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ABSTRACT. In this paper, the notion of fuzzy (0, £)-weak contraction in
G—metric space is introduced, and sufficient conditions for the existence
of fuzzy fixed points for such mappings are investigated. Relevant il-
lustrative examples are constructed to support the assumptions of our
established theorems. It is observed that the principal ideas obtained
herein extend and subsume some well-known results in the corresponding
literature. A few of these special cases of our results are noted and dis-
cussed as corollaries.
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1. Introduction

Fixed point theory is a renowned and huge field of research in mathematical
sciences. This field is known as the combination of analysis which includes
topology, geometry and algebra. One of the well-known set-valued fixed point
results in spaces with metric structure was announced by Nadler [24]. As a
fuzzy extension of the key idea in [24], Heilpern [8] gave the concept of fuzzy
mapping and proved the fixed point theorem for fuzzy contractive mapping in
metric space. Thereafter, several authors (see, e.g. [1,5,14-18,26,27]) have
modified the ideas of fuzzy sets and examined the existence of fixed point of
fuzzy mapping in different directions.

The concept of weak contraction was introduced by Alber and Gurre [1]
in 1997. In 2003, Berinde [5] initiated the notion of (0, £)—weak contraction
and studied fixed point theorems for the related contraction. Then Berinde
and Berinde [6] extended the concept of (0, £)—weak contraction from single-
valued mapping to multi-valued mapping and presented corresponding fixed
point theorems. On the other hand, Samet et al. [26] presented a new mapping
namely o — @ —contractive mapping and studied fixed point theorems for the
new contraction. With the passage of time, fixed point results of a—admissible
mappings have been examined in several directions, see, for example [3,10, 21,
25].
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Along the line, Mustafa and Sims [20] presented an idea of a generalized
metric space under the name G—metric space, in 2006. In the first paper
on G—metric space, Sims and Mustafa [20] introduced some properties of
G—metric spaces and also discussed its topology, compactness, completeness,
product and the criteria regarding the convergence and continuity of sequences
in G—metric space. Some theorems concerning these properties were also
proved. Subsequently, Mustafa et al. [22] obtained some new fixed point results
for Lipschitzian-type mappings on G-metric space. Later after, more than a
handful of authors have investigated the existence of fixed points in G-metric
spaces. For example, one can refer [7,11,12] and some references therein.

Following the existing literature, we observe that fuzzy fixed point results
in G-metric space are not sufficiently investigated. Therefore, motivated by
the basic ideas in [1,5,20], the aim of this paper is to present new fixed point
theorems for fuzzy (6, £)—weak contraction mappings in G—metric space. Our
results generalize and extend a few known results in the comparable literature
of fuzzy and classical mathematics.

2. Preliminaries

In this section, we recall some basic concepts that are necessary in the
establishment of our main results. Most of these preliminaries are recorded
from [4,9,19, 20,23, 24, 26, 28].

Definition 2.1. Let F be a nonempty set and G : F x F x F — RT be a
function such that the following are satisfied:

(Gl) G(r,o,v)=0 ifT=0=n,

(G2) G(r,7,0) >0 forall 7,0 € F with 7 # o,

(G3) G(r,1,0) <G(r,0,v) forall 7,0,v € F with v # o,

(G4) )

G(t,0,v) = G(1,v,0) = G(0o,v,T) = ...(symmetric with respect to
T,0,V),
(G5)  G(r,0,v) < G(1,a,a) + G(a,o,v) for all 7,0,v,a € F (rectangular
property).

Then G is called a G—metric function and (F,G) is said to be a G—metric
space.

Example 2.2. Let F =R. Then a G—metric on R is defined as:
G(r,0,v) =|T — 0|+ |0 —v|+ |r —v]| for all 7,0,v € F.

Definition 2.3. Let (F,G) be a G—metric space. A sequence {7.} in F is
G—convergent if, for any 6 > 0, there exists 7 € F, O(5) € N such that
G(7,7e, 1) < 0, for all e,p > O(5). We call 7 the limit of the sequence and
write 7, — 7 or lim,_, oo 7o = T.

Definition 2.4. Let (F,G) be a G—metric space. A sequence {7.} in F is
called G—Cauchy if, for any § > 0, there exists O(d) € Nsuch that G(7, 7, 7)) <
9, for each e, p,¢ > O(0), that is, G(7¢, 7, 7,) = 0 as e, p,s — 0.
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Definition 2.5. Let (F,G) be a G—metric space. A sequence {7.} in F is
called G—Complete if every G—Cauchy sequence in (F,G) is convergent in F.

Lemma 2.6. [20]. Let (F,G) be a G—metric space and {1.} be a sequence in
F. Then the following statements are equivalent:
(i) {7} is G—convergent to T;
(ii) G(7e,Te,7) — 0, as e approaches to infinity;
(iii) G(7e,7,7) — 0, as e approaches to infinity;
(iv) G(7e,7p,7) = 0, as e, p approaches to infinity.

3. Hausdorff G—distance of fuzzy sets

Kaewcharoen and Kaewkhao [13] introduced the concept of Hausdorff G—distance.
Let F be a G—metric space and C'B(F) be the family of all non empty closed
and bounded subsets of F. Then, the Hausdorff G—distance is defined as:

He (21, 22, 23) = max{ sup G(r, 25, Z3), sup G(t, Z1, Z3), sup G(r, 21,22)},

TEZ TEZy TEZ3
where
(7' ZQ,Zg) d (T ZQ) d (22,23) +d(g(7', Zg),
d([;,(T ZQ) nf d@( )
dG(Zh 2) = 62111,,1;622 dG(Tv 0)7
G(r,0,23) = inf dg(r,0,v).

TEZ,,0€E25,VEZ3

Remark 3.1. [13]. Let (F,G) be a G—M space, 7 € F and Z C F. For each
o € Z we have

G(r,2,2)=de(r, 2) + dg(Z, 2) + dg (7, Z)

< 2dg(T,0)

= 2[dg(7,7,0) + dg(7,0,0)]

< 2[dG(7—7 g, U) + dG (7—7 g, U) + dG (Tv g, J)]

= 6dg(1,0,0).

Consider S : F — 27, and 7 € F. Then 7 is a fixed point of F if 7 € St

(see [24]).
Let (F,dg) be a metric space, a fuzzy set in F is a function with domain F
and values in Z = [0,1]. If Z is a fuzzy set and 7 € F, then the function value

nz(7) is called the degree of membership of 7 in Z.
The a—level set of Z, denoted by [Z],, is defined as

[Zla ={7: nz(1) > a, a € (0,1]}
[Z]o = {7 :nz(r) > 0}.
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Where B is the closure of the non-fuzzy set B.
Denote by C(F), the family of all nonempty compact subsets of F. For each
a €T, let [Z], € C(F).

Proposition 3.2. [28]. If 21,25, € C(F) and T € Z4, then there exists 0 € 25
such that

2|G(r,7,0) + G(1,0,0)] < Hg(Z1, 22, Z2).
Lemma 3.3. [23]. Let (F,G) be a G—metric space. Denote by CB(F), the

family of nonempty closed and bounded subsets of F. Let Z1, Z9 € CB(F), then
for each T € Z1, we have,

G(’T, ZQ, ZQ) S HG(Zl, ZQ,ZQ).

Lemma 3.4. [23]. Let (F,G) be a G—metric space. If 21,2, € CB(F) and
T € 21, then for each € > 0 there exists o € Z5 such that

G(r1,0,0) < He(Z1, 22, 25) + €.

Heilpern [9] gave a fuzzy extension of Banach contraction principle in 1981
and Nadler [24] fixed point theorems by introducing the concept of fuzzy con-
traction mappings in connection with d.,—metric for fuzzy sets.

Definition 3.5. [9] Let £ be an arbitrary set, F be a metric space. A mapping
T : & — I7 is called fuzzy mapping from & into F. A fuzzy mapping 7 is a
fuzzy subset on € x F, where T (7)(0) is the grade membership of ¢ in T(7).

Definition 3.6. [9] Let (F,d) be a metric space and T : F — I” be a fuzzy
mapping. A point v € F is said to be fuzzy fixed point of T if v € [T,],, for
some « € [0, 1].

4. a—admissible and a — ¥—Contractive Mappings

The concepts of o — 1 contractive type mappings and a—admissible map-
pings were introduced by Samet [26] in 2012 as follows.

Definition 4.1. [26] Let S : ¥ — F and a: F x F — [0, +00], then S is
said to be a—admissible if for 7,0 € F

a(r,o) > 1 = a(S7,S0) > 1.

Example 4.2. [26]. Let F = (0,+00). DefineS : F — F and o : FXF —
[0, 4+00) with ST =1n7 for all 7 € S
and

Then, S is a—admissible.



Fixed point results of fuzzy (0, £L)— weak contraction... — JMMR Vol. 12, No. 2 (2023) 279

Example 4.3. [26]. Let F = (0,+00). DefineS: F — F and o : FXF —»
[0,400) with ST=+/T forall T € S

and

exp” 7 if 7 > o,

a(r,0) = i

0if 7 < o.
Then, S is a—admissible.
Definition 4.4. [26] Denote by ¥ the family of nondecreasing functions ¥ :
[0,4+00) — [0,+00) in such a way that for ¢ € ¥,> 2 ¢*(r) < oo and
¥(r) < r for each r > 0 and v° is the e-th iterate of 1. Let for (F,u) be a

metric space. Then § : F — F is an a — ¥—contractive mapping if for a pair
of functions o : F x F — [0, +00) and ¢ € ¥, we have

a(r,0)u(ST,80) < Y(u(r,0)) for all 7,0 € F.

5. a—admissible and o — ¥—Contractive Type Mapping in
G—Metric Space:

Alghamdi et al. [2] extended the definitions of a—admissible mapping and
a — p—contractive type mapping for G—M space as defined below.

Definition 5.1. [2] Let (F,G) be a G—metric space, S : F — F be a single-
valued mapping and o : F x F x F — [0,00). The mapping S will be called
G — a—admissible if for 7,0,v € F :

a(r,0,v) > 1= a(S1,80,8v) > 1.

Example 5.2. Let F = [0,00) and S : F — F. Define a mapping « :
FxFxF—][0,00) by

2InT if if 7>0>
ST = nr T.#Q and a(7,0,v) = ot T*(_T*U’ for all 7,0,v € F
e otherwise, 0 otherwise.

Then S is G — a—admissible.

Definition 5.3. [2] Let (F,G) be a G—metric space, S : F — F be a single-
valued mapping, then S is a G — a — Y—contractive type mapping if there
exists a pair of functions o : F x F X F — [0,00) and ¢ € ¥, such that
Soo2 ¢¢(r) < oo and (r) < r for each r > 0, for all 7,0,v € F, we have

a(r,0,v)G(ST,S80,5v) < Y(G(T,0,V)).

Definition 5.4. [1] Let (F,d) be a metric space. A mapping S : F — F is
called weak contraction if there exists two constants § € (0,1) and £ > 0 such
that

(1) d(87,80) < Ou(r,0) + Ld(o,ST),
for all 7,0 € F.
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6. Main Results

In this section, the idea of (8, £)—weakly contraction in [3] is extended to
G—metric space. Hence, fuzzy (6, £L)—weak contraction in G—metric space and
(0, L)—weak contraction for a pair of fuzzy mappings in G—metric space are
defined and fixed point and common fixed point theorems are obtained for
fuzzy mappings using the proposed contraction.

We begin with the following definitions.

Definition 6.1. Let (F,G) be a G—metric space and S : F — F be a self
mapping. Then § is called (0, £) weak contraction if there exist two constants
6 € (0,1) and £ > 0 such that

G(S7,80,8v) < 0G(t,0,v) + Lug(o,ST), forall 7,0,v € F.

Definition 6.2. Let (F,G) be a G—metric space and S : F — I7 be a fuzzy
mapping. Then § is called fuzzy (6, L£)—weak contraction if there exist two
constants 6 € (0,1) and £ > 0, such that

He ([ST])\, [Solx, [Sv])\> < 0G(r,0,v) + Lug(o,[ST]y), forall 70,0 € F.

Definition 6.3. Let (F,G) be a G—metric space and S;,Sy : F — I7 be
a pair of fuzzy mappings. The pair (S1,S2) is said to be fuzzy (6, £)—weak
contraction if there exist constants 6 € (0,1), £1, L2 > 0, such that

(¢) He([S17]a, [S20]a, [S2v]n) < 0G(T,0,v)+Lipg (o, [S17]r), for all 7,0,v € F.
(”) HG([SZT]A7 [810'])\, [811)],\) S QG(Ta ag, U)+£2MG(U7 [827—])\)) for all T,0,UV € F.
The following is the principal result of this paper.

Theorem 6.4. Let (F,G) be a G—metric space and S1,Ss : F — 17 be a pair
of fuzzy (0, L)-weak contraction such that for all T,0,v € F, and 6 € (0,1),
L1,L2 >0,

%
(2)  He([S17]r, [S20]r, [Sav]y) < 6Mi,j + Lipc (o, [S17]x) + L2Ni 5,

where
GG(Ta g, U)v G(Tv [‘Sl'Tb\a [Sl'Tb\)’

M, ; = max G(o,[Sjo)a, [Sjo]r),
G(Ua[sﬂ—])\7[Si7']>\)'f2‘G(T,[SjG'])\,[Sjo'])\)

G(a,[S;0]x, [Sj0]r),
Nij=min | G(o, [Si7]x, [SiT]n), | s
G(7,[Sjolx, [Sjolx)
and i # j, 1,5 = 1,2. Then there exists a common fized point of fuzzy mappings
Si and ;.



Fixed point results of fuzzy (0, £L)— weak contraction... — JMMR Vol. 12, No. 2 (2023) 281

Proof. Let 79 € F. Take 11 € [S170]x and 75 € [Sa71]x and so on. Generally

T2e4+1 € [317'26])\, T2e+2 € [527'2@+1]/\ e=0,1,2,..

For k > 0, let k6 = h. Then, by Condition (2) and Lemma 3.4, we have

G(r1,m2,m) <kHg <[51To},\, [Sa71]x, [327’1],\)

6G (70, 71, 71), G(70, [S170) 7, [S170]2)5

0
<k |- max G(71,[S27i]a, [SaTi]n),
6 G(71,[S170]x,[S170]2)+G(70,[S2T1]x,[S2T1]2)
2

G(1, [S2Ti]x, [S271]n),
+ £1MG(T1, [SlTO]A) + ,CQ min G(To, [827'1})\, [827'1])\)
G(71, [S170]x, [S170]2)

0 6G(70, 71, 71),6G(70, 71, T1), 6G(T1, T2, T2),
Sk |:6 max ( 6G(11,71,71)+6G(70,72,72)
2

9

+ Lipg(m1,71) + L2 min [6(@(7’1, Ta, T2), 6G (10, T2, T2), 6G(71, 71, 7'1):|
[ 6G
<k ZmaX(GG(TO,Tl,Tl), 6G(71, 72, T2), (70’27-2’7-2))]

+ Lo min |:GG(7—1,7-2,7—2),0,6@(7-0,7—277—2):|

2

<k g {maX(GG(To,Tth),GG(Tl,TQ,Tz), W)H

Since

6G (70, T2, T2) < 6G (70, 71,71) + 6G (71,72, T2)
2 - 2 ’

so we have
G(10,72,72)

5 §maX{G(To,ﬁ,’Tl),G(Tla7277—2)}a

which gives,
G(m1,72,m2) <k {0 max((G(To, 7'1,T1),G(7'1,T27T2)):| .

Suppose G(79,71,71) < G(71,72,72), then by property 5.3 of 1), we get a con-
tradiction. Hence,

G(Tl,TQ,TQ) g k‘@[G(Tg,Tl,Tl)].

As h = k6, then
G(11,72,72) < h(G(10,T1,71))-
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Given that 7 € [Sa71]x and 73 € [S172],, there exist k > 0 and k6 = h. So,
again by Lemma 3.4 and Condition (2), we get

G(72,73,73) SkHG([SQTﬂ,\, [S171]a, [817'2]A>

0 6G(7—17 T2, TQ)’ G(Tlﬂ [527—1])\3 [SQTl]A)a
<k Emax G(72, [S172]a, [S172])),

G(72,[S271]x,[S271]A) +G(71,[S172]2,[S172]A)
2

G(Tz, [517'2]>\7 [SlTQ]A),
+ Lapg (12, [Sa7i]n) + Lamin | G(71, [S172]x, [S172]2),
G (72, [S27i]a, [S271]A)

6@(7’1,7’2,7’2),

0 6G(7_1;T27T2)7
Sk Bmax GG(TQ,73,73)7 +£3N’G(T27T2)

6@(7’2,7’2,7’2)-‘1—6@(7’1 ,7'3,7'3)
2

+ L4 min [6@(7’2, 73,73),6G(71, 73, 73), 6G (72, T2, T2)

0 6@(7’1,7‘2,7’2),
Sk’ — max 6G(TQ,Tg,T3)
6 GG T1,T3,7'3

7'2;7'377'3
+ L4 min
71,73,73 ]
<k 0 G(m,73,73)
< {6max(GG(ﬁ,72,7'2)76(@(7'2,75,73) 5 )}
Since
6@(7’1,7’3,7’3) < 6@(7’1,7’2,7’2) +6G(T2,7'3,7'3>
2 - 2 ’
so we have
G(Tl,Tg,Tg)

5 S maX[G(Tl,7—277-2)7(@(7—277-377-3)]7

which gives
G(12,73,73) <k [9 maX(G(Tl,TQ,TQ), G(T27T3,T3)>:| )

Suppose G(71, 72, 72) < G(72,73,73), then by Property 5.3 of ¢, we get a con-
tradiction. Hence,

G(T2,T3,T3) S ]{19(@(7'1,7'2,7'2)).
As h = k8, then
G(12,73,73) < W(G(T1, T2, T2)).
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Now using the above expression, we can write
G(1,73,73) < MG (71,72, 72)) < h(h(G(10,71,71))) = R*(G(70,T1,71)).
Continuing in this way, we get a sequence 7, in F for a(7e, Te41, Te+1) > 1 such
that
G(Te, Tet1s Ter1) < h4(G(m9,71,71))-
To see that the sequence 7, is Cauchy, consider p > e :

G(Tes 7 Tp) <G(Tey Tet1, Tes1) + G(Tes1, Teq2, Te2) + oo + G(Tp—1,Tp, Tp)
<h°G(ro,71,71) + T G(r9, 71, 71) + ... + W7 G (70,71, 71)
<(h 4+ h T 4 4+ RPHG (10, 71, T1)
<h(1 4 h® + ...+ "~ VG (79,71, 71)

1—hret
—
<h®G(r9,71,71) = 0 as e — oo.

<h®( )G (70, 71,71)

This shows that {7.} is a Cauchy sequence in F. Since F is complete so, we
can find 7* € F such that 7. — 7* as e — oo.

Using the fact that 7o.41 € [S172¢)a and Toero € [SaToet1]r, to show that
7* € [S17*]x and 7 € [Sa7*] ), consider

G(T2e+1, [S2T]a, [S277|a) < kHg([S172e]x, [S27™ ], [S277]))

6G(T2c, 7%, 7%), G(T2e, [S1T2e]r, [S1T2e]2)s

<k | = max G( , [S27*]xs [S27]2)
6 G(r* [S1rae),[S1 2] )+G(T2e,[527' ]A,[szr N

G(7*, [Sam*]x, [S27*]r),
+ Lypc (7", [S172¢]a) + Lomin | G(7%, [S172¢]n, [S172¢)0),
G(TQea [527' ]A, [527' ])\)
9 6G(T2e, 7%, 7), 6G (T2, Toe+1, T2e+1),
<k |- max G(7, [Sa7"]x, [S27]0),
6 6@(7*172&+177'29+1)+(;(7'297[S27'*]A7[827'*]>\)
G(7*, [S27]x, [S27]2),
+ Elu([;,(T*, TQe+1) + Lo min G(Tge, [SQT*]A, [827_*])\)7
6G(T*, Toct1, T2e+1)

Applying lim e — oo in the above inequality, we get

0 6G(T2e, 7%, 7%),6G(T2¢, Toe41, T2e+1),
lim G(72e41, [S27*]x, [S27*]a) < k lim 5 nax G(1*,[S27*]x, [S27"]a),

e—00 e—00 6G (7", T2et1,T2e+1)+G(T2¢,[S27"]5,[S277]2)
2

G(7*, [S2m*]x, [S27*]A)s
+ lim Lypg(T", Taeq1) + lim Lomin | G(72e, [Sa7*]x, [S27*]0),
e— 00 e— 00 *
GG(T s T2e+415 T2€+1)7
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This implies that

6G(T*, 7*,7%),6G(T*, 7%, 7%), )]

9
G(7*, [S27*]x, [S277]2) <k | = max G(7%, [SaT*]x, [S2T"]2),
6 6G(r*, 7 7 )+G (1", [Sam*]x,[S2771x)
2

G(7
G(7*, [S2m*]x, [S27*]r),
6G(r*, 7%, 7*)

( *a [827—*]>\a [827—*])\)a
+ Lypg(7*,7") + Lo min

0 x . .
<k {6 maX( G(7*, [Sam*]x, [S2r*]y), ErlSernulSer ) )}

+ Lo min[G(T*, [827—*]>\’ [SQT*]A)7 0]'

G(r, [827'*2]A7 [527'*]A))]

gk% {max <G(T*, (S, [S277]0),

<0 |:G(T*, [S27]a, [827—*],\):|
6
Therefore,
ko . . «

1- 5 G(7*, [S27"]x, [S27¥]x) = 0.
Since [1 — %] # 0. Hence, G(7*,[S27]a, [S27*]») = 0. This implies that
T € [827'*])\.
Now,

G(T2et2, [S177]as [S177]0) < EH([S2T2et1]x, [S177]A, [S177]0)

0 6G(T2er2, 75, 7%), G(T2c+1, [S2T2et+1], [S2T2e+1]2)s
<k | = max G(7*, [S17%]x, [S177]0),
G(T*1[527'26+1]>\7[S2T2e+1]>\2)+G(7—26+17[517'*]>\7[517-*]>\)

G(7*, [S2T2e41]r, [S2T2e+1]2),
G(T2e+1, [S177]xs [S177])

0 6G(T2e41, 7", 7%), 6G(T2eq 1, T2et2, T2et2),
G(Tge+2, [817'*]>\, [817'*])\) <k 6 max G(T*7 [827—*])\7 [817—*])\)7

6G (1", T2e42,T2042) +G(T2e+1,[S27"|2,[S27"]x)
2

G(7%, [S17*]x, [S17*])s
£3MG(T*7 [82726+1})\) + £4 min

G(T2e+1, [S177]2, [S177]0),
6G(7", Toet2, T2e+2)
Similarly as above applying lime — oo, we get G(7*,[S17]a, [S17*])) = O,
which implies 7* € [S17*]x. So, 7* is the common fixed point of the pair of
mappings S; and Ss. ]

G(T*v [817—*])\7 [SIT*])\)7
+ Lapg (7", Toey2) + L4 min

Remark 6.5. Theorem 6.4 is a fuzzy extension of the main results of [1,6,9],
even in the case of metric space.
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In what follows, we provide an illustrative example to support the hypotheses
of Theorem 6.4.

Example 6.6. Let F = [0,1], G(7,0,v) = |7 — 0| + |0 — v| + |7 — v| for all
T,0,v0 € F, then (F,G) is a complete G-metric space. Let Sy,So : F — 17
be two fuzzy mappings defined as:

Si(7)(t) = {

11f0<t§%7
01fT<t§1.

1if0<t

and Sy(7)(t) = {0 <t
3

<z
— 37 forallT € F,
<1.

For A =1, we have
[S1(T)]x = [S2(T)]1 = [0, a and [Sa(7)]x = [S2(7)]1 = {0, %} for all T € F

Then for 6 = % and L1,L9,L3,L4 > 0, all the conditions of Theorem 6.4 are
fulfilled and 0 is a common fized point of S; and Ss.

Corollary 6.7. Let (F,G) be a G—metric space and S : F — I7 be a fuzzy
(0, L)-weak contraction such that for all T,0,v € F, and § € (0,1), L1,L5 >0,

(B) HolISrI [Soha, [Su12) < EM o+ Lapo (o, [S71) + LV,

where
6G(7,0,v), G(7,[ST]A, [ST]),

M = max G(O" [SU])\v [SU]A)v
G(O’,[ST],\,[ST])\)+G(T,[SO'],\,[SO'],\)

G(o,[Sa]x, [Salr),
N =min | G(o,[87]x,[ST]r),
G(1,[S0o]a, [Sa]y)

Then there exists a fixed point of mapping S.

Proof. Put &1 = 8o, in the proof of Theorem 6.4, we get the required result. 0O

Corollary 6.8. Let (F,G) be a G—metric space and S : F — I7 be a fuzzy
(6, L)—weak contraction. That is, for all T,0,v € F there exist two constants
0 €(0,1), L >0, such that

(4) He ([ST],\, [Sa]x, [SU])\) < 0G(r,0,v) + Luc(o, [ST]A).

Then there exists T € F such that 7* € [ST*]y, that is , T* is a fized point of
S.

Example 6.9. Let F = [0,1], G— be as defined in Example 6.6 and S : F —
I7 be a fuzzy mapping defined as:

1if0<t<
0if 2 <t <

S(r)(t) = { 71’ for all T € F,
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For A\ =1, we have
.
Sla = [87h = 0.7
Then, for 0 = % and L > 0, all the conditions of Corollary 6.8 are fulfilled and

7 =20 is a fixed point of S.

7. Conclusion

In this paper, we studied fixed point theorems and common fixed point
results for fuzzy a—admissible and fuzzy o — ip—admissible mappings and
fixed point results for fuzzy (6, L£)—weakly contractive mappings in G—metric
space. Starting from the notion of G—metric space, our results complement
several significant fixed point theorems of G—metric space in the frame of
fuzzy (0, L)—weak contraction mappings. The main idea of this paper, being
discussed in fuzzy setting, is fundamental. Hence, as some future assignments,
the concepts of this article can be examined in the context of some generalized
fuzzy sets such as L-fuzzy, intuitionistic fuzzy, rough and soft sets. We hope
that our presented idea herein will be a source of motivation for interested re-
searchers to extend and improve these results suitable for areas of applications
such as in the investigation of existence of solutions of differential and integral
equations of different types and related problems.
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