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Abstract

In this paper, we rewrite the notion of CLR-property and occasionally coincidentally
idempotent for hybrid pairs of L-fuzzy and crisp mappings in metric spaces, we also
establish common fixed point theorems for L-fuzzy and crisp mappings in metric spaces.
Further, we give an example to support our results. Finally, we prove our results for
sequence of L-fuzzy mappings in metric spaces. Both of integral type and usual
contractive condition may be used. These theorems extend, generalize and improve
corresponding previous results.

1. Introduction

In 1965, Zadeh [11] introduced the notion of fuzzy set which generalizes classical set.
As a generalization of Nadler’s contraction principle for fuzzy mappings, in 1981,
Heilpern [5] defined the concept of fuzzy mapping, he also proved fixed point theorem for
fuzzy contractive mappings in metric linear spaces. Further, in 1967, Goguen [6]
introduced the notion of 7 -Fuzzy sets as a generalization of fuzzy sets [11].

Definition 1.1 /6] An/-fuzzy set 4 on a nonempty set X is a function 4: X - L,
where ¢ is complete distributive lattice with 1, and 0,. In ¢-fuzzy sets if L =[0,1],

then we obtained fuzzy sets.
In 2014, Rashid et al. [10] defined the concept of ¢ -fuzzy mapping. Further, he
established a common /¢ -fuzzy fixed point theorem in complete metric spaces.

Definition 1.2 [10] Let X and Y be two arbitrary nonempty sets, [,(¥) denote the
collection of all /-fuzzy setsin Y . Amapping F iscalled /-fuzzy mappingif F isa
mapping from X into 0,(Y). An ¢ -fuzzy mapping F is an ¢ -fuzzy subset on
X xY with membership function F(x)(¥). The function F(x)(¥) is the grade of
membership of V in F(x).

Definition 1.3 [10] Let F,G are /¢ -fuzzy mappings from an arbitrary nonempty set X
into 0,(X). A point z[0X is called an ¢ -fuzzy fixed point of F if zU{Fz}, |
where @, OL\{0,}. The point zOX is called a common ¢ -fuzzy fixed point of F
and G if 20Uz, NGz, .

On the other hand, in 2014, Ahmed and Nafadi [2] introduced the notion of CLR property
for single-valued and multi-valued mappings in metric spaces.
Definition 1.4[2] Let (X,d) be a metric space, f:X — X and F:X - CL(X).
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Then the hybrid pair (f,F) is said to have (CLR) property
if there exist a sequence {x,} in X and AUOCL(X) such

that ’}Elgoﬁcn =uDA=,}iE13°Fxn , with u=fv | for some

u,vJX .

Some common fixed point results with CLR property have
emerged. One may rewrite this notion for a pair of ¢-Fuzzy
and crisp mappings in metric spaces. In this case, we may
prove our results without completeness of the involved space.

In this paper, we prove common fixed point theorems using
implicit relation with integral type and usual contractive
condition. We defined an integral type contraction and
obtained a generalization of Banach’s contraction principle.
So, integral contractive type mappings is a generalization of
contractive mappings. Further, we rewrite the notion of CLR
property, weakly commuting and occasionally coincidentally
idempotent mappings. Our results extend, generalize and
improve corresponding previous results.

Let (X,d) be a metric space, CL(X) denote the
collection of all closed subsets of X and []* the set of non
negative real numbers, define the metrics
d:XxCL(X) -0 , H:CL(X)XCL(X) -0" as

d(x,A)= iygﬁd(x,y) and H(A,B)= max{sg};d(a,B),ilmlg d(4,b)} )

2. Preliminaries

Definition 2.1 [6] A partially ordered set £ =(L,<;) is
called:
i. alattice,if ¢ 0b0OL and aOpOL forany a,bUL,

ii. complete lattice, if OAOL and 0OA40OL for any
AOL,

iii. distributive if a J(bUc)=(aOdb)O(alUc),
aU(b0Oc)=(aOb)O(aUc) foranya,b,cOL.
Definition 2.2 [10] The a,-level set of ¢-fuzzy set A is
denoted by Ay and s

Ay ={xia, =, 4y if @, 0L\0,}, A4, ={x:0, <, 4}

defined as follows:

Here B denotes the closure of the set B .

Definition 2.3 [7] A map f:YOX - X is said to be

coincidentally idempotent w.r.t. a mapping

F:Y - CL(X) if ffx=fx for all xUC(f,F) , where

C(f,F) denote the set of coincidence points of f and F.
Definition 2.4[9] A map f:YOX - X is said to be

occasionally coincidentally idempotent w.rt. a mapping

F:Y - CL(X) if ffx= fx forsome xOC(f,F).

Remark 2.1 [9] Coincidentally idempotent pairs of
mappings are occasionally coincidentally idempotent, but the
converse is not necessarily true.

Definition 2.5 [1] Let (X,d) be a metric space, ¥ O X
and F:Y - CL(X). A map f:Y - X is said to be
F-weakly commuting at xOY if ffxUFfx provided that
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A0OY forall xOY .

Let & be the family of all continuous mappings
@:[0, 00)6 — [0,00) , which are non-increasing in the 3",
4™, 5" 6" and non decreasing in the [¥ coordinate
variable and satisfying the following properties:

() #(,0,0,u,u,0) <0 or $(u,0,u,0,0,u)<0,

(4:) ]

0

#(1,0,0,1,,0)

@As)ds <0 or

é(1,0,u,0,0,u)
I WAs)ds <0,

u u u
¢(j l//(p)dp,(lj Y(p)dp,0,0,| ¢(p)dp)
(4;) J' 0 0 0 @s)ds<0 O
0

u u u
¢(j l//(p)dp,O,O,j Y(p)dp,| ¢(p)dp,0)
I 0 0 0 As)ds <0

0

Ou>=0 implies u=0 , where @ :[0,0) - [0,0) is a
summable non negative lebesgue integrable functions such

I3 £
that for each £>0, j @As)ds >0 and I Y(p)dp > 0. Note
0 0

that if ¢(p)=1, then ()= (@,), if As)=1, then
(@)= (¢)) andif @s)=¢(p)=1,then (§;)=($).

3. Main Results

Let (X.d) beametricspace, Y OX , f,g:Y - X and
F,G are two (-fuzzy mappings from Y into 0,(X) such
that for each x0OY, a, 0L\{0,}, {fx}, and {Gx}a[ are

nonempty closed subsets of X Suppose  that
{ :[0,0) — [0,0) is a summable non negative lebesgue

£
integrable functions such that for each £=0, J. {(e)de=0.
0

First, we rewrite some definitions for hybrid pairs of ¢ -fuzzy
and crisp mappings in metric spaces.

Definition 3.1 The hybrid pairs (f,F) and (g,G) are
said to have (CLR) property if there exist two sequences
x5, in Y and A,BOCL(X) that
lim fi, = lim gy, =, lim {3, };, = 4, lin (G, }5, = B

n— 0
with u= fv=gw,ullAn B for somu,v,wOY .

Definition 3.2 A map [ is said to be occasionally

such

coincidentally idempotent w.r.t. F if f is idempotent at
some coincidence points of (f,F), ie., ffx= fx for some
xOC(f,F).

Definition 3.3 A map f:Y —» X is said to be F-weakly
commuting at xOY if fxU ‘{fo}’zzfZ .

Now, we state and prove the following result.
Theorem 3.1 Let (X,d) be a metric space, ¥ O X |

f.g:Y - X and F,G are two [ -fuzzy mappings from
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i 0,(xX gy, a,0L\{0, $(0) min(Q)
Y into 0,(X) such that for each x ,a, {0,}, (/I(S)ds+EI 7 (e)de <0, M
{Fx}g, and {Gx}a[ are nonempty closed subsets of X 0 0

which satisfy the following condition, for all *,yUY and  where
E=0 there exist #LP such that

0= (H(tFx1,, (Gl ) A5 &), A, (Frlg, ). (20, (G}, (i (GYYg, o (g0, (i)

If (f,F) and (g.G) are satisfy (CLR) property, with u=fv=gw and ul0An B, for some u,v,wOY . We
weakly  commuting and  occasionallycoincidentally = show that 4= B .As
idempotent, then f,g,F,G have a common fixed point. O min(0)
Proof. Since (f,F) and (g,G) are satisfy (CLR) .[0 As)ds +EIO {(e)de<O.
property, there exist two sequences {X,},{y,} in Y and
A,BOCL(X) such that ~ Where
lim fx, = lim g, =u, i {Fx, J;, = 4, (Gy, g, = B

n-o

0= (1%, g, 167, b, 1520,y %, ) (20,56, b 1y (G, Y ) (20,0 ()

P(H(A,B),0,d(fv,4),d(fv,B),d(fv,B).d(fv,4)) . .
As n — % we have I @s)ds < 0. Which give
0

#(H(A4,B),0,0,H(A,B),H(A,B),0) @(H(A4,B),0,d(fv,A),d(fv,B),d(fv,B),d(fv,A))
j W(s)d j @(s)ds < 0.

s)ds <
0 0

From (#,), we have H(A4,B)=0,sothat 4=B.Now, /YU {Fv}a[ , to prove this, since VA, we show that 4= {FV}aL .

(%)) min(Q)
As j WAs)ds + Ej 7 (e)de < 0. where
0 0

0= (H({Fla, 16y, o, ) A, 20,). AU, (FVa ). (20, (G0, Yo, 1 (G b (29,0 F V)

When 7 — ©  we have Define the maps f,g,F,G on Y as
PH{FV}, . A)0,d(fo.{Fv}, ).d(fv,A).d(fv,4),d(fr.{Fv}, ) 2
I / / £ @As)ds <0. — =X =2
0 fx S gx -
3 4
So that
1
PH v}, ,4),0,d(A,{Fv}, ),0,0,d(4,{FV}, ) 0, if 0<sy<—,
I % % D @As)ds 5
0
A)0,d(fo, A (fo, A),d(fo, A).d(fo, _Jr . 1 2x
g V(H({Fv}% MOV g (AL Ao, ))ﬂs)ds R L
0
<0.
%, if % <y<l.
By (#,), then H(4,{Fv}, )=0 then we have 4= {Fv}a[ ,
and JvLH{F V}a[ . By a similar way one canfind gwU{Gw},, and
for wOY . Further, since ffv= fvand f/vU{Ffv}, so that 0, if OSysl
\ 7
we have u = full {F“}a(, .
Also, since 88W=E&W and gng{Ggw}% implies (Gx)(y) = l’ if l<y<£’
6 4 4
u=gull {G”}a/ . Then f,g,F,G have a commonfixed
point. Lo Xey<
4 4

Example 3.1 Let (X,d) be a metric space, ¥ U X =[0,1].
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for all x,y0Y . Define two sequences {x,} and {»,} in lim fx, = lim gy, =00[0,1]= lim {Fx,}, = lim {Gy, },,
3

Now, 1w i

1 1 .
Y such that {x }= {;},{yn}Z {%},n ON . Since  that is, the hybrid pairs (f,F) and (g,G) are satisfy the

2% 2 property (CLR) . Further, let @(1,....ts) = ¢ —min{t,,t;,t,,1}
{Fx}, =[—.1] | then lim{Fx,}, = lim[—,1]=[0,1] #(0) min(Q)
303 neel M2 e 3 and jo q(s)ds+Ejo Z(e)de <0, where

. . 1
Similarly, {Gx}; =[i,1], then lmi{Gy,}, = lim[=.11=[01]
4 - I

0= (H(tF, Ja, Gy, ) fiy 0,0y U5, Y ) (20, (G b 1 (G0, B, 1o (9,4, )

As n —

H(FS g, G0y, 10y, )1 iy )

¢[ .
429,46V, g 1 4Gy, ) g (20,4, g )
, , ,
‘ s)ds <0.
[ @)

= {FO}E = {GO}l
3

Now, f,g,F,G satisfy all conditions of theorem 3.1 and J0=20=0010.1] is a common fixed point.

If f=g and F =G intheorem 3.1 we have the following result.
Corollary 3.1 Let (X,d) be a metric space, Y 0 X | f:Y - X and F be an/(-fuzzy mapping from Y into [,(X)
such that foreach xOY ,a, 0L\{0,}, {F> x}a/ is nonempty closed subset of X and satisfies condition (1) where

0= (H(tFx)y,  (Fv)a) ) df, 7). (S5, (Fx) g A 1E Vg ) d i (Vg o (P,

If (f,F) satisfies (CLR) property, weakly commuting and occasionally coincidentallyidempotent, then f and F have a
common fixed point.
If L=1=[0,1] in theorem 3.1 we have the following Corollary.

Corollary 3.2 Let (X,d) be a metric space, YO X |, f,g:Y - X and F,G are two fuzzy mappings from Y into
L(X) (the collection of all fuzzy sets of X ) such that for each xOY ,a(0,1], {Fx}, and {Gx}, are nonempty closed
subsets of X and satisfies condition (1) where

0= (H({Fx}4:{Gy} ) d(fir, g9),d (fi, {Fx}q ), d(89:{GV} 0 ) d (5, {GY} ), d (89, 1FX},))-

If (f,F) and (g,G) are satisfy (CLR) property, weakly commuting and occasionally coincidentally idempotent, then
f,g,F,G have a common fixed point.

If f=g and F =G in corollary 3.2 we have the following result.

Corollary 3.3 Let (X,d) be a metric space, Y O X, f:Y - X and F is a fuzzy mappings from Y into [(X) such
that for each xOY ,a1(0,1], {Fx}, is a nonempty closed subset of X and satisfies condition (3.1) where

O = (H({Fx}q, {FY} o), d(fi, ), d(f, {Fx} ), d(fi, AFY) o), d (S, (V) o) A (0, {Fi}g))-

If (f,F) satisfies (CLR) property, weakly commuting and occasionally coincidentally idempotent, then f and F havea
common fixed point.

Theorem 3.2 Let (X,d) be a metric space, Y O X, f,g:Y - X, {F,} be a sequence of (-fuzzy mapping from Y into
0, (X) such that for each xOY,a, 0L\{0,}, {FX}q, is nonempty closed subset of X and satisfies condition (1) where
k=2n-1, 1=2n,n0N and

Q = H({Fkx}[Q s {F}y}a/ ),d(fx, gy),d(fx, {Fkx}a[ )9 d(gya {Fly}a; )7d(fx7 {F}y}m )7d(gy’ {Fkx}[Q ))

If the pairs (f,F,) and (g,F;) are satisfy the property (CLR), weakly commuting and occasionally coincidentally
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idempotent, then (f,F;) and (g,F;) have a common fixed point.

Proof. Since (f,F;) and (g,F;) are satisfy the property (CLR) , there exist two sequences {X,},{Vw) in Y and
4,.B, OCL(X) such that

lim kan = ,}lngo Vi = uk’,}inc}o{Fkxkn }m = Aksr}lngo{F}ykn }aé = Bk'

n—o

with u, = fv, = gw,, u, U4 0 By, for some uy,v;,w;, 0Y . Now, we show that 4, = By . As

#(0) min(Q)
@(s)ds + EJ‘ Z(e)de < 0. where
0

B H({Fxy, }ne AF1 Vi }ne )>d(fis &t ) Ay s AFf X }a[ ),
d(gykn H {F}ylm }a, )7 d(ﬁclm s {F}ykn }aé ): d(gykn H {Fkxkn }a( ) .

P(H (A4, ,B, ,1),0,0,d(fv, B, ),d(fv; ,B, ),0)
As nwo,weﬁndthatj ok BT o s)ds <0
0

So that

J~¢(H(Ak,Bk 0,0,0,d (4B, ).d (4 ’Bk)’O)(p(s)ds - J-¢(H(Ak,Bk 00.d (fog A )d (fog By ) (fog B ) (foy Ay ))qa(s)ds <0

0
By (@), wehave H(4;,B,)=0,ie., 4, =B, .As u, U4, we show that {Fkvk}a[: =4, As

#(0) min(Q)
j @(s)ds + EJ‘ Z(e)de < 0. where
0 0

0- H(Fvita,» \F1Vinta, AV 8 ) d (Vs 1Fivisa, )s
d(&V ks A1 Vi, 1o d S A1 Vi Sa, ) A(&Vins (Vi a,) '

which on making 7 — % reduces to

PHUEFv g 2 A4)0.0.d(F v by A d{F v, 2A4,).0)
J' k'k’a, "k k'k’a, "k Kk a, "k ﬂS)dSSO,

0

so that {F} ka}a/ =4;  The remaining parts are easy to prove. This concludes the proof.

If f=g intheorem 3.2 we have

Corollary 3.4 Let (X,d) be a metric space, Y O X, f:Y - X, {F,} be a sequence of( -fuzzy mappings from Y into
0,(X) such that for each xOY a, OL\{0,}, {Fx},, isnonempty closed subset of X and satisfies condition (1) where
k=2n-1, I=2n, nUN and

O =\HOFXa, \F Vg, ), d(fx, ). d(fx,\Fxiq ), d ([ AF Via, ) d (5, AF ig, ), d (9, i, )) :

If the pairs (f,F,) satisfies the property (CLR), weakly commuting and occasionally coincidentally idempotent, then
(f,F,) have a common fixed point.

If L=1=[0,1] in theorem 3.2 we have the following Corollary.
Corollary 3.5 Let (X,d) be a metric space, Y U X, f,g:Y - X, {F,} be a sequence of fuzzy mappings from Y into
U(X) such that for each x0OY, al(0,1] and {F,x}, are nonempty closed subsets of X and satisfies condition (1)
where k=2n-1, 1=2n, nUN and

0= (HUEX g A} o), d(fis0),d (fr, (Fx} ), d (g0, Ay v} ), d (fr, AFy v} ) (80, AFi 6} )

If the pairs (f,F,) and (g,F;) are satisfy the property (CLR), weakly commuting and occasionally coincidentally
idempotent, then (f,F;) and (g,F;) have a common fixed point.
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If /=g incorollary 3.5 we have
Corollary 3.6 Let (X,d) be ametricspace, Y O X , f:Y - X, {F,} beasequence of fuzzy mappings from Y into L(X)
such that for each x0OY, aU(0,1] and {F,x}, are nonempty closed subsets of X and satisfies condition (1) where
k=2n-1, 1=2n, nUN and

0= (H({Fx} g A o) d(fi, f7),d(fi, AFpx} ). d (A v ) d(fed By ) d (7, Fx)g))-

If the pairs (f,F),) are satisfy the property (CLR), weakly commuting and occasionally coincidentally idempotent, then

(f,F,) have a common fixed point.

4. Fromintegral Type to Usual Contractive Condition

In theorem 3.1, condition (1), one may put {(e)=1 or @s)=1 or both, which give the following respectively:

I:(Q)(p(s)ds + Emin(Q) < 0. )
p 0+ ¢ e 0. 3)
$(Q)+ Emin(Q) 0. 4)

Now, we will replace the integral contractive condition by another, then we can obtained the following:
Corollary 4.1 Let (X,d) be a metric space, Y O X |, f,g:Y -~ X and F,G are two [ -fuzzy mappings from Y into

0,(X) such that for each x0OY,a, OL\{0,}, {Fx}, and {Gx}af are nonempty closed subsets of X , suppose that for all
x,yOY and E=0 there exist @OP such that one of ((2), (3),(4)) is satisfied, where

Q= |H({Fx}q,,1GYiq, ) d(fx, g), d(fx,1Fx} g ), d(8V,1GY}q, ), d(fx,1GYq, ) d(8V, {FX}q, )) :

If (f,F) and (g,G) are satisfy (CLR) property, weakly commuting and occasionally coincidentally idempotent, then
/-8, F,G have a common fixed point.
Corollary 4.2 Let (X,d) be a metric space, Y O X, f:Y -~ X and F bean (-fuzzy mappings from Y into U,(X) such
that for each xOY ,a, OL\{0,}, {Fx}, is nonempty closed subsets of X , suppose that for all X,y Y and E=0 there
exist 9OP such that one of ((2),(3), (4) )is satisfied, where

0= (H(tFxly,  (Fvla) ) df, 7). A5, (Fx) g ) d U (S od S Vg ()

If (f,F) are satisfy (CLR) property, weakly commuting and occasionally coincidentally idempotent, then f and F

have a common fixed point.
Corollary 4.3 Let (X,d) be a metric space, Y U X, f,g:Y - X and F,G are two fuzzy mappings from Y into L(X)

such that for each x0Y ,a0(0,1], {Fx}, and {Gx}, are nonempty closed subsets of X , suppose that for all X,y OY and
E=0 there exist U@ such that one of ((2), (3), (4) ) is satisfied, where

0 =(H({Fx}g,{Gy}q). d(f, £0),d(fx, {FX} 4), d(80,{GY} ) d(f, (G} o), d (g9, {Fx} )

If (f,F) and (g,G) are satisfy (CLR) property, weakly commuting and occasionally coincidentally idempotent, then
f,g,F,G have a common fixed point.
Corollary 4.4 Let (X,d) be a metric space, Y O X, f:Y - X and F is a fuzzy mapping from Y into L(X) such that
for each x0OY,ald(0,1], {Fx}, is a nonempty closed subset of X, suppose that for all X,yUY and E =0 there exist
@UD such that one of ((2), (3), (4)) is satisfied, where
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O = (H({Fx} g, {FV} o), d (S, fr,0),d (for, (Fx}g ), d (S, {FV} o), d (for, (FV} o ), d (0, {F},))

If (f,F) satisfies (CLR) property, weakly commuting and occasionally coincidentally idempotent, then f and F havea
common fixed point.
Theorem 4.1 Let (X,d) be a metric space, Y U X, f,g:Y - X, {F,} be a sequence of { -fuzzy mappings from Y into
0, (X) such that for each x0OY , a, UL\{0,}, {Fx}4, is nonempty closed subset of X, n[JN, suppose that for all x,yOY
and E20 there exist $ 0P such that one of ((2), (3), (4) ) is satisfied, where

Q = (H({Fk'x}a(‘ s {P}y}a[ )’d(fx’ gy)sd(fx: {Fkx}a(‘ )’d(gy: {F}y}a[ )3d(fx’ {F}y}a/ )’d(gy: {Fkx}a(‘ )) .

If the pairs (f,F}) and (g,F;) satisfy the property (CLR), weakly commuting and occasionally coincidentally idempotent,
then (f,F;) and (g.F;) have a fixed point.
Theorem 4.2 Let f,g:Y O X — X be two mappings from a subset Y of a metric space (X,d) into X and F,G are two
( -fuzzy mappings from Y into 0,(X) such that for each x0OY,a, OL\{0,}, {Fx}, and {Gx}né are nonempty closed
subsets of X , suppose that for all X,y Y and E>0 there exist $ 0P such that one of ((2), (3), (4) ) is satisfied, where

d(fx,gv) d(fe,{Fx

H({Fx}, Gy
[ w(pydp. |

Ya,) Yo )
“wprdp, | W (p)dp,

0 0

0=¢
Id(gy,{Gy}a ) jd(/x,{Gy

"Y(p)dp,

g ) d(gy.(Fx}, )
Ty, [ (o

If (f,F) and (g,G) are satisfy the (CLR) property,weakly commuting and occasionally coincidentally idempotent, then
(f,F) and (g,F) have a common fixed point.
Theorem 4.3 Let(X,d) be a metric space, Y U X, f,g:Y - X, {F,} be a sequence of (-fuzzy mappings fromY into
0,(X) such that for each xOY ,a, OL\{0,}, {Fx}y is nonempty closed subset of X , suppose that for all X,y Y and

E>=0 there exist 0P such that one of ((2), (3), (4) ) is satisfied, where k =2n-1, 1=2n, nON and

J-H({Fkx}% AFylg )
0
o=¢

d(@dFyly )

[ v

If the pairs (f,F;) and (g,F;) are satisfy the property

(CLR), weakly commuting and occasionally coincidentally

idempotent, then (f,F;) and (g,F;) have a common fixed
point.

Remark 4.1 Put ¢/(p) =1 in theorem 4.3 we have theorem
4.1, Put Y(p)=1 and F, =F,F,=G in theorem 4.3 we
have corollary 4.1, Put F;, = F,F; =G in theorem 4.3 we
theorem 4.2, Put @Y (p)=@&s)={(e)=1 and
F, =F,F, =G in theorem 4.2 andtheorem 3.1, then the two
theorems are the same.

have

5. Conclusions

In this paper, we study the existence of common fixed point
theorems for /-fuzzy and crisp mappings in metric spaces,
we use an integral type of contractive condition with implicit

d(fx.gv)
W[ W,

d(feAFyyig )

J-d(ﬁc,{Fkx}

a,)
M wpyp,

d(4Fxly )
“wpdp, | WP

relation of real valued values. In our results, we introduce the
notion of CLR property, weakly commuting and occasionally
coincidentally idempotent mappings for two hybrid pairs of /¢

-fuzzy and crisp mappings in metric spaces. Finally, we prove
these results in usual contractive condition as a special case of
our results.

0

Acknowledgements

The authors thank the referees for their valuable suggestions.

References

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

[2] M. A. Ahmed and H. A. Nafadi, Common fixed point theorems
for hybrid pairs of maps in fuzzy metric spaces, J. Egypt. Math.
Soc., 22 (2014) 453-458.



20

[3]

[4]

[6]

[7]

Mohamed Ahmed et al.:

I. Beg and M. A. Ahmed, Common fixed point for generalized
fuzzy contraction mappings satisfying an implicit relation,
Matematicki Vesnik., 66 (4) (2014) 351-356.

I. Beg, M. A. Ahmed and H. A. Nafadi, Common fixed point
for hybrid pairs of fuzzy and crisp mappings., Acta
Universitatis Apulensis, 38 (2014), 311-318.

S. Heilpern, Fuzzy mappings and fixed point theorem, J. Math.
Anal. Appl., 83 (1981), 566-569.

J. Goguen, L-fuzzy sets, J. Math. Anal. Appl, 18 (1967)
145-174.

M. Imdad and M. A. Ahmed, Some common fixed point

(9]

[10]

[11]

Common Fixed Point Theorems in Metric Spaces

theorems for hybrid pairs of maps without the completeness
assumption, Math. Slovaca., 62(2012) 301-314.

S. B. Nadler, Jr, Multi-valued contraction mappings, Pacific J.
Math., 30 (2) (1969) 475-488.

H. K. Pathak and R. Rodriguez-Lopez, Noncommutativity of
mappings in hybrid fixed point results, Boundary Value
Problems., 2013, 2013:145.

M. Rashid, A. Azam, and N. Mehmood, L-Fuzzy Fixed Points
Theorems for L-Fuzzy Mappings via B-Admissible Pair,
Scientific World Journal, 2014, Article ID 853032, 8 pages.

L. A. Zadeh, Fuzzy sets, Inform. Control., 8 (1965) 338-353.



