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Abstract
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1. Introduction and Preliminaries

The concept of metric space was first introduced by the famous mathematicians Frechet
in 1905, whereas definition given by Husdroff in 1914 which was commonly used. One
of the first accomplishments of algebraic topology was Brouwer [5] fixed point
theorem. It serves as the foundation for more general fixed point theorems that are
useful in functional analysis., but this theorem can’t tell that the fixed point we obtain
is unique. Later on, in 1922 Banach [3] proved the Banach contraction Principle
(commonly known as fixed point theorem), which provide us uniqueness and existence
of a self-mapping on metric spaces. Thereafter, this theorem was generalized by many
others in different metric spaces which can be studied in ([6], [13], [16], [23], [25], [30]
and so on. These theorems about fixed points were also been proved by several authors
in generalized metric spaces, such as D-metric space was defined by [12]. D* metric
space was introduced by Mustafa and Sims [21] that is the alteration of D-metric space.
Also, Mustafa and Sims [22] in 2005, established G-metric space. After that, Sedghi et
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al. [27] introduced the concept of S-metric space. In this space they also proved the
theorems on fixed point. More work on S-metric space can be studied in ([28], [29]).
To deal with the problem of uncertainties Molodtsov [20], a Russian scholar, proposed
the soft set in theory 1999, which has many applications in various directions.
Molodtsov [20] applied soft set theory effectively the in fields like smoothness of
functions, operation research, Riemann integration, game theory etc.

In 2012, Das and Samanta [7-9] introduced the concept of soft real number and soft real
set.. Further, they explored some of their fundamental characteristics as well as defined
soft metric space. Wardowski D. [33] in 2013, established the results on a soft mapping
and proved some fixed points therein. In 2013, Yazar et al. [34] established results on
soft metric spaces and defined some soft contractive mappings. On these soft
contractive maps, they also proved various fixed point theorems. Soft set theory and its
applications in a variety of domains are gaining popularity. Work on these space can be
found in ([1], [2], [4], [24], [17], [19], [24], [26], [32] and soO on.).

In this article, we first look at some of the fundamental features of soft S-metrics, which
was introduced by Cigdem Aras et al. [10-11]. After that, using these features we'll
demonstrate a general fixed point theorem on a complete soft S-metric space via
implicit relation on soft contractive conditions.

Definition 1.1 [20]: “A pair (F,E) is called a soft set over a given universal set X, if
and only if F is a 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). Thatis, F: E = P(X). Clearly,
a soft set over X is a parameterized family of subsets of the given universe X.”

Example 1.2: Suppose someone wants to buy a television. So let X denotes the number
of televisions which he saw in different showrooms as X = {hy, h,, h3, hs, hs. hg}. Let
the set of parameters E be given by E ={e, ey e3,6e4 65} =
{branded, 55 inches, android, full HD, refresh rate}.  Suppose that, F(e;) =
{hli h3' hS}l F(eZ) = {hlth}! F(€3) = {hl,hz,h4, hs},F(€4) = {h1'h3ﬂh5}l F(es) =
{h,, hs, hg}, then the we define soft set (F, E) as a set of approximations, as seen below:

(F,E) = {branded = {h4, h3, hs}, 55 inches = {h,, hs}, android
= {hq, hy, hy, hs}, full HD = {h4, h3, hs}, refresh rate = {h,, hs, h6}}.

Definition 1.3 [18]: “A soft set (F, E) over X is said to be a null soft set denoted by &, if
forall e e E,F(e) = null set ¢."

Definition 1.4 [18]: “A soft set (F, E) over X is said to be an absolute soft set denoted
by X ifforallee E,F(e) = X."

Definition 1.5 [7]: “Let R be the set of real numbers and B(RR) 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
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called a soft real number and denoted by 7, §, tetc 0 and 1 are the soft real numbers
where 0(e) = 0, 1(e) = 1, for all e € E respectively.”

Example 1.6: Suppose a hospital has 5 wards and there is various number of patients
in each ward. If we consider a parameter set E to be number of wards, let it be E =
{w,, W,, W5, W,, W} and define F: E - P(R) by F(e) = The number of patients in
each ward, ¥ e e E.

If F(W,) = {34}, F(W,) = {40}, F(Ws) = {20}, F(W,) = {54} and F(W;) = {43}.

Therefore, identifying (F, E) corresponding to the soft element we obtain a soft real
number (F,E) such that (F,E) = {W; = 34, W, = 40, W5 = 20,W, = 54, W; =
43},

Definition 1.7 [7] “(Properties of Soft Real Numbers): Let 7 § be two soft real
numbers. Then the following statements hold:

(i) 7 <5 if 7F(e)<5(e)foralle € E;

The idea of soft point is characterized with various approaches. We employ the concept
of soft point from [7] in our research.

Definition 1.8 [7]: “A soft set (F, E) over X is said to be a soft point if there is exactly
one e € E such that F(e) ={u}, for some u € X and F(e') = ¢, V ¢’ € E—{e}. It will be
denoted by Ftor 11,.”

“The soft point #, is said to be belonging to the soft set (F,E), denoted by
1, € (F,E),ift,(e) e F(e),ie.,{u} S F(e)”

The concept of S-metric space was introduced by Sedghi ez al. [27], as seen below.

Definition 1.10 [27]: “Let X be a non-empty set. An S-metric on X is a mapping S: X X
X x X » R* which satisfies the following condition:

(S1) S(x,y,z) =0ifandonlyif x=y =2z = 0;

(S2) S(x,y,2) < S(x,x,a)+S(y,y,a) +S(z,z,a),forallx,y,z,aeX.

Then the pair (X, S) is called an S-metric space.”

Avras et al. [10] discussed soft S-metric spaces and their basic characteristics.

“Let X be an absolute soft set, E be a non-empty set of parameters and SP(X) be the
collection of all soft points of X. Let R(E)* denotes the set of all non-negative soft real
numbers.”

Definition 1.11 [10]: “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:
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(‘Sil) S(ﬁa' 1,7\biv/l7c) = Q;
(S2) S(lg, Dy, W) = 0, ifand only if &, = D, = Ww,;
(53) S(aar ﬁb! WC) S S(ﬁa, aal fd) + S(ﬁb’ ﬁb' f(1) + S(Wc; Wc: fd)

For all @, D, W, 4 € SP(X), then the soft set X with a soft S-metric S is called soft S-
metric space and denoted by (X, S,E).”

Lemma 1.12 [10]: “Let (X, S, E) is a soft S-metric space. Then we have
S(ﬁa' ﬁal ﬁb) = S(ﬁb' ﬁb' ﬁa)-”

Definition 1.13 [10]: “A soft sequence {a7 } in (X, S, E) converges to ¥, if and only
if S(a% ,a% ,9,) > 0 as n - oo and we denote this by lim a7 = 9.

n—oo
Definition 1.14 [11]: “A soft sequence {@% } in (X, S, E) is called a Cauchy sequence
if for & > 0, there exists n, € N such that S(ﬁ}}n, agn,aglm) < éforeachm,n = ny.”

Definition 1.15 [11]: “A soft S-metric space ()? S,E) is said to be complete if every
Cauchy sequence is convergent.”

Definition 1.16 [11]: “Let (T, ¢): (X,S,E) - (V,S’,E’) be a soft mapping from soft
S-metric space (X,S,E) to a soft S-metric space (V,S’,E’). Then (T,¢) is soft
continuous at a soft point @, € SP(X) if and only if (f, ) ({a% }) - (f, @) (1g).”

Definition 1.17 [11]: “Let (X, S, E) be a soft S-metric space. Amap (T, ¢): (X,S,E) -
()?, S, E) is said to be a soft contraction mapping if there exists a soft real number
ke R(E),0 < k < 1 (where R(E) denotes the soft real number set) such that

S((T, ) (@), (T, ) (@a), (T, 9) (D)) < k S(8g, Ug, D),

for all @, D, € SP(X).”

2. Main Result

In this section, we investigate some fixed soft point theorems by introducing an implicit
relation on soft S-metric space. Suppose X; = R2andX, =R,. Also, let
(M, 9): (X1,S,E) > (X3,S,E) be a mapping of continuous function where (M, ¢)
denotes family of continuous functions in five variables and (M, ¢) € (M, ¢). For some
soft real number k € [0, 1), we consider following conditions:

(ADIFy < (M, 9)(x,%,0,z,y)withz<2x + j,theny < k x, forall X,y,Z € X,
(A) Ify < (M, 9)(7,0,%,%,0),theny = 0, forall y € X3,
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(A3) If x; < y; + z; forall X;,¥;,Z; € X,,i < 5, then

(M' (p)(fli ---»fs) S (M' (p)(yl' "")_]5 ) + (M, (p)(z_lr ---:Z_5 )

Moreover, for all y € X, (M, 9)(0,0,0,7,2 y) < k y.

Remark: Note that k defined in the condition (4,) and (43) may be different, for e.g.,
kiand k; respectively. Here, we suppose that both values of k, and k, are equal by
considering them as k = max { kq, k,}.

Theorem 2.1: Let (T, ¢) be a mapping on a complete soft S-metric space ()? S, E) into
itself and

S((T, <P)(ﬁa): (T, <P)(ﬁa), (T, (p) (ﬁb))

S(fig, i, D), S((T, 9) (@a), (T, ) (80), ), S((T, ) (@), (T, ) (8, %),) 2.1)

< (M,
= (M:0) ( S((T, @)@p), (T, 9) (D), 80 ), S((T, @) (D), (T, 9) (D), D)

for all i, D, € SP(X) and (M, ¢) € (M, ). Also suppose that (2.2) (T, ¢) has a fixed
soft point, if the condition (4, ) is satisfied by (M, ¢). Furthermore, for any @3 € SP(X)
and fixed soft point w,, we have

Ln

2k
S((T, )@z, (T, @) (BZ,), W) < T—%° (e, Ua, (T, ) (@)

(2.3) the fixed soft point is unique, if the condition (A,) is satisfied by (M, ¢) and
(T, ) has a fixed soft point.

(2.4) (T, @) is soft continuous at w,, if the condition (45) is satisfied by (M, ¢) and
(T, @) has a fixed soft point ..

Proof: For each 1, eSP()?) and n e N, we define a soft sequence {7 } as iy, =
(T, @) (y), ..., ag+l = (T, @)(a} ). It follows from (2.1) that

s(az, g, o) = S ((1, )@z, (T, ) (@3, (T, ) @ZL))
= (M’ (P) (S(ﬁgn, ﬁgn’ a2:4-11)’ S(ag:ffy ﬁg:jﬂ ﬁgn)’ S(ﬁg;;-lﬂ ﬁg:ffl' ﬁg:1-11)’ S(ﬁg:fz, ﬁg:i’ ﬁlen)'
An+2 sn+l

S(ﬁal:fz ’ uan+2 ’ uan+1 ))

— An asn  asn+l AN asn oasn+l N AN o an an+2 ~sn+l sAn+l an+2
- (M’ (,0) (S(uan‘ uan’ uan+1)’ S(uan’ uan’ uan+1)’ O' S(uan’ uan' uan+2)’ S(uan+1’ uan+1’ uan+2 )
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From (S3) and Lemma 1.12 we have
An o an An+2 Asn an  an+l An+2 asn+2 osn+l
S(uan’ uan' uan+2) = ZS(uan' uan’ uan+1) + S(uan+2’ uan+2' uan+1)
— SN SN An+1 An+l ~n+l nn+2
- Zs(uan’ uan’ u'an+1) + S(uan+1’ uan+1’ uan+2)'
Since (M, ) satisfies the condition (4,), there exist k € [0, 1) such that
~Ant+l an+l an+2 L cofnn nn nn+i Tn+l ¢y ol
S(u’gn+1’ ugn+1’ ugn+2) = k S(u’gn’ ugn’ ugn+1) = kn S(ua’ Uq, ual)' (25)
Thus, for all n < m, by using (S3), Lemma 1.12 and (2.5), we have
nn An Sm SN ~N n+1 m somsm =nn+l
S(uan’ uan’ uam) <2 S(uan’ u'an’ uan+1) + S(uam’ uam' uan+1)

— nn An ~An+1 ~An+1l #n+l ~sm
=2 S(uan' Uq, uan+1) + S(uan+1’ Ugy uam)'

<2[k™+ -+ k™ Sl g, G3)

2k ™
S z S(Qg, g, 43,

Thus, we have

2k™ k
1-k

Is(ag, 2, az,)| < IS (2, e, 123, )

Now, taking the limit as n,m — oo we get S(a% ,a% , a7 ) - 0, as 0 < k < 1. This
proves that {7 } is a Cauchy sequence. Also, as (X, S, E) is complete it follows that
there exists soft point w, € SP(X) such that 4 — W,.

Moreover, taking the limit as m — oo we get

2En+1
s(ar ,ax ,w.) < - S(fg, g, 03,

It implies that

Ln

2k
(T, )@, (T, @) (@5,) We) < 7

S(ﬁa; ﬁa’ (T, (P)(ﬁa))

Now we shall prove that (T, ¢) has a fixed point w..
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From (2.1) we obtain
s (amt, amtd, (T, @)(W,) )
= S((T, )@z, (T, ) (@3,), (T, 9) (We) )
< (M, p)(S(0z,, 2%, W), S((T, ) @z, (T, @) (@3,), W), S((T, ) (@z,), (T, @) (22,), Ui, ),
S (T, 9)@), (T, @) (@), 88, ), S((T, @) @), (T, 9) (@), W)
= (M, @) (S(ﬁgn’ an Wc)» S(ﬁn+1 An+1 Wc)' S(ﬁn+1 An+1 Wc):

an+1’ uan+1' an+1’ uan+1’

S((T, @) (W), (T, @) (W), W )

Note that (M, @) € (M, ¢), then using Lemma 1.13 and taking the limit as n — co we
obtain

S(We, e, (T, @) (W) < (M, 9)(0,0,0,S((T, @) (We, (T, ) (W), We),
S((T, @) (W), (T, p) (W), W)
Then, from Lemma 1.12 we get
S(We, e, (T, ) (W) < (M, 9)(0,0,0, S(W, We, (T, ) (W), S(We, W, (T, ) (We))).
Since (M, ) satisfies the condition (4,), then S(Ww,, W,, (T, )(W,)) < k.0 = 0. This
proves that w, = (T, @) (W,).
Now we shall prove the unigueness of fixed point. For that let ©,, W, e SP(X) be two
fixed point of (T, ¢). It follows from (2.1) and Lemma 1.12 that
S(Op, Op, W)

= S((T, ) (@), (T, 9) (Dp), (T, @) (W)

< (M, 9)(S(Dp, Dy, W), S((T, 9) (D), (T, 9) (D), D), S((T, 9 (D), (T, ) (), We.),
S((T, )@, (T, p) (W), D), S((T, @) (W), (T, @) (W), W)
= (M, 9)(S(Dy, Dy, W), 0, S(Dp, Dy, W), S (W, We, D), 0)

= (M, (p)(s(ﬁb!ﬁbtﬂ}c)! G,S(ﬁb,ﬁb,wc),S(ﬁb,ﬁb,Wc), 6)
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SAince (M, ) satisfies the condition (4,), then S(D, D, W,) = 0. This proves that ©, =
‘Iil/fe-xt, we show that (T, @) (% ) = (f, @) (W,).
Let W, be the fixed point of (T, @) and {27 } - W, € SP(X). It follows from (2.1) that
S (e, we, (T, @) (222,))
= 5 ((T, )W), (T, @) (W), (T, ) (22,))

S (e, b, 83,), S((T, 9) (@), (T, 9) (@), @), S (T, 9) @0, (T, ) (@), 0, ),

< (M, )
S(CT, @)@, (T, @) (@3,), e, S (T, ) (@), (T, @) (@), 2, )
oo (s(wc,wc,agn), 0,5 (e, W, 23, S((T, @) (@2, (T, go)(az:n).wc).>
Y s(. o)z, T, o)z, a,) '

Since (M, ) satisfies the condition (43) and by (S3)
S ((T, ¢)(tg,), (T, p)(ig,), ﬁZn) <2S5((T, )@z, (T, ) (@,), W) + (g, UG, We)-
Thus, we get
§ (We, we, (T, @) (22,))
< (M, ) (s(wc, we, g ), 0, S(We, e, 4%, ), 0, S(We, W, ﬁé‘n))
+(M, ) (0,0,0,5((T, o) (@1, (T, @) (@2,), W), 2 S((T, 9) (@8, (T, ) (@2,), W) )
< (M, ¢) (S(w, W, 02,), 0, S (e, e, 2, ), 0, (W, W, A%, )

Therefore, we have

IR nn 1 S o an Yo <o o )0 <(vv v 7t
S (Wc, we, (T, (p)(uan)) < ﬁ(M’ ) (S(WC, We, uan), O,S(WC, We, uan), O,S(WC, we, g, )
Note that as (M, @) e (M, @), therefore taking the limit as n — co we obtain
S (vT/C, w,, (T, <p)(ﬁ2n)) — 0. This proves that (T, ¢) (2%, ) = W, = (T, ) (W,).
Here completes the proof. m
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Corollary 2.2: Let ()? S, E) be a complete soft S-metric space and (T, ¢) be a self map
on (X, S, E) which satisfies the condition

S((T, @) @a, (T, ) (), (T, 9) (05))
= E maX{S((Tr (P) (aa)’ (T) (P) (ﬁa), aa)' S((T' (P) (ﬁb)' (T, (P) (ﬁb)f ﬁb)}l (26)

for some k € [0,1) and all @y, D, € SP(X). Then (T, ) possess a unique fixed soft
point in X. Further, if k € [ﬁ, %) then (T, ¢) is soft continuous at the fixed point.

Proof: The proof follows from the proof of Theorem 2.1 with (M, ¢)(%,y,z,5,t) =
k max {y,t}, forall %, 7,2, 5,t € X, and k € [0,1). Certainly (M, ¢) is continuous.
Initially, we have (M, ¢) (%, %,0, Z, ) = k max{x, y}.

So,ify < (M, 0)(%,%0,zZy)withz<2x+y, theny <kxo
y < k.x. Hence (T, ¢) satisfies the condition (4,).

Next, ity < (M, 9)(7,0,7,7,0) = kmax{7,0} = ky, theny =Dask <.
Thus, (T, ¢) satisfies the condition (4,).

Finally, if x; < y; + z; fori < 5, then

<
IA
=
2
—
>
@D
=
@D
—
o
@

(M, 9) (%4, ..., X5 ) = k max{x,, ¥s}
< kmax{j, + Z,, Vs + Zs}
< kmax {J,, ys} + k max {Z,, Zs}

= (M' (P)(}_’p "")75 ) + (M' <p)(Z_1, ---'Z_S )

(|

Also, if ke [6, 2), then we have 2y <1 and (M,9)(0,0,0,y,2%) <
k max{0,2 y} = k 2 y. Hence, (T, ) satisfies the condition (45).

Example 2.3: Let X = [0,1) and E = N be a parameter set, we define a soft S-metric
space by

S(tig, Uy, w,) =la—c|+|b—c|l+|lu—w|+|v—wl|
Let (T,¢) be a soft mapping (T,¢): (X,S,E) - (X,S,E), define as (T, p)(d,) =

(%) , Where T'(u) = %and ¢(a) = 1 are constant functions. We have
1

S((T, ) (@), (T, ) (@), (T, 9) (B)) = S ((%)1 , (%)1, (g))
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TENERS

=5 lu —v|.
S0, T 0@)80) = $((3) .(5) ) =2[5-u| =3 ul
S0 ToE.0) =5((3) (3) 1) = 2[5 - =5 .

Thus, from condition (2.3) we obtain
| | < {2 ul 2| |}
5 lu—vl = maxi= ful, > vl

Hence, for k = g which implies that (T, ¢) satisfies the condition of Corollary 2.2.
Thus w, = 0 is the unique fixed soft point of (T, ¢).

Corollary 2.4: Let (T, ¢) is a self mapping on a complete soft S-metric space ()? S, E)
which satisfies the following soft contraction condition:

S((T, <P)(ﬁa)' (T, <P)(ﬁa), (T, (p) (ﬁb))

< E maX{S((T, (P) (aa)ﬁ (T, <P)(ﬁa)' ﬁb)' S((T' (p) (ﬁb)' (T' (p) (ﬁb)' ﬁa)}' (27)

forsome k € [6, i) andall @i, Uy, € SP()?). Then (T, ¢) possess unique fixed soft point
in X. Also, (T, ) is soft continuous at the fixed soft point.

Proof: Proof follows from proof of Theorem 2.1 with (M,¢@)(%x,y,2,5,t) =
kmax{z,5}forall x,7,z,5,te X, and k € [6, g) Indeed (M, ) is continuous.
Initially, we have_(M, ©)(%,%,0,z,y ) = kmax{0, z}. ~

y< M, 9)(x%0,zy)withz<2x+ y,theny < kx +j k.

which implies that y < % %, where % <1

Hence, (T, ¢) satisfies the condition (:41). ~ ~ ~

For next condition, if y < (M, ¢)(¥,0,y,y,0) =k y, theny = 0.

Since k < gtherefore, (T, ) satisfies the condition (A4,).

Finally, if x; < y; + z; for i < 5, then

(M) (p)(fl; ---)}ZS ) = E maX{ JZ3' f‘l-}
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< kmax{y; + Z3, Y, + Z,}
< kmax {J3,y,} + k max {Z3,2,}

= (M' (p)()_}l' "")75) + (Mr (,0)(2_1, ...,Z_5 )

Moreover, (M, ¢)(0,0,0,%,2y) < kmax{0,2y} = k y, where k < 1. Thus, (T, )
satisfies the condition (A45).

Corollary 2.5: Consider a self mapping (T,¢) on complete soft S-metric space
(X, S, E) which satisfies the following condition:

S((T, ) (@), (T, ) (@a), (T, ) (5))

S (tig, D, W), S((T, ) (@), (T, 9) (@), ), S((T, ) (@), (T, ) (), ﬁb)'}

< ﬁmax{ R R R A
S((T, @) (Dp), (T, @) (Dp), Ua), S((T, 9) (D), (T, 9) (D), Dp)

forsome h € [6, g) and all @i, Uy, € SP(X’). Then (T, ¢) possess a unique fixed point in
(X,S,E). Also, (T, ¢) is continuous at the fixed point.

Proof: The proof follows using the above Theorem 2.1 with (M, 9)(x,y,2,5,t) =
hmax{x,7,z35,t} forall%,y,2,5teX,and h € [6, %)
Actually (M, @) is continuous. Firstly, we have

=

(=]}
|
<

}.

ory<hz<hQx+

tadl

(Ml(p)(x_lx_lﬁlz_)y)= max{f' y Yy 4y

So, if y < (M, )(%,%,0,Z,7) with Z< 2%+ y,theny < h
7). Then we get ¥ < k &, with k = max {Elthﬁ <1.

Thus, condition (A,) is satisfied by (T, ¢).

Secondly, if y < (M,9)(¥,0,y7,9,0)=hy, theny=0as h < § Therefore, (T, @)
satisfies the condition (4,).

Lastly, if x; < y; + z;, fori <5, then

I

——

(M, ) (%4, ..., Xs ) = hmax{¥,, ..., X}
< hmax{y, + Z;,...,Js + Zs}
< hmax{yy, ..., ys} +< hmax{z,, ..., Zs}

= (M' (p)()_}l' '"'}75) + (M' (P)(Z_li ...,Z_5 )



18 Sushma Devi et al

Moreover, ~ ~
(M, 9)(0,0,0,7,25) = 2h y, where 2 h < 1.
Thus, condition (A5) is satisfied.

Corollary 2.6: Let (X’ S, E) be a complete soft S-metric space and (T, ¢) be a mapping
on (X, S, E) into itself which satisfies

S((T, ) (@), (T, 9) (@a), (T, 9) ()
< @S, 0y, W) + B S((T, ) (), (T, ) (), )
+7 S((T, ) (D), (T, 9) (D), ), (2.8)

for some and all @i, D), € SP(X),. Then (T, ¢) has unique fixed pointin (X, S, E). Also,
ify < % then (T, ) is soft continuous at that fixed point.

Proof: Proof follows using the above Theorem 2.1 along with (M, ¢)(X,, Z, 5,t) =

ax+pBy+ ytforsomea,f,y 20,a+p+y<1,wherex,y,z5teX,.

Actually (M, o) is continuous. Now we have (M, 9)(%,y,Z,5,t) =ax+px+ 7 y.
1

So,ify < (M,)(x,%,0,Z,y) withZ< 2x + y,theny < X withﬁ <

<

Thus, condition (A4,) is satisfied by (T, ¢).

Secondly, if y < (M, 9)(7,0,%,5,0) =@ y, then ¥ = 0 as a@ < 1. Therefore, (T, ¢)
satisfies the condition (4,).

Lastly, if x; < y; + z; for i < 5, then

(M, @)Xy, .., X5 ) =X, +B X3+ 7 %4
Sa@+z) +B (s +2Z3) + 7 (s + 24)
=@3+BYs+ Ty )+ (@2 +BZ+ T Z)
=M,9)(Vy, ., Vs5) + (M, 0)(Z3, ..., Zs ).

Moreover, (M, ¢)(0,0,0,¥,2y) = ¥y, where y < 1. Thus, condition (4;3) is
satisfied.

Example 2.7: Let X=[0,1)and E=N be a parameter set. Also let
(T,9):(X,S,E) > (X,S,E) be a soft self mapping define by (T, 9)(@,) = (%) ,

1
where T(u) = %and @(a) = 1 are constant mappings and (X, S, E) is a soft S-metric

space define by
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Sy, Up, W) =la—c|+|b—c|l+|lu—w|+|v—w|.

We have

S((T, @) (@), (T, 9) (@), (T, 9) (B)) = S ((;)1 , (;)1, (;))

S22 2 20 %12 20 '

S(ty, Uy, W) =lu—v|+lu—v|l=2u—-v|.

S((T, @), T )@, 8) = S((5) +(5) u) = 2[5 - u] = Iul

S(T, @), T, 0)@). %) = S ((3) . (5) w1) = 2[5 =] = 1ol

Thus, from condition (2.5) we obtain
lu—v| <2|u—v|+|ul+|v|.
which implies that

S((T, ) (@), (T, ) (@a), (T, ) ()

1 1
< S(ﬁa' 1/)b' Wc) + 55((’[" (P) (ﬁa), (T, QD) (ﬁa)' ﬁa) + §S((T' QU) (ﬁb)' (T, (p)(ﬁb)' ﬁb)l

N =

where&=i,/§=§,;7=§with&+ g+ 7<1
Hence, (T, o) satisfies the condition of Corollary 2.6 with k =
unique fixed point w, = 0.

. Hence (T, ¢) has a

w N

Corollary 2.8: Consider a self mapping (T,¢) on complete soft S-metric space
(X, S, E) which satisfies the following condition:

S((T, p)(@a), (T, p)(@a), (T, ) (),))
Sa S(ﬁa, ﬁb! WC) + .E S((T, (P) (ﬁa)l (T, <P) (ﬁa), aa) + ]7 S((T' (P) (ﬁa), (T! (P) (ﬁ.a), ﬁb)

+ A_ S((T, q)) (ﬁb)’ (T, QD) (ﬁb)' ﬁ'a) + .a S((T’ 4)) (ﬁb)' (T’ 4)) (ﬁb)' ﬁb):
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for some @,3,7,4,2 =0, with max{a@+ f+3A+ga+ y+A4A+2p}<Tand
all 9, 9, € SP(X). Then (T, ¢) has a unique fixed soft point. Furthermore, (T, @) is

soft continuous at that fixed point.

Proof: Proof follows from the above Theorem 2.1 along with (M, ¢)(x,y,z,5,t) =
ax+pfy+yz+As+at, for some @ f,7,4,4 =0, with max{a+ f+3 1+

gLa+y+AA+2a}<1,forallx,y,25teX,.

Actually (M, ¢) is continuous.
Firstly, we have, (M, ¢)(%,%,0,Z,y) = ax+ [ X +
So,ify < (M,p)(%,%,0,Z,y),withz<2x+ ¥
then,y<ax+fx+yz+ay

<ax+fx+ ]7(2;2+37)+;137,
which implies j < = ﬁ_ 2; X with

Thus, condition (4, ) is satlsfled by (T <p)

a+ ﬁ+21

p

<1.

‘<|
Nl

'}tl
<A

Secondly, if y < (M,9)(3,0,7,¥7,0) =ay+ yy+ Ay=(a+ 7 + 1)y, theny =
0,since@ + y + A < 1. Therefore, (T, ¢) satisfies the condition (4,).

Lastly, if for if ; < y; + Z;,i < 5, then

(M, @) (%y, ..., %5 ) = A%y +... I Xs

<a(y,+z)+... i (Vs + Z5)

= (@1 +... +A Js) + (@zZ,+...+ i Z5)

= (M, (p)()_ll: -"'3_/5) + (M' (P)(Z_l, ""Z_S

).

Moreover, (M,)(0,0,0,7,2y) =Ay+2ay=(A+2a)ywhere 1+2a <1.

Thus, condition (43) is also satisfied.
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