
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 be a nonempty set and let d : X × X → (0,
∞) be a function satisfying following conditions:

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

(ii) d(x, y) ≤ d(x, z) + d(z, y) For all x, y, z ∈ X,

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

Definition 2. [5] A sequence {xn} in dq-metric space (dislocated
quasi-metric space) (X, d) is called Cauchy sequence if for

given ε > 0, ∃ n0 ∈ N, such that ∀ m, n ≥ n0, implies
d(xm, xn) < ε or d(xn, xm) < ε i.e. min{d(xm, xn), d(xn, xm)} < ε.

Defintion 3. [5] A sequence {xn} dislocated quasi-converges
to x if

lim
n→∞

(xn, x) = lim
n→∞

(x, xn) = 0

In this case x is called a dq-limit of {xn} and we write xn → x.
Leema 4. [5] dq-limits in a dq-metric space are unique.

Definition 5. [5] A dq-metric space (X, d) is called complete if
every Cauchy sequence in it is dq-convergent.

Definition 6. [5] Let (X, d1) and (Y, d2)be a dq-metric spaces
and let f : X → Y be a function. Then f is continuous to x0 ∈ X,
if for each sequence {xn} which is d1 – q convergent to x0, the
sequence {f(xn)} is d2 – q convergent to f(x0) in Y.

Definition 7. [5] Let (X, d) be a dq-metric space. A map
T : X → X is called contraction if therese exists 0 ≤ K < 1 such
that

d(Tx, Ty) ≤ Kd(x, y) for all x , y ∈ X.

Definition 8. A function f : X → Y is surjective if and only if for
every y in the co domain of Y. There is at least one x in domain

A fixed point theorem for expansive type mapping in dislocated
Quasi-metric space

S.S Pagey* and Rituja Nighojkar**
*Institute for Excellence in Higher Education, Bhopal (MP)

**Department of Engg. Mathematics L.N.C.T. College, Bhopal, (MP)

(Received 12 Jan., 2011, Accepted 10 March, 2011)

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

Mathematics Subject Classification: 47H10

Keywords : Dislocated Quasi-metric, fixed point, Surjective map.

X such that f(x) = y.

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

II. MAIN RESULT

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

d(Tx, Ty) ≥
[1 ( , )] ( , )

1 ( , )

d Ty y d Tx x

d x y

α +
+

 + β d(x, y

...(3.1)
for all x, y ∈ X,,  > 0 and +   > 1. Then T has a unique fixed
point. If further  > 1 then this fixed be unique.
Proof. Let {xn} be a sequence in X defined as follows.
Let x0 ∈ X, T(x1) = x0, T(x2) = x1, .....,T(xn + 1) = xn .......
Consider

d(xn – 1, xn) = d(Txn, Txn + 1) ≥ 1 1

1

[1 ( , )] ( , )

1 ( , )
n n n n

n n

d Tx x d Tx x

d x x
+ +

+

α +
+

+  d(xn, xn + 1)

=
1 1

1

[1 ( , )] ( , )

1 ( , )
n n n n

n n

d x x d x x

d x x
+ −

+

α +
+

 +  d(xn, xn + 1)

≥  d(xn – 1, xn) +  d(xn, xn + 1)
Therefore,

d(xn, xn + 1) ≤ 1 − α
β

d(xn – 1, xn)

= Kd(xn – 1, xn)

where K =
1 − α

β  with 0 ≤ K < 1. Similarly, we show that

d((xn – 1, xn) ≤ Kd(xn – 2, xn – 1)
and

d((xn, xn + 1) ≤ K2 d(xn – 2, xn – 1 )
Thus

d(x, xn + 1) ≤ Kd((x1, x0) ...(3.2)
d(x, xn+1) < Knd(x1, x0)

Since 0 ≤ K < 1, as n → ∞, Kn → 0. Hence {xn} is a dq-sequence
in the complete dq-metric space X. Thus {xn} dislocated quasi
converges to some x ∈ X.

ISSN : 0975-1718International Journal of Theoretical & Applied Sciences, 1(1): 25-31(2009)International Journal of Theoretical and Applied Science 3(1): 26-27(2011)



Pagey and Nighojkar 27

Existence of a fixed point

Since T is a surjective map then there exist a point y in X
such that

x = Ty. ...(3.3)

Consider

d(xn, x) = d(Txn + 1, Ty) ≥ 1 1

1

[1 ( , )] ( , )

1 ( , )
n n

n

d Ty y d Tx x

d x y
+ +

+

α +
+

+  d(xn + 1, y)

=
1

1

[1 ( , )] ( , )

1 ( , )
n n

n

d x y d x x

d x y
+

+

α +
+

 +  d(xn + 1, y)

Since {xn + 1} is a subsequence of {xn} and {xn} dislocated
quasi convergs to x.

⇒ {xn + 1} → x when n → ∞

d(x, x) ≥ [1 ( , )] ( , )

1 ( , )

d x y d x x

d x y

α +
+

 +  d(x, y)

⇒ 0 ≥ 0 +  d(x, y)

⇒  d(x, y) ≤ 0 [As  > 0]

⇒ d(x, y) = 0

⇒ x = y

∴ From equation (3.3) we have x = Tx

Thus T has a fixed point.

Uniqueness. Let u be another fixed point of T in X i.e. Tu = u

Now

d(x, u) = d(Tx, Tu) ≥ [1 ( , )] ( , )

1 ( , )

d Tu u d Tx x

d x u

α +
+

 +  d(x, u)

=
[1 ( , )] ( , )

1 ( , )

d u u d x x

d x u

α +
+

 +  d(x, u)

⇒ d(x, u) ≥ d(x, u)

⇒ (1 – ) d(x, u) ≥ 0

⇒ d(x, u) = 0 [As  > 1.]

⇒ x = u

Thus fixed point of T is unique.
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