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ABSTRACT
Inthe present paper, we shall proved a fixed point theorem for mapping in two metric spaces.
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INTRODUCTION

In 1968 Maia (1) generalized the result of well known Banach, S. (2) contraction Principle by taking two metrics on a
set X. During the past few years Maia's theorem was generalized and fixed point theorems proved in several
directionsby Iseki,K.(3), lyer,S.(4), Mishra (5) Ray, B.K.(6), Rus, I.A.(7), Singh,S.P. and Pant,S.P. (8) Bhore, S.K. (9)
Phatak,H.K. (10) and others

OUR MAINRESULTS

Theorem 1: Let (X, d;, dy) be metric space such that the following are conditions holds,
(i) di(x,y)<dy(xy)forall x,yeX.
(if) (X, dy) is complete space.
(iii) Two mappings S, T : X — X be a mapping are continuous with respect to d; and satisfies inequality
2 < da(xy)dz (Sx,Ty)[ 1+2(/d2 (xy)+d2 (v.Ty )}’]
[dz 5% TYI” = C o g oy vt 5P Ces v 671y 97

Then S and T have a common fixed point, further if 0< € < 1 then each of S and T has a unique fixed point and
these two fixed points coincide.

Proof: Let Xy ¢ X be an arbitrary and define a sequence {x,} be a sequence of X then we defined as below
Xom-1 = SXom-2, Xom=TXom1, M=1,2, 3, ....... then we show that the sequence{x,}of iterates at X, is a Cauchy sequence. If
for some k be the positive integers such that x.; = X, then {x,} is a Cauchy sequence. Suppose that the positive
Xm-17 Xm for each m=1, 2, 3,...then for x = X,m,and y = X1 Using inequality (iv), we have

dy (X2m—2,X2m—1)d; (XZm—l'XZm)[ 1+ 2{\/d2(X2m—2'X2m—1)+d2 (X2m—-1,X2m )}2]

[dy (Xom—1,X2m)]* S C
[ 1+ {/dyKam—2s Xom) +do Kom—1, Xom-1)}* + (¥ d2(Xam—2, Xom—1)+dy Kom—1,Xzm )}?]
< CdZ(XZm—ZIXZm—l)dZ (x2m —1.%2m)[ 142{/d2 Gam —2.X2m)}?]
- [1+{/d2 Gom —2.x2m )} +H{/d2 (x2m —2.X2m)}?]
< CdZ(XZm—ZvXZm—l)dZ (x2m—-1X2m)[1+2d2 (x2m—2.%X2m )]
- [1+2d2(x2m—2.%2m)]

[ d2 (Xom—1,X2m)]*< Cdy (Xom—2, Xom—1)d2 (Kom—1,X2m)
dz (Xzm-1,X2m) < Cdy(Xzm -2, X2m—1)
Where C < 1. Proceeding in this way we getd, (Xpm—1, X2 ) < € 2™ 1dy (Xpm—2) Xom—1)

By calculations we can easily seen that the following inequality hold for sequence {x,}.
j—1
d, (Xi: Xj) < ch;l dy (X, X 4+1)

Cl
= (E)dz (X0, X1)  j<i

Tends to zero as i— .
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It follows that {x,} is a Cauchy sequence with respect to d,. Further by condition (i) sequence is a Cauchy under
metricd;. Since X is complete space there is some u in X such that lim,_ x, = p in the metric d;. Since S is
continuous on X it is continuous at p also. Sp = S1ogm e Xn= S 108m e Xom=108m—e  SXom=108mow  Xom+1= P

Similarly, by the continuity of T we have Tp = p, Hence p is the a common fixed point of S and T.

Let p and g be two distinct common fixed point of S and T then
[d; (p, D]* = [d,(Sp, T®)]?

d2 (p.@)d2(Sp,T)[ 1+2{y/d2 (p.a)+d2 (4. Ta)}?]
[1+{/d2(p.Tq)+d2(q,Sp)}*+{/d2(p.Sp)+d2(q,Tq)}*]

d2(p.a)d (0.)[ 1+2{/d2 (p.@)+d2 (0,9)}?]
[1+{/d2 (p.a)+d2(q,p)}?+{/d2(p.p)+d2 (q,9)}?]
=C[d, (p, I

Since 0 < C < 1 we aarive at a contradiction then p = q. Therefore S and T have unique common fixed point.
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