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1. Introduction

L.A Zadeh [1] initiated the new concept, as extension an of classical set namely Fuzzy
set. Lateron the notion of fuzzy metric space was introduced by Kramosil and Mechalek
in [2]. Further this was altered by George and veeramani [4] in order to obtain Harsdorff
topology for the class of fuzzy metric spaces. Thereafter many fixed point theorems came
into light under various conditions like ([5],[6],[9],[10],[11],[13],[16],[19]) in fuzzy
metric space.

Under other conditions, Sahu and others [12] developed the notion of generalized
compatible mappings of type (A) called Intimate mappings. These were further extended
by Chugh and Madhu Aggarwal [13] which resulted in the formation of some results in
Hausdorff uniform spaces. Further some more results can be witnessed like [14] using
intimate mappings in complex valued metric space. Apart from this Praveenkumar and
others [15] proved some theorems in multiplicative metric space (MMS) using the notion
of intimate mappings and subsequently many results came into existence on this platform
like ([17],[18]).

The concept of non-compatible mappings extended as the E. A property was
introduced in metric space by Aamri and Matouwakil [20]. Consequently, the concept of
improved E.A property resulted in the formation of common property E.A  was
introduced by Yicheng liu et al. [21].

The important note of this artice isto extend the notion of intimate mappings in fuzzy
metric space using recent concepts like the different forms of E.A properties.In this
process we prove three unique common fixed point theorems using these concepts.
Cocequently these results stand as generalizations of some of the existing results like [16]
[19]. Furthermore, some illustrations are provided to support our findings.

2. Definitions and Preliminaries

Definition 2.1 (B.Schweizer and A.Sklar [7]):A binary operation *:[0,1] x [0, 1]—[0,1]
is said to be continuous triangular norm (i.e continuous # — norm) if the following
assertions hold: (CT-i) * is continuous;(CT-ii)a * 4 < c*d where a < &,c < d
and a,¥,c,4 € [0,1];(CT-iii))Ja * 1 = a for a € [0,1]; (CT-iv) = is associative and
commutative.

Definition 2.2 (Kramosil and Mechalek [2]): A triplet (X,Mg,,,*) is fuzzy metric space
(i.e., FMS) if X is a arbitrary set, * is continuous £ — norm and M, is fuzzy set on
X?x (0, o) satisfying the following conditions for all x, 4, z €X such that #, 8&(0, o)
(KMFM-i) Mgy (%, 4,0) =0

(KMFM-ii) Mgy(x,¢,£) =1 VE>0 & x =4

(KMFM-iii) Mgm (%, 2, ) = Mgm (2, ¢, 1)

(KMFM-lV) MKM(x, z, T+ 5) = MKM (x,/y), t) * MKM (y, z, 5)

(KMFM-v) Mgm(x, %,.):[0.1]—[0,1] left continuous.

Example 2.3 (George &Veeramani [4]): Consider(X, 4,,) is a metric space and define

M8 = G
g ]

and * is continuous £ —norm with a * # = min {a, 6}.

then (X,Mgy,*) is FMS where Vx,gyeX, >0
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In the entire paper, (X, Mgy, *) is to be assumed FMS with the condition
(KFFM-6) :}im Mim(x, 4, t) =1 for allx,y, eX.

Definition 2.4 (Grabiec [3]): Let (x,) be sequence in FMS (X, Mgm,*),{x,,) then
converges to a point £ € X if lim Mgy(x,,£,4) = 1,V > 0.
M— 00

Definition 2.5 (Garbaic [3]): Let (x,,) be asequence in FMS (X, Mkum,*), this sequence
<z, > in Xissaid to be Cauchy sequence in FMS if }Li_r)rgoMKM(xn+p,xn,t) =1,
V£ >0 and p > 0.

Definition 2.6 (Garbiec [3]): If every Cauchy sequence is convergent in (X, Mgp,*) then
we say that it is complete.

Lemma 2.7 (S.N. Mishra et al [5]): Let(X, Mgy, *) be a FMS if there exists £ € (0,1)
such that Mgy (x, 4, £1) = Mgm(x, 4, %) thenx = y.

Definition 2.8 ([5],[10]): Let ©and ¥ be two self mappings of a FMS(X, Mg, *).
Then € and < are

(1) compatible if lim Mgy, (6Xx,, TSx,,t) =1 whenever a sequence (x,) in X
71— 00
provided lim Gx, = lim Tx, = ¢ forsome #e&X

11— 00 M—00
(2) compatible of type (A) if
lim Mgy (€3x,,IIx,,%) =1 lim Mgy (TGx,,SCSx,, 1) =1 whenever (x,,) in
7—00 Nn—00
Xsuch that lim ©x,, = lim Tx,, = £ for some £e&X.

n—oo n—»,oo

Now we discuss some definitions related to intimate mappings in FMS.
Definition 2.9: Let Aand S be two mappings of a FMS (X, Mgpw,*) into itself. Then
A and S are said to be

(1). A-Intimate mappings if a« Mgy (UGSx,,, Ax,,, 1) = a Mgm(SCSx,, Sx,,£) Where
a = lim Sup or lim Inf and (x,) isasequence in X 3 lim Yx,, = lim &SSx, = £
n—oo

n— oo Mn—00 n—00

for some £ eX.

(2). S-Intimate mapping if a Mgy (SUAx,,,Gx,,, 1) = a Mgy (AAx,,, Ax,,, 1) where

a = lim Sup or lim Inf and a sequence (x,)in X3 lim Ux, = lim Sx,, = ¢ for
Mn—coo

n— 00 n— 00 Nn—00
some £ eX.
Proposition 2.10: Let 2 and S be two self mappings of a FMS (X, Mg,*). Suppose
A and S are compatible mappings of type (cA) then the pair of mappings 2 and S are
A — intimate mappings and S-intimate mappings.
Proof:Since & and Gare compatible of type (A), we have)bi_r))gO Mgy (USx,,,S6x,,,t) =1 and

lim My, (6Ux,,, AUx,,, ) =1 whenever (x,) in X3 limAx,, = lim Sx,, =+ for some
n—-oo n-—oo n—oo

teX.
Now Mgy (USn,, Uz, (2 — B)E) = Mgy (ASx,, Uz, (1 + ki)?)
> My (WS, SCx,,, k11t) * Mgy (62, Ux,,, t).
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By takingk; =1 — and 0 < k; < 1 and letting n — co and § — 1 we obtain
Miy (USx,, Ux,,, 1) = Mgy (AGx,, SCx,,, kit) * Mgy (GG, Ux,,, 1)

= Mgu(GGx,, Ax,, t).

By applying limit supremum on both sides,

a Mgy (USx,, Ax,,, 1) = a Mgy (66, Ax,, £) thisimplies A and S are A-intimate

mappings whenever {x,,} is a sequence in X such that lim x, = lim &x,, = ¢ for
n—->oo

n—»,oo

some ¢ eX. Likewise, we can prove that the pair of these mappings is S-intimate.
Proposition 2.11: Let 2 and & be two self mappings on FMS.2 and & are A-intimate
mappings and At1=Gt1=p,p eX then Mg, (Ap, p, £) = Mgy, (Sp, p, 1).

Proof: Suppose that {x,,} € X is a sequence such that Ux,, = Gx, —» At; = St; = p for
some p,teX.

Since the pair of mappings & and S are A — intimate, then we obtain

Mgy (Ap,p, ) = ii_r)rc}oMKM(Qlewawa 1) = }Li_r)IC}OMKM(ggxngwt)

= My (Sp,p, ).
Thus MKM (lel b, t) = MKM(epI b, /t)
Remark 2.12: A pair of mappings 2 and & is A-intimate or S-intimate but not compatible
mapping of type (A).
The following example revels the relation between intimate mappings and compatible
mappings of type (A).
Example 2.13: Suppose X = [0,1]. Define two self-mappings 2 and & as follows
A(x) = % S(x) = x—ilfor every x in [0,1].

Consider a sequence (x,) = % n € N.Then lim Ax, = lim&x,, = 1.
n—0 n—co
2t

26+1

Consequently, lim M (ASx,,, Ux,, £) = % and lim M(GGx,,Gx,,t) =
Mn—00 7n—00

Hence lim Mgy (ASx,, Ax,, £)> lim My, (SCSx,, Sx,, £),for all £ > 0.

n—oo n—oo
Thus, the pair (2, ©) is A-intimate.
On the other bhand, the (2,&) are not compatible of type (A),since
lim My (UG, GGx,, £) = —— # 1and im My (GUx,, Ax,,, ) = —— # 1.
n—00 n-—-oo

3t+1
Definition 2.14[20]: Define A and & as two self maps of FMS (X, Mg,,*) then we say
that 21 and G satisfy the property E.A if there exists a sequence (x, ) € X such that
lim Yx,, = lim Sx,, = ¢ for some £ € X.

Mn—>00

MN—>00

Definition 2.15[21]: Suppose A ,P,Band T are four self maps on FMS (X, Mgy, *)
then we say that (2, B)and (B, T) satisfy common property E.A whenever two
sequences (x,,) and (y,,) in X satisfying

lim A x,, =7111£20 Sx, = }Liﬂo%y” =}gr()10 Iy, =1 forsome t € X.

MN—>00
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3. Malin results

3.1 Theorem: Let (X, Mgy, *) be a complete fuzzy metric space. Suppose B,Q, S and U
are self maps on X satisfying the conditions
(C-1) PX) €&(X) and QX) SAX)
(C — 2) Mgy (Bx, Qy, k1) = Mgy (Ax, Sy, £) * Mgy (B, Ux, ) *
Mgm (Qy, Sy, ) * Mgy (Bx, Sy, 1)

where k € (0,1) and forallx, y € X
(C —3) A(X) is complete
(€ — 4) the pair of mappings U and B is A — intimate and the other pair of
mappings also S and Qis § — intimate.
Then B, Q,& and A have a unique common fixed point in X.

Proof:

Letx, be any arbitrary point of X.
Since from the condition P(X) < S(X) of (C — 1) , there exists a point x; €X such that
Pro=Gx1=y,.
Now for this x; and applying the (C—1)[i.e QX)ZSA(X)]Ix,X such that
Qx,=Ux,=y;.
Inductively, we establish two real sequences < x,, > and <vy,, > in X 3 y,,=Bx,,=
Cxyns1 and Yopp1 = Qypir = WUkgyy,  for n20.
By taking x = x,,,y = x,,.41in the inequality (C — 2),
Mgm (Bxon, Qo 41, kE) = Mgy (Aton, Sx2041, 1) * Mgy (Bacan, Uz, 1)

* Mgy (Q%2041, ©X2041, 1) * Mgy (Bx2n, Sx2441, 1)
which implies that an n—o
Mgm (Van Yans+1, KE)

= Mgy (Yan-1, V2 £) * Mgy (Vo Vone1, %) * Mgy (Yans1, Yan )
* Mgy (Van, Vono £)-

This yield
Mgm (Vor Yane1, k) = Mgy (Van—1,Van 1) * Mg (Vans1, Yan £)

* Mgy (Van Yan-1,%) * 1.
Again, by the condition KMFM-3, we get
Mgy (Vo Vone1, KE) = Mgy (Van-1, Yano %) * Mgy (Yans Vone1, )
which implies (since a * b = min{q, b}.)
Mgm (Vonr Vone1, KE) 2 Mgy (Van—-1, Van, £)-
In general
MM Vrs1s Va2 k) = Myt Vs Vis1 £) oo (60— 1)
forall n = 1,2,3..,and £ > 0.
From (o — 1),
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t T
Mgy (Yo Yt )] = Mgy (Yn—b Y _k) = Mgy (Y/n—Z' Yn—ll?) =

v = Mgy (YO'Yl’k_n) —-»1las n—-oo....... (0 —2)

For any % > 0and A,k € (0,1) we consider Vn > n, € N such that

Mgm (Voo Y1, £) > (1 = Ayg) .. (0 — 3).
For m,n € N . Suppose m > =, then we have that

[MMK (Y/ni Yms t)]

. t t
= min {Myg (Yw Yn+1,m) * Muk <Y/n+1' Yn+2:m> L

t
Mmx (Ym—er/m:m — /n) =2 (1= 2vk) * (1= Avg) *... (1 — Amk).. (m — n) times.
This implies My (Ys—1, Y, £) = (1 — Amk)
Therefore < y,, > is cauchy sequence in FMS.
Since (X, Mg,,,*) is complete FMS, so sequence {y,,} converges to p*eX.
Further fuzzy cauchy sequence {y,,} has convergent subsequence {y,,.+1} and {y,,.}.

From the above argument,
Yon+1 = QX401 = Wxp,4,—>p * and
Yon = Pxoy = Cxop41>p ¥as noo... (0 —4)
Now suppose that the range set 2[(X) is complete then 3 a point ueX 3 Au=p*..(¢ — 5).
Now we claim that Bu=p* from the inequality, put x =« and y = x,,,,; We have
Mg (B, Q712541, kE) = Mgpy (AU, Sx25,44, 1) * Mgy (Bu, Ay, 1)
* Mgy (Q21041, S%21041, 1) * Mgp (Pu, SSx5441, %),
Taking limit as n—o0
Mgm (P, p *, k) = Mgy (p *,p * £) * Mgy (Bu, p *, 1)
* Mgp (P *,p %, %) * Mgy (PBu, p , 2).
This gives Pu=p*. That is Pu=Au=p*...... (c — 6)
Let us prove that Qv=p*.
Using the equation ((¢ — 6) with contained inequality B (X) € & (X),
p*=Pu € P(X) < S(X) then I a pointveX 3
Sv=Pu=p*.... (6 — 7).
Put x=uandy = v in (C — 2) then we obtain
Mg (Bu, Qv, k1)
> Mgy (Au, Gv, 1) * Mg (Bu, Au, 1) * Mgy, (Qv, Gv, 1)
* My (Bu, Sv, 1).
By using(o — 7) we get
Mgum(p *, Qv, kt) = My (p *,&v, 1) * Mgy (p *,p *, %)
* Mgp (v, p *, %) * Mgy (p *,p %, 7)
this gives
Mgp (p *, Qv, k1) = Mgy (Qv, p *, kt).
Consequently Mgy (p *, Qv, kt) = Mgy (p *, Qv, kt)
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this implies Qv=p*.
This shows that Quv=&v=p*...... (6 — 8)
Since Pu=Yu=p* and
(A, P) is A-intimate we have My, (Ap*, p*,£) > Mgy (Bp*, p*, £).... (6 —9).
Suppose that Pp*+£ p*.
Putx =p*,y=vin (C— 2) then we get,
Mgm (Bp *, Qv, kt) = Mgy (Up *, Sv, £) * My (PBp *, Up *, %) *
Mgy (Qv, GV, £) * Mgy (Bp *, Gv, 1).
Using (o — 8) we Qet,
Mgm (Bp *, p * kt)
= Mgm(Up *,p %, ) * Mgm(Bp * Ap *,£) * Mgm(p *,p *,7)
* Mgm (Bp *, p *,1).
By applying (KMFM-iv) we get
Mgm (Bp *, p *, kt)
= Mg (Bp =, p *, %) * Mgy (Bp *,p *,£/2) * My (p *, Up *,£/2)
* MKM(p *'p *,’[7) * MKM(SBp *rp *rt)'
By using (o —9) we get
MKM(SBp *, p *, kt) = MKM (in *, p *, 7{7/2)
This gives Pp*=p* ......(c — 10).
From (o —9) and (¢ — 10) we write Mg (Up*, p*,£) > 1
this gives Up*=p*...... (c —11)
using (¢ —10) and (o —11) we get
Wp*=Pp*=p*...... (6 — 12)
Also, Qv=Gv=p* and using the pair (&, Q) as S-intimate then we have
Mgp (Sp *,p *, 1) = Mgy (Qp *,p *,kt).... (6 —13)
Suppose that Qp*#p*.
Putx = uand y = p * in the inequality
Mgy (Bu, Qp *,kt)
> Mgy (Au, Sp *,1) * Mgp (PBu, Au, £) * Mg, (Qp *, Sp *,1)
* Mgy (PBu, Sp *,1)
using (o — 6) and (KMFM-iv) we get,
Mgu (p * Qp *,kt) = Mgy (p %, Sp *, %) * Mgy (p *,p *, 1) *
Mgm (‘Bp * P *2) * Mgy (p * &p *2) * My (p % &p *, %)
on using (o — 13) we get

T
M (p % QP %K) = My (p 5, Qp % £) * Mgyy (Qp ,p %,5) *

Mgm(Qp * p *,£/2) * Mgy (p * Qp *, 7).
This implies Mgy, (p *, Qp *, kt) = Mgy (p *, Qp *,£/2).
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This gives Qp*=p*...(c — 14).

From (o —13)and (¢ — 14) we get

My u (Sp*, p*,2)=1

Sp*=p*......(c — 15).

Using (o —14) and (o — 15) we get

Qp*=Gp*=p*. .... (6 — 16).

Using (o —12) and (o — 16) we conclude that Ap*=Pp*=Qp*=Sp*=p*. Hence the
result.

We can prove the uniqueness of the fixed point easily.

Example 3.1.1: Suppose (X, Mkwm, *) is a standard FMS with a * a>a Va € [0,1],
where U, S, B and Q:X—>X as
B = 960 = {£F 0.125 if 0<x < 0.125

0.25 if 0125<x<1
2x if 0<x<0.125

Ux) = 6(x) = {0.25 if 0125<x<1

PBX) = QA(X) =[0.125,0.25] and A(X) = &(X) = [0,0.25] these sets satisfy the
condition (C — 1).

Now assume (x,,) = {0.125 + %} then lim Ax,, = lim Px,, = 0.25.

n—oo n—00
Also we have, lim ABz,, = lim AP(0.125 + 5= lim (0.25) = 0.125.
linc}o Mgm (ABx,, x,,, £)> li_r)lgo Mgm (BB, Bx,,, t), for £ > 0.
T?l_l;s, the pair (U,B) is cfl-intinmate.
Further li_r)rol0 Mkm(GQx,,, ©x,,, £)> li_r)‘rc}0 Mim(QQx,, Qx,,, 1).
Thus, thenpair (6,Q) is S-intimate. "

Moreover, it satisfies the contraction condition of the theorem. Clearly 0.25 is the
unique common fixed point for these four mappings.

Theorem.3.2: Let (X, Mgy, *)be a fuzzy metric space. Suppose B8,Q, © and 2 are self
maps on X satisfies the conditions (C — 1), (C —2), (C —3) and (C — 4) with
(C=5):(B,A) or (Q, S) satisfy E.A property

then B, Q,& and A have a unique common fixed point in X.

Proof: Suppose the pair (Q, ©) satisfies E.A property then 3 sequence (x,,) in X such that
lim Qx, = lim &x, = p * for some p *€ X.
7M1—> 00

Mn—00
Since Q(X) < A(X) then 3 (x,) in X such that Qx,, = Ay,,.
Hence lim Ay, =p *....(¢ — 1).

71— 00

Now we show that lim By,, = p *.
71— 00
Put x = ¥, and y = x,, we obtain,
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MKM (SBYn' an' k;[")
> Mgy (WY, Sx, £) * My (B, Wy, 1) * Mgy (2, Sx, 1)

* MKM (%ynr ex‘n; 7[")
Letting n — oo and using py,, — p * we get

lim Qx, = lim &x,, = lim Ay,, = lim Py,, = p *.
n—->oo n—->oo n—->oo

n—-oo
Suppose that 2(X) is closed subspace of X, 3 u € X such that
p*=Uu...(p — 2).

We show that Au = Pu.
Putx =uandy = x, in (C — 2) then we get
Mgy (PBu, Qixy,, kt)

> Mgy (Au, Sxpp, £) * Mgp (Bu, Au, £) * Mgp (Qxpy, Sxpp, £)

* Mgy (Pu, Sxp, 1).
This implies Pu = p *...(¢ — 3).
From (¢ — 2) and (¢ — 2) we get
Au=Pu=p=*....(¢ — 4).
And since (2, P) is A — intimate then we get Ap *= Pp *=p *....... (p = 5).
Since P(X) € S(X) then there exists a point v € X such that
Pu=6v =p*...... (p —6).
Now put x = uand y = v in (C — 2) then this gives
Mgy (Bu, Qu, kt) = Mgy, (Au, Sv, £) * Mgy, (Bu, Ay, 1) * Mgy, (Qu, Sv, 1) *

Mgy (Bu, Sv, £) implies
Mgy (p * Qu, kt)
= Mgu(p *,p *, %) * Mgy (p %, p %, £) * Mgy (Qu, p %, £)
* Mgw (p %, p *,%).

This implies Qu = p * therefore Gv = Qv =p *....... (=7,
and since (S, Q) is § — intimate then we get
Sp*x=Qp*=p=*....(p — 8).
Using (¢ — 7) (¢ — 8) and we conclude that Ap *= Pp *= Qp *= Sp *= p *.
We can prove the uniqueness of the common fixed point easily.

Example 3.2.1: Suppose (X, Mkwm, *) is a standard FMS with a * a>a Va € [1,11),
where U, S, B and Q:X—X as

— _ (1 if x € {1} U (3,11)
Bl) = Q) = {1+x if 1<x<3
1 ifx=1 L ifx=1
Sx)={ 6 if 1<x<3 A =4 4 fl<x=3
x—2 if 3<x<11 if 3<x<11
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PX) =2(X) ={1}u(24]and S(X) = {1} U {6} U (1,9) AX) ={1}U{4}u
(1,4) = [1,4] these sets satisfy the conditions (C — 2)and (C — 3).
Now assume (x,,) = {3 + %} then lim Ax,, = lim Px,, = 1 and this implies (B, A)
n—>oo 11— C0
satisfies E.A property and also we have, lim ABx,, = lim PPx,, = 1. This gives
n—>oo 11— 00
lim Mgy (ABx,, Ux,,, £)> lim Mgy (BBx,,, Bx,,, t) for £ > 0.
n—00 n—0o
Thus, the pair (U,B) is A-intimate.
Since lim ©x,, = lim Qx, = 1 and lim SQx, = lim QQ«x, =1
n—-oo n—00 n—-oo n—00

this gives lim Mgy (GQx,,, Sxp, £)> lim Mgy (QQx,Qx,, 1).
41—>00 71— 00

Thus, the pair (S,Q) is S-intimate. Moreover, it satisfies the contraction condition of the
theorem. Clearly 1 is the unique common fixed point for these four mappings.

Finally, we discuss another theorem.

3.3 Theorem: Let(X, Mgy, *) be a FMS. Suppose B,Q, S and U are self maps on X
satisfying the conditions (C — 2) and (C — 4) in addition to

(C —6) UX) and S(X) are closed subsets of X

(€ — 7)the pairs (B, A) and (Q, S) share the common property E. A.

Then B, Q,& and A have a unique common fixed point in X.

Proof: In view of the condition (C — 7)there exists two sequences (x,,) and (y,) in X
such thatgi_r)noo Px, = Jgnoo Ax,, = Jinoo Qy,, = Jgnoo Sy,, = p * forsome p *€ X.
From the (C — 6) we have(X) is closed subset of X,consequently Jﬂnoo Bx,, = p *€
A(X). This means there exists appoint u € X such that Au = p *.
Now we assert that Pu = Au.
Putx =u and y =y, we get
My (Bu, Qyy, ki)

= Mgy (U, Syp, £) * Mgy (Bu, Au, £) * Mgp (Qyn, Syn, 1)

* Mgy (Bu, Sy, 1)
Which on making n — oo, with Au = p * reduces to Bu = p *. This implies
Pu = u = p * which signifies that u is coincident point of the pair (B, 2A).
On the other hand, S(X) is closed subset of X therefore Jﬂnoo Sy, =p*€ (X) and
hence we can find a pointw € X 3 Gw = p *.
Now we show that Sw = Qw. On using condition (C — 2) with
x = uandy = w then we get
Mgum (Bu, Qw, kt) = Mgy (Au, Sw, 1) * Mgy (Bu, Ay, £) * Mgy (Qw, Gw, £) *

Mgm (Bu, Gw, £).

This implies Qw = p *.This gives Gw = Qw = p *.
Since the pair (Q, ) is § — intimate this gives
Mgm(Sp * p *,£) = Mgm(Qp *,p * 7).
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Suppose that Sp *# p *.
Put x = uand y = p * in contraction condition (C — 2)
Mgu (Bu, Qp * kt)
= Mgy (U, Sp *,£) * Mg (Bu, Au, £) * Mgy (Qp *, Sp *, 1)
* Mgy (Bu, Sp *, 1)
implies Qp *= p *.
USing MKM(Gp *Pp *'t) = MKM(p *Pp *,’t)
we get Sp *= p *.
Therefore Qp *=CGp*=p *......... Ww-1.
Since Pu = Au = p * and using (B, A) is A —intimate then we get Ap *= p *.
By putting x =y = p * we get
Mgm (Bp * Qp *, ki)
= Mgm(Up *, Sp *,£) * Mgm(Pp * Ap *,£) * Mgm (Qp *, Sp *,1)
* Mgm (Bp * Sp *, £).
This implies Bp *= p * and this gives Ap *= Pp *=p *...... W —2).
From (¢ — 1) and (¢ — 2) we conclude that Ap *= Pp *= Qp *= Sp *= p *.
We can prove the uniqueness of the fixed point easily.

Example 3.3.1: Suppose (X, Mkwm, *) is a standard FMS witha * a >a Va € [1,20],
where U, S, B and Q:X—X as

_ et if x=1 2<x<?20
Pl = D(x)_{x if 1<x<2
1 if x=1 1 if x=1
12 if 1< x<?2 7 if1<x<2
() =1x+1 _ AX) =92x +5 _
if 2 <x<?20 if 2 <x<20

PX) =X) ={1} v (1,2),6(X) = {1} u {12} U [1,5] and
A(X) = {1} U {7} U [1,9] these sets satisfy the conditions (C — 1) and (C — 3).
Now assume (x,,) = {2 + %} and (y,,) = {1} then
lim Yx,, = lim Px,, = lim Sy,, = lim Qy,, = 1.
Mn—co Mn—co Mn—co Mn—co
This implies the pairs (B, ) and (S,Q) share the common E. A property and also we
have, lim APx,, = lim PPx,, = 1 this gives

lim Mgy (ABx,, Ux,,, £)> lim Mgy (BPBx,,, Bx,,, 1), for £ > 0.
n— oo n—0oo

Thus, the pair (U,B) is A-intimate.
Since lim ©x,, = lim Qx, = 1and lim GQx, = limQQx,, =1

n—0oo n—oo n—00 n—00

this gives lim Mgy (GQx,,, Sx,,£)> lim Mgy (QQx,,, Qx,, 1).
1M—>00 MN—00

Thus, the pair (S,Q) is S-intimate. Moreover, it satisfies the contraction condition of the
theorem. Clearly 1 is the unique common fixed point for these four mappings.
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4 Conclusion

This paper aimed to prove three common fixed point theorems to generalize the class
of compatible mappings by using the calss of non compatible mappings like different
forms of E.A properties along with intimate mappings in fuzzy metric space. In Theorem
3.1, one of the range of mappings is assumed to be complete.Further, in Theorem 3.2, one
of the pairs is assumed to satisfy E.A property along with one of the range of mappings
is complete without being complete fuzzy metric space. Finally in Theorem 3.3,
improved version of EA property namely common EA property is assumed along with
completeness of fuzzy metric space. Moreover, all these results are justified with suitable
examples.
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