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Abstract:

In this paper, an objective fuzzy non linear programming
problem with symmetric trapezoidal fuzzy numbers and
proposed method are introduced .This method is easy to
solve quadratic programming problem with non linear
programming problem. The parameters of the objective
function and constraints are fuzzy. The non linearity of the
functions makes the solution of the problem much more
involved compared to linear programming problem and there
is no single algorithm like the simplex method. Finally
numerical example is given by using ranking function of
symmetric trapezoidal fuzzy numbers and proposed method.
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1. Introduction

The fuzzy set theory is being applied in many fields these
days. One of these is non-linear programming problems.
Fuzzy non-linear programming problem is useful in solving
problems which are difficult, impossible, subjective nature
of problem formation or have an accurate solution. In this
paper, the fuzzy NLPP is used in quadratic programming
which has fuzzy parameters on objective function and
constraints with fuzzy coefficients. Quadratic programming
problem with fuzzy non linear programming problem of
maximum objective function general form:

~ YU LN PO
Max Z =f(X) = > C,X; +§Z D XX,
j=1 k=1

j=1 =1 k=

Subject to the constraints

Where C; =C, forallj, kand b; >0,i=12...m. The

quadratic form » > €, X;X, be negative semi-definite.

Terlaky’s algorithm [9] proposed an algorithm which does
not require the enlargement of the basis table as Frank-
Wolfe[10]method. This proposed method is different from
Terlaky, Wolfe etc. The simplex method for fuzzy variable
linear programming problem discussed for single objective
by [3]. In this paper we discuss an objective fuzzy non-linear
programming model as given in [6], [8] in which the fuzzy
parameters are involved in both objective function and also
constraints. More over symmetric trapezoidal fuzzy numbers
and the ranking procedure given by [2] are used. This paper
outline is: In section 2, symmetric trapezoidal fuzzy
numbers, ranking function and arithmetic operations of
symmetric trapezoidal fuzzy numbers are discussed as in [2].
In section 3, objective fuzzy non linear programming
problem. In section 4,Proposed method. In section 5, a
numeric example is provided. In section 6, conclusion.

2. Preliminaries

In this section, we discuss the symmetric trapezoidal fuzzy
numbers and their arithmetic operations as in [2]

2.1 Symmetric trapezoidal fuzzy number

Let us consider a symmetric trapezoidal fuzzy number

w :(W1, Wz, h, h)

- “w,
W(x)=%+h = me [Woh, W]
1,mS[W1, W1]
- W ,+h
4 ——m e [Wah, W]
0, otherwise
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Where W, < W, and h > 0 in the real line R.
2.2 Ranking function
Let G(S) be the set of all symmetric trapezoidal fuzzy

numbers. For W = (W, W, h, h) ¢ G(S), we define a
ranking function F: G(S) — R by

- W .- W, W.+W, .
F(w)="e s 28 D asin 2]

2.3 Arithmetic operations on symmetric trapezoidal
fuzzy numbers

For m=(m,, Mjh,h)and N=(NyN,kkK)inF(S)

We define
Addition: M+ N =(MMyhh)+(Ny Ny, k k)

:((F(rﬁ)+F(I:l))-s, (F(rﬁ)+F(r~1))+s,h+k,h+k)

(n2+m2>_(nl+ml)

2

where s =

Subtraction: M- N =(M,Myhh)-(N4 Ny, K K)

=((F(r;1)-F(r~1))—s, (F(r{1)—F(r~]))+s,h+k,h+k)

(n+m,)-cnyem )

2

where s =

Multiplication: rﬁ ﬁ =(MyMmyhh) (N Ny, k k)
= ((F(M )+ F(N )5, (F(M ) + F(N))s, [ M he
2K[,| M 2h+ N ok])

-a
2

. 1 1 1
Division: = ——— S, — +5,h,h
(M ;.M , hiy {F(m) F(m) }

where s =

1
=1 1
wheres = 5 (——-

m, m,

)

Scalar multiplication:

AM=(AMyA MyAih Ah), forAh>0
(A My My, -Ah,-Ah), forA<0

3. Objective fuzzy non-linear programming
problem

The objective fuzzy non-linear programming problem can be
formulated as follows

n P-4
Max » €y X; k=1,2...p
=1

Subject to the constrains

> a;x; <b i=12..mwherecC, a; b are fuzzy
numbers.

4. Proposed Algorithm

Stepl: Convert inequality constraints into equations

2

by introducing slack variables x ; (i = 1,2..m) in the i

2

Constraints and the slack variables X (=1,2,3....n)

in the j™ constraints.

Step 2: Convert the Lagrangian function
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Differentiating the Lagrangian function L(X,S, ;1-,;7 Ywith

respect to the components of X, S, /1,,22 and equating the

first order partial derivative to zero. Derive Kuhn tucker
condition from the resulting equations.

Step 3: Introduce non- negative artificial variables ‘y i

(j=1,2...n)in the Kuhn tucker condition

Step 4: Obtain an initial basic feasible solution to the LPP:
Min Z=Y, + Y, Y,

subject to the constraints:

liaij +Y; =-C; 5G=1.2...

-

Il
[iN

NgE

Cic Xy -

=~
1]
[N

n
a’iiij +§iz = qi ; (1=1,2...m)

AN

j=
Ay 2,%, 95,8 20, (i=12,..m)G=123....n)
and satisfying the slackness condition:
48 =0 and X, =0

Step 5: solve this LPP by above steps .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 ranking function with XB

(R.H.S).Choose  minimum  ranking, 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 [6] 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.
5. Numerical Example

We consider an objective fuzzy non-linear programming
problem

2

Max Z=2 % +3 X,-2 X,
Subjectto X, +4 X, < 4
X +X,< 2

X1,X220

1% we transform all the fuzzy coefficients into symmetric
trapezoidal fuzzy numbers

Max Z =(0.25,2.25,2,2) X, +(1.25,3.25,2,2) X, -
2

(0.25,2.25,2,2) X,

Subject to

(0.75,1.25,0.5,0.5) X, +(2.25,4.25,2,2) X, <(2.25,
4.25,2,2)

(0.75,1.25,0.5,0.5) X, + (0.75. 1.25, 0.5.0.5) X, <(0.25,
2.25,2,2)

We convert the inequality constraints into equations by
2 2

introducing slack variables X; and X, respectively.
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Considering X, >0 and X, >0 also as the inequality

constraints, we convert then also into equations by
2 2

introducing slack variables Xs and Xg in them. The problem
thus becomes

Max Z =(0.25,2.25,2,2) X, +(1.25,3.25,2,2) X, -
2

(0.25,2.25,2,2) X,

Subject to the constraints

(0.75,1.25,0.5, 0.5) X, + (2.25,4.25, 2, 2) X, + (0.75, 1.25,

2

0.5,0.5) X, = (2.25, 4.25, 2, 2)

(0.75,1.25,0.5, 0.5) X, +(0.75,1.25,0.5,0.5) X, + (0.75,
2

1.25,0.5,0.5) X, =(0.25,2.25,2, 2)

- 2
-(0.75,1.25,0.5, 0.5) X, +(0.75,1.25,0.5, 0.5) X, = (0, 0,
0, 0)

- 2
-(0.75,1.25, 0.5, 0.5) X, + (0.75, 1.25, 0.5, 0.5) X, = (0, 0,
0, 0)

Construct the Lagrangian function and equate the first order

partial derivative of L with respect to the variables X; , X, ,

Xg, Xq, X\ Xg 1 A4y, Ay o Ay, A, . After simplification the

problem becomes

(2.25,4.25, 2, 2) X, +(0.75,1.25,0.5,0.5) 4, +(0.75, 1.25,

0.5,0.5) 4, - (0.75, 1.25, 0.5, 0.5) A, = (0.25, 2.25, 2, 2)

(2.25,4.25,2,2) A +(0.75,1.25,0.5,0.5) 4, - (0.75, 1.25,

0.5,0.5) A, = (1.25,3.25, 2, 2)

(0.75,1.25,0.5, 0.5) X, +(2.25,4.25, 2, 2) X, +(0.75, 1.25,

2

0.5,0.5) X, = (2.25, 4.25, 2, 2)

(0.75,1.25,0.5,0.5) X, + (0.75, 1.25, 0.5, 0.5) X, + (0.75,
2

1.25,05,0.5) X, = (0.25, 2.25, 2, 2)

Where X; j=1,2 satisfying the complementary slackness

conditions

_ 2 - 2
(0.75,1.25,0.5,0.5) 4, X, +(0.75,1.25,05,05) 4, X, +
(0.75,1.25,05,05) X, A, +(0.75,1.25,0.5,0.5) X, 4, =
(0,0,0,0) where X, X, X; X, A4 >0

Now introducing the artificial variables to the given QPP:

Min Z =(0.75,1.25,05,05) A +(0.75,1.25,0.5, 0.5)

A,

Subject to the constrains

(2.25,4.25, 2, 2) >El +(0.75, 1.25, 0.5, 0.5) /11 +(0.75, 1.25,
0.5, 0.5) /{2 +(0.75, 1.25, 0.5, 0.5) 23 +(0.75, 1.25, 0.5,
0.5) A1 = (0.25, 2.25, 2, 2)

(2.25, 4.25, 2, 2) 21 +(0.75, 1.25, 0.5, 0.5) /{2 - (0.75, 1.25,
0.5, 0.5)/51 +(0.75, 1.25, 0.5, 0.5) A2 = (0.25,2.25, 2, 2)
(0.75, 1.25, 0.5, 0.5) >21+ (2.25,4.25, 2, 2) x; +(0.75, 1.25,
0.5, 0.5) >23 = (2.25,4.25, 2, 2)

(0.75, 1.25, 0.5, 0.5) >21+(0.75, 1.25,0.5, 0.5) >22+(0.75,
1.25,0.5, 0.5) x~4 =(0.25, 2.25, 2, 2)

Xi Xy Xg X4,A1,A2,ﬂ,l >0,i=1,2,3,4

ISSN: 2231-5373

http://www.ijmttjournal.org Page 32



http://www.ijmttjournal.org/

International Journal of Mathematics Trends and Technology (IJMTT) — Volume 37 Number 1- September2016

- - Tele] - : N
G, B R.H.S X, X, X3 X, A A, yn A A A
(0.75 (0.75
R Y ( (0.75, (-1.25, - ,
225, | (0,0, | (00, | (0,0, (0.75, 1.25, ©,0,0, ©,0,
1.25, 2.5, 2, 1.25,0.5, 0.75, 0.5, 1.25, 1.25
6e 2 42522 00) | 0,0) | 0,0) | MO0 0.5, 0.5) 05) 0) Ge | 00
0.5) 0.5)
(0.75 (0.75
R . (2.25, (-1.25, - ,
125, | A 3252, |(0,0,0,0) (é)é)) (gé)) (gé)) 4.25,2, (06755'01'52)5’ (0'(?)' 0 | 075,05, g’g) 125, | 2.25
0.5, 2) ! : : 2) 0 0.5) 9| os,
0.5) 0.5)
(0.75
0,0, | x 4(22§5é 1(205'78’5 (2.’25 125, | 001 (0001540 ¢) [ @00 | (000 11001001 555
0.00 | | Y35 | Mon T 425 | 4a | 0.0 0) 0,0, 0) 0) 0,00 | 0,00 | *
2.2) | o)
(0.75 (0.75
- | (025, (0.75, , ,
0.0 x,| 2252 | 12505, | 125 | ©% | 125 [ @O0 1 5400 | ©00 1000 100 1001,
0,0) 0,0) 0) 0) 0) 0,0) | 0,0)
: 2) 05 | 05 | 99| o5, : :
0.5) 0.5)
@42596 | o | 0.0 | 0.0 | @575 | 1azsas | (1505 | (1805, [ ool oo
z , Vo 6.25,6.25 0.250.25 | 0.25,0.25
462462 | 90 | 0.0 |00 ) ) ; j 0,0) | 0,0)
- - S2 =2 ~ - - - N
. B RH.S X, x, | X | % A L4 4 A, F2)
2.25 ©.75 1 gs
0,00 | - [(02522, | 2% | ©0 | (00 | 00 | 075125 | 125 |32 |00 [ (000 |
0) X, 2,2) 2700 | 00 | 00 0.5, 0.5) 05 | 02100 | 0 :
0.5 | o5
(0.75, ¢
. (2%73'5 - | @25325 | 00,0, | 00 | 00 | 00 | (2254252 | 125 | (0, | %% (102755 .
: 0.5)
] Py (0.75, 05, | (05,
000 | - |, 92(3 25 0(7552‘2'5 fzzg 125, | (0,0, | (0515125 | 15 |05 | 0,0, | (0.0,0, | g
0) % | serces | 55| 22 | 05 | 0.0 1.25) 125, | 025 | 0,0) | 0 :
62,5 : : 0.5) 1.25) | 0.25)
(525, | ©T5, (0.75, 05, | (L5,
0,00, | - | (862362 | > | 125 | (0,0, | 125 | (0515125 | 15 | 05 | (0.0, | 00,0, [
0) X, | 562562 | “P0> | 05 | 0,0) | 05 1.25) 125, | 025 | 0,0) | 0)
: 0.5) 0.5) 1.25) | 0.25)
(05, 15, | (05,
, 0,00, | (00, | 0,0, | 00 | (144506 | 15 | (o, | -05 | 15,
0) 0,0) | 0,00 | 0,0) | 462462 | 125 | 0,0) | 0.25 | 1.5,
1.25) 0.25) | 1.25)

ISSN: 2231-5373 http://www.ijmttjournal.org

Page 33



http://www.ijmttjournal.org/

International Journal of Mathematics Trends and Technology (IJMTT) — Volume 37 Number 1- September2016

- R - - - -
C; B R.H.S X, X, X3 X, A A, Ay A, F(2)
(2.25 ©.75 1 1.5
000 | - |©25225.2 |72 00 | ©o0 | ©0 |©75125 | 125 | (2 000 | 000 | |
0) X, 2) 25 1 0’0y | 0,00 | 0.0) | 0505 | 05 75, 0) :

2.2) 0.5, 0.5)
0.5)
(0.75, P
1(2%78'5 - | @25.3252 | (0,0, | ©0 | 00 | (00 |@25425 | 125 | @00, |°¢ e (102755 .
25,05, A 2) 0,0) | 0,0) | 0,0 | 0,0) 2,2) 0.5, 0) 75 25, :
0.5) 05 0.5,0.5) | 0.5,0.5)
: (2'5 2.5, | ©75 05, | (-15,-
000, | - | (192325 | 22> | @21 155" 00 | (0515 | 15 | 05 | (000 | (000 | .
0) X, | 562562 | o | 35 | 05 | 0.0) | 125125 | 125 | 025, 0) :
oS 0.5) 125) | 025)
(' (' (
05, | (075, | (-1.25, | (- 1.25,
0,00, | - | (708546 | 22| >2 | 15 | 125, 1%_51'3?55'6 125, | 125 | (0.0,0, | 0,0,0, | g
0) X, | 14281428) | 5 | gl | 125 | 05 | M5 | 3se | 256, 0) :
o | o5 | 129 | 09) 356) | 2.56)
(05, 15.- | (05,
, ©,0, | (0.0, | ©0 | (00, | (144506 | 15 | (000 | 05 15,
0,0) | 0,0) | 0,0) | 0,0) | 462462 | 1.5, 0) 025, | 1.5,
1.25) 025) | 1.25)
- - T - - - -
(o B R.H.S X, X, X3 X, ,11 ,12 ﬂg ,14
0000 | o |©5252 | @5 | ©00 [©00 @0 1(2%78’5 (0.75, 1.25, 0(7;225 0,0,0,
1y Yy Yy X . y V.9, . ’ .9,
) 2) 425.2,2) | 0) 0 |00 | Ty 0.5,0.5) o5 0)
T1.25,-
- | (25,325 2, ©0,0,0, | (0,00, | 00, | (225 | (.75 1.25, (- 1.25,
00001 4 2) (0.0,0,0) | gy 0 |00 | 42522 | 0505 | ©000 0'78’5?'5'
0000 | o |(19B3s 0(;35225 4(.22'5252’ (f;é_’ (0,0, (0'1?’2;'5' (05,15, | (-1.5-05 | (0,0,0,
) 5.62,5.62) o5 0 losos | 00 | 1oy | 125125 | 025025 0)
05, | (075, (-1.56,
) ] (-5.25,- | (5.25,- | ¢ (75,75, | (281, |,
0000 | 5 | 37301 52515 |o75,55 | L2 | 15| “a387 | 281864, | (125125 ) 156,
. 32.5,32.5) o) o5 125, | 05 | o3oh Son | | 256256 | 507
: 125) | 05) : : 5.07)
0,0,0, | 0,00, | (00, 0, 0,0,
7 ©.0.00 | OF 0 | 0o | ©000 | ©000 | 000 0

ISSN: 2231-5373

http://www.ijmttjournal.org

Page 34



http://www.ijmttjournal.org/

International Journal of Mathematics Trends and Technology (IJMTT) — Volume 37 Number 1- September2016

The optimum solution is obtained at X, = (0.25, 2.25, 2, 2)
and X, = (-1.925.3.25, 5.625, 5.625)
Hence Max Z = (-15.42, 18.34, 62.15, 62.15), F (Z) = 1.46

6. Conclusion

We have considered an objective fuzzy non linear
programming problem with all coefficients and variables of
the objective function and constraints are considered as
symmetric trapezoidal fuzzy numbers. The solution of
objective fuzzy non linear is obtained by using proposed
method and the ranking function as in [2].In this paper, we
considered fuzzy objective non linear programming problem,
in which the objective function is non linear, but the
constraints are linear. This approach can be extended to
problems When both objective function and constraints are
non linear programming problem .This technique is useful to
apply on numerical problems, save valuable time.
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