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1 Introduction

The evolution of fuzzy mathematics solely banks on the notion of fuzzy set
which was introduced by Zadeh [1] in 1965 with a view to represent the vagueness in
everyday life. In mathematical programming, various problems are often expressed
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as optimization of suitable goal functions equipped with specific constraints sug-
gested by some concrete practical problem owing to its concrete situation. There
exist many real life problems that consider multiple objectives and generally it is
very difficult to get a feasible solution wherein an optimum of all the objective
functions can be realized. The feasible method of resolving such problems is the
use of fuzzy sets (e.g. [2]). In fact, the richness of applications has engineered
the all round development of fuzzy mathematics. Lika many other concepts, the
study of fuzzy metric space has also been carried out in several ways (e.g., [3, 4]).
George and Veeramani [5] modified the concept of fuzzy metric space introduced
by Kramosil and Michalek [6] with a view to obtain a Hausdorff topology on fuzzy
metric spaces and this has recently found very fruitful applications in quantum
particle physics particularly in string theory and ε∞ theory (e.g. [7] and references
cited therein). In recent years, many authors have proved fixed and common fixed
point theorems in metric and fuzzy metric spaces. To mention a few, we cite [2,
8–17].

The concept of hybrid tangential mappings in metric spaces was introduced
by Kamran [18], which is an improvement over (E.A) property and by now there
exist numerous results of this kind (e.g. [19, 20]). In this paper, we define this
concept in fuzzy metric spaces and utilize the same to prove common fixed point
theorems in fuzzy spaces.Our results are improvement over some relevant results
contained in [21–25] besides some other ones.

In what follows, we state some definitions and results which are required in
our subsequent discussion.

Definition 1.1 ([26]). A binary operation ∗ : [0, 1] × [0, 1] → [0, 1] is said to be
continuous t-norm if

(I) ∗ is commutative and associative;

(II) ∗ is continuous;

(III) a ∗ 1 = a for all a ∈ [0, 1];

(IV) a ∗ b ≤ c ∗ d whenever a ≤ c and b ≤ d for all a, b, c, d ∈ [0, 1].

The two classical examples of t-norms are a ∗ b = ab and a ∗ b = min{a, b}.

Definition 1.2 ([6]). The 3-tuple (X,M, ∗) is said to be a fuzzy metric space if
X is an arbitrary set, ∗ is continuous t-norm and M is a fuzzy set on X2 × [0,∞)
satisfying the following conditions (for all x, y, z ∈ X and t, s > 0):

(KM1) M(x, y, 0) = 0;

(KM2) M(x, y, t) = 1 ∀t > 0 iff x = y;

(KM3) M(x, y, t) =M(y, x, t);

(KM4) M(x, z, t+ s) ≥M(x, y, t) ∗M(y, z, s);

(KM5) M(x, y, ·) : [0,∞) → [0, 1] is left continuous.
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Such fuzzy mtric spacees are often referred as KM-fuzzy metric spaces.

Remark 1.3 ([27]). The function M(x, y, t) is often interpreted as the nearness
between x and y with respect to t.

Lemma 1.4 ([28]). For every x, y ∈ X, the mapping M(x, y, .) is nondecreasing
on (0,∞).

Definition 1.5 ([5]). The 3-tuple (X,M, ∗) is said to be a GV-fuzzy metric space
if X is an arbitrary set, ∗ is continuous t-norm and M is a fuzzy set on X2×(0,∞)
satisfying the following conditions (for all x, y, z ∈ X and t, s > 0):

(GV1) M(x, y, 0) > 0;

(GV2) M(x, y, t) = 1 iff x = y;

(GV3) M(x, y, t) =M(y, x, t);

(GV4) M(x, z, t+ s) ≥M(x, y, t) ∗M(y, z, s);

(GV5) M(x, y, ·) : (0,∞) → [0, 1] is continuous.

As mentioned earlier, such fuzzy metric spaces are often referred as GV-fuzzy
metric spaces.

Example 1.6 ([5]). Let (X, d) be a metric space wherein a∗b = ab for a, b ∈ [0, 1].
Then, one can define a fuzzy metric Md(x, y, t) by

Md(x, y, t) =
t

t+ d(x, y)
, x, y ∈ X.

Definition 1.7 ([29]). Let CB(X) be the set of all nonempty closed bounded
subsets of X. Then for every A,B,C ∈ CB(X) and t > 0,

M(A,B, t) = min{minM(a,B, t),minM(A, b, t)}

where M(C, y, t) = max{M(z, y, t) : z ∈ C}.

Remark 1.8 ([22]). Obviously M(A,B, t) ≤ M(a,B, t) whenever a ∈ A and
M(A,B, t) = 1 iff A = B. Obviously, 1 =M(A,B, t) ≤M(a,B, t) for all a ∈ A.

Definition 1.9 ([21]). A sequence {xn} in a KM or GV -fuzzy metric space
(X,M, ∗) is said to be convergent to some x ∈ X if for all t > 0, there is some
n0 ∈ N such that limn→∞ M(xn, x, t) = 1 for all n ≥ n0.

Definition 1.10 ([23]). Let CL(X) be the set of all nonempty closed subsets of
a metric space (X, d) and F : Y ⊆ X → CL(X). Then the map f : Y → X is said
to be F-weakly commuting at x ∈ X if ffx ∈ Ffx provided that fx ∈ Y for all
x ∈ Y .
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Definition 1.11 ([24]). Two pairs (f, F ) and (g,G) of self mappings of a KM (or
GV )-fuzzy metric space (X,M, ∗) are said to satisfy the common property (E.A)
if there exist two sequences {xn} and {yn} in X such that for all t > 0

lim
n→∞

M(fxn, Fxn, t) = lim
n→∞

M(gyn, Gyn, t) = 1.

Definition 1.12 ([22]). Let f, g : X → X and F,G : X → CB(X) of a KM (or
GV )-fuzzy metric space (X,M, ∗). Then the hybrid pair of mappings (f, F ) and
(g,G) are said to satisfy the common property (E.A) if there exist two sequences
{xn} and {yn} in X, some u ∈ X and A,B ∈ CB(X) such that

lim
n→∞

Fxn = A, lim
n→∞

Gyn = B, lim
n→∞

fxn = lim
n→∞

gyn = u ∈ A ∩B.

Definition 1.13 ([18]). Let (X, d) be metric space, f, g : X → X and F,G : X →
CL(X). Then the hybrid pair (f, F ) is said to be g-tangential at u ∈ X if there
exist two sequences {xn}, {yn} in X such that limn→∞ Gyn ∈ CL(X) and

lim
n→∞

fxn = lim
n→∞

gyn = u ∈ A = lim
n→∞

Fxn.

Remark 1.14 ([18]). If the hybrid pair of mappings (f, F ) and (g,G) satisfies the
common property (E.A), then (f, F ) is g-tangential whereas (g,G) is f-tangential
but not conversely (in general).

Definition 1.15 ([23]). Let (X, d) be metric space. If f, g : Y ⊆ X → X and
F,G : Y → CL(X), then the hybrid pair (f, F ) is said to be g-tangential at u ∈ Y
with respect to G if there exist two sequences {xn}, {yn} and A ∈ CL(X) in Y
such that limn→∞ Gyn ∈ CL(X) and

lim
n→∞

fxn = lim
n→∞

gyn = u ∈ A = lim
n→∞

Fxn.

Remark 1.16 ([23]). The hybrid pairs of mappings (f, F ) and (g,G) satisfy the
common property (E.A) if and only if (f, F ) is g-tangential with respect to G and
(g,G) is f-tangential with respect to F but the converse is not necessary true.
Notice that the common (E.A) property reduces to E.A property (cf. [30]) if we
restrict to a single pair.

Definition 1.17 ([25]). A map f : Y ⊆ X → X is said to be coincidentally
idempotent w.r.t. a mapping F : Y → CL(X) if f is idempotent at the coincidence
points of (f, F ), i.e., ffx = fx for all x ∈ X with fx ∈ Fx provided that fx ∈ Y .
The following theorem is proved via common property (E.A).

Theorem 1.18 ([22, Theorem 3.3]). Let (X,M, ∗) be fuzzy metric space. If f, g :
X → X and F,G : X → CB(X) are mappings which satisfy

(a) (f, F ) and (g,G) satisfy the property (E.A);
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(b) for all x ̸= y in X,

M(Fx,Gy, t) > ψ{min{M(fx, gy, t),M(fx, Fx, t),M(gy,Gy, t),

M(fx,Gy, t),M(gy, Fx, t)}}

where ψ is a continuous function ψ : [0, 1] → [0, 1] such that ψ is non
increasing on [0, 1] and ψ(t) > t ∀ t ∈ [0, 1) .

If f(X) and g(X) are closed subsets of X, then (f, F ) and (g,G) have coincidence
point. Moreover, (f, F ) and (g,G) have fixed point provided that f is F -weakly
commuting at v ∈ X and g is G -weakly commuting at w ∈ X.

2 Main Results

Firstly, we rewrite Definition 1.13, 1.15 and 1.17.

Definition 2.1. Let (X,M, ∗) be fuzzy metric space, f, g : X → X and F,G :
X → CL(X). Then the hybrid pair (f, F ) is said to be g-tangential at u ∈ X if
there exist two sequences {xn}, {yn} in X such that limn→∞ Gyn ∈ CL(X) and

lim
n→∞

fxn = lim
n→∞

gyn = u ∈ A = lim
n→∞

Fxn.

Definition 2.2. Let (X,M, ∗) be fuzzy metric space. If f, g : Y ⊆ X → X
and F,G : Y → CL(X), then the hybrid pair of mappings (f, F ) is said to be
g-tangential at u ∈ Y with respect to G if there exist two sequences {xn}, {yn}
and A ∈ CL(X) in Y such that limn→∞ Gyn ∈ CL(X) and

lim
n→∞

fxn = lim
n→∞

gyn = u ∈ A = lim
n→∞

Fxn.

Definition 2.3. Let (X,M, ∗) be fuzzy metric space. A map f : Y ⊆ X → X
is said to be coincidentally idempotent w.r.t. a mapping F : Y → CL(X) if f is
idempotent at the coincidence points of (f, F ), i.e., ffx = fx for all x ∈ X with
fx ∈ Fx provided that fx ∈ Y .

Remark 2.4. If the hybrid pair of mappings (f, F ) and (g,G) satisfy the common
property (E.A ), then (f, F ) is g-tangential with respect to G whereas (g,G) is
f-tangential with respect to F but the converse is not necessary true.

Let Φ be the family of all mappings ϕ : [0, 1]6 → [0, 1] satisfying the following
properties:

(ϕ1) ϕ is non increasing in 3rd, 4th, 5th, 6th,

(ϕ21) if ϕ(u, 1, 1, u, u, 1) ≥ 0 or

(ϕ22) ϕ(u, 1, u, 1, 1, u) ≥ 0 ∀u ∈ [0, 1] implies u = 1.
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Example 2.5. Define ϕ : [0, 1]6 → [0, 1] as

ϕ(t1, t2, t3, t4, t5, t6) = t1 −min

{
t2,

t3 + t4
2

,
t5 + t6

2

}
.

(ϕ1) Obvious.
(ϕ2) Let 0 ≤ u ≤ 1 and ϕ(u, 1, 1, u, u, 1) = u−min{1, 1+u

2 , 1+u
2 } = u− 1+u

2 =
u−1
2 ≥ 0 Then u ≥ 1 but u ≤ 1 . Then u = 1.

Several other examples satisfying the requirements of preceding implicit func-
tion can easily be constructed.

Now, we prove our main theorem as follows.

Theorem 2.6. Let f, g : Y ⊆ X → X be two mappings from a subset Y of a fuzzy
metric space (X,M, ∗) into X and F,G : Y → CL(X) which satisfy the following
conditions:

(a) the hybrid pair (f, F ) is g-tangential at u ∈ X with respect to G (or the
hybrid pair (g,G) is f-tangential at u ∈ X with respect to F ),

(b) there exists ϕ ∈ Φ such that

ϕ(M(Fx,Gy, t),M(fx, gy, t),M(fx, Fx, t),M(gy,Gy, t),M(fx,Gy, t),

M(gy, Fx, t)) ≥ 0,

for all x, y ∈ X.

Then

(1) the hybrid pair (f, F ) have a coincidence point v ∈ Y provided that f(Y ) is
a closed subset of X.

(2) the hybrid pair (g,G) have a coincidence point w ∈ Y provided that g(Y ) is
a closed subset of X.

(3) the hybrid pair (f, F ) have a common fixed point provided that f is F -weakly
commuting at v ∈ X, ffv = fv and fv ∈ Y .

(4) the hybrid pair (g,G) have a common fixed point provided that g is G-weakly
commuting at w ∈ Y , ggw = gw and gw ∈ Y .

(5) f, g, F,G have a common fixed point provided that both (3) and (4) are true.

Proof. Since the hybrid pair (f, F ) is g-tangential at u ∈ Y with respect toG, there
exist two sequences {xn}, {yn} in Y and A,B ∈ CL(X) such that limn→∞Gyn = B
and

lim
n→∞

fxn = lim
n→∞

gyn = u ∈ A = lim
n→∞

Fxn.

Now, we proceed to show that A = B. To do this, consider

ϕ(M(Fxn, Gyn, t),M(fxn, gyn, t),M(fxn, Fxn, t),M(gyn, Gyn, t),M(fxn, Gyn, t),

M(gyn, Fxn, t)) ≥ 0
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which on letting n→ ∞ gives rise

ϕ(M(A,B, t),M(u, u, t),M(u,A, t),M(u,B, t),M(u,B, t),M(u,A, t)) ≥ 0

so that

ϕ(M(A,B, t), 1, 1,M(A,B, t),M(A,B, t), 1)

≥ ϕ(M(A,B, t), 1,M(u,A, t),M(u,B, t),M(u,B, t),M(u,A, t))

≥ 0.

Owing to (ϕ21), we have M(A,B, t) = 1 so that A = B.

To prove (1), let f(Y ) is closed, then there exists some v ∈ Y such that u = fv.
Now, we show that A = Fv. To accomplish this, consider

ϕ(M(Fv,Gyn, t),M(fv, gyn, t),M(fv, Fv, t),M(gyn, Gyn, t),M(fv,Gyn, t),

M(gyn, Fv, t)) ≥ 0

which on letting n→ ∞ gives rise

ϕ(M(Fv,A, t),M(fv, u, t),M(fv, Fv, t),M(u,A, t),M(fv,A, t),

M(u, Fv, t)) ≥ 0

so that

ϕ(M(Fv,A, t), 1,M(A,Fv, t), 1, 1,M(A,Fv, t))

≥ ϕ(M(Fv,A, t), 1,M(u, Fv, t),M(u,A, t),M(u,A, t),M(u, Fv, t))

≥ 0.

Owing to (ϕ22), this gets us M(A,Fv, t) = 1 which implies A = Fv. Then
fv ∈ Fv this proves (1). The proof of (2) is similar to that of (1). In order to
prove (3), using the conditions given in (3), we have ffv = fv and ffv ∈ Ffv
so that u = fu ∈ Fu. The proof of (4) is similar to that of (3) while (5) follows
immediately.

In case the hybrid pair (g,G) is f-tangential at u ∈ X with respect to F ,
a proof on the lines of the preceeding case can be outlined. This concludes the
proof.

Now, we furnish an example to illustrate Theorem 2.6.

Example 2.7. Let (X,M, ∗) be a fuzzy metric space where X = [0, 1], a ∗ b =
min{a, b} for all a, b ∈ [0, 1] and

M(x, y, t) =
t

t+ |x− y|

for all t > 0, x, y ∈ X. Define ϕ : [0, 1]6 → [0, 1] as

ϕ{t1, t2, t3, t4, t5, t6} = t1 − t2
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and define the maps F,G, f, g on X as Fx = [ 2x3 , 1], Gx = [x2, 1] and fx =
2x
3 , gx = x2 for all x, y ∈ X. Define two sequences {xn} = { 1

n}, {yn} = { 1
2n}, n ∈

N in X. As,

lim
n→∞

fxn = lim
n→∞

gyn = 0 ∈ [0, 1] = lim
n→∞

Fxn,

the hybrid pair (f, F ) is g-tangential at 0 ∈ X with respect to G besides

ϕ{M(Fx,Gy, t),M(fx, gy, t),M(fx, Fx, t),M(gy,Gy, t),M(fx,Gy, t),

M(gy, Fx, t)} = 0.

Thus, all the conditions of Theorem 2.6 are satisfied and 0 remains fixed under all
the four involed maps.

One can derive the following corollary from Theorem 2.6 involving a hybrid
pair of mappings (f, F ) satisfying the property (E.A).

Corollary 2.8. Let (X,M, ∗) be fuzzy metric space. If f : Y ⊆ X → X and
F : Y → CL(X) be a pair of hybrid mappings satisfying the following conditions:

(a) the pair (f, F ) satisfy the property (E.A),

(b) for all x, y ∈ Y ,

M(fx, Fy, t) ≥ min

{
M(fx, fy, t),

M(fx, Fx, t) +M(fy, Fy, t)

2
,

M(fx, Fy, t) +M(fy, Fx, t)

2

}
.

If f(Y ) is a closed subset of Y , then (f, F ) have a common fixed point provided
that f is F -weakly commuting at v ∈ X and ffv = fv for v ∈ C(f, F ).

Remark 2.9.

(1) Theorem 2.6 is a generalization of Theorem 2.8 in [23].

(2) Corollary 2.8 is a generalization of Theorem 3.10 in [8].

Our next theorem involves a sequence of multivalued mappings.

Theorem 2.10. Let {Fn},n ∈ N be a sequence of multi-valued mappings from a
subset Y of a fuzzy metric space (X,M, ∗) into CL(X) and f, g : Y → X which
satisfy the following conditions:

(a) either the pair (f, Fk) is g-tangential at uk ∈ Y with respect to Fl (or the
hybrid pair (g, Fl) is f-tangential at ul ∈ Y with respect to Fk where k =
2n− 1 and l = 2n for all n ∈ N),

(b)
∪
Fk(Y ) ⊆ g(Y ) and

∪
Fl(Y ) ⊆ f(Y ),
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(c) there exists ϕ ∈ Φ such that

ϕ(M(Fkx, Fly, t),M(fx, gy, t),M(fx, Fkx, t),M(gy, Fly, t),M(fx, Fly, t),

M(gy, Fkx, t)) ≥ 0

for all x, y ∈ X.

Then

(1) (f, Fk) have a coincidence point uk ∈ Y ;

(2) (g, Fl) have a coincidence point ul ∈ Y ;

(3) (f, Fk) have a common fixed point provided that f is Fk -weakly commuting
at uk and f is coincidentally idempotent w.r.t. Fk;

(4) (g, Fl) have a common fixed point provided that g is Fl -weakly commuting
at ul and g is coincidentally idempotent w.r.t. Fl.

Proof. Since the hybrid pair (f, Fk) is g-tangential at uk ∈ Y with respect to
Fl, there exist two sequences {xkn}, {ykn} in Y and Ak, Bk ∈ CL(X) such that
limn→∞Flykn = Bk and

lim
n→∞

fxkn = lim
n→∞

gykn = uk ∈ Ak = lim
n→∞

Fkxkn.

Now, we show that Ak = Bk. As

ϕ(M(Fkxkn, Flykn, t),M(fxkn, gykn, t),M(fxkn, Fkxkn, t),M(gykn, Flykn, t),

M(fxkn, Flykn, t),M(gykn, Fkxkn, t)) ≥ 0

which on making n→ ∞ gives rise

ϕ(M(Ak, Bk, t), 1, 1,M(uk, Bk, t),M(uk, Bk, t), 1) ≥ 0

so that

ϕ(M(Ak, Bk, t), 1, 1,M(Ak, Bk, t),M(Ak, Bk, t), 1)

≥ ϕ(M(Ak, Bk, t), 1,M(uk, Ak, t),M(uk, Bk, t),M(uk, Bk, t),M(uk, Ak, t))

≥ 0.

Owing to (ϕ21), we have M(Ak, Bk, t) = 1 yielding thereby Ak = Bk.

As uk ∈
∪
Fl(Y ) and

∪
Fl(Y ) ⊂ f(Y ), there exist zk ∈ Y such that uk = fzk.

Now, we show that Fkzk = Ak. As

ϕ(M(Fkzk, Flykn, t),M(fzk, gykn, t),M(fzk, Fkzk, t),M(gykn, Flykn, t),

M(fzk, Flykn, t),M(gykn, Fkzk, t)) ≥ 0

which on making n→ ∞ reduces to

ϕ(M(Fkzk, Ak, t), 1, 1,M(uk, Ak, t),M(uk, Ak, t), 1) ≥ 0

so that Fkzk = Ak which proves (1).

The remaining parts are easy to prove. This concludes the proof.
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Remark 2.11. Theorem 2.10 is a generalization of Theorem 2 in [25].

Acknowledgement : All the authors are grateful to both the learned referee for
their fruitful comments and suggestions towards the improvement of this manuscript
over the earlier version.

References

[1] L.A. Zadeh, Fuzzy Sets, Inform. Control 8 (1965) 338–353.

[2] D. Turkoglu, B.E. Rhoades, A fixed fuzzy point for fuzzy mapping in complete
metric spaces, Math. Commun. 10 (2005) 115–121.

[3] Z.K. Deng, Fuzzy pseudo-metric spaces, J. Math. Anal. Appl. 86 (1982) 74–
95.

[4] O. Kaleva, S. Seikkala, On fuzzy metric spaces, Fuzzy Sets and Systems 12
(1984) 215–229.

[5] A. George, P. Veeramani, On some results in Fuzzy metric spaces, Fuzzy Sets
and Systems 64 (1994) 395–399.

[6] O. Kramosil, J. Michalek, Fuzzy metric and statistical metric spaces,
Kybernetika 11 (1975) 336–334.

[7] M.S. El Naschie, A review of E- infinity theory and the mass spectrum of
high energy particle physics, Chaos, Solitons & Fractals 19 (2004) 209–236.

[8] T. Kamran, Coincidence and fixed points for hybrid strict contractions, J.
Math. Anal. Appl. 299 (2004) 235–241.

[9] M. Abbas, I. Altun, D. Gopal, Common fixed point theorems for non
compatible mappings in fuzzy metric spaces, Bull. Math. Anal. Appl. 1 (2009)
47–56.

[10] M. Imdad, J. Ali, Some common fixed point theorems in fuzzy metric spaces,
Math. Commun. 11 (2006) 153–163.

[11] B. Singh, M.S. Chauhan, Common fixed points of compatible maps in fuzzy
metric spaces, Fuzzy Sets and Systems 115 (2000) 471–475.

[12] B. Singh, S. Jain, Semicompatibility and fixed point theorems in fuzzy metric
space using implicit relation, Int. J. Math. Math. Sci. 16 (2005) 2617–2629.

[13] C. Vetro, P. Vetro, Common fixed points for discontinuous mappings in fuzzy
metric spaces, Rend. Circ. Mat. Palermo 57 (2008) 295–303.

[14] S.N. Mishra, N. Sharma, S.L. Singh, Common fixed points of maps on Fuzzy
metric spaces, Int. J. Math. Math. Sci. 17 (1994) 253–258.



Common Fixed Point Theorems for Hybrid Pairs of Maps ... 759

[15] Y. Liu, J. Wu, Z. Li, Common fixed points of singel-valued and multivalued
maps, Int. Math. Math. Sci. 19 (2005) 3045–3055.

[16] M. Abbas, B. Ali, A.A. Harandi, Common fixed point theorem for hybrid
pair of mappings in Housdorff fuzzy metric spaces, Fixed Point Theory Appl.
2012, 2012:225.

[17] S. Sedghi, K.P.R. Rao, N. Shobe, A general common fixed point theorem for
multi-maps satisfying an implicit relation on fuzzy metric spaces, Filomat 22
(1) (2008) 1–11.

[18] T. Kamran, N. Cakic, Hybrid tangential property and coincidence point
theorems, Fixed Point Theory 9 (2008) 487–496.

[19] W. Sintunavarat, P. Kumam, Gregus-type common fixed point theorems for
tangential multivalued mappings of integral type in metric spaces, Internat.
J. Math. Math. Sci., Volume 2011 (2011), Article ID 923458, 12 pages.

[20] W. Sintunavarat, P. Kumam, Gregus type fixed points for a tangential multi-
valued mappings satisfying contractive conditions of integral type, Journal of
Inequalities and Applications 2011, 2011:3.

[21] D.Mihet, Fixed point theorems in Fuzzy metric spaces using property E.A,
Nonlinear Anal. 73 (2010) 2184–2188.

[22] P. Vijayaraju, Z.M.I. Sajath, Common fixed points of single and multivalued
maps in Fuzzy metric spaces, Applied Mathimatics 2 (2011) 595–599.

[23] M.A. Ahmed, Common fixed points of hybrid maps and an applecation,
Comp. Math. Appl. 60 (2010) 1888–1894.

[24] M. Imdad, J. Ali, M. Hasan, Common fixed points theorems in Fuzzy metric
spaces employing common property (E.A), Math. Comp. Model. 55 (2012)
770–778.

[25] M. Imdad, M.A. Ahmed, Some common fixed point theorems for hybrid pairs
of maps without the completeness assumption, Math. Slovaca. 62 (2012) 301–
314.

[26] B. Schweizer, A. Sklar, Probabilistic Metric Spaces, North Holand, NKramew
York, 1983.

[27] Y.J. Cho, Fixed point in Fuzzy metric spaces, J. Fuzzy Math. 5 (1997) 949–
962.

[28] M. Grabiec, Fixed point in Fuzzy metric spaces, Fuzzy Sets and Systems 27
(1988) 385–389.

[29] I. Kubiaczyk, S. Sharma, Common coincidence point in Fuzzy metric spaces,
J. Fuzzy. Math. 11 (2003) 1–5.

[30] M. Aamri, D. El Moutawakil, Some new common fixed point theorems under
strict contractive conditions, J. Math. Anal. Appl. 270 (2002) 181–188.



760 Thai J. Math. 12 (2014)/ M. Imdad et al.

(Received 6 December 2012)
(Accepted 21 March 2013)

Thai J. Math. Online @ http://thaijmath.in.cmu.ac.th


