
Pusan Kyongnam Math J. 10(1994), No. 1, pp. 21-23

ON A FIXED POINT THEOREM 
OF SOM-MUKHERJEE

Sang Chul Lee

1. INTRODUCTION AND MAIN RESULTS

In [4] Som-Mukherjee gives the following definition.

DEFINITION 1. Let X be an arbitrary set and Y any metric linear 
space. F is called a fuzzy mapping iff F is a mapping from the set X 

into VK(y), where W(Y) denotes the collection of all fuzzy sets A in 

Y such that (z) Aa is compact and convex in Y for each a E [0.1] and 
(u) sup^ey -A(y) = 1, where Aa = {x : 4(z) > a} if a E (0,1] and 

Aq = {x : > 0} the closure of {x : A(x) > 0}.

DEFINITION 2. Let (X)d) boa metric li口 eg space. A fuzzy mapping 

F : X —* W(X) is nonexpansive if P(F(x),F(y)) < d(x,y) for all 

hr € X.

DEFINITION 3. Let (X,d) be a metric space, A^B E W(X) and 
a E [0,1]; then we define

pa(A,B) = inf d(x,y) xeAatyeBa
Z)a(A,B) =

where H is the Hausdorff distance, and D(Ay B) — supa Da(A^ B).
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LEMMA 4 [3]. Let (瓦 d) be a complete metric linear space, F : X t 
V矿(X) a fuzzy mapping and x E X. Then there exists {ux} € X such 

that ux C F(z)・

LEMMA 5・ Let X be a set, x E X^A E W(X\ and {x} a fuzzy set 
with membership function equal to a characteristic function of the set 
(re). Then {x} C A if and only if pa(x, A) = 0 for each a E [0,1].

LEMMA 6. Let (X,d) be a metric space, then A) < d(x^y) + 

Pa(饥 4) for any xyy EX.

LEMMA 7. Let (X,d) be a metric space. If{xo} C A, thenpa(x^yB} 
< Da(A,B) for each B G W(X)

모he following Theorem due to Som-Mukherjee[3] is proved by the 
Lemmas 5, 6 and 7.

THEOREM 8. Let X be a compact metric linear space. If F : X t 
W(X) is a nonexpansive mappings then there exists a xo G X such 
that xq C F(tq).

Proof. Choose a sequence (xn)^=1 in X such that {xq} C F(xq) 
inductively. Then we can choose a convergent subsequence of

Denote this subsequence(3场)釜느 1 again and limn-^.oo So

, F(^Xq )) (1(^Xq , 3?n+l) + Far(지;서」: F(£o ))

，으』(瓦, £ 서」) + 1為 (F(:f),〕「(旳))

< d(x0,xn+i) + D(F(xn), F(xq))

< d(x0,xn+i) +d(^n,x0)

—> 0 as n <x>

for each a g [0,1].
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Hence」Pa(£o,F(瓦))—0 for each a G [0,1].
This implies 난lat {新 } C J?(x0).

COROLLARY 5. Let (X, || -1|) be a compact normed vector space and 
F : X W(X) a fuzzy mapping satisfying F(y)) < ||x —
Then there exists a z € X such that {z} C F(z).

COROLLARY 6[1]. Let X be a compact subset of a Banach space 
X. If F is a fuzzy mapping of K into W(K) satisfying D(F(x),F(y)) 
V ||x — y||, then there exists a point z E K such that {z} C F{z).
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