Vietnam Journal of Mathematics 39:2(2011) 237-249 Vietnam Journal
of

MATHEMATICS
© VAST

Well-posedness of Common Fixed Point
Theorems for Three and Four Mappings Under
Strict Contractive Conditions in Fuzzy Metric

Spaces

Sumit Mohinta and T.K. Samanta

Department of Mathematics, Uluberia College, India-711315.

Received June 08, 2011
Revised July 19, 2011

Abstract. None has studied the well-posedness of common fixed points in fuzzy metric
spaces. In this paper, our target is to develop the well-posedness of common fixed points
in fuzzy metric spaces. Also using weakly compatibility, implicit relation, property
(E.A.) and strict contractive conditions, we have established the unique common fixed
point for three self mappings and also for four self mappings in fuzzy metric spaces.

2000 Mathematics Subject Classification: 03E72, 47H10, 54H25.

Key words: Fuzzy Metric Space, Fixed Point, Common Fixed Point, Weakly Compat-
ible Mappings, Implicit Relation, Property (E.A.), Well-Posedness.

1. Introduction

Motivated by a work due to Popa [13], different authors [2, 5, 12, 10] have
tried to prove fixed point theorems using an implicit relation, which is a good
idea since it covers several contractive conditions rather than one contractive
condition in an ordinary metric space. In fact, it is seen that commuting implies
weakly commuting which also implies compatible and there are examples in
the literature verifying that the inclusions are proper, see [5]. In the paper [6],
Jungck defined the weakly compatible maps and established that two maps are
weakly compatible if they commute at their coincidence points. Using the concept
of weakly compatible maps, implicit relation, property (E.A.), the authors of
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[10] established the unique common fixed point for three self mappings under
strict contractive conditions [1] in an ordinary metric space. Also the authors
of [10] proved that such type fixed point problem is well posed. Aliouche [2],
also established the unique common fixed point for four self mappings using the
concept of weakly compatible maps, implicit relation, property (E.A.) and strict
contractive condition in an ordinary metric space, but he did not establish the
well-posedness of such type common fixed point.

So far our knowledge, a little bit of such type results have been developed in
fuzzy metric spaces, a lot of common fixed point theorems for three and four self
mappings and their well-posedness yet remain to develop in fuzzy metric spaces.

Fuzzy set theory was first introduced by Zadeh [18] in 1965 to describe the
situation in which data are imprecise or vague or uncertain. It has a wide range
of application in the field of population dynamics, chaos control, computer pro-
gramming, medicine, etc.

The concept of fuzzy metric was first introduced by Kramosil and Michalek
[8] and later on it is modified and a few concepts of mathematical analysis have
been developed by George and Veeramani [3, 4] and also they have developed
the fixed point theory in fuzzy metric spaces [17]. In fuzzy metric spaces, the
notion of compatible maps under the name of asymptotically commuting maps
was introduced in the paper [9] and then in the paper [16], the notion of weak
compatibility has been studied in fuzzy metric spaces. However, the study of
common fixed points of non-compatible maps is of great interest, which has been
initiated by Pant. With the help of the property (E.A.), which was introduced
in the paper [1], Pant and Pant [11] studied the common fixed points of a pair
of non-compatible maps in fuzzy metric spaces.

None has studied the well-posedness of common fixed points in fuzzy metric
spaces. In this paper, our target is to develop the well-posedness of common fixed
points in fuzzy metric spaces. Also using weakly compatibility, implicit relation,
property (E.A.) and strict contractive condition, we have established the unique
common fixed point for three self mappings and also for four self mappings in
fuzzy metric spaces.

2. Preliminaries

We quote some definitions and statements of a few theorems which will be needed
in the sequel.

Definition 2.1. ([15]) A binary operation * : [0,1] x [0,1] — [0, 1] is a contin-
uous t-norm if * satisfies the following conditions:

(i) * is commutative and associative;

(ii) * is continuous;

(i) ax1=a Va€]0,1];

(iv) axb < c*d whenever a < ¢, b<d and a,b,c,d € [0,1].
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Result 2.2 ([7]) (a) For any 1,72 € (0,1) with r1 > ra, there exists rs €
(0,1) such that r1 x r3 > 1o,

(b) For any rs € (0,1), there exists r¢ € (0,1) such that r¢ * rg > 75.

Definition 2.3. ([3]) The 3-tuple (X, u, *) is called a fuzzy metric space if X is
an arbitrary set, * is a continuous t-norm and pu is a fuzzy set in X2 x (0, c0)
satisfying the following conditions:

(i) pulz,y,t) >0
i) p(z,y,t) =1if and only if x = y;
iii) p(z,y,t) = p(y, ,t);

w(x,y, s) * p(y, z,t) < plz, z,s + t);
v) p(x,y,-) : (0,00) — (0,1] is continuous;

iv)

(
(
(
(
for all z,y,z € X and t,s > 0.

Example 2.4. Let X = [0,00), a* b = ab for every a,b € [0,1] and d be the

usual metric. Define u(x,y,t) = e~ "5 for all x,y € X. Then clearly (X, u,*)
is a fuzzy metric space.

Example 2.5. Let (X, d) be a metric space, and let axb = ab or axb = min{a, b}
for all a,b € [0,1]. Let p(z,y,t) = m for all z,y € X and t > 0. Then
(X, u, %) is a fuzzy metric space and this fuzzy metric p induced by d is called
the standard fuzzy metric [3].

Note. George and Veeramani [3] proved that every fuzzy metric space is a metriz-
able topological space. In that paper, also they have proved, if (X, d) is a metric
space, then the topology generated by d coincides with the topology generated
by the fuzzy metric p of example (2.5). As a result, we can say that an ordinary
metric space is a special case of fuzzy metric spaces.

Definition 2.6. ([14]) Let (X, u,*) be a fuzzy metric space. A sequence {z,}
in X is called a Cauchy sequence if and only if

lim p(xp, Tptp,t) =1foreacht>0and p=1,2,3,---

n—oo

A sequence {z,} in X is said to converge to x € X if and only if

lim p(zy,z,t) =1 for each t > 0.

n—oo
A fuzzy metric space (X, y, %) is said to be complete if and only if every Cauchy
sequence in X is convergent in X.

Definition 2.7. ([9]) Let A and B be maps from a fuzzy metric space (X, p, %)
into itself. The maps A and B are said to be compatible (or asymptotically
commuting), if for all ¢ > 0,
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lim p(ABz,, BAz,,t) =1,

n—oo

whenever {z,} is a sequence in X such that lim Az, = lim Bz, = z for some
n—oo n—oo
z e X.

Definition 2.8. ([16]) Let A and B be maps from a fuzzy metric space (X, u, %)
into itself. The maps are said to be weakly compatible if they commute at their
coincidence points, that is, Az = Bz implies that ABz = BAz.

Remark 2.9. Note that compatible mappings are weakly compatible but the
converse is not true in general.

Definition 2.10. ([11]) Let A and B be two self-maps of a fuzzy metric space
(X, u,x). We say that A and B satisfy the property (E.A.) if there exists a
sequence {z,} such that

lim Az, = lim Bz, =z

n—oo n—o0o

for some z € X.

Remark 2.11. Note that weakly compatible and property (E.A.) are indepen-
dent to each other (see [12, Ex.2.2]).

Definition 2.12. ([11]) The mappings A, B, S,T :— X of a fuzzy metric space
(X, u, *) satisfy a common property (E.A.) if there exist two sequences {z,,} and
{yn} such that

lim Az, = lim Sz, = lim By, = lim Ty, =z

n—oo n—oo n—oo

for some z € X. If B= A and T' = S, we obtain Definition 2.6.

Definition 2.13. ([14]) Let (X, u, %) be a fuzzy metric space. A subset P of X
is said to be closed if for any sequence {z,, } in P converging to x, we have z € P,
that is

lim p(zp,z,t)=1=2x€ P ¥t>0.

n—oo

3. Implicit Relations

Definition 3.1. Let I = [0,1] and F : IS — I be a continuous function. We
define the following property:

(F1) F(u(t),1,1,u(t),u(t),1) > 1 V>0, 0<u(t) <1

(Fo) F(u(t),1,u(t),1,1,u(t)) > 1 Vi>0, 0<u(t) <Il;

(F3) Fu(t),u(t),1,1,u(t),u®) >1 V>0, 0<u(t) <L
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t1 +ta+ 13
E le 3.2. Let F(t1,--- ,tg) == ————  , where k 1).
xample et F(t1, ,t6) Frmax {ta, 15, lg] where k € (0,1)
w(t)+1+1 .
(F1) F(u(t),1,1,u(t),u®),1) = tomramamy > L VE>0, 0<u(t) <1

(F2) Fu(t),1,u(t),1,1,u(t) = paddebe > 1 V>0, 0 < u(t) < 1;

(F3) F(u(t),u(t), 1, 1,u(t), u(t) = pmadi it > 16> 0, 0 < u(t) < 1.

Definition 3.3. Let I = [0,1] and F : I® — I be a continuous function. We
define the following property:

(F4) There exists k € (0, 1) such that 0 < wu(t),v(t),w(t) <1,

F(u(t),v(t), 1, w(t), u(t),v(t)) <1 V>0,

Example 3.4. Let F(tq,--- ,ts) := max {to, t3,t5, tg } — kt1 +t4, where k € (0,1)

F(u(t),v(t), 1, w(t),u(t), v(t)) <1 ¥t >0,
= max{v(t), 1, u(t), ( )} —Eku(t) +w(t) <1
= 1—ku(t) +w(t) <

= u(t) > %w(t).

Example 3.5. Let F (t1,--- ,t) :=t1 +ta+t3+ %t4 — 2t5 —tg, where k € (0,1)
F(u(t),v(t),1,w(t),u(t),v(t)) <1 Vt>0

= u(t) +o(t)+1+ %w(t) —2u(t) —v(t) <1

4. Common Fixed Point

In the paper [1], to establish the common fixed point for a pair of non-compatible
self mappings in an ordinary metric space, the authors used the property (E.A.)
and strict contractive condition which is given by the metric. In that paper,
also they have established the common fixed point for four non-compatible self
mappings in an ordinary metric space by considering the property (E.A.) and
strict contractive condition which is defined by a nondecreasing function of single
variable. Later on, the authors of [11] established the common fixed point for
a pair of non-compatible self mappings in a fuzzy metric space by considering
the property (E.A.), R-weakly commuting map and strict contractive condition
which is defined by the fuzzy metric. But here we will establish the common



242 Sumit Mohinta and T.K. Samanta

fixed point for three non-compatible self mappings and four non-compatible self
mappings in a fuzzy metric space by considering the property (E.A.) and strict
contractive condition which is defined by implicit function relation.

Theorem 4.1. Let A, B and I be three self mappings of a fuzzy metric space
(X, , %) such that:

(i) The pairs {A, I} and {B,I} are weakly compatible;
(il) The mappings A, B and I satisfy the property (E.A.);

(iii) F(u(Az, By, t), p(Iz, Iy,t), p(lx, Az,t), u(ly, By, t), p(Iz, By,t), p(1y,
Az, t)) <1V #£ye X, where F satisfies properties (F1), (F2) and (F3);

(iv) I(X) is closed.
Then the mappings A, B and I have a unique common fixed point.

Proof. Since the set of mappings {A, B, I} satisfies the property (E.A.), there
exists a sequence {x, } such that

lim Az, = lim Bz, = lim Iz, = u for some u € X. (1)

n—oo n—oo n—o0

Since I(X) is closed there exists a point a € X such that v = Ia. If the sequence
{z,} satisfies
Tn=a, Yn>mng

for some positive integer ng, then from (1), we have

u = Aa = Ia = Ba.
So, we may suppose that x,, # a for all integers n, (otherwise, we consider a
subsequence satisfying this property). By putting = z,, and y = a in (iii) we

obtain

F(u(Azy, Ba,t), p(Izy, Ia,t),u(Iz,, Az, t), n(la, Ba,t),
w(Izy, Ba,t), u(la, Ax,,t)) <1 Vit>0.

Letting n — oo, we obtain
F(u(Ia, Ba,t),1,1, u(Ia, Ba,t), u(Ia, Ba,t),1,) <1
which, by virtue of (Fy), implies that
w(la,Ba,t) =1 Vt> 0= Ia = Ba.
Since x,, # a for all integers n and putting = = a,y = x,, in (iii), then we get

F(u(Aa, Bzn,t), p(la, Izy, t),u(la, Aa,t), p(Izn, Bay,t),
w(la, Bxy,t), p(Ix,, Aa,t)) < 1.

Letting n — oo, we obtain
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F(u(Aa, Ia,t),1, p(la, Aa,t),1,1, p(la, Aa,t)) <1 Vt>0,

which by virtue of (F3), implies that pu(Aa,la,t) =1 Vt > 0.

Hence Aa = Ia. Therefore, we obtain
Aa = Ia = Ba.

We set x = Aa = Ia = Ba. We shall prove that x is a common fixed point of
the mappings A, B and I.

Since the pairs {A, I} and {B, I} are weakly compatible, then we have

Ala =ITAa and Bla = IBa.

Therefore,
Ila = ITAa = Ala = AAa,
ie., Ila = AAa = Iz = Az, (2)
and
Ila =1Ba = Bla= BBa = Ix = Bz. (3)

If z = a, then we have x = Ax = Ix = Bx. Therefore x is a common fixed point
of the mappings A, B and I. So, we may suppose that = # a. In this case, by
using the equalities (2) and (3) and the inequalities (iii) we put x = a and y = x
then

F(u(Aa, Bz, t), u(Ia, I[z,t), u(Ia, Aa,t), u(Iz, Bx,t), u(Ia, Bx,t),
uw(lz, Aa,t)) <1 Vt>0
= w(z, Iz, t), p(z, Iz,t), 1,1, p(x, [z, t), p(x, [z,t)) <1,

a contradiction to (F3), so we have u(x, Iz,t) = 1.

Hence Iz = x. Then we get from (2) and (3) x = Iz = Ax = Bx. Therefore x is
a common fixed point of A, B and I.

Now, we show that the point x is a unique common fixed point of A, B and
1.

Suppose that A, B and I have another common fixed point 7. Then, we put
y =z in (iii)
F(M(AJ?,B],‘l,t),M(I.]?,le,t),M(IZ‘,AZ‘,t),M(IZ‘l,Bxl,t),
w(lz, Bxy,t), u(Izq, Az, t)) <1
= F(M(xvxlyt)aM(xaxlvt)ap’(xaxvt)7ﬂ(x1;xlat%M(xvxlyt)a

w(x, 2,t)) <1
= F(:u(xvxlvt)a:u(xaxlvt)a 17 1,,u(x,a:1,t),u(a:1,a:,t)) < 17

a contradiction to (F3), we get x = 1.
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This completes the proof. [ ]

Theorem 4.2. Let A, B,S and T be self-mappings of a fuzzy metric space
(X, 1, %) satisfying the following conditions:

A(X) € T(X) and B(X) C S(X),

F(u(Az, By, t), u(Sx, Ty, t), u(Az, Sz, t), p(By, Ty, t),
u(Sx, By, t), p(Ax, Ty, t)) <1, (4)
for all z,y in X and where F satisfies properties (F1), (F2) and (F3).

Suppose that (A, S) or (B,T) satisfies property (E.A.) and the pairs (A, S) and
(B,T) are weakly compatible. If the range of one of A,B,S and T is a closed
subset of X, then A, B,S and T have a unique common fized point in X .

Proof. Suppose that (B, T') satisfies property (E.A.), then there exists a sequence
{zn} in z such that

lim Bz, = lim Tz, =z for some z € X.

n—oo n—oo

Therefore, we have
lim p(Bxy,, Tan,t) = 1.

n—oo

Since B(z) C S(z), there exists in X a sequence {y,} such that Bz, = Sy,.
Putting z = y,, and y = z,, in (4),

F(u(Ayn, Bxy, t), 1(Syn, Twn, t), 1(Ayn, Syn, t),
(Bxp, Txn, t), 1, p(Ayn, Txp,t) <1 VE>0
= F(u(Ayn, Bz, t), W(Brp, T, t), p(Ayn, Bry,t),
(Ban, Tap,t), 1, f(Ayn, T, t) < 1
£), u( t)
( t)

=

=

= F(u(Ayn, Bxn,t), pf(Bay, By, t), p(Ayn, Ban,t)
1% an;an; ,1,M(Ayn,Bl‘n,t)) <L

Taking the limit as n — oo, we obtain
F(M(Ayn7 an’ t)7 ]" M(Ayn7 an’ t)7 ]" 17 M(Ayn7 an’ t)) é ]"
which is a contradiction to (F3), then we have

lim p(Ayn, Bry,,t) =1= lim Ay, = z.

n—oo

Suppose that S(X) is a closed subspace of X. Then z = Su for some u € X.
Putting z = v and y = x,, in (4) we obtain

F(u(Au, Bxy, t), w(Su, Tan, t),u(Au, Su, t), p(Bxy, Tan,t),
w(Su, Bxy, t), p(Au, Tx,,t)) < 1.
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Letting n — oo we have

Fu(Au, 2,t), 1, u(Au, z,t), 1,1, u(Au, 2, t)) < 1,
which is a contradiction to (F2). Hence,

(A, 2, 1) =1
= Au=2z
= z = Au = Su.

Since A(X) C T(X), there exists v € x such that z = Au = Tv. If Az # z and
putting x = u and y = v in (4), then we get

F(u(Au, Bu,t), u(Su, Tv, t), p(Au, Su,t), u(Bv, Tv, t),
n(Su, Bu, t), p(Au, Tv,t)) <1,
F(u(z, Bv,t),1,1, u(z, Bu,t), u(z, Bu,t),1) <1,

a contradiction to (F1). Then

Bv ==z
=Tv=Bv=z
= Au= Su=2z=Tv= Bvo.

Since the pair (4, .5) is weakly compatible, we have
ASu=SAu— Az = Sz.
If Az # z and putting x = z =y in (4)

F(u(Az, Bv,t), u(Sz,Tv,t), u(Az, Sz, t), u(Bv, Tv,t),
w(Sz, Bu,t), u(Az, Tv, 1)) < 1,
F(u(Az, z,t), u(Az, z,t), 1,1, u(Az, z,t), u(Az, z,t)) < 1,

which is a contradiction to (F3). Then Az = Sz = 2.
Since the pair (B, T') is weakly compatible, we have

BTv=TBv ie.,, Bz=Txz.
If Bz # z and putting z = z =y in (4)

F(u(Az, Bz, t), u(Sz,Tz,t), u(Az, Sz, t), u(Bz,Tz,t),
w(Sz, Bz, t), u(Az,Tz,t)) <1,
F(u(z,Bz,t), u(z,Bz,t),1,1, u(z, Bz,t), u(z, Bz,t)) < 1,

which is a contradiction to (Fs3 ).
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Hence z = Bz =Tz = Az = Sz and z is a common fixed point of A, B, S
and T.

Suppose that A, B, S and T have another fixed point z;. Then, we put z = 2
and y = 27 in (4)

F(u(Az, Bz1,t), u(Sz,Tz1,t), w(Az, Sz, t), w(Bz1, Tz, t),
w(Sz,Bzy,t), u(Az, Tz1,t)) <1,
F(M(szlat)vﬂ(zvzlvt)a ]-7 l,M(Z,Zl,t),M(Z,Zl,t)) < ]-7

which is a contradiction to (F3 ), then we get z = 2;. ]

Corollary 4.3. Let A, B,S and T be self-mappings of a fuzzy metric space
(X, u, *) satisfying the following conditions

F(u(Az, By, t), u(Sz, Ty, t),u(Az, Sz, t), u(By, Ty, t),
w(Sx, By, t), u(Az, Ty, t) <1,

for all z,y € X and where F satisfies properties (F1), (F2) and (F3).

Suppose that (A,S) or (B,T) satisfies property (E.A.) and the pairs (A, S)
and (B,T) are weakly compatible. If S(X) and T(X) are closed subsets of X,
then A, B, S and T have a unique common fized point in X.

5. Well-posedness of Common Fixed Point Theorems

Definition 5.1. Let (X, u,*) be a fuzzy metric space and P a set of self-
mappings of X. The common fixed point problem of the set P is said to be
well-posed if

(1) P has a unique common fixed point z in X (that is, « is the unique point
in X such that Az =2z VAeP;

(2) For every sequence {z,} in X such that

lim p(z,, Ax,,t) =1 VAP,
n—o0

we have
lim p(x,,z,t) = 1.

n— oo

Theorem 5.2. Let A, B and I be three self mappings of a fuzzy metric space
(X, u, %) such that:

(i) The pairs {A, I} and {B,I} are weakly compatible;

(ii) The mappings A, B and I satisfy the property (E.A.);

(111) F(/J’(Axa By7 %)7 M(va Iy? %)a /J’(va A.’E, %)7 M(va Byv %)7 M(va By7 %)a
p(ly, Az, ) < 1Vz #y € X, where F satisfies properties (F1), (Fz2), (F3) and
(F4);
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(iv) I(X) is closed.
Then the common fixed point problem of A, B and I is well posed.

Proof. Let {z,,} be a sequence in X such that

t t t
lim p(z,, Az, 5) = lim p(z,, Bx,, 5) = lim p(zn, [z, 5) =1.
Putting y = z,, in (iii) then
t t t t
F(u(Az, Ban, 5), w2, Izn, ), pI2, Az, 5), p12n, BLn, 5),
t t
:u(Ix7anv 5)7”(11‘7“143:7 5)) S 1

t t t t
= F(M(I,Bﬂfn, 5))“(1‘)['1:7% 5);#(37;337 E)a:u(lxanxna 5))

t t
M(vaxna E)ap’(-[xnaxv 5)) S ]-
t t t t
= F(‘LL(Z‘,BJZH, 5);#(37,13%,, 5)) 17,“(IxnaB$n; 5)7”(33737:7“ 5)7
t
By (F4) we get
(v, Ban, 2) > (L2, Bro, 2)
/1‘ xa xna 2 - kp’ xnv xnv 2 .
Therefore,
t t
(T, T, t) > p(z, By, 5) * (Bp, Tn, 5)
> ~{u(L2n, By, $)} 5 p(Ban, 20, )
=% HPLTp, xn72 H xn,$n72

1 t t t
> E{N(Ixm Tn, Z) * (1(Bxy, Tp, Z)} * (B, T, 5)
Taking limit as n — co, we have

> 1, lim p(z,z,,t) =1

n—oo

Eol

lim p(z,z,,t) >

n—oo
This completes the proof. [ |

Theorem 5.3. Let A, B,S and T be self-mappings of a fuzzy metric space
(X, 1, %) satisfying the following conditions:

A(X) C T(X) and B(X)c S(X),

t t t t
F(:U(Axa By7 5),#(51‘, Tya 5)7”(‘43;7 va 5)7M(By7Ty7 5)

t t
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for all z,y € X and where F satisfies properties (F1), (Fz2), (F3) and (F4).

Suppose that (A,S) or (B,T) satisfies property (E.A.) and the pairs (A, S)
and (B, T) are weakly compatible. If the range of one of A, B, S and T is a closed
subset of X, then the common fized point problem of A, B, S and T is well posed.

Proof. Suppose that (B, T') satisfies property (E.A.), then there exists a sequence
{zn} in X such that

t t
lim p(z,, Bz, 5) = lim p(zn, Tz, 5) =1.
Putting y = z,, in (5), we have

t t t
F(M(AJ?, ana t),,u(Sx,Ta:n, 5)5 ,U(Axa Sl‘, 5),M(B$n,T$n, 5)7

t
-)N<1
2))—7
)1 w(Ban, T, 2, (e, Ban, <)
S Ty L Tny )y Ty, DTn, 5 ),
27 y K 2 1% 2
t
—)) <1.
)<

4
w(Sz, Bxy, 5),/1(A$,Txn,
t
F(IM(J?, an; 5),M($,Tl‘n,
,M(J?,Tl‘n,

By (F4) we get

t
M(ana Ty, -

t
B ny o 2 .
(e, B, 2) )

1

k

Therefore,

t

5)
1 t

> E{M(an; Ty, 5)} * (( By, Tp,

t
(@, Ty t) > p(x, Bxy, 5)  (W(BXy, Tn,

t
9
> Lo L (T 20, 2)} 5 (B )

- Tpy T,y — [ TnyTny <)
= E W RN R 2

Taking limit as n — oo,

lim p(z,z,,t)

n—oo

A%
o

> 1,

lim p(z, z,,t) =

n—oo
This completes the proof. [ |

Corollary 5.4. Let A, B,S and T be self-mappings of a fuzzy metric space
(X, u, %) satisfying the following conditions:

t t t t
F(/.L(AZ‘, By7 5),#(51‘, Tya 5)7”(‘43;7 va 5)7M(By7Ty7 5)

t t
M(S{E, By7 E)a /j,(A(E, Ty’ 5)) < 1’



Well-posedness of Common Fized Point Theorems 249

for all x,y € X and where F satisfies properties (F1), (F2), (F3) and (Fa).

Suppose that (A,S) or (B,T) satisfies property (E.A.) and the pairs (A, S)
and (B,T) are weakly compatible. If S(X) and T'(X) are closed subsets of X,
then the common fized point problem of A, B,S and T is well posed .

Acknowledgements. The authors are very grateful to the Editor and the Ref-
erees for their valuable suggestions.
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