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Abstract: In this study, we employ the C-Class function to demonstrate a few fixed point conclusions on
parametric metric spaces. Our findings expand upon and generalize the findings of Umashankar Singh and
Naval Singh [23] in the context of novel rational contractive conditions. Additionally, some instances are
given to highlight the key findings. This extension not only enhances the understanding of fixed point
theory but also creates new opportunities for its application in more complex and diverse mathematical
settings. Consequently, our research advances the field, offering a robust foundation for future studies and

potential applications across various scientific and engineering disciplines.
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1. Introduction:

Fixed point theories solve the existence and uniqueness of various types of problems for partial differential
equations, integral equations, variational inequalities, approximate theory, game theory, and other fields.
They are widely used in many branches of mathematics, engineering, economics, and medical sciences.
Hussain et al. (2014) carried out the natural generalization of metric space, introducing the concept of
parametric metric spaces and proving some fixed point results. Rao et al. (2014) introduced a novel form of
generalized metric space known as parametric S-metric spaces. They also demonstrated several well accepted
fixed point theorems under a range of expansion circumstances. Hussain et al. (2015) and Krishnakumar et

al. (2016) expanded on these findings, introducing complete parametric b-metric spaces and providing
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several instances to support several fixed point results. Subsequently, certain fixed point theorems for

continuous and surjective expansion type mapping were proved by Daheriya et al. in 2016[5][6]. 2018 saw
the introduction of parametric A-metric and parametric Nb-metric spaces by Priyobarta et al.[17] and Tas et
al. [22], who also established the fixed-circle theorem for parametric Nb-Metric with some applications and
certain fixed point results. Using C-class functions, Ege. O and De la Sen M.[7] expanded on the findings of
Hussain et al.[10][11] in 2019 and established a few fixed point theorems for parametric metric spaces.
Using the C-class function, U. Singh [23] established fixed point and common linked fixed point results in
2020. The fixed point theorems were established in 2022 by Garg A.K. et al.[9].

In this work, we expand and extend the results of Singh U. et al. [23] for new rational contractive conditions,

and we show various fixed point results on parametric metric spaces using the C-class functions.

2. Preliminaries
To bolster our primary findings, we now review a few definitions and concepts related to parametric space:

Definition 2.1[6] Let X be a non-empty set and a #,: X X X x (0,) — [0,) be a map on X, is said to be
parametric metric on X if

(@) F(x,y,t) =0 = x =y, forallt > 0
(b) Fp(x,y,t) = F,(y,x,t) ,forallt >0
(€) F(x,y,t) < Fp(x,z,t) + F(z,y,t). for all x,y,z€ X and t >0

Then T, is called parametric metric and the pair (X, ?p) is called parametric metric space.
Definition 2.2[6] Let {x,,};=,iS a sequence in parametric metric space (X, ?p)then

(i) {xn}n=1is called convergent to x € X if quig}on(x, X,, t) = 0'written as rlliigo x, =xforallt >0
(i) {x,J5=,is called Cauchy sequence in X if nlrinrgoofp(xn, Xm,t) =0 forallt >0

(iif) A parametric metric space (X, f},) is called complete iff every Cauchy sequence is convergent to
x € X.

Definition 2.3[6] let (X,0) be a complete parametric metric space and a function #,:X — X is a called
continuous in x € X if for any sequence {x,};_, in X such that lim x,, = x for all t > 0 then lim %, x,, =

n—-oo Nn—oo

Fpx.
Example: 2.4[6] Let X ={f/f:(0,+x) — R} and defined a function %,:X x X x (0,00) — [0,%0) by

F(Ky, K, t) = |K;(t) — Ky (t)|, forall K;,K, € X and t > 0 then £, is a parametric metric in X and the
pair (X, £},) is called parametric metric space in X

Definition 2.5[3] In a mapping #,:X X X — X, an element (x,y) € X? is called coupled fixed point of the
if #,(x,y) =x and #,(y,x) =y, for x,y € X.
ab

Example: 2.6 Let X = Rand %, : X X X — X is defined by #,(a, b) = -
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Since (0,0) is Coupled fixed point of #,.

C-class function has been defined in [1]

Definition 2.7[1] A continuous mapping £ (0,) X [0,) = R is said to be C-class function if it satisfies
the following conditions:

{Ca} (n,0) <n,Forall n,0 € [0,).
{Cp} F(n,0) <n =>Either n =0 or p = 0.
Example: 2.8[1][2] The following functions 7% (0, %) X [0,00) — R are elements of C for all n, o € [0, ®);

1) fme)=n—-0,fne)=n1=>0=0;

(1)  f(Mme)=Fme)=n=>n=00r 0=0;
iy rme)=pm,0<p<1L,Ff(n0)=n=>n=0;
V) Fe)=n—-—,F@m0) =n=0=0;

k+t’
V) Fmoe)=n-22F@ne) =n=0=0;

k+t’
V) F(m,0) =n—0m),f(n,0) =n=n=0,here ¢:[0,o) - [0, ) is a continuous function such
that ¢(t) =0t =0;
(Vi) F(n,0) =nBm),B:10,) — [0,1), and is a continuous function,
F(ne)=n=>n=0;

Let » denote the set of all continuous and monotone non-decreasing function ¢:[0,©) — [0,) such that
¢(e) =0 ifandonlyif o =0,9(n+ 0) < ¢p(n) + ¢(e) forall n,o € [0, ).

Let @, denote the all continuous function ¢: [0,00) — [0, «) such that ¢ (K) = 0 ifand only if ¢ = 0 and @,,
denote the set of all continuous function ¢: [0, ©) — [0,) such that ¢(0) = 0, note that ®; c @,,.

Now we present our main results with new rational contractive conditions.
3. Main Results
Theorem (3.1) let (X, @) be a complete parametric metric space and #,: X — X is a continuous
Mapping, satisfying the condition:
b (a(?px, 7y, t)) <F (cp(n (x, ), p(Q(x, ;v)))
forallx,y€e X, forallt >0and FeC,¢p € v,p € @,

N(x,y) =a Max{a(x, Fpx, t), a(y, ¥, t)} + b[a (x, Fpx, t) + a(y, 9, t)]
+cla(x, £y, t)+a(y, FpX, t)]

a(x, Fpx, t). a(fpx, y,t) Ia(x, F,x, t).a(y, Ty, t)
6(x, Fyx, t) +d(x,y,t) ¢ a(x, Fyx, t) + d(x,y,t)

Where, 2a+b+c+e <1 and a,b,c,d,e € [O, %) .Then %, has a unique fixed point in X.
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Proof: Choose x, € X and define a sequence {x,},cy as follows F,x, = x,,, forn =1,2,3
X =x, and y = x,4+1 in above equality then

(.b(a (xn+1' Xn+2 t)) =¢ (a(?pxnv ?pxn+1; t))

<¢

There

Ifa Max[9(xy, Fpxn, t), 8 (Xns1, FpXni1, t)] + b[d (xn, Fpxn, t) + 0(xps1, FpXnt1, t)]

¢

{| iy Ia(xn, FpXn, t). G(Tpxn, Xn+1 t) Ia(xn, Fpxn, t). 8(xn+1, FpXnit, t)
k a(xn,¥ Xy t) + 0 (X, Xppr, ) a(xn,¥ Xy t) + 0 (Xp Xpi1, )
(a Max[a(xn,'f X t) 6(xn+1,¥ xn+1,t)] + b[a(xn, pXn, t) + 6(xn+1,¥ xn+1,t)]

|
® 4' o Ia(xn, Fpxn t).0(Fpxn, Xnis, t) Ia(xn, Fpxn £)-0(xn11, FpXni, t)
k 3 (xp, Fpxn, t) + 8 (xp Xpip, t) a(xp, Fpxn, t) + 8 (xp, Xpi1,t)

a Max[0(xp, Xp41,t), 0 (Xpt1, Xngo, )] + B[O (Xy, Xpp1, 1) + (X1, Xpg2, )]
+c[0(xp, Xpi2,t) + 0(Xp11, Xppq, t)]

Ia(xnr Xn41,0)-0(Xpiq, Xnee, t)] Ia(xn' Xnt1£). 0(Xni1, X2, t)]

0(xp, Xp41,t) +0(Xp, Xpiq,t) 0(xp, Xp41,t) + 0(xp, Xpp1,t)

o]
'k
J{a Max[0(xp, Xp41,t), 0 (Xpp1s Xna2, )] + DLOGn Xpg1, 8) + 0 (Xnp1, Xpgs )]
|

+

+c[0(xp, Xpp t) + 0 (Xpgq, Xpp1, U]
% +d Ia(xnv Xn+1 t)- a(xn+1: Xn+1 t)l Ia(xnr Xn+1 t)- a(xn+1: Xn+2 t)]

0(xp, Xptp, t) + 0(x, Xpy1, ) 0 (X Xpa1, t) + 0(x, Xpy1, )

a Max[0(x,, Xpi1,t), 0(Xpt1, Xy )] + b[0(%, Xpaq, t) + 0041, Xpsor £)]

0(xp Xn41,8). 0(Xp 41, Xng2, t
o +¢0(xp, Xp 42, t) +el (o "2"‘61 )-0(Xn+1, Xn+2 )l
=F (Xn Xn41,t)
a Max[a(xn. Xn+1, t), a(xn+1, Xn+2s t)] + b[a(xn, Xyt t) + a(xn+1’xn+2’ t)
% 0(%n+1, Xn42t)

+c0(xp, Xpiat) + € I >

a Max[0(x,, Xpi1,t), 0 (Xps1, Xy )] + b[O(xy, Xpp1, t) + 0(Xps1, Xpaz £)]
a(xn+1’xn+2' t)l

+cd(xp, Xpyo t) + € [ >

are two cases may be possible:

Case () if Max[0(xp, X541, 1), 0 (Xp41, Xna2r )] = 0(xp, Xpqq, t) then weget,

d’(a (Xn41) Xnt2) t)) <¢

d’(a (Xn41) Xnt2) t)) <¢

a 0(xy, Xpeq,t) + [0y, Xpeq, t) + 0 (X1, Xpao t)]
a(xn+1l x‘n+2: t)
2

+c0(xp, Xpyot) + € I

a 0(xp, X1, t) + B[00, Xy, t) + 041, Xppo E)]
0 (Xn41) Xny2,t)
2

+c[0(xp Xpa1, t) + 0(Xpp1, Xnaan )] + € [

\
|
+c[a(xp, FpXnit t) +0(xps1, Tpxn, t)] E
|
)

\
|
+c[a(xp, TpXnit t) + a(xnﬂ,'fpxn, t)] ¥
I
)

|

|

\
|
.
)

then take
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a 0(xy Xpep, t) + B[Oy, Xppp1, t) + 0(Xpgq, Xy U]
a(xn+1' Xn+2, t)
2

C’,(xn+1' Xn+2 t) <

+c[0(xp, X, t) + 0 (X410, Xnaan )] + € [
e
0(xXpi1, Xpat) < (@a+b+c)0(xy, xpe, ) +(b+c+ E)a(xnﬂ,xnﬂ, t)

e
[1-(b+c+ E)]a(xnﬂ,xnﬂ, t) <(a+b+c)o(xyxpe1,t)

(a+b+0c)
[1-(+c+2)]

a(xn+1' Xn+2 t) < a(an Xn+1 t)

(a+b+c)
[1-(b+c+2)]

0(Xps1, Xne2t) < Y 0(xp, Xpypq, t) Where V' =
By mathematical induction, we get

041, Xnaz, ) < Y™ 8(x0, x4, 1)

forall u,v € N with v < uthen we have,
0(xy, %y, 1) < 0(xy, Xpiq, 1) + 0 (Xppq, Xy, 1)
0(xy, Xy, t) < 0(Xy, Xppq, ) + 0 (Xppq, Xpgp, £) + 0 (Xypip, Xy, t)

0(xy,x,t) < 0(xy, Xpy1,t) + 0(Xpiq, Xpro, £) + oo e e +0 (Xy—q, Xy, £)
00y, X, ) = [ Y+ Y™ 4 Y] 0(xg, Xq, )
00, X, t) = Y14+ Y+ Y2+ s A1 0 (9, %4, £)

a-r"
0(x,,xy, t) = Y"WB(xo,xl, t)

Since Y" € [0,1), taking limitas u,v — oo then we get d(x,, x,,,t) — 0. Hence the sequence {x,,} is a Cauchy
sequence. The completeness of (X,d) = {x,}is convergent. Call the limit 1 € X,

then x, » A asn — c and #, is Continuous then

=1 (111i_r)r010xn) = rlllirgo FpXn = rllig}ox”“ = A

Hence 7, has a Fixed Point in X.

Case (I if Max[0(x,, xpq1, 1), 0(Xp 41, Xnao t)] = 0 (X541, Xnto, t) then weget,

a a(xn+1' Xn+2 t) +b [a (xn' Xn+1 t) + a(xn+1; Xn+2 t)]
0(Xn41, Xns2rt)
2

(]5(6 (Xn41) Xnt2) t)) <¢

+c0(xy, Xpia t) + € [
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ad (xn+1' Xn+2 t) +b [a (xn' Xn+1r t) + a(xn+1l Xn+2 t)]
a(xn+1' Xn+2, t)
2

<;b(6 (Xn+1) Xn+2s t)) <¢

+c[0(xp Xpa1, t) + 0(Xpy1, Xnaan )] + € [

a a(Xn+1' Xn+2, t) +b [a (xn' Xn+1s t) + a(xn+1» Xn+2) t)]
a(xn+1v Xn+2, t)
2

0(Xnt1 Xniz t) <

+c[0(xy, Xpep, t) + 0 (X1, Xnaan )] + € I
e
(X4 Xna2t) < (b +¢)0(xpy xpe,t) +(@a+b+c+ E)a(xnﬂ,xn“, t)

e
[1—(a+b+c+ E)]a(xnﬂ,xn”, t) < (b+ c)a(xy xpe1,t)

(b+0¢)
[1=(+c+2)]

a(xn+1' Xn+2, t) < a(xni Xn+1, t)

(b+c)
[1-(b+c+D)]

0(Xp41 Xna2t) < 50(xp, Xpy1, t) Where 5 =
By mathematical induction, we get

0 (xR, ) SR, At
forallu,v € N With v < u then we have,

0(xy, X, t) < 0(xy, Xpyq, t) + 0(Xpypq, Xy )

0(xy, %y, t) < 0(xy, Xpi1, t) + 0(Xpiq, Xpio, t) + 0 (Xt Xy, t)

0(xy, Xy t) < 0(Xy, Xpy1s £) + 0 (Xpyq, Xpgon ) + o0 e e +0(Xy_q, X, )
00y, X t) =[5 +5 M+ v A5 ] 0(xg, x4, )
00y, Xy t) = 14+ 5+5%+ = o +g ¥V 0 (g, x4, 1)

n 1=5""")

a(xv;xui t) = 5 ) )a(XOr xlr t)

(1-5

Since 5 € [0,1), taking limitas u,v — oo then we get d(x,, x,,t) — 0. Hence the sequence {x,} is a Cauchy
sequence. The completeness of (X,d) = {x,}is convergent. Call the limit m € X,

then x, » m and %, is Continuous then

fpr= ?p(rlliirgoxn) = 11111)130 FpXp = Tlli_r)rgoxnﬂ =m.

Hence #, has a Fixed Point in X.

Uniqueness: Let us consider s and p are two fixed point of %,

Suchthat #,s =s and #,p = p Then by above inequality,
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¢(a (s,p, t)) = qb((')(%“s, #p, t))

¢

I{a Max{a(s, Tps, t),d(p, Ty, t)}+ b[a(s, Tps, t)+a(p, Ty, t)h

+c[6 (s, *pp, t) +d(p,s, t)]

|
k

d a(s, Tps, t).6(¥ps,p, t)
Ia(s, Fps, t) + d(s,p, t)
(a Max{a (s, Ty, t), a(p, Typ, t)} + b[@(s,?r,s, t) + a(p,%“pp, t)]

[0 (s, Tps, t). B(Tps, D, t)

J

a(s, Tps, t). a(p, o, t)
¢ I a(s,¥ps, t) + d(s,p,t)

+c[6 (s, ¥o0, t) +d(p,s, t)]

+d

:
\

i 6(5,?1)5, t) +d(s,p,t)
(a Max{0(s,s,t),d(p,p,t)} + b[d(s,s,t) + d(p, p, )]

d(s,s,t).d(s,p, t)

|

t

\

|
. [6(5, Tps,t).0(p, Fpp, t)] ?

(s, Fps,t) + 9(s,p,t) | ) |

+cl[a(s,p, t) + d(p,s, t)]
d(s,s, t).0(p,p, t) (7

® <
+
L la(s, s,t)+d(s,p,t)
a Max{d(s, ¥ps,t), a(p,?pp, t)}+ b[a(s, Ty, t) +a(p, Top, t)]

te la(s,s, t)+d(s,p,t)] )

+c[a(s, Fpp, t) + 3(p,s, )]

(
q
k

F $p{2c d(s,p, )},
~ le{2ca(s,p, t)}

l(’) (s, ¥5,5, t). 6(¥ps, p,t)
0 (xn, Tps, t) +d(s,p, t)

———

] la(s,%‘ s,t).9(p, T, t)
¢ 6(5,?105, t) +d(s,p, t)

$(a(s,p,1)) < pf2c (s, p, )}

a(s,p,t) <2cd(s,p,t)

(1 - zc)a(srp; t) < 0= a(sl D, t) =

Hence ¥, has a unique fixed point in X.

Theorem (3.2) let (X, d) be a complete

Mapping, satisfying the condition:

0=>s=np.

parametric metric space and ¥,: X — X isa continuous

o) (a (Fpx, Fpy, t)) < DF (¢(Q (), p(2(x, y)))

forallx,y € X,x #y,forallt >0and FEC,p € v,p € ®,,R € [0,1) and

N(x,y) = Max

d(x,y,t),0 (?px, Y, t), 0 (x, oy, t),

Then ¥, has a unique fixed point in X.

Proof: Choose x, € X and define a sequence{x, } ey as follows ¥,x, = x,1q forn =1,2,3

_ {6(x, Tpx, t)a(y, Tpx, t) a(x, Tpx, t)a(y, Ty, t) + 6(x, Ty, t)a(y,?px, t)}
i
d(x,y,t)

3(x,y,0) +0(y, Fpy, t)

then take

X =x, and y = x,,, in above equality then
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$(0(Xn41, Xns2, 1)) = ¢ (6(¥pxn, FpXniv t))

g

( 0(xp, Xpt1, ), F(¥pxn' Xn+1r t): a(xn, FpXni1 t);
If a(xn, Tpxn, t)a(xn+1, Tpxn, t) \I
in 4 0 (xn, X1, t) ¥ [
| a(xru Fpxn, t)a(xn+1f FpXnir t) + a(xn' FpXni1, t)a(xn+1r FpXn+1 t) |

k 9 (xp, Xppq, ) + a(xn' FpXni1 t) )

( 0(xp, Xpy1, ), 6(¥pxn, Xni1t), (2, FpXni1) t), )
a(xn, TpXn, t)a(xn+1, Tpxn, t) \I

I (xp, Xp41,t) $ C 0
a(xn» Fpxn, t)a(xn+1f FpXnt1r t) + a(xm FpXni1) t)a(xn+1: FpXni1s t) I
0 (xp, Xpy1, t) + a(xn» Fpxn+1 t) }

)

¢ Max <

\

)

oL Max{
min

/___/\__\

\

(
a(xnl xn+11 t)l a(xn-l-ll xn+1; t); a(xnl xn+21 t)l

0 (xnr Xn+1 t)a(xn+1' Xn+1s t)

( )
| ( \ |
| |
¢<Max{ ) 4 0(x, Xp4q,t) ’ h} >,
|
t J)

mmmn
a(xn' Xn+1, t)a(xn+1J Xn+2 t) +0 (xn' Xn+2 t)a(xn+1' Xn+2 t)
0(xp, Xp41, t) + (X Xy g, )

\
<DF
= (
a(xn; xn+1) t); a(xn+1l xn+1' t)l a(xnl xn+2’ t);
d (xn: Xn+1, t)a(xn+1' Xn+1 t)

\
N
ICRE) : ¥ b
(|
])

(

I
min 4
| a(xn' Xn+1, t)a(xn+1' Xn+2, t) +0 (xn' Xn+2, t)a(xn+1r Xn+2, t)

0(xp, Xpy1,t) + (X X9y p0, )

\
(
<p<Max{
t

\

[ d{Max{0(xp, Xp41,8),0,0(xp, xn12,t),0,03},

<DF
| p{Max{8(xp, Xn41,t),0,0(Xp, Xns2,t), 0,03}

<D [F[(;b{Max{a (X Xp41,6),0,0(x;, X542, £), 0,0}}]
< D ¢p{Max{0(xy, xp11,1),0,0(xp, Xpy2,£),0,0}}
< D Max{0(xp, Xn41, ), 0 (X, Xp g2, )}
Two cases may be possible:
Case () if Max{0(x,, Xn41,t), 0(Xpt1, Xy )} = 0(Xp, Xpeq, t) then weget,
0(Xp+1, Xns2,t) <D 3(xy, Xpyq,t)
By mathematical induction, we get
0(Xp41, Xpt2,t) <D ™10 (xg, x4, t)
forall u,v € N with v < uthen we have,
0(xp, Xy, ) < 0(Xy, X1, ) + 0 (Xpyq, Xy, 1)

0(xy, X, t) < 0(xy, Xpp1st) + 0(Xpp1, Xpaos t) + 0 (X i, Xy t)
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0(xy, %, t) < 0(xy, Xpy1, t) + 0(Xppq, Xy, £) + oo e e +0 (Xy—q, X, )

00y, X, ) = [D+D ™4 v e D ¥ 0(xg, x4, )

00, x,t) = RM1+D + D2+ s ver e e FD V71 02, x4, )
a1-2*™")

a(xv:xw t) = ana(xo, xl:t)

Since, € [0,1) , taking limit as u, v — oo then we get d(x,, x,,t) — 0. Hence the sequence {x,,} is a Cauchy
sequence. The completeness of (X,d) = {x,}is convergent. Call the limit 1 € X,

then x, > A1 asn — o and F is Continuous then

Tp A= Tp(rlli_r)‘rgoxn) = 111i_r)rgo?pxn = Tlliirgoxn+1 =1
Hence ¥, has a Fixed Point in X.
Case () if Max{0(x,, xp41,t),0(Xpt1, Xnso t)} = 0(xp, Xp4o, t) then we get,
0(Xp41, Xns2,t) <D 3(xy, Xpiast)
0(n41 Xng2,t) < D [0(xn, Xppq,8) + 0(Xppq, Xni2, t)]

(1 —-R)I (xpg1, Xpaat) < DOA(x, Xpppp, t)

D
0(Xnt1, X4, t) < ma(xn; Xn+1,t)

2

D
< (m) 0(Xp_1,Xp, t)

n+1

D
< <m) 0(x,%1,t)

We can be easily shown that the sequence {x,} is a Cauchy sequence by using the above result for all u,v €
N with v < u.then by completeness of (X,d) = {x,} is convergent. Call the limitn € X,

then x, —» A asn - oo and ¥, is Continuous then

Fpn = Fp(lim xy) = lim Fpx = lim x4, =177
Hence ¥, has a Fixed Point in X.
Uniqueness: Let us consider &, and &, are two fixed point of

Suchthat ¥,&, = &, and ¥,¢&, = &, -Then by above inequality,
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¢ (0(,8,01)) = & (0(Fp&y Ty 1))

([ (&, 8, 6),0(Fpl, ), 0(EL Folyot), 1)
( 0(&y Fpcy, £)0(E5 Fply ) )
¢ Max{ (&, &y t) ’ b0
min <
a(xm FpXn t)a(xn+1f FpXn+r t) + a(xm FpXnt1 t)a(xn+1f FpXnir t) |
\ \ \ 0(xp Xpe1st) + O(xn, FpXni1) t) ) )

( (&, & 1), 0(Fply, &y 1), (&, Tl ), )
(&), Tl £)0(&, Ty t) \I
(&, &y t) 5 L
(& Tl £)0(&, Ty t) + (&, Tl £)0(8, Tl t) |
(& &pt) + (8, Fply t) )

)

@ Max <

(
I
min{
I
L

\ —

(& Eprt), (&0 &y 1), 0(E 5 1), )
( (&, &, t)0(, &0 t) )

min{ 6(51'52’ t) }

19080 & 0)0(E ) + (8 t)0(E Eprt) |

k 6(51’52'@"'6(51'52'0 JJ

( (& & 1), 0(8 &), 0(8 & 0)s )
(& & )08, & t) )

(& &yt) I ot
(&, & 1)0(8, Ept) +0(8, & 1)3(E, 8,0 1) |

(& & t) +0(&, &, t) y

)

¢+ Max <

\

)

@ Max <

(
I
min 4
I
\

L \

[F ¢ {Max{f)(gl,gz, t)' 0 ) 6(51' gzr t)' 0’0}} 4
¢ {Max{0(2,,8,,1),0,0(5,.5,.t),0,0}}

<D¢ {Max {{5(51,52, t),0,0(&,,&t), 0'0}}}

< D Max {{0(¢,,¢,,£),0(8,,, 1)}
(&, Ept) <D (&5 t)
Since, D € [0,1), then we get (&, &, t) =0 = & =5, .
Hence ¥, has a unique fixed point in X.
Example (3.3) let (X, ) be a complete parametric metric space and ¥,: X — X is a continuous
Mapping defined as d(x,y,t) = t|x —y|? ,t > 0, suchthat x,, = 1 +% and y, = 1 +%

Then lim a(x,, y,,t) = lim t|x, — y,|?
n—-w n—-ow
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= limt|+(1+%)—(1+%)|p

n—oo

=limt| | =t.lim— =0

n-w® -0 NP
Therefore }liiroloa(xn, Yn,t) = 0 asboth x,, =1 +% and y, =1 +%tends tolasn — .
Hence 1 is a fixed point.
Corollary (3.4) If wetake a = 0 intheorem (3.1) then
let (X, 0) be a complete parametric metric space and #,: X — X is a continuous
Mapping, satisfying the condition:

b (a(?px, %y, t)) <F (qb(.Q (x, ), p(Q(x, y)))
forallx,y€e X, forallt >0and FeC,¢p € v,p € @,

Q@x,y) = bla(x, Fpx,t) + (v, By, t)] + c[a(x, Fpy, t) + 0 (y, Fpx, t)]

Ia(x, Fox,t).0(Fpx, y,t) [0(x Fox,t).0(y, Fpy,t)
6(x, £,x, t) +d(x,y,t) a(x F,X, t) + d(x,y,t)

Where, b+c+e<1 and a,b,c,d, e € [O, %) .Then #, has a unique fixed point in X.
Corollary (3.5) if wetake a = e = 0 intheorem (3.1) then
let (X, d) be a complete parametric metric space and #,: X — X is a continuous
Mapping, satisfying the condition:
¢ (6(%‘px, £,y t)) <F (qb(()(x, ), o(2(x, y)))
forallx,y€e X, forallt >0and FeC,¢p € v,p € @,

2(x,y) = bla(x, Fyx, t) + (y, £y, t)] + c[a(x, £, t)+a(y, Fyx, t)]

la(x, Fpx, t). (')(%‘px, Yy, t)
a(x, Fpx, t) +d(x,y,t)

Where, b+c <1 and a,b,c,d,e € [0%) .Then #, has a unique fixed point in X.

Corollary (3.6) If we take a = d = e = 0 in theorem (3.1) then we obtain Ozgur theorem 5[7]
let (X, d) be a complete parametric metric space and #,: X — X is a continuous

Mapping, satisfying the condition:

¢ (0(Fx,7,3.1)) < F(p(20x 1), 0(2(x, 1))
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forallx,y€X, forallt >0and FeC,p € v,p € @,

2(x,y) = bla(x, Fyx, t) + (y, £y, t)] + c[a(x, £y, t)+a(y, Fyx, t)]

Where, b+c <1 and a,b,c,d,e € [0, %) .Then %, has a unique fixed point in X.

Conclusion:

In this research paper, we have improved, extended and generalized the U Singh and Naval Singh theorem
for new rational contractive conditions and prove 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.
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