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b e In the present Wor.k we show here, we prove some fixed point results on .enric-hed

updates G, —complete metric space for a novel contraction and produce some enriching fixed
point results utilising Banach G, —contraction enriching G, —metric spaces. The
suggested results compile a few earlier findings based on G, —metric space.
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1. INTRODUCTION

The field of fixed point theory has advanced rapidly in recent years. On the one hand, the study of new spaces has
long been a subject of interest to the mathematical research community. In 1993, Czerwik [4] introduced the concept of
b-metric space as a generalization of metric space.

Mustafa and sims [8] presented new metric space generalizations by designating to each (x,y,z) € X X X X X areal
number and is named as G —metric space. Subsequently, some authors like Aydi et.al. [3], W. Shatanawi [14] have
generalized some results of Mustafa et.al. [10,11] what's more, concentrated on some decent point results for self-
mapping in a total G —metric space. Recently, Some prominent fixed point speculations have been portrayed by a couple
of columnists after this fundamental report, including setting of G —metric space (see, e. g.,[12,13,14,15,18]). In 2014,
Aghajani et al. [1] used the ideas of the G —metric and b-metric to create additional generalizations of a metric space and
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Existence of Fixed Point Via Self-Mapping of Enriched G, —Contraction in G, —Metric Spaces

created a new form of metric known as G;, —metric space. The class of G, —metric space is effectively greater than that
of G —metric spaces, they further noted. It should be noted that a G —metric space becomes a specific instance of a
Gp —metric space. Very recently, Chabo Li and Yunan Cui [13] proved some fixed point results connected with certain
contractions are obtained in the setting of enriched rectangular G;,-metric spaces.

When s = 1. Further, they showed that every G, —metric space is equivalent to a b —metric space topologically. To
show that fixed point outcomes exist for G; —metric spaces, many researchers tried to generalize new contractive
mappings. (for examples, see [5,6,7,18,21]).

To show that fixed point outcomes exist for G,, —metric spaces, recent results in this direction can also be found in
([6,13,17]) and the references therein.

Motivated and inspire by the above describe work; we derive a Banach enriched G, —contraction metric spaces to
generalize results based on enriching G, —metric space. Also, an example to illustrate the main result is given. Rational
type contraction mappings are taken in view of fixed point theory. For this type of contraction recent literature can be
seen from [22-29]

2. DEFINITIONS AND PRELIMINARIES

In this section, using the concepts of G;, —metric space which was introduced by Aghajani et al. [1] In this situation,
we created a few fresh enriched fixed-point results. In order to get started, let's briefly go over some fundamental
concepts and findings for enriching G, —metric required spaces in the continuation.

Definition 2.1 ([7]) Let X be anonempty setand G : X X X X X — [0, o) satisfies:
(G1)G(x,y,2) =0if x =y =2z,

(G2)G(x,x,y) >0V x,y € Xwithx +y;

(G3)G(x,y,y) <G(x,y,2)Vx,v,z €EXwithx + z

(G4) G(x,vy,2) =G(y,2z,x) = G(z,x,y) = - (symmetry inx,y, z);

(G5)G(x,y,z) <G(x,c,c) +G(c,y,z) Vx,y,z,c € X.

The function G is called a G —metric on X, and the pair (X, G) is called a G —metric space.

Definition 2.2.([9]) Let X be a nonempty set and s = 1 be a given real number. Suppose that G, : X X X X X —
[0, ) be a function satisfying the following properties

(Gp1) Gp(x,y,2) =0if x=y =z,

(Gp2) 0< Gy(x,x,¥),Vx,y € X,withx #+y,

(Gp3) Gp(x,x,y) < Gyp(x,y,2),Vx,y,z € X,withz +y,

(Gp4) Gy(x,y,2) = Gy(p(x,2,7)), where p is a permutation of x,y, z (symmetry)

(Gs) Gp(x,y,2) < S(Gb (x,c, c)) + Gy(c,y,2),Vx,y,zc €X,(rectangle inequality)

Then the function G, is called a generalized b —metric, or G, —metric on X, and the pair (X, G) is called a G;, —metric
space.

Obviously, the class of G, —metric spaces is really bigger than that of G —metric spaces given in [1]. Indeed; each
G —metric space is a G;, —metric space with s = 1.

Example 2. 3. Let R be the set of all real numbers. Define G,: R X R X R —» R* by

Gy(x,yv,z)=|x—y|l+|ly—z|l+|z—x|,Vx,v,z €X.
Then it is clear that (R, G}) is enriched G, —metric space for G}, —contractions.
Lemma 2.4. Let (X, G,) be a G, —metric space.

1) Asequence {x,}n= is G, —converges if and only if G}, (x,, x, x) = 0,asn — oo. More precisely, for every given
€ > 0, there exists N € N such that foralln > N, G, (x, x,,, x,,) < € or Gp(xp,x,x) < &.

2) Asequence {x,}n-o in (X, G,) is named as G, —cauchy sequence if for all €> 0, there exists N € N such that
Gy (Xp, X, x) < eforalln,m,l > N.

3) Aspace X is said to be G;, —converges if for every G, —cauchy sequence in X is G; —convergent.
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Definition 2.5. ([9]) Let (X, G,) be a G, —metric space, let (x,,) be a sequence of points of X, we say that (x,,) is
G, —convergent to x
if lim Gp(x, x,, x) = 0; that is, for any € > 0 there exist n, € N such that G, (x, x,, x,,) < €,Vn,m =n, we
n,m-oco

refer to x as the limit of the sequence (x,,) and write x,, — x.

Definition 2.6.([6]) Let (X,G,) be a G, —metric space, a sequence (x,) is called G, —cauchy if given € >
0, there exist ny € N such that G, (x,, X;m, X;) < €,V n,m,l = ng if G, (x,, X, x;) = 0asn,m, [ — oo,

Proposition 2.7.([1]). Let (X, Gp) be a G, — metric space. Then for each x, y, z, ¢ € X it follows that:
G,(x,y,z) =0if x =y =z,
Gpy(x,y,2) < S(Gb(x, x,y) + Gy(x, x, Z)),
Gy(x,y,¥) < 25G,(y,x,%),
Gy(x,y,z) < S(Gb(x, c,z) + Gy(c,y, Z)).
Lemma 2.8. Let (X, G,) be a G, —metric space for enriching G, —contraction. Then
Gp(x,x,y) <2G,(x,y,y) Vx,y €X.
Proposition 2.9. ([1]) In a G, —metric space (X, G,,), the following are equivalent.
The sequence (a,,) is G, —cauchy sequence.
For every € > 0, there exists n, € N such that G, (a,, @y, a,) < €,V n,m = n,.
Proposition 2.10. ([1]). Let (X, G;) be a G, — metric space. Then, the following statements are equivalent:
(ay) is G, —convergent to a.
Gy(a,, ay,a) — 0,asn - oo,
Gp(ay, a,a) - 0,asn — oo,
Gp(ay,, ay,a) —» 0,asn,m — oo,

3. MAIN RESULTS

Theorem 3.1. Let (X,G,) be G, —metric space for enriching G, —contraction and let T:X — (X) satisfy the
following conditions

Foreachx € X,T(x),T(y),T(2) € Gp(X),
Gb (T(X), T(J’)' T(Z)) < al{Gb (X', Y, Z)} + aZ{Gb (x' T(X), T(X)}
+a3{G, (0, TY), T} + ay{Gy (2, T(2), T(2)}

N { Gy (%, T(2), T(2) }
A= 6, @T), T + 6o T, TR)
+¢pmax{G,((x, T(x), T(x)), Gy (G, (v, T(M), TM)), G, ((2,T(2), T(2))} (3.1

Forallx,y,z € X, a; = 0 where i = 0,1,2,3 ...with (¥7_o ;) + 2¢) < % Then there exists p € X such thatp € T(x) N
¢(x) and T, ¢ is enriching G, —continuous at p.

Proof. Let x, € X, T(x,) is a non-empty subset of X. We can choose that x; € T(x,), for this x; by the same reason
mentioned above T (x,) is non-empty closed subset of X.

Since x; € T(x,) and T (x;) of X, there exist x, € T(x;), x, € T(x,) such that
Gp (%1, X2, %2)"< Gp (T (%), T (1), T (x1)
+¢pmax{G, (x1: T (xo), T(xo)): Gp (g, T(x1), T (x1)), Gp (T (x0), T (1), x1)}
Gp(xq, %2, %) < Gp(T(x,),T(x0), T(x3) + pmax{G, (xolT(xo)' T(x1))' Gp(x1, T (x0), T (x9)), Gp (T (x), T(x1),x0)}

< aq[Gp (%o, X1, X1)] + az[Gp (x1, T (), %1) ] + a3[Gp (x1, T (x,), T (x0)] + a[Gp (1, T (x,), T(x0)]
+a { Gb(xO'T(xl)rT(xl)) }
> (1 = Gp(xy, T(x), T (1))
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+¢pmax{G, (xo' T (xo0), T(x1)): Gp (x1, T(x0), T (x0)), G (T (x), T (1), X0)}
< aq[Gp (%o, X1, X1)] + az[Gp (x4, T (x0), X1)] + a3[Gp (x1, T (x,), T (x0)] + ay[Gp(x1, T (x,), T(x0)]
ta { Gp (x0, T (1), T (x1)) }
> (1 = Gy, T(x0), T(x1))
+¢pmax{G, (xo' T(x1), T(x1)): Gp (%1, T(x0), T (x0)), G (T (x1), T (x1), x0)}
Which implies that,

Yiqai+¢
1-(Zsa)—¢
Gp(x1, X2, x2) < Gp(Xo, %1, X%1) + Ppmax{G, (x1» T (xo), T(xo)): Gp (x1: T(x0), T(x1)), Gp (xol T (x0), T(xo))}
Thus for this x,, T(x,) is a non-empty of X.

Since x, € T(x;) and T(x;) and T(x,) of X, there exist x3 € T(x,)
such that

Gb(x1,x2,x2) < Gb(xo,xl,xl)

Gp(x2,x3,x3) < Gp(T(x2), T (x1), T(x1))
+¢max{G, (xz, T(x3), T(x3)), Gp (x1: T(xy), T(x1))(Gb (x1: T (x3), T(xs))}z
< ay[Gy (xo, %1, X1)] + @z [Gp, (1, T(x0), X1)] + @3[Gp, (x4, T(%6), T (x0)] + @a[Gp (1, T (x,), T (%0)]
+ag { Gp (x, T (1), T (x1)) }
(1 = Gp(x1, T (x0), T(x1))
+ ¢pmax{Gy (x1, T(x2), T (%), Gp (x1, T(x2), T(x3)), G (T (1), T (x3), x3)}?
Which implies that

i@t ¢
1- (i a)—¢
+pmax{Gy, (x;, T(x), T(x2), G, (x1, T(x2), T(x3)), Gpp (x4, T (x3), T (xx3))}?
< Gp (X2, X3, %3) + pmax{Gp, (x2, X3, %3) G, (x4, (x2), T (x3)), Gp, (x4, (x3), T (x3))}?

< Gp(x2, X3, X3) + dmax{Gy (xy, X3, x3)Gp (x4, (x2), T (x3)), G (x4, (x3),T(x3))}2
+ ¢pmax{Gy (xy, X3, x3)Gp (x1, T(x3), T (x3)), Gp (x3, (x2), T(x1))}2

Gp (%2, %3, %3) < Gp? (X, X1, %1)
+2¢max{Gy, (x1, T(x2), T (x2), G, (x3, T (x2), T (%)), Gpp (T (x3), T (x2), %)}
Similarly this process continue and we get a sequence {x,} such that x,,,; € T(x,) or x,,, € T(x;) and
Gb (xn+1' Xn xn) <
Xnt1, T (ngn), T(xn), "
¢max{Gb (xn+1: T(xn): T(Xn)), Gb (Gb (xn+1: T(xn), T(xn))}
(xn+1J Xn xn)

+npmax{Gy(xns1, T (), T(xn)), Go (Gb (XZZZ’TT(S:Z)ZJ)T:;X&)r;Q)}

Suppose OKu be given, choose that, a natural number N, such that
Xny2, T (Xns1), T (xn), "
max{Gy(x,+1, T(x,), T(x,)), G < Gy (X1, Xy X))
¢ { b( n+1 n n ) b Gb(xn:xn+1vT(xn+2)) b\An+1 Ay An
+npmax{Gy (T (cn11), T (Xn), %), Gp (Xt 1, Xnt1, Xn), Gp (Xn41, Xn, X))} K uVn = Ny
= Gb(xn+1: Xn xn) K u.

~ {x,} isa Cauchy sequencein (X, Gp,) is a enriched G, — metric space 3 p € X such thatx,, - p.So choose a natural
number N, such that

Gb(xZI x3l x3) S Gb(xlr le xZ)

n
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u(l - (Zli';:1 ai) — 24’)
2v(1+ (T, @) + ¢)

Gp (X, p,p) < Gp (D, X, Xp)

Again by the same argument we will find
u(l = (@) — 2¢)
(X ai - 9)

Gp(Xn-1,0,P) < Gp(D, Xn—1,Xn_1)V 1 2 N,

Thus, we have
Gy(T(P), 0, P) < Gp(P, X, Xn) + Gy (%0, T(P), T(P) + Gp(p, T (%), T (1))
< Gp(P, X, Xy) + Gb(plT(xn—l):T(xn—l))v Gb(T(xn—l):T(xn—l):T(p))
< Gp (D, Xn, Xn) + 1[Gy (xn—1, P, )]
+a,[G, (0, T(P), T (xn—1)] + a3[Gyp (0, T (Xy-1), D)]

Gp (%, T(0), T(Xn—1))
+a,[Gy(p. 0. T(P))] + a5 {(1 - ;‘b o, f(xn_(f), Tl()p))}

< Gp (P, xn, xn) + 1[Gy (xXn, p, P)] + @2 [Gy (0, T(P), T (x)] + 3G, (p, T (x7), p)]

G ( n T( )'T n )
+a4[Gb (p, P,T(P))] T s {(1 f gb (p, ﬁ(xn)(,xT()P))}

< G,(p,p,p) + 1[G, (P, 0, P)] + a2[G, (0, T (p), T(P)] + a3[Gy, (0, T(P), p)]

Gy (p, T(p), T (p))
+a4[Gy (p. 2. T(P))] + as {(1 —bGi (p,?(P),(ZYJ")(P))}

(Xhia) +as 1+ (ay +as)
Gy,(xXp_1,0,p) +
G-Cha) e PP (G w)

Gp(xp, 0, )V = N,

Gp(T(p),p,p) <

G, (T(p),p,p) K % for all v > 1, we get % — G, (T(p),p,p) € P and as n - oo, we get % — 0 and P is enriched G, —

convergent to G,(T(p),p,p) € P but G,(T(p),p,p) € P. Therefore G,(T(p),p,p) = 0 and so p € T(p). Similarly it can
be established that p € ¢(p). Hence p € T(p) N ¢(p).

As an application of theorem 3.1, we have the following corollary.

Corollary 3. 2. Let (X, G},) be a complete G, —metric space for enriching G, —contraction and let T: X — (X) satisfy
for somem € N:

Foreachx € X,T™(x), T™(y), T™(2) € G,(X),
Gp(T™(x), T™ (), T™(2)) < ay{Gp(x,¥,2)} + ax{Gp (x, T™ (x), T™ (%)}
+a3{Gpy (v, T ), T ()} + au{Gy (2, T (2), T™(2)}
ta { Gp(x, T™(2), T™ (2) }
(1= Gy(z, T™(x), T™(x) + G, (2, T™(y), T™(y)
+¢™max{Gy ((x, T™(x), T™ (X)), Gy (Go v, T ), T™ ), G ((z, T™(2), T™(2))} (3.1
For all x,y,z € X, a; = 0where i = 0,1,2,3 ...with (Z?ZO ai) +29p™M < % Then there exists p € X such that p €
T™(x) N ¢™(x) and T™, ¢p™ is enriched G, —continuous at p.

Proof. From Theorem 3.1, we see that T™ has a unique fixed point (say p) in X and T™ is enriched G, —continuous
at p. since

T™(p) = T™(T™(p)) = T™*(p) = T™(T™ ().
We have that T(p) is also a fixed point for T™. By uniqueness of p. we get T(p) = p.
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4. RESULTS

To show that existence of fixed point results using self-mappings for enriching G, —metric spaces, recent results in
this direction can also be found in ([1,6,9,17,18]) and the references therein. Motivated and inspire by the above describe
work; we derive Enrichied G}, —contraction metric spaces to generalize results based on enriching G, —metric space. We
hope that our new results can be applied to fields such as nonlinear analysis, functional Analysis, mathematical physics,
and other related fields in the future.

5. CONCLUSION

we have proved some existence of fixed point results via using self-mappings enriched—G;, —contraction on G, —
metric spaces and also using this technique to prove some fixed point results on enriching G, —complete metric space
for a new contraction. Some example provided to discuss and strengthen primary finding. In summary, our results are
original, meaningful, and valuable in the context of the existing literature. We hope that the outcomes of this manuscript
will be helpful to understand the literature of fixed point theory.

CONFLICT OF INTERESTS

None.

ACKNOWLEDGMENTS

None.

REFERENCES

Aghajani, A., Abbas, M., Roshan, ]. R. (2014). Common fixed point of generalized weak contractive mappings in partially
ordered G, —metric spaces, Filomat, 28(6), 1087-1101.

Aydi, H., Rakic, D., Aghajani, A., Dosenovic, T., Noorani, M. S and Qawaqneh, H. (2019). On fixed point results in
G, —metric spaces. Mathematics, 7,617.1 — 19.

Aydi, H., Shatanawi, W, Vetro,C. (2011) on genreralized weak G —contraction mapping in G-metric spaces.
Comput. Math Appl. 62,4223 — 4229.

Czerwik, S. (1993). Contraction mappings in b-metric spaces. Acta Math. Inform. Univ. Ostrav. 1, 5-11.

Dhage, B. C. (1992) “Generalized metric spaces and mappings with fixed point,” Bulletin of the Calcutta Mathematical
society, vol.84,no. 4, pp.329 — 336.

Li, C and Cui, Y. (2022) Rectangular G, —metric spaces and some fixed point theorems; Axioms, 11(108).

Mohanta K. S., (2012). Some fixed point Theorems in G —metric spaces, Vol.20(1), 285 — 306.

Mustafa Z. and Sims, B. (2009) Fixed point theorems for contractive mappings in complete G —metric spaces. Fixed point
Theory and Applications, vol. 17,10 pages.

Mustafa, Z., Roshan, J.R and Parvaneh, V. (2013) Coupled coincidence point results for (i, ¢) —weakly contractive
mappings in partially ordered G, —metric spaces, Fixed Point Theory Appl. 206.

Mustafa, Z., Roshan, J. R and Parvaneh, V. (2013) Existence of a tripled coincidence point in ordered G, —metric spaces
and applications to a system of integral equations, Journal of Inequalities and Applications, 453.

Mustafa, Z., Roshan, . R, Parvaneh, V and Kadelburg. Z. (2014) Fixed point theorems for Weakly T —Chatterjea and
weakly T —Kannan contractions in b —metric spaces, J. of Inequalities and Applications 46.

Mustafa Z. and Sims, B. (2006). A new approach to generalized metric spaces, J. Nonlinear and convex Analysis, 7; 289 —
297.

Mebadondu, A.A and Mewomo, O.T. (2021). Suzaki-type fixed point results in G;,-metric spaces. Asian-European Journal
of mathematics, Vol. 14, No, 05.

Shatanawi, W. (2010). Fixed point theorems for contractive mappings satisfying ¢ —maps in G-metric spaces, Fixed point
Theory and Applications, vol. 17,10 pages.

ShodhKosh: Journal of Visual and Performing Arts 2139


https://www.granthaalayahpublication.org/Arts-Journal/index.php/ShodhKosh
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821

Abid Khan, Santosh Kumar Sharma, Girraj Kumar Verma, Ramakant Bhardwaj, and Umashankar Sharma

Shatanawi, W. (2011). Some fixed point theorems in ordered G —metric spaces and applications, Abstr. Appl. Anal.
Articcle ID 126205.

Samet, B, Vetro, C, Vetro, F. (2013). Remarks on G —metric spaces, Int. J. Anal

Sarwar, M., Abdullah, S and Shah, I.A4. (2020). Fixed point theorem satisfying some rational type contraction in
Gp —metric spaces, J. Adv. Math. Stud. 9 (2). 320 — 329.

Jaradat, M.M.M., Mustafa, Z., Arshad, M., Ullah Khan, S. and Ahmad, J. (2017) Some fixed point results on G-metric and
G, —metric spaces, Demonstration Mathematica, 50; 190- 207.

Jleli, M., Samet, B. (2012) Remarks on G — metric spaces and fixed point theorems. Fixed point Theory Appl. Article ID
210.

Karapinar, E., Agarwal, R. P. (2013). Further fixed point results on G —metric spaces Fixed point Theory and Appl. 1(154).

Khomdram, B., Rohen, Y. Singh, T. C. (2016) Coupled fixed point theorems in G; —metric space satisfying some rational
contractive conditions. Springer Plus, 5,1261.

Abid Khan, Santosh Sharma, Giriraj Verma, Ramakant Bhardwaj, et.al. (2022) “Fixed Point Results in b-Metric Spaces
Over Banach Algebra and Contraction Principle” Recent Trends in Design, Materials and Manufacturing pp 15-
21, Online ISBN,978-981-16-4083-4, Part of the Lecture Notes in Mechanical Engineering book series (LNME) By
Springer doi.org/10.1007/978-981-16-4083-4_2

Ramakant Bhardwaj, S. S. Rajput, R.N. Yadav(2007), “Application of fixed point theory in  metric spaces” Thai Journal
of Mathematics, Vol 5 ,No 2, 253-259 |ISSN 1686-0209

Ramakant Bhardwaj (2022) “Fixed Point results in Compact Rough Metric spaces”, International Journal of Emerging
Technology and Advanced Engineering, Volume 12, [ssue 03, March 22), 107-110, DOI: 10.46338/ijetae0322.

Singh, U., Singh, N., Singh, R., & Bhardwaj, R. (2022). Common Invariant Point Theorem for Multi-valued Generalized
Fuzzy Mapping in b-Metric Space. In Recent Trends in Design, Materials and Manufacturing: Selected Proceedings
of ICRADMM 2020 (pp. 23-35). Singapore: Springer Nature Singapore.

Sonam, Bhardwaj, R., & Narayan, S. (2023). Fixed point results in soft fuzzy metric spaces. Mathematics, 11(14), 3189.

Sonam, Vandana Rathore, Amita Pal, Ramakant Bhardwaj, Satyendra Narayan (2023), ‘Fixed-Point Results for Mappings
Satisfying Implicit Relation in Orthogonal Fuzzy Metric Spaces”, Advances in Fuzzy Systems Volume 2023, Article
ID 5037401, 8 pages https://doi.org/10.1155/2023 /5037401

Sharad Gupta, Ramakant Bhardwaj, Wadkar Balaji Raghunath Rao, Rakesh Mohan Sharraf,(2020) “ fixed point theorems
in fuzzy metric spaces” Materials Today Proceedings 29 P2,611-616.

Sewani, Godavari A.D. Singh, Ruchi Singh, Ramakant Bhardwaj (2022) “Generalized Intuitionistic Fuzzy b-Metric Space” ECS
Transactions, 107 (1) 12415-12434, Doi 10.1149/10701.12415ecst

ShodhKosh: Journal of Visual and Performing Arts 2140


https://www.granthaalayahpublication.org/Arts-Journal/index.php/ShodhKosh
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821
https://dx.doi.org/10.29121/shodhkosh.v5.i6.2024.2821

