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Applying Fuzzy Adjustment for Fuzzy Programming Problems
Fan Yingli and Wang Dingwei
(Department of Systems Engineering, Northeastern University+ Shenyang, 110006, P. R. China)

Abstract: This paper makes a thorough investigation on inexact algorithm how to solve linear programming problem with
fuzzy resources. This algorithm simulates the human decision procedure and combines fuzzy control with the mutation and
crossover in genetic algorithm to find a family of inexact solutions with acceptable membership degree instead of finding an exact
solution by simple method. The numerical analysis has shown its potential for industrial application.
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1 5|5 (Introduction)

1972 4F Zadeh # #4272 4 261 B
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fEREe xR — SR EN AT S
2R BT £ EE R R, PSR
FUR 15 R TR T AR 0 R I R A JL B R
T W ASN £ P R R 17) RS o 3K R R B e S O
X0, ) FH 2R 20T 7 B oR At — I 0 0 A 14 T S B
b, SRR R BT B B 18] R A ARt R S Y
B AR L RBREMILEARES IR EWE, B
B, SR — AR FEE B IS, BB
BRI RO T — Mg 0 5 B R RA
B E AR TR, AT SE BB (4
WA I
2 RIS MR 8] /] 9 iR (Fuzzy linear

programming problems)

A1 R A R BT IR A B AR B 2R AR
REAY % 0] 3R] A0 R #

max cx
s.t. Ax < b, x>0, A=0. (1)
ﬁq:',c = (Cj)an,A = (Gij)mxn, %*ﬁﬁﬁ%,i) =

* EZEBRPE¥ES (69684005) EBYIR H .
AXF 1997 € 12 A 22 BWcH) . 1998 4F 6 A 22 A BB H .

(B:) 1m RAERIRL, » B n MR, Jesf 2 120K 50 i
B4R AN, 7T LA Z 5. (B B AT B35 R
AR E SRR RO SR FE SR, R/ AR A R R
B, BIRS5 i MR AVER po Fl p;, BUAE
B BARR 20,8 | NMARBRICKTE b,
ETUERETRMBE, B E5 | AR
MR BBOT T RHR

1, X > Zp,

#o(x) = {1 - (Zo . Cx)/PO’ 20— Po = X = 2,

o, cx < Zg — DPo»
(2)
1 Ax > b;,
,ui(x) = [1 - (Ax - bi)/pis b < Ax < b; + Pis
0, Ax > b + p;.
(3)
Zit s (D) T Akik .
. max a

s.t. ex < z9 — (1 - a)py,
Ax <
x = 0,0 € [0,1]. (4)
R Y% B AT 2R R R (4) 7T A8 B — M B R
(2" ,a" ),z REMMUMAEEAREE o WS

b, + (1 - a)pi,i = 1,2, ,m,
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B M R RBERKEE EABFEREER
BORA 3 1 B B AR R A AT B — 4 &
RO 45 W RN, ik TR R AN B B 4 o R AT
FOZEMRI A R, NWFIE SR RBOT UG =42
BHITHR . T %, BEJINSENIRRT R RE,
SHFB—NHEBBEESEMRBRENFERE
B BE, AT RPERL. AERR A
BPLEERE - SENIRE. K, BNE R
FIRAN ISR, R P RS S, B
£ RBN SN VAR . TR AR SO0 5 H B AR
AR BREE LD, CIERAN TSR TR
w5 P A B R 0 5 AR Z AL Y R 22, 1R 4R BRI 45
IR AT B fh, 5 A B R AR R, R R R A
RF TR RHFETAREZ KA, A RIE
WO, BT DL S A WL 3E EL T AL 1 A v 3
3 ERREER RIS EM (The basic idea of
inexact algorithm)
TEX 1 B BRI A% =T A B SUL
s = {(x,(2)) |2 € (R *],
,us(x) = min{#o(x),#i(x),i =SIRREY)
x € (R")*,
(B)* B n BEIEZA], 4 (x) RAR « BREE.

MBI E XL, RNAETREZHHE
B o, RE—NRTEM B o BE.

EE 1 SRR VTAT AR D AT AR Y
CIEsy ¥

FEHR 1 FIERAZESCER(S], B 1 R AN EW
TE PR E W AR R B R

EX 2 Fl2E BRI py: R j M7= MIEFE
BALREIR | RIS R

cj/a,-,-, a; # 0,
Py = {+ ©, a; =0,i=12",m;j =1.2,",m,
P = (py)mxn BRNFI 2 REIERE.

EX 3 FEEREGESXNHEREEETT
TLEMKB/NHET , 15 B AH X 1 28 & 1 — N0 46
M PR A SIEA R, B D &R, d; RAE i MR
W5 MR RERESE - j + 1 MUEESE
',

dy =ll,p, =p, =" =0,
i=1,,m;j=1,"n.

(j] RHEAES j ALTRB TR,

RELHS) A 3 7 SR S0 A o £ 2 P 719

4 HERIEEEERR AR (Fuzzy ad-
justment applying to fuzzy programming
problems )

SRARER MR LR B TR TR T

max,us(x) = max{min{ zo(%), p;(x),

i=1,2,,mkx € (R)*}. (5)

45 07 R To R A 2K (5) X R RLR 1) R Y, (B R

AR R RRAE S KRR . XFAEERE LR

T PP AR BSR4 1 0 T AR R AT S T O BERE RN

MAEBEBEENIXNSERE T2, BEREE

R RER /N NP, x BT AE Nt R B R RIK K,

BUSHL R R B BUER & BB, I BRI R 4%

TBAF A oR B K B /NHE P 36 4T LU ] 3 B, 4Kk

2k NG.

4.1 HEEHAFNEY W63 (Determined fuzzy rules)

KT & B RV R R HETAT 2B RO
VAT, MR AR B AR R MG R R AR R D T
ERARFMNER 1102, B e X af-F R
EA M, RESLREEHARBUE, B F 7 3#1T
532,

A1 HTHRESER

Table 1 The table of all kind of seeds
% gl "R
gI8 15(x) =20
#£10% po(x) = 0H gy 20,V
%]]1?5 ;to(x)=Oﬂn,u,»=0
BV wolz) 2 0 H h‘uizo

MR XA B I HEAT A0S, 15 0 AR
BORIRLI 5

1) B4 I 28 FIES, Then KB BFM F LR,
HAEEZR X x5 F o A, e 2R B f 700
B

2) Else If %5 1 28 F3E %S, Then XK Fh F 48
5, BIER XX MO8 A, B R A F T
SR

3) Else TAMFHER .
4.2 EHIRBEREHEFHMEA (Fuzzy adjust-

ment applying to genetic operators)

MR, Y — 5l AR, B 1T
RBRES , HWRFRRNH BB, LR
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52— B AR AR/ LR AR, R
SEABIR YT IR o0 B 25 ARLAC 1 7= BB ik
R0, SR 2 TR 45— G SE K B (2 B AR
BN 330 R I T ko A S A AR, AR

WAL AR 22 B TBORIAL , 2 ¢ = b — D) ag;,

j=1
Vi
K2 BRAERTFHHE

Table 2  Operators determination
W#E (¢) EX EH EM T fih fip ik
BAERT (o) -3 -2 -1 0 +1 +2 +3

AR A TR, AR R A S A R 1 48 B
Y/ ISR S B, A a0 2 1) A K AR I ABOR R D) S s
S, A Sl R AR
xﬁ»”(k) = x,l(k) + At

j=1,2,,n,k =1,2,--,NP1. (6)
Hrh
o {1, xf (k) B R,
7o lo,  HE.

I RARENHREG  RERBERERTREN L
K, NP1 A B R 7 A5

lol

t:sgn(o)xa N

sgn(o):{—l’ o <0, (7)

s o=0.
AHW a AEK R

AR Y 2, 38 R TE A [A] 282 {1 b -7
Z B AT I, ) AR AL 3 2 ACA R SR LR B, &2
RSN WS

UE) = a x (k) + B x mat(k),
, (8)
a,B € [0,1].
a WEXARZXREL HEAT LRI fa(k),
ma (k) 7 AR XA A, R IRM 2 AR RERE
A 5 BEA B AN [R] 2E T K B 8 1
4.3 A#13% B it #2 (Human-computer interaction)

e PR H AR/ B IR R R A, P 3R 5 T BB 2 B A
KO B = G g, SO R YT IR o S oL,
A0 RN G E A , PR OR A S A RN AL
B ELZ B IR IR E AT B, e A X R
PO B ke 9 DR SR R X I LR = A
FEILABE IR B OG0, T BB B B 5 28 X oR 15 19 1
WA F X RSO, B AL AN B SR, 9] DL
PR FAR 0 B SR A R AR e Rk B A

AHLAZ 5T 2 ) () R 5385 ) 4 32 (R B 1 i
M EE o« ARIEEXOHERRAMAR, 85,
RVEE TR AR I S0 A B AR MR K /BN
MBI 0% . R E AT DUAR IR A & MR & i
A AR A AR — A AR, ¥ O
FKATA:

z=rYxzl+wxz22, Yy +w =1,
KW 2 IR, 21, 22 AR E L LT T
AT )% .
5 HE4E R K59 (Numerical result and anal-
ysis)

AH 1% & ] FORTRAN % 5 LB . B35 ol b
TERFEHFWELTIHEL 10x6 4Em8, T
MR R A —1 4 x 2 ZEf B 470 9

il Z, =130, Py =30.17, P, =3, P, = 20,

max 4x; + Sxy + 923 + 11y
s.t. X1 + %2 + %3 + x4 << 15,

3%1 + Sxy + 10x3 + 152, < 100,
X1y %9,%3,%2 = 0.
A FISRLAETY 2R MR A3 2 ORI 4% S = (8.0106,
0,8.8116,0,0.3926), H #5{H  111.3469. 18L& W 4%
ZHWEEN 0.1, ROMAFRE 1, K0 M4
BNE A ELEREERN —AmI T L.
A3 TR A
Table 3 The preferred solutions for selection
% HAME WE s

FRERA (0.865,10.302,5.242,0.568) 108.386 0.206

) RN (0,7.725,7.137,0) 102.862 0.116
KDLAREK  (2.039,10.391,5.214,0)  107.039 0.118

KA BB/ (10.229,1.941,0.585,4.461) 104.956 0.185
KLERBEK (0,11.065,5.372,0) 103.668 0.143

MERER T A, R E T DARE A
HEEREA, BT UAS - A RELE SR
RODLAR , ISR (U R R B K, BB AR 5 5
AL AR P PR BARMEM iR R 2% .

6 £53R1E (Conclusion)

) FEVRSCRA 42 1 1 AR 1 0 0 SR M A 26 P J )
[, 7T DASR AR HE A B3 3 L B0 B BRI A A2, TR
T R EY R A i il T 3R B RO R LA Sk
MR AR R, HAEE AR R
ZAL AR AEFAR KA T T R R R A
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