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ABSTRACT

In this paper, we proposed the method for solving fuzzy wolfe’s modified simplex method. This method is easy to solve
fuzzy nonlinear programming problem (NLPP). The fuzzy non-linearity of the functions makes the solution of the
problem much more involved as compared to NLPPs and there is no single algorithm like the modified simplex method,
which can be employed to solve efficiently all fuzzy NPPs.
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1. INTRODUCTION

The fuzzy set theory is being applied in many fields these days. One of these is nonlinear programming problems.
Quadratic programming problems (QPP) deals with the nonlinear programming problem (NLPP) of maximizing
(or minimizing) the quadratic objective function subjective to a set of linear inequality constraints. In general form of
QPP [1, 3] be:

~ ~ 1 . 13 e~ -
Max 7 =f(X)= > C,X; + EZ D T XX,

= =1 k=L

Subject to the constraints

n ~
> aX b, X, 20 (1=1,2...m, j=12..n)
i
Where C;, =C, forallj kand b, >0,i=1,2...m. The quadratic form > " €, XX, be negative semi-definite.

The simplex method for fuzzy variable linear programming problem discussed for single objective by [7, 13, 14]. The
concept of a fuzzy decision making was first proposed by Bellman and Zadeh [2]. Lalitha and Loganathan [11]
proposed an objective fuzzy non linear programming problem with symmetric trapezoidal fuzzy numbers. Detail
literature on fuzzy linear and non-linear programming with application is available in two well-known books of Lie and
Hwang (1992, 1994). Mokhter, Hanif and Shetty [12] presented nonlinear programming theory and algorithms. Frank
and Wolfe [6] proposed an algorithm for quadratic programming. Terlaky’s algorithm [15] is active set method which
starts from a primal feasible solution construct dual feasible solution which is complementary to the primal feasible
solution. Hildreth [8] presented a Quadratic Programming Procedure. Wolfe Philip [16] has given algorithm which
based on fairly simple modification of simplex method and converges in finite number of iterations. Dantzig [4]
suggestion is to choose that entering vector corresponding to which is most negative. In this paper, we find the solution
of fuzzy nonlinear programming problem by proposed method which is an alternative for wolfe’s method. This method
is different from Terlaky, wolfe’s and earlier approaches.

2. PRELIMINARIES
Definition 2.1: Fuzzy Number: A fuzzy number is a normal and convex fuzzy set of real line R.

Definition 2.2: A fuzzy set A is called normal if its core is non-empty. In other words, there is at least one point x € X
with 225 (X) = 1.
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Definition 2.3: Let X is a nonempty set A. Fuzzy set A in X is characterized by its membership function
pa: X — [0, 1] and pa(X) is interpreted as the degree of membership of element X in fuzzy set A for each x € X.

3. TRAPEZOIDAL FUZZY NUMBER

There are various types of fuzzy numbers, but the triangular and trapezoidal are the most important fuzzy memberships.
In this research we use the trapezoidal fuzzy numbers.

L ((A"=X) | o) ifx<A- a>0
HA(X) = R((x-A"%|B) ifx>AY >0
1 otherwise,

where A" < AY, [AY, AY] is the core of A, pa(x) = 1 vx + [AS, AY], AY, AV are the lower and upper model values of A
and o> 0, B > 0 are the left hand and right hand spreads [13].

4. SOLVING A FUZZY NONLINEAR PROGRAMMING PROBLEM

P~

Max: > Cx{ i=1,23,.p
=1
P - ~

st Y.ax <h, i=1,2,..m,
j=1
XJEO, j_1121 p

Where ¢; a; and b; are fuzzy numbers.

5. PROPOSED ALGORITHM

2

Step-1: Convert inequality constraints into equations by introducing slack variables X i (i=1,2.p)inthei"
2

Constraints and the slack variables X; (=1, 2, 3.....q) in the jm constraints.

Step-2: Convert the Lagrangian function

Differentiating the Lagrangian function L(X,S, A, 2z )with respect to the components of X,S, A, 2z and equating the
first order partial derivative to zero. Derive Kuhn tucker condition from the resulting equations.

Step-3: Introduce non- negative artificial variables yj (j=1, 2...q) in the Kuhn tucker condition

72§+ Yy,

Step-4: Obtain an initial basic feasible solution to the LPP
MINZ =Y, + VY, Y,

Subject to the constraints:

VT
=l
+
o

N
Il
=
T
=
N
E

A 1, % Y20, (i=12,...p)(=123....0)
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and satisfying the slackness condition:
A4S =0 and p;X; =0

Step-5: solve this LPP by proposed method .Choose greatest coefficients. If greatest coefficient is unique, then variable
corresponding to this column becomes incoming variable. If greatest coefficient is not unique, then use tie breaking
technique.

Step-6: Compute the ratio with iB. Choose minimum ratio, the variable corresponding to this row is Outgoing
variable. If artificial variable is outgoing in the basis means corresponding artificial column also will be removed.

Step-7: Then proceed this table given by [10] and go to next step.

Step-8: Ignore corresponding row and column. Proceed to step5 for remaining elements and repeat the same procedure.
Either an optimal solution is obtained or there is an indication of an unbounded solution.

Step-9: If all rows and columns are ignored, current solutions an optimal solution. Thus optimum solution is obtained
and which is the given solution of given QPP.

6. SOLVED PROBLEMS
6.1. Problem 1: Solve the following quadratic programming problem:
MaxZ = 4%, +2X, - X —X; -5

Subjectto: X; +X, <4, X,,X, >0

Solution: First, we convert the inequality constraint into equation by introducing slack variable §12 . Also the inequality

constraints X,, X, > 0. We convert them into equations by introducing slack variables §22 and §32 . So the problem
becomes

MaxZ = 4%, + 2%, - X2 X2 -5
Subject to: X; + X, + §12 =14
~X, +57=0
~-X,+8/ =0
Where
4=(3.23.3434.8)

2=(1.9,2.1,2.2,2.6)
1=(0.9,0.6,0.7,0.5)
1=(0.8,0.6,0.9.1.7)
5=(4.3,4.6,5.2,5.8)
1=(1.8,0.7,0.9,1.5)
1=(1.4,0.8,0.9,0.6)
=1.2,0.6,0.5,0.4)
= (4.4,4.15.2,5.8)
=0.3,0.2,1.2,0.8)
=(2.12.21.11.7)
= (0.5,0.8,0.9,1.4)
=(2.4,2.8,0.3,0.9)

R R R R N

© 2017, IIMA. All Rights Reserved 45



M. Lalitha* / New Approach to solve Quadratic Programming Problems for Fuzzy Wolfe’s Modified.... / IIMA- 8(1), Jan.-2017.

MaxZ =3.2%, +1.9%, — 0.9%* —0.6X? — 4.3
0.7X, +0.8X, +1.257 = 4.1

~0.3%,+2.157 =0

~0.5%, +2.457 =0

Construct the Lagrangi_ein fEncﬂon _
L(X,,X5,5,, S5, S5, 4y Ags A5) = (3.2%, +1.9X, —0.9%* —0.6X; —4.2) — 4,(0.7X, +0.8%, +1.25 —4.1)
— 2,(~0.3%, +2.152) — 1,(~0.5%, + 2.457)
By Kuhn-Tucker conditions, we~get _
1.8x, +0.74, -0.34, =3.2
1.2%,+0.84, 051, =19
2,8, = A8, = 1,8, =0
0.7%, +0.8X, +1.2'§12 =41
—-0.3x, + 2.1§22 =0
—0.5%, + 2.45'32 =0
~2§2 = /Tlgl = nga =0

X, X,, 87,4 >0

Where "1 i =1, 2, 3 satisfying the complementary slackness conditions

Io% + 452+ 2%, =0

Now, introducing the artificial variables 51, 52 > O'the given QPP is equivalent to :
MinZ =0.83, +0.63,
1.8%,+0.74,-0.37, =3.2
1.2%,+0.84, —0.51, =1.9
0.7X, +0.8X, +1.25° =4.1

Cg [BVS| Xz | X X, A A, A a, a, | S | Ratio
08 | o |32 18 0 0.7 0.3 0 0.8 0 0 1.7
06 | 5 | 19 0 1.2 0.8 0 05 0 06 | © -

0 | s | 41| o7 0.8 0 0 0 0 0 | 12| 58
0 X, | 17 1 0 0.4 -0.2 0 0.4 0 0 0
06 | 5, | 19 0 1.2 0.8 0 0.5 0 06 | 0 | 16
0 | st | 29 0 0.8 -0.3 14 0 -0.3 0 | 12| 36
0 | X |17 1 0 0.4 -0.2 0 0.4 0 0
0 | X, | 16 0 1 0.7 0 -0.4 0 05 | 0
0 | sf | 16 0 0 -1.3 1.4 0.3 0.3 | 04 | 12

© 2017, IIMA. All Rights Reserved 46



M. Lalitha* / New Approach to solve Quadratic Programming Problems for Fuzzy Wolfe’s Modified.... / IIMA- 8(1), Jan.-2017.

Table-1: Comparison with Kirtiwant and et al., method

NLPP X | X Max Z
Kirtiwant and et al., 2 1 0
FNLPP X | X, | MaxZ

Our proposed method | 1.7 | 1.6 0.2

From the Table 1, Objective (maximum) value obtained by our method is better than Kirtiwant and et al., [10] Method.
Current solution is an optimal solution X, =1.7 X, =1.6,MaxZ =0.2

6.2. Problem 2: Solve the foIIowmg quadratlc programmlng problem:
MinZ =5 - 6x +2x ~2% X, +2x2
Subjectto : X; + X, <2 , X, X, >0

Solution: First, we convert the inequality constraint into equation by introducing slack variable §12

Also the inequality constraints il, iz > 0. We convert them into equations by introducing slack variables §22 and
532 . So the problem becomes
MinZ = 5— 6%, + 2% — 2X,X, + 2X?
Subject to: X, + X, +§,° =2 ,
S, 32
-X+s, =0
Ay
-X,+S, =0
Where
=(5.8,4.4,5.2,4.2)

5
2=(1.32.1,2.415)
6 =(7.3,7.5,6.6,6.8)
2=(2.4,2.63.2,3.3)
2=(2.2,2.3161.8)
1=(1.3,0.8,0.9,.1.5)
1=(2.418,221.6)
1=1.41.62.82.4)
2=(2.3,2.2,1.815)
1=(1.30.21.10.4)
1=(2.32.41.41.6)
1=(25,2.71.91.8)
1=(1.415,0.3,0.2)
MaxZ =5.2—5.2%, +3.2X X, — 2.1X* —1.6X?
0.8% +1.8%, +1.452 =15
~1.1X, +1.45}7 =0,
—25%,+0.352=0
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Construct the LagrangiEn @ncﬂon N
L(X,,X,,5;,S5, 55,4, Ay, A5) = (5.2—5.2X, +3.2X,X, — 2.1X* —1.6X7)— 4,(0.8X, +1.8X, +1.45,* —1.5)
— 2, (~1.1%, +1.457) — 1,(-2.5%, + 0.352)
By Kuhn-Tucker conditions, we get B _
—-3.2x, +4.2%x,+0.84, -1.14, =5.2
~3.2% +3.2%, +1.84, —2.51, =0
0.8x, +1.8x, +1.4s7 =15
~1.1X, +1.457 =0,
—2.5X%, + 0.3'8732 =0
Zzsz :2~1 ) =/"f3s3 =0

Where X o0 Sin A i =1,2,3 satisfying the complementary slackness conditions
~_ =, o~
X + 487+ 4X, =0

Now, introducing the artificial variables &,, @, > Othe given QPP is equivalent to: MinZ = 0.4a, +0.6a,
~3.2X, +4.2%, +0.84, ~1.11, =5.2
~3.2% +3.2%, +1.84, —2.51, =0
0.8x, +1.8x, +1.4s7 =15

Cs | BVS | Xg X, X, A A, A a, a, | 5 | Ratio
04 | o | 52| 42 -3.2 0.8 -1.1 0 0.4 0 0 | 16
06 | 5 | O -3.2 3.2 1.8 0 -25 0 12 | 0 0
0 | s | 15| o8 1.8 0 0 0 0 0 | 14 | 29
0 X, | 1.2 1 -0.8 0.2 -0.3 0 0.1 0 0 -ve
06 | 5 | 51 0 0.6 2.4 -1 2.5 03 | 12 | 0 | 85
0 | s’ |05 0 2.4 0.2 0.2 0 0.1 0 | 14| 02
0 X, | 14 1 0 0.1 -0.2 0 0.1 0 |05 | 14
06 | o | 5 0 0 25 1.1 -25 03 | 12 |04 | 2
0 | X, | 05 0 1 -0.1 0.1 0 004 | 0 | 06| -ve
0| X | 16 1 0 1 -0.2 01 01 | -01 | 05

0 | 4 | 2 0 0 1 -0.4 -1 01 | 05 | -02

0| X, | 04 0 1 0 0.1 01 | 003 | 01 | 06
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Table-2: Comparison with Kirtiwant and et al., method

NLPP X | X, | Minz

Kirtiwantand etal., | 1.5 | 0.5 0.5

FNLPP X | X, | MinZ

Our proposed method | 1.2 | 0.4 0.3

From the Table 2, Objective (minimum) value obtained by our method is better than Kirtiwant and et al., [10] method.
Current solution is an optimal solution X, =1.2 X, =0.4,MaxZ =0.3

6.3. Problem 3: Solve the foIIowmg quadratlc programming problem:

MaxZ = 2%, + 3%, — 2%/
Subject to: X; + X, < 2, X, >0

Solution: First, we convert the inequality constraint into equation by introducing slack variable §12. Also the

inequality constraints Yl, iz > 0. We convert them into equations by introducing slack variables §22 and §32 . So the
problem becomes

MaxZ = 2%, + 3%, — 2%/
Subject to: X, + X, + §12 =2 \
~X, +8;=0
~-X,+8/ =0
Where
2=(2.3,2.4,0.8,0.5)

2=(3.3,3.8,2.52.7)
1=(1.31.1,2.2,2.1)
2=(2.1,2.4,3.3,3.8)
1=(1.8,1.9,0.4,0.5)
1=(1.7,1.9,0.3,0.4)
3=(2.4,2.8,3.2.,,3.3)
1=(0.3,0.4,1.7,1.8)
1=(1.8,1.9,0.9,0.3)
1=(0.1,0.8,1.7,1.4)
1=(1.9,1.7,2.2,2.1)
MaxZ = 2.2, + 2.4%, — 2.5%2
0.3X, +1.3X, +1.952 =3.3
~0.1X, +0.457 =0
~1.9%, +0.352 =0
Construct the Lagranglan function
L(xl,xz,sl,sz,s3,/11 2,2,2,3) (2.2X, +2.4X, — 2.5%7) — ﬂq(O 3%, +1.3X, +1.95” —3.3)
— 2(—0.1x1 +0.457) - 23(—1.9x2 +0.357)
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By Kuhn-Tucker conditions, we get

0.3X, +1.3X, +1.95 = 3.3
5% +0.31, —0.11, = 2.2
134, -1.91,=24

~0.1X, +0.45/ =0
~1.9%,+0.352 =0

2,8, = 4,8, = 18, =0

e
N
2
N
o~
v
o

e o~
X + 487+ 4:X, =0

, 1 =1,2,3 satisfying the complementary slackness conditions

Now, introducing the artificial variables 51, 52 > 0 the given QPP is equivalent to:

MinZ =0.73, +0.53,

0.3%, +1.3%, +1.957 =3.3

5%, +0.34, —0.14, +0.3a, = 2.2
1.32,-1.94,+05a, =2.4

~ ~ ~ ~ ~ -~ ~ ~ ~2 .
Cg | BVS | Xj X X, A A, A a, a, S, Ratio
1 | g |22 5 0 0.3 -0.1 0 0.3 0 0
1 | g | 24 0 0 1.3 0 1.9 0 05 | 0
2
0 | s [ 33| 03 1.3 0 0 0 0 0 | 19
0 | X |04 1 0 0.1 -0.02 0 0.1 0o | o
1 | g |24 0 0 1.3 0 -1.9 0 05 | 0
2
0 | s? |32 0 13 | -003 | o001 0 003 | 0 | 19
0 X, | 04 1 0 0.1 -0.02 0 0.1 0 0
1 | g |24 0 0 1.3 0 -1.9 0 05 | 0
2
0| X, | 25 0 1 002 | 001 0 002 | 0 | 15
0 | X | o2 1 0 0 -0.02 0.2 01 | 004 | 0
0 | 2 |19 0 0 1 0 15 2 04 | 0
0| X, | 26 0 1 0 001 | -003 | 002 | 001 | 15

Table-3: Comparison with Kirtiwant and et al., method

NLPP X, | X, | Max Z
Kirtiwantand etal., | 0.5 | 1.5 1.5
FNLPP X | X, | MaxZ
Our proposed method | 0.2 | 2.6 6.58

From the Table 3, Objective (maximum) value obtained by our method is better than Kirtiwant and et al., [10] Method.
Current solution is an optimal solution X, = 0.2 X, = 2.6, MaxZ =6.58
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6.4. Problem 4: Solve the following quadratic programming problem:
MaxZ = 2%, + X, — X

Subject to: 2X,; +3X, <6
2X, + X, <4, X, X, >0

Solution: First, we convert the inequality constraint into equation by introducing slack variable §12 . Also the

inequality constraints Yl, Yz > (0. We convert them into equations by introducing slack variables §22 and §32 . So
the problem becomes

MaxZ = 2X, + 3X, — 2X
Subject to: 2X, +3X, +5° =6,
2%, + X, +57 =4

-X, +8;/ =0
~X,+5/ =0

V~Vhere
2=(2.2,291.6,1.8)

2=(2.4,251.41.6)
1=(1.11.32.2,2.4)
1=(0.3,0.41.21.4)
3=(2.2,2.83.33.4)
6 =(6.16.3,5.2,5.5)
1=(1.415,0.10.2)
1=(2.6,2.7,1.31.4)
4 =(4.4,4.33.33.4)
1=(1.315,2.5,2.6)
1=(1.21.4,0.4,0.5))
1=(18,0.8,0.7.1.7)
1=(2.2,2.4,0.5,0.4)
1=(0.30.4,1.61.7)
MaxZ = 2.9%, +0.4%, —1.1X>
2.4%, +3.3X, +0.45% =5.2
3.2%,+0.1X, +0.252 = 4.3
~1.6X, +2.757 =0
~0.5%, +1.35/ =0
Construct the LagrangiEn @ncﬂon N
L(X,,%,.5,,5,,5,, A4, A,, A,) = (2.9%, +0.4%, —1.1X?) — 1, (3.2%, + 0.1X, +0.252 — 4.3)
— 2,(~1.6%, +2.752) — A,(—0.5%, +1.352)
By Kuhn-Tucker conditions, We~get _ _
2.2% +2.42,+3.24,-1.61,=2.9

3.34, +0.14,+0.51, =0.4
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2.4%, +3.3X, +0.457 =5.2
3.2X, +0.1X, +0.257 = 4.3
~1.6X, +2.757 =0

~0.5%, +1.35/ =0

2,8, = 48, = 2,8, =0

, ~
; >
Where <1 X215 420

, 1 =1, 2, 3 satisfying the complementary slackness conditions
A%+ A2 + Ay%, =0

Now, introducing the artificial variables &, 4, > Othe given QPP is equivalent to: MinZ = 0.33, + 0.6,
2.2%, +2.42, +3.22,-1.61, +0.38, = 2.9

3.34,+0.11, +0.54, +0.63, =0.4
2.4%, +3.3%, +0.452 =5.2
3.2%, +0.1X, +0.257 =4.3

Cg | BVS Xg X, X A A, yn a, a, s s,
03 | g 2.9 2.2 0 2.4 3.2 -1.6 0.3 0 0 0
06 | g 0.4 0 0 33 0.1 0 0 0.6 0 0
0 | §° 5.2 24 33 0 0 0 0 0 0.4 0
0 | §7 4.3 3.2 0.1 0 0 0 0 0 0 0.2
03 | g 2.9 2.2 0 0 25 -1.6 0.3 0 0 0
0o | 2 0.1 0 0 1 0.3 0 0 0.6 0 0
0o | §° 5.2 24 33 0 0 0 0 0 0.4 0
0 | §7 4.3 3.2 0.1 0 0 0 0 0 0 0.2
03 | g 2.9 2.2 0 0 25 -1.6 0.3 0 0 0
o | 2 0.1 0 0 1 0.3 0 0 0.6 0 0
0 | X 16 0.7 1 0 0 0 0 0 0.1 0
0 | §7 4.1 3.1 0 0 0 0 0 0 | -001 | 02
03 | g 0.04 0 0 0 25 -1.6 0.3 0 | 001 |-02
0o | 2 0.1 0 0 1 0.3 0 0 0 0.6 0
0 | X 0.7 0 1 0 0 0 0 0 01 | -0.1
0| X 1.3 1 0 0 0 0 0 0 |-0003 | 01
03 | 2, 0.02 0 0 0 1 -0.6 0.1 0 | 0004 | -0.1
o | 2 0.1 0 0 1 0 0.2 -0.03 | 0 | -001 | .03
0o | X 0.7 0 1 0 0 0 0 0 01 | -01
0| X 1.3 1 0 0 0 0 0 0 |-0003 | 01
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Table-4: Comparison with Kirtiwant and et al., method

NLPP X, | X, | MaxZ
Kirtiwantand etal.,, | 0.6 | 1.5 2.01
FNLPP X | X, | MaxZ
Our proposed method | 1.3 | 0.7 2.19

From the Table 4, Objective (maximum) value obtained by our method is better than Kirtiwant and et al., [10] Method.

Current solution is an optimal solution X, = 1.3 X, = 0.7, MaxZ =2.19

6.5. Problem 5: Solve the following quadratic programming problem:
MaxZ = 4%, + 2% X, — X2 — 2%
Subject to: 2X, + X, <6,
X, —4X, <0, X,X, >0

Solution: First, we convert the inequality constraint into equation by introducing slack variable 512. Also the
inequality constraints Yl, )72 > 0. We convert them into equations by introducing slack variables §22 and §32 . So the
problem becomes _

MaxZ = 4X, +2X,X, — X, — 2%}

Subject to: 2X, +X, +S. =6 |,

X, —4%X,+s> =0
X +s2=0
~X,+8:=0

Vl/here
4=(5.2,5.4,4.3,4.4)
2=(1.8,2.1,2.2,1.7)
1=(0.8,0.9,1.4,1.6)
1=(1.31.4,0.9,17)
6 =(6.7,6.3,5.4,5.5)
4=(58,5.7,434.7)
1=(0.4,1.7,0.6,1.6)
1=(1.8,1.9,0.8,0.9)
4=(4.4,4.15258)
2=(2.4,2.6,3.13.2)
1=(1.81.9,2.7,2.9)
1=(1.11.4,2.3,2.5)
1=(0.7,081.31.7)
2=(2.7,281.31.4)
1=(0.8,0.91.31.5)
1=(0.3,0.21.7.18)
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MaxZ =5.4%, + 2.4%,X, —1.7%2 —1.4%?

2.4%,+0.9%, +1.85% =5.4

1.1%, - 4.3X, +0.757 =0

~0.4%, +1.35) =0

~1.8%,+0.357 =0
Construct the Lagranglan function
L(X,,%,,5,,5,,55, 4y, Ay, Ay) = (5.4%, + 2.4% X, —1.4%2 —1.7X2) — 1,(2.4%, +0.9%, +1.852 —5.4)

2, (11X, — 4.3%, + 0.757) — 2,(—0.4%, +1.357) — 2,(~1.8%, + 0.35))

By Kuhn-Tucker conditions, we get

2.8%, - 2.4%, + 2.40, +1.11, —0.41, =5.4

—2.4%,-3.4%,+0.94, —4.31,-1.81, =0

2.4%, +0.9%, +1.857 =5.4

1.1, - 4.3%X, +0.757 =0

1.8X,+0.352 =0

~0.4%X,+1.35} =0

~§ =15 =15,=0

2
1’ 2’ ﬂ’

o
Rl

Where , 1=1,2,3 satisfying the complementary slackness condition 2 Ais + 4%, =0

Now, introducing the artificial variables &, @, > Othe given QPP is equivalent to: MinZ =1. 2a, +1.8a,
2.8X, —2.4X, +24/'ii+11/1 0423+12a1 54
—2.4X, —3.4X%, +O.9ﬂ,l —4.3/12 —1.8&4 +0.8a, =0
2.4%, +0.9%, +1.85” =5.4
1.1X, —4.3X, +0.757 =0

Cg | BVS iB Y1 i2 ﬂ; ﬂ; ﬂ; /7:4 6;1 a; S12 522
1.2 *1 5.4 2.8 2.4 2.4 11 -0.4 0 1.2 0 0 0
18 6{2 0 2.4 3.4 0.9 4.3 0 18 0 08 | 0 0
0 | s? |54 | 24 0.9 0 0 0 0 0 0 | 18] o0
0 sz | o 11 -4.3 0 0 0 0 0 0 0 0.7
1.2 ‘l 54 | 45 0 1.7 4.2 -0.4 1.2 0 05| 0 0
0 X, | 0 -0.7 1 03 -1.3 0 05 0 02 | 0 0
0 s? | 54 3 0 -0.3 1.2 0 05 0 02 | 18 0
0 sZ | o -1.9 0 13 -5.6 0 21 0 09| 0 0.7
0 X, | 12 1 0 0.4 0.9 -0.1 0.3 0 01 | 0 0
0 X, | 08 0 1 0.6 -0.7 -0.1 03 0 03 | 0 0
0 s? | 18 0 0 15 -1.5 03 0.4 0 05 | 18 0
0 s2 | 21 0 0 2.1 -3.9 -0.2 -15 0 07| 0 0.7.
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Table-5: Comparison with Kirtiwant and et al., method

NLPP X | X, | Min Z
Kirtiwantand etal., | 24| 1 -6.7
FNLPP X | X, | MinZ
Our proposed method | 1.2 | 0.8 | -5.68

From the Table 5, Objective (maximum) value obtained by our method is better than Kirtiwant and et al., [10] Method.

Current solution is an optimal solution X, =1.2 X, =0.8, MinZ = —5.68

7. CONCLUSION

A proposed method to obtain the solution of fuzzy nonlinear programming problem has been derived. It gives better
solution than the solution of nonlinear programming problem. A number of algorithms have been developed, each
applicable to specific type of FNLPP only. The number of application of fuzzy nonlinear programming is very large
and it is not possible to give a comprehensive survey of all of them. An algorithm that performs well on one type of the
problem may perform poorly on problem with a different structure. However, an efficient method for the solution of
general FNLPP is still. This technique is useful to apply on numerical problems, reduces the labour work and save
valuable time.
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