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ABSTRACT. Information and Communication Technology has faced a lot of challenges in terms
of security of data and information. The aim of this paper is to prove some common fixed point
theorems for expansive type mappings, firstly for a continuous mapping and secondly for a
surjective mapping. These theorems are generalizations of some recent results in complete bdislocated metric space. The methodology involved is purely mathematical in nature with
applications in computing. Moreover, we give various applications of these results in computer
security, forensics and Information and Communication Technology.
Introduction
In this paper we give some properties in metric spaces and their applications to computing.
Generalizations of Banach contractive principle have been obtained from many authors in several
spaces. DS.Jaggi[1], Dass and Gupta [2] introduced rational expressions types of contractions. Also
Rhoades [3] established a partial ordering for various definitions of contractive mappings. Hitzler
and Seda, introduced the concept of dislocated metric space as a generalization of metric space. In
2005 Zeyada et al. initiated notion of dislocated quasimetric space. Further many authors proved
fixed point theorems in such spaces. Motivated by the work of many researchers on fixed point
results for expansive mappings in metric spaces, our aim in this paper is to establish and prove some
fixed point theorems for expansive mappings in complete b - dislocated metric spaces that is a
generalization of dislocated metric space. The results obtained here in are important in computer
engineering and technology, ICT and computer security.
Preliminaries
Definition 2.1 [6] Let X be a nonempty set and a mapping d : X  X [0,] is called a dislocated
metric (or simply d -metric) if the following conditions hold for any x, y, zX :
i. If
, then
ii.
iii.
The pair
Example 2.2 If

is called a dislocated metric space (or d -metric space for short). Note that when
may not be 0.
, then

Definition 2.3 [6] A sequence
for given

, there exists

defines a dislocated metric on X.
in d -metric space

is called: (1) a Cauchy sequence if,

such that for all
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, we have

or
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, (2) convergent with respect to d if there exists
such that
. In this case, x is called the limit of
and we write
.
A d -metric space X is called complete if every Cauchy sequence in X converges to a point in X.
Definition 2.4 [8] Let X be a nonempty set and a mapping d : X  X [0,] is called a b dislocated
metric (or simply b -metric) if the following conditions hold for any x, y, zX and
:
i. If
, then
ii.
iii.
The pair
is called a b -dislocated metric space. And the class of b -dislocated metric space is
larger than that of dislocated metric spaces, since a b -dislocated metric is a dislocated metric when
s =1.
Definition 2.5 [8] A sequence
in a b -dislocated metric space
converges with d respect
to if there exists xX such that
. In this case, x is called the limit of
and
we write
.
Preposition 2.6[8] Limit of a convergent sequence in a b -dislocated metric space is unique.
Definition 2.7 [8] A sequence
sequence if, given

in b -dislocated metric space

, there exists

such that for all

is called a Cauchy
, we have

or

.
Preposition 2.8[8] Every convergent sequence in a b -dislocated metric space is Cauchy.
Definition 2.9[8] Ab -dislocated metric space
in X is convergent.

is called complete if every Cauchy sequence

Example 2.10 If
, then
defines a b -dislocated metric on X with parameter
s=2.
Some examples in the recent literature shows that in general a b -dislocated metric is not
continuous.
Main results
In 1997, the mathematician D. S. Jaggi introduced for the first time the rational expression
condition in metric spaces. In the present paper, we prove fixed point theorems for continuous
expansive mapping in complete b -dislocated metric spaces using this rational expression.
Theorem3.1 Let
be a complete b -dislocated metric space with a parameter s 1, and T a
continuous self mapping on X satisfying the following condition:
(1)
for all

be an arbitrary point in X . Define inductively the sequence
By the condition (1) we have:

as follows:
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Therefore:
Where
Similarly, we have
Continuing this process inductively, we obtain:
Let
with
, and using the triangular inequality we have:

(2)
Since
So

, and taking limit for

we get

is a Cauchy sequence in complete b -dislocated metric space X , there exists an element
such that

b -dislocated converges to
Thus

Uniqueness. Let

. By continuity of T we have:
is a fixed point of T .

and x be fixed point of T . That is

This implies

, which gives
implies

and

. Then by (1)

. Similarly

. Further

. Hence fixed point is unique.

Theorem 3.2 Let
be a complete b -dislocated metric space with a parameter s 1, T a
surjective self mapping on X satisfying the following condition:

for all
and the constants ,  non negative, where
unique fixed point in X .
Proof . Let

be an arbitrary point in X . Define inductively the sequence

(1)
Then, T has a
as follows:
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In the same manner by condition (1), we obtain that the sequence

is a Cauchy sequence in X .

Since X is a complete b -dislocated metric space; hence the sequence

b –dislocated converges

to
. Since T is a surjective mapping, then there exists a point y X , such that
Consider

(3)
In (3), taking limit as

, we get:

, which implies

Similarly
. From
Uniqueness . Let x be another fixed point of T in X .
Again from condition (1) we have:

This implies that

Thus

is a fixed point of T .

. Similarly we have

Since
is b -dislocated metric space, we get
The proof is completed.
For replacing constant  with zero in the above theorem we get the following corollary.
Corollary3.3 Let
be a complete b -dislocated metric space with a parameter s 1 , and T a
continuous self mapping on X satisfying the following condition:
and the constants  where

for all
Example 3.4 Let be

Then, T has a unique fixed point in X .

and let be a b -dislocated metric

Let be the self mappingT:

defined as

a complete b -dislocated metric space and for all

defined as
.We notice that

is

have:

Thus all conditions of corollary 3.3 are satisfied and has a unique fixed point

.

Theorem 3.5 Let
be a complete b -dislocated metric space with a parameter s 1, and T a
continuous self mapping on X satisfying the following condition:

(4)
for

all

,

and

the

constants

non

negative

where

Then, T has a unique fixed point in X .
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Proof. Choose

arbitrary and define the iterative sequence

27

as follows;

By condition of theorem have:

(5)
From (5) we get:

Therefore

and putting
where
Continuing in this way, inductively obtain:
Since

and provided that

and taking limit as

similarity with above theorem 3.1 we can show that

In

is a Cauchy sequence in complete b -

dislocated metric space X . So there is a point u in X such that
SinceT is a continuous, we have:
Thus, u is a fixed point of T .
Uniqueness. Let v be another fixed point of T .
From (4) have:

(6)
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This implies that

Last inequality gives
point is unique.

By property of b-dislocated metric we have

Hence fixed

Applications to computer security, information and communication technology
The results obtained here are important in computer forensics and cryptography in securing data and
information. It has direct applications to elliptic curve cryptography. Hence, this enhances
applications in ICT and other areas of computing.
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