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Abstract—In this paper , | prove the common fixed point theorem for
a pair of mappings Satisfying rational type contractive conditions in
frame work of complex valued metric Space. The prove results
generalize and extended some of the know result in the literature.

Keywords:- contractive type mapping , complex valued metric space
, common fixed point Rational contraction

AMS Classification:- 54H 25, 47 H 10

1. INTRODUCTION

One of the main area in the study of fixed point is metric fixed
point theory, where the major and classical result was given
prove by Banach [1], known as the Banach contraction
principle, states that if (X,d) is a compete metric space and
T:X — X is a contraction mapping i.e.

d(x,y) < ad(x,y) for all x,y € X, where « is non negative
number s.t. a < 1. then T has a unique fixed point.

In 2011, Azam, A & fisher, B & Khan M. [2] introduced the
complex valued metric space & Verma & Pathak [3]:,solanki
et.al.[5], sintunavarat, cho., Kumam [4]: Chandok, S. [6,7,10]:
Jungek, LG [11]; Sessa S [8]; Wintunavarat W [13]; Fouz kard
F [12]; Nashin Inded Hashn [9] and many others. In this paper,
we prove some common fixed point theorems for two pair of
weakly mapping satisfy a contractive condition of rational
type.

Theorem 1.1 let T be a continuous self map defined on a
complete metric space (X, d). Suppose that T satisfies the
following contractive condition.

d(Tx,Ty) < a—d(y'T;();‘cdy()x'Tx) +Bd(x,y), Vx,yEX,x #

Y,....1.1.a where , €[0,1), s.t. a+ 8 <1. Then T has
a unique fixed point

Also, in 1975 Dass & Gupta prove that every continues self
map on the metric space (X, d) which satisfies the

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

1
d(Tx,Ty) <« TraGey) +pd(x,y), Vx,y€

X, ......1.1. b where

a,B €[0,1), s.t. a+ B < 1. Then T has a unique fixed
point

2. PRELIMINARIES

Definition 2.1 [2] let ¢ be the set of complex number and let
Z1, Zp, € C as follows:

Z, < Z,<>Re (Z,) < Re(Z,),Im (Z,) < Im(Z,) ..2.1.a

Consequently Z; < Z, if one of the following condition is
satisfied

a) Re (Z,) = Re(Z,),Im (Z,) < Im(Z,)
b) Re (Z,) < Re(Z,),Im (Z,) = Im(Z,)
¢) Re (Z,) < Re(Z,),Im (Z,) < Im(Z,)
d) Re (Z,) = Re(Z,),Im (Z,) = Im(Z,)

In particular Z, = Z, if Z; # Z, and one of (a), (b),(c) is
satisfies and if Z; < Z,

then only (c) is satisfied that
1. ab ERanda <b =>aZ<bZ VZEC

2. 0<2 £2Z, =7y <|Z)

3. Zi1<Z,and Z, < Z3=> 7, < Z3

Definition 2.2 Let X be a non-empty set, & C be the set at
complex numbers suppose that the mapping d: X XX - C
satisfies the following conditions

0] 0<d(x,y)Vx,y €X&d(x,y) =
0iffx=y

@iy d,y)=dy,x)vxy €X

(iii) dx,y) <d(x,z)+ d(z,y)Vx,y €X

Then d is called a complex valued metric on X and (X, d) is
called a complex valued metric space.
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Definition 2.3 Let (X, d) be a complex valued metric space  So that
and let {x,} be asequencein X. Then {x,} converge to x iff
asn - o | d(Xzk+1, x2k+2)|
| dGn| 0 @+ 5+9)
Definition 2.4  Let (X, d) be a complex valued metric space S 1-B+y+0) | d(x2k'x2k+1)|

and let {x,}be a sequence in X. Then
sequence iff

{x,} is a cauchy

asn — oo wherem € N.
| d(xn'xn+m)| -0

3. MAIN RESULT :

Theorem 3.1 Let (X, d) be a complete complex valued metric
space and let the mapping F,G:X —» X  satisfies the
condition.

d(x,Fx)d (x,Gy)+d(y,Gy)d(y,Fx) +

d(Fx,Gy) < ad(x,y)+ B

d(x.Fx)dA(y,6y) )

x,Fx)d(y,Gy

BT §ld(Gy, x) +
(Fx,y)] 3.1.1

forall x,y,€e X s. t. x #y, d(x,y) # 0 where a,f,y,d are
non negative reals with @ + 8 + 2y + 26 < 1 or d(Fx, Gy) =
0If d(x,y) =0.Then F & G have a unique common fixed
points.

Proof: Let X
and define x,4..1 = Fxyy ;

be on a arbitrary point in X

Xop4z = GXgppq where k =0,1,2,3 ....... Then
A(Xok41) Xok+2) = A(F X, GXop11)

< ad(Xpp, X2k+1)
d (X2, Fxap)d (X, GXopr1) + A(Xppi1, GXopy1)d
(X2k+1, Fxp1)
_l_
g d (X21 X2p+1)
d Xk, Fx2p)d(X2p41, GXop41)

d (Xzp X241)
+ 0[d(Gxaps1, X21) + (FXp, X2p41)]

Ad(Xok41) Xok+2) <

ad(xap, X2k 41) +
B d(XapX2k+1)d Kok X2k+2) Xk +1X2k+2)d(X2k+1.X2k+1) +

d (xz2pX2k+1)
A(eopX2k+1) A2k +1.X2k+2) +

d (X2p.X2k+1)
O[d(xaps2, X21) + (Xaks1, X2k41)]
= ad(Xpp, Xok41) + B (Ko Xoks2) + VA (Xoks1, Xok42) +
8d(Xzk42) X21)

= (a+ B + 8)d(xk, Xak+1) + (B + ¥ + 6)d(Xap41, X2k42)

(@+B+8)
dCrs1, Xoks2) < =gt Ak Xaken)

As by triangle inequality

| d(x2k+1»x2k+2)| S| d(x2k+1ﬂx2k)| +

| d(Xak X2k+2) |
similarly :

d(x2k+3, x2k+2) = d(FxXak42, GX2r41)
<
ad(Xok42) X2141) +
B Ad(ezp+2,FX2k+2)d (X2k+2,6X2k+1) A X2k +1,6X2k+1)d(X2k+1.F X2k +2) +
X ) d (X242 X2k+1)
Aok +2,FX2k+2)A(X2k+1,.GX2k+1)
+ 6[+d(Gx2k+1,
d (X2k+2X2k+1)

(FXor42: X2r41)]

Xok+2)

ad(Xak42) Xak41) +
B d(Xak+2X2k+3)d (Xak+2X2k+2) A (Xok+1 X2k +2) A (X2k+1.X2k+3) +

d (Xz2k+2.X2k+1)
A(2k+2X2k+3)d(X2k+1.X2k+2) + S[+d(xy
d (X242 X2k+1) Zk+2r
(X2k42: X2n41)]

A(Xop43 Xok42) < (@ + B+ 6)d(Xap42) Xop41)
+ (B +v)d(Xzk42, X2k43)

Xok+2) +

(a+B+8)
Ad(Xok43 Xor42) < =) (d(x2k42  X2k41)
(a+B+6)
so that | d(x2k+3'x2k+2)| S e (d (242, Xak+1)

As by triangle inequality

| d(x2k+2»x2k+3)| S| d(x2k+2'x2k+1)| +

| d(Xak+1, X2k+3) |

so that | d(x2k+3:x2k+2)| SS| (d(x2k+2, X2+1) Where
_ (@+f+5)
1-(B+y)

| d(xpi1, xn+2)| = S| d(xn:xn+1)| <=

so that
d(xo, x1)|
m>n

Sn+1|

for any

As by triangle inequality
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| dCgxn)| <
| d(xn'xn+1)| +| d(xn+1'xn+2)| +

| d(xn+21xn+3)| +"'+| d(xm—l'xm)|

S (st 4 st 44 gMmL | d(xo,x1)|

<= 4
<l dGox)|

hence. | d(xm’ xn) | < 15__"5 | d(xOJ Txo) |

as m,n — oo

This implies that {x,} is a cauchy sequence in X. Since X is
complete, there exists some v € X such thats,, » vasn — oo,

suppose on the contrary that v # Fv ,50 that

d(v,Fv) =Z > 0.
Now d(v, Fv) = Z < dW, X3p42) + d(Xaxq2, FV)
< dW, Xap42) + d(GXgp44, FV)

<
AW, Xax42) + ad(v, xzp41) +
B AW Fv)d (v,Gxak+1)+d(Xok+1,6X2k+1)d(X2k+1.FV)

d (v ,x2+1)
AW ,Fv)d(x2k+1,GX2k+1)

d (Wxz2k+1)

+

+ 8[d(Gxzp41,v) + (FU, Xpp41)]

AW, Xox42) + ad(V, Xpp41) +
B Zd (v Xak+2)td(Xok+1.X2k+2) 4 (X2k+1.FV) + Zd(Xa2k+1X2k+2)
d (v X2k+1) d (vx2k+1)

Old(Xap42, V) + (Fv, X3p41)]
so that

| d(v,Fv)| = | Z| < | d(v,x2k+2)| +
0(| d(v, x2k+1)| +
| Z| | d (v X2k+2) | + | A(X2k+1X2k+2) | | A(Xz2k+1.Fv) |

B +

| d (U.xzk+1)|

| Z| | A(X2k+1.X2k+2) |
14 + 5“ d(x2k+2,v)| +
| a x|

| d(Fv, x2k+1)| ]
which on mapping n — oo

Therefore | d(v,Fv)| —0

which is contradiction so that v = Fv

similarly we show that v = Gv

Thus implies that v is fixed point
Uniqueness:
Let w in X be another common fixed point of F & G. Then

d(v,w) = d (Fv,Fw)
d(v,Fv)d (v,Gw) + d(w, Gw)d(w, Fv)

d (v,w)
+ 6[d(Gw,v) + (Fv,w)]

<ad(v,w)+ B

d(v, Fv)d(w, Gw)
d (v,w)

=ad (v,w) + Bd(w,Gw) + 6 [d (Gw,v) + d(v,w)]
d(v,w) < (a + 28)d (v,w)

| d(v, W)| < (p)d (v,w)
where p = a + 26 < 1s0v = w, which
uniqueness of common fixed point.

proves the

4. CONCLUSION

In this paper, we have established common fixed point result
for Jaggi Type & Chatterjee Type contractive mapping in the
context of complex valued metric space.
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