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< | This paper gives the modified interval valued Z fuzzy numbers (IVZFN) for solving interval valued Z fuzzy linear programming
|°_= problem (IVZFLPP) with trapezoidal Z fuzzy numbers by assuming different [J cut values. An illustrative numerical example is
g presented in order to clarify the proposed approach.
<

1.INTRODUCTION:

The belief of fuzzy sets was introduced by Zadeh [9] and it was
indiscriminate to trapezoidal fuzzy sets by Atanassov [2,3]. Zadeh
have also anticipated a belief, namely Z-number, which is an order
pair of fuzzy numbers(a R) The first component 4, plays the role of
a fuzzy restriction. And the second component R is a reliability of
the first component[10]. This manuscript focuses on trapezoidal Z
fuzzy numbers (TZFNS) and interval valued Z fuzzy numbers by
presumptuous various [] cut values from them. When we judge the
interval valued Z fuzzy numbers(IVZFNS), the arithmetic operations
defined on them are of great authority. In the literature, Interval
Arithmetic was first suggested by Dwyer [5]in 1951. The same was
developed by Moore [6], Ganesan.K. and Veeramani.P[6] and
Nagoor Gani. A and Irene Hepzibah. R[8]. Here in this work, we
used the same operations to interval valued Z fuzzy
numbers(IVIFNS) to get the preferred conclusion. Many
researchers have applied the fuzzy set theory to the field of
decision making. Bellman and Zadeh [4] proposed the concept of
decision making In fuzzy envoironment. Zimmermann[11]
proposed the first formation of fuzzy linear programming
problem. The paper is organized as follows: Section 2 introduces
the preliminaries of fuzzy set, trapezoidal fuzzy number, Z fuzzy n
number, interval valued Z fuzzy numbers. Section 3 deals with the
formulation of Z fuzzy linear programming problem(ZFLPP) ,
interval valued ZFLPP and ranking function. Section 4 discusses the
algorithm for solving IVZFLPP. In section 5, an application of these
are discussed by a numerical illustration and some concluding
remarks are given in Section 6.

I.PRELIMINARIES:

A. DEFINITION 1:[9]

Let X be a nonempty set. A fuzzy set A of Xis defined
aSA={(xu,0) xe x}whereu;(xis called the membership function
which maps each element of X to a value between 0 and 1

B. DEFINITION 2: [9]

A fuzzy number is a generalization of a regular real number and
which does not refer to a single value but rather to a connected set
of possible values, where each possible value has its weight
between 0 and 1. This weight is called the membership function.

Afuzzy numbera is a convex normalized fuzzy set on the real line R
such that:

«  Thereexistatleastonex &€ Rwith ££(X) =1

+ p5(X) ispiecewise continuous

C. DEFINITION 3:[1]
A trapezoidal fuzzy number A can be expressed as [a1,a2,a3,a4]
and its membership function is defined as

l

X-4
L forxe[a,a]
-8
5_41 for xe[ay,a]
a,- X
A2 forxela,a]
a4 3
10 otherwise

D. DEFINITION 4: [1]

IfA=[a1,a2,a3,a4]is a trapezoidal fuzzy number, we will let

A o= [Ad, Al where [Ad, Ad*] = (a(az-ai)+a1, as-  be the closed
interval which ise—cut for gino<as1

E. DEFINITION 5:[10]

AZ-number is an ordered pair of fuzzy numbers denoted as

Z-(AR The first component 3 a restriction on the values, is a real-
valued uncertain variable X. The second component R is a measure
of reliability for the first component.

1IIFORMULATION OF PROBLEM:

A. FORMULATION OF Z FUZZY LINEAR PROGRAMMING
PROBLEM (ZFLPP):

The general form of optimization problem with Z- fuzzy objective

function Zand m Z- fuzzy constraints is given by
n

max Z,(A,R) = ZE}T?,.“?,.,
j=1
Where k=1,23,....K
n ~ ~ o~
2.8RX <kR,,
Subjectto =
i=123,m; j=123,.un

X 20,j=123,...n

B. Formulation of Interval Valued Z Fuzzy Linear

Programming Problem (IVZFLPP):

By assuming the prescribed value of athe problem can be restated
n

as ~ o~ ~ ~ ~
max Z(AR), =>.(€),(R"),(X),
j=1
Wherek=1,2,3,...... K
Subjectto & ~ N ~ -
S @), (R). (%), (K)o (R))..
i=1

i=123,om;  j=123,...0
('Xj)a 2 0’ ] = 1’253a----5 n
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C.RANKING FUNCTION:

Let Ao, be the interval valued Z fuzzy numbers. The average
representation of this interval valued Z fuzzy numbers is given by
R(3, where R(a)={2+brerd)

Accordingly for any two IVZFN A2and Bwe have A. Biff R (A) >R (B)
Z\g E\ﬂR(z)gR(E)and z: E\(fR(Z]:R(E)

IV. ALGORITHM FOR SOLVING INTERVAL VALUED Z FUZZY
LINEAR PROGRAMMING PROBLEM:

By using the concepts mentioned above, the algorithm is proposed
for solving Z fuzzy linear programming problem.

Step 1: Formulate the Z fuzzy linear programming problem

max z,(4,R) = ZE/"E,W/
=

Subject to
SR, <k Ry i=123,m;

J=123n

Step 2: Setacut level values, to formulate the above problem into
interval valued Z fuzzy linear programming problem (IVZFLPP).

Step 3: Convert the interval valued Z fuzzy linear programming
problem into crisp linear programming problem by using IIl.C for
the intervals of uncertainity and reliablity values.

Step 4: Compute the net Evaluations by using the relation
%,-¢ =¢,a,-¢,and examine thesign of Z, - ¢,

(a)ifall Z, —¢,> 0 then the solution is optimal solution.
(b) If atleast one Z, —¢,< 0 then the solution is not optimal.

Step 5: Go To Step 2 Until You Get Optimal Solution.

V.NUMERICAL EXAMPLE:

A cultivator is to cultivate banana, turmeric, cotton, potato, onion
and watermelon in a season in areas be x1, x2, x3, x4, x5, and x6
respectively. The farmer has a total land of 10 acres, maximum
irrigation of 40, number of labour during flood will not exceed
42000 and during drip will not exceed 10500 and a maximum
labour work time available to him is 300 hours. The price for the
crops, water requirement, irrigation, net savings, yield, labour and
work time for the crops are given in the Table-1. Find by using
which crop the labour gets maximum net savings, the cultivator
gets maximum profit and maximum yield also the water
requirement during both flood and drip

- Water | Water NetSavings
c Dura | ~%°T | Require | Require vied | ©3P° | L2B~ | ppy | ‘on Labour
rop ura | g ur our :
“tion | ITHE e | ment ) & o | e (in
(F) ™) thousands)
Banana 300 | 33 5000 4100 45000 | 42000 | 10500 | 28 1218
Turme-
ric 260 | 25 9500 7000 25000 | 30000 | 7500 | 20 470
Cotton 165 | 11 3200 7000 1400 | 13200 | 3300 | 60 708
Potato 140 | 12 2500 1400 1500 | 14400 | 3600 | 20 156
Onion 90 9 2100 1300 4000 | 10800 | 2700 | 20 69.2
Water
melon 50 s 3000 2000 3500 | 6000 | 1500 | 15 465
TABLEI
Solution:

Step 1: Formulating the above problem into linear programming
problem

Max NS =1281x,+470x,+70.8x;+15.6 X,+ 69.2 X, + 46.5 X,
MaxP=28x,+20x,+60x;+20x,+ 20 %, + 15X,

Max Y =45000 x,+ 25000 x, + 1400 x, +1500 x, + 4000 x, + 3500 x,
Max WF =8000 x,+ 9500 x, + 3200 x; +2500 x, + 2100 x; + 3000 x,
MaxWD =4100x,+ 7000 x, + 2000 x, + 1400 x, + 1300 x; + 2000 x,

Subjectto,

X X, + X34+ X, + X5+ X< 10

300x,+260x,+ 165x;+140x,+ 90 x, +60x, < 300

354+ 25%,+ 11X+ 12X, + 9%, +5%x,<40

42000x,+30000x,+ 13200, + 14400 x,+ 10800 x,+ 6000 x,< 42000
10500 x,+ 7500 %, + 3300 x, + 3600 x, + 2700 x, + 1500 x, < 10500
X0 Xg , X3, Xy X5, Xg =0

This formulation is converted into Z fuzzy linear programming
problem.

Step 2: Setting o cut level values, to formulate the above
formulation into interval valued Z fuzzy linear programming
problem (IVZFLPP).

Step 3: By using Ill.C the interval valued Z fuzzy linear
programming problem is converted into crisp linear programming
problem

Step 4: Computing the value of Ej —Ej

Step 5: Hence we got the optimum solution as shown in Table 2.
a=0 a=0.5 a=1
Max NS = 1277 1277.5 1278
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X2 =

X3 =

x4 =
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Max P =
x1 =
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976.72 210.62 9287.04
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TABLEII

VI. CONCLUSION:

A cultivator is cultivating banana, turmeric, cotton, potato, onion
and watermelon in his land. The Labours in the farm will get
maximum net savings and the cultivator will get maximum yield
while cultivating banana in the farm, whereas water requirement
is more during both flood and drip is happen when he cultivates
turmeric and hence the cultivator got maximum profit only when
he cultivate cotton in his farm.
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