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Abstract organized as follows: In section 2 formulation of
In this paper a new method is proposed to solve a fully fuzzy FFMOLBLP problems is Introduced. In section 3 method of
Objec“ve linear bi level programming problem (FFMOLBLPP) Steps for 50|V|ng FFMOLBLP problems |S proposed |n
Using the utility the MOLBLPP is transferred linear bi level section 4 we solve an illustrative numerical example.

programming problem and this problem is simply solved by one of
the fuzzy approaches. A numerical example is then given to show

applicability of the proposed approach. 2. Fully fuzzy objective linear bi level

Keywords: Triangular fuzzy number, Multiple-objective programming problem

linear bi level programming, fully fuzzy system.

For xe XcR",yeYcR",F,: XxY >R
Introduction ’
Bi level programming problems is closely related to the and f1,2 :XxY —>R
economic problem of Stackelberg[1] in the filed of game

theory. the concept of fuzzy linear programming was first ~ e~ N T e~
proposed by Zimmermann[2]. Bellmam and Zadeh [3] max F=a@x®b®y
proposed the concept of decision making in fuzzy -
environment Maleki [4] introduced a new method for solving Max F,=cOxDdQy
linear programming with vagueness in constraints by using xex

ranking function. st.. MaXf,=mOXx®n®y
Pandian and Jayalashmi[5] proposed a new for solving fully yey

fuzzy linear programming problem with fuzzy variables. maxf =0xPaRv
Pandian and Jayalashmi[6] introduced a new method for jev f2 p® ® ®y
finding an optimal fuzzy solution for fuzzy linear ~ e x .~
programming problems. Kumar [7] proposed a method for st. AQXxDB®y =t
solving fully fuzzy linear programming problems. Safaei [8] g o3 0

proposed a new method for solving fully fuzzy linear bi level X,y =

programming problems. In this paper a new method for
solving a FFMOLBLPP is presented. This paper is
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Where a,c,m,p<R",b,d,n,qgeR" L o Uy
max F = (jl(a’®xf)®;(b’®yj)j@
atERp,AERpxn,BERpxm. (Zn:(EI@))?j)@i(de@yj)]
= j=1

3. The proposed method

In this section we describe the proposed method.
The steps are as follow.

Stepl: The weighting problem of (FFMLBLLP) o[ ~ ~ e S \<f
takes the from: s.t. Z_:(aif ®X1)®Z(bij ®yj)_t,.

max F = W(a®x@bC>)®

xeX
w, (E RxDd® )7) Step4: If all the parameters
st rTy]anxf=w1(~®)?€r)ﬁ®)7)(-B d =(a,.a,,a,).b,=(b,.b,,b, ).¢,=(c,.c,.c,)
Wz(ﬁ®~®d®)7) d, (dlj,d d ) (m ,m,,,m,. ) n, (nlj,nzj,nzj),
st. AQX®B®y=T B, = (PP Py )8, =)
~ A =(a,,aq,, b._,b, b t.t,,t
)?’)7 2 O ’ Wl + W2 :1 ~U (alu aZU 0311) i if ( 1ij 2ij 31]) ( 11~ 2i 31)
X, :(le,xzj,x3j),yj - (yli'yzi’y3i)
Step2: By preference vgctor approach (FFMLBLLP) is By triangular fuzzy numbers are represented,
transferred to a fuzzy linear bi level problem: then the (FFLBL) problem, obtained in Step3, may be written as:
rTX]S(X F = (a ®)? (‘B 5 ®)7) (‘B (E ®)? ('B 8 ®)7) rr;]g(x,l-'=(i<(al/,azj,a3 )®(x Xy;1 X, ))@i((b b b )®(y1/,y2,,y3,)))®
st.: rr;gxf:(rﬁ@i@ﬁ@ﬁ)@(ﬁ@i@&@ﬁ) (g((%vcz 0,)® (5,1, )@)2(0, d,,d,)(y,, yzﬂym))]
st. AQX®D é ®)7 = f st njaxf:[zn:((ml/ m,;, mzl)®(x1/,x2/,x3/))@Z((nu,nz/,nzl)®(y1j,y2,,y3j)))®
~ o~ S /"1 m/*l
xy=0 (Sepp )00 038,000, 01,00,)|
Step3: Substituting st. /Z;((wwaz,)®(x X,.%,,)) @ i((bm’bzuvbsu)®(ymyz~ys/)):(fwtz.’fa,)
. . . . . . (xl/,xz/,xal) (yl/,yzj,yal)_O,V/ 12,...m
= [aj]lxn €= [Cj]lxn M= [mj]lxn
P = [ﬁj]lxn , X = [)?j]nxl V= [)7,-]W1 Step5: Assuming
5:[B’] m’a:[d~] m’ﬁ:[ﬁ] m’d:[d] m
~ J~1>< ~ J~1x ~ ]ix " (allj ale 0311)®(X XZ_/’XS_/):(glij’QZij’g3ij)’
’A = [Aij]pxn 1 B = [Bij]pxm 1 t = [tj]mx]_
(blu’b2u’b3u)®(ylj’y2j’y3j) (ulu V2U753ij)

The above (FFLBL) problem may be written as: The (FFLBL) problem, obtained in Step4, may be written as:
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(i((%v”z,v“s, ) ®(x11,x2],x31 )) &) i((bl/’bh , bsj ) ® (yll,yh,ygl ))) @

=

maxF =R
xeX

J

st.. maxf=
yey

S

S

(2((c ;)G )®(x1/.,x2/,x )) i((d d, d) (ywyzwya/))j

(g‘((ml‘,mzl,m )® 5,,05,))@ 5 (n, )@(yh,yzj,y@))]@
R
@((pl,,pz,,p@)@ XX,y %)) © il( 4,9, ) ® (v, yzj,ya,))j

it il(glu'gzuvgfsi/)®il(ulu'vzu'53f/) = (tl/’tzﬂtfii)
I= I=
(xll,xz/.,xgl),(yll,yzl,yzl)éo. Vi=12,...m

where :R(A) = %(a +2b+c)forA=(a,b.c).

tep6: The fuzzy linear bi level programming problem

, Obtained in Stepb5, is converted into the following

CLBLP problem:

max F=R

sit.: me}xf =R

Step7:

2((‘71/472/"73/)®(X1/'X2/'X3;))®2(([’ b,;.b, )®(y1/"y2/’y3/))]@

J

(le((c“.czl,csj)®(xu,x21,x3l))®2((d d,,d, )®(yh,y2/,y3/)))

(Sllmmm, )20, )@ (0, m, )@ 0,0,00,) |
(Sllewpor)ln,0 )25 ((0,0.8)20,9,,9.)

g o) (50l (. ol

>0, Vo — yI/ZO Vs — yZIZO,Vi=l,2,...,m

=

Xy =X, 20X, =X,

Find the optimal solution (le 1 Xy, ,ij)
and(ylj Vo, ’ys,-) by solving CLBLP problem
obtained in Step6.

Step8: Find the fuzzy optimal solution by
putting the values of(le 1 Xy, ,X3].) in
X, = (le 1 X ,ij)

and (yl/. Vo, ,ygj) in Yy, :(ylj Yo ,ygj).

Step9: Find the fuzzy optimal value by putting
X andy inFandf.

4. Numerical Example

In this a numerical example is given to show Applicability

for the proposed method.
Let us consider the following FFMLBLLP.
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MaximiseF, =((1,4,4)® X, @(2,4,8) ®%,)

MaximiseF, =((0,2,4)®x (2,6,4)@)?2)
®(16,8)®%,)

Maximise f, =( (0,4, 6)®x ®(2,6,8)®5%,)
t.: (2,34)®% ®(12,3)®%, =(6,16,30)
(1-,1,2)® % ®(1,3,4)®%, =(1,17,30)

Solution: Let (Wl , Wz) = (0.5,0.5),
then given FFMLBLLP may be written as:

Maxgnise((o.s,z,z)@)il ®(1,2,4)®%,)®
((0,1,2)®x ®(1,3,2) ®x)
Maximise( (15,4,6) ® % ®(13,6)®%,)
st. Max!:wise( (L2,3)®%,®(0.53,4)®
((0,23)®% ®(1,3,4)®
Maximise( (1.5,5,7)® %, ©(1,5,7)®
t.: 2(2,3,4)®f(1@(123) ,=(6,16

(1-12)®% ®(L3,4)®%, = (117
%, %,>0.

: Maximise f= ( (2,4
(o,

Let X, = (X3, X, , X5 ) and X, = (X1, X501 X

the given FFMLBLLP may be written as:

%)=

)

X, > 0.

Xy X,

)@
)
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(1.5,4,6)® (X, X,y , X, ) @

117771217713

Maximise
(L3,6)® (X, Xy, Xy )

(%11, X12.%3)
s.t.
( ) (Xll’X12’X )@
Max:m:se
(Xa1:Xz2 1 X23) ( , ’7) (XZI'XZZ'X )
t.: (2,3,4)® (X, X, , %) @
(1,2,3)®(x,1, %, %, ) = (6,16,30)

11,2)® (X, X, X, ) ©

11177120

(-
(13,4)®(x,,X,,, X, ) =(1,17,30).

(X1 X0 %5 ) 2 0, (X, %55, %55 ) 2 0.

Using Step5, the above FFLBL problem may be
written as:

Maximise R (1.5x,, + X,;,4X,, + 3X,,,6x,, + 6x,,)

220
(%1% %3)

s.t.
Max:m:seiR(l 5X,, +5X,,,5X,, +5X,,, T, + X, )

(X21 X2, X23) 2 2!
t.o (2x, +X,,,3x, + 2x,,,4x,, +3x,,) =(6,16,30)
(=X, + X,0, Xy, + 35, 2X,, + 4x,,) = (1,17,30)

(X1 Xip 1 X15) 20, (X0, X5, X, ) 2 0.

2117220

Using Step6 of the proposed method the above
FFLBL problem is converted into the following
CLBLP problem:

Maximise(0.25(1.5x,, + X,, +8x,, +6x,, +6x,, +6x,,))

(%1% %13)

s.t.
Maximise(0.25(1.5x,, +5x,, +10x,, +10x,, + 7x,, + 7x,,) )

(Xz1v"22v"23
t.. 2x, +x, =6, 3x, +2x,, =16 ,4x,, +3x,, =30
—X, +x,,=1,x,+3x,, =17, 2x,, + 4x,, =30

X, =X, 20, x,-x,20,x,—x,,20, x,—x,,20

The fuzzy optimal solution is given by

X, =(1.6667,2.0000,3.0000)
=(2.6667,5.0000,6.0000),
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F.=(7.0001,28,60) , , = (5.3334,34,36)
(6.0001,38,66) , £, =(5.0001,38,66).

f1

5. Conclusion

In this article a systematic approach for solving fully fuzzy Multi
objective linear bi level programming problem is used. By utility
vector approach multi objective linear bi level programming
problem transferred to linear bi level programming problem and
this problem is simply solved by one of the fuzzy approaches.
Finally, an example is illustrated for the proposed algorithm.
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