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ABSTRACT

Fixed point theory is a very popular tool to solve the real life problems using soft set and fuzzy set theory.
The present paper depends on the concept of soft fixed-point theorems through soft metric spaces. A
fixed-point theoremon soft parametric metric space through C-class function is established in this
research paper. Proved result extend and generalize new rational inequalities.
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1. INTRODUCTION

Soft Metric Space (SMS) is a generalization of classical metric space (MS) which was studied and
introduced by Das and Sumanta[1][15] in 2013and established fixed point theorems which was based on
parameterization tool . That is parameterization tool used in soft universe. In 2014, Hussain et. al.[11]
studied and defined new notion of generalized metric space and called parametric metric space and
proved some fixed point results. This takes values according to parameters when studied the distance
between two soft points.In 2021, Tuncay and Cetkin[8] introduced the new concept soft parametric
metric space and defined some basic features of these space and established fixed point theorems for
continuous soft mapping on soft parametric metric space. In 2021, Demir[17] introduce the concept of a
soft complex valued b-metric space and defined its properties and established some fixed soft element
results.A lot of investigations on different version of soft parametric metric spaces have been done by
several researchers. Some more results on soft metric space can be viewed from [18-28] This manuscript
is arranged into two sections. In section 1, we recall some basic definitions. In section 2, we prove unique
fixed-point theorem These results extend the existing literature.

2. Preliminaries
In this section, we recall some basic definition which will be utilized in our paper. Throughout in this
work, Xbe an initial universe, E be the set of parameters.
Definition 2.1[8]:A mapping d: SP(X) x SP(X) x (0,) — R(E)" is said to be a soft parametric metric
space on the set X if d satisfies the following conditions for allXg , Vg,, Zg, € X.
(SP1)d(%g,, ¥i, t) = 0 © X, = ¥, forall t > 0;
(SP2)d(Rg,, ¥i,, t) = d(Fg,, Kg,, t), forall t > 0;
(SP3)d(Rg,, Zg,, t) < d(RXg,, Je,,t) + d(Fe,, Zg,, t), forall t > 0;
Then the pair (¥, d, E) is called soft parametric metric space.
Definition 2.2: Let (X, d, E) be a soft parametric metric space and {X; }be a sequence in X then
)] A sequence {X;}in Xis said to be convergent, {X }convergence to XIf for any 0 < ¢ € XF then
there exist n, € N such that d(%;,%) < & foralln > n, and we can denote this lim,_,%, =
g orX, » X asn — oo,
(i) A sequence{X; }in Xis said to be Cauchy sequencelf for any 0 < € € XE, there existsn, € N,
such that d(%,,%,5m) < ¢, wherem,n € N and n > n,.
(iii) If every Cauchy sequence is convergent in(X, d, E) then (X, d, E) is said to be a complete soft
parametric metric space.
Lemma 2.3[8]:Let (X,d,E) be a soft parametric metric space and {X,} be a sequence in X such that
d(%y, Xns,t) < rd(%5,-1, %, t) , where r € [0,1)andn = 1,2, ..... then {%;} satisfied Cauchy property in
(X.d,E).
€-class function has been defined:
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Definition 2.6: A Continuous mapping F: (0, ©) X [0, ) — Ris said to be €-class function if it satisfies the
following conditions:
{C.}F(M,K) <1 for all n,’K € [0, ).
{CL}F(M,’K) <n = either n=0 or K=0.
Example: 2.7: The following functions F: (0, ) X [0, ) — R are elements of € for alln, K € [0, );
M FMK) =n—-K,F(n,’K) =n=K=0;
() FM,K) =Bn,0<B<LFMK) =n=n=0;
(I MK =n—-9Mm),f(,K) =n=n =0 here ¢:[0,) -
[0, o0) is a continuous function such thate(t) = 0 © t = 0;
V) FOK=n- - FOK=n=K=0;

k+t’
V) PR =n-rr F0K) =n=>K=0;
(VD FMK) =F(,K)=n=>n=00rK=0;
(Vi)  F(n,K) =nBMm),B: [0,) — [0,1), and is a continuous function,

FMK) =n=>n=0;
Let w denote the set of all continuous and monotone non-decreasing function ¢: [0, ) — [0, ) such that
S(K)=0iff K=0,d(Mm+K) <o) + ¢(K)for all n,’K € [0, ).
Let ®; denote the all continuous function ¢: [0, ) — [0, ) such that $(K) = 0iff 'K = 0 and &, denote
the set of all continuous function ¢: [0, ) — [0, ) such that $(0) = 0, note thatd, c @,.

1. Main Result
Theorem 3.1: Let (X, d, E) be a complete soft parametric metric space with Eand suppose P; : (X,d,E) —
(X, d, E) be a soft mapping satisfying:

(i@, @),0) < 11 (1 (06.3),0(0@.)))
forall 5,® € XE,fort>0 andH € C, T € ¥,p € ®,.

0@ ®) = ad(3, o, 1) + B[d(5, U (), 1) + d(&, P (&), t)| + y Max{d(5, U (8), 1), d(&, P; (&), ©)}
+s [a(G), P(@),)((1 + d(G, Ug(3),1) | d(3,Ug(3), )d(Ug (), &, 1)
1+d(E, o t) d(3, U (3),t) + d(3, &, t)

Where o, 3,v,6 € [0, %) and a + 2 + vy + & < 1 then P;hasa unique fixed point.

Proof: Choosec, € X® and define sequences {0,} as follows P;(0, ) = 6,4; and P;(0,41) = 6nz
forall n € 0,1,2,3 ...then we have

I{d(6n71, 012, 0} = T{d(Pe(0,), s (67771), 1)}
[ ad(Gy, Gnrn,©) + BlAG, P(G), ) + A(Gra, Pe(Gar), V)]
. Lv [81(6:5. Py (G ), D(1 + (6, @), 0 | A(6 R, AP (6, 0, )
1+d(6y, 0041, 0 d(6y,P:(67,1) + d(Gy, Gprr, )
L +8 Max{d(G;, P (67),©), d(6537, Pe (631 ), O} J

’

ad(5y, 0011, 0 + B[d(5, Pe(67),©) + d(Gn31, Pe(6a31), D]

!+ [a(0n+1 Pe(Gn57), D+ d(6y, Pe(67),0)  d(Ey, Pe(67), A (P: (67 ), 0nrr t)]
1™ 1+d(6y, Gper 0) (67, Pe(67,0) + d(67,0nr1, )
L +8 Max{d (6, , P (67 ), ), d (6,57, P (6,57 ), )} J |

)

[ ad(G7, Gprr, V) + BlA(G, 0nir, ©) + d(G571, Gara, ]
FJ+Y [a(m'omz,})(l +i(f;;0n+1,t)) ?(5}1’,621:1, t)a(??ﬁ,GEt)]
1+4d(6;,0041,0) d(6,,0n41,8) +d(6y,0,41,10)
+8 Max{a((fn’, 011, 0),d(6r51,0n12 t)} J
ad(Gy, 0511, ) + B[A(GT, Gr, ) + d(Gr71, Gavzs O]
J+ [3(6?:1. Ont2, (A + 4Gy, 0n11,) | d(Gy, Ony1, D(Gr1, O, O ]
1+d(6y,0041,0 d(67, 0041, 0) +d(67, 0041, 1)
| +8 Max{d(6;, 0,11, 1),d(6771,Onrz , O} J
B {aa(a;, O, ) + BlA(By, 631, 1) + d(6n371, Onazy ] +vd(6037 c:I;t)}
+8 Max{d(6;, 0,11, 1),d(6771,0nr2 , 0}
ad(Gy, 6p1, ) + BA(G, Gai1, ©) + d (Gt Onra, O] + ¥d (6o, o;;;,t)}
+8 Max{d (6}, 0,71, 1),d(6771,0ns2 , D}

p

p

,]l'
|
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<T {aa(()}r;' On+1» t) + B[a(a?l;' On+1, t) + a(0n+1' On+2) t)] + Ya(0n+1 »On+2) t)}

- +8 MaX{d(G}T, Gn+1vt)vd(0n+1'0n+2 't)}

There are two possibilities:

Case (1): if Max{d(6},0,+1,1),d(6,51,0n42,0)} = d(8}, 0p11, £) then we get,

d(o-n+1 »On42, t) =< (X(fl(ff;, On+1s t) + B[d(ff;, On+1, t) + d(0n+1: On+2 t)] + yd(0n+1 »On 42, t)
+8d(6y, 0441, 1)

d(o_n+1 »On+2, E) < (CI + .8 + 6)d(6‘,{, On+1, t) -l: (ﬁ + V)d(0n+1 » On2, t)

[1-(B+W]d(Gy11,0n12,8) < (@a+ B +8)d(T,, 0n41, 1)

- (@+B+8) 5, — (a+p+6)
d(0'n+1 1 On+2, t) < [ d(an' On+1» t)Where‘Q = [1-(B+V)]

1-(6+7)] - +
d(Gnt1,Onsz2,t) < 0d(G;, 0,41, 1)
By mathematical induction, we get
d(Gy31,0nt2,t) < 2"1d (55,67, 1)
For all u, v wit/7 v < u t/en we /ave
d(G,,0,,0) < [d(G;,0,41,0) +d(G51,0, 0]
d(G,,0,,t) < d(Gy,0y41, ) + [d(Gy31, Opz, ) + d (G52, 5y, )]

d(@,,0,,1) < 0"d(3y, 01, t) + 2" d(Gy, 01, t) + 2"+ (G, 61, t) + -+ +0°71d (35, 61, t)]
dG,,0,,6) SO [1+ 02+ 0%+ .. +0* v 1d(G, 0q, t)

. Q"1 -0
d(a;,0,,t) < —a-m
Since 2 €[0,1), Hence the sequence {G, } is a Cauchy sequence in (~, d, E) By completeness of
(X, d, E) = {5,} is convergent. call & € XY such that lim,_ .3, =& and P; is continuous then

d(c5,0.,t) » 0asu,v - o (since 2 < 1)

P;(&) = Py (zim a;) = lim Pg(a,) = lim(0,1,) =&
~ Nn—00 n—-oo n—oo

Hence P;; has a fixed point in X.
Case (2): if Max{d (G} ,0,31,t),d(Gn31,0n12 ,t)} = d(Gr31,0ns2, t) then we get,
d(an+1 »On+2, t) =< aq(UNnt On+1» t) + ,B[d(a’,:, On+1, t) + d(o-n+1» On+2, t)] + yd(o-n+1 »On+2, t)
5 + 6d(o-n+l~' On+2, t) B
d(an+1 »On42, t) S~(C¥ + .B)d(o-’vn' On+1) t) + (.8~+ Y + 6)d(o-n+l 1 On42, t)
[1 - (ﬁ + Y + 6)]d(an+1 »On+42, t) < (a + ,B)d(a?r-; On+1, t)

F— —— (@+p) 5.~ ——
d(Gpi1,0p32,t) < D_(‘ngd(anﬁnﬂ't) Where { =

(a+p)
- [1-(B+y+8)]
d(o-n+1 »On42, t) < (d(o-’vnt On+1, t)
By mathematical induction, we get
d(o-n+1 1O0n+2, t) < (n+1d(a-6» 07th)
For all u, v wit/ v < u t/7en we fave
4(0n+1 »On42, t) < [~d(b‘;, Oy+1, t) + Cg(o-v+1' O-:;t)] " ~
d(0n+1 »On42, t) < d(a;' Oy+1s t) + [d(o-v+1' Ov+2, t) + d(o-v+2’ Oy, t)]

d~(0-n+1 »On42, t) < Cnd(asv O:;v’t) + (n+1d~(a:6' Oﬁ:i' t) + Zn+2d~(a:6' O:-ITt) + - + zv—ld"'(aro" O'T,it)]
A1, Oz ) S ML+ T+ 2 4 40077 1d (55,61, )
&1 -¢")

a-0 o
Since ¢ €[0,1), Hence the sequence {G,} is a Cauchy sequence in (X, d, E) By completeness of
()?, d, E) = {5, } is convergent. call A € X! such thatlim,_ A, =f and P is continuous then
Pe(A) = Py (lim Fi, ) = lim Pp(f,) = lim (A1) =F

Nn—00 n—oo n—oo

Hence P;; has a fixed pointin X.
For uniqueness, we assume that g*is another common fixed soft element of Pg t/en

r{d(s,¢%,0)} = r{d(P; (), Pz (c%), 1)}

d(6,51,0n32,) < d(Gy,01,t) » 0asu,v - o (since { < 1)
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[ ad(6,0% ,t) + B[d(6, P;(6),t) + d(d7, Pz (c7),1)]
FI d(@*, P(c9),t)(1 + d(6,P(6),t) d(G,Pz(6),t)d(Ps(5),0% 1) 1
4 [ 1+ d(6,0%,t) d(é,P;(8),t) +d(5,0° t)
<t +8 Max{d(6, P;(6),t),d(d%, Pz (c7),1)} J
ad(6,0%,t) + B[d(G, P:(6),t) + d(a7, Pz (c7),1)]
J d(@*, P;(c),t)(1 + d(6,Pp(6),t) d(G,Pz(6),t)d(Ps(6),0%,t) l
p +y 14+d(6,0%,t) d(é,Pg(8),t) +d(6,0%,t) ]
L +8 Max{d(6, P;(6),t),d(d%, Pz (c7),1)} J
ad(6,0%t) + B[d(6,0,t) +d(a%, 07, 1)] T
r L‘V d(o*, 0%, t)(1 +dg (6,6,1)) d(é,0,t)d(6,07,t) ]1
| 1+d(6,0%,t) d(,0,t) +d(6,07,0)]|
i \ +8 Max{d(5,6,t),d(d%, 7%, 1)) )
ad(é,0%t) + Bld(G,0,t) +d(c7, 07 t)]
I d(c*, 05, t)(1 +dg (6,6,t))  d(6,0,t)d(6,07 1) l
P |+y 1+d@,o0t) i(G,60 +d@,5°,0)] |
+6 Max{d(5,5,1),d(6%, 7%, 1)} ) |
<H F{ad(o o* t)}
_p{ad(o,c ,t)}

< Tf{ad(3,0",0}.d@ 6%) < ad(5,0°,t) > d@ ) =0=>F =0
So G is unique common fixed soft element of P;.

Future Scope of the work

This work further can be generalized for n- dimensional space, soft fuzzy metric spaces, also taken
mappings can also be proved for integral type mappings. Established results can be utilized for solving
initial value and boundary value problems.

REFERENCES

[1] S.Das, S.K. Sumanta, Soft Metric, Annals of fuzzy Mathematics and information’s, 6(2013), 77-94..

[2] R. Bhardwaj et. al, “Fixed Point Theorems in Soft Parametric Metric Space”, Advances in
Mathematics: Scientific journal ,9(12) (2020), 10189-10194.

[3] H. Hosseinzadeh, Fixed point theorems on soft metric spaces, Journal of fixed point theory and
applications, 19(2) (2017), 1625-1647.

[4] N.Y. Ozgur, N. Tas, U. Celik, Some fixed Point Results on Parametric N;, Spaces, Communications of
Korean Mathematical Society, 33(3) (2018), 943-960.

[5] R. Choudhary, A.K Garg, Fixed point results in parametric metric space., Int. J. on Emerging Tech.,
10(2b), 2019, 100-104.

[6] R.D.Daheriya, RJain, M. Ughade, Fixed point, coincidence point and common fixed point theorems
under various expansive conditions in parametric metric space and parametric b-metric spaces.
Gazi. Univ. J., 29(2016), 95-107.

[7] R.D Daheriya, S. Shrivastva , M. Ughade , Parametric metric space, parametric b-metric space and
expansive typing mapping. Int. ]. Math. App. 4(2016),107-117.

[8] Y. Tuncay and V. Cetkin, Fixed Soft point on Parametric Soft Metric Spaces, Journal of New Theory ,
38(2022), 42-51.

[9] Ege Ozgur, De la Sen Manuel, A new perspective on Parametric Metric spaces. X- Mathematics,
7(2019), 1008.

[10] O. Ege, I. karaca, Fixed point theorems and an application in parametric metric space , Azerb. J.
Math. 7(2017), 27-39.

[11] N. Hussain , P. Salimi, V. Parvaneh, Fixed point results for various contractions in parametric and
fuzzy b-metric spaces., ]. Nonlinear Sci. Appl, (2015),719-739.

[12] R.Krishnakumar ; N.P. Sanaatammappa, Some fixed point theorem in parametric metric space., Int. J.
Math. Res. Sci., 8(2016), 213-220.

[13] R. Krishnakumar, N.P. Sanaatammappa, Some fixed point theorem in parametric b-metric space., Int.
J. Math. Sci. Eng. Appl, (2016), 10, 99-106

664 Hrishikesh Tripathi et al 661-665



Journal of Computational Analysis and Applications VOL. 33,NO. 7, 2024

[14] S. Likhitkar , R.D. Daheriya, M. Ughade , Common fixed point theorems in parametric metric space
under nonlinear type contractions. Int. ]. Math. Arch. 7(2016), 105-109.

[15] S. Das, S.K. Sumanta, Soft real sets, Soft real numbers and their properties, Journal of fuzzy
Mathematics, 20(3) (2012), 551-576.

[16] D. Molodtsov, Soft set theory-first Results, Computer and Mathematics with applications, 45(1999),
19-31.

[17] Demir, Common Fixed Soft element Research in soft Complex Valued b-Metric spaces, TWMS ]. App.
And Eng. Math. V.11,N.1, (2021), 134-150.

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

[19] Sonam, C.S. Chouhan, Ramakant Bhardwaj, Satyendra Narayan,”’Fixed Point Results in Soft
Rectangular B-Metric Space”, Nonlinear Functional Analysis and Applications Vol. 28, No. 3 (2023),
pp. 753-774 ISSN: 1229-1595(print), 2466-0973.

[20] Sonam, Ramakant Bhardwaj, Satyendra Narayan , Fixed point results for soft fuzzy metric spaces,
Mathematics (MDPI) 2023, 11, (2023) 3189. https://doi.org/ 10.3390/math11143189.

[21] Ramakant Bhardwaj, “Fixed point Results on a Complete Soft Usual Metric Space”, Turkish Journal of
Computer and Mathematics Education, Vol.11 No.03 (2020), 1035- 1040.

[22] Sanath Kumar, H.G, Ramakant Bhardwaj, Basant Kumar Singh, “Fixed Point Theorems of Soft Metric
Space Using Altering Distance Function” International Journal of Recent Technology and Engineering
(IJRTE) ISSN: 2277-3878, Volume-7, Issue-6, March 2019 PP 1804-1807

[23] Sonam, Ramakant Bhardwaj, Joshika Mal, Pulak Konar, Phumin Sumalai ,“Fixed Point Results in soft
Probabilistic metric spaces”, The journal of Analysis. (2024),.https://doi.org/10.1007 /s41478-024-
00800-w,

[24] Ramakant Bhardwaj“Fixed Point results in Compact Rough Metric spaces”, International Journal of
Emerging Technology and Advanced Engineering, Volume 12, Issue 03, March 22), (2022), 107-110,
DOI: 10.46338/ijetae0322_12,E-ISSN 2250-2459.

[25] Ramakant Bhardwaj, Shewta Singh, Sonendra Gupta, Vipin Kumar Sharma “Common fixed point
theorems on compatibility and continuity in soft metric spaces”, Communications in Mathematics
and Applications, (2021), 12(4), 951-968. ISSN No, 0975-8607.

[26] Shinjni Solanki, Basant Singh Ramakant Bhardwaj, Anurag Choubey , "Fixed point results in soft g-
metric spaces "International Journal of Mathematical Archive-8(9), 2017, 140-150

[27] Wadkar Balaji Raghunath Rao,Ramakant Bhardwaj, Rakesh Mohan Sharraf, “Couple fixed point
theorems in soft metric spaces” Materials Today Proceedings(2020) 29 P2,617-624,

[28] Wadkar Balaji Raghunath Rao, Ramakant Bhardwaj, Basant Singh, “Some Fixed Point Theorems in
Dislocated Metric Space.", Global Journal of Pure and Applied Mathematics. ISSN 0973-1768 Volume
13, Number 6 (2017), pp. 2089-2110

665 Hrishikesh Tripathi et al 661-665


https://doi.org/
https://doi.org/10.1007/s41478-024-00800-w
https://doi.org/10.1007/s41478-024-00800-w

