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ABSTRACT

Optimization is a procedure of finding and comparing feasible solutions. Convex optimization is one of
the fields among several fields of Optimization techniques. This article presents the definition of interval-
valued intuitionistic fuzzy local maximum point and interval-valued intuitionistic fuzzy global
maximum point and its characterizations.
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INTRODUCTION

In this paper, we introduced the interval-valued intuitive fuzzy local maximum point. (abbreviated IVIF M point)
and the interval-valued intuitionistic fuzzy global maximum point (abbreviated IVIF M point) of convexivir sets
and its properties. Throughout this paper U as universal crisp set, | is the collection of all subintervals of the
closed interval [0,1] and IV represents the family of all closed subintervals of [0,1]. with respect to the specified set U

Convex wir-sets: Characteristics

Definition 2.1.

Let A be an on empty sub set of V. An element xre supp (A)is called an vir WM point of A if there exists ¢ >0 such
that [ ] a(x?) 2 [, ]a(x) and [y, v]a(x)<[v,v]a(x¢) for all Xx€B(x,r)
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Definition 2.2.
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An element x r € supp(A) is called an 1vir M point of an interval-valued intuitionistic fuzzy set Aif [ u,u]a(x) <

[wE1a00) and [v, v]a(x?) 2[v,v]a(x),¥xeU.

Definition 2.3.

Let A be a convex IVIF subset of IV. An element xresupp(A)is called a strictly IVIF "Mpoint of A if there

exists € >0 such that [ g,z Ja(xe)>[w,pla(x) and [v,v]a(x)<[y,v]a(x¢) for all x€B(x,r)andx/=xr.

Proposition 2.4. Let A be a convex vir setand xresupp(A)beal VIFLM

Point of A. Then xrbe a IVIF SMof A over supp(A).

Proof : Given that, A is a convexivie set and xr€supp(A)is alV IF M point, implies
[ m ] Az [ g Ja(x)and— [y v]a(x)<[y,v]a(x)

We have to prove, xee supp(A) is a IVIFéM point, that is,
[ ]1A0Qs [ p]a(xe)and [y v]a(x)=[v, v]a(x)

Suppose that x* is not a IV IF® point then there exists another point x*' € supp(A)
such that, x* <x*' implies, [g,-u]\(x) <[y, w)a(x") and [v, ¥]i(x) = [v, via(x*")
Since A is a convexn; set, then
Alp] )+ (1= Dl ] () Zmin{[w, ud- (), [ 1} ()}
> min{{, 1la(x ) [ (x )}

= [f'_"' ang
But this is not possible, by the definition of IVIF ™ point. Therefore x* =x"" . Next, for

nonmembership degree, we have,

v vl () + (1 =)y, vI AR < max{[v, v] &), [v, v] &)}
< ma{[y, VIi(x ) [y vL(x )}
= [v vIh(x)
which is a contradiction to the definition of IVIF LM . Therefore, x ¢ is a IV IF GM point.

Proposition 2.5. If A is a strictly convex IVIF set then xe is the unique IVIF GM point.

Proof: Here, we have to prove X° is a unique IVIF global maximum point.

Assume that A is a strictly convexy, set, and X* is a strictly 1V IF ™ point, implies, [u,
wlalx) < [, pla(x) and [v, v]a(x) > [v, vIa(x) _

Suppose that x** is another IVIF™ point, == [u, ulx) < [w ul(x*) and
[v v]a(x) > [y viu(x™*)

Since A is a strictly convex,; set, then
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AT wla(xex) + (1 = Dwru]ax) > min{[p, 7la(x*), [0 7 ]a(x)}
> min{[u p]a ), (1 p]A(x")}
= [1 4]a(x")
[, w]a(¥) < [, @da(x*) . Also we have [, ula(x) > [, pla(x*). Thus [u, u]a&) =[w,
Hax).
Similarly for nonmembership interval,
AR V) A+ (1= A[8 VW) < max{ [y V]I ), [v V()
< max{[v v]a(x), [y v].(x)}
= [v, v]u(x")
(v vIAx) = [y, vIax*) . dnd [y, vIAx?) < [v, vIa(e* ). Thus [v, vIix) = [v, viax™)

Hence x* is a unique IVIF™ point.

Proposition 2.6.
Let A €1V be a strictly convex IVIF set. The set of IVIF points at which A attains its IV IFSM over supp(A) is a
convex(crisp) set.

Proof: Assume that A is a convex,,r set. Let {[t, p]alxn), ... [, p]a(x % [t p]alxn)

and {[v, ¥]a(x), ...[v, v]u(x), [v—V]ax,)} be the set of all membership and non-
membership intervals of IF points contained in supp(A). If x* € supp(A) is an
1V IF ™ point of A then x° is also an IV IF ™ of A over supp(A). By definition,
supp(A) = {x @ [ plax) = 0, [y, v]ux) > O} . This implies, IV IF™ point isin

convex(crisp) set.

Proposition 2.7. Let A €1V be a strictly convex- set, then the followingconditions hold:

1. If x* e supp(A) is a IVIFY™ of A, then it is a unique IVIF™ point.
2. A attains its IVIF ™ point over supp(A) at only one point.

Proof: Let us assume that x* € supp(A) be a strictly IV IF™ point. Then there
exists € > 0, such that x € supp(A), [w ula()/F= (1 uldx?), [y, v]atx) -

[ v]ax)

and I(x)—xl1<e, == [ platx’) > [w plsdx) and [y v]tx) < [y v]itx)

Suppose x° is not a strictly IVIF™ over its supp(A), then x** € supp(A) and
x*  x¢ such that [p, ula(x*) > (& pta(x?) and [v, via(x*) < [v, vIa(x*) . Since A is

a strictly convexy - set. For all 1 €[0, 1], we have
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[ 1]axe*) = A u]alx) + (1 = Dl 1]a(x)
Al ula@) + [ pla(x0) = 4la plax)
< A p]0) + [ p]ax) = Al 1140
= [ 1)
Similarly, we can prove for nonmembership intervals. Hence x" is a only one strictly

IVIF™ point.

Proposition 2.8. Let A be a convex i set with supp (A)e . If A has a unique IVIF LM point on every closed interval
[x, y]lin its support then A is a strictly convex v set.

Definition 2.9. Let f, : U* — U be a convex function and f, : U — D[0, 1] be a
nonincreasing interval-valued IF set. The composition is denoted by f; ¢ fi = A, then the
membership composite interval function, [z, u]s : U" — D[0, 1] defined by

X)) = alfa if /i »
[, 1]a(X) fE(f(x))l /. ES”“?E’ E gsupp@)

and nonmembership composite interval function [V, v/ ], : U" — D[0, 1] defined

by

[v, vIA(x) = Salfulx)) if fs € supp(fs)
9 if fa Esupp(fs)

Definition 2.10. Let A : /" — D[0, 1] be a convex,, setand B:I' — D[0, 1] be an
another convex,; set. Then the membership composite interval sets of (A °B)(x) =
AB(x)) defined by ([ wls ° [0 ple)x) = VM pls [g wle)x)} , and~the
nonmembership composite interval sets of (A ° B)(x) = A(B(x)) defined by ([v, v]. ° [v,
vIp)(x) = AVl [y v -

Multitask convex,,, -Optimization Problems

In this part we introduce the general approach of decision making problems under

convexr sets. A decision maker wants to evaluate n-number of goals as convex functions

G, G, ...G, and m-number of IVIF-constraints C,, C,, ...C,, defined the solution space U & U”
are assumed to be given. An IVIF-decision D in U is defined by,

[ ulPx) = max{[y, ple [ ple *.o* (1 plo “Tpple *Tuple * 5w ple 1) ,
v, vIP(x) = min{[v, vl *[v vl *.. *[v vl *[pvle *[vvle *o* [y v]e ()
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1 2 n 1 2 n
where x € U and * denotes an aggregation operator. Many different aggregation

operators have been proposed. Here we desired to use min operator to aggregate the

convex combination of goals and constraints. Due to computational simplicity, D

might be expressed as a convex combination of the goals and constraints with weighting

co-efficient reflecting the relative importance of the various terms. If thereexists a subset

M € U for which A(x) reaches its maximum, then M is called the set of maximizing

decisions.

CONCLUSION

In further we can work towards the problem of assigning location centers in convex sets with interval-valued
intuitionistic fuzzy sets. That is, a convex set is characterized by an interval-valued intuitionistic fuzzy convex-
objective function and interval-valued intuitionistic fuzzy convex constraint functions over a convex set which is the
set of the decision variables. Also, assign a new location with the given convex sets using a TOPSIS-based
computational procedure.
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