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ABSTRACT : In this paper we have proved a fixed point theorem for continuous surjective mapping in dislocated

quasi metric space.
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I. INTRODUCTION AND PRELIMINARIES

The studies of fixed point on dislocated metric space have
attracted much attention, some of the literatures may be noted
in[1,2,3,4,5,6]. In this paper we construct a sequence and
consider its convergence to the unique fixed point of a self
map.

Definition 1. [5] Let X beanonempty setandletd: X x X - (O,
) be afunction satisfying following conditions:

(i) d(x, y) = d(y, x) =impliesx =y,

(i) d(x, y)<d(x, 2 +d(z y) Foral x,y,zOX,

Then d is called a dislocated quasi-metric on X. If d satisfies
d(x, y) = d(y, ), then it iscalled dislocated metric.

Definition 2.[5] A sequence{x} indg-metric space (dislocated
quasi-metric space) (X, d) is caled Cauchy sequence if for
given € >0, 0 ny O N, such that O m, n > n,, implies
d(x, X,) <€ord(x,x,) <ei.e min{d(x,x,),dx, X))} <€
Defintion 3. [5] A sequence {x} dislocated quasi-converges
toxif

li = li =

nl_.r?o (Xn’ X) nLn;]o (x, Xn) 0
Inthiscasexiscaled adg-limitof {x} and wewritex, - X.
Leemad. [5] dg-limitsinadg-metric spaceare unique.
Definition 5. [5] A dg-metric space (X, d) iscalled completeif
every Cauchy sequence in it is dg-convergent.
Definition 6. [5] Let (X, d,) and (Y, d,)be a dg-metric spaces
andletf: X - Ybeafunction. Thenfiscontinuousto x, [ X,
if for each sequence {x } whichisd, — q convergent to x,, the
sequence { f(x )} isd,— g convergent to f(x,) in Y.
Definition 7. [5] Let (X, d) be a dg-metric space. A map
T: X - Xiscalled contraction if thereseexists0< K < 1 such
that

d(Tx, Ty) <Kd(x, y) foral x,ydX.

Definition 8. A functionf: X — Yissurjectiveif and only if for
every yintheco domain of Y. Thereisat least one xin domain

Xsuch that f(x) =y.

Theorem 9. [5] Let (X, d) be a dg-metric space and let
T: X - Xbeacontinuous. Then T has unique fixed point.

[1. MAIN RESULT

Theorem 1. Let (X, d) be a complete dg-metric space and let
T: X - Xbe asurjective continuous mappings satisfying the
follows condition.

af1+d(Ty, y)1 d(Tx, X)

d(Tx, Ty) = 1+d(x y)

+Bd(xy

(3.1
foralx,yOX, a, f>0and a+ £ > 1. Then T hasauniquefixed
point. If further > 1 then thisfixed be unique.

Proof. Let {x} beasequencein X defined asfollows.

Let X, O X, T(X) =X T(X) =X, wveen T(X 1 1) = X evneene
Consider

a[L+ d(TXy 41, Xn+1)] A(TXy, %)
A0, 1, %) =d(TX, T, ) 2 Sew BB A

1+d(Xy, X 41)
+ Ad(X, X

n+1)

_ a[1+ d(X,, Xq41)] A% -1, %)

1+d(%, %y +1)

2 ad(X,_q, %)+ Bd(X, X, 1)
Therefore, %1% o

Ay %4 0)

1-a
d(X, X4 1) <

d(x,_ 1, %)
=Kd(x,_;: X,

whereK = PTG with 0< K < 1. Similarly, we show that
(%, - 10 X)) < Kd(x, _p0 X, 1)
d((X, X4 1) S K2d(X, 5 X, ;)

d(x, x,,, 1) < Kd((x,, X))

d(x, X..,,) < Kd(x;, X))
Since0<K<1,asn - o, K" - 0.Hence{x } isadg-sequence
in the complete dg-metric space X. Thus{x } dislocated quas
converges to some x [J X.

Thus
(32
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Existence of afixed point

Since T isasurjective map then thereexist apointyin X

such that
x="Ty. ..(33)

Consider

a1+ d(Ty, V)] d(TX, 1, Xy41)
1+d(% 41, Y)
+d(X,, 1Y)

d(x,, X) =d(Tx, . ,, Ty) 2

oL+ d(x V)] 0%, Xp4)
T 1d(.Y)

Since{x,, .} isasubsequenceof {x } and{x } didocated
quasi convergs to X.

O {x

+Bd(X,, 1Y)

} - xwhenn - o
af1+d(x y)ld(x x)
1+d(xy)

0 0=0+4d(x,y)
0 Ad(x,y)<0

O d(x,y)=0

0 x=y

n+ 1

d(x, x) = +Ad(x,y)

[Asp>0]

O From equation (3.3) we have x = Tx
Thus T has afixed point.
Uniqueness. Let u be another fixed point of Tin Xi.e. Tu=u

Now

dix, u) = d(Tx, Ty > S AU WTAMX) | g 1)
1+d(x,u)

_ a1+ d(u,u)] d(x x)
1+d(x u)

O d(x, u) = gd(x, u)

O@0-pdxu=0

O dx,u)=0 [Asp>1]

O x=u

+ B d(x, u)

Thusfixed point of T isunique.
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