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ABSTRACT

Engineering design is typically plagued with inaccuracies due to
the complexity of many real-world engineering systems. Fuzzy
linear programming issues play an important part in fuzzy
modelling, which is able to express uncertainty in the real world.
Dubois and Prade’s LR fuzzy number is one of the most practical
themes in recent research, with several useful and simple
approximation arithmetic operators on it. Fuzzy vectors occur as
a vector of triangular fuzzy integers in various vector
calculations. To begin, we are looking for a nonnegative fuzzy
vector x in this situation fuzzy numbers. Here, our main scope is
finding some nonnegative fuzzy vector ~x in which maximizes
the objective function ~~z =c x sothat ~~ A x=b, where A
and ~b are a real matrix and a fuzzy vector respectively, and n ¢
1x is a real vector too.

Keywords: Fuzzy arithmetic, Fuzzy linear programming, Fuzzy
number

1 Introduction

A wide range of fields have benefited from fuzzy set
theory, including control theory, management
science, mathematical modelling, and industrial
applications. Tanaka et al. [6] initially suggested the
idea of fuzzy linear programming (FLP) on a general-
level. This was followed by a large number of writers
considering different FLP difficulties and coming up
with a variety of solutions. Fuzzy numbers may be
compared using ranking functions [1,4,5]. In
particular, these approaches are the most convenient.
Many writers employ this approach by defining an
analogous FLP issue and then using the optimum
solution of that solution as the FLP solution. To solve
the linear programming issue with fuzzy variables
and its dual, fuzzy number linear programming
problem directly, we used a generic linear ranking
function in [4]. A linear programming issue using
triangular fuzzy integers is the focus of this research.
New methods for addressing FLP issues without
ranking functions have been developed by our team.
In addition, we provide an example to demonstrate
our strategy.

2 Preliminary

In this section we review some necessary
backgrounds of the fuzzy theory in which will be
used in this paper. Below, we give definitions and
notations taken from [2].

Fuzzy numbers

Definition2.]. A fuzzy mumber 4 15 a convex nomuazed fuzzy sef o the real
line Rsach that
1) There exists at leastone 3, R with L (%)=L,

2) u.fx) 15 piecemsse contumoos.
4
Let us assume that the membership function of any fuzzy mumber 4 15

follows:

m —X A A A
1_—4' m —a”<x<m
a
v—m*
_ 1 A e d 4
;fj(x)—ﬁl——_i. me=x=m+p
0. otherwise

: he ¢ { _— .y
where m” 15 the mean value of 4 208 o and f7are left and nght spreads,
respectrvely 2nd 1t 5 termed o riangular fuzzy mumber. We show any

tnangular fuzzy oumber by 4=(m*.a” ). Let F(R)be the set of all
triangular fuzzy mumbess.

Defimition2.2. A fuzzy momlr 4 = {(x_p_(x))[x¢ R} 15noanegatrve if and
4
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ooly f p(x)=0 for all x<0 Then a tnenguler fuzzy mw
K|
.:i=(m‘.a’_ﬁ‘) isnomxgativeifm’—a’kl].
Definifon23, Two wasgwlr fizy mmbers 4=(n’ o’ BY)
1}=(m'.as.ﬁgfl ae sd to b eqal if ad ooly
w=n'a'=d' wif'=f
Definition2d, A fuzzy number ;=(m‘,a‘,ﬂ‘) i called symm
fa' =",
1.1, Arithmetic on triangular fuzzy numbers
Lat ﬁ=(m‘.a‘.ﬂ‘) ad }~3=(ms.a3.ﬁ’] be two triangolar fuzzy
mibers. then anthmetic on them is defined as 1]
Addition: .;853:(:11’ wa'sa F ﬂg)
Sealar multiplication: For any scalar , we have
; [(Am‘.m‘.zﬂ‘). if 420
id=dm' o’ f)=
].;_Am‘.;,eua‘). if <0

Subtraction: A—B =(n'-n' o'+ ﬂ’.ﬂ’ma]

1.3, Nomnegative matrix and nonnegative fuzzy vector

Definition2.5. A matnx 4 1 called nonnegative and denoted by 420 of cach
clementof 4 bea nonnegative munber.
Defiiion2.. A fozzy vecor 3= (3, , is called monsegatve 2nd denoted by

b2, ifesch elementof 5 be a sooncgative fazy, tharish >0,
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3 Fuzzy Linear System of Equations

Definition3. . Considerthe mxnlmear system as:

d1=b. (1)
where 4=[a.],, 5 2 nomegutive crisp et andi:{fj)in(&,)xe
poanegatrve fuzzy vectors aad ;;.I;,EF(R] for all 1<j<m 1<i<m, 5
called  fuzzy lear system with noasegative trangular suumbess,
Definiion3.2. We say 2 ponmezative fuzzy vestory 1 the soltion of 4 < 5,

where 4and l;mdeﬁnadin(l}if ;sa:isﬁesinsysicm
Now sime 1cF'(R) and 5EF'(R) . W my M
;=(x'.x“.x§ | !‘>=(b'.b'.bi | where "' eR” and BR0° K R
Then, we may rewnite the system Ax=h s
A )= 20 ()
In odher hand. hand 1 e o nonnegative fuzzy wectors. hence by use of
Definition 23 and anthmetic on sonnegative tangular fuzzy sumber, it 55
enough to solve the followmg ensp system:
1 S | S )
Note that 1f we us¢ from the symmetric tnangular fuzzy mumbess. then st system
Ar® =1 is not necessary to solved. because it s equal to system 2° =B



International Journal of Gender, Science and Technology UGC Care Group | Journal

..ISSN: 2040-0748 Vol-10 Issue-01 2021
3 Fuzzy Linear Programming P U B Y 0
Definition 3.1. Consider the followng linear programming problem: Now e define aa operator "max” for a fuzzy lisear foaction which s defimed a5
- :’:” 2= fln..1)=Yer =588,
|4x=h * '
35 \'4~
20 where ¢,.j=1...n. arereal sombers and 1, € F(R).j=L...n

where the coeffient matnx 4=[a],, and the wector c=(c;....c,)a

nonnegative crisp matrix and vector respectively. and ;z(; s b [E;.-').

nomegative fuzzy vectors such taty; b F(R)or all 1< jnlcicn where 1 =(r,5,%) wd B,=0.0,5)FR). A fzy vect x

called a fuzzy lnear programming (FLP) problen. maimzes the foear fction 2= f(r,_ 1 ), suh tha
Definition3.2. We say that a fuzzy vector x 15 a fuzy feasshle soluion
ofdr=br20where 4 and baredefined m (4. x satifies msstens A= )
Now sice xeF'(R) aad beF"(R) . we my Mt v=("ar) 120,
b= B F). wherer”.x".x’ €' and B 5 eR" . Then we may wherex, =(.t)..x‘;.g). j=Ll..n. md x),.AI_,..g. j=L...n.ae nonegative real
revmte the system Ar=b as: muabers, i a0d ol if x= (85,0, 0, 8, XX, ¥,.X )€ R maximizes
A =5, (5) the belorw real function:
In other hand. hand 1 are two ponsegative fuzzy vectors. heace by wse of e g s
Definition 13 and anthmetic on nonnegatve mangular fozzy mumbers, &t 1 z= Ec_,(x;:(,xj-.r} )+ Scj(x}.:o:(xj -x)) (§)
equrvalent to the followiag ensp syweemy: T
such that
Ar=b.‘4§=§..4.;=5.x-gZO.x.g.;ZO. (9)

Here we give an tllustrate example.

Example 4.1. Assume that a corporation produces
two different items. Product P1 has a profit of $40
per unit, whereas product P2 has a profit of $30 per
unit. In order to produce one unit of product P1, it
takes twice as long as it does to produce one unit of
P2. The overall number of labour hours available
each day is close to 500, however this number is
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subject to vary if special overtime arrangements are
made. Both P1 and P2 supplies are nearly 400 units
each day, however this may alter based on past
experience. When it comes to maximising profits,
how many units of goods P1 and P2 should be
produced each day? For the sake of simplicity, we'll
call x1 and x 2 the daily production rates for Products
P1 and P2. The following linear programming
problem with triangular fuzzy variables may
therefore be used to outline the issue.

max z=40 X, & 301‘1

X x, <400,

st J lxle X, € 500,

The supply of material and the available labor hours
are close to 400 and 500, and hence are modeled as
(400,5,5) and (500,7,7) , respectively. Now the
current fuzzy linear programming model may be
written in the standard form as follows:

max z=40x®30x,

181,01, =(40055)
.o (11)
st {2x®x,®x,=(500.7.7).

C o e
Il.ll..lj..)ljrf_o.

Where ~ 3 x and ~ 4 x are two slack variables.

Hence, the equivalent fuzzy linear programming
problem as follows:
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max :=40(x1..1'1.x_1)@50(1(3.3;1.;)
(0,2, ) B 011 ) B (2,3, = (40055,

st A B (0, 85,2, = (5007))

(xl'ﬂ'xl)'(xl'ﬁ‘xl)- (-ﬁ-ﬂ-xa ]-(14@-"4)30'

Since the fuzzy numbers are symmetric, therefore it
is enough to solve the following fuzzy linear
programming problem:

max 2=40x +30y,

(0,008 1, 2,1 B 0,13, = (40053,
i 1(3*'1‘-"1-1“_1)@(Jtr J-i'zlg)@(-lﬁi 4-%1 = (30077

(xl'ﬂ'xl)'(xl' SRR B ].(x4.ﬂ..1'4)20.

Now we can obtain an optimal fuzzy solution for
problem (10) by solving the following linear
programming:

max z=40x; +30x,

X+ X, +X; = 400,
2x, +x, +x, =500,
st 1%+ X, +X; =5,

2 =7
2x + X, + X, =7,

X, —x;20.x;, 20.x, 20,1=1..4.
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The optmal solution of the above limear programming

Y, = 1003, =300.v; =0.x, = 0.5, = 23, = 3.3, = 0., =0. Thercfore, the of
fuzzy  solbmon  of te  probem (10

£ t L '
% =(100.2.2).x =(30033),x =(0.00).x, =(0.0.0). and the optemal

1 ' '

valus of the objective function is: 2 =40y 830x, =(1300017070)=130

5 Conclusion

A novel strategy for tackling FLP issues has been
suggested in this study by solving classical linear
programming problems. As a result of this article, a
novel approach for solving fuzzy linear programming
without ranking functions has been developed. The
findings presented in this article will also serve as a
foundation for future research on fuzzy linear
programming and will be used to investigate certain
essential ideas of fuzzy linear programming, such as
duality results and sensitivity analysis.
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