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ENTRODUCTION. - in this werk, we consider, exclusively, itwo ty

pes of pogsible Fuzzy Linear Programming (FLP)

orableoms:

Max: z = ¢x
4

Doe koo

¢

(F1)

Ax < by

{with only fuzziness on the constraincs) and,

Max: z = ¢x

sTt:
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iwith a furzy objective in the sense of [16]).

Based on the fact thatr in Fuzzy Mathematical Programming

piopencrat, objectives and constraiturs plays the same role, -

s The dual of an FLP problem with fuzzy objective , must be
ar FLE probiem with a fuzzy constraint set, and reciprocally.

fssentially, this previens view states that the dual concept-

Puszy constraint is the furzy objective, and reciprocally,
Mevertheless, ihe correspondence between FLP problens stated-
iy the above idea of duality is too broad. The folitowing re -
sl mikes 1t mere definite and states us the form which has-

the duddoofl s PLY problem in g more accurate way.



T

o

RESULT 1.+ CGiven an FLP problem, P1 or P2, there 1s always -

such one that both are dual and, besides, they ha~
ve the same fuzzy solution,

Frooi: Suppose start from an FLP problem such as,

Max: cx .
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0
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. S n it Coa . : . .
being ceR T, beRY and A{mxn) known matrices of real values.

i1 we state the tuzziness of the constraint set by means
of an m-vector of membership functions u = (u1,...,pm) given-

oy,

(hi+dj)~v}/dj Dobotd 2v2bo, =1, ,m
v } g7 B
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ek, ui(v) =
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: bj+dj<v
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whoere, as usual, the values djaR {(J=t,...,m) express the vio-
Lations which the decision-maker alleows in the accomplishment
ol the linear constraints of (i); we know that the fuzzy solu
tion ot (1) is tound by obtaining the optimal solution of the
Linear parametric problen,

Max: cx

s,T.

plAX,b) > & 0 -
x 20, acf0,1]

Bur, according to (23,

P, B

N

a = AX < b o+ d{1-a)

rhe whole expressed i a matrix form.

Theretore, we have

=
b
-
o R
P
he

Wi
.

AX < o d(l"u) (3)
x > 0, acf0,1]

As o this problem is a classical parametvic linear programming
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problem, 1ts dual is given by,

Min: [ b o« d(1“u}yli

R A (41
ud' > ¢
u > 0, a£[0,1l
o,
. ,‘n ) ~ —~
Y o= {uelk™/ uA' > ¢, u > 0}
we have,
Min: au
st
e
a = b+ d(1-a) Lo

ueY, ae[0,1]
taking B=l-a, this problem is equivalent to

Min: au

s.T
2 = b+ d(i-a)
ueY, wel0,1]

(o)

understanding the equivalence in the sense that every optimal
=elution of (5) 1Is also an optimal solution of (6).
But as,

i

ST bj*ij <> (:bj+dj~aj)/dj 2 1=-B, j=1,...,m

(b) may be rewritten as,

. ) (7}
Pj(a}} ; 'i”B', 3=1, ... ,m
0,1]

veY, el

bewnyg W (<) given by (2). Thus

, (7) is an FLP problem with fu
Uy nhj&ctivc,

Min: au -
~ (8)
ueY
with membership functions in the objective coefficients gliven
by (2). Furthermore, this FLP problem has the same fuzzy solu

ionoas (1), only by means of taking B=1-q.
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1f we had initially started from a P2 FLP probiem, deve-
lopping 1t, in relation to the previous one, in a puvallel --
way, we should have come to a Pl FLP problem with the same fu

2y solution as the one taken from the very start$

REMARK. - Taking into account tnis result, whenever the member
7 ship functions which take part in the statement of -
vhe problem be Like {2), we may define the dual of an FLP pro
blem given by (1), as (7), or reciprocally, the dual of (8) -
a5 problem (3).

towever, it seems that a gecod definition of the dual pro

blem may only be stated in similar cases to the previous one,

.., with linear membership functions. Now we shall see that

under little restrictive hipotheses, the above result is easi
ly upplied in general.

RESULT 0. - Given an P1 (P2) FLP problem with membership func-

T tions u(e) = [pi{-},...,um(-)} for the restricti -
ons {costs), if these are continuocus and strictly monotones,-
¢rther increasing or decreasing following the sense of the 1
nequalities (depending on whether it maximizes or minimizes),
there exists always another P2 (P1) FLP problem, dual of the-
former, and of such a kind that both possess the same fuzzy -
sulution,

Proof: Let,

Wt R e T0,1] 5 = 1, ... ,m

Fe vontinuous and strictly increasing functions for the FLP -

R EN TP
pronten,

Max: c¢x

s, 10 :
Ax < D
x > 0

1
H

woe o shall find their fuzzy solution from every o-cut of the fu

LIy constraint set,

u{Ax,h) > w, UEL0¢1}

cut according toe the Lipotheses,

b
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(A%, b a = Ax < (o) = u o (a)
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and the proof it follows as ir the Result 188

CONCLUDING REMARKS.- The linearvity of FLP problems which have

been considered, is never lost by the =--
special form which the membership functions may be haye, gven
il these are non lincar. This fact is only related to the pa-
rameter used, therefore the linearity of the problem is not a
frected.,

The most important uselfuness derived from the dual rela
tionship which has been shown in this work, lies in the abili
ty of solving problems with fuzzy constraint set without le -
tting this fuzziness affect said set. This can be obtained by

menn of the dual, which make casy the problem.
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