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Abstract

In this paper, we consider define fuzzy invex sets and fuzzy preinvex functions on the class of
Choquet integrable functions, and interval—valued fuzzy invex sets and interval—valued fuzzy preinvex
functions on the class of interval-valued Choquet integrals. And also we prove some properties of

them.
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1. Introduction

Jang et al. have been studied interval—
valued Choquet integrals with respect to
fuzzy measures [(3,4,5]. In this paper, we
introduce the concepts of fuzzy invex sets
and fuzzy preinvex functions on the class
of Choquet integrable functions, and
interval—valued fuzzy invex sets and
interval—valued fuzzy preinvex functions on
the class of interval—valued Choquet
integrals. We also discuss fuzzy preinvex

mapping ¢, defined by Choquet integrals.

2. results

Throughout this paper, we assume that X is a
locally compact Hausdorff space, 2 is a 0—
algebra of X, M is the class of measurable
functions of X, M is the class of non-negative
measurable functions in M, and O is the class
of open subsets of X, KA is the class of

continuous functions on X with compact support,

and KT is the class of non—negative functions in
K.

- Definition 2.1 {3,4,5] A closed set-valued
function F is said to be measurable if for

each open set O C R™ .
FUO)={zlF(z)NO} = @ € 2

Definition 2.2 [3.4,5] Let F be a closed
set-valued fugction. A measurable function
f: X—>R* satisfying f(z) € F(z) for all
re X
F.

1s called a measurable selection of
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Definition 2.3 [3,4,5] (1) Let F be a closed
set-valued function and A & §2. The set-
of F on A

valued Choquet is

defined by
={(C d S(F)},
(c*)fA Fip = {( )qu|fe (F)}

where S{F') is the family of u —a.e.

measurable selections of F.

integral

Theorem 2.4 ([3,4,5)). A closed set-valued
F if
there exists a sequence of measurable
selections {f,} of F' such that

Fz)y=d{f,(z)} for all z € X.

function is measurable if and only

Theorem 2.5 ([3.4.5]). If F is a closed

set—-valued function and Choquet integrably
bounded and if we define

fr(z)=sup{rir € F(z)} and
f(z)=1inf{rlr € F(z)} for all
r € X, then f7 and f~ are Choquet

integrable selections of F'.

Theorem 2.6 [3,4,5] Let K, F,G € T.
Then we have

(1) F~F,

2) F~G— G~ F,

3y F~A forall A€ I(R7),

(4) F~ G and F~ K— F~ (G+ K).

Let AT be the set of continuous
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non—-negative functions f:X—*R“L with

compact support. We consider the following
class of interval-valued functions;

T={F|F: X>I(R") is measurable and
Choquet integrable bounded}.

Definition 2.7 A subset Ty of T is said to

be a fuzzy invex at G with respect to H,
if for each € Ty, G+tH(F, G) € T,

for all t € [0,1] where H: Ty X Ty—T is

an interval-valued mapping.

class of
continuous

We consider the following
interval-valued . functions with

selections; for each g € T,

To={FeT|F~GSG)cM}.

Theorem 28 If GE€ T and H(F G) is
comonotonic to G for all '€ T, then
T, is an interval-valued fuzzy invex set

(G with respect to the mapping H,
where H :Tg X Te>T is defined by

HFEG=H(f,f g9
=n(f "9 ).n(ft.g9").

at

Definition 2.9 Let K be a non-empty

invex subset of T. A mapping

d:K —I(R™) is said to be interval-
valued fuzzy preinvex at & with respect to
H, if

P(GH+tH(F,.G)) < (1—-t)?(G) +td(F)
for all t € [0,1] and F € K.

Lemma 2.10 If F,G &€ T with = G and
F— G~ G, then we have

(C)f F—Gdu

-_—(C)f Fap—(C) [ G
Now, we denote the following class: for

GeT, Ti={FeT:; F=GqG}

and then it is clearly fuzzy invex subset of

T.

each
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Theorem 2.11 lLet T} be as the same

above set. Assume that for all ¥ =

(i) H* (F, @) is comonotonic to &,

(ii) H* (F,G) < F- @, and

(i) F— G~ G

If we define ®F : TF—I(R™) is defined

by @X (F) = (C)f Fdy, then @F is fuzzy
preinvex at G with respect to H™.

Theorem 2.12 Let ¢) :Ff—R™ is defined
by oX(f) = (C')j fdiy and TE be as

the same above set. If @) :IF;‘—>R+ is a

fuzzy preinvex at g with respect to the
mapping 7, then ¢F :TE—I(R") is an
interval-valued fuzzy preinvex at G with
respect to the mapping H* :TEXTZ-%T ,
where H*is defined by H* (F,G) =

B ([f,f Ll g" ) =In(f 9 )n(f".q")]
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