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ABSTRACT:
In this paper we use common E.A. like property with integral type inequality in fuzzy2 metric
space and the condition for two pairs of weakly compatible maps under E.A. like property with

integral type in equality have unique common fixed point.
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INTRODUCTION:

Fuzzy set has been defined by Zadeh[13]in1965.I1n1975,Kramosil and Michalek [7] introduced
the concept of a fuzzy metric space. Many authors extended their views as some George
andVeeramani[6].Grabiec(1988),Subramanyan(1995),Vasuki(1999),PantandJha(2004)obtained
some analogous results proved by Bal subramania metal. A amriand EL.Moutawakil [1]
generalized the concepts of non-compatibility by defining the notion of (E.A.)property.

Gahlerin vestigated 2-Metricspaces in a series of his papers [3], [4],[5].

It is to be remarked that Sharma and Iseki [7] studied for the first time contraction type
mappingin2metricspace.ChoS.H.[2] proved a common fixed point the orem for four mappings in
fuzzy metric space and SharmasS.[10]proved a common fixed point the orem for three mapping in
fuzzy2-metric space.In this paper we prove common fixed point the ore musing common

E.A.like property with integral type in equality in fuzzy2-metric space.
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2. PRELIMINARIES
Definition 2.1:Atrianglenorm=is a binary operation on the unit interval [0,1]such that for all
a,,,€[0,1].The following conditions are satisfied

0] ax1l=a,

(i) axb=bxa

(i)  axb<c*dwhenevera<candb<d

(iv)  ax(bxc)=(axb)x*c

Definition 2.2[12]: A binary operation*:[0,1]x[0,1]x[0,1]—[0,1] is a continuoust-norm
if([0,1]*)is an abelian topological monoid with unitlsuch thatai*bi*ci<azxby*

cawheneverai<az,b1<b;,c1<czforallas,az,b1,b2andc,c2€[0,1].
Example of at-norm are axb=ab and axb= min{a, b}

Definition 2.3[12]: A 3-tuple(X,M, *) is saidto befuzzy2-metric spaceifX is an arbitrary set,
+is a continuoust-norm and Misfuzzy set sinX*x[0,00)satisfying the following conditions,for

allx,y, z,ueX andt,t2,t3> 0.

(i) M(x,y,z,0)= 0,

(it) M (x,,,)=1forallt> Oifand only if atleastt woor three points are equal,
@iiM(x,y,z,t)=M(x,z,y,t)=M(y,z,x,t)
(IVIM(x,y,z,t1+t2+t3)=M(x,y,u,t1)*M(x,u,z,t2)*M(u,y,z,t3)(This

correspond to tetrah edron in equality in 2-metric space)

The function value M(x,y,z,t) may be interprete dasthe probability that the area of triangle is less
than ¢.

(V)M (x,y,z,.) :[0, 00)—[0,1]is left continuous.

Definition 2.4: Let fandg beself mapping from a fuzzy2-metric space (X,M,*) into itself. A
Pair of map{f,g}said to be compatible if lim M (f gxnxna,t)=1,whenever{x,}is a

n-—>

sequence in X such that lim fx,=limgx,=u for some w in X and for all t>0.

n—oo n—oco

Definition 2.5: A pair of self mapping {f,g} of a fuzzy 2-metric space (X, M, *) is said to be
weakly compatible if they commute at the coincidence points, i.e. fu= gufor some u
eXthenf gu=gfu.
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It is to see that two compatible maps are weakly compatible but converse is not true.

Definition 2.6: Let fand gbe two self-maps of a fuzzy metric space (X, M,). Then they are
said to satisfy the E. A. property, if there exists sequence{x,} in X such that

lim fx,=limgx,=tforsomet EX

n—oo n—oo

Now inSimilarmodewestateE.A.propertyinfuzzy2-metricspaces as follows

Definition 2.7: A pair of self mapping {f,}ofafuzzy2-metricspace(X,M,x*)issaidtobe
E.A .property, if there exists sequence{x,} in X such that

lim M(fxn,gx,a,t)=1forsomete x.

n—oo

Definition 2.8 [11]: LetA,B,S, T: X— X where X is afuzzy2-metricspace, then the pair{A,S}
and {B, T} said to satisfy common E.A. like property if there exist two sequences{x,}and
{y,} in X such that

limAx,=limSx,=limBy,=limTy,=z

n—oco n—oo n—oo n—oo

Wherez eS(X)NT(X) orze A(X)NB(X)

Lemma 2.9:Let(X,M,*)be a fuzzy2-metricspace.If the reexist ke(0,1)such that for all M
(x,,,.kt)>M(x,y,z,t)forallx,y,zeXwithz#£x,z#yan
dt>0,thenx=y.

Definition 2.10:LetdbethesetofallrealcontinuousfunctionsF:[0,1]2—[0,1]non-decreasing in each
coordinate variable and such thatF (t,1)>t,F(1,t)>t,for allte[0,1].

3. MAIN RESULT
The orem3.1:LetP,Q,R and S be self-maps of a fuzzy2- metric spaces(X,M,x)satisfying the
following condition:
(1) For anyx, y, z€X, and for all t > 0 there exists a number k €(0, 1) such that
M(Px,Sy,zt),
M (Rx,Sy,zkt) min{1 M (Rx,Px,z,t)+M(Rx,Qy,zt) 3}

¢(t) dth +[M(Rx,Qy,z,t)*M(Qy,Px,zt)] QD(t)dt
0
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(2) Pairs(R, P) and (S, Q)satisfy common E. A. like property
(3) Pairs(R, P) and (S, Q)are weakly compatible.
Then P, Q,R and Shave a unique common fixed point in X.
Proof: Since (R, P) and (S, Q) satisfy common E. A. like property therefore there exist two

sequences {x,} and{y,} in X such that

limRx,=limPx,=limSy,=limQy,=z,

n—>0o n—>0o n—>co n—>00

Wherez{EP(X)NQ(X) orz;€ R(X)NS(X).

Supposez;€ P(X)N Q(X),now we have limRx,=z,€ P(X)thenz;=Sufor some u€X
n—oo

Now we claim that Ru= Pu,from(1),we have

M(Pu,Syn,z,t),
M(Rw,Synz,kt) min{1, M(Ru,Pu,zt)+M(Ru,Qyn,z,t) .}
f (p(t)dtZI 3 +[M(Ru:Q}’n,Z;t)*M(Qyn;Pu'Z't%] (p(t)dt
0 0
Taking limit n—oo, we have
. (Z ,1,Z,t),
(Ru,1,z,kt) mln{leM(Ru,(Zl,Z,tl)+1\3[(Ru,zl,z,t) D)
f 0] (t) dtZ f +[MRu,z1,2,t*M(z1,71,7,t)] (p(t) dt
0 0
(Ru,1,z,kt) min{lM(Ru,zl,z,t)+1\}I'(Ru,zl,z,t)}

f (p(t) dth 3( +[M(Ru,zlz,t)*1] ) <P(t)dt

0 0

(Ru,1,z,kt) min{ (MRut,Z,t )}
I p®)dt= [ p(H)dt
0 0
(Ru,1,z,kt) (Ru,1,2,t)
J p(®)dt=[ p(t)dt
0 0

Usinglemma2.9impliesthatRu=z,;=Pu
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Since the pair(R,P)is weakly compatible ,soRz1=RPu=PRu=Pz;
Again limSy,=z,€Q(X)thenz;=Qvfor someveQ
n—oo

Now we claim thatQu=Sv then from (1),we have

M Pxn,Sv,z,t),
M(Rx,,Sv,z,kt) min{lg M(REL,Pu,Z,t +M(Ru,Qynzt) )}

f p(t)dt= f +[MRW,Qyn,z,t*M (Qyn,Pu,z,t)] p(t)dt
0 0

Taking limitn—oco,we have

(z1,2,kt) min{lGM (z1,2(1,(2?51%1(21,21,2,t) })
f (p(t) dth +[Mz1,21,2,txM(z1,2,2,t)] (p(t)dt
0 0
. (Zl,,Z,t),
(z1,2,kt) mln{lM(zl,zl,z,t)+M(zl,zl,z,t) }
I p(t)dt=>][ 30 b ) @(t)dt
0 0
(z1,,2,kt) min{M(zl'Slv’Z't)’}
J p)dt= [ o(t)dt
0 0
(z1,2,kt) (z1,v,2,t)
I p)dt=] p(t)dt
0 0

By using lemma2.9,we have

Qv=z1=Sv
Since the pair(S,Q) is weakly compatible ,s0Qz:=QSv=SQv=S5z1
Now we show that Rz;=z; then from (1), we have

M (PZ,S yn,z,t),
min{l M(Rz,Pz,z,t)+M(Rz,Qyn,z,t) }

M(Rz1,5y,,zKt) 3
o) dt=[ +M(R2 Qyy2) M@y P220]  o(t)dt
0

Taking limitn—oco, we have
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(z11,2t),
(Rz1,1,2,kt) min{lGM(Rz,zl,z,t)-ll-I%/I(Rzl,zl,z,t) } )
f 0 (t) dt= f +[MRz1,21,2,txM(21,21,2,t) ] Q (t) dt
0 0

. 1'
(Rz1,1,2,kt) min{ (MRz 12t )}

fo p()dt= fo p(t)dt

(Rz1,1,z,kt) (Rz1,1,2,t)

J p(t)dt=[ p()dt
0 0

By using lemma2.9, we have
Rz1=z4
Now we show thatSz;=2z4 then from (1), we have

t),

i (Pxnﬂl;z;
M(Rxp,Sz1,z,kt) min {liM(RXC.PXn.Z,t)+M(Rxn.QZ,Z,t) })

f p(t)dt= f +[MRx,Q2,2,t+M(Qz1,PXp 2,t)] p(t)dt
0 0

Taking limitn—oo, we have

(Zl'lJZ't);
(z11,2.kt) min{lg M(z1,z1,2t)+M(z1,21,2,t) }

f (p (t) dtzf +[M(z1,21,2,t)*M(z1,21,2,)] (p(t)dt
0 0

(z1,1,2k0) min{(2152120)

fo p(t)dt= f0 p()dt

(Zl,l,Z,kt) (Z1,1,Z,t)

fo p(t)dt=[ 0 p()dt

SZ1:Z1
RZ1=P21=521=QZ1=21

Thus z1is common fixed point of P, Q, R and S.
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Hence the uniqueness of the fixed point holds from equation (1).

Corollary3.2: Let P,Q,R and S be self —-mapsofafuzzy?2-
metricspaces(X,M, *)satisfyingthefollowingcondition:
For some Fe ® and x, y, z € X, and for all t > 0 there exists a number k € (0, 1)

such that

M(Px,Sy,zt),
M(Rx,Sy,z,kt) F{l( M (Rx,Px,z,t)+M (Rx,Qy,z,t)

f (p(t)dth 3 +[M(Rx,Qy,z,t)*M (Qy,Px,z,t)] (p(t)dt
0 0

(1) Pairs(R, P) and (S, Q) satisfy common E. A. like property
(2) Pairs(R, P)and (S, Q) are weakly compatible.

Then P, Q,R and Shave a unique common fixed point in X.

Proof: The proof follows from The orem 3.1.
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