Journal of Rajasthan Academy of Physical Sciences
ISSN: 0972-6306; URL.: http://raops.org.in
Vol.24, No.1&2, January-June, 2025, 129-139

COUPLED FIXED POINT THEOREMS ON PARAMETRIC
METRIC SPACE EMPLOYING C-CLASS FUNCTION

Heera Ahirwar® and Kavita Shrivastava®

L2Department of Mathematics and Statistics

Dr. Harisingh Gour Vishwavidyalaya Sagar, Madhya Pradesh - 470003, India.
Email: heera.maths15@gmail.com®’

Abstract: In this work, we utilize the C-Class function to derive several fixed point results
within the framework of parametric metric spaces. Our findings extend and refine the
contributions of Heera Ahirwar and Kavita Shrivastava [1], particularly under new rational
contractive conditions. To emphasize the significance of our results, we provide examples
for better illustration. This development enriches the understanding of fixed point theory
and paves the way for its application in more intricate and varied mathematical contexts. As
a result, our research propels the field forward, offering a strong basis for future studies and
broad applications in mathematical science and engineering.
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1. Introduction

Fixed point theory addresses the existence and uniqueness of solutions to various
problems, including partial differential equations, integral equations, variational
inequalities, approximation theory, and game theory. It has widespread applications
across mathematics, engineering, economics, and medical sciences.

In 2014, Hussain et al. introduced the concept of parametric metric spaces as a
generalization of traditional metric spaces and proved several fixed point results. Later
that year, Rao et al. proposed parametric S-metric spaces, a new type of generalized
metric space, and established several widely recognized fixed point theorems under
various expansion conditions. Krishnakumar and Sanaatammappa [8] extended these
results by introducing complete parametric b-metric spaces and providing supporting
examples for their fixed point findings.

In 2016, Daheriya et al. [5] proved fixed point theorems for continuous and surjective
mappings involving expansion types. Ansari et al. [2] discussed C-class function on
common fixed point theorem of weakly compatible maps in partial metric space.

In 2017, Ege and Karaca [6] expanded on Hussain et al.’s findings using C-class
functions, deriving new fixed point theorems for parametric metric spaces. Building on
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this, Singh and Singh [10] applied the C-class function to establish fixed point and
common linked fixed point results.

In 2024, Ahirwar and Shrivastava [1] extended the C-class function to establish fixed point
and common linked fixed point results, building upon the work of Singh and Singh [10].

In this work, we expand upon and extend the results of Mohammod et al. [9] and Ahirwar
and Srivastava [1] by establishing coupled fixed point theorems under new rational
contractive conditions. Additionally, we demonstrate various fixed point results in
parametric metric spaces using C-class functions.

2. Preliminaries

To support our main results, we first revisit some key definitions and concepts related to
parametric metric spaces.

Definition 2.1 Garg and Ahirwar [7] Let X be a non-empty set and a F,: X X X X
(0,00) = [0, ) be a map on X, is said to be parametric metric on X if

@) Fo(x,y,t) =0 =>x=y,forallt >0

(b) F,(x,y,t) =F,(y,x,t), forallt >0

(©) F,(x,y,t) <Fp(x,zt) +Fp(z,y,t). for all x,y,z€ X and t >0

Then T, is called parametric metric and the pair (X , Tp) is called parametric metric space.
Definition 2.2 Let {x,, };;-1is a sequence in parametric metric space (X, ?p) then

Q) {xnln=1is called convergent to x € X if lim,_ e Fp(x,x,,t) = 0 written as
lim,, o x, = x forallt >0

(i) {xn}n=1is called Cauchy sequence in X if limy e Fppy (X, X, t) = 0 for all
t>0

(iif) A parametric metric space (X,T)) is called complete iff every Cauchy sequence
is convergentto x € X.

Definition 2.3 Let (X, d) be a complete parametric metric space and a function ¥,: X —
X is a called continuous in x € X if for any sequence {x,}n=; in X such that
lim,, e x, = x forall t > 0 then lim,_, o, ¥, x,, = Fppx.

Example: 1 Let X = {f/f:(0,+o0) — R} and defined a function F,: X X X x (0, 00) —
[0, OO) by F(Kl,Kz,t) = |K1(t) - Kz(t)|,f07‘ all KIJKZ eX and t>0 then 'Fp |S a
parametric metric in X and the pair (X, T,) is called parametric metric space in X

Definition 2.4 Choudhary and Garg [4] In a mapping ,:X XX - X, an element
(x,y) € X% is called coupled fixed point of the mapping if Fplx,y) =xand F,(y,x) =
y, for x,y € X.
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Example: 2. Let X = Rand ¥, : X X X — X is defined by ¥,(a,b) = a?b

Since (0,0) is Coupled fixed point of ¥,,.

Definition 2.5 Choudhary and Maity [3]: A function ¢:[0,) — [0,00) is called an
altering distance function if ¢ is continuous, non-decreasing, and ¢(t) =0 < t=0.

Definition 2.6: A function ¢: [0, ) — [0, o) is called an ultra-altering distance function
if ¢ is continuous, and ¢ (0) = 0,¢(t) > 0,t # 0.

Definition 2.1 Ahirwar and Shrivastava [1] A continuous mapping F: (0, ) X [0, ) —
R is said to be C-class function if it satisfies the following conditions:

{Cs} T(n,0) <n,Forall n,0 € [0, ).

{C,} F(n,0) < n =Either n =0 or o =0.

Example: 3 The following functions f: (0, o) X [0,0) — R are elements of C for all
1,0 € [0, 0);

N Fmo=n-e0.fe)=n=0=0;

(I Fmo=Ffme)=n=>n=00r ¢=0;

(m  fme)=pn,0<B<LEme)=n=>n=0;

(V) Fmo) =n-=F@me) =n=0=0;

V) Fmo)=n-—Fmo)=n=0=0;

V1) ft(me)=n—-9m),f(e) =n=mn=0here ¢:[0,0) - [0,) is a
continuous function such that ¢(t) =0 &t = 0;

(VI) F(m,0) =nB1),B:[0,0) - [0,1),and is a continuous function,
Fme)=n=>n=0;

Let w denote the set of all continuous and monotone non-decreasing function ¢: [0, ) —

[0, ) such that ¢(¢) = 0ifand only if o =0,¢p(n +0) < d(n) + ¢p(e) forall n,p €
[0’ CD)_

Let &, denote the all continuous function ¢: [0, ) — [0, ) such that ¢(K) = 0 if and
only if ¢ = 0 and ®,, denote the set of all continuous function ¢: [0, ) — [0, %) such
that ¢(0) > 0, note that &, c D,,.

Theorem 2.5: Let T be a self-mapping defined on a complete metric space (X,d)
satisfying the condition

h@(d(Tx, Ty))) < f(P(d(x, ¥)), ¢(d(x,¥)))
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for x,y € F c X where F is subclosed of X and invariant under 7, w and ¢ are the earlier
described altering distance functions (or ¢ an ultra-altering distance function), f is a
function of C-class, and h is a function of A-class, Then T has a unique fixed point in F.

Now we present our main results with new rational contractive conditions.
3. Main Results

Theorem (3.1) Let (X, d) be a complete parametric metric space and F,: X X X - X isa
continuous

Mapping, satisfying the following rational contractive condition:

¢ (0(F,(x ), Fp(r,5),1)) < F((2x 1), (2 )))
forallx,y,r,s€ X, forallt >0and FeEC,p Ew,p € @, and
2(x,y)

= A[0(x,7,0) + 0(y,s, )] + B Max[0(x, F, (x, ), t),0(r, Fp (r, 5),£),0(r, Fp (x, ¥), )]

i) (Tp x,y),, t) i) (x, Fp(1,5), t)
1+0d(x,rt)+0d(y,s,t) ]

+ C Min [6 (?p (x,y),s, t)a('?p (r,s),1, t),

Where, 24+ B < 1,and a,b,c,1,s € [0, %) then ¥, has a unique coupled Fixed point
inX x X.

Proof : Choose x,,y, € X is arbitrary and define the sequence {x,},en and {y, }nen @S
follows ¥, (X, ¥) = Xn41 and Fp(Yn, Xp) = Yn4q forn=12,3 ... then consider
the inequality:

¢(a(xn+1'xn+2' t)) =¢ (a(Tp(xn'yn)JTp (Xn+1, Yn+1)) t))

( A[0 (%, Xp41,t) + 0V, Va1, )]
+B Max|[0(xp, Fp (Xn, ¥), £), 0(Xnt1, Fp (Fnt1s Yns1)s £), 0(Xns1, Fp (), )]
(].')i a(?p(x‘n' Yn),Yn+1:t)a(?p(xnﬂ')’nﬂ)'xnﬂ:t)' £
L +C Min a(?p(xnryn)' xn+1't)a(xn'?p(xn+1'yn+1)' t) J
1490, Xp41,t) + 0(Vn, Yns1s )
A[0(Xn, X 41, t) + 0y Y1, )] )
+B Max|[0(x, F (6n, ), £), (X1, Fp (ns 1 Yns1), £), 0 (X1, Fp (i, ¥, )] L

a(?p (xnl yn)' Yn+1 t)a(?p(xn+1' yn+1)' Xn+1 t)!
l +C Min a(?p(xn; Yn)'xn+1' t)a(xn: Tp(xn+1' Yn+1)' t)
1 + a(xn' Xn+1» t) + a(yn' Yn+1 t)

)
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I( A[a (xn' Xn+1s t) + a(yn: Yn+1 t)] \| 1
¢ { +B Max[0(xn, Xn 41, £), 0(Xn41, Xns2, ), 0(Xn41, Xn, )]
a(xn+1!xn+1:t)a(xn!xn+2:t) ’
+C Min [0(x,41, ,0)0(x40, X 41, b))
<F k [ L Vi ey ind 1+ a(xn: Xn+1, t) + a(yn: Yn+1 t) }
|( A[0(xn, Xn 41, t) + 0(Vny Y1, D] \l
+B Max[a(xnv Xn+1» t)' a(xn+1: Xn+2» t): a(xn+1: Xn t)]
¢ +C Min a(xn+1'xn+1' t)a(xn' xn+2't)

a(xn+1' Yn+1s t)a(xn+2' Xn+1, t)'

k 1+ a(xn' xn+1't) + a(yn'yn+1't)]J L
{A[a(xn' Xn+1 t) + a(yn' Yn+1r t)] +B Max[a(xn' Xn+1 t)' a(xn+1' Xn+2 t)' a(xn+1' Xn t)]}
¢

a(xn+1: Xn+1, t)a(xn: Xn+2, t)
+C Min |0(x,41, ,)0(x, 40, X1, b))
[ n+1 }’n+1 n+2,4n+1 1 + a(xn, xn+1’ t) + a(yn, yn+1' t)

< ¢ {A[a(xnl Xn+1 t) + a(ynJ Yn+1, t)] + B Max[a(xn, Xn+1 t)' a(xn+1' Xn+2 t)]
N +C Min[0(Xp41, Yn+1, )0 (Xn42, Xp41, 1), 0]

There are two cases may be possible:

<

}

Case (1) if Max{0(x,, Xp41, 1), 0(Xpt1, Xne2, )} = (0, X441, t) then we get,
¢(a (xn+1r Xn+2, t)) < (»b{A [a (xn: Xn+1 t) + a()’ru)’n+1' t)] + B a(xnr Xn+1 t)}
a(xn+1' Xn+2, t) < A[a(xn' Xn+1» t) + a()’n' Yn+1 t)] +B a(xn’ Xn+1» t)

0 (X1, Xn42,t) < (A+ B)O(xpn, Xpi1,t) + A0 (Yny Y1, t)

Similarly we can show that,

0(Vn+1,Yn+2:t) < (A+ B) 0V, Yns1,t) + A0 (xp, Xpyq,t)

By adding,

[a(xn+1vxn+2' t) + a(yn+1' yn+2' t)] < (ZA + B) [a(xn'xn+1' t) + a(yn' yn+1: t)]
[0(Xn41) Xna2, £) + 0Vna1s Yn2o )] < k[0 (X, Xns1, £) + OV Yna1, ]
Where, k = A+ B) <1

By mathematical induction, we get

[0(Xn+1, Xn42,t) + 0Vns1, Yna2r )] < k™A (X0, X1, 1) + 0y, 1, )]
Taking limitas n - o, since k < 1 then

[a(xn+1'xn+2't) + a(yn+1:yn+2: t)] -0= a(xn+1rxn+2:t)
- 0 and d(Yn+1, Yn+2,t) = 0

Hence the sequence {x,,} and {y,,} is a Cauchy sequence.
The completeness of (X,0) = {x,} and {y,} is convergent. Call the limit n,n, € X,

then x,, » 1, and y,, - 1, asn — oo and ¥ is Continuous and ¥, (xp, Y1) = Xp41
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then ¥y, (limp oo Xy, 1M y) = 1My e Fp (X0, Yn) = 1Mo Xn gy =103
Tp(’h'??z) =m
Similarly from ¥, (Vn, X) = Yn+1
then Fp, (limp oo Yo, 1im xz) = 1My co ¥p (), Xn) = 1Mo Yngs =112
T;;(772;771) =12
Thus 11,1, € X X X is a Couple fixed point of F,, in X.
Case (M) if Max{0(xp, X 41, ), 0(Xpt1, Xny2, )} = 0(Xps1, Xn4o, t) then weget,
b(0Cns1, Xne2, ) < SLA[O(t, Xng1, 1) + OO, Vw1, D] + B 0, Xna2, D}
0(Xns1 Xns2,t) < A[0(n, Xpg1, £) + 0V, Va1, O] + B 0(Xp41, Xnyar )
(1 = B)0(xp11, Xn42, t) < A[0(xn, Xn41, ) + 0(WVn, Yng1, O]

0(Xn41, Xn42,t) < 0(Xn, Xny1,t) + 0(Vns Yn+1,t)

(1-B)
Similarly we can show that,

(1-B)

OV, Yn+1,t) + 0 (Xp, Xn41,t)

0(Vn+1 Yn2st) < a-B) (1-B)

Adding

[0(Xn+1, Xn42,t) + OVns1, Va2 )] < [0(xny Xn41, ) + Oy Yns1, O]

(-8B
[0(Xn+1, Xn42,t) + 0OVns1, Y2 )] < L[O(Xp, Xps1, ) + 0y Vg1, )]

Where, £ = 24

-5) <1

By mathematical induction, we get

[0(Xn+1, Xps2,t) + 01, Va2 D] < L1 (xg, %1, £) + 0(Vo, ¥1, )]
Taking limitas n — oo, since L < 1 then

[0(Xn+1, Xn42,t) + 0Vns1, Yne2, )] 2 0 2 0(Xpy1, Xni2,t) = 0 and 0(Yyi1, Yns2st)
-0

Hence the sequence {x,} and {y,,} is a Cauchy sequence. The completeness of (X,d) =
{x,} and {y,} is convergent. Call the limit g;,%, € X,

then x, — 1y and y,, = 17, as n — oo and ¥, is Continuous and ¥, (xp,, y,) = xp41 then

Fp(lim xp, Ai_g)lan) = TEI_I)T(}O Fp(Xn, Yn) = %1_1}30 Xn+1 =81

n—oo
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'fp(ESLSz) =81
Similarly, from ¥, (yn, x,) = Yn41 then

*p (limys 00 Y, Tlli_l;gloxn) =limy,c £ WnoXn) = liMy 00 Yns1 =82
'fp(&»&) = &2
Thus 54,3, € X X X is a Couple fixed point of 7, in X.

Uniqueness: Let us consider (14, 4,) and (&, &) are two distinct coupled fixed point of
FpinX X X.such that A; =¥,(A4,42), 4, =F,(A2,41) and & =%,(E,&;), & =
¥ (E2,81)

then by above inequality,

¢(a(11,al,t)) ¢ (0(Fp (1, 22), By (81, 82), 1) )

( Al0(21, 81, 8) + 0(12, 5, 1)) \
+B Max[0(Ay,A1,t),0(E1,E,1),0(E1, 44, 1)]

{ 9(44,&,8)0(44, &4, ) }

\ 1+0(1,8,t) +0(Ay, &y, t)]}

I A[0 (A4, &4, 1) + 0(4, &, 0)]

¢

+C Min|0(Ay, &1, )0(E4, 4, 0),

v +B Max[0(2y, T, (A1, 1), 1), (&1, Fp (T4, E,), ), 8(E1, Fp (A4, A4, t)]

0(F, (A4, 22), &1, £)0(A4, Fy (4, E2), 1) J

L+C Min [a(?p(al,az), £, £)0(F,(E1,82), 81, 1), =L O Tt AT
1“1 ] ]

A[0(A1,&4,t) + 0(A,, 85, )] + B Max[0(A4,A4,1),0(E,,84,1),0(E1,14,)]
0(A1,81,8)0(A4,&4, 1) ,
1+0(A4,8,t) +0(4,, 85, t)]
- A[0(A1,E4,t) + (A5, &5, )] + B Max[0(A1,A4,1),0(E1,E4,1),0(E1, A4, )]
0(A1,E1,)0(A4,E4,t)
14+ 0(44,&,t) + 315,85, t)]

¢ +C Mln a(zl,zl, 081,50, 0),

+C Mln a(/ll,zl,t)a(al,zl,t)

A[0(A1,E4,t) + 0(A,, 85, )] + B Max[0(A4,44,t),0(E1,E1,1),0(E4, 14, 8)]
0(A1,81,8)0(A4, &4, )
14+ 0(A4,&4,t) +(1,,8,,t)

¢(6(/11, &, t)) < P{A[0(A1,E1,t) + (A2, &5, 8)] + BA(E4, 44, 1)}
011,84, t) < {A[0(A,E1,t) + 0(A,,E5,8)] + BO(E4, 44, 1)}
0(11,81,t) < (A+ B)0(A,&1,t) + BO(1,,E,,t)

Similarly we can show that

<
B ¢ +C Min [a(lll (‘:11 t)a((v"llzll t),




136 Heera Ahirwar and Dr. Kavita Shrivastava

0(A;5,85,t) < (A+ B)I(A,,8,,t) + Bd(44, 84, 1)

Adding

[0(A1,E1,t) + 0(A5,85,6)] S (A + B)[0(A4,81,t) + (15,85, 1)]

Since, (24 + B) < 1 so that the above inequality is only true when

[0(A1,E1,) +0(A5,85,0)] = 0= 0(A1,84,t) = 0(15,8,,8) =0

This implies that, 1, =&; and 1, =&,

Thus, (14,4;) = (1,8,)

Hence ¥, has a unique coupled Fixed point in X X X.

Definition 2.8 Let us we introduced dominate function used in our main theorem.

Let dominate function ¥ denotes the set of all function Q: [0, +00) — [0, +0) satisfying
the following conditions:

@) W(q): 2 is continuous on [0, +0).
(b) Wy 2w) <u foralla>0. Infact 2(0) =0 and 2(u) <
u forallu=0.

Now we draw upon rational type contractive conditions by using dominate function and
prove unique coupled fixed point theorem.

Theorem (3.2) Let (X, d) be a complete parametric metric space and F,: X X X —» X is a
continuous mapping, satisfying the following rational contractive condition:

¢ (0(F,(x,3), 7y (r,5), 1)) < F((4(x,3)), 0(4(x,)))
forallx,y,r,s€ X, forallt >0and FeEC,p Ew,p € @, and

Alx,y) = Al{o(x,r, t) + (y,s, t)}]
+ BMax[0{d(x, %, (x,¥), 1)}, 2{0(r, F, (r, 5), 1)}, 2{o(r, F, (x, ¥), 1) }]

Q{@(Tp (x,y),1, t)}!){a (x, ¥p(1,5), t)}
1+ 0{0(x,rt)}+02{0(y,s,t)}

+C Min [[2{6 (Tp (x,y),s, t)} !2{6 ('%‘p (r,s),r1, t)},

Where,2A+ B < 1,anda,b,c,1,s € [0, %) then ¥ has a unique coupled Fixed point
inX x X.

Proof: Choose x,,y, € X is arbitrary and define the sequence {x,, },ey and {y,}nen as
follows ¥, (xy, ¥n) = X1 and ¥y (Yn, Xn) = Yn4q forn =123 ... then consider the
inequality:

¢(a(xn+1'xn+2' t)) =¢ (a(?p(xni)’n)'?p (Xn+1, Yn+1)s t))
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( A0y, X410, ) + 0y Ynrr, O]} )]
+B Max[ﬂ{a(xn: Fp Ccn, ), t)}» Q{a(xn+1' Fp (i1, Yne1), t)}' -Q{a (xn+1: Fp Ccn, ), t)}]
¢ n{a(?p(xn' V) Vi t)}ﬂ{a(?p(x‘rwltyn+1)'xn+1' t)}’ J
+C Min '(Z{a(?p (ns Y)s X1, t)}.(){a (xn' Fp (ns1s Yns1)s t)}
<TF 1+ 0200 (xn, Xn41, 0} + 20V Vi1, O}

=Fl A0, X1 O + 90, Vs DI} N
+B Max[2{0 (%, Fy (tn, ¥0), )}, 2{0 (X1, Fp (1, Ynrn), )} {0 (X1, Fp Gt ), £) }] }
)

<p Q{a (?p (xn' yn): yn+1' t)}ﬂ{a(Tp (xn+1' yn+1)' xn+1' t)}:
+C Min 'Q{a (?p (xn' yn)l xn+1v t)}‘Q{a (xnt ”Fp (xn+1' yn+1)! t)}
| 14+ 200 (en, xp41, O} + 200 Oy Y1, 03

|( AQ{[a(Xn,Xn+1,t) + a(yn'yn+1't)]}
(i)% +B Max[ﬂ{a(xn: xn+1: t)}: Q-{a(xn+1 xn+2 t)} Q{a(xn+1 xn t)}
|
\

Qa n+1, *n+1, Qa nr *n+2s
+C Min [n{a(xn+1.yn+1, OI0(0 s i1, O 7 +§2{(;(x - : :)); +{Q({’;(yx . ?}t)}]

( AR{[0Cxy, Xni1, ) + 0y Ynar, O3
4 +B Max[ﬂ{a(xn Xn+1 t)} Q'{a(-xn+1 Xn+2 t)} Q'{a(xn+1 Xn, t)}
%
|
\

Qa n+1» *n+1» Qa n n+2»
+C Min [n{a(xn+1.yn+1. OI0(0 sz, O 7 +;{(;(x - : tt))}} fni’;(yx . tl)}t)}

:
:
|
)]

( A0 (xy, X1, ) + 0V Y1, 13 )

+B Max[Q{0 (xy, Xn 41, )} Q0 (Kps1, Xpa20 1)} Q{0 (X i1, X, £)3]

. 'Q{a (xn+1, Xn+1 t)}ﬂ{a(xn! Xn+2, t)}
k+C Min [Q‘{a(xn+1l Yn+1 t)}Q{a(xn+2,xn+1, t)}, 1 + Q{B(xn, Xpi1s t)} + .(2{6 (yn; Vie1s t)}]}

<¢

< A-Q{[a(xn' xn+1' t) + a(yn' yn+1' t)]} + B Max [‘Q{a(xn! xn+1' t)}, Q{a(xn+1' xn+2: t)}]
. Q{O}‘Q{a(xnl xn+21 t)}
+C Min [a{a<xn+1,yn+1, DI 5ms1 Ol T e p e e t)}]

< ¢ {A [a (xn' Xn+1, t) + a(yn' Yn+1s t)] + B Max [a(xn' Xn+1, t)' a(xn+11 Xn+2, t)]}
- +C Min[0(Xp41, Yn+1, )0 (Xny2, Xny1, 1), 0]
Now follows same proof of theorem (3.1)

Corollary (1) If we take C = 0 in theorem (3.1) then

let (X,0) be a complete parametric metric space and ¥,: X X X — X is a continuous
mapping, satisfying the following rational contractive condition:

¢ (0(%,(x,9), 5,(r,9),1)) < F(p(2(x,)), 0(2(x.)))
forallx,y,r,s€ X ,forallt >0and FeC,¢p €ewv,p € , and
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N(x,y) = Alo(x,r,t) +d(y,s, t)]
+ B Max[a(x, Fp(x, ), t), a(r, ¥,y (1,5), t), 6(r, Fp(x,y), t)]

Where, 24+ B < 1,and a,b,1,s € [0,%) then¥, has a unique coupled Fixed point
inX x X.
Corollary (2) If we take B = 0 in theorem (3.1) then

let (X,0) be a complete parametric metric space and ¥,:X X X — X is a continuous
mapping, satisfying the following rational contractive condition:

¢ (0(F,(x,7), 7 (r,5), 1)) < F(p(20x, 1), 9(20x,)))
forallx,y,r,s€ X ,forallt >0and FeC,p Ew,p € , and

2(x,y)
=A[d(x,r,t) +d(y,s,t)]

+ C Min [B(Tp(x, ¥),s,t)0(F, (1, s),7,0),

A(Fp(x, y),1,t)0(x, Fp(r, 5), t)
1+0d(x,rt)+0d(y,s,t) ]

Where, 24 < 1,and a,c,7,s € [O, %) then ¥, has a unique coupled Fixed pointin X X X.

Example 4. Let X =1[0,1] define 09:XxXxX->R"byd(x,y),t)=|x—y|l+
|x| forall x,y € X.then (X,0)be a complete parametric metric space and
define¥,: X X X > X by ¥, (x,y) = %xy forallx,y € X. since |xy —rs| < |x—r|+
ly—s| and [|xy| <|x|+|yl. For all x,y€X then, 08(%,(x,¥),%,(rs)t)=

|2y = Z7s| + s x|
sXY T3 g XY

1 1

< Ux=rl+ 1y =sD+5xl + Iy
1

< SUx =7l 4y = sl +Ixl + IyD)
1 1

< 2 [0x =7+ D) + 7 (v = sl + Iy

r'(¥(x,y),¥(r,s),t) < %[(’)(x, r,t)+d(y,s, t)].

S0, A = i and B = C = 0 all the conditions of above theorem are satisfied.

so (0,0) is the coupled fixed point of ¥, in X X X.
4. Conclusion

In this research paper, we have improved, extended and generalized the many literatures
theorem for new rational contractive conditions and prove fixed point theorem and
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coupled fixed point theorem for Parametric metric spaces with the assistance of C-class
function. The result of our proposed work can be further extended for other metric spaces
and fuzzy metric space.

Acknowledgements: The authors are thankful to the Referee for valuable comments and
suggestions.
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