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Abstract: This paper is devoted to the introduction and study of fuzzy
lower and upper weakly semi-precontinuous multifunctions between a
general topological space (x,7) and a fuzzy topological space (¥, 7;) .Using
the mapping F. and F- several equivelent conditions of a lower and upper
fuzzy weakly semi-precontinuous multifunction.
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1. Preliminaries

Throughout the paper , by (x,7) or simply by x we will mean a
topological space in classical sense, and (¥,7;) or simply by 7 will stand
for a fuzzy topological space (fts, for short) as defined by Chang’s
[1].Fuzzy sets in ¥ will be denoted 4,B,U,retc. and interior(semi-
interior) and closure (semi-closure) and complement of a fuzzy set 4 in an
fts ¥ will be denoted by /nr 4 (Sined) CI.4(SCl4) and 1- 4 respectively.A
fuzzy set 4 of fis ¥ is called fuzzy preopen set (fuzzy preclosed set) if
A< IntClA(4 > ImCIA4) A fuzzy set 4 of fts x is called semi-preopen set(fuzzy
semi-preclosed set) if there a fuzzy preopen set U such that
Us A< CIU(ImU < A<U). Let 4 be any fuzzy set a fis x ,then fuzzy semi-
preclosure ( sPci 4, for short) and fuzzy semi-preinterior ( SPint 4, for short)
of .4 are defined as follows : sPci 4 =N {B |B is fuzzy semi-preinterior and
A<B} SPint 4=U{B |B is fuzzy semi-preopen and B< 4}. when a fuzzy
set 4 1s quasi-coincident (q-coincident, for short ) with a fuzzy set 8 in
(Y.7), we shall write 4q5B ,if 4 and B are not g-coincident, denoted by
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4 qB .The words ‘neighborhood’ and ‘fuzzy topological space’ will be
abbreviated as ‘nbd’, and ‘fts’ respectively.

Definition 1.1. Let (x,7) be a topological space in the classical sense
and (r,7,) be a fuzzy topological space. F:x »r is called a fuzzy
multifunction iff for each xecx, F(x)isa fuzzysetin 7.

Definition 1.2. For a fuzzy multifunction F:x » ¥ ,the £, (4) and F~ (4)
of a fuzzy set 4 in 1 are defined as follows:

F (A)={xeX: F(x)q4 },

Fr)y={xeX:. F(x)SA4 }

Theorem 1.3.[4] For a fuzzy multifunction F:x -y we have F (1-4)
=X —F"(4), for any fuzzy set 4 in r.

Definition 1.4. For a fuzzy multifunction F:x -7 is called :

(a) fuzzy lower semi-precontinuous (f.l.s.p.c., in short) at a point
x, « X iff for every fuzzy open set v in ¥ will x, ¢ F. (), there exists a
semi-preopen nbd U of x, in X suchthat vcF (),

(b) fuzzy upper semi-precontinuous (f.w.s.p.c., in short) at a point
x, e X U for every fuzzy open set ¥ in ¥ will x, € F7 (")), there exists a
semi-preopen nbd U of x, in X such thatv c - @),

(¢c) flsp.c (fuspc)on x iffitisrespectivety soateach x <x,

(d) fspc.on x iffitisfls.p.c andfusp.c..

Definition 1.5. For a fuzzy multifunction F:.x - iscalled :

(a) fuzzy lower weakly semi-continuous (f.1.w.s.c., in short) at a point
x, =X uf for every fuzzy open set vin v will x, «F (), there exists a
semi-open nbd U of x, in X such that v cF. (sciv),

(b) fuzzy upper weakly semi-continuous (fu.w.s.c., in short) at a point
x, e X iff for every fuzzy open set IV in ¥ will x, =F" ("), there exists a
semi-open nbd U of x. In X such that v cF (sciy,

(c)flws.c. (fuwsc)on X iff it is respectivety so at each x, X,

(dyfws.c.on x iffitisflws.c and fuws.c .
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2. Lower and upper weakly semi-precontinuous fuzzy
multifunctions

Definition 2.1. For a fuzzy multifunction F:x -7 is called :

(a) fuzzy lower weakly semi-precontinuous (f.1.w.s.p.c., in short) at a
point x, e x iff for every fuzzy open set vin r will x, e . (), there exists
a semi-preopen nbd U of x, in X such that vcF, (sci),

(b) fuzzy upper weakly semi-precontinuous (f.u.w.s.p.c., in short) at a
point x, e X iff for every fuzzy open set v in v will x, e F~ (), there exists
a semi-preopen nbd U of x, in X such that vcF-(scw),

(c) flw.s.p.c. (fuw.s.p.c.)on x iff it is respectivety so at each x, =.x,

(d)tws.p.c.on x iffitisflws.p.c and fuwsp.c. .

Remark 2.2. It is clear from Difinition 2.1 and 1.4,1.5 that every fuzzy
semi-continuous (weakly semi-continuous, almost semi-continuous [7],
weakly semi-continuous [8],semi-precontinuous [9]) multifunctions is
f.w.s.p.c. where as the converse is not true.

Theorem 2.3. Let Fx -7 1sflws.p.c.(fuw.s.p.c)iff for every fuzzy
open set VinY ,F, (V)CSPint F, (SCIV) (respectively,F™ ()T SPint F* (SCIV) ).

Proof. we prove the theorem for the case of f.1.w.s.c. of F only; there
other case 1s quite similar.

Let F be flws.p.c.and ¥ befopenin 1 .If x<F. (), then there exists
semi-preopen nbd U of x in X such that v cF (sciv) and hence
UCSPint F_(SCIV) .

Conversely , let x=x and V be fuzzy open set in ¥ such that
xeF ¢). Then xeF (gHCSPint £ (SCIV)y=U (say). Thus U is a semi-
preopen nbd of x» such that vcF (sciv)y and consequently, F 1is
flwsp.c. .

Theorem 2.4. If F:x 71 1s flws.p.c, for every fuzzy pre-semiopen
set 1 In ¥ ,F. (V)CSPint F, (SCIV) .

Proof. Let F be flwspc. and V¥ be any fuzzy pre-semiopen set in
v .For anyx < F, ("), then there exists semi-preopen nbd U, of x in X such



that U _cF.(sciunscl v )cF, (scivy and hence F,()ycu{U, :xeF, ()}c
F.(scivy, and hence F™(V)CSPint F™ (SCIV) .

Theorem 2.5. If F:x 7 is fuws.p.c., for every fuzzy pre-semiopen
set ¥ in Y, F (V)CSPint F* (SCIV).

Proof. Similar to Theorem 2.4. and omitted .

Theorem 2.6. If a fuzzy multifunction F:x -7 isflw.s.p.c.on X, then
SPcl F.(V)CF. (SCIv) for any fuzzy openset ¥ in 7.

Proof. Let xe¢F (sciv), where v is a fuzzy open set in r. Then
F(x) qSPcl V S0 F(x)<1—5Pcl v . By fuzzy lower weakly semi-precontinuity
of Fthere exists a semi-preopen nbd U of x in X such that
F(z)<5Pcl(1~5C1 v )<1-¥ forall zeu .Thus F(z) qV,ie z¢F. (), for all
z€U,hence U=NF ()=. Since U is a semi-preopen nbd of «, it then
follows that x«F. (SC1V).

Theorem 2.7. If a fuzzy multifunction F:.x » ¥ isfu.w.s.p.c. on X, then
Spcl F* (V) cF"(sciv)for any fuzzy open set ' mn ¥.

Proof. Similar to Theorem 2.6. and omitted .
Theorem 2.8. Let F:x -7y is fuzzy multifunctions then following are
equivalent:

(a) Fistlws.p.c,

(b) forany fuzzy open set ¥ in ¥, F (V)CSPint F,(SClv) and
F*(VYCF" (SCIV).

Proof. Evident.

Theorem 2.9. Let r.x -7 is fuzzy lower weakly semi-precontinuity if
for each fuzzy open set 17, F, (ciy) is fuzzy semi-preopen set.

Proof. Straightforward.
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