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Abstract—

T

he purpose of this paper is to apply fixed point theorem in Chatterjea mapping. We verify the theorem using
an example also. Our main theorem extends and improves fixed point theorem in literature.

Keywords— Fixed point theorem, Chatterjea Mapping, Fixed point, Metric space.
I. INTRODUCTION
Fixed point theory is one of the most dynamic research subjects in nonlinear science. The feasibility of application of it
to the various disciplines increases its beauty more and more. The most impressive, smart technique to find the desired
fixed point was given by Banach which gave direction to several authors in solving various problems in different
research field. Thereafter, many authors proved different generalizations by proving different types of fixed point
theorems in complete metric space like Reich [11],Kannan [5],Suzuki [18] , Hardy G.E. and Rogers [4]. Following this
trend, in 1972, Chatterjea [2] introduced the following definition.
A mapping T on a metric space (X,d) is called Chatterjea if there exists

such that

for all
Chatterjea contraction is similar to Kannan contraction. Motivated by the Kannan, we prove a fixed point theorem for
Chatterjea mapping. This paper opens way to apply this fixed point theorem for some more different settings given by
Rhoades [13].
The article includes the example showing that the obtained result is significant.

See [18,3] : Let

II.
LEMMA
be a metric space and let T be a mapping on X. Let
Then,
III.

satisfy
holds.

FIXED POINT THEOREM

We define Δ as given below:
We first put Δ and Δj.( j = 1, . . . , 4) by

(4.1)
IV. MAIN THEOREM
S e e [ 3 ] Define a non increasing function ψ from Δ into ( 1/2, 1] by
(4.2)

Let T be a mapping on a complete metric space (X, d). Assume that there exists α, β ∈ Δ such that
(4.3)
for all x, y ∈ X. Then T has a unique fixed point z. Moreover
Proof: We put

holds for every x ∈ X.

(4.4)
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Since
holds.
From assumptions, we have
(4.5)
and hence

(4.6)

Since,

(4.7)
We have,
(4.8)
and hence
Fix
From (4.6), we have

(4.9)

(4.10)
So,
is a Cauchy sequence in X. Since X is complete,
We next show

converges to some point
(4.11)

Since
We have

converges, for sufficiently large
(4.12)

And hence
(4.13)
Therefore, we obtain
(4.14)
By (4.11) we have
(4.15)
And hence
(4.16)
Let us prove that z is a fixed point of T.
(i)

Where

we assume

Then we have,
(4.17)
So for sufficiently large
(4.18)
holds and hence
(4.19)
Thus we obtain,
(4.20)

Which is a contradiction. Therefore, we obtain
(ii)
Where
We have,

we assume

(4.21)

Which is a contradiction. Therefore, we obtain
Where

, we consider two following cases here.
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(a) There exist at least two natural number n satisfying
(b)

for sufficiently large

In the first case, if we assume
In second case, we have by (4.16),

can not be Cauchy. Therefore
for sufficiently large

From the assumption,
(4.22)
Since
(i)

.
, we note that

Where
.

By lemma II, either
Or

(4.23)

Holds for every

Thus, there exists a sub sequence

such that,

(4.24)
For

From assumption, we have
(4.25)

Since
we obtain
Therefore we have shown
in all cases.
From (4.11), the fixed point z is unique.
This proves our theorem.
V. EXAMPLE
and define a mapping T on X by

Put

For

. Then T satisfies the main theorem.

VI. CONCLUSION
It concludes if it satisfies this fixed point theorem in Chatterjea Mapping, then several other theorems can be proved in
Chatterjea Mapping.
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