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Fuzzy linear programming

with symmetrical trapezoidal fuzzy coefficients

ZHU lJia-xiang, TAN Qing-mei, JING Xiang-yuan, DONG feng

(Nanjing University of Aeronautics & Astronautics, Nanjing Jiangsu 210016, China)

Abstract: In dealing with the linear programming with fuzzy coefficients, we propose a linear programming method

involving symmetrical trapezoidal fuzzy numbers, and give the corresponding theorems, propositions and algorithms. The

efficiency of the method is demonstrated by an example. The proposed method differs from the conventional ones in the

fact that the optimal solution can be obtained without transforming it into the classical linear programming. This makes the

results more desirable to the decision makers.
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1 5]% (Introduction)

TEAL BT R G, V2 IR ANGe HUR il (K B
SRR, BRI E 2 A A X S R B T — MR
(R TR AR, R T RO B B TR 4
HI AN, AT RO R A et R RS 2 T
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[ &b 27 Bellman 55 A4 HY T BOBI R R v 35 7]
KR SKAR 1 77922 22 ), Tanaka®% A\ JT G142 Hi B8]
2 PE RIS B4 Maleki % A dz BRI 50 i) L% 7
Pk T ARl

P2 S T, T SRR T — R A =
PRSI R B 2 R D k0 (B Rk e R N
AN A Gefd BB AR, ENLMgE e T RECh
b T ASE A 400 1) T e 2 ek R ) ) S, A3 T
EARACE NG IS A, IFH Al e sk g H
AR ALMEE . JoAth 752 ] 225 SCHR9).

2 5iRHE (Knowledge preparation)

EX 1 RER—AERIEGZ A RFREE A

WAL, F 474 S8y Mlag, ay < ag, WA TR SRR

ke H #: 2007—08—10; W& ek H 1#: 2008—09—18.

|5/
r h-—a
E‘i‘ h 1€[a1—h,a1],
- 1€ |ai,as],
i(x) = fx[laﬂh 1)
T‘i‘ h E[ag,ag—i-h].

0.

24 = [ar, az, h, Wb = [by, by, k, KPR
FEBORIEL, WaRIbISE T

Jnv:
a+b=lay,as, h,h] + [by, by, k, k] =
[a1+b1,a2+bg,hg,h+k]. (2)
IR
a—b= [a17a27ha h] - [blab% k:a k] =
[al—bl,ag—bg,h—k,h—k]. (3)
IPeik: -
ab = [al,ag,h,h] [bl,bg,k,k]. (4)
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EX 2 Aa=][ar,az,h, (JFIb=[by, by, k, k]J&
PB4 L ‘h)‘;(“2+h) -
(bl—k)+(b2+k) jz‘%4011‘}-@2 bl;bz' @Z

by +b
%ar;(h = 1;— 2 b1 <a1,b2<b2 ﬁ%al +a2 =
b —; b2, by = aj,ax = bzﬂiﬁiﬂﬂj‘]‘ﬁﬁ'\zﬁﬁi
I, T X “<” K FRNa < bEHD > a).
SER 1 TR R BB BLa, bRlE, R
MRS A

1) &a+ b) ~ (&a + éb);

2) &(a—b) ~ (¢a — éb).

EH 2 “CTE X RRBS TE AR B A b
P e “<” R ARTEN FRBRE BRI 20 22— A

Ze Mk VR 5 ZaL 0 AT 25 P AN X BRSO $a, by 157
Ea < bEIT a < (1—X)a+ b < b, WA
0K AL

E X 3 XHL?E;%(XT KRBT, Ma > 0F1h >
O, & > [—a, a, h, h), WA E XE > 0, AT 0K %
R[—a,a, h, h], EEOZM1[0,0,0,0] = 0.

EX 4 AF (S)2 AN FRER ORI BT 5
a *%*Eﬂ@zfﬁmaﬂi‘% BF:
(max Z ~ Z ¢y,

Jj=1

s.t. Z a;;T; < b, 1=1,2,3,---,my,
.
J/IL ~
> aiT = by, i=mo+1,me+2,- - m,
Jj=1

iij >Oaj:172737"' , 1,
%)

thta; € R, é,%,,b; € F(s),i =1,2,3,---,m
j=1,2,3,---,n

BN S5 UX = (B, 89,85, ,0n) € F"(S)
W, 252, € F(S), 220 (5), WLtk 15
BT AT iRt

EX 6 AQ ST AT R Al AT i, R
Gy > CE,VE € Q, WAL = (81,69, -+, Cn) 06T =
1Ty + CoTg + -+ - + ETy, WATHRET € QWIS
— AR PTAT A

EXT A X = (81, %0, T3, , &), HBEX S
AX =~ b, &; ~ [—aj,a;,hj,h], % Ta; > 0F
hy > 0; W AXAT L 4R0R 7. B2 IX L2 HEok
B Ry, az, ag, -, apBETER, WX E—A
LB N

3 BRI AT 4T % (Feasible fuzzy solution)
ORI 7] R AX b T X
{max Z~CX,

st AX ~ b X >0, ©)

b A —ANSEHIFE(m x n). b(m x 1), C (1 x n),
X (rvx 1) 2 R R T SR K2 s R
3.1 O A AT AT R 1) 25U (Improvement of the
basic feasible fuzzy solution)
EH3 A Xp = BbRRO)M—AEIIEA
AT, AR AT IMER—Sa; MEBH, X4, i €

{]. 2 3 } /T\/ﬁ:( —6]) < 0 Yij > OB‘ZE,
%B/A\L_L_aj B — 51, WA nl REfG 21—
TISEA T AT IR

EH 4 WHRXp = B bk (6 KB A
—I'ﬁﬁ* Zo ~ CBXBEE*T OB, Han
%XBEJJ*/\*%?@?—HT% Bk gl — Ak 5
KA Eay, V(2 —¢) < 00— > 0, X T4,i €
{1,2,3,--- ,m}, n TT%?EIJZ ~ CpXp, NIz > %,
3.2 Ju5f#(Unbounded solution)

(2 —¢) < 0,y;; > 0, (HR% &K AT (B
HEA) A ) e PR R . 1R = [z,
2o, h, B >0, HA>0, BAAE=[Az1, Ao, A, AR] >
0. MAZ =7, #iA>0, (2,—¢&;) <0, MA(Z;—¢;) < 0.

EH S5 AXp = B RO — AU
AAAT R, W RATAEBIOELE — A Eajy, X
TAE i, i € {1,2,3,---,m}, (3, - &) < O,
Hy,; < 0; MBI Z R (6) 1 — D TC A
3.3 P44 (The optimized condition)

TELE SRR v, 7 TSR B o 4l AR
) K BN B2 — R A

1) 17465, (2, —¢) <0, yy; <0,4=1,2,
3,0, ms

2) WFAT—4, H (% — &) = 0.

TENG ) T a5 2000 AW, AE45 182) Al 45 240
st

EH 6 WHRXp = B bR (6 MBI A
FIATHR, 56T AR BT Bl 1A ey, 4(2; — &) = 0,
WUIX 5 52 2R (6) TR A .

4 HkEH (Example of the algorithm)

— 5K F) AR 3R D1, D2JD3, 3k
370 AN [\ 1) ¥ & ABCIN L. AR GE % 2 | A 7
it A BEAE T 37 b 4 4, 300 B 24 W) i ek s R
Tt I TR AT R S LA AR e KA.
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ST SR Ze P R i) 7R i ke A ) R, FH R R A T A
BB IR AT — ANH 2 I (E. DLW ARE BE 110, 7]
FH OO R R TE BB £ 2 7 (9,11, 2, 2], [R BED2F)
Al M (14,16, 3, 3], D3RNE ] KR A (19, 21, 2, 2],
A AR B R i)
max Z ~ [9,11,2,2]#, + [14, 16,3, 32, +
19,21, 2, 2] s,
10z, + 20%, + 3045 < [485,515,6, 6],
207, + 4075 < [580, 620, 8, 8],
307, + 40%, < [690,710, 5, 5],
120, 3 >0, 73 > 0.

gliﬁfﬁﬁﬁfﬁ*ﬁ}i’ﬁi&, 3y 135, flimax z ~ CXEM
TAX ~ bk X > 0.

s.t.

1 B Sy A R BOR &R R T
Table 1 Production time of unit product and per day
productivity of equipments

¥4 D1 D2 D3 FERE(AMR)

A 10 20 30 500
B 20 — 40 600
C 30 40 — 700

1) WIHIEAR.
WX = B0 TR FE A T 4T A
&1 =1[0,0,0,0], & = [0,0,0,0],
I3 =1[0,0,0,0], 5, = [485,515,6, 6],
5, = [580,620,8, 8], 33 = [690, 710, 5, 5],
Hobm s B0 H AR A
2~[0,0,0,0], Z3 — &)~ [—21,-19,2,2] < 0.
AR 2 BH3,4, 1381 ANB BRI AT iR A
o _ 580 620 8 8
T1=172=10,0,0,0], 3 = [

99900
425 1145 194 194. _
7a7a?)?]7 82 = [0)07070]7

35 = [690, 710, 5, 5).

5 =]

. wr L . 5 1102
SO B bR B BCHER O 2~ [ﬁ,
13020 1752 1752 ~
30 0’ 75 ’ 75 ],?%5(23—53) <0
9 9 9
2) A,
5 LA, T AR S B B
KT
ji'1 - [0707070]7 '%2 = [
50 620 8 8
9’ 9’9’9
So = [0,0,0,0], S3 =

425 1145 194 194,
817 81 817 81"
]7 51:[0707070]7

[8075 24045 1552 1552]
81 7 81 7 81 ' 81 ©

T3 =]

BB H Aok ok 55000 it

105130 135500 20840 20840
81’81781781]'

R 2 B 6 T AN S A IT AT i 2 — DRI Ab A

5 455 (Conclusion)
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