Journal of Information Engineering and Applications www.iiste.org
ISSN 2224-5782 (print) ISSN 2225-0506 (online) 5-'—.5[1
Vol.4, No.11, 2014 IIS E

Fixed Point Theoremsrelated To Compact Metric Spaces
R.K. Sharma & Bharati Chourey
Department of Mathematics, BUIT, Bhopal
"Research Scholar, Department of Mathematics, BBHBpal
Email: bharatichourey@gmail.com

Abstract

In the present paper we established a fixed pbedrem incompact metric space and another result is proved
for pseudo compact tichnov space. Our results @nerglization form of many known results.
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2. Introduction & Preliminaries:
There are several genralizations of classical astibn mapping theroem of Banach [1].In 1961 Eeeéisf4]
established the existence of a unique fixed pofna gelf map T of a compact metric space satisfytimg
inequality d(T(x), T(y)) <d (x,y)
which is genralization of Banach. In the past f@ars a number of authers such as Fisher [5], [2&rl2]
have stablished a number of intresting resultsampact metric spaces. More recently Fisher and Nanfiél],
Popa and Telci [10], Sahu [13] described some vValtgsults in compact metric spaces.
Jain and Dixit [7], Pathak [9], Khan, S. and ShaifBjaworked on pseudo-compact Tichonov spaces. iRBce
Bhardwaj etl.[2,3] also worked for thease spaces.
3. Main Results
Theorem 3.1:
Let F be a continuous mappings of a compact mgpgce X into itself satisfying the condition; (3.1)

d(F (), Fly) ) < a, A0, B )+ a, 0y, Fy) + 2, A 30 + ayman{d(, F ), d(y. F, ). dle )] (3.2)

For all x, ye X, x£y anda;+a; + a5 + 2a,<2, wherea,, a;, a5, 3, are non negative real numbers, then F has a
unique fixed point.
PROOF:
First we define a function T as follows:
T(x) =d(x,y(x)), for all xe X. Since d and F are continuous on X, T is alsatinoous X. From compactness of
X, there exists a pointéX, such that
(3.1.1) T(P) =inf{T(x): xeX}
If T(P)} O, it follows that RF(p)
And so T(F(P))=d(F(P¥} (p))
d(F(P)),F(F(P)}sd(P Fp)+a, d(P, Fp) + a4 d(F, F) +a,max{d(P, Fp), d(F, F]]
therefore,
d(F(P)E*(P)) <ZLd(F(P)F*(P)) + ZXd(F(P),F*(P)) + & + a,) d(P,F(P))

That is, d(F(PE*(P)) [1- -] < 2+ 4,)d(P.F(P))

d(F(PE*(P) < €+ a,)/ [1-2 = ] d(P.F(P))
That is, T(F(P)) < ST(P)
Where S2(+a,)/ [12 — 2] <1
aytag +ag +2a,<2
Which is a contradiction to the condition (1a2)d hence P=F(P),consequently P is a fixed poiRt of

Uniqueness:
Now we shall prove the uniqueness of P. Let if fmes:P be another fixed point of F.
Now d(P,Q)= d(F(P)),F(Q))
d(F(P),F(Q)) <a,d(P, Fp)+ a, d(P, Fp+a, (P, Q+a, max{d(P, Fp), d(Q, Fy JH+d(P.Q)
That is d(P,Q)<§§ +a4)d(P,Q)
Which is a contradiction because + 2a,<2
Hence P is a unique point of F.
Theorem 3.2
Let P be a pseudo compact Tichonov spaceudmela non-negative real number valued continuonistiion over
(PxP) satisfying.
[3.2.1]u(x, x) = 0, for all xe P and

w(x, y) =u(x, z)+u(z, y) for all x,y and £ P

Let T:P — P is a continuous map satisfying;
[3.2.2]
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(T Ty) = n YA+ px, T+ ply, Ty)+ pey)+min{ u(x, T, ply, T,), p(x.y)}]
for all distinct x,ye P, then T has a unique fixed point in P.
Proof: We define d: P> R by
G(P) =p (Tp, p)
for all pe P, when R is a set of real numbers cledrig continuous, being the composite
of two functions T andl, since P is pseudo compact Tichonov space; eeatywalued
continuous function over P is bounded and attagmbaunds. Thus there exists a point say
Ve P, such that
d(V) =inf{ ¢ (P) : pe P}
Itis clear thath(P) C R. We now affirm that v is a fixed point for T.nbt, let us
thatT,# v.
so by (2.2)

O(Ty)= (T A, Ty)

=w(T (TV), TV)

dTMW)< (T, M+ 1(Ty,V) ]

=u(Ty,v)

This impliesd(T(V))= W(T?v, Ty) < w(Ty, V)

A contradiction, so T(v) = v

i.e. ve P is a fixed point for T.

To prove the uniqueness of v, if possible, l&tvbe another fixed point for T,i.e
Tw= W and w# v

So by, [3.2.2]

u(v, w) = (Ty, Ty)

< H(VI W)[1+ M(V! T'l.l')+ H(Wi TH.I)+ H(VI W) + mln{ H(V! T'l.l')i M(W! Tw)v M(Vi W)}]
(v, w) <p(v, w)

Again it is a contradiction. HenceevP is a unique fixed point for T in P.
This completes the proof.
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