x, +0.5324x; << 888115
z1 +32%x, + x: << 166 805
s. t. yT2 << 521 265, 625
x; +r, < 683400
xs+ s = 660000
lz; 20, =1,2,3,4,5
f% R Y TSR b AR SRR S R (B 2k 1 LR ) R AR SR A e /ML ] 7L
minz’ =—170. 858 2, + 17. 725 4x, — 41. 258 225 — 2. 218 22, — 131. 818 25 + 500 000
(1 —0,17037x, — 0. 5324x; + 15 <. 0
0.17037x, +0.5324x, << 888115
o +32%a, + 5 < 166 805
oy = 521 265,625
xs+ 1, < 683400
— xy — x5 S=<— 660000

k™

xrs =1

L.T_I' ;:/:'09_] —_— 152?35495

MATLAB JR# 7 .

f=[—-170.8582 17.7254 —41.2582 —2.2182 —131.8182 500000];

A=[1 -0.17037 —0.5324 01 0;00.170370.53240003;10.321000;010000;001100;000
=St

b=[0;888115;1668053;521265.625;683400; — 660000];

Req=[000001];

beq = [1];
1b=[0;0;0;0;0;0];
[x,fval,exitflag,output,lambda] = linprog(f,A,b,Req,beq,1b,[ |)
(e TS |
%=
1.0et+ 005 *
0.00000000000000
1.70617739889132
1.12207323235472
5.71192676764526
0.88807323235476
0.00001000000000
fval = —1.407864558820066e + 007
&l =0, x,=170618, x;=112207, x,=571193, x,=88807, x;=1

minz’ =— 14078646, maxz =— minz’ =— (—14078646) = 14078 646
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2.2 kK 4 AKX

2.2.1 FEHLMHMA G EHL5r L

2R H A BB A A A P A AR S Ak R R, BE AR X b RLRI 1] A O AR S vk MR 1) A, —
PRCUL R it A 22 1k ML I 2 B A 2 1 I 3] 1] A DR e 22, i L AR 8 P AL 3t AN B 2 P L3 R e A
BAPE X — @ . ARSPERLRI B aiiE 50A 1& T 4 7 R AU — AR B3 . & M T B A8 H
45 2 38 FH VL L

T e S B U A A 2R LR B AR R — RO KL A A AR R AL R B AR

(B 2-6] HBLHTHRRMEFEANA » HHH A fEk HEH I H B D BX Hp—
HER. CHZELHASRE A . BETH ((=1,2, . MM HTGFEREE o J6.FF W
T Wezs o, oo, IREFERERTE TR,

BRI RN .
1, BEHREN  AIHE
0, REFREEAWE

I 5 F S AR A Za;r ,&ﬁélﬁtﬁﬁzfﬁr
B A% B 2= /0 F R — AN 15 B ﬁ*ﬁ% %E B SRR AR B A LSO PR A

T, =

3. ~a 1329"';??

0<% ZasIsi éA

BT 2 G=1,2, ) REE 0 K 1, FFIEH
r(Q—=x2) =0, i=1,2,,n
53 b A B B — T
i}x; =1
8 i R 45V R/ T R 25 05 KB 7 58 7 D30/ e e 0 [ U1 2

TE R BE 4 DA R PSR AR B (0 B 1D I BRI AT i R AE Al CBp Sl s S Bz 2. |
B, HACA AR Oy

maxQ = ZF),-.T,- = Za,-.:r,-
i=1 i=1
(O < ECLI'.T,' "-~<..,,/k
]
St A5l —£) =0, 1= 12"

ki:.;r,- =1
=1

Bl 2-6 %E—ﬁﬂ%iﬁiﬁ%%gﬁ;%%ﬁ?,i—’i\@ﬁ Y B KAE (B /MED A1, He v H
b BR BB R A T DA — A ARG BRI, X SR IR BRUR 2 O AR ZR A ML R [R] AL, T 32 (NP
ARG O — e X

minf (x)



s.t. R(@) =<0, j=1,2,"",q
gi(x) =0, i=1,2,,p
Hip,x=[o a2, - o, 1" BRIRB (NP BREZR; f RO ERER: g (=1,
2y s R, G=1,2, QR NAREKE . FHo, g ()=0G=1,2,, PR RHFERXAK;
hi (2)<0G=1,2, , QR AAFRAR,

2.2.2 L HMk ¢ MATLAB # i
7E MATLAB w4 PERLRI B9 B BOR AT S A FIB R

min f(x)
Ax < B
Aeq » x = Beq
C(x) <0
Ceq(x) =0
Hrp, f() PR R A B, Aeq. Beq 72 A0 I 24 B0 40 FE Al e & 5 C(x) , Ceq(x) 2B 4
] 2 PR
MATLAB i fir 4 =&

s, t.

X = FMINCON(FUN,X0,A,B, Req,Beqg, LB, UB, NONLCON, OPTIONS)

BRREEREE x, HP,FUNZH M 30 & L ERE F(o). X022 x WRIRE. A,B,
Aeq,;Beq jE X T LML Ax<B,Aeq * x=Beq, IR A LELAR .M A=[],B=[],Aeq=
[]:Beq=[]. LB M UB 2728 & x i FHF M EA, iR EFMTFREFLHRE, N LB=[],UB=
(15 x T F AN LB=—inf; f1R x & E#, W UB=inf. NONLCON &M M X {f5%E X
FIAE S B R A C(x) ,Ceq(x), OPTIONS & X T4k 2%, 7T LA{#E F§ MATLAB 2RiAH
SROXE
(6l 27 KT FEEZe R Jl Tn) 5
min f (&) = 261 &4 8

i —x, =0
s.t.i—xr;—x:4+2=0
Ty s X }’0

(DwE M 44 funl. m f1 M 34 fun2. m.,

function f = funl (x) ;
f=x%(1)2+=x(2)2+8;:

function [g,h] = fun2(x);
g= —x(1)2+x(2);
h= —x(1) - x(2)2+2; $FXAK

(2)7E MATLAB B4 & DK S A Q1T 4] .

options = optimset;
[x,y] = fmincon(’ funl ',rand(2,1),[],[ ].[1,[],zeros(2,1),[], ...

"fun2’, options)
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AT AR Y o =10, =1 B, B/ME y=10.

(51 2-81 KT HHEL AR )R

max z = /1, + /x5 + 13+ Sx8

71 < 400
1. 1x: + a2 << 440
st 41, 212, + 1. 1o, + 2, << 484
1.331%; +1. 21lxs +1, 1os + oy << 532, 4
ki =0, 1= 1,2,3,4
(D5 M 3, E CEREREL

function f = fund44(x)
f= - (sgrt(x(1)) + sgrt(x(2)) + sqrt(x(3)) + sqrt(x(4))):

(%S M I, E XAHREKM

function [ g,ceq] = myconl (x)

g(1) = x(1) — 400;

g(2)=1.1%x(1) +x(2) — 440;

g(3) =1.21 % x(1) +1.1 % x(2) + x(3) — 484;

g(4)=1.331 *x(1) +1.21 *x(2) +1.1 * x(3) + x(4) —532.4;
geq—0;

(3) HBE FTEFEEATIEE M 304, 1A PLZE Command Window B £:8i A i)

x0=[1;1;1;1];1b=[0;0;0;0];ub=[];A=[];b=[];Req=[];beq=[];
[x,fval | = fmincon( fun44',x0,A,b,Aeq.beq,1b,ub, myconl’)

2 P i tH &5 RN

1.0e+ 002 *
0.84243824470856
1.07635203745600
1.28903186524063
1.48239367919807
fval =
—43.08209516098581

Pt LA R S5 R
|' I = 84. 24, T, — 107. 639 Xz — 128- 90’ Ty = 148' 23
| 2 =— (—43.08) = 43.08

2.2.3 =k M

AR R Y HAR BB AR B o B9 IR R B, A R S i A R 2R PR A, T AR X
LRI A R IR
E MATLAB 1 R HLRI i B2z L A AT R A0
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min %xTHx 4+ fTx, s.t. Ax<b

Horb, f b 5250 1) ft s A SR AH I AR 5500 R I 5 H A2 SE0BRAE . S 0 Bk 6 B 1) o S 2R A
n BriEfE A R ILRAELE, HW L a; —a, GEEAEARE)  MFK A S SEXFRIEFE
MATLAB H R — LRI B i 4 22

[X,FVAL] = QUADPROG(H,f,A.b,Req,beq,LB,UB,X0,0PTIONS)

X MR A2 M & x; FVAL iR MIE 2 B AR R 87E x 9. BIAATATUSHERE
MATLAB #§4 #1247 help quadprog J& HI% BY .
[512-9Y SR LA .
min f(x) = 22} — 4x,x; + 425 — 62, — 3,

s s 3
s.t. 1421 +x, <9
VA VA :/30
MM EWMTET.
h=[4,-4;-4,8];
f=[-6;-31;
a:[l!13491:|§
b=1[3;9];

[x,value] = quadprog(h,f,a,b,[ ],[ ],zeros(2,1))

1.9500) |
= } min f(x) =—11.0250
1..050 0

A FH 31 R B  TRE IR S 1 B 0l ] ) 5K e 2 4K O SR A — 28 31 T 29 SRR ARL 7] &30 , 1A 1t R
X s N 9 T 29 R e /NG EE R L i id 8 SUMT (sequential unconstrained minimization
technique) ,

T BRSO K Ak A 22 R R S [ A i) SEUABL I, 1) [ A8 e ) 249 B e 50400 S 38 25 1) 70 eR S, b
Fa1E T S BRI T H AR sR L R AL N T A R AR BRI R R, ) pRAL B IR IE
2 — PP AR BREE: s 70— PR N T R &L . T i EZE A G R B .

=3 (1 P

min f (x)
) E 0y [ =Ts25%¢
gt 1h:iCz) = 0 2 =152 %53
E(x) =0, 1i=1,2,"t
B —FE 0 KB M >0, 14 15 bR &R

PGe,M) = f(x) +M Y max(e: (2),0) —M D min(h: (£),0) + M) | &:(x) |

P(x,M)=f(x)+M max(G(x),0)+M,min(H(x),0)+M, | K(x) ||

ig_L

Lo,

N
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(g1 () ] [hy ()] &y () ]
g2(x) hy (x) ks (x)
G(x) = . , H(x) = . , Kx) = )
| g, (1) | | A () | L i)

M, .M, .M, Ji& 447 M & . MATLAB H 0] DL EEF H max Fl min K&, W LG H bR 5K
P (x,MD 2y B b bR £ JC 29 FROR A 1] 3
min P (x,M)
A B DA e 0 B ) R ) i G A
(6] 2-101 K TFHHEL MR .
min f(x) = z} + x5 + 8
i —x, =0
s.t.i—xr;—x5+2=0
Ty sy = 0,
fi# .
(D %5 M X test. m.

function g = test(x) ;

M=50000;

£=x(1)2+x(2)2+8;

g=f-M*min(x(1),0) —M* min(x(2),0) — M * min(x(1)~2 — x(2),0). ..
+M*abs( —x(1) —x(2)2+2);

(2) 7 MATLAB 4 O HgA .

[x,y] = fminunc( test’,rand(2,1))

BT SR A 1] AR £

2.3 # L HX|

2.3.1 E#HMA G2 L

AR Hh Y A2 1 Gl Ao B4 ) PR D BB FRON BEAOIRI . A S MERL R B A, AR i PR
il 4 BB, U PR oA RE R R LRI . B R R RAT AR S B RO B O i L R HOE R T R R
MR B RSB — R 7 2 BE A RO R — VTR RO . H LA B O R [ R R A
PAF JLFH

(1) FrAise Fik AR A BUR & BB MK .

(2) F1i 3%« AT OR AEEIR & BB AR RLR

(3) Bk TR Ar 0 - 1 BRI . A i 8 BHCSE AT B BB

(4) B 2 F) 5« AR PRAR IR AL (O — 1 BERIFFIRIETE)

(5) M5 RV ORI BLALL .
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2.3.2 01 % &M%

0 — 1 BN 0 B BB WRERFBIE, B R »; fURME 0 501, X0 - R0 -1 728
L IR AR AR o UBUE 0 B 1, XA R FIRAR KRR 0, <1,2, €N
r,(1—=2)=0,i=1,2,,n, FELFREE P, MRFIA 0 -1 45, ¥AT LLEA & Fh i 507 24
T B 2 HL R R) R G — PR — S [ R e T

T FI UL — A 0 - 1 BRI B, FriBRAEE RN E R PTIA
W IE S, W5 Z X W2 BB (— R R

[l 2-11] max z =3z, —2x, 5z,
1+ 2x; —xs <2
x1+4x: +xs < 4
s.t.3x1 + a1, <3
4r, + 1, < 6
Lz sz vy = 0 BE 1

SR A JEL I e e aE
(1) ERGEMEHR — DT BB (o assxs) = (1,0,0) 1 B AT &M, B — 47
Fife, BLAHRL W B AR REUE N = =3,
(2) B by o SR AW AR ) A, e R e A it BF , FL 2 B AREL =<3 1) i S 0 G 00 2 765 0l I 249 R
A EDTT B . B B E AR R R TR IR A (EARE T
S, — i Fha, =3
PRIZ A R i 8 45 1 (filtering contraint) . AT JE [n] BS54y F

max z = 3.,1"1 _2.1"2 _1_5‘1"3

3%, —2x5 +5x; =3 (2-5a)
X1 lr; = << 2 2 —=sbeh)
. 41‘14—41"2 +r, << 4 (Z&-5¢)
r Fr, <3 (2258
4r, +x; <6 (2-5e)
Lri smgaxe = 0 HE 1 ¢2—=51)

LM, 3R S HATRRMNAS  RIKKERX 8 FHE . FHZTWEFK
#HR(2-5a) ~K (@2 -5e), M EAHAE, HEAWER (2 - 5a), QIR R T F 4, N
(2 -5b) ~F (2 — 5e) BITT TR G AN L A 16 5 5 B0 AL 3R (2 — 52) ~ (2 — 5e) HAH R Y
HAR A4 KT 3, W72 (3) .

(3) Bkt v8 5544

(4 mFXEANAEELTH B E A IE L 38 4, SN AR S5 7155 B bRl = X FETT 4R
GUEER=BuR/ AWML P -A 7 = o

W EARERSFE,Fl2-11 WREEIETHEX 2-2 F£R,
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K2-2 fHl2-11 K\ ITE

YR EMH
(x1922+73) H it U
F(2-5a) | R(2-5b) | R(2-5¢) | R(@2-5d | R(2-5e)

(0,0,0) 0 X

(1,0,0) 3 N/ N N Ny N 307 —2x, 55223
(0,1,0) = %

(0,0,1) 5 N N/ N/ Ny N 31— 2a5+ 55225
(1ol 1 *

101 8 N ~ N N N/ 3x1—2xy+552=8
(1,1,1) 6 s

0,1,1) 3 X

bkﬁﬁ?%ﬁﬁtﬁ(if s Ty s T3 ):(19031)9—%1;,&@ z =8,
2.3.3 M AuRHAEE

H T A0 48 Y % FH A B BN R0 SR O % 2 B BT R R O R T =, T X T ARt R 8
K3 B Al 1 AR A — s AR SR A T B, B DR R e PRI A B 1 8 A R s v R R E
AT L A 2 R R RO

SR , S R RO R p T PR ] 72 DAy 8 S0 1 ohn 7 e L AR T Xl TR EUR R A RS, T
RABESERME T T . 2878 B 2R 5 48 BUR O IBUE T AR 6 1 B0 T o 4 B B A
CEP g5 25 80 T8 R U - A B SE ) (B2 N BE R B8 7] LIIE I, 72 — € 1F A R 1E 0
T 5E4 ] DI — T B

[512-12] CBHREHELMHEREBAN N

maxge— a1 ARl 4zdmty 21 lomnal ry —plam— 31 e, —dlmy
(0<<r <99, :=1,2,:,5
T T, Ty |- o <400
& & 12 + 20225 et 82 = 800
221 +x, + 6x; < 200
\zs Fxp + 5 =200
i (DEEHE M S mente. m, € LEHIRRE f MARMERE g , BFWT

function [ f,g | = mengte(x);
fF=x(1)2+x(2)2+3*x(3)2+4%*x(4)2+2%x(5) —8xx(1) —2*%x(2) -3 %x(3) —x(4) —2*x(5);
g(1l) = sum(x) — 400;

g(2) =x(1) +2 *x(2) +2 * 2x(3) + x(4) + 6 * x(5) — 8B0O;

g(3) =2 % x(1) +x(2) +6 * x(3) — 200;

g(4) =x(3) + x(4) +5 % x(5) — 200;

(2) Zw'5 0 F 72 oK ) 23 ) 7

rand( state’,sum(clock)) ;
p0=0;
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tic
for 1=1.10"5
x =99 * rand(5,1);
x1 = floor(x) ;x2 = ceil(x) ;
[£,9] = mengte(x1);
if sum(g <=0) ==4
if pO <=f
x0=x1;p0=1;
end
end
[f,g] = mengte(x2);
if sum(g <=0) ==4

if p0 <=f
x0 =%2;p0 = f;
end
end
end
x0,p0
toc

AT BB A0 F A tH 45 R .

ans =
44 94 3 97 11
p0 =
47789

s S UL 12, i TR BEVLERRE , BT LR IR s 1T B 5 R AR AT REA — 20, (HiIR Z A 2 KK,
KT BRI AR, AR MATLAB 7T LAARH , {5 X5 T Ho 55 b M 110 8 500 Sl A A, L
W ESEH B Lingo >R, X J5 Ml Lingo A L, SLAEATT . % 8 H MATLAB K f#
R, MATLAB i i8 HPE FL B .



% 3FE
X @I &E MATLAB 2

FER A F A P 22 2 188 B B5CH 1 P00 ) R, A5 S8 % A0 v, B ol 5 = Sz, ik 3 - 1
g,
#£3-1 HfECUMCM #EFNE R

G- S ¥ 9 @ A fir A
2003 A Bt SARS () % 4 In] L CUMCM %4
2005 A T K T 1) P 4 5 0 (1] 1 g
2006 B & SRS T R 1 VA BT 2 i) T [ M
2007 A & rh ) A 3 ) ) =P

A 2 [ 5 I i 7 B A R A ) Ak AR P R AT B0 O, 40 2009 4 CUMCM D @i« &l E &7
F 54 ABU I E S, IR (gray model , PRI 63138 A 74 () BEIS ik, B KA A 2
SEH . K o B D 310 f) 45 SR B AR, AN GE T RS0 B Y B0 , 78 B0 A A i R
HE LT 3 A-HIw]) 25 RAR SR B A

3.1 & &30 KA ¥ 45

REZRGEHISAN : ZEWT IAE R EREEN BHEZ2E 2N BEEERFA RN, 2
ARAKIIAERY 78 2 VK 40 T A5 AR i, 75 5 X T 4k B ) e 4 A o Ak B, 28 e R T A
P50 BCE B SR R A 8 . X I Ih B R AT THAL 3R, A 2 SR B S THIL A AR A L T
F K 2L TC B 1 GG B 5 e — 8 ) i A B, AR R B 4 B[R] 8 B B DABCRR B
M, B HTEA, KRERSEHE H sy X 200 25 F 8 H H 25,

DR T I 38 Ak M ) 2R B8 T IR 2 ) kR e A AR S AR, I I I A BE AT A AL Bk T
ARG AR S AR A A B R P B 30, SR 5 A ST R R A B4 O AR B A L DA TR 50
FYRRF R RFEFE, IR AT ) Z I8 2 8 Az p R 1 158 8L BT 45 321 ) 15000 {8 A9 300 Ak B 45
W R TI E DAJK (8RR B Y , 7E 18 2 1 R AT AL, DR 68 2R 55 B 7 3 — B e ik
Gy 77 AR A GMQL, DELAY IR . T T ) 4 GM(, DAY,

BABRAEFES xO =G0 1) 2@ 2) 2P (n) sn BTN

WSRARYE x© BEH ST GM(1, DR SZE I T, W AL T .

(1> JFE 45 % dE 200 LLE 55 40 FE DL 31 #4938 30 VA B AL L 45 2108 208 51

Y = (V15220 o522 ))
Horp, oD () v 25 508 2R 0 N A JLIECHE ) 2R

V@) = D%,  t=1,2,,n

k=1
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1

@z I(])(I_i_l) s EI(O) OF i = 1425 g
E=1
(@) % 2P OB 2V OB — B R BT
df]:} +az =u

Ho,au AREERE 00BN KR BAMIK AR o WAMXER (—2, 2),3FiC

a»u ¥R EIFEFE N a = EGJL HRERHZE au, LRERH = (), FETIR H B K R 7
e

(3) XF 20 A AR MO EAE N B S HEEMER Y, , B

050 a2

0. 5¢*7(2) +£(3)) }, Y, = (£"€2) & B)ye= " (m))"*
0: 80" —1) +2 Cu))

(4) R/ — kR K S8 a,

< [a\
a= = (B"B) 'B"Y,
u )

+axV =u, Nt

B:

dr®
dt

dr®
ds

(5) ¥R S Bafl A tarV =u #HITRME B

E(U(f__i_l) —= (I{O)(l)_'i\e at _}_i
u} a

M Ta2da i/ R B EME, FAFCG+HD E—PNERMEBRR, I T 5EFES
2P GHDRSFHE, BB P ¢+1),

(6) XERFRERT D G+ Fr ™ @) AT 8L K —F ME DERE x© B FH, 5
FEE BRSO GHDIWF -

2P @FD =7V ¢FD — 2P0
(7) X&) IR ARSI, S BT
D HE 20579 (OZAIMRE 7 (DOFMMIIRE ¢(2)
e’ @) =20 —FOW)

(_)(0} (f)

q(x) = EOFES
@ RIFHEHE O W EL R TTE 5 .

@ Ke” (OMEHME g UERBEMHFE 5,
@ HBEFEW c=—
® K/DREMEE P=P{|e(t)|<0. 67455, ),

© & EARREERRIER 3 -2 Fidl,
£3-2 RERBEBERRARE

% @& HXRZE ¢ HEKC INREBE P

1 % <0, 01 <0, 35 >0.95

I % <0. 05 <20. 50 <0.80
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HR3-2

= HXTRZE ¢ FHEWC IMREHEERE P
1l % <20.10 <Z0. 65 <20.70
N4 ==0. 20 ==0. 80 <20. 60

FE S bR S A A A6 o AR A B D5 iE R AN ME— o T RAAI A Bk D7 R AT R A
WAl IR ¢ (o) B BR 25 1 40 HE 3 45 & P00 B8 5 5 P Bdis =2 1) 9 005X 45 2R 9 175 DA s A A 2
HEH,

(8) I AR A AT T .

;O — 2Pz @iV @) 2P et D sz —|—m):|

N N
B 3 B4 B 4L AR RO B T

3.2 A& &% ¥ MATLAB % %

3.2.1 #ABEAEEH

IR A 1R & 56 TR MR B 8, X A & MATLAB 4K, ir A MATLAB 2523
RETM SN E L. H MATLAB %5 K & 15000 #2 77 B, 7T DL 58 42 4 B 100 00 452 48 7 oK 20
%, BP

(1) s 4G HE E 17 2,

(2) W& BMAERE B 5% 5 m&.

(3) KRR IKZHL,

(4) K ZH0H A T 00 5 28 4 1 7 5408 T

T T LA w0 Ja) B A 4 8 K 5, T ) MATLAB S2 38 2 .

EAIFE A F] 1999-—2008 489 A K (AL, Ju/4) . [89 677,99 215,109 655,120 333,
135823,159878,182321,209407,246 619,300 670 |, L 75 22 F M 3% 2 &) R Sk JLAE B FIE S B

Hikf MATLAB #2F | P3 -1,

B4 | P3-1 | XA | main0301.m | UiH JR BT 2 ) A i
clear
syms a b;
c=[ab];
A=[89677,99215,109655,120333,135823,159878,182321,209407,246619,300670 ] ;
B = cunsum(R) ; % J545 F s 2 0m

n = length(R) ;
fori=1.(n-1)
C(1) = (B(1) +B(i+1))/2; % A RN A R
end
s IRFESENE
D=A;D(1) =[];
D=D;
E=[ —C;ones(1,n—1) |;
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c=inv(E*E') * E % D;
c=c;
a=c(1l);b=c(2);
% i e S E
F=[];F(1) =A(1);
for i=2:(n+10)
F(i) = (A(1) - b/a)/exp(a* (i—1)) + b/a ;
end
6=[1;6(1) = A(1);
for i=2.(n+10)
G(i) =F(i) —F(i-1); % 5 21 T HH ok i s
end
t1=1999.2008;
2 =1999:2018;
G
plot(tl,A,’o’,t2,6) % J 4R B 5 T EHE A LA

B ZER .3 EHE T .

G =
1.0et+ 006 *
Columns 1 through 14
0.0897 0.0893 0.1034 0.1196 0.1385 0.1602 0.1854
0.2146 0.2483 0.2873 0.3325 0.3847 0.4452 0.5152

Columns 15 through 20
0.5962 0.6899 0.7984 (9239 1.0691 132871

SR BN T IR S R s R i B, a3 -1 B

10"

D L L L L L L L L L
1993 2000 2002 2004 2008 2008 2010 2012 2014 2016 2018
fﬁ‘fﬂa’y

B3-1 REAAFERNBESRBEENLR

3.2.2 L& FoAEAENA

(D SERERITF & 2k & BT RE , RUINEZRRT K 6 F0 3838 i) PR A%
(2) TS PR FH I, AT DU B Az BORR 1 8 B 8008 A s [ e 3 i s et mT A T
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(3) BEAL R A I T LA R TG AL, B 3 - 1 45 Aty 2 T 000 5030 5 ) R 0 1 B A IR i
7t AT DA 3900 A5 A7 A 5 SR AR

3.3 kA eawmuli B %

3.3.1 s#l—:Kix KA 6§ FHal (CUMCM 2005 A)

YT K 5 [0 8 2 — A 52 e i JE Se bk R G, (H 2 i T 8RR A D, % B30 i B el <, B
B 22 ) 5 AR X OIS BRAR R RCR . F B BT KR R B LR 2 — DA E I RS,
ELA R 25 175 7K HE R BOAR AR AS e b 3R B SR A0 13k 10 48 /0 T, BT ot >R FH K 68 Tt ) Oy
5 2R I AR 2R 19 75 K HE R .

Sof JE R B 4 v B B AT R BT AAR B 10 AR KT K B HER B , 3 3 - 3 A,

F3-3 1995—2004 EKITiFTAHEEME

FEh 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

15 7K & /42 174 179 183 189 207 234 220.5 256 270 285

DL P3 -1 [F2 7 BN R f 3% 3 — 3 T A L 35 B8 17 i) 8] b 250 . B A3 28 f2 iy P3 - 2.
BB EIEmE 3 -2 i,

B ES | P3-2 | XL | Changjiang. m | 488 T T K HE B &
clear
syms a b;
c=[ab];
A=[174 179 183 189 207 234 220.5 256 270 285];
B = cumsum(RA) ; S JF 15 204 2

n= length(A);
for i=1.(n— 1)
C(1) = (B(i) + B(i+1))/2; s A R I R
end
s HHEfFESENE
D=A;D(1) =[];
D=D;
E=[ —C;ones(1,n—1) |;
c=inv(E* E") * E * D;
c=c';
a=c(1);b=c(2);
% T 5 SE 4R
F=[];F(1) =A(1);
for i=2:(n+10)
F(i) = (A(1) —b/a)/exp(a* (i—-1)) +b/a ;
end
6=[1;6(1) =ACL);
for i=2;(n+10)
G(1) =F(2)y-Bli—1);: % 45 3] F 00 R ) H A
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end

tl
167
G;
pl

=1995,2004;
=1995,2014;

a, b

ot(tl,A, o',t2,6)

% S th U AE & R R BOAR G /E &

% [ R R 5 B R AY B

S5l

500 -

450 -

400 -

350 -

ke

300 -

290+

200

140
1994 1998 1943

E3-2

2000 2002 2004 20

T

| | 1 |
06 2008 2010 ZM2 2014

1995—2014 Fit < THEM S K 2

3.3.2 #pl=.Falb5eKEAHK(CUMCM 2009 D)

1. a3 48 ik
BB R AN ZWEFEFAFTIT - PIITEHRER Hfae=E HAZEWGHETR. N T
iR TR KA 1) L, i 2 e T 5 S AR MO AR, B A9 K90 2 3R BB R AR Y 5 2 A B
B, AR SESWA B (R 3 - O KA BRI S 2B (LK 3~ 5),

T DR H [ AR AR X SRR P A 5 SRR ARK

®3-4 KESWUKRANEHPEXEEERWESE B, A
b a1 42 A1E 3 A 1 ik 2 AE 3
un 154 104 32 107 68 41
4 78 48 17 59 28 19

VEAA . L — AT BT 1.2.3 29454 R4 HE 120~160 J5.161~200 JT.201~300 JC=F A EMA& W FE . &4

R ERWAGE R, MAERETZHERAB R AL E—BAR,

#®3-5 DUEFE/ILIESWRKRREHRMNESER RPN
IF e % — g By =M 54 J
Vo JEE NEEAE3 315 356 408 711
%3k IHHE R 5 2 1 R TR 89 115 121 213
FEMPMESHRBREE 57 69 75 104




2. @A K iR

RYER 3 -4 WEHE, 7T A 8 &k A £ & 755, AR 3 -5 MR, 7T LUAE &
o [ BUIH oK 5 25 AR BN & & [ $hH 5 & R 3R 5 ok IR (B 1 6 R

EN 1RSSR =RENMAHMESSHRERHER/ KRB R R

B S 22 Bl 3= ROk I K 5 2 AR TR B/ &5k I\ s A R4 =

MRE LA b5 SC, 7T LAAS 2 1 Jm B R AR A5 &%, 5k 3 - 6 T,

®3-6 FENBREEMRMESE

IRV

A

B Jm

B=JH

LI

B 3

0.282 540

0.323034

0. 296 569

0.299578

ESIRoELS:

0.180952

0.193820

0.183 824

0.146 273

MZE 36 ATLAH H, BE R — HAERTE 0.3 Ef . MARM SSRH BB, ik, AN
FRIRA B RIH 0.3, XHFLBREAZCH 755 AX0.3=226.5 N, I TIRFEW,XF
226.5 AN#EFT 1A F BURS , BIBRFE 9 A BCh 226 A

AR5 2 AR AR R B AN B 2 B8 32 0 S (] s pl T S8R A RR L B LA AR (8,
kB AE . WNERRENAEANURAS SRR LBENEE. BEREY
R G S RBBRH AFRT P3 — 1, I 0 a5 A ZCHE F 55000 F5 5 (5O B 18 ol L 7T 7R A% B A J A9 2R
HME2FR0.1331, fr A4 Ja oK & B H 52 AR E S 755 A X0.1331= 100.4905 A,
[AFE PR SFE RS, ) B HCEE R 101 A, R DL A i 5 &SRB &N 755 A+101 A—
226 A=630 A.
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4.1 REEZB A% B3R

4.1.1 A L%k Ackmid

AT &2 TECFEE R E M B A KRE 248 MATLAB #LRI T B48 5
KA VA BOR G T 3 18 . AR T T 45 o5 il 452 2 fjh— S0 5 DL A% L AH X 52 2% O B B T80k AU At —
YOS 207 B SR A 3 IF ) MATLAB #4452 81 .

Vg R B M5 B R A B R KRR R B & = A B S A R M B R B A
HRHFERAR R CEE . REAREATHEMER . BARSHENERHFARR —HS,
RE % EE L EH¥ K Richard L. Daft B M ZEE(HA I 5T E X, 2 (data) 2
7 R 114 L SUORE 1) 3 5K RN BT KA B4 B B o A (B AR /D o B, — Al BT fB A 10 5 8o
HEA PR RER = A 20 0 AETLHRE . BEX NSRS H 8o 706 B 5 5 A B0 18 m
WP FRER, WX M 16~25 ZMTFTEILLEHHLBAIFE. HiBFEERE
(information) Hli & 5 HA ) B4 Bk R J5 P §% 16 By B A 4 28 A i 09 B 08 H o 18 10 i
AR (knowledge) MEE#E— 2 T, B RBKE~FE 5 HMFE B HER, H5C MM E L H#HT
HEEFEMAX —FEFERHNEL. SEBMBIEN L. AREEETEARETEHHEE.
FARBR AT B [H X 2 20 g AW O£ 18 6 J5 A B8 R Fn IR . AR b Y iR 2 T
EEH MEE GESERE, B MBI ER, & & & 48 0E BN w17 3h /A
RE T .

BREH L R ATEMN — 0%, FEEHE ZH I IR H 2, A4 T 2 AR B PR AR
RN EE MM SR FEARUNWEIEZHE TEN B RN RBEL . K5 JH %
27188 B T B B0 T R A 25 A AR B AR LUE O PR S A B R O SRR L R Ak
F14) % Fofr g 2 250 i 2 v 0 2 R 1R A R TR DA 42 & AR 7 R R R A B TS LAR R A
A HEAT A2 2% ) 2R . aner A B B P OR B BIMF R, S e AR B R IE 48 R, R — T
FEARIFHFRBERKE TAE, T REBEANTRI S E, FRWRH T WA SA, BT —
YO BBARE NI 1 55 30 i 550k B DL AR A 4 , X S B R PR O BB AR R BT H A — 23
A AT AR B RRE , I R A MR LR LR . AR AN FHA LR R EE ., 1
AN S AL B PR S R B BRI R 28 W 2% 3 SR AR R K B AR R B AR AL 2R T
ML= B — B ERAE—OU0 M . R SCER B 7ECECEEPLAL Y (BE 22 1 iRt , 2003 4F 3
H)— B3 BeAmie 2R A AL RS, REfE T -2 . BB HEDN.
R —26, HE B0 B B2 MR e W 2O B b T . BUEE TR AT i BB ALK
F BT TLART 8 Ak B 7] R HEATE B B2 20 4D 70—80 AR AR R B B+ 1 8119 . X 2 E 2 LR 4k
) —AS IR A . T, B BB AR R  HLAR 2 S B A LA A 7R A iR B 2 AH A Y, TT LA R R ]



— A [ A [ )

BRRAER TS FER, A BFFL 2P ERME . SFRRXZAERE
JRELH fm S iy R Rk . B ERTEC B ARFRIERE ) R viad « “FE 70 TR M0 B 2 1Y 32
A B AL ZAR RN B CJGREON 1, RN S X s BB R R K R I L
ST — TR A2 BRI A KR R R AR dn ) BB BR A 5 . B0, i ek K 08
PR J1R B S A TR 0 Y A K T A R M A TR R IR 5 1 IXUUR TR 3 B Ak IR e R, IR Y
RT3 5 2 2 5 3 A ) 9 K B S T S 5 R AT 7 AR B R e i) G ) M O R B R R 5 1 R R e
b 01 AR FH B ik 2 9 3 T 5 AR P O Y N/ S B R R AR

HRHERBZECARE T . AR BB IEZ LAY, ARG, ZHEBOR /N,

4.1.2 @ Hck4+ 4 F L

TE—SE W) B, — S 7, o — 20 [ 55 Ab— e 4 7 B A5 AR, i L BE MR B, 3 S 1
PRAR 0z i by T BEAE L2/ I E AT R B 2 B0 T FORFFEME Z R T . SR, 5
BmBAEN R TREATE PR, RER AENHERESE, XEFENRTHITRAET. 278
LiRBR TG AR FE 0 Rl G . — e fy R A T AR T, —SHERKE T
A AR R, ~ AN R AR TREEBNR .55, BETZ, ARF AN ZF—

A PRE A HRA ER CEIE BB T [ARR, It 28 g AR A B9 o 72, 75 0 S 7]
RE 281 75 R PR SR HE B ABOIVE AR AR R T

G A FEAT S22 LA AR 3 8 2 U O A% 0 ) BRA R A W AL B8, LA UL 45 2 - R
A=Yy A R A A, A W) A O SR R R AR R R R A, SRR AR A | H AR
B L B 2 W FPOE G AR B = A AR ATl B T SR PR R AR A B T B0BT

i[RI 931 24 5 18] 50738 I Tk R A ) AR 14 T T R S R A O B b SR A

TR R Y A A O XA P AR SRR 5., AR 3 3 20 1 AR 5 Y % B R
JUE Aol 5 ph S R0 T il — AN a2 AN Al B 3 S SR R S B, B Ak R SR R IR i AN o3 1 8T
FOIE B s B 2 SCAS 38 0 AP 5K — [ B ) T T2 Sl ) b, S 9 Dl = PSS, B 28 7= A B
B O R G50 AR AL TR BT Ff A0 22 AR A AL T PO 2. 8 A% Bk 2 3 T o 2 A AR e X 7 e

4.1.3 &Kt 2AS R

1975 4 Michigan K22 J. Holland 42 £ 4“5t 42 5 57 B9 68 3 AR T B0 52 W) 19 2
fE{ Adaptation in Natural and Artificial Systems). &8 28K /K AP 4L E W B
SR BEAN T R /R B AL W A W) A B AT ST A, B — Rl T A B AR e R R
AL . ], Holland 208248 H 1915 14 B35 & T 1) .15 1€ 55.7% (simple genetic algorithm
,SGA) , i it TR T L R R IER WK brBe ABH B BREMHE X,

SGA H 4 5% A4 IE B PRAS A8t AL i3 5 = KA i, Tt i i 5 X iE ok 2
il A2 AR S BB A . o R R 3 A% R AR5 BT B R I 8 AL SR R 2 SGA AR R E
K. EEfeR A, & O RESRHA N BT it J5 i e R R & L RAE AR 59 2 HAH B 1Y
Qefafk,



www.iLovemart!

1. % B
AL T35 0 S A 1 % AR — 0 7] 2 % P A, X B R 2 o e A R O . O i
W REAT & TH L HLAL PR AE 2R B, o 05 T X e R EAT B AL IR IR AR SR IRE. WS
B BBV B (L, UD S iR BE D R B 3B ] 2085 R 8 X S 80 M 36 A 2° R IR I 48
|72 3 & LIRS ITE
000000000000000000=0—>L
000000000000000001 =1->L 4+
000000000000000010=2—>L. 420
000000000000000011=3—>L +38
111111111111111111=2" —1->U
%9\:”:

L—L
2t —1

2. & 1H
Rt Y B AR T KA B Y 7k ) e B DR . B — A ) 0k R G A
biby—10p—2422b302b, ,mﬂﬁﬁiﬁﬂﬁf—%%iﬁ%

1‘21,4—(2&-2’ 1) U—L

75—

il , A S - €12,4], A 5 AL ZHE B BOXT « AT, AT43 2° =32 SR ik,
00000,00001,00010, 00011, 00100, 00101, 00110, 00111
01000,01001,01010, 01011, 01100, 01101, 01110, 01111
10000,10001,10010, 10011, 10100, 10101, 10110, 10111
11000,11001,11010, 11011, 11100, 11101, 11110, 11111

X FAE T B 8 R B AR ERS 22 3K, 30 AT LA A 20 B A A A% , B0 o, = 10101, B X%

1z f + 2E 4E

]
D2 EIX2+HoxX2+1X22 40X 2P +1X2 =21
W RS H) o« {5

1B A% B2 %) 2 % R 47 A A 725 WL b mT LA O A 0 1 i DR RS R R PR AR, AR UL b AT AR
DNA 5% & MEEM AL
3. ¥ E

01001011 10010101
“REEFREHBESHE ST E . B

LB — A A A S B AR E AR A B S A B

P A, ERPASTF K, i, ARWAREAEK S = o100010 10011011

01001011,S,=10010101 ZZ ¥ H 5 4 i FEH, mE 4 - 1 frw.
S, =01000101,S",=10011011 AT AR EHE M 2R Y ik S, 1 S,
B FAR G o,

Bd4-1 FEaEEETHREG
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4. ® T

“ORAR R R AN ST R AR, b T R TR L S B IR s,
of T ] A B RS A R AR R R S AT 3 RS A N LR AL 0 T kR S R 0 A K
1,11 28K 0, #lfm, ¥4 @ik S=11001101 25 3 fif @y 0 2K 1, B S=11001101—>
11101101=S". S'AIUBHEMRERLEEE S BT REEE,

5. 8 fI

R T A EL N AR Z Ak, X 52 2% 9 ) 2 AT R 7 2L 3“8 427, HEXT B 19 32 53 AR g AR Ok “ 1B
DB . BN RS — Yo AR X B IR # HESI IR & 4 180° Ay B8 , 1 A 4t /& N Y DNA
e E R HED  © AR E B AE BB, BN 4B R m AR B AR TR, R T G
RN o B S A TR e Vi g o v 5 @ LA [ D A B 2 Y B S ek S [
B 22 AR AR, AT JIFRK . Jeafk B X BT B — IR X — R & A E4, Halad 532l
BUAS [B] ) B 654, Bl e AT 55 H RO B9 W) B A BB 3C BC , T8 B A 5 PR 5, 4855 3R 7 2 3 T i
B EE 2 SE SN EERN, flan, feamk SRS B8 RS
PR G o (R 35 B g, HE AR B2 B 8R40 B S Hhbnid T B BB 41 .

S = 1001011011101110011010101001=S" = 1001011001011001110111101001

6. ANAIE R VA

28 5t v BB 6 25 N I 55 19 2R WA BE 2 DL AE TS B O iR U g DL SR LA 4 - 2 Frs B
R e IE N IE 2 5 = T X580 T34 58—
BB A AR B L 30k R B2 fl 1 €0 1) 4 B BA 7% IR
S SR 5 FE I 1] Y A e B L TR TE P R B 22,
R A AR B AG B8 22 1Y) [ 425 B T 78 RS 35 19 o ) X3k, BT
DA ERBILEEFEEFE, FESD XM ILEX
N7 8¢ f& 08 3 vh 4% 4k e Ak g 1L B R — 1R Y JL R,
A Ve i AL B N A A R EUE . AR S
PARSE B IR BE B L EE P XY i AR 2 A AR
B3I T —ARBARP LS . AMAGE BRI MAE
HHMRER T —R, #EE KRB RE R RER
() 7 AT L 42 2 E A RSO DA G T AR 3 g JBE R /)N
1 PRI K

7. 8 Wl

52 il 1 B R AR A A A B B e e PR i nT BB . AR BERNA BB N,
MK BEERLE R £ WIAMA @ Bk IR JL3R

p =
I lf.k

AR H 0 JLE P E J5 , H A0, 1] X (8] A9 35 S BEVLEOR P @ MR ANME S I AR B, 75
ANAE O BE R, A S B JL#R P, R, MITT pE gk 2 ke b, B M BE Lt S EM R Y
i O 2 % N 0 B 0 N B BT 7 Y N

T PA— ™ 25 3 % ) 5L A U BH 35 A B B AR o AR
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(6] 4-1) K maxf(x,,x,)=21.5+x, sin(4dnx;) +x,sin(207mr,)
] [—3.0§I1§12.1
“Ma1<n <5.8

PREL f (a1 ) B ZHERIIE A 4 - 3 R,

gt

30~ -"""I”'l

I|||'
204 i

fx1 %2)

l"
.m\

s '.: . i ‘| H [ I}

10 L .' i '|..

B4-3 EBE f(xj .xz)E"JEEEﬂé

(D %

BT RS AR, BN A R e gl — IR H B . R E R T RS B,
B, A - B X EEC,U), ERFEZ/PNOSE 4 60, 0l BWRE 5428 8 N %80 il
2 /P LUK 10 5B 4 XT—’\-}‘{%E@ B 25 AL g UL A5

T<(U=L) X10* << 2% —1

ﬂiﬁﬂ%ﬁ%i%%’/béﬁ;ﬁ)ﬁ AL, W EAR R B AR o0 ], B a4 65 4 25
BRI DAFRRIF .

—3.0< n <12.1
[12.1—(—3.0)] X 10* = 151000
27 <2 151000 << 2" —1

m; = 18

4.1<<z,<5.8

(5.8—4.1) X 10* = 17000

2"t < 17000 <L 272 — 1

Hly — 15

bn = m; +m, = 18415 = 33

2 P AT — Y o AR B BB AR 33 42, B 000001010100101001101111011111110,
DL F 4t HT 18 fER 0 o J5 15 fRRs x, , 03 4 - 1 FT3,

M
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Rd-1 $aBHERDE

AZR —eria pRial BN
1 000001010100101001 5417 —2. 687969
2 101111011111110 24318 5.361653

W = 9 o] 2 A B R A

2, =—3.045417x 121 —(3.00 _

2¢—]
5.8—4.1
2% —1

BZR LGB A 10 ASAME, Gk m] BEALA: B T .
U, = [000001010100101001 101111011111110]
U, = [001110101110011000 000010101001000 ]
U, = [111000111000001000 010101001000110]
U, =[100110110100101101 000000010111001 ]
Us; = [000010111101100010 001110001101000 ]
Us =[111110101011011000 000010110011001 ]
U, = [110100010111110001 001100111011101 ]
Us; = [001011010100001100 010110011001100]
U, = [111110001011101100 011101000111101 ]
U, = [111101001110101010 000010101101010]

A B F) - 2 A B9 S BRAE Loy 50 TR
U, = [—2.687969,5.361653], U, = [0.474101,4.170144]

U, = [10.419457,4.661461], U, = [6.159951,4.109598]
UA=T1 5 21R01286, £ 176282 |, Us = [11.788084,4. 174 346 ]
U, = [9.342067,5.121702], Uz = [—0.330256,4,694977]
U, = [11.671/867,4. 8735011, Uy, = [11.446273,4.171908]
(2) AR E A
Xof— e 8 AR5 BB 1 3 N BE H PR R A = AN 2B BRI
@ K Yo A e 24T R GBS AR , e 46 il L SIE 0, P
xt = (xf ,x%), k= Loy 355
@ P BiReREL ().
O K Bbr R EE S Jy3E N . X T B AR R A, 3 N B T A H AR R 4UE
eval(U,) = f(2*), k=1,2,3,-
e AR T b, PP BRE I i B AR AL BREE A AR 6, G A AR 1 N BE X HL AT T
Br. bR Yy A i 3T BB
eval(U;) = f(— 2.687969,5.361653) = 19.805119
eval(U,) = £(0.474101,4.170144) = 17. 370896
eval(U;) = f(10.419457,4.661461) = 9,590546
eval(U,) = f(6.159951,4.109598) = 29. 406122

— 2. 687969

x; = 4,14+ 24318 X = 5. 361653
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eval(U;) = f(—2.301286,4.477282) = 15. 686 091
eval(Us) = f(11.788084,4.174346) = 11. 900541
eval(U;) = f(9.342067,5.121702) = 17. 958717
eval(Ug) = f(—0.330256,4.694977) = 19. 763190
eval(U,) = f(11.671267,4.873501) = 26, 401669
eval(U0) = f(11.446273,4.171908) = 10. 252480

A IR (0 A 0 3 B BE AR R AT B AP R R S L 20 SR A

O HEREME U, W& EE

eval(UJ,) = f(z2*), P=1,2,¢
@ THE RS LR {E B A

pop_size

F = 2 eval(U,)
@ TR Ge AR F R R

__eval(U,)
@ TG O AR I ] i R
Qe = ZP:;

(3) ¥ #F 7 2%

IR HE &S A R  BEShE4 10 IR (FhBETP A 10 25 B 4A) L 49 IR e BE— VB o 307 Rl B 11 e
k., Bk 10 P PEA ) 0~1 BEVLEUFFI 0 F .
0.301431 0.322062 0.766503 0.881893 0.350871
0.538392 0.177618 0.343242 0.032685 0.197577
AR LA B s, T DA SO R R P A G o R 3 L AR, Ik 4 - 2 i A,
A - BB 58 M Pk B L= 4 10 A~[0, 1K 8] B BEVLEFI AT »
k4-2 MBEERCANENE. HESHNBEMEE NN RAHKE

Rtk X BEE P, Q:
Uy 19. 805119 0.111180 0.111180
U, 17. 370896 0.097515 0. 208 695
Us; 9. 590546 0.053839 0.262534
U, 29. 406122 0.165077 0.427611
Us 15. 686 091 0. 088057 0.515668
Usg 11. 900 541 0. 066 806 0.582475
Us 17.958717 0.100815 0. 683290
Us 19. 763190 0.110945 0.794 234
Usg 26. 401669 0.148211 0.942 446
Uqg 10. 252 480 0. 057 554 1. 000000

%1 /FEPLECH 0. 301431, KRF Q, /MNF Q.. Fr AU, Bk ;
%2 MNREPLECH 0. 322062, RF Q. /MF Q. . Fr AU, kgt ;
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% 3 MNREHLECH 0.766503,. KF Q. /MF Q, . Fr LA U, #EiEH;

5510 NBEVLECK 0.197577, KF Q. /MNF Q.. Fi L U, Bk ;

BRSSP 0k , Br AP B A QL B AR L A0 T
U, = [100110110100101101 000000010111001 ](U,)
U, = [100110110100101101 000000010111001]CU,)
U, = [001011010100001100 010110011001100 ](Uy)
U, = [111110001011101100 011101000111101]CU,)
Us = [100110110100101101 000000010111001]CU,)
Us = [110100010111110001 001100111011101]CU;)
U, = [001110101110011000 000010101001000](U,)
Uy = [100110110100101101 000000010111001]CU,)
U, = [000001010100101001 101111011111110]CU,)
U,, = [001110101110011000 000010101001000 (U ,)

0 A A 3 R A AL B e A B 3 R B R R [(Qe, Qi n J IX 1] 155 5 ik K, FEALEC
AR e B SN BOE 2B B RS RBFEEBRRKEN[Q.Q - IR A B, XHEAEFEK
P, ER A HRERILSEH BT —4C.

(4) A+ 7% B

O AZHC Y @ PR it 1) 5 8

TP EERABRFTREAEDEFRUCRSER. XBEBRELEMER P. ~0.25, 4
REEN 10 25, TS IR G AR5 2. 5155, 5[ IRRBE, X B PUEE 2, 8]
TR EEBE N 2 %,

@ AZHC YL AT S A S

R EAL= A0, 1K [RIA 10 NREPLE I T .

0.625 721 0. 266 823 0. 288 644 0.295114 0,163 274
0.567 461 0. 085 940 0.392 865 0.770714 0. 548 656

B 8 He 43 X B Uy ~U o 3X 10 AN, W H AP IR T A2 BE 2R 0. 25 B U MU, ZMAERL.
BXFERRAE I R 2 - ST PO 3R AR, I F A FOME 3 LT 199 Bl A1 %) 50 ok R 2D, BT LA 2 i 32 i
A 3t fR % m 5 A2 B MER 7] BB 25 BE T

© FEAC L A& A= AT B

Putafk U, U, $EEHERACECRSCIE , 2 HE s W #E DL BEALE = A . SR B Fp 2 B2
RAZBAZ G ACHE, X IR S AC R . TR VLBENLAE — T 0~32 B (B B EA
RE K E R 33, BRI ENEECN 1,B2W ek a 1 428 B — 3 & 1 =
B0 FFUR 43 &) TEGL AR 1 AL A v B 43 1647 A48 T A U i - 2E g Ak, B

Us = [10011 0110 1001 0110 1000 0000 1011 1001 ]
U, = [0 0111 0101 1100 1100 0000 0101 0100 1000]
J
U: = [10111 0101 1100 1100 0000 0101 0100 1000]
U; =1[00011 0110 1001 0110 1000 0000 1011 1001]




(5) ARRE
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IR 275 3 B L R R AE LR P, K 0. 01, 7R BRFREE P9 Br Ay ZE R ER A 0. 01 Fo A 3
T2, FEARRFIA 33X10=330 A, A B - PH 3.3 M RARERE, 4 HEE K
SRAR JLRREYER . B K =4 330 M T 0~1 Z B BENLE (T4 5) , R 5 ¥ % BEHL ¥
/NF 0. 01 386 HY L R T L A 35 B E I A FE L B 330 YRR = AR 0~1 Z 8] i Pl L&, B
fH/hT0.01 FIFE 4 -3 Frdl,

R4-3 EE=RETEE

B[N iz Bt (A B 3 |4 37 5 B B 2
105+33=4+6 1 6 0. 009 857
164-+33=5++32 5 32 0.003113
199+33="7+1 7 1 0. 000 946
329-+33=10+32 10 32 0.001 282

RA4-3F1INEBREZEIRIEREL A KDL RFEL ARG A BT TRE., fl
B 1179105+33=4-6"RABIRTES 4 FREMKLSE 6 THRE ERATRE, HRNFH 4 FH3 6
PRSE 6 A~ 35 R 6T S ) B Y] 4 5 /& 33 X (4—1)+6=105,
FERAZ G , B AW AP Y e R A p a0 T -

U, =[100110110100101101 000000010111001 ]
= [100110110100101101 000000010111001 ]
; = [001011010100001100 010110011001100]
=[111111001011101100 011101000111101 ]
= [101110101110011000 000010101001010]
, = [110100010111110001 001100111011101]
= [100110110100101101 0000000101110017]
= [100110110100101101 000000010111001 ]
U, = [000001010100101001 101111011111110]]

U,

Us

U,, = [001110101110011000 000010101001010 |

B — AR AR R S PR AEL Ly 50 TRIGE DL BEMELANT

eval(U,) = £(6.159951,4.109598) = 29. 406122
eval(U,) = £(6.159951,4,109598) = 29, 406 122
eval(U;) = f(—0.330256,4.694977) = 19. 763190
eval(U,) = f(11.907 206,4. 873501) = 5. 702781
eval(Us) = f(8.024130,4.170248) = 19. 910251
eval(Us) = £(9.342067,5.117020) = 17. 958 717
eval(U;) = f(6.159951,4.109598) = 29. 406 122
eval(Us) = £(6.159951,4.109598) = 29. 406 122
eval(U,) = f(—2.687969,5.361653) = 19. 805119
eval(Uyy) = f(0.474101,4,170248) = 17. 370 896
2, O EBE BRSO, KIEAR, 725 451 A48 B X)L 5 K B br BREUE 1Y
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User = [111110000000111000 111101001010110]
AR SE PR B[y 5, ]=[11. 631407,5. 724 824 ],3& ¥ BE{E eval (U) = f (11. 631 407, 5. 724 824) =
38. 818 208
MU B ST AR RS E
© AT EA P ERE—F e X BEHLER RN BT DL i Ao ST 3845 1 M0 45 R KA A
@ HARESENARFM FIEAT T ICHE G R X 9 5 7 3K HE 85 22 2K A 25 18] o i) Bie
AT BT NS B LR BA RIS BRI 2R BRI AR R RMER .

4.1.4 XAtk 4L

1. rE#HEBEEEE

1B A 5k R S ST 7 A ) O A O AN B (5 A AL AR S B it 2 b ) 5 2 B I A M 25 TR I
H ARG AR “HEE 0 £ WE & " W AL D R i N SR U SE 0 R . HEE PR B 4
PR RSP R T RS RR  EAIME FEFRR, £V SLEYZ0E ALY S5 6
FEA “ARUFR 7 AAE S AR B B A FE AR SC F . B A, 28 T 3K 2R SCHE AR 18 A ot 78 /R 18 4% R R Y
18424 BV S T S B b A AR A 555 A, 5 3 A s o 8 B 1k A B 5 O R 10 AL A 1) R I R AR TR RE R
T 2L

v [l E AL B9 & B i Ehrlich #1 Raven 5 i@ AH %) A £ B H OISO A0 B2 8] /9 2E 1k 72
WA B Y, AR G B D R A OME G 2R L Jason S T P R EAL LA LIRS T
ARG AR BARBCEAA . HOC B R BE A BIE Al MATLAB P72 F 7l 2 B SCRR 4 1.

2. BERZEHBREBEHMTIE

— AR B R X I AR« K A2 R B T AR R AL, B B B P2 R R i
AT I0 T ff P T BE H BEAY A5 ). RIS, A R~ BR L AH 1R e T AR, Mg onic sk TR H B
RALZEHEENEE . SAMNIABESS , VT8R4 K E /7 TR, HREEAFRE 2
i BR LR U8 f e =X R,

QSRR B (0 T i AR AT B H L B b DA AR e R T AR A K AR B B B AR
BB BB B R R B R 07 [A] LB B FOB] AR Y 0 8 , 28l o 2P RN B AR AT G
P 2 125 1O B N 2 — AR DUV o T 8 e K ) 2 5 A RS G L2 AR5 e 2B AT BE 82, TE A
BT BB I T, 3 R 2 T O I O R A B B i AR AR L R U R B B U 3 AR Y
iBH .

HERET— N BRI R7 PR, B a7 2188 2 B p B R — MR R PR A B
PR PR TR — NSO —Y £ XA AR N5 R () . 5 RN B ki £ 45
R EYHGE—. ALEBABSTEHAENS B 05 FEEME, R M3t ETRHEMAA
RERIET B ER, KA NS T . XBRHERNS G EREERE R, 4 BHEERE
AFFE O R 5%, B Pk 22 PR AN BB SR B R AR, BRABFE S 2RI R BT B . BRI lad 72 h AR
RESHERE, —HAEHRMARECHETHNHANDHEEEEALBHFEN, &F
NTE T TR BUARAT P 0 — TaT , 75 ) B 22 A9 Bl T R AT S wh gl B i e o H R A 2R TR R R ) 2
AP 2B T o0 B AL R LGSR O T B AR, FESE PR A 1 PR R T 2
H B AR E R, MEER P XM EIRBBCAHER, RAABRHE A S . 2P RA Rk
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It 2 %) A ) BE 1) 3R P B AR R L 5 T — 1 B A b I R A R 9 N U B T R L AN
REZE I B A, Xl 205 ] (R D B b IR E R . B R Ll B b Sl X AR H &
SEGR ISR,

KPP IR BARE T OEE, BEFERATEREARN —10 3, REEE
KM FE Z BB AR KB B AR T AT B R ARSMUZ AL . Flan, 26 B 8
AT RIZE e Tt g b e Rk B3Rl B 22 CAE 57 B 9 R BT DAZE Ht AL sk b 4
Yy BAY 1) e D A BRUURY )0 R A R 1A B R R R G A 1) 2 A 5 A5 O BRI T AR HE AL B
HEH RGBS e HEB AN G BETERREY, R E T IR s HER B2, L 5
AN A RS AN TR IR HARER . RIS HES i SR TR R
'R FFAEE M &, A HERD IS £ 2 — R =0 A ERES S AN TR REER
ZEZPIREG S AR M BEGRA N EERR S FEIMBEAY - HRE " EER
7. 52 E AR RS Z W e M B R A AR IR A Sl R A&, 25
MR T

4.2 @& %% 2 @® MATLAB # % 44 4

4.2.1 #2 54& 1 AR RA KL IR
1. BEEEHEFETHRB

BEGIN
t = 0; % B LA
PRk PCO) S V1A AL P Rl o ik
& P() 1 & NAH ;
while (AN 245 IR #EN]) do
begin
m = Tt ¥
Mee-DFEFPME ;3 %kfF
Y P(L) ; % XX AR
& P(Y) M IE NLAE
end
END

2. BEREZENSEIZITEREL

FERR AL R AL TR IR A B R sk, B 7R AR s AR R R AN . X R O R R Y E
LRE I B A A LR, MRE R R . N TR AR R R 2 SR BT — A LR R .

(1) Fh&f ey HAR

SRR BB R/ AR B 2 & Hh B 2R AL P AR R A R N, T L2 A 2 SR A 2 RSB R
BRZ, BIEER B R R A 251 LR A 325 778 Br B X i vl 88 PR3 1R /0y, &0 HoRBE =
AR T O AR E AR, R E T TR YL R 22 BACRAR IR Z) . Wi 5 /)
AR A OB IE B0 AL 35 , (A5 Fh e HE A A BB 5 FRBE 3K B A1 iy 0 ) 30 SR 250 5 P AL
LR R, G5 2R X L SICELTR B R U8 AR fE 1 T . PP Y — A LU R 0~100,



(2) ZFmE

AR BRERNN MO HEETRER. F 5 STANERNREERBARSE
Ab s AR AR AR RS R RE R 2 AR TT LS B RIE 8 2 & BB X el il 3R A R B
WK, ZrHFE—ME0.0001~0. 2,

(3) R e E

KA MR EERN TR, 527 BREM, ZRMPBRRESBHRCH A F
B BEVLEE S K, B 5 4 R B S BEHE R K/NA BB A ZCE B A e . ACFCAE = — it R
0.4~0, 99,

(4) KK

HACAREOR /N, FEE AR G S, R A AR AREOR K, i B SRR EUE i T 7 34
AN REFRICE AR St AL R B X, R asHgmast ) FF S Fat IR 9% . #E e RE— A 100~500,

(5) FAEA1 454

PIGRFORE 0 2R R REALAY . ZER) 86 AP A A T 2 /0, S i 3 A7 — A R i X el Ak 31, LA f
)15 R 0 A PRI 8 4 JRy I DG i 1) e B 23 T, 5 B0 A% B 0k 19 438 2R 3 PRl 52 1) IR ) 1] Bk o, oy 5
B,

3. EREREEAE

(D) ERFEH EE/TOMPHE

FEUR AT BE S A BULAS AR 1 18 N B AR X H AR ULAE B & . 5 45 B E Y Ee 1 3
BE T AR B3 AL 2w B, 05X TLASHE X B4 AR T —ARBER 5 AR &5 i He A
FE M it 1 O 50 24 FE A RASE e /N, B PR BE AR EE 28 58 4 ol XA 9 D BUL A MR R . X3S
BLiz BB EA T HAEH , B A8 [E BTSRRI 2R o1 Ak A& 2B 28 AT A EB K 28 43 72 A=
HAA . XL S BEA M SRR, 25 5 FEGRA T R A R B (SRR R kSO ,
it A% Bk IR i 45 A — Rl it 8 B . B, 5 BER AR 1 1L B 17 40 i B B, Sk B
i %o — L6 3T 0 BE 5 YA R AT 4 ] L B HL I B S A A AT R BE 2[R Y 22 5 AR T
B i) HL 5 S B0, DA 4E P Bt A il R4

(2) EREF FEITHEHNHEK

TR op B AR B - 2 3 1 B ] BB S B T RE AR b S AR AR R I B, it SR U, R
A3 ) 3 10 B AR I AR 35 N B 25 AR K B Z RIS ), BB AR 23 B 2
AL BT — AT e e, AT b R ST F , R —Fh R Pl 2. XS
BN R e KT SR AT S A L s T80 . A, i B st ik
B 4T 0 5 I B B B R A XA R %) 38 N B AT IE M W OR , B R R MR SE N S H A A
BN 2ERRE, RS MR ZE AR,

4.2.2 MATLAB ik 4 H o 1 B %

1. GA TEERA

SR T A8 s X R R P 35 A Bk 2R S RN R AR R P T & I ME JE , MATLAB #8048 400
AR AT TR, MR & TR AR R TR —GA Toolbox, FEM PR A. X
FRfEHE TR, TERH =4





















































































































