—E BRI

81 Mt
11 EX
R AR B CERJ3 A) BRAI DA BE U, RO RO A AR Ze MR AR
A R BB, AR BRI o H AT IALA T (R SR A B BRI 1) ik, AEAE
T BN . H AT BA — PO iR REAT Rt SR — DR o &l
12 BEHRRIR 78
IAINEFR UL, — AR e ) o 0 T e P RS S R R mT Dy 2K
1° Agi A RN BN, FRAl (5E4) O
2° AR 23 R A SRR, PRI A O
1.2 BEHORIES ki
(D) MR B Ui, = B AR IR 35U, OB tH DL R i 1 L -
O AR e A e BB, WA HOR R e Ve B ek R dme LA — 2
QHEHII TS AT o
Bl R
min  z=x+X,
2%, +4X,=5 x 20, X,20

RS N %, = 0,X, =%,minz =%°
@H TR CHRFAFAERMM), (HRUER.
B2 BRIy

min  z=Xx+X,

2X, +4x,=6, X =0, Xx,>0
3 . 3
E%ﬁiﬁ%%:&=&&=5ﬁmz=§o

HBREIREET: X, =1Lx, =1minz=2.
GiD BB S DU AR A Bl i H S B DI it 1 SR IDCRE 1T 3R A
1.3 SRAETTED R
(D) 3B e FHE—r] R A sUR A A M RR .
G FPIE—] SR AR & B PR
i) BEMBORE—RKME “0-17 HHHL:
Oid yE AR
@7 KBz
Gv) &YFFE— R AR IR 8 (“0-17 RRIRR RIS TED .
(V) SR RIS IR AR TR AR o
I T 5 A 2R T U SR A A ORI B0 753

§2 EOESE

AT LR A B B LA e ROl A A7 BRED (KB AT AT Ak 2 TRy 24 3EA T R
SR, Rt S E A AR TR, JEA AT AT 2 ) s SR o3 5 R N i 1
&, WAEG I HX A TRNIIRETSE—ADHR I O T MER D, XK
NE T AERFR IR » Mo F BB Y C AR mT AT 5 H AR A8 1 SR AN P — 20 0 A
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RXFE, 2 THRAATHIE, RARETE. XplenboE FHkn) 2.
IPERE Fid n] TR R R sk £ A RO 1), AEA 20N 4RI 1 Land
Doig Al Dakin 558 AF2H ). i XA R HAE THIVHEALRAR, Brel B e Ot
BEHONIN I FE Tk F T et N TSR A 2R RE i i AT B4 1)l T2)
etk i SR ] A 23 ] R
WA e AL BRI ) A AT A Ze ME R A )R8 B , M i i 8 B TG
FHRAMRAT S A RBEAAE, T84 B IR H AR EOL 2 A R HARm ¥z [
LS T T AT R AT H AR 2 AN Sz . e SR
NG B AT T KRG ik BN Z R K 2, BZORB 2. BUH Tk
LR
13 SRAf N IR AEEORR
Max z =40x, +90x,
9x, +7X, <56
X, +20x, <70
X;, X, 20 Hoh#ey
fift GO SN BRG], BURARNY (2R B, 15 A -
X, = 4.8092,x, =1.8168, z = 355.8779
LB AT A A . X Z A A B bR R 2 B, e Z . T
X, =0,%, =0 WAL B A 1 —MNEEETATHR, X 2=0, 22— TR, iz,
o<z <356,
G PR Xy, X, BT A ARSI, SN A BB R, ARIE N REAT 70 B Bk X,
BEAT I JEAATHR T 2 ATk
X, <[4.8092] =4, x >[4.8092]+1=5
P 4 5 5 2 (a3, WOX A T 1B AU 0 1y S PTAT AR A A — 331X
BRI XA TR AR AR T
B, .  Max z=40x +90x,
9%, +7X, <56
X, +20x, <70
0<x,<4x,20
AR X, =4.0,x, =212 =349.
M B,: Max z=40x +90x,
9%, + 7X, <56
X, +20x, <70
X 25X,2>0
AR A : % =5.0,X, =1.57,2, =341.4.
MEs: 0<z <349,
Ciii) oxt il 8 By fRREAT 0 e A 170 By A1 By, » e AT S A A
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Bu.: X =4Xx,=2,2,=340
B,: X =1.43,x,=3.00,z, =327.14

et 340<7 <341, J¥% B, Uik

CGiv) XS Tt B, FRHEAT 73 B3 L By, M1 B, , eI L AF
B, : X =544,x,=1.00,z, =308
By, LRI AT ik o
¥ B,y By, BT
T T LA St 1) B DA A -
X, =4,X, =2, =340

MCUAEfift AU R T A3 20 B S sRAR AR BONRI KAk Tl R 25 B8N «

TFUG, g EESR AP A BEROR I T EURR Ay i AU A, K 5 e AT PR e M Rl LR A 1)
B .
G fif e 8l Bl BEFFRILL M DLL
(a) B¥&AAFATIE, X AWBA AT, Wik,

(b BATEALME, IRl A R, B IEUIREN 0 A L, )
{51k

(c) BATEALME, (EARFA RS A RBEEAE, W HRREEANZ .

G FIEEEIR S A B DN REETAT#E, T lex; =0, j=1,---,n, k£,
SRAFICHFRBAE, JFafEz . Lhz FORIE A KA B FRR S XAy

21<71°<17
BEATIEA.

BB R A B IR AL AR AR AR X, HAEA D,

LU, 13/ T by i KR, i I A RS

X; <[b;] A1 x;>[b;]+1
KX AN LZIAREAE, 2RI B, SRITASJE 48RRI ) 8 By M1 B, o A IS REER AT
SRABIXPAN Je 4k 1)

SES, DR R R R B — 0 BRI SR AR AR, S RS R i g Kb, kil
L H AR R BUE S KBV OBT I B9 7 o NEATE B2 70 308, ki H bR ek £
ENB KRB IHI Nz, LM 2 A2

b WSRO bE it H s Beh B4/ T 2 4, BT, Rl
DURBAHEIET . AT 2, AARFERESMN, WEES DR, —H3ERE2
2 =z k. FHRREHWE X, j=1n.

§3 0 -1 A4
0 — 1 AU A2 B HOW ) R KRR Y, e (028 X UL O B 10 XN X Bk
J30—17gkt, SRR AR, X OURUE O B 1 AN AT i IR LA A
0<x, <1, #%

_18_



AR, A — BRI LR G AT T8 AESEBr i 8, kg I 01748
H, URT DAEA SRS D0 20 0 e B e MR ) /L e —AE — A il e T . T
FAHGIN O =LA R SEBr 8, AT TURE .

3.1 FIANO0 1725 SERR i &

3.1.1 BB P AL s —— A LR R

Bl 4 FEAFAAETAR . BT SO 7 MEE (RO
A =12,-7) iTfik e, Bl

E;F\B:O EE ’Ai’ A2| A3 E/I\)?\E'jﬁgii%/l\;

G, A, A BIA S S

ERIR, 1 A, A B AT D

W A R BB A b T8, BEERTERRNEAL TN ¢ T8, HETE AN RE
L B J. 0] R FER LA s AR A A e K ?

fift i e 5N 0 -1 5 X (1=12,---,7)

é,\
1 CuA BT,
X; = ‘ i=12,---7.
0, WA MMk
FoE A ] B R
7
Max z=) cx

i=1

7
> bx <B
i=1
X, +X, + X3 <2
X, + X 21
Xe + X, 21, X; = 01l
3.1.2 MEHF AR AT
AR HE R AT AR AT
SX +4x, <24 5 7X +3X,<45.
NTGAE AN, 5IAN0-12R Yy, W ERARFATEEN:
o5X, +4X, <24+ yM
7%, +3x%, <45+ (1-y)M
y =02kl
Hrp M 27800 K.
AP SEE
X, =0 =¢ 500 < x, <800

A
500y < x, <800y
y =0kl
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WA m A AHEF LR AT
agX +--+a.x,<b 1=12--m

N T ARIERX m ANATRGEA A —MEEM, EAGIAMA0-14Z&E Yy (i=12,---,m)
M= KEHEM i R i —4l m + 1A st
agX +--+a X, <b+yM i=12--m (1
y+-+Yy,=m-1 (2)
et RIRIZR. LR, BT (2, mAy e ARERO0ME, &Y. =0,
RN (D, RET =17 MAREIRAM, TR FHES RN,

3.1.3 KT [EE P & (Fixed Cost Problem)

FEVTIR L ME LRI, A7 28 ] U2 R A de /I o AR IR0 [ 5 JA b W K, I
FELNE RN R AN W] B A Y o EAT BB 5E 9 1 CRLE A ) 1) ) AN e — Ak
PERURIRAGIE, B R S2e  TRA B ORI T

B16  KEL) O T AR i, A JURANRI A2 s T ke, dunide e (2R
JraA e QAW B AR s i B, TR, DRI 20 e SRR i (AR B B
AR s Se 2o Wk i) 2B BB, R oK 7 BE B R i IO AR Bl A T BERE AN o
Pl ibdiaiin s g . A =Mooy U ftikes, 4

X, R R E ] R U ™ s

C; RAKHIHS | 7 s BE1 ™ i (R AR Bl A

K FoR RS § A7 3 PR TR JAS o

N T UL SATR R i, B A B E AR AT o RIS A 7 SRS A 73331

{ki +C;X;, x; >0
= j=123.

0, ,‘i'lxj =0
(R AR, S T 45— fE— AR e, BLSIA0-1%5ky,, 4
YiTh0, spmmmimr s, ix j = OWY.

i

(3

TE HArpR %L
min z = (K Y, + €% ) + (K, Y, + €%, ) + (K35 + C3X3)
(3) XA E RN NIl 3 AN ML A4
yie<x;<y;M, j=123 (4)

Hrp e =7/ MUIEF L M 2D RIIER . (b L, =X, >0y,
AN 1 # X =0 AT Y, 8 0 ARG Frel (4) ASEanf LA (3) 5.

3.2 O—-1ZYHAHRIMLE 2 — G yERaMzszD

fift O — L AR R e 25 2 AR K vk, R— BRI s TE—FE, s 95 8%,
RIS B AR B HUE A 0 8% 1 A —Fhal 4, Ei H br of B8 DR I U, Xt 75 B 7
AEIER 2" N A W TARAMEN R (Blann>100), XJLTREARARER
e B2k, R A AR R IUE AL G 10585, i AE SR B i) B S U fg . IXFER
TFVEFR BRI AS1E Cimplicit Enumeration), 70 € Fyk i & — Rk . 8%, X
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AL MR IFANE T, B AT I 95 2850 2 s L1
T4 B — b O — 1 Y AR 1 B 28
e Max z=23X,—2X,+5X,
X, +2X, = X3 <2
X, +4X, + X, <4
X, +X, <3
4%, +X; <6
Xy, Xy, X5 = 081
SRAE RS S A it
(D) SRR —DNAATAE, 2 1 (X, Xy, %) = (1,0,0) W2 LR &A1, o —
ANEATHE, Hz=3.
G PR ), ORI, Mg BARMA 2 < 3 HIfEAS LA 562 75
Wi AL LRI ER, e B A2 AU, TR NI N LR GEAECHARE T F0):
i) b Pt
Gv) XA LG S G H AR DURAIE R D 45, MOV v H AR Z K
Mgl e, XFERTIR AT R uE T A, Ds v 5.

$4 SRR (BEHURAEE)

IR R NIDE <5 63 R IR (R e ot d DO EE d 51 6 B NN TP i e | 327
P B HOI I AR AT b RS T HEE 1) SR A 53 DR R AR e P ) A B 100 TP A 2
IERARRE], TSR AR RO

R, RV RSO ey BR TR DA ot 18 n 1 MR s AR i T R A R
A TRRAMESEARE T 5. AR, 2 AR AEEAR IR Y AR s s 0L T A
MR HEEE (B2 TS B U R AN SE R, H 2 N AR BE T LU, 75—
SERTHREIINEOUT, el LIS — R

17 CRARLA RSO, -

Max z = X7 + X7 +3X2 +4x; +2x2
—8X, —2X, —3X; — X, —2X,

0<x,<99 (i=L---5)
X, + X, + X5 + X, + X; <400
X, +2X, +2X5 + X, +6X; <800
2%, + X, +6X; <200
X3 + X, +5X%; <200

IR MR EAEE, JEFETESE (L00)° = 10" A, ks 2 k. R
FHSERE R Z BB 10° A A, (AT HRBHRAR, 0 KBl O {5 B 9 3 A
g 2

TS AT BEALORE R AE 10° A S, 1 PRSI R A T — R T 5

AR, BOE AN RO B DL AN AT R 77 A

118 1 B 0 £ X PO 4359 0.01, 0.00001, WP4iH4£10° A piJE, 4

_21_




A R AE R DR 200
1-0.99'%%% ~ 0.99---99(100£47) ,

1—0.99999'%%% ~ 0.999954602 .

fit D) EEHE M S mente.m 5E X HBReA KL ML R R g, R UR
function [f,g]=mengte(x);
F=x (L) 24X (2) N 2+3*X () A 2+4%X (4) A2+2%X (5) ~8*X (1) ~2*X(2) -3*X(3) - - - -
X(4)-2*x(5);
g=[sum(x)-400
X (D) +2*x(2) +2*x(3) +X (4) +6*x(5) -800
2% (1) +x(2)+6*x(3)-200
X(3)+x(4)+5*x(5)-200] ;

i) gREMCIEmainint . min R 3 o) 731 fig :

rand C state’, sum(clock)) ;
p0=0;
tic
for i=1:1076

x=99*rand (5, 1) ;
x1=floor (x) ;x2=ceil (x) ;
[f, g]l=mengte (x1) ;
if sum(g<=0)==4

if pO<=f

x0=x1;p0=f;

end
end
[f, gl=mengte (x2) ;
if sum(g<=0)==4

if pO<=f

x0=x2;p0=7;

end
end
end
x0, p0
toc

AT AT FHLINGOR A R4 R 0l 1 4 R e A A, PR
model :
sets:
row/1..4/:b;
col/1..5/:cl,c2,x;
link(row,col):a;

endsets

data:
cl=1,1,3,4,2;
c2=-8,-2,-3,-1,-2;
a=1



00115;
b=400,800,200,200;
enddata
max=@sum(col :c1*x"2+c2*x) ;
@For(row(i):@sum(col () :a(i,j)*x())<b(i));
@for(col:@gin(x));
@for(col :@bnd(0,%x,99));
end

§ 5 FRIR A KT SR AR
HEBO L SR A AT BLE A Lingo 55 % I o X6 IR B Kol 1), ok
LA Matlab ¥ %, 4200 HI Matlab 2 #5587 B FHE A E - k. (HXS
THRUR A O — 1ROl i, mT LLE M ] Matlab (#6845 bintprog 2E17 5K i .
B8 KA NIFRIRIEE, CAIFRIRAE N

3 8 2 10 3]

8 7 2 9 7

6 4 2 7 5

8 4 2 3 5

_9 10 6 9 10_
fift: W5 Matlab 2700 R
cc[382103;87297;642765

842 35;9 10 6 9 10];

c=c(:);
a=zeros(10,25);
for 1=1:5

a(i,(i-1)*5+1:5*i)=1;
a(b5+i,1:5:25)=1;
end
b=ones(10,1);
[x,yl=bintprog(c,[1.[1.a.b);
x=reshape(x, [5,5]).,Y
RAHRAITIRTTZEN Xy = Xog = Xgy = Xgy = Xgq =1, BN 2L,
SKARIK) LINGO FEFEt T -
model :
sets:
var/1..5/;
link(var,var):c,Xx;
endsets

enddata
min=@sum(link:c*x);
@fFor(var(i):@sum(var(g) :x(i,j))=1);
@for(var(g) :@sum(var (i) :x(i,j))=1);
_23_



@for(link:@bin(x));
end

§6 Arm AR

6.1 v i S A

B9 FAFE PR CARIB) AN TR (FRZ). B, ZHF
VA D A B ARG B 41 43 990 ok 0% AT 60 %,  AFREEE 420 51 4 4800 AT 5600 TG, %A
H LA B AR B A7 43950 500 BT 1000 W, 8w AT 37 LSk AN 1500
WP A o sl AT A I SE R ASEE IS 500 MR ERLA A 10000 T/ 3K
R 500 MR RE 1000 M, #E R 500 WK EE4)> 8000 SO/, T S EE L 1000 i
i, R 1000 WERIER4> 6000 TG/, 1228 F) N W] 22 HE s g iR W AN 1

6.2 IR

(1) )53 4

BRI I T H AR R A B, B H g R PR B R R A
(PSR IEANY 5 R A B 8 v PN 5 0 S Jsl A RS2 H 2 272 o 3 B (R i s 72 s AT
KI5 0 S B 1) G R LRI A%, SR BERREOC R, RES Sl FHZe LRI . 40 &l
AR T DA A B R S FIT A

(2) FRAYEEST

T A I S50 X CRr e WD o AR B H Freh £t RIWI S H o(X) iR
MU Be et pR L (L RN HS LA J6/ WA 54 )

10x, 0<x<500
c(x) =41000 +8x, 500 < x <1000 (5)

3000+ 6x, 1000 < x <1500
welgilt A AT LPRR R 2 000 Xy AT X, o Rl B AR
LRI MIBOR T30 Xoy F1 Xop 5 WULE TSN 4.8(Xy; + X,1) +5.6(X, +Xp,) (T
T8 TRABIR Hbrm L CRIED 4
max z =4.8(X, + X,;) +5.6(X;, + X,,) —C(X) (6)
LIRS G I TR A R s A Bl B ZEAE R IR, Bl A TSR
BRI, DAS AR st A BRI BRI, e b

Xy, + X, <500+ X D

X,, + X,, <1000 (8)

X <1500 €D
u_ 505 (10)

Xll +X21

— X206 (11

XlZ +X22

X115 X121 Xo15 X550, X 20 (12)

i1 (5) XA c(x) MRELERE, (5) ~ (12) g — AR, i
H, 0 TIX ] 70 Bk B0E SR e(X) > — ARG MR At s LU N FISK . g
ANBERR MR LA T, AT FH ISR A SR A 2
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6.3 kgAY
NS 3 R iRE
(1) itk
— > BRI AL A Il A BRI X 20 = A8, BIHT X, X, X 70l 7s B
s 10 T-oc/mi. 8 T-Jo/mi, 6 T Jo/MiR WK sl A B £, GsC o
c(x) =10x, +8x, +6X,, H

X=X +X, +Xg (13)
XN HBReR L (6) A AR
max z = 4.8(X;; + X,;) +5.6(X, + X,,) — (10x, +8X, +6X,) (14)

PAZERE, KA ML 10 TooMErpi e x, =500 (i) i, 4 gL 8 T oo/
R A I S X, (> 0) ) IXANGA AT AR A

(x, —=500)x, =0 (15)
[FEE, A YHLL 8 TIo/Mir Mgl I x, =500 (i) BF, A RELL 6 T 70/ 1) 7 i) I
X, (>0), T

(x, =500)x, =0 (16)
HEAh, X, Xy, X IRHE T 2
0<x;,X,,%; <500 (17>

M AR R (15). (16), Wifi (7) ~ (17) MARLEIE RIS . 1%
RN LINGO AR R -
model :
sets:
varl/l..4/:y; ViXHy(1)=x11,y(2)=x21,y(3)=x12,y(4)=x22;
var2/1..3/:x,c;
endsets
max=4.8*(y(1)+y(2))+5.6*(y(3)+y(4))-@sum(var2:c*x);
y(D)+y(3)<@sum(var2:x)+500;
y(2)+y(4)<1000;
0.5*(y(1)-y(2))>0;
0.4*y(3)-0.6*y(4)>0;
(x(1)-500)*x(2)=0;
(xX(2)-500)*x(3)=0;
@for(var2:@bnd(0,x,500));
data:
c=10 8 6;
enddata
end

A DL S8 44 “LINGO|Options” 7i “Global Solver” k3 3 sh4s /it fkik
R, HEAT LIRS R A A R il S 1000 g A, 5 EEAE ) 500 I sk A R
1000 Ffi iy B —ik2, Jt4:r7 2500 iy £, AJiE R 5000 (F-I06),

(2) fifik—

SIN0—1 4w (15) Al (16) FEAb ANLRMELIH,

%z7,=1, z,=1, z, =1435IFERLL10 Too/Mmi. 8 T-Io/Mli. 6 TIo/miffihs K
Wl A, ZR (15) A1 (16) AT LAE el
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500z, < x, <500z, (18)

500z, < x, <500z, , (19
X, <500z, , (200
2,,2,,2;, =081 (21
X (D ~ A4, X A1) ~ L) MR AIEEAANE MBI, KEfmA LINGO
(RN
model :
sets:

varl/l. .4/:y; VixHy(1)=x11,y(2)=x21,y(3)=x12,y(4)=x22;
var2/1..3/:x,z,C;
endsets
max=4.8*(y(1)+y(2))+5.6*(y(3)+y(4))-@sum(var2:c*x);
y(D)+y(3)<@sum(var2:x)+500;
y(2)+y(4)<1000;
0.5*(y(1)-y(2))>0;
0.4*y(3)-0.6*y(4)>0;
@fFor(varli(i) |1 #1t# 3:500*z(i+1)<x(i);x(i)<500*z(1));
Xx(3)<500*z(3);
@for(var2:@bin(z));
@for(var2:@bnd(0,x,500));
data:
c=10 8 6;
enddata
end

(3) fifik=

HEAH I Bttt c(X) « X (5) FoRifpitic(x) Wk 1 pr.

X Ergsr A b, =0, b, =500, b, =1000 . *4 x J& T3 1 A~/hX ) [by, b, ]
B, X =wb +w,b,, w,+w, =1, w,w, >0, FHc(x)7[b,b,] 2Lk,

c(x)h

e e e
Qi iiossiss

5000F=-=--

0 30 000 1500 %

K1 Bkt c(X) KE
Bt LA c(x) =wic(b,) +w,c(b,) o [HFE, 2 x J& T % 2 A/ IE [by,b] i,
X=W,b, +Wb,, w, +w, =1, w,,w, >0, c(x)=w,c(b,)+w,c(b;). xJET
3 AN X [by,b,] B, x=wb,+wb, , w,+w, =1, w,w,>0,
c(x) = wyc(by) + w,c(b,) » b TR X AEMEA MK, HIA 0-1 iz, (k=123),
MXAEHKADNXE, z, =1, B, z, =0 XFE Wy, Wy, Wy, W, Z,, Z,, Z, Nl

06



A
W<z, W,<Z,+2Z,, Wy<Z,+2Z;, W, <7,
W, +W, +wWy+w, =1, w, 20 (k=1234)
L, +2,+2,=1, 7,,7,,2, =03k1
BB X F C(X) 7T LAGE—HiZR 7R N
X =W, +w,b, +w;b, +w,b, =500w, +1000w;, +1500w,
c(x) =w,c(b,) + w,c(b,) + wyc(b,) + w,c(b,)
= 5000w, + 9000w, +12000w,

L (6) ~ (13D, X (22) ~ (26) WHype— MG BE LMY,

LINGO sKf#t. A LINGO BRI .
model :
sets:
var/1..4/:b,c,y,z,w;
X Hy(1)=x11,y(2)=x21,y(3)=x12,y(4)=x22
i SO 4, B BN S,
endsets
data:
b=0,500,1000,1500;
c=0,5000,9000,12000;
z=,,,0; VEEINMEIAR E (4)=0;
enddata
max=4_8*(y(1)+y(2))+5.6*(y(3)+y(4))-@sum(var:c*w) ;
y()+y(3)<@sumvar :b*w)+500;
y(2)+y(4)<1000;
0.5*(y(1)-y(2))>0;
0.4*y(3)-0.6*y(4)>0;
w(<z();
@For(var() i #ne# 1:w(i)<z(i-1)+z(1));
@sum(var:z)=1;
@sum(var:w)=1;
@for(var:@bin(z2));
End

(22)
(23)
(24)

(25)

(26)

AT ELH]

TE XA )RR S AL AR B> BeA VR R B A THIERE A BB B e M R B 7R ) 265 2

ANEEIP L, R3PS, AR T .

YA n BB T (X) FOr b, <o <b <b L, BIAW, 8 xR (X) %5

%
n+l

X= Wb,
k=1

n+1

f(Xk) = ZWk f (bk)

W, F10-148%5 z, Wi 2
W, <z, W, <7, +2Z,, =, W

n

<z,,+2,, W, <2,

n+l —

27
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2, +2,+-+2,=1, z, =081 (28)
W, +W, +--4+w,,, =1, w, 20 (k=12,---,n+1) (29)

R 1
1. WO BoE FHA M
Max z =X, + X,

9 o1
X, +—X, <—
14 14

1
—2X, + X, £ =
1 2 3

X, X, 20, X, X, 45

2. B IR PERT O — LA 7] 50 4 8t i 281 117 O — LR &) i) it
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