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Abstract— In this paper, we prove some fixed
point and common fixed point theorems for cone
metric space for Integral type mappings. Our main
result is the generalized version of some known
results.
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l. INTRODUCTION

Branciari [1] obtained a fixed point result for a
single mapping satisfying an analogue of Banach’s
contraction principle for an integral-type inequality.
The authors in [2-6] proved some fixed point
theorems involving more general contractive
conditions. Also in [7], Suzuki shows that Meir-Keeler
contractions of integral type are still Meir-Keeler
contractions. In this paper, we establish a fixed point
theorem for weakly compatible maps satisfying a
general contractive inequality of integral type.

Let X be a Real Banach space and P a subset of
X.P is called a cone if P satisfy followings conditions:

i. P is closed, non-empty and P#0

ii. Ax + By € P for all x, y € P and non- negative
real numbers a, b.
iii. PN(-P)={0}

Given a cone P c X , we define a partial ordering <
on X with respect to P by y-x € P.

We shall write x <<y if y—xeintP , denoted by|||
the norm on X. the cone P is called normal if there is a
number k > 0 such that for all x, y € X
0<x<y=|x|<k|y|(1.2)

The least positive number k satisfying the above
condition (1.1) is called the normal constant of P.

The authors showed that there is no normal cone
with normal constant M < 1 and for each K > 1. There
are cone with normal constant M > k.

The cone P is called regular if every increasing
sequence which is bounded from the above is

Ramakant Bhardwaj*
Dept. Of Mathematics “TIT Group Of Institutes
(TIT&E)” Bhopal, (M.P.), India
kbhardwajl00@gmail.com

Basanr kumar Singh**
Principal
“AISECT University” Bhopal, India.
dr.basantsingh73@gmail.com

convergent, that is if {Xn}nZl is a sequence such that
X <X, <....<yforsomey € X,

Then there is x € X such that lim||x, —x|=0.
n—

The cone P is regular iff every decreasing
sequence which is bounded from below is convergent.

Definition 1.1: Let X a non empty set and X is a
real Banach space, d is a mapping from X into itself
such that d satisfies following conditions:

d(x,y)
. j P ot)dt=0,vx,y e X
0
d(xy)
i jo P odt=0 x=y
d(x,y) d(y,x)
i jo o(t)dt = jo o(t)dt

d(x,y) d(x,z) d(z,y)
v. J' P oydt < j ¥ o(t)dt + j P ot)dt
0 0 0

Then d is called a cone metric on X and (X, d) is
called cone metric space.

Definition 1.2: Let A & S be a two mappings of a
cone metric space (X, d) then it is said to be
d (ASX,,SAX,)

compatible if lim A p(t)dt =0 whenever {x,}
N—o0

is a sequence in X such that Ilim Ax,=tand

n—oo

lim Sx, =t for some t e X of cone metric space
n—o0

Let A and S be a two self mappings of (X, d) then it
is said to be weakly compatible, if they commute at
coincidence point, that is Ax=Sximplies that
ASX =SAX, for xeX. It is easy to see that
compatible mapping commute at their coincidence
points. It is note that compatible maps are weakly
compatible but converse need not be true. In this
Paper we used the mapping of [22].

I MAIN RESULTS

Theorem 2.1: Let(X,d) be a complete cone metric

space and P a normal cone with constant K. Suppose
that the mapping T : X — X satisfies the condition

Www.jmest.org

JMESTN42350446

54


http://www.jmest.org/
mailto:wbrlatur@gmail.com
mailto:brwlatur@gmail.com
mailto:kbhardwaj100@gmail.com
mailto:dr.basantsingh73@gmail.com

Journal of Multidisciplinary Engineering Science and Technology (JMEST)
ISSN: 3159-0040
Vol. 2 Issue 2, February - 2015

p(t)dt

d (GO (y,Ty)d (Ty)+d (x,y)d (T d (y,Ty)
< O‘J [d(x,y)P+d (x,Ty)d (y.Ty)
0

J-d (Tx,Ty)

p(t)dt

d (x,Tx)+d (y,Ty)
+ B j o(t)dt

'[d (X, Ty)+d (y,Tx)

+y ; o(t)dt

d(x,Tx)d(y.Ty)

| dxy)  p(t)dt

d(y)
+5I o(t)dt 2.1.1
0

for allx,yeX ande,f,7,7,6>=0 such that
0<a+2B+2y+n+6<1, then T has a unique fixed
point in X.

Proof: For any X, in X, we choose XX, € X such
that

TXy =% &TX =X,

In general we can define a sequence of elements

Now from (2.1.1)

d n+1:A2n+: d(T o T Xany
J‘ (Xans1.%2 2)§0(t)dt :J‘O(Xz X2 1)¢>(t)dt

0

d( TX )d( 2n+1 2n+1)d (XZn’TX2n+1)
+d (X2n X2n+1 )d (X2n+1 TXZn )d (X2n+l'TX2n+1)

< a.[({d XZn X2n+1)] +d(x2n TX2n+1) (X2n+1'TX2n+1)¢(t)dt
+'BJ'0 2n'TX2n}‘Ld( Xons1 X041 ¢(t)dt

d(x I'IYTX n+. )+d(x n+. 'TX n)
+}/J. 2 2n+1 2n+11 1 X2 ¢(t)dt
0

d (X0, TXan )d (Xon 1 TXon 1)

+77_L d(XvaX2n+1)

d(Xzn, X
+5j0 Con 1z l)qo(t)dt

o(t)dt

d (in Xon1 )d (X2n+1 Xons2 )d (in Xoni2 )+

d(XZn X2n+1)d(x2n+l X2n+1) (X2n+1'X2n+2

d
< aJ([d X2n’x2n+1)] +d(X2n X2n+z)d (in+1vxzn+z)¢(t)dt
+ﬂj’g(xznvX2n+1)+d(X2n+1vX2n+2 (p(t)dt

+ 7/"'; (in Xans2 J+d (X2n+l'X2n+l) (D(t)dt

d (XZn Xanu )d (X2n+l X2n+2

d n: N+
Sajo berens) e

d (X2n ,X2n+1)+d (X2n+1vX2n+2)
) plt)ct

d n1A2n+
+}/J‘0 (Xan % 2)(p(t)dt

+ Id(X2n+1vX2n+2)
g 0

p(t)dt
d(XvaXZrHl)
o t)dt
5[ o)
By using triangle inequality, we get

d(Xans1:Xans2) a+f+y+0 d(Xan Xani1)
) P00 < (—1_ L1y ) [ oy

Similarly we can show that

d(Xan Xani1) a+ﬂ+7/+§ d(Xan 1. %2n)
[, ()t <(m] [ ()t

in general we can write

d(Xane1 X2ns2) a+ﬂ+]/+5 antl d(Xo.%)
! (t)dt{l—ﬂ—y—nj Jy oou

a+p+y+0
1-p-r-n

J-d(X2n+1 2n+2 (t)dt < h2n+lJ~d
0 0

on taking =h, we have

o(t)dt
forn < mwe have

E( o)t < I A rens)
J‘d(X2n+1’X2n+2)

+ o(t)dt
0

+...
d m-11 m

+ j (on1 % o(t)dt
0

d(Xg. %
< (h” Fh™h a2 ges hm)'[ Lo )(z)(t)dt
0

n d(xg,%;)
<o J'O o(t)dt

+77'|0 0an ) (t)dt d (X0 Xom ) Dt d(xo. %) Dt
< o]
+5j.g(x“’x2”*1)(p(t)dt jo p(t)dt) < _ p(t)dt] as - o |
d(XZn 2m
li t)dt 0
fimlf} o H*
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Hence lim
N—>o0|

d(X N+ ’X n+)
IO e Zgo(t)dtH—>0as n—s o0

Hence {x,} is a Cauchy sequence which
converges tou € X . Hence (X,d)is a complete cone

metric  space. Thus and
TXop > U&TXy,,4 > U asn—oo,uis fixed point of T in
X.

X, >uasn—oo

Uniqueness: Let us assume that, v is another fixed
point of T in X different from u then TU=U&TvV=V ,
from (2.1.1)

d(u,v) d(Tu,Tu)
j p(t)dt = j
0 0

d(u,Tu)d (v,Tv)d (u,Tv)+d (u,v)d (v,Tu)d (v,Tv)
<a j [dUv)P+d(uTv)d(v.Tv)
0

d(u,Tu)+d(v,Tv)
+B| 0

0
d(u,Tv)+d(v,Tu)

7| o(t)dt

d(u,Tu)d (v,Tv)

0
+nj d(x,y)
0

o(t)dt

p@)dt

(t)dt

o(t)dt

p(t)dt

d(u,v)
+5I
0

d (u,u)d (v,v)d (uv)+d (u,v)d (v,u)d (v,v)
< aJO [d (uv)P+d (uv)d (v,v)

o(t)dt

d(u,u)+d(v,v)
[ oyt

+

ﬂ 0
d(u,v)+d(v,u)

+

)

d(u,u)d(v,v)

+n J‘ d(u,v)
0

d(u,v
+5I

o
<(2y+ 5)!: “

Which is a contradiction since (2 + §)<1.Hence u
is unique fixed point of S &T in X.

o(t)dt

p(t)dt

o(t)dt

V)
o(t)dt

Theorem 2.2: Let(X,d) be a complete cone metric

space and P a normal cone with constant K. suppose
that S & T be mapping from X into itself satisfies the
condition

4(%S00(y.Ty)d (6 Ty)+d (y)d (v.99d (¥.Ty)
p(t)dt < aj [a () Frd(xTy)d (y.Ty)
0

J-d (Sx,Ty)

p(t)dt

+p

d(x,Sx)+d(y,Ty)
j o(t)dt

d(x,Ty)+d(y,Sx)
+y J o(t)dt

0
d(x,$x)d(y,Ty)

+,7J' d(x,y)
0

d(x,y)
+5I
0

for all Xx,ye X anda,p,y,7,6>0 such that
a+2p3+2y+n+6<1.Then S &T has a unique fixed

point in X. Further moreover either ST=TS then it have
unigue common fixed point in X.

(2.2.1)
o(t)dt

o(t)dt

Proof: For any arbitrary X, in X we choose

X, X, € X such that
SXp =% &TX =X,

In general we can define a sequence of elements
of X such that

Xoni1 = SXon & Xonio =TXonig

Now from (2.2.1)

J.d(x2n+l,x2n+z) (t)dt<j( "an Do) p(t)dt

0

d(X SXZn )d (X n+l TX2n+1)d (XZn TX2n+l)
+d X2n X2n+1) fx2n+1 SXZn) (X2n+1 TX2n+1)

Sa.[[d(XvaXZnﬂ)] +d (Xon, TXans1 )d (X1, TXon41) (D(t)dt
0

J‘d(XZn 1SXap )+d (X2n+1vTX2n+1)¢(t)dt

0
i J‘d(XZnvTX2n+1)+d(X2n+1vSX2n)
7/ 0
d(XznS%n )d (X2ns1 TXone)

+ 77J0 d(Xzn Xone1)

p(t)dt

p(t)dt

(XZn 'X2n+1)

+5 jod o(t)dt

d(x an2n+1)d( N+l X2n+2) (XvaX2n+z)
_t X2an2n+1) Xan41 X2n+1)d(X2n+1rX2n+2)

S aJ [d (XvaXZnJrl)]Z"'d X2n1X2n+2)d(X2n+le2n+2)
0

. j‘d (XZn X2n+1)+d (X2n+l 2n+2

p(t)dt

o(t)dt
0

d(Xan Xone2 Hd (Xania Xonia)
+y j

o(t)dt
0

d (X2nXon41)d (a1 Xans2)

+]7J d(XZHvX2n+1)
0

d n»A2n+:
+5I Cnr 1)(p(t)dt
0

(t)dt
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a7 ()t
B
sy [ ()
e[ o)t
o[ ot

By using triangle inequality, we get

d(X2n+1 2n+2 o+ ﬂ =+ }/ + 5 ( Xon» 2n+1
o=

Similarly we can show that

jd(xzn 2ni1) (t)dt<(a+ﬂ+7/+§JJ‘ (Xan1:%zn ) o(t)dt
0 1-p-y- 0

in general we can write

2n+1
a+p+y+68 d(xo.%)
T e

Iod (X2n+1vX2n+2 )qo(t)dt < (

a+pf+y+0o
—r-n

on taking =h, we have

d 2n+112n+2 1
J- (Xonst Xons2 ) X )¢)(t)dt
0

d(xg
o(t)dt < h2”+1j .
0

forn < m we have

jod(xz” ) )t < j Aanens) ot

d n+lsA2n+
+J. (Xz 1, X2 2)(0(t)dt
0

+...

d (XZm 1) 2m
; L o(t)dt

<(b b ) ot
hn
“I-hb

d (%9, )

p(t)dt

d(x.%)
p(t)dt| as - o |

d (XZn 2m
j o(t)dt] <
0

lim

n—o

d n» m
[ bon 7 (o(t)dtH—>O
0

J'd (X2n+1~X2n+2 )

Hence r!im (p(t)dtH —>0as N—>o
—o

Hence {x,} is a Cauchy sequence, which
converges tou € X . Hence (X,d)is a complete cone

metric space. Thusx, »uasn—oo and
SXop > U &TXy,,4 > U asn —oo,u is fixed point of S &
Tin X.
Since ST =TS this gives u=Tu=TSu=STu=Su=u
Hence u is common fixed pointof S & T.

Uniqueness: Let us assume that, v is another fixed
point of T in X different from u then Tu=u&Tv=V ,
from (2.2.1)

d(u,v) d(Su,Tv)
[ oat=
0 0

d(u,Su)d (v,Tv)d (u,Tv)+d (u,v)d(v,Su)d (v,Tv)
< aJ [d (U +d(u,Tv)d (v,Tv)
0

p(t)dt

p(t)dt

J«d (u,Su)+d(v,Tv)

+p o(t)dt

Jd (u,Tv)+d (v,Su)

*+7); p(t)dt

d(u,Su)d(v,Tv)

+n j qWY ()t
0

V)
o(t)dt

d(u,v
+5J.
0

d(u,u)d(v,v)d(u,v+d(u,v)d(v,u)d(v,v)
< aJ [d@wP+dvd )
0

J-d (u,u)+d(v,v)

p(t)dt

+p

p(t)dt

d(u,v)+d(v,u)
j (t)dt

+7
0
d(u,u)d(v,v)

+qu I p(t)dt

p(t)dt

d(u,v)
+5J
0

<(2y+5) jod(u

V)
p(t)dt

which is a contradiction since (2y + &) <1. Hence
u is unique fixed point of S &T in X.

Theorem 2.3: Let(X,d) be a complete cone

metric space and P a normal cone with normal
constant K. Suppose that S, R & T be mapping from X
into itself satisfying the condition:

WWW.jmest.org

JMESTN42350446

57


http://www.jmest.org/

Journal of Multidisciplinary Engineering Science and Technology (JMEST)

ISSN: 3159-0040
Vol. 2 Issue 2, February - 2015

p(t)dt

d (x,SROA (¥,TRY)d (x,TRy)+d (x,y)d (¥, SRd (¥.TRY)
Saj [0 y)F+d (xTRy)d (3.TR) o(t)dt
0

d(SRx,TRy)
k

d(x,SRx)+d(y,TRy)
+ j p(t)dt

0

d(x,TRy)+d (y,SRx)
ty j o(t)dt
0

d(x,SRx)d (y,TRy)

+77L s oy @3

d(x,y)
+5j0 “ o)t

for all X,ye X anda,pB,7,76>0 such that
a+2p+2y+n+06<1.Then S,R &T has a unique fixed

point in X. Further moreover either SR=TR or TR=RT
then it have unique common fixed point in X.

Proof: For any arbitraryx, in X we choose
X, X, € X such that
SRXy =X &TRX =X,

In general we can define a sequence of elements
of X such that

Xons1 = SRXpn & Xon.0 =TRXpq44

Now from (2.3.1)

p(t)dt =

d n+l:A2n+
J‘ (Xans1%2 2) (/)(t)dt
0

J‘d (S RXan , TRX20.41)

d(Xn SR¥en A (Xons TRXz00 ) (Xon TRYgn.s )+ (Xan Xona Jd (Xgnes SR¥n )d (Xpns TR¥zne )

< aj [d(xznxxzml)]z*d(xzn vTRsz)d (X2n+1xTRX2n+1) (D(t)dt

0
J‘d (XZn 1SRz, )+d (X2n+1 vTRXZnA)
+

p(t)dt

d(X n!TRX n+] )+d(X N+ !SRX n)
+}/J. 2 2n+1 2n+1 2 go(t)dt

0

d (in 1 SRXap )d (X2n+1 :TRX2n+1)
+ 77,[0 d(Xzn  Xzna1) ¢(t)dt

d 2n 1 A2n+1
+5J‘O(X )yt

d(X an2n+1)d( n+1sX2n+2 )d(XZn X2n+2)
+0 (X2, Xon41 )d (Xanea X2n+1)d(X2n+1 Xani2)
)d

SaJ [d(Xan Xans1 )P +0(Xon Xon42 )0 (Xo001. X012 ) (t)dt
0

< aJ‘Od(XZHvXZnﬂ)(D(t)dt

d (Xn Xones 10 (Xans1 Xone2)

+ jo o(t)dt
rd(Xon Xons2)

+7], p(t)dt

#d (Xona1:Xons2)
4 o(t)dt

d( n» N+
+8). o) o(t)dt
By using triangle inequality, we get

d(Xane1:Xzns2) a+p+y+0o d(Xan Xzn1)

Similarly we can show that

‘[d(XZn ane1) (t)dt<£a+ﬂ+7/+§]." (X2n1:%2n) (t)dt
0 1 -n JJo

in general we can write

d n+l122n+ antl 1
J‘ (Xane1:Xans2) (t)dt<[a+ﬂ+7+5J J‘ d(X.%) go(t)dt
0 1 0

-B-r-n
on taking at+pfry+o =h, we have
1-p-y-n
d(X n+1 X2n+ ) d(X 'X)
L P ) dt < 21 L "™ o)t

forn < mwe have

J‘d(xzn Xom )

d(Xzn X
go(t)dtsj bar o) ot
0 0

d(X n+1122n+
+ jo i “go(t)dt

+...

d(XZm -1 2m
+ IO o(t)dt

(0%
<(hm +h™ L hm2 Ry hm)J' bon) byt
0

d(Xzn Xania J+d (Xani1: Xane2) N ad(x.%)
+ j t)dt < o
) o(t) < jo o(t)dt
d (XZH 1 X2n+2 )+d(X2n+le2n+1)
+7/.[0 Q)(t)dt d(XZn Zm d(XO,Xl)
p(t)dt) < p(t)dtlas - «
d(xznrXZ(n+1)d(X2n+31X2n+Z) 0 ’
d X2an2n+1
+'7j0 q)(t)dt - d(XvaXZm)
d(Xan  Xzn1) Ilm J‘ @(t)dt —> O
+5J'O o(t)dt oo 90
Www.jmest.org
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Hence lim
N—>o0|

d(X N+ ’X n+)
.[o e (0(t)dtH—>0as n—o

Hence {x,} is a Cauchy sequence, which
converges tou € X . Hence (X,d)is a complete cone

metric space. Thus x, »>uasn—>oand SRx,, >uU &
TRXy,,4 > Uas N —>oothen u is fixed point of S & T in
X.

Since ST =TS this gives
u=Tu=TSu=STu=Su=u.
Hence u is common fixed point of S & T.

Uniqueness: Let us assume that, v is another fixed
point of T in X different from uthen TU=U&Tv=V ,

from (2.3.1)

d(u,v) d(Su,Tv)
j p()dt = j o)dt
0 0

d(u,Su)d(v,Tv)d (u,Tv)+d (u,v)d (v,Su)d (v,Tv)
< aJ [d(uV)F+d U Tv)d (v, Tv)
0

o(t)dt

Id (u,Su)+d (v,Tv)

+p p(t)dt

d (u,Tv)+d(v,Su)
) o)t

d(u,Su)d(v,Tv)

duv) p(t)dt

#1],
; 5j0d “9 ot

d(u,u)d(v,v)d(u,v)+d(u,v)d(v,u)d(v,v)
<a _[ [d@wF +dwvd(vy)
0

J-d (u,u)+d(v,v)

o(t)dt

o(t)dt

d(u,v)+d(v,u)
j p(t)dt

+y
0
d(u,u)d(v,v)

d(u,v)

+y j o(t)dt

0
d(u,v)

+5 J' o(t)dt
0

d(u,v)
<(2y+ 5)I0 o)t

which is a contradiction since (2y+&)<1. Hence u
is unique fixed point of S &T in X.

Theorem 2.4: Let(X,d) be a complete cone metric
space and P a normal cone with normal constant K.
Suppose that A, B, S & T be mapping from X into itself
satisfies the condition:

. A(X) =T(X), B(X) =S(X)
ii. {A, S} and {B, T}are weakly compatible

iii. S or T is continuous.
[d(Sx,Ax)d(Ty,By)d(Sx,By) }
+d (Sx,Ty)d (Ty,Ax)d (Ty,By)

)(p(t)d'[ <a j [d(SxTy)F+d (5xBy)d (Ty.By) go(t)dlt
0

J-d(AX,By

d(Sx, Ax)+d (Ty,By)
4 I o(t)dt
0
d(Sx,By)+d(Ty, Ax)
+
/1,
d(Sx, Ax)d(Ty,By)

+ 77.[ d(Sx,Ty)
0

o(t)dt
. (2.4.1)

p(t)dt

d(Sx,Ty)
+ 5.[

p(t)dt

for al x,yeX andapB,7,7,6=0 such that
a+2f+2y+n+85<1.Then A, B S &T has a unique

fixed point in X. Further moreover either SA=AS or
BT=TB then it have unique common fixed point in X.

Proof: For any arbitraryx, in X we define

sequences {x,} and {y,} in X such that
Axan =TXons1 = Yon & BXaniy = S¥on, 2 = Yonus for all n=0,

1,2....
Now from (2.4)

20 BXzn41)

J‘Od(YZm)’zml) (p(t)dt

p(t)dt = jod(Ax

d(S¥on Axan )d (TXan,1,BXan.1 )d (S%an BXnss J+ 0 (SXan TXons1 Jd (THan.g  AXpn Jd (THan1 BXan.1)

< aj [d(S%on Toanaa )+ (SXon BXana Jd (T 1, BXns)
0

J'd(SXZHAXZn J+d(Txanu1, BXan
+

) p(t)dt

d(SXan , BXane1 )+ 0 (TXon,0, AXap
+y J'

0

)
@(t)dt
0
d (SXZn A0 )d (X4, BX2n+1)

+ 77.[ d(SXzn , TXzn1)
0

J‘d (SXan TXanu1

o(t)dt

+& )go(t)dt

d(yZn—lvyZn)d(yZnvy2n+1;dEy2n—1vy2n 1)
+d(y2n—1vYZn)d(y2nvy2n d(Y2n.Yanu

< aj [d (yZn—leZn )]2 +d(y2n—1vy2n+1)d(y2n vy2n+1) (p(t)dt
0

d( 2n-1, 2n)+d( 2n» 2n+1)
+/3jy Yo Yol it

0
d(Yan-1,Y2ne )+ d (Y20, Y2n)
+7J‘0 2n-1'Y2n41 2 Z(D(I)dt

d (YanleZn )d (yZn , y2n+1)
d(Y2n71'Y2n)

+ 7 o(t)dt

0

d( 2n-11Y2n
+5J'0 vaaven)
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converges toueX.
sequence {x,} is also convergent to ue X . Hence

d 2n-1'Y2n
SO‘J.O (Yzn1.y )qa(t)dt

d (y2n—1, Yan )+d(y2n ) y2n+1)
[ p(t)dt

Jd(yzn—lvyzn-ﬂ)

+y . o(t)dt

J‘d (y2n 'yznﬂ)@(t)dt

+n 0
d(y2n—1VYZn)
o t)dt
o 20

By using triangle inequality, we get
d n1Y2n+ d n-1:Y2n

J‘ (Yan.Y2 1)¢(t)dtg(a+ﬂ+}/+5JJ‘ (Yan1.Y2 )Q(t)dt
0 1-p—-y—n )

in general we can write

d(Yan Yonu) a+p+y+0 2ntl d(yo.1)

a+pf+y+0o

=h, we have
1-B-r-n

on taking

d n»Y2n+l d 0'J1
J‘ (Yan:¥2 )¢(t)dt < h2n+1J' (Yo.y )(D(t)dt
0 0

forn < m we have

d(YZn ) yZm) d(y2n1y2n+1)
L o(t)dt < jo o(t)dt

j‘d(yZnJrlv Yon+2

+ )(p(t)dt

+...

jd(yzmlyyzm)(ﬂ(t)dt

+
0

d(Yo.v1)
<(h" R ey hm)j0 o oyt

hn d(Vod’l)
i J’O o(t)dt

h" d(yo 1)
< kHL go(t)dtH

<

1

HJ‘Od (yZn Yom )¢(t)dt

1-h

. d(Yan.Yom)
as - =, nmj e (p(t)dtH—>0
n—ool[0

J‘d (y2n+1 Yan+2

Hence lim
n—oo||ld0

)
(P(t)dtH —0as n—>w

a Cauchy sequence, which
By the continuity of S &T,

Hence {y,lis

(X,d)is a complete cone metric space. u is fixed point

of A, B, S & T. Since {4,S}and {B,T} are weakly
compatible implies that u is common fixed point of A,
B, S &T.

Uniqueness: Let us assume that, v is another fixed
point of A, B, S &T in X different from u then
Au=u,Av=v&Bu=u,Bv=v, from (2.4.1)

d(u,v)
I o(t)dt
0
J-d (Au,Bv)

p(t)dt

d(Su,Au)d(Tv,Bv)d (Su,Bv+d (Su,Tv)d (Tv,Au)d(Tv,Bv)
<a j [d(Su,Tv) P+d (Su,Bv)d (Tv,Bv)
0

d(Su,Au)+d(Tv,Bv)
“]

p(t)dt

0 olt)dt

d(Su,Bv)+d(Tv,Au)
+7]

o(t)dt
0

d(Su,Au)d(Tv,Bv)

+ 77‘[ d(Su,Tv) (p(t)dt
0

)

d(Su,Tv)
j o(t)dt

d(u,u)d(v,v)d(u,v)+d(u,v)d(v,u)d(v,v)
< aJ [duw)F +duvd.y)
0

d(u,u)+d(v,v)
+/5’J.

o(t)dt
o(t)dt

d(u,v)+d(v,u)
[ o0t

+
4 0
d(u,u)d(v,v)

d(u,v)

+7 J' o(t)dt

0
d(u,v)
+ 5[0 o(t)dt

d(u,v)
<(2y+96) L o(t)dt

which is a contradiction since (2y+&)<1. Hence u
is unique fixed point of A, B, S &T in X.

Conclusion: In this paper we proved some fixed
point & common fixed point theorems for cone metric
space in integral type mappings which shows that our
main theorem is the generalized version of some
known theorems.
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