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Theorem in soft S-metric spaces

Abstract: In this paper, we introduce a new concept like (a) —soft compatible maps, (8) —soft
compatible maps, soft compatible map of type-I and soft compatible map of type-Il in soft S-
metric spaces. Finally, by the influence of these new concepts we will establish common fixed
point theorem for four soft self maps on a complete soft S-metric space.
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1. Introduction

Russian mathematician Molodtsov [11] in 1999, introduced Soft set theory. He proposed the soft
set as a completely generic mathematical tool for modeling uncertainties. Soft set theory has a
rich potential for application in many directions. In 2003, Maji et al. [10] presented an
application of soft sets in a decision-making problem and also introduced theory of soft sets.
Babitha and Sunil [3] introduced the idea of soft set relation and function and discussed some
related concepts. Sezgin and Atagun [12] and others modified the work of Maji et al. [10] and
gave some new results. In 2012, Das and Samanta [7] introduced soft real set and soft real
number and studied some of their basic properties (see [8]). They also introduced the notion of
soft metric space.

Banach construction Principle [4], is one of the main pillars of the theory of metric fixed points.
Many researchers investigated the Banach fixed point theorem in many directions and presented
generalizations, extensions, and applications of their findings. This principle was also extended
in the field of soft theory. Wardowski D. [15] in 2013, established the results on a soft mapping
and its fixed points. Yazar et al. [16] introduced soft contractive mappings on soft metric spaces
and prove some fixed point theorems of soft contractive mappings. In 2016, Mujahid Abbas et
al. [1] introduced fixed point theory of soft metric. There are also numerous generalizations of
soft metric spaces to prove the fixed point theorem therein. Some of these generalizations are as
follows: In 2016 Guler et al. [9] proved fixed point theorem in soft G metric space, Altintas and
Taskopru [2] defined the soft cone metric space and obtained soft versions of some fixed point

results. The definition of soft b-metric was given by Wadkar et al. [13] in 2017. They also
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established some fixed point results in the framework of soft b-metric spaces (see [14]). In 2018,
Aras et al. [5] introduced soft S-metric spaces and also discussed its important properties. They
proved some results on soft mapping with a soft contractive condition (see [6]).

We now recollect some basic definition, properties and results in soft metric spaces.

Definition 1.1 [12] A pair (F, E) is called a soft set over a given universal set X, if and only if F
is @ mapping from a set of parameters E (each parameter could be a word or a sentence) into the
power set of X denoted by P(X), that is, F:E — P(X). Clearly, a soft set over X is a
parameterized family of subsets of the given universe X.

Definition 1.2 [10] A soft set (F,E) over X is said to be a null soft set denoted by &, if for all
ecE, F(e)=¢.

Definition 1.3 [10] A soft set (F,E) over X is said to be an absolute soft set denoted by X if for
allee E,F(e) =X.

Definition 1.4 [6] Let R be the set of real numbers and B(R) the collection of all non-empty
bounded subsets of R and E be taken as a set of parameters. Then a mapping F: E — B(R) is called
a soft real set. If a real soft set is a singleton soft set, it will be called a soft real number and denoted
by 7, 5, t etc.t 0 and 1 are the soft real numbers where 0(e) =0, 1(e)=1, for all
e € E respectively.

Definition 1.5 [6] (Properties of Soft Real Numbers): Let 7, § be two soft real numbers. Then the

following statements hold:

(iy F<s if F(e)<3(e)foralle € E;

(\VAS

(ii) F>5 if F(e)>3(e)foralle € E;
(iii) F25if F(e)<5(e)foralle € E;
(iv) FSsif F(e)>5(e)foralle € E.
Definition 1.6 [6] A soft set (F,E) over X is said to be a soft point if there is exactly one ec E

such that F(e) ={u}, for some u € X and F(e") = ¢, V &' € E—{e}. It will be denoted by FXor ii,.

The soft point i, is said to be belonging to the soft set (F,E), denoted by i, € (F,E), if
f,(e) e F(e),ie., {u} € F(e).



Definition 1.7 [3] A soft S-metric on X is a mapping S: SP(X) x SP(X) x SP(X) - R(E)*
which satisfies the following conditions:

(S1) S(@q, 0y, W) = 0;
(S,) S(ii,, 9, w.) = 0, ifand only if i, = D, = W,;
(83) S(i1g, Dy, W) £ Sy, g, tg) + S(Dp, Dy, £g) + S(We, We, £q),
for all @i, Dy, W, £, € SP(X), then the soft set X along with the soft S-metric is called soft S-
metric space and denoted by (X, S,E).
Lemma 1.8 [3] Let (X, S, E) is a soft S-metric space. Then we have
S(tg, g, Dp) = S(Dp, Dp, Ug).
Definition 1.9 [4] A soft sequence {a% } in (X,S,E) converges to , if and only if
s(an ,az ,9,) - 0 asn — oo and we denote this by lim,, 47 = Dy

Definition 1.10 [4] A soft sequence {a% } in (X,S,E) is called a Cauchy sequence if for & > 0,

there exists ny € N such that S(a2 , a2, am ) < £ for eachm,n > n,.

Definition 1.11 [4] A soft S-metric space ()?SE) is said to be complete if every Cauchy

sequence is converging to some soft point of (X, S, E).

Definition 1.3 [3] Let (X,S,E) and (V,S',E") be two soft S-metric spaces. The mapping
fo:(X,S,E) > (V,S',E") is a soft mapping, where f:X — ¥ and ¢ : E - E’ are two mappings.

Definition 1.12 [4] Let f,: (X,S,E) —» (V,S’,E’) be a soft mapping from soft S-metric space

(X,S,E) to a soft S-metric space (¥,S’,E"). Then f, is soft continuous at a soft point
@i, € SP(X) if and only if (f, @) ({22 }) > (f, @)(@,).

Definition 1.14 [4] Let (X,S,E) be a complete soft S-metric space. A map f,: (X,S,E) -
()?,S, E) is said to be a soft contraction mapping if there exists a soft real number k e R(E),

0 < k <1 (where R(E) denotes the soft real number set) such that

S((T, 0)(0), (T, ) (@), (T, ) (#,)) < k Sy, T, D),
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for all 4, 9, € SP(X).
2. Main Result

In this section, a generalization of (a) —soft compatible maps, (8) —soft compatible maps, soft
compatible maps of type-1 and soft compatible maps of type-1l are introduced in soft S-metric
spaces. Also, we have presented a series of Proposition in order to the pertinent results. Finally,
we have proved common fixed point theorem for four soft continuous self maps on a complete

soft S-metric space.

Definition 2.1. Suppose fy, g, : (X,S,E) - (X,S,E) are two soft mappings. Then f,, and g,,

are known as soft compatible if

iMoo S(fp 90 (B2, fp 9o (A2,), 9o f (BZ,)) = O,
or

im0 S(9oo fio (AL, G fp (B2, fp 9 (B2)) = O,
where {27 } is a soft sequence in X which satisfies
lim,, e fp (A2 ) = im0, g, (AR ) = Dy, for any D, € SP(X).

Definition 2.2. Suppose fy, g, : (X,S,E) - (X,S,E) are two soft mappings. Then f,, and g,,

are known as (a) — soft compatible mappings if

limy, e S(f 90 (@2, f 90 (@2,) 909, (@2,)) =0,
where {27 } is a soft sequence in X which satisfies
im0 fp (A2 ) = im0, g, (AR ) = Dy, for any D, € SP(X).

Definition 2.3. Suppose fy, g, : (X,S,E) - (X,S,E) are two soft mappings. Then f,, and g,,

are known as () — soft compatible mappings if

iMyeo S(g0 fip (A2), 9o fip (AR ) fi fp(@2.)) = 0,

where {27 } is a soft sequence in X which satisfies



Iimn—>oo flp(ﬁgn) = Iimn—>oo g(p(azlln) = ﬁba for any ﬁb GSP(X)

Definition 2.4. Suppose fy, g, : (X,S,E) - (X,S,E) are two soft mappings. Then f,, and g,,

are known as soft compatible of type-1 if

1im S(f,.9,(a%,). f395 (22,). ) = S(94(95), 94 (95). ),
where {iig } is a soft sequence in X that satisfies
im0 fp (A2 ) = im0, g, (AR ) = Dy, for any D, € SP(X).

Definition 2.5. Suppose fy, g, : (X,S,E) - (X,S,E) are two soft mappings. Then f,, and g,,

are known as soft compatible of type-11 if

1im $(g,f(a8,). 901 (02,) 95) = (@), £ (00), ),

where {iig } is a soft sequence in X that satisfies
Iimn—>oo flp(ﬁgn) = Iimn—>oo g(p(azlln) = ﬁba for any ﬁb € SP(X)

Proposition 2.6. Consider two soft mappings fy,, g, : (X,S,E) - (X,S,E) such that g, is soft

continuous. Then f,, and g, are soft compatible if and only if they are () — soft compatible.

Proof: Let {ug }is a soft sequence in X and suppose that fy and g, are soft compatible such
that

limy,o0 fy (i) = liMye gy (Ua,) = D,

for any D, € X. Then, by triangle inequality, we have

S(fp 9oL f 9 (AE.). 9o 9o (@2 ) £ 2 S(fp 90 (A7), fp 9o (@2.), 9o fp (@)
+5(909,(02,), 9o fp(@,), 9o 1 (@),

it follows that

iMoo S(fy 90 (82,), f 90 (88,), 9994 (82,)) = 0.

Hence, f,, and g, are (a) — soft compatible.



Conversely, suppose that f, and g, are («) — soft compatible. Then we have

S(fp9,(0%). F 90 @2, 90 fy(03)) £ 2 S(fu9, (A2, fp 9o (L), 990 (1))
+5(9p90(8,) 990 (@E,), 9o fy (B2,)),

which implies that

S(fp9p(@2,). fp9p(@E,). 9o fp(@s,)) =0.

Thus, f,, and g,, are soft compatible. ]

Proposition 2.7. Consider two soft mappings f;,, g, : (X,S,E) - (X, S, E) such that f, is soft

continuous. Then f, and g, are soft compatible if and only if they are () — soft compatible.

Proof: Let {ug_ }is a soft sequence in X and suppose that fy and g, are soft compatible such

that

lim,o0 fy (i, = liMye g (Ua,) = D,

for any 9, € X. Then, by triangle inequality, we have

S(90fp@2). 9o fy QL) fufu @) £ 2S(94f (AR ), 9o fy (B2, fp g, (AT )
+S(fufu (AR ), fofp (@R ), fpg,(@2 ),

it follows that

iMoo S(fy 9 (82,), f 90 (08,), 99 9,(82,)) =0 .

Hence, f,, and g, are () — soft compatible.

Conversely, suppose that f, and g,, are (8) — soft compatible. Then we have
S(9ofp@2.), 9o fp L), fp 9o (@L.)) S 2 S(9pfy (A7), 9o fy (A7), fy fp (AL))

+S(fufp(02.). fpfp@2 ). f9, (%)),

which implies that

S(9ofy @), 9o fy@L ). fpg,(@r,)) =0.



Thus, f,, and g, are soft compatible. ]

Proposition 2.8. Consider two soft mappings fy, g, : (X, S, E) - (X, S, E) such that g, is soft

continuous. If f, and g,, are (a) — soft compatible then they are soft compatible of type I.

Proof: Let {iiz } be a soft sequence in X and suppose that fy and g, are (a) — soft compatible

such that
liMysen fip (82, = liMyyser 9 (82,) = B,
for any 9, € X. Since g, be soft continuous map, we have
S(fp9,(@8) f090(@E,), 999 (@E,)) = 0 =S(f9,(aL,) fp e (Bi,) 9o (Db))
and
S(9o @), 9o Bp), D) ZNiMy00[2 S(94 (D), 9 By, fpg, (B2 )) +

S(fp9e(@8,). fp 9 (@E,). )]

= im0 S(F 9 (B2, i 9 (82,). ).

Hence it follows that
T[L_rgoS(flpgw(ﬁZn),fwg(p (@%,).05) = S(9¢(96), 9 (D), D).
Above inequality holds for every choice of the sequence {iig } in X with corresponding to 9, in
X and hence fy and g, are soft compatible of type-I. |

Proposition 2.9. Consider two soft mappings f;,, g, : (X,S,E) - (X, S, E) such that f, is soft

continuous. If £, and g,, are (B) — soft compatible then they are soft compatible of type-II.

Proof: Let {ii; } be a soft sequence in X and suppose that fy and g, are (B) — soft compatible

such that
Iimn—>oo fw(ﬁgn) = Iimn—>oo g(p(ﬁgn) = ﬁba

for any 9, € X. Since g, be soft continuous map, we have



S(9ofy(@2,). 9o fp @R, fufyp(@R,)) = 0= S(gpfy L), 90 fy AL, fp(Dp))
and
S(fp@b), f (), 0p) S NiMpscal2 S(fy (1), £y (D), 90 f (B2,)) +
S(9ofy(@2,). 9ofyp(@2,). 0p)]
= iMoo S(90 fip (B8, 9 fip (BT, D).
Hence it follows that

lim S(gy £y (0F,). 9o (03,). 05) = S (£ (Db). £ (D). D).

Above inequality holds for every choice of the sequence {iig } in X with corresponding to 9, in

X and hence f;, and g,, are soft compatible of type-II. m

Proposition 2.10. Consider two soft mappings f;,, g, : (X,S,E) - (X,S,E) such that g,, be a
soft continuous map. If f, and g, are soft compatible of type-l and for every soft sequence

{az }in X we have
lim,_ fyp (Ug,) = lim, g,(lg,) = Dy, for some 9, in X, it follows that
lim,—o 159, (A2 ) = Dy, then it is () — soft compatible.

Proof: Let {@if } is a soft sequence in X and suppose that fy and g, are soft compatible of type-I

such that
limy, o fip (Ua,) = liMyo0 g4 (Gig,) = Db,
for some ¥, € X. Since g, be soft continuous map, we have
S(gqo(ﬁb)aggo(ﬁb)aﬁb) < T[[}_rgs(fwgw(ﬁgn),fwgw(ﬁgn ’ﬁb)
and

59090 (82,). 909, (82,).95) Z 1M 12 (9095 (82,), 9094 (82,), 95 ()



+5(94(95).9(05), 9)]
= S(9p(®p), 9 (Bp), Dp).
Thus, we obtain
iMoo S(909(82,). 9090 (82,). 9) = M S(fy.9,(85,). fy96(82,). 9).
Further, we have
S (fo90(82,). Fu90(02,). 9095 (02,)) 22 5(f95 (82, fi 9, (22,). 95)

+ S(gwgw (ﬁgn) gwgw(ﬁgn)’ 1/J\b)-

Taking limit inferior as n — oo, we get
1im 5 (£,9,(82,). £.9,(82,). 959, (23,))

2 2.1im S(fy9,(a5,). fogo (8,),0) + lim S(9,0,(8%,). 9,9,(8%,).9,)

2 21im (9, (8%,), £, (88,). ) + 1im S(£9,(8%,). fug,(82,).9,).

Thus, lim;,_,e S (fwgw(ﬁgn)’fwgw(ﬁgn)’gwgw(ﬁgn)) =0.
Hence f,, and g,, are (ar) — soft compatible. u

Proposition 2.11. Consider two soft mappings fy, g, : (X,S,E) - (X, S, E) such that f,, be a
soft continuous map. If fy, and g, are soft compatible of type-11 and for every soft sequence

{az }in X we have
lim, . fyp (Ug,) = lim, g,(lg,) = Dy, for some 9, in X, it follows that

lim g, fy (A% ) = Dy, then it is (B) — soft compatible.

n—->oo
Proof: Let {ii; } is a soft sequence in X and suppose that fy and g, are soft compatible of type-
Il such that

Iimn—>oo fw(ﬁgn) = Iimn—>oo g(p(ﬁgn) = 1/}ba
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for some 9, € X. Since f,, be soft continuous map, we have
S(fw(ﬁb)’fw(ﬁb)’ﬁb) < ,[EQOS(gwfw(ﬁQn),gwfw(ﬁQn ’ﬁb)
and

S(fofo (0F,). fo fp (0E,). P5) 2 lim [Zs(fwfw(ﬁ ) Sofp (0, fw(vb))

+S(f,(@p). £, (D), Dp)]
= S(f, (8p). £, (D). D).
Thus, we obtain

Moo S(fy foo (@, ). f fo (@, ). 05) 2 ,[LFQOS(gwfw(ﬁgn)’gwfw(ﬁgn Dp).

Further, we have

(gwfw(u ) gwfw(ﬁ )fwfw(ﬁ )‘é 25(9<pfw(ﬁ3n)’9<pfw(ﬁ3n ,Dp)
+S(fofp (0,). fo £y (02,). D).

Taking limit inferior as n — oo, we get

rlll—(gos(gwfw(u )gwfll’(uan) f“’f‘p(ﬁ )

<2 I'm 5(9¢fw(uan) gwfw(uan) o) + I'm S(fwfw(ﬁ ) fwfw(uan) 0p)

S ZTILEDO S('g(pfw(uan)’ 'gwfw(u’an)’ vb) + ‘rllggo S(gwfw(uan)’gwfw(agn)’ ﬁb)

Thus, lim;,_,e S (gwfw(uan) gwfw(uan) fwfw(ﬁ ) =
Hence f, and g,, are (ar) — soft compatible. u

Proposition 2.12. Let fy,, g, : (X,S,E) - (X, S, E) be two soft mappings. Suppose that f;, and

g,, are soft compatible of type-1 (resp. of type-11) £,,(9,) = g, (9},) for some 9, in X, then
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S (f @) (). 9095 @)) Z S (fis@b). (D). .9, (1))
(resp. .5 (998,90 @), fify (8)) Z 5 (99P1), 9 (01). 9 fy (91)) )
Proof: Let {iig } be a soft sequence in X defined as g =v,forn=12, ... and
fo@p) = g,(Dp) for some D, in X. Then we have
Iimn—>oo fw(ﬁgn) = Iimn—>oo g(p(ﬁgn) = 1/}b-
Suppose f, and g, are soft compatible of type-1, then
S (Fo @) £ 9D, 9990 ) Z 28 (£ 00, £ (0). f1 90 (93))
+$ (fwgw(ugn)’fwgw(ugn)’ gwg(p(ugn))

S (ACHFACH A )]

Theorem 2.13. Suppose that f,,, g, Ry, and T¢ are four soft self mappings defined on a

complete soft S-metric space (X, S, E).

(@) Let £,(X,S) € Ry(X,S), 9,(X,S) € Te(X,S), then there exists a constant k e (0, I) such

that for each iy, D), W, € SP(X) we have

S(fyp(@a). fp (D), 9o (W) £ kmax {S(Ry (@), Ry (Dp), Te (W), S (fip (a). fip (Ba), Ry (),
S(9pWe), 9o (We), Te (W), S(fp (D), fip (D), Tg (We)),
5(9p(Wc), 9 (We), Ry (8a) )}, (2.1)

Also, if £, g, Ry, and T; satisfying any one conditions provided below:

(b) T¢ is soft continuous and the pair (fy, Ry) and (g, T¢) are soft compatible of type-I.

(¢) Ry is soft continuous and the pair (f;, Re) and (g, T¢) are soft compatible of type-I.

(d) fy is soft continuous and the pair (f,,, Rg) and (g, T¢) are soft compatible of type-II.

(é) g, is soft continuous and the pair (f,,, Rg) and (g, T¢) are soft compatible of type-II.
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Then £y, g, Ry, and T¢ have a unique common fixed soft point in X.
Proof: Let @ig e SP ()? ) From (@) we can construct a soft sequence {7y, } in SP ()? ) such that

A2n+1 ) — ~2 — 52 ~2n+1 ) — ~2n+2 ) — 52n+1
Tf (ua;ln+1) - fl.b (u'a;ln - vb;ln and R¢ (ua;ln+1) - g‘P (ua;ln+2 - vb;ln+1'

Then from (2.1), we have
s (fo(@2n) 1o (@20,). 9, (@222))
2 ke max{ S(Ry (832,), Ry (022, Te (@31)). S (fy (022, £ (@32). Ry (222.),
S (g5 (@208, g, (0201, Te(@2241) ) S(f, (@21, £, (822,), Te (B2 1)),

(9o @351 9o (@ELL). R (F,))}
which implies that

~2n 52n 52n+1
S(van'van’ byn+1

‘<' 1, ~2n—1 52n-1 52n ~2n s2n 52n-1 ~2n+1 »2n+1 52n
- k maX{S( van—l’ van—l’ van)’ S(van’ van’ van—l)’ S(vb2n+1’ vb2n+1’ van !

~2Nn 52n AZn) (A2n+1 ~2n+1 n2n-—1
S(van’van’van ’S vb2n+1’vb2n+1’ ban—1

< kmax{S(DF 1 pFt D2 ), S(DFN , DE  DEL )L,

ban+1

Suppose that n > m for some n,m € N, then we have
S(05,. 95, 95,,) £ 2S(95,, 05, 9515 ) + 2 S(95 11 950 912,
e S(og L, 05 OF)
22 (k™ +km 4+ e+ k) S(B] DL, D5,

1RO o1 51 50 5
—,—(5(771;1, Up, vbo) - 0,asm — oo.

<2km
1_

It follows that {¥}; } is a Cauchy Sequence. Since ()? Y E) is a complete soft S-metric space, so

there is some W, e SP(X) such that o7 — W..
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Further, suppose that condition (b) holds. Then, since the pair (g4 T¢) is soft compatible of type

(1) and T; is soft continuous, we have

S(TeWe), Te(We). we) £ lim S(g, T (RZ511), 9 Te (RE11), We ) (22)
and TSTS (ﬁé;l:+11) - Tf (Wc) (23)

By taking i,, 7, = 42" and W, = Tz(@z2*1 ) in (2.1), we obtain

azn A2n+1

(fl.b (aam) flIJ (uGZn) 9o Tf (uézl;l:+11 )
g I_( maX{ S(R¢ (aaZn) R¢ (aaZn) Tfo (aczl;l:+11)) S (fl.b( aZn) fl.b (uaZn) R¢ (aaZn )
S (g ole (aézl;l:+11)’ 9oT¢ (aézl;l:+11)’ TeTe ((aézl;;:ll )’
S(ﬁp (ﬁazn) f<.0 (ﬁazn) Tf Tf (aczl;l:+11))’ S(g<.0 Tf (ﬁczl;l:+11)’ g<.0 Tf (aczl;l:+11) R¢ (ﬁaZn))}
(2.4)
Now, taking limit inferior on both the side equation (2.4) we obtain
lim S(W.,We, 9o Te(@E))

A2n+1

g ]_( maX{S (WC’ Wca Tf(Wc)) !S(WC! WC’ Wc)a TILEDOS (Tf(wc)a Tf(wc)a g(pr(Wc))a
§ (e, We, Te@e) ), 1im S(e, W, g, Te (@211))}
2 femax( S (We, e, T (W) ), 1im 2 5(Te (9), Te W), W) + S (e, We, 9 Te (2211,

Tlll_[g) S(W(j! Wei Gop Tf (aczl;l:+11))}

2 kmax{ lim S(@c, @, gy Te (@371)). 3 Jim S(e, @, g, Te A1),
n—-oo n—-oo

a2n+1 az2n+1
S(WC’ WC’ g<.0 Tf (aczl;l:+11))}’
which implies that
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lim S(We, W, g, Te(@2+1)) 2 k lim S(We, W, g, Te (A27+1))

A2n+1 A2n+1

<k lim LS’(WC,WC,g(pr(uZ”+1 )),

n—oo Aon+1

a contradiction.

Therefore

rlll—r>go S(WC! we, 9oTe (ﬁczl?:+11)) =0,

Thus, form (2.2) we get
S(Te (W), Te (W), W) = 0,
which further implies

T: (W) = W,.

Now by taking ii,, D, = @12* and W, = W, in (2.1), we get

azn

(fll’(uazn) f¢(aa2n) g‘P(WC )

g ]_( maX{ S(R¢ (aaZn) R¢ (aaZn) Tf (WC)) S (fl.b (aaZn) fl.b (uaZn) R¢ (aaZn )

S (99 (), 9 (W), Te () S(f, (B2, £ (R21), T (W),

S(gqo (Wc) g(p (Wc) Rd) (aaZn))}

Taking limit as n — oo in (2.6), we obtain

S (Wes e, g (W) 2 T S (9 (W), g (W), W) = & S (e e, g (W) ),

a contradiction, since k € (0, 1).

Thus, we get g, (W.) = W,.

Further, as we have g, (X,S) € T:(X,S), so there exists a soft point $, in SP(X) such that

.ggo(wc) = R(j)(yd)
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Again by (2.1), we get
S(fw(yd),fw(yd),wc) <k maX{S(R¢(yd),R¢(yd), Wc)as (fw(yd),fw(yd),R¢(yd)),

SWe, We, W), S(fy Da). fp Pa) W), S (W We, Ry () )},

which implies that

S(fo@a). fp Dad We) 2 kS(fy D). fy Gad W) < S(fyy ), £y Pa), W), as k € (0, 1),

a contradiction and hence
fll}(yd) =W .
Given that the pair (f;, Rg) is soft compatible of type-I, so we have
fu@a) = Rp(Pa) = ..
From Proposition 2.12, we have
S (Fo 0. fy 9 RoRo () 2 &S (Fy 0. fy 9. FyRp 9) )
and so
S (Wes e Ryp(0) ) 2 & S (W, e, £ (W) ) (2.8)
Again using equation (2.1) we obtain
Sy B, (), ) Z kmax{ S (Ry (W), Ry (We), We). S ( f (W), f (W), Ry (W) ),
SWe, We, We), S (fp (e, fip (W), We), S (e, We, Ry () ),

g ]_( S(fzp (Wc)a fll}(wc)! WC) < S(fl,b (Wc)a fll}(wc)! WC)!
a contradiction and hence
fo(We) = W,.

Also, from (2.8) we obtain
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R¢ (WC) = WC.

Hence, we obtain f,,(W.) = g,(W,) = Ry(W.) = T¢ (W) = W,, which implies that W, is the

fixed soft point of f;,, g,, Ry, and T;.

For uniqueness consider another fixed soft point 9, in SP(X) then from (2.1) we get

S(fp@a) fiy Ba). 9o (@) L ke max{S(Ry(9a), Ry (§a), T (W), S(fyy Fa). fy Fa) Re Fa)),
S(9p@e), 9o (W), Te (W), S(fy Fa), fp Fa), Te (We)),

S(gqo (Wc)’ g(p (Wc)’ Rd) (yd))}
S@Pa,Pa we) L kmax{SGq, Ya, W), SGa, Va, a), SWe, W, W), S B, P, W),

S(We, We, 9a)}-
which implies that
S@a, 90 W) L k S@g, P, W)
Ask e (0,1), we get S(B4, 4. W,) = 0,
which implies W, = 94. So, w, is common fixed soft point of f,,, g, Ry, and T.
By the similar argument we can prove other cases (¢), (J) and (é).
This completes the proof.

Conclusions: In this article, we offer a novel notion of soft compatible mappings like (a) —soft
compatible maps, (8) —soft compatible maps, soft compatible map of type-I and soft compatible
map of type-11 in soft S-metric space. Finally, we have established a common fixed point
theorem for four soft self maps under the influence of these new concepts on a complete soft S-

metric space.
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