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Fuzziness in linear programming with application
ABSTRACT

With regard to the difficulty and the big role that is made to
reach the optimal solution of the institutions and factories system
processing through the perfect or alternative decision making
among the abundant decisions or alternative groups, and since
that the information could be inaccurate or uncertain , in this
research one of the types of non-linear logistic functions has
been used, that is the modified s- curve membership function in
the selection of the best production mixture for solving the
problems of industrial institutions through the application of
fuzzy linear programming method.

This function is qualified by including an important

factor(fuzzy factor ) which could determine the shape of function

as well as by its flexibility in dealing with fuzzy indications.

The industrial production units face the problem of
being fuzzy in their various areas such as raw materials , human
resources , work hours , ...,etc. In order to solve this problem
,fuzzy programming method has been applied in this research in
“the General Company for Vegetarian Oil ” to determine the best
mixture and to achieve the required object increasing the
profitability according to two important factor . the first factor is
the level of satisfaction by taking (21) level which ranged
between (0.0010-0.999) with an excess (0.0499) . The second
one is fuzzy factor that ranged between (1-40) with an excess (2)
that each one of them has been determined by the researcher .

The research has concluded that the optimal decision
depends on the fuzzy Factor in the problem of determining the
production mixture in the fuzzy model , as well as that the
highest level production units could be obtained when the
fuzziness in the model is low



[31] 2009 (16) dsilantl oglall dydl yall dlaoll

-1
(Fuzzy Sets)
,(Uncertainty)
S - ( )
( )
-2
1-2
1965
(A) Zadeh
(Mz(0) X
(X) [1,0]
- (A)
A={Mz(x)xeX),i=12,on} s (1-2)



Gad ae dpladl) daa il dnlucall [32]

(x ¢ K)
(Mz(x)=0)
(Mz00=1) (xe A)
(0.7) (0.6 ( )
( ) , (0.9)
,(04) (03) (0.2)
(0.5)
Numerical Approach -1

( Level of disgretization)

Functional Approach -2
(analytic)
4 s - 2-2
g-
( 0.0010< M, <0.999) (a,w,u)
%100



[33] 2009 (16) dsilantl oglall dydl yall dlaoll

1 X < x2
0.999 X = x2
M, = Wx—xa X< X< XE . (2-2)
1+ue{xb"xa}
0.001 X = X°
0 X > XP

0.999




s g T} e ) 8 Al

(5, 6)
n
Maximize Z TiX;
i=1
s.t
nom -
Zzgijxjgbl .......... (3-2)

hhb] . gdaal . 5
)

Maximize €, X, +C)X, +....... +C, X

n
st
a,1X1 + a|2X2 F ot +5:an ﬁ NIJ | (S M
X; 20 JeN
b b a8

[34]

3-2



[35] 2009 (16) dsilantl oglall dydl yall dlaoll

M, e R— [0,1]

M ek R —[0,1]
M[, a]: R~ [0,1]

ieN , jeM
( ) 4-2
Fuzzy Simplex Method
( ) -1
: S-
(0.999-0.001) ( Mu)
(41-1) (@)
( Mu)
()
¢; (
b a
~ a CJ - CJ l w _ _
T =cj +{ - }Lnu{ . 1} ......... (4-2)
b




Gbad ae dpladl) da il 8 dnlcall [36]

a (
b a
a”=a,,a+[a” % ]Lnll i —1} ............. (6-2)
a u a,
-2
Max z=CXx
st Ax=b
Ax=hb . Z* -3
Rank(A) =m
|A]= [5ij ]m*n
B [B N]
( m) m* m
_( T T )T T
=\Xg Xy X Ax<b
st Bxg +Nxy=b ... (7-2)
Xg,Xn =0
6:JB
Cn
B

2



[37] 2009 (16) dsilantl oglall dydl yall dlaoll

XB + g_l NXN = g_lg

Z=CzB'a;
Xg =0
(Z,—cj)jiBi _(VJ)jiBi
J#8B (7;20)
X Xg 1B, ( 7 <0)
(7n)
T ;
i ( 7)
I (1#r)
I=1,...,m



(Gl e gl Ao il 8 dplaall [38]

1-3

(30)



[39] 2009 (16) dsilantl oglall dydl yall dlaoll

Max Z= [170450,170600 ] x; + [50000,67000 ] x, +

[30000,60000 Jxs+ [70000,100000]x4+  [30584,50250]xs+

[70000,75000]xs+  [50000,75000]x;+  [35810,50500  Jxg+
[16000,20000]x, +[25000,50000]x



(5 e At Al Al [40]

(1
(2 [1.02,1.04] X, < [3356,4680]
@
[0.024.0.026]X,+[0.02,0.022]X, < [778.999]

(3

[0.0002.0.00041X,+[0.0003,0.00041X, < [15,19]

4

[1.05.1.056]X,+[0.75,0.811X5+[0.61,0.70]X, < [45962.52000]
(5

[0.003,0.004]X,+[0.004,0.005]X; < [186,190]
(6

[0.25,0.32]X; +[0.2,0.3]X, < [2230.3980]

polial) ducs of (A (7
[0.00123,0.00125]X5+[0.005,0.008]X7+[0.0015,0.0019]X0 < [6,8]
(8
0.008,0.012]X5+[0.15,0.2]X,+[0.035,0.040]Xs+[0.045,0.049]X,

+0.013,0.014]Xg+ [0.039,0.041] X, < [1350,1460]
(9
<[0.4,0.6]X35+[0.4,0.6]X+[0.03,0.04]X,, [7888,8000
(10
[3850,4038] < [0.2,0.31X:+[0.2,0.3]X+[0.1,0.11]X10

(11

[2.3,3.75] < [0.0002,0.0004]X;+[0.002,0.005]X ;o
(12

[57,80] < [0.016,0.02]X,



[41] 2009 (16) dsilantl oglall dydl yall dlaoll

(13
[76,86] < [0.0076,0.0079]X5+[0.0056,0.0058]X+[0.0022,0.0023]X o
(14
[0.072,0.077]X4+[0.02,0.06]X,+[0.215,0.225]X, < [316,479]
(15
[0.015,0.017]X, < [75,79]
(16
[0.03,0.035]X+[0.014,0.016]X5+[0.02,0.022]Xs < [210,211]
17
[0.0015,0.0019]X4+[0.002,0.005]Xy < [9,13 ]
(18
[0.001,0.002]X,+[0.001,0.002]Xs < [11,15]
(19
[0.001,0.003]X5+[0.0020,0.0025]X;s < [7.5,8]
(20
[0.131,0.132]X4+[0.1825,0.192]X5+[0.073,0.081]Xg < [1000,1060 ]
21
[0.020,0.021]X4+ [0.0275,0.0282]X5+[0.011,0.013]Xs < [162,168 ]
(22
[0.33,0.35]X5+[0.28,0.29]Xs < [845,860]
(23
[0.25,0.28]X5+[0.22,0.23]1Xs < [683,688 ]
(24
[0.02,0.024]X5+[0.02,0.024]Xs < [85,90]
(25

[0.015,0.02]Xs+[0.011,0.014]X7+[0.01,0.06]Xs<[50,70]

s G (26
[0.25,0.3]Xs < [2500,2700]



e Al eyl 3 Al

[0.326,0.333]X; < [54,68]

[0.58,0.601X; < [98,123]

[0.27,0.28]X, < [45,56]

[0.2,0.4]Xs < [100,124 ]

[42]

O S (27
a 28
(29

(30

8 b dipa 38 (31

[0.00011,0.00012]X, < [0.051,0.067]

[0.00011,0.00012]X, < [0.051,0.067]

[0.005,0.006]X, < [2,3]

suald jhe 28 (32

(33

(34

[0.00135,0.00138]X,o < [0.40,0.55]

[0.90,0.93]1X,o < [270,377]

(35) (32, 31)

35

(28 27)

dall e pili L Gl s sl e X X X



[43]

2009 (16)dsilasil oplall dadl yall dlaoll

X, > 3290, 4500]
X, > [34929, 40000]
X; > [3273,4000]
X,> [3000,4598]

Xs> [1670,2250]
Xs > [7054,9000]
> [150, 200]
Xs > [199,250]
Xy > [403,500]

Xi=> [250,324]

la
Y

Xl 9 XZ 5 X39X4

(2-2)

JXS 9 X6 9X79X8)X99X10

(1-3)
(MATLAB)

(36
(37
(38
(39
(40
(41
(42
(43
(44
(45

>0
2-3



Gk o el ) il [44]

Q-
0=13.81350 w=l  u=0.001001001
(@;.¢;.5:) :
0=13.81350 S-
(2-3)
(Z* )
(0.0010 < Mu < 0.999 ) X'
S- 0.05
(1-3) 0=13.81350
(1-3)
, (Mu) 7* -1
(0.001) ( Z*=3439.1 )
( Z*=4394.1)
. 0.999
)
( 0.0509- 0.0010) (Az" =283.6) (Mu<0.3)
(Az" =2882) (Mu=0.7)
. (0.999- 0.9491)
-3
(03<Mu<0.7)
~0.4501 ) (az" =12.9) ( Mu= 0.5000)

. (0.5499- 0.5000 ) (az* =13) (0.5000



[45] 2009 (16) dsilantl oglall dydl yall dlaoll

(Xl ) XZ 5 X39X4 7X5 s X7 5 X9 9X10)
(X6 ’ XS)

(Mu=0.5000) (Mu)

. (Mu)

O e JS (i Olally Aaiial) cilpasl) o pa (Gadlally ) iagl) Adla o o((1-3)J g2l
(Anaa 7 gadl) COLalae aan YA B AS A claite




(5 e At Al Al [46]

x
44

43

42

41

4

38

38

37

36

35

34

1} o1 02 03 04 05 06 07 08 089 1
by

(1-3) Jsa
(Lscaa i gall) CBllaa pan Yladic Mu Jglll Cily )3 pa 7%

7* (0-<0(-<oo)
( ) X’S
) (o)
X’S 7* (1<a<40
(20) Z* o> 40
)
(0.0490) (0.0010 < Mu <0.999)

- (2-3)



[47] 2009 (16) dsilantl oglall dydl yall dlaoll




(5 e At Al Al [48]



[49] 2009 (16) dsilantl oglall dydl yall dlaoll

( 7*=3439.1 ) -1
( Z*=4394.1) , (Mu=0.0010)
(2 <@ <40) ( Mu=0.999)
(2)
(2<a <40) 7 )
(a, z*)
. (0.0010 < Mu < 0.999)
7 -3
Z*
(0.999- 0.9491 )
7% 4
(2<a <40)
(a=2) Z*
(Az" =894.6) (z*=43337) ( Z* =3439.1)
7% (0.0509  0.001)

Jalall ar8 asan e (3odaiy car Ay apdl @l 1aa 5 (Mu>0.5000)
Z* (2<a<40 ) cuadl

Mu, O , Z* (2-3) ,

z* :



)

ﬂ\«f‘t}"
SIPEVgT

Al

sl e

* o
"4
SSlally

O

S 2a

Sl

Al ..\u~ 4
2_3)"‘“‘;1;3‘3*” _
(M\ 1
3\3&3&.41‘ .(.a'.‘lv‘.a‘

K

> )

L fad

)y O

. .“—I

G:«"‘J



[51] 2009 (16)duslantl oglall dydl yall dlaoll

(1-3) -3
(z* ) (Mu) -
( 0.0010 < Mu< 0.9999) Z*
( ) ( 0.049)
. (4394.1)
( ) -
(0.5) ( )
.(0.7) (0.3)
(2-3) -4
( 840) -

(1< o <40) (0.0010 < Mu< 0.9999 )

( )

(420) )
((2 2<a <40

(0.0010 < Mu< 0.9999)
(a=40)
(a=2)



o e el da ) 8 Al [52]

1 1" " ] - 1

. 2007 ,

2 - Nasseri, S.H& Amiri, N.,(2005)"" Duality in Fuzzy Variable Linear
programming'’, Transaction on Engineering, Computing and
Technology, V. 6 , PP. 1305-5313 .

3 - Pedrycz, W & Gomide, F.,(1998)" An Introduction to Fuzzy Sets-
Analysis and Design'', Prentice-Hall International, New York .

4 - Vasant, p.,(2005)" Fuzzy production Planning and it Application to
decision making ", Journal of Intelligent Manufacturing ,V. 17, PP. 5-21.

5§ - Zadeh, L.A; Fu, K.S; Tanaka, K & Shimura, M.,(1975) "' Fuzzy Sets and
Applications to Cognitive & Decision Processes'', Academic Press, New
York

6 - Zimmerman, H.J.,(1985)" Fuzzy Set Theory and Its Applications'’,
Kluwer -Nijhoff Publishing ,Boston .



