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New Approach for Solving Symmetric Fuzzy
Linear Programming Problem
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Abstract

Several authors have used ranking function for solving linear programming
problem. In This paper is proposed two ranking function for solving fuzzy linear
programming and compare these two approach with trapezoidal fuzzy number
.The proposed approach is very easy to understand and it can applicable, also
the data were chosen from general company distribution of dairy (Canon
company) was proposed test approach and compare; This paper prove that the
second proposed approach is better to give the results and satisfy the minimal
cost using Q.M. Software

Keyword: Fuzzy Linear Programming, Proposed ranking function,
Trapezoidal fuzzy number, Crisp Linear Programming problem .

potatl laxa
VS PN
Y adaed) 91 sl
1Y) Oleeldall



New Approach for Solving Symmetric Fuzzy
Linear Programming Problem

1-Introduction

The decision maker has to deal with uncertainly. Representing this
parameter a fuzzy data and dealing with them using the concept of fuzzy theory
seems to be the most suitable way to face the problem of uncertainly the ranges
in degree between 0 and 1 .The formulation fuzzy linear programming problem
(FLPP) by Zimmerman. Many researchers proposed various types of (FLPP)
and solve these problem using different method, but as a way of processing data
by allowing partied set membership rather from crisp set membership. Our
proposed methods for solving fuzzy linear programming by the use of two
ranking function also solver the fuzzy linear programming by reducing in to
Crisp Linear Programming problem (CLP).
2- General Introduction
2-1 basic definition
(i) A fuzzy set A on Ris called trapezoidal fuzzy number if its membership
function is defined as follow

a
HA(X) = 1 as<x<b..... Q)
EFE=% o yehg
a

We denote a trapezoidal fuzzy number A by A={a,b,0,a}
(i) A fuzzy set A={a,b,a,p} is called trapezoidal fuzzy number if its
membership function is defined as follow
_(@a-x)
a
HA(X) = 1 a<x<b..... @)

1 a—-as<x<a

(x-b)
1-—~= b<x<b
5 X +p

2-2 Arithmetic operation®

The arithmetic operation on two trapezoidal fuzzy number A= {a,b,a,0} &
A2={C,d,l},ﬁ} then

(i) Addition: A;@A,= (a+c,b+d,o+p,0+p)

(ii) Subtraction: A;©A,= (a-c,b-d,a-B,a-p)

(ili) Multiplication : As® A = Ka;’bJ(Hdj—t,(aJ’bj[C;dj+t,|bp—da|,|bp+da|}

2 2
t—1t

And t =

2
t: = Min[ac,ad,cb,bd]
t. = Max[ac,ad,cb,bd]
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(iv) Scalar multiplication
Pre (Adaib, ia, la) >0
| (Aarb,~da,—Aa) A <0

2-3 Traditional Ranking Function
Let A={a,b,a,p}be a fuzzy numbers ,then the ranking function is

@

2-4 Proposed Ranking Function

(i) The researchers are proposed a new technique for ordering fuzzy sets in
which ranking function R(A) is calculated for fuzzy number A={a,b,a,a} from A-
cut A, = [b-(b- a)A] According to the following formula®

= & b-a)| a+b
RA) = ([o—(b—a)ldz=| b—_ 20y @)
0 { 2 } 2

(ii) Another proposed technique ranking function R(A) of A={a,b,u,p} from A-
cut A; =[b-(b- a)A,( a+p) A+ a]According to the following formula

~ 1|1 1 1, (b-a)] 1] (a+p
R(A)=- é[b—(b—a)l]dl+é[a+(a+ﬂ),1]dz —E[b—T}LE{a— : }

3- Formulation of fuzzy linear programming problem
A fuzzy linear programming problem with constraint & variable can be written
as

Max or Min Z = i @ Xj
=1
j=n  _ ~
S.T. Zainij(S,=,2)bi A=12,....... ,m
=1
j=n _ ~
Xij >0 ,J=1,2, ....... ,Nn

Where >Z,- = (X,Yi,aj, a)
Ci = (Pi,Qi, i, i)

bj = (bi, Gi, 73, 13)
Are symmetric trapezoidal fuzz y number
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4 - proposed technique for solving fuzzy linear programming
The steps of proposed technique are following
Step (1): Formulate the selected problem in to fuzzy linear programming as show
above
Xi = (X,Yi,ai,a),Ci = (Pi,Qi, Bi, B),bi = (b5, Qi,77i,;) Step (2): Substituting the
values of
In fuzzy linear programming problem in step (1) we get

~ =
Max or Min Z =>"(P;,Qi,8i, i) ® (X,,Yi,a, i)
j=1

=N

—

S.T. Zaij(Xj,Yj,aj,aj)(S,=,Z)(bj,gj,m,m) i=1.2,...... .m
j=1
j=n -
(X;,Yi,a,05) =0 ,j=12,.....,n
j=1
Step (3): Assuming the fuzzy linear  programming  problem

ai(Xi,Yi,a,) = (X3,Yi, &, )
Obtain in step (2) can be written as
~ =
Max or Min Z =>"(P;,Qi, B 8) ® (X.,Yi,ai,a)
j=L

=N

=

S.T. > 0K Yi @@ )(<,=,2) (0, Qi i) i = 1,200y
-1
j=n _
(Xi,Yi,a,a5) =0 ,j=12,.....,n

-

=

Step (4): convert fuzzy linear programming (FLP) into crisp linear programming
(CLP) by using proposed ranking function in equations (3) and (4) we get
R(P1,Qi, i, ) ® (XY, a5,06) = R(P1, Qi, i, i) ROK;, Y, 1, )

Then the (CLP) can be written from step (3)

-
Max or Min Z = ZR(I)])Qi)ﬂj’ﬂJ)R(X;’Yj,aj)aJ))

j=1
j=n o~ _
S.T. > R(X, Y, a0 )(<,=,>) R(b;, gy in) i = 1,2peeecsm
j=1
R, Y, aj,a)) >0 yj =12y,

Y!'X;Z0 ”ijaj20
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Step (5): Solve the (CLP) obtained in step (4) and substitute their value in

Xi = (X,,Yi,a, )
Step (6): Find the fuzzy optimal value of fuzzy linear programming by
substituting the value in

= & =

Z=>Ci®X
=1

5-Application

Will be applied to the methods used in the theoretical side of the General
Company for dairy production, namely (Canon Company) where this company
distributes various products for their clients Who in the following governorates
(Baghdad-Diwaniyah-Karbala) through the transported of its warehouses to a
group of clients in three the provinces so that the transportation cost of a nature
Quartet Fuzzy numbers calculated in US dollars as follows

Pr . .
Warehouses Baghdad Diwaniyah Karbala Fuzzy Supply
60,100 ,90,90
warehousel 20,30,40,40 | 21,75 50,50 | | 30,130,150,150
100,100 ,50,50 50,30,
warehouse2 30,50 50,50 | | 75,50,30,30 I 80,170,100,100
¥..90 ,240 ,240 | 100,100,190,190 | 60,140 ,230,230 |
warehouse3 60,90 ,250,250
60,100,190,190 30,130,220 ,220 75120 404
warehouse4 ‘ ‘ 5,120 4040 l 60,210 ,300,300
00,800,800
Fuzzy Demand 90,120,350 ,350 80,380,260 ,260 60,100 ,190,190
230,600, 800,800

Now convert the transportation problem into crisp linear programming problem
as follows using

1-Traditinal Ranking Function ﬁ(A,b,C) = a-'_b_'-—(l_|_’6’then
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MinZ = 32.5Xs1 + 49X12 + 85Xi3 + 45Xa1 + T5X22 + 46.25X2s + 150Xt + 145Xs2 + 165Xss + 135Xa1 + 150Xe2 + 68.75Xu3
ST
Xu1+ Xiz + Xus ~ 115
Xo1+ Xz + Xas ~112.5
Xa1+ X2+ Xaa ~162.5
Xart Xaz + Xaz ~ 217.5
Xu1 + Xat + Xat + Xat ~ 2215
X1z + X2z + Xa2 + Xe2 ~ 245
X1 + Xes + X3 + Xas ~135
X, X1z, Xu, X1, Xaz, Xa3, Xat, X3z, X3, Xa, Xez, X432 0

Then Basic feasible solution as illustrated below

BV Xi1 Xip Xap Xop Xob Xob Xap Xap Xap Xap Xap Xad® | |2 |Z |Z D |D R(b)
R, \ ) \ \ 115
R, \ \ \ \ 112.5
R ) \ ) \ 162.5
R, vy | ) 217.5
Rs \ \ \ ) \ 227.5
Re \ \ \ \ ) 245
R, \ \ \ \ Y | 135
I R L O A e
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And the optimal solution is achieved using (Q.M.) software as illustrated below

Availability A t . . .

variabiiity Amoun Units Shipped Cost/ Unit ($)
Warehouses Provinces
Warehousel Baghdad 115 32.5
Warehouse2 Baghdad 112.5 45
Warehouse3 Diwaniyah v.e vee
Warehouse3 Karbala Vye ‘e
Warehouse ¢ Diwaniyah Voo 150
Warehouse4 Karbala yv.e TAve
With total cost is 58547

2-Proposed Ranking Function ﬁ(A,b,C) =aT+bthen

MinZ = 25Xu1-+ 48Xu2+ 80X1s +40Xa1+ 100X22 +62.5Xo3-+ 60Xs1 + 100Xs2 + 100Xss + 80Xe1+ 80X ez + 97.5Xea
ST
Xir+ Xi2+ X3 ~80
Xor+ Xoz + Xos ~ 125
Xar+ Xaz+ Xas ~ 15
Xer+ Xaz+ Xas = 135
X1 + X1 + X1 + X1 ~ 105
)212 + )Zzz + )232 + )242 ~ 230

X3 + Xa3 + Xas + Xes ~80
)211, )212, )213, )221, )222, )223, )231, )Zaz, )233, )241, )242, Xi3>0
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BV | = =~ = = =| ~| =| ~=| =~| ~| =~ R(b
X1 Xip Xig Xor Xop Xog Xsr Xsp Xat Xap Xap Xag® | R P (R R 1P (B)

R, T I \ A
R, N AT \ VYo
R, vy \ Ve
R, vy \ Vo
R |9 ) | | ! Voo
R6 3 \ \ \ \ YY.
R, \ \ \ \ V| A
R(Z) . L. , '

Q < - - b - - - . - >

> o < -~ -~ It )t -~ -~ < < o

And the optimal solution is achieved using (Q.M.) software as illustrated below

Availability A . . .
vailability Amount Units Shipped Cost/ Unit ($)

Warehouses Provinces

Warehousel Diwaniyah A ¢A

Warehouse2 Baghdad £o £

Warehouse2 Karbala A e

Warehouse3 Baghdad e T

Warehouse3 Diwaniyah ‘e 100

Warehouse4 Diwaniyah re A

With total cost is 26540

a+b+a-p

2 Proposed Ranking Function ﬁ(A,b,C) =

then
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MinZ ~ 12.5X11+ 24X12+ 40X13+ 20Xz21 + 50X22 + 31.25X23 + 30X31+ 50X32 4+ 50X33+ 40Xa1 4 40Xa2+ 48.75Xu3
S.T.

Xu1+ Xio+ Xus ~ 40
Xo1+ Xoz+ Xas ~62.5
Xai+ Xao+ Xaz ~ 375
Xar+ Xaz+ Xez ~67.5
X1 + X1 + Xa1 + Xt ~52.5
X1z + X2 + X2 + Xaz ~ 115

Xis + Xas + Xa + X4z ~40

X, X1z, X1, Xa1, Xaz, Xa3, X1, Xaz, Xas, Xaz, Xez, Xa3> 0

Then Basic feasible solution as illustrated below

BV ~ U 2 2 L 2 L PR RER R RMBE

X11 X1z X1z Xop Xop Xog Xap Xzp Xzp Xar Xap Xas
R, \ \ \ \ 40
R, Vol ) 1Yo
R3 \ \ \ ) YV o
R4 \ \ y ) wV.e
R |9 ) | | ) o¥.0
Re ) ) ) ) \ V1o
R, \ \ \ \ Ve
R(Z) ° ° .

o > >

y. N~ - - - - - - - <

-~ > had > aQ 3 3 aQ aQ e had had
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And the optimal solution is achieved using (Q.M.) software as illustrated below
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Availability Amount
y Units Shipped Cost/ Unit ($)

Warehouses Provinces
Warehousel Diwaniyah e v
Warehouse?2 Baghdad YY.e A
Warehouse2 Karbala e ri.ve
Warehouse3 Baghdad Y. Y.

. . V.o )
Warehouse3 Diwaniyah :

. . 1y, P
Warehouse4 Diwaniyah :

With total cost is 6635
6-Conclusions:

In this paper two techniques are proposed for solving fuzzy optimal
solution of fuzzy linear programming problem (FLP). The (FLP) problem is
converted into crisp linear programming (CLP) using two proposed ranking
function for calculating the trapezoidal weight of criteria and compare between
these methods with the Traditional and shows the First proposed technique is
batter from Traditional and the second technique is batter from First proposed
technique as illustrated below

techniques Ranking function Total cost
Traditional ﬁ(A,b,C) _at bta+p R(Z) = 58547
Proposed 1 ﬁ(A,b,C) = a%b R(Z) = 26540
Proposed Y ﬁ(A, b,C) = ClH U R(Z) = 6635
e
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