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Abstract

In this manuscript, we introduce new notions of generalized (¥, ¢)-contraction and utilize this concept to prove some
fixed point results for lower semi-continuous ¥-mapping satisfying certain conditions in the frame of G-metric spaces.
Our results improve the results of [6] and [§] by omitting the continuity condition of F' € & with the aid of the -fixed
point. We give an illustrative example to help accessibility of the got results and to show the genuineness of our
results. Also, many existing results in the frame of metric spaces are established. Moreover, as an application, we
employ the achieved result to earn the existence and uniqueness criteria of the solution of a type of non-linear integral
equation.
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1 Introduction

The Banach contraction rule is one of the predominant outcomes in analysis and has continuously been at the
front line of making and providing remarkable speculations for its researchers. Numerous authors have summed up
and used the Banach principle in their relevant research, see [I1], 12]. Along these lines, we can without much of
a stretch presume that the biggest part of the fixed point theory has been involved by different speculations of the
Banach contraction rule.In 2012, Wardowski [I2] gave a new contraction known as F-contraction and proved fixed
point theorem concerning F-contractions. In this manner, Wardowski conclude the Banach contraction principle in
a different way from the eminent results from the literature.Piri and Kumam [9] also established Wardowski type
fixed point theorems in complete metric spaces.Motivated by the perception of Dung and Hang [3], in 2016, Piri
and Kumam [J] generalized the concept of generalized F-contraction and established some fixed point theorems for
such kind of functions in complete metric spaces, by addition of four terms d(f%x, z), d(f?x, fz),d(f?z,y),d(f*x, fy).
Subsequently, Kumam and Piri [I0] replace the condition (F3) with (F3') in the definition of F-contraction given by
Wardowski [12]. (F3'): F is continuous on (0, 00). They gave the notation § to denote the class of all maps ' : R, — R
which fulfil the conditions (F1), (F2) and (F3'). Piri and Kumam also proved some useful fixed point results for metric
spaces. Now, the conditions (F3) and (F3/) are not associated with each other. For example F(8) = E—ql, where ¢ > 1,

then F meet the conditions (F1) and (F2) but it does not fulfil (F3), while it fulfils the condition (F3'). In view of
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this, it is significant to observe the sequel of Wardowski [I2] with the functions F' € < rather than F € §. In 2017,
Gornicki [4] established some results for F-expansion mapping in the context of metric and G-metric spaces. On the
other hand one of the significant and imperative ideas of the fixed point result was presented by Jleli et al. [5] and
concluded some results for partial metric spaces. They also established various ¢ —fixed point results for graphic and
weak (F,¢)—contraction mappings in the edge of metric spaces. In 2019, Saleh et al. [§] introduced a new contraction
(f*, 9)-contraction and investigated some results for ¢-fixed point in (#, d). Recently, Kumar and Arora[6] introduced
new notions of generalized F-contractions of type (S) and type(M) and established some fixed point theorems using
these new notions in the frame of in G-metric spaces.

2 Preliminaries

Mustafa and Sims introduced the perception of G-metric space and gave an important generalization of a metric
space as follows:

Definition 2.1. [7] Let H be a non empty set and G : H3 — [0, o0) be a map such that for all z, y, 2, a € H,
satisfies the following properties:

(1) G(z,y,2z)=0ifx =y = z;

(ii) 0 < G(z, z, y) whenever x # y, for all x,y € H;

(iil) G(x, =, y) < G(2, Y, 2), y #

(iv) G(z, y, 2) =G(z, 2, y) = G(y, =, 2) = G(z, 2, y) = G(y, 2, ) = G(2, y, v);
(v) G(z, y, 2) <G(x, a, a) + G(a, y, 2).

Then the function G is said to be a G-metric on H and the pair (H, G) is known as a G—metric space.

iii)

In 1922, Banach established a useful result in fixed point theory regarding a contraction mapping, known as the
Banach contraction principle.

Definition 2.2. [I] Let (X, d) be a complete metric space and let f : X — X be a self-mapping. Let d(fz, fy) <
d(z,y) holds for all z,y € X with x # y. Then f is called a contraction known as Banach contraction.

Wardowski defined the F-contraction as follows.

Definition 2.3. [12] Let (X,d) be a metric space and let f : X — X be a self-mapping. Then, f is called an
F-contraction on (X, d), if there exist F' € & and v > 0 such that for all z,y € X for which d(fz, fy) > 0, then v +
F(d(fxz, fy)) < F(d(z,y)), where & is class of all mappings F : (0,00) — R such that

(F1) F is strictly increasing function, that is, for all a,b € (0,00), if @ < b,then F'(a) < F(b).
(F2) For every sequence a,, of natural numbers, lim,,_,~ a, = 0 if and only if lim,, . F(a,) = —occ.
(F3) There exists ¢ € (0,1) such that lim,_,o+ (a?F(a)) = 0.

Wardowski [I2] gave some examples of & as follow:

1. F(¢) = InC.
2 F(Q) =7

3. F(¢) = In(¢) + <.
4. F(C) = In(¢? +¢).

It is obvious that F satisfies (F1)-(F3) ((F3) for any ¢ € (0,1)).
Remark 2.4. Let F' : Ry — R be defined as F' = In(f), then F € . Now, F-contraction changes to a Banach
contraction. Consequently, the Banach contractions are special case of F-contractions. There are F-contractions

which are not Banach contractions(see[12]).

F-weak contraction was established by Wardowski and Dung in 2014 which is defined as follows:
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Definition 2.5. [II]Let (X, d) be a metric space and 7 : X — X be a function. 7 is known as F-weak contraction
on (X, d) if there exists F' € & and v > 0 such that for all z,y € X, d(Tz,Ty) > 0, then

d(z, Ty) —de(y, Tzx) }) '

o4 F(d(Te, Ty) < F (max {d(% y).d(Ta. ), d(y, Ty),

Theorem 2.6. [11] Let (X, d) be a complete metric space and let 7 : X — X be an F-weak contraction. If F or T is
continuous, then 7 has a unique fixed point z* € X and the sequence {7"x} converges to z*, for every = € X, where
n varies from 1 to oo.

Hang and Dung [3] investigated the concept of generalized F-contraction and proved useful fixed point results for such
kind of functions.

Definition 2.7. [3] Let (X,d) be a metric space and f : X — X be a self-mapping. f is called a generalized F-
contraction on (X, d) if there exist F' € & and ¢ > 0 such that for all
z,y € X, d(fz, fy) > 0, which implies that

d(z, fy) +d(y, fz) d(f*x,x)+d(f*z, fy)
2 ’ 2 ’

3+ Flatfo. f) <F (e {ate. ). dte fo) . ).
d(f2x, fx),d(f*z,y), d(f*z, fy)}) -
In 2017, Gornicki introduced the notion of F-expansion as follows:

Definition 2.8. [4] Let (X,d) be a metric space and let f : X — X be a self-mapping. Then, f is called an
F-expansion on (X,d), if there exist F € & and v > 0 such that for all z,y € X for which d(fz, fy) > 0, then
F(d(fxz, fy)) > F(d(z,y)) + v, where S is class of all mappings F': (0,00) — R such that

(F1) F is strictly increasing function, that is, for all a,b € (0,00), if @ < b, then F(a) < F(b).
(F2) For every sequence a,, of natural numbers, lim,_,~ a, = 0 if and only if lim,, . F(a,) = —oc0.
(F3) There exists g € (0,1) such that lim,_,g+ (a?F(a)) = 0.

3 Main Results

Motivated by Kumar and Arora [6], we introduce generalized (f*,)-contraction with the aid of the -fixed point
in the framework of G-metric space. Also some 1)-fixed point results have been established by replacing the conditions
(F1), (F3) and (F3) of [9] by a single condition (E).

Throughout this paper, we denote by H, R, R+, Z and Z, the nonempty set, the set of real numbers, the set of
positive real numbers, the set of integers and the set of positive integers, respectively. Also,
Fro={QeH:mQ=Qland Ky = {Q € H : () = 0}.

Let F¢ be the class of all continuous functions §* : (0, 00) x [0, 00)? — R, which gratify the accompanying condition:
(E) For all sequences {e, },{f.} and {g,} € Ry,

lim §f*(en, fn,gn) = —oo if and only if lim ei +en+ fn+tgn=0.
n—oo

n—oo

Proposition 3.1. If {e,}, {f»} and {g,} € R4, then

lim ei +en+ fn+9g,=0 ifand onlyif lim e, =0, lim f, =0 and lim g, =0.
n—00 n— 00 n—o00 n—o00

Now, we introduce new notion of generalized (§*,1)-contraction function in (#,G).

Definition 3.2. Let v : H — [0,00) be amap in (H,G). A function h : H — H is called generalized (f*, ¢)-contraction
if there exist {* € F¢ and x > 0 such that h$) # hU implies

X +7(G(hS2, 1T, h), ¥ (hQ), (hD)) < T (Sk(, B, ), ¥(2), (1)), (3.1)

where

Sh(2,0,0) = max{G(Q2, hU, h0), G(0, hs2, 1), G(U, hg, hp), G(, hO, h0), G(p, hi2, hA2), G(Q, ho, he)}-
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Lemma 3.3. Let ¢ : H — [0,00) and h : H — H be (f*,¢)-contraction in (H, G), where §* € Fg, then
(i) Qy, is Cauchy;

Proof . Choose 0y € H and define a sequence {€2,,} by Q1 = h€dg, Qo = hQq, ..., hQy11 = Qppo, for every n € Z,..
Inserting Q@ = Q,,_1, U =Q,, and p = Q, in (3.1)), we acquire

X + f*(g(hgnfla hQn7 hQn); w(hanl)v w(hQn)) S f* (Sh(ﬂnfla an Qn)v w(anl)ﬂ 1/’(971)); (32)
for all Q,,_1,9, € H, where

Sh(Qn—1, Qn, Q) =max{G(Qrn—1, A, h), G(Lr, B —1, A1), G(Qn, K, R, G (R, A, B,
G, h -1, A1), G (L1, B, R, }
F(max{g( n—1, n+17Qn+1)ag(QnaQmQn)>g(anQn+1aQn+1)7g(QmQn+1»Qn+1)7g(QnaQnaQn)7
G( -1, Vg1, Qnt1)})
=F(max{G(Qn—1, Yot1, Unt1), G(Qny Qng1, Qngr) }).

If there exists n € Z4 such that
max{G(n—1, Vi1, Lnt1), G( U, Vi1, Q1) } = Gy, Vg1, Q1)
then becomes
X+ TG (W1, B, W2 ), (RS2 1), 9 (AE20)) < TG (s Qngrs D), (1), P (20)

Thus,
X+ f*(g(Qny Qn+17 Qn+1)a Q/J(Qn)7 ¢(Qn+1)) < f*(g(Qm Qn+1’ Qn+1)v '(/](Qn*l)v w(Qn» (33)

Since x > 0, we get a contradiction. Thus,

max{g( n—1, n+17Qn+1)»g(anﬂn+laﬂn+l)}:g(ﬂnflaQnaQn)

From (3.2)), we get

f*(g(hgnflvhanhQn)vw(hanl)a1/’( )) < f (g( n— 1»Qan))vw(Qn71)a7/}(Qn)) - X

S f (g( n— 27Qn—1aQn—1)7w(Qn—2)a¢(Qn—1)) - 2X

S f (g( n—3» Qn—Qa Qn—2)7w(Qn—3)a ¢(Qn—2)) - 3X

< (G (R0, 1, ), 9(0), V(1)) — nx. (3.4)
Let n — oo in 7 we acquire

ILm f*(g(hﬂnfl» hQn; hQn)»w(hanl)vw(hQn)) = —00.
With the assistance of (E), we have
lim G(Q—1,2,,2,) = lim ¢¥(92,) =0. (3.5)

n—oo n—oo

Assume that {Q,} is not Cauchy in H.Then, there exist § > 0 and subsequences {2, } and {Q,_} of {Q,} such
that G(Q,, D, Q) >0 and G(Qy,,, Qp 1, Q1) < 6, for each r, > n, > e, where e € Z. Now,
6 <G(Qn,, ., )
< g(Qrev Q-1 Qre_l) + g(Qre—lv Q. , Qne)
< g<Qr€7 Q’l‘e—la Qre—l) +0.
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With the assistance of (3.5 and making e — co, we acquire

lim G(Qn,, ., Q) = 0. (3.6)

e— o0

Further for each e > nq, there exists ny € Z, ensuring that

ol >

0
G2, Qri1, o 11) < 3 and G(n,, Qnoy1; Unot1) < (3.7)

Now, we show that G(Q_ 11, Qn. 41, Qn. 1) > 0, for every e > ny. Assume that there exists g > ny such that

Q(Q7-g+1, Qng—i-h Q7Lg+1) = 0. (38)

With the aid of (3.6)), (3.7) and (3.8)), we acquire
6 <Gy, Qnyy Qi)
< g(Q'rg ) Qrg+17 Qrg+1) + g(Qrg+17 Qng ) Qng>

S g(Qrg 5 Qr_q—i-la Qrg+l) + g(QT’g+1a Qn_q+1a Qn_q+1) + g(Qng—Q—la Qng ) Qn_q)

<04l
8 8 4’

which is a contradiction. Consequently,
g(QTe+1’ Qne+1a Qne+1) > 0. (3~9)

for every e > ny. Further inserting Q = €2, and U = Q,,_ in (3.1), we acquire
X+ (G (A, B, W82, ), (RS2, ), b (W2, ) < (S (v, Qs ), (R, ), (2, ),

where

Sh(Qryy Uiy Q) =max{G(Qy,, A, , b0 ), G( Qs s B, B ), G( Qs R, 2, ), G (s B, B, ),
G(Qn,, W, 1, ), G (2, A, Q2 ) }
=max{G(,, Qeyrs Qnyy ), G(Qn, s Qs ey ), G (., Qe Qnys ),G(Qn,, Qs Qne+1)>
G s Qe 1) G (s, Qg5 V) 3

By (3.5)), (3.6) and continuity property of f*, we acquire
X + f*(57 07 0) S f*(é’ 07 0)7
a contradiction, which shows that {Q,} is a Cauchy sequence in H. O

Theorem 3.4. Let h : H — H be generalized (f*,)-contraction and ¥ : H — [0,00) be lower semi-continuous
mapping having F, C K, in complete (#,G). Then, h has a unique 1-fixed point.

Proof . Let Qy € H be any point. Inserting h"Qy = Q,4+1, for every n € Z,. If there exists n € Z; such
that hQ, = Q,. Using given assumption of Theorem [3.4] we get that €, is the t-fixed point of h. Assume that
G(hQy, 20, Q) > 0, for every n € Z,. From Lemma we get that {Q,} is a Cauchy sequence. But (H,G) is
complete, which indicates that there exixts €2 € H such that

lim Q, = Q. (3.10)

n—oo

By Lemma [3.3] and lower semi-continuity property of ), we have

0< () < lim inf () =0,

n— oo

which yields that
P(2) = 0. (3.11)
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Let D = {n € Z; : hQ) = Q,}. When D is infinite set, then there exists a subsequence {Q,_} of {Q,,} having
h§) = lime_ o0 2y, which indicates that hQ) = Q. Further, when D is finite set, then G(h(Q2, Q,,8,) > 0, for infinte
n € Zy. Consequently, there exists a subsequence {2, } of {Q,} such that G(hQ,Q,_, Q) > 0, for every e € Z,..
Since h is a generalized (f*,)-contraction, we have

where

S (Qn,, 2, Q) = max{G(n,, b, hQ), G(, ., K. ), G(, B, B, G(Q, hQ, hQ), G(Q, A, , B, ), G (R, , B, Q) ).

From , , condition(E), continuity of f* and Lemma as e — 0o, we get x+f*(G(Q, h§2, hQ), ¥ (Q), v (hQ)) <
(G (Q, h8), hQ2), ¥ (Q),1(Q)), which implies that x + §*(G(Q, hQ, hQ),0,0) < §(G(Q, hQ, hQ),0,0), which is a contra-
diction because x > 0. Thus,

G(Q,h82, hQ) = 0. (3.12)

Equations (3.11)) and (3.12)) yields that Q is the v-fixed point of h. Now, we show that the 1-fixed point of h is
unique. Let Qq, Q9 be the distinct ¢-fixed points of h. Thus, G(hQ;, hQs, hQs) = G(Q1,Q2,Q3) > 0. Now, by setting
Q=07 and U = Q5 in (3.1), we obtain

X + f*(g(hﬂh hQ2y h92)7 d)(th): 1/’(}192)) < f* (Sh(Qla QZ, 92)7 1/’(91), 1/1(92)), (313)
where

Sh(Q1,Qa, Qo) =max{G(Q, hQa, hQs), G(Q2, K1, k1), G(Q2, K, k), G(Qa, Ko, hQs), G(Qa, K21, hY),
G(Q21, hQ9, hQ)}
:HlaX{g(Ql, Qy, Qz), g(Qz,Ql, Q1)7 Q(QQ, Q, Qz), 9(927 Qa, Qz), g(Qz, Q, Ql);g(Qh Qa, Qz)}
=G(Q1, 2, Q).

By (3.13)), we have
X+ (G (€21, 92,€22),0,0) < (G (21, 2,02),0,0),

which is a contradiction. Thus, 21 = Q9, which indicates that h has a unique -fixed point in H. O

Example 3.5. Consider H = [0, 6] associated with the usual metric G. We define h : H — H by

0, it 0 <Q <55,
h(Q> = Q
sIn(y), 55<Q<6,

for all Q € H and s < 1. Now, it is clear that h is not continuous at Q = 5.5. Let f* : (0,00) x [0,00)? — R be defined
as f*(e, f,9) = In(e + €2+ f +g), for all e, f,g € [0,00) and g # 0. Let ¢ : H — [0,00) be defined as ¥(Q) = €, for
every () € H. It is clear that v is lower semi-continuous and {* € Fg¢. Now, we assert that

G(h, W, W) + 1h(hQ) + h(hD) < e X (S, (2, U, V) + 1(Q) + (1)), (3.14)

where
Sr(Q,0,0) = max{G(Q, hU, hU), G(U, hQ, hQ2), G (U, hU, hU), G(U, hU, hU), G(U, h82, hQ), G(2, hU, hU)},

for all Q, U0 € ‘H and hU # hf). Three cases arise:
Case 1: If Q,0 € [0,5.5), then (3.14) holds trivially.
Case 2: If Q,0 € [5.5,6], then

G(hQ, RO, hU) + ¢ (hQ) + ¢ (hU) = 2 max{hQ, hU, hU}
< 2max{sQ, sU, sU}
= s(2max{Q, U, V}). (3.15)
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Now,

Sp(Q, U, 8) = max{G(Q, kT, k1), G(T, Y, k), G(U, kU, 1), G(U, hU3, hD), G(U, hQ, hQ), G(Q, hU, hU)}.  (3.16)

With the aid of (3.15]) and (3.16)), we acquire
G(h€2, hG, hO) + (k) + P (hD) < s(G(2, 5, 0) + ¢(Q) + ¢ (0)).
Case 3: If Q € [5.5,6] and U € [0,5.5), then

G(hS2, h, h0) + ¥ (hS) + (hD) = 2 max{hQ, hD, KT}
= 2max{hQ,0,0}
< 2max{s2, 0.0}
= s(2max{Q, U, V}). (3.17)

Now,
Sh(Q,0,0) = max{G(Q, hU, hU), G(U, hQ2, h2), G(U, hU, hU), G(U, hU, hD), G(U, hQ, hQ2), G(Q, hU, hU)}.  (3.18)
From and , we get

G(hQ, hU, hU) + ¢(hQ2) + ¢(hU) < s(G(R, U, V) + ¥(Q) + ¢ (0)).

Thus, h and v gratify all the conditions of Theorem with x = —Ins > 0. Consequently, h has a unique -fixed
point, which is zero.

Corollary 3.6. Let ¢ : H — [0,00) be lower semi-continuous mapping having Fj, C Ky and h : H — H be a map
gratifying the subsequent condition

hQy # hG  then x +§(G(hQ, AU, hp), v(RQ), Y(RD)) < §(G(Q, U, p), (), (D)), (3.19)
where §* € F¢ and x > 0 in complete (H,G). Then, h has a unique 1-fixed point.
Corollary 3.7. [0] Let (H,G) be a complete G—metric space and h : H — H satisfies the following condition
hQ # kU  then x +f(G(hQ, U, hp)) < (SL(Q,0, p)),
where
Sh(©,0,p) = max{G(Q, U, hU),G(U, h2, hQ),G(U, hep, hp), G(p, hU, hD), G(p, hQ, hQ),G(Q, hep, he)},

f* € S and x > 0. Then, h has a unique fixed point in H.

Proof . By letting ¢ as a zero constant function on H in Theorem we get the result. OJ
We can deduce the results for F-weak contraction of Wardowski type with the aid of Theorem [3.4] as follows.

Corollary 3.8. [I1I] Let (X,d) be a complete metric space and let 7 : X — X be an F-weak contraction. If F' or
T is continuous, then 7 has a unique fixed point z* € X and the sequence {7"z} converges to z*, for every = € X
where n varies from 1 to oo.

Corollary 3.9. [8] Let (H,d) be a complete metric space and ¢ : H — [0,00) be lower semi-continuous mapping
having F}, C K. Assume that h : H — H satisfies the following condition

hQY # hG  then x + f*(d(hQ, D), (), (D)) < §*(d(Q2, V), (), ¥ (V)), (3.20)

where f* € Fg and x > 0. Then, h has a unique t-fixed point.
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Proof . With the aid of Theorem [3.4] result can easily be deduced. O

Corollary 3.10. (Banach Contraction Principle in (#,G)) Let (H,G) be a complete metric space and h : H — H be
a map gratifying
G(hS2, h0, hO) < AG(2, U, 0),

for some A € (0,1) and Q,U € H. Then, h has a unique fixed point.
Proof . If f*(e, f,g) = In(e + f + g) and 1(Q) = 0V Q € H in Theorem [3.4] we can deduce the result. O

Corollary 3.11. [2] Let (H,d) be a complete metric space and h : H — H be a map gratifying
A, 1) +d(B, 1) d(2, ) + (B, 10,

2 ’ 2 ’
for some A € (0,1) and Q,U € H. Then, h has a unique fixed point.

d(hQ, hU) < dmaz{d(Q, V),

Proof . If {*(e, f,g) = In(e + f + g) and () = 0, for all Q € H in Theorem we get the result for (H,d). O

4 Application to integral equation

In this section, we apply our results to prove that solution of the following non-linear integral equation exists and
unique.

x(t) = n(t) +/(J F(t,s,z(s))ds, (4.1)

for some t € [0, M], where M > 0, F : [0, M] x [0, M] x R = R and n : [0, M] — R. Let X = C([0, M],R) be set of
all continuous functions, x : [0, M] — R with norm

2l = sup e la(t)].
te[0,M]

Theorem 4.1. Let F be a continuous function such that

B s | 2(s) —y(s) |
| Flt,52(s) = F(ts,9() | rr s ST

for all x,y € C([0, M],R),x,y € [0, M] and for some x > 0. Then, (4.1) has a unique solution.
Proof . Let G: X x X x X — R* be defined as

9(z,y,2) = sup [z(t) —y()|+ sup [y(t) —z(t)| + sup |x(t) — 2(t).]
te[0,M] te[0,M] te[0,M]

Clearly, (X, G) is a G-complete metric space. Let h : X — X be defined as
t
a() =0t + [ Fits,2(s))ds,
0

for all z € X. Now, we define two functions f* : (0,00) x [0,00)?> — R and ¢ : X — [0,00) such that §*(e, f,g) =

m, for all e, f,g € [0,00),e # 0 and 9 (x) = 0,for all = € X. Now, for x,y € X with hx # hy, we have

| h(z(t)) — h(y(t)) | =| /0 F(t,s,x(s))ds —/O E(t,s,y(s))ds |

< /o | F(t,s,z(s)) — F(t,s,y(s)) | ds

1 .
S/0 XHJU(S)—y(s)||+1(|x(8)_y(5) | e ®)e’d
g(xayvz)

= xG(z,y,2) + 17
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which indicates that

_ —t g(w,y,z)
sup | h(e(t) = h(y(0) [ " < —or =l
or
n 1 < 1
X Gy, 2) = Glha, hy, hz)’
or
1 1
X + < ,
G(w,y,2) + (@) + &(y) ~ G(ha, hy, hz) + 6 (ha) + ¥ (hy)
or + _1 § _1
X G ha, hy, he) + p(ha) + o (hy) — G(w,y,2) + 6(@) + ()
or

X +§7(G(hx, hy, hz), p(ha), ¥ (hy)) <§(G(2,y, 2),¥(x), ¥ (y)),

which shows that h is generalized (f*,1)-contraction. Therefore, all the requirements of Corollary 3.6 are fulfilled.
Hence, integral equation (4.1) has a unique solution. OJ

5 Conclusion

In this paper, the ¢-fixed point results are investigated with the aid of generalized (f*,)-contractive and functions
of in the context of complete G-metric space. In this way, the relationship of the contractive functions of Wardowski
kind with previous concept the i-fixed point is investigated through indispensable theorems. Moreover, we established
the results by substituting the continuity condition of {* by lower semi-continuity of v, for detail please see [6, [I].
Additionally, an illustrative example and corollaries are provided to demonstrate the main results. Our results can be
utilized to find solution of fractional non-linear differential and integral equations.
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