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. INTRODUCTION

There are several genralizations of classical contraction mapping theroem of Banach.In 1961 Edelstein [5] established the existence
of a unique fixed point of a self map T of a compact metric space satisfying the inequality d(T(x), T(y)) <d (X, y) which is
genralization of Banach. In the past few years a number of authers worked on this spaces.Applying the same concept and using
the basic definition of 2-metric spaces some results are obtained in compact 2- metric space

Before starting the main results first we are giving some basic concepts.
Definition (2.1): A class {Gi} of open subset of X is said to be an open cover of X, if each point in X belongs to one Gi that is Ui
Gi = X. A subclass of an open cover which has at least an open cover is called a sub cover.
Definition (2.2) A compact space is that space in which every open cover has finite sub cover.
THEOREM (2. 3): In 1961 Edelstein [5] established the existence of a unique fixed point of a self map T of a compact metric space
satisfying the inequality
d (T(x), T(y)) <d (%, y), which is genralization of Banach
2.4 Main Results:
THEOREM (6.4. 1): Let T be a continuous mapping of a compact 2-metric space X into it self satisfying the conditions:

(6.4.1a)

(T (x).2)d (v.T ().2)+ Ay, T(¥).2)
AT (0,4 (1T (),2)+ 4 (1T (1), 2)d 6 T().2)

d(T(x).T(y).a)<a

d(xT(x),a)d(xT(y).a)+d(y,T(x)a)d(y,T(y).a)
d(xT(x),a)+d(xT(y).a)+d (y,T(x),a)+d (y.T (y)),a)
+6d(xy,a)

for all x, yeX, x=y and a+y+26 <2, wherea.,y, & are non negative real then T has a unique fixed point.
PROOF: First we define a function F on X as follows:

F(x) =d(x, T(x),a), for all xeX. Since d and T are continuous on X, F is also continuous on X. From compactness of X, there exists
a point PeX, such that
F (P) =inf {F(x): xeX} = ——m- (2.4.1b)
If F (P) =0, it follows that P #T (P)
And so F (T (P)) =d (T (P),T2 (P),a)

d(T(p).T(T(p))a)<
3 d(p.T(p).a)d(T(p).T(p).a)+d(T(p).T(T(p).a)d(p.T(T(p))).a)
d(p,T(p),a)+d(T(p),T(p),a)+d(T(p),T(T(p),a)+d(p,T(T(p))),a)

Ty

+ 5d(pT(p), )

s d(p.T(p).a)d((pLT(T(p).2)+d(T(PLT(T(p)).2)d(T(p).T(p).2)
d(p.T(p).a)+d((p).T(T(p)).a)+d(T(p).T(T (p)).a)+d(T(p).TT(p).a)

so d(T(P), T2(P),a) < a/2 d(T(P), T2(P),a) +(y/2+38) d(P, T(P),a)
That is

d(T(P), T2(P), &) [1- o/2] < (y/2+8) d(P, T(P),a)

d (T (P), T2(P),a) < (y/2+8)/[1- a/2] d(P, T(P),a)
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That is
T(MP)<SF({P) whereS=(y/2+8)/[1- a/2] <1
Because a+y+28 <2
This is a contradiction to the condition (24.1b)
And hence P=T (P) consequently, P is a fixed point of T.
Uniqueness: Now we shall prove the uniqueness of P. Let if possible Q=P be another fixed point of T.
Now d (P,Q) = d(T(P), T(Q))

4(T(P)T(Q) )< o — LT (P).2)d(QT(P).2) +d(QT().2)d(P.T(D).2)

d(P,T(P),a)+d(Q.T(P),a)+d(Q.T(Q).a)+d(P.T(Q).a)

., 4(PT(P).a)d(PT(Q).a)+d(QT(P).a)dQ.T(Q).a)
"4(P.T(P).a)+d(P.T(Q).a)+d(Q.T(P),a)d(QT(Q.a)
+5d(P,Q,a)

Thatis d (P, Q)< (8)d (P, Q)

This is a contradiction because "7 <2

Hence P is unique fixed point of F.

REMARK:

Ifweputd=1, a = y=0, then we get the result of Edelstein [5] for compact metric form.

Now we are taking another type rational expression for compact 2-metric spaces.

THEOREM (2.4.2): Let T be a continous mapping of a compact 2-metric space X into itself setisfying the conditions ;

d(T(x),T(y),a)<

0{ d(x,T(y),a)d(y,T(x),a)d(x, x),a)+ ( ),a)+d(xy,a) }

L+d (T (y),a)d(v.T (x).a)d (xT (x).a)d (y,T(y).2 ) (VT( ).a)d (x.y.a)
+6d(x,y,a)

forall x,y & X, x # ywhere «, 6 are non negativereals suchthat 2a+5<1,

Then T has unique fixed point.
THEOREM (2.4.3): Let T be a continous mapping of a compact 2-metric space X into itself setisfying the conditions ;

. e d(xT(y).a)d(y.,T(x).a)d(y,T(y),a)+d(xT(x),a)+d(xy.a)

4(T(0).T(v).2) 7|:1+d(x,T(y),a)d(y,T(x),a)d(y,T(y),a)d(x,T(x),a)+d(y,T(x),a)d(x,y,a)}
+8d(x,y,a)

forall x,y & X, x=ywhere y,5 are non negativerealssuchthat 2y +5< 1

Then T has unique fixed point.
THEOREM (2.4.4): Let T be a continuous mapping of a compact 2- metric space to itself satisfying the conditions:

d(T(x).T(y).a)<

O{ d(xT(y),a)d(y.,T(x),a)d(xT(x).a)+ ( ).a)+d(x,y.a) }
L+d(xT(y).a)d (y.T (x).a)d (xT (x).a)d (y.T (y), ) (yT() a)d(x.y.a)

+7[d(y.T(x).a)+d(y.T(y).a)]+5 d(xy.a),

for all «,y,d are nonnegativereal suchthat 2« +y + 6 < 1,thenT has fixed point

Note: Above results can be proved for integral type mappings also.
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