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Abstract: Most of the uncertainty problems cannot be
solved by crisp sets theory, but can be explained using the
concept of fuzzy sets, rough sets. The present research delt
with the basic concept of soft set as well as some unique soft
fixed-point theorems related to metric space. The established
results satisfied the earlier results in specific condition.
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I. INTRODUCTION & PRELIMINARIES

To define uncertainty for real world problems in 1999,
Molodtsov [12] initiated a novel concept of soft sets
theory. Soft systems provide a very general framework
with the involvement of parameters. Since soft set theory
has a rich potential. The modern fixed point theory was
initiated by Banach S[1] . After the concept of Banach
contraction principle there were lots of development in
this theory .

Maji et al. [9-10] worked on soft set theory and
presented an application of soft sets in decision making
problems. Many researchers contributed towards many
structure on soft set theory. [2-8]. M.Shabir and M.Naz
[13] presented soft topological spaces and they
investigated some properties of soft topological spaces. In
these studies, the concept of soft point is expressed by
different approaches. The detail about fixed point
theorem for random operator and Convergence of an
iteration leading to a solution of a random operator
equation can be viewed in [14-17].

In the present paper some unique random soft fixed-
point theorems are proved. Before proving main results,
some basic definitions are written for convenience which
is previously known literature.

Definition 1.1: Let X be an initial universe set and Ebe

a set of parameters. A pair (F.E7} is called a soft set over
X if and only if X is a mapping from E into the set of all
subsets of the set X.i.e.F: E — P(X), where P(X) is the
power set of X

Definition 1.2: The intersection of two soft sets (F. 4]
and (G.E7) over X is the soft set (H.C)l. where C = ANE
and vz e C.H(s) = F(z) nG(z).This is denoted by
(F.An(G.B)=(HC).

Definition 1.3: The union of two soft sets (F.A} and
(G.B) over X is the soft set. where L =AUE and
vz e L,

46

F(e), ifeeA—B
Gl(=), ifeEB—A
F(s)uG(s), eEANB

H(s) =

This relationship is denoted by (F,4) U (G, B) = (H,C).

Definition 1.4: The soft set (F., A} over X is said to be
a null soft set denoted by & if for all
£ € A, F(g) = ¢ (null set).

Definition 1.5: A soft set (F. A’} over X is said to be an
absolute soft set, if for all sEAF(E) =X

Definition 1.6: The complement of a soft set {£.A) is
denoted by (F.A)* and is defined by (F,A)" = (F°, 4)
where  Ff:A— P(X) is mapping given by
Filg) = X — Fla),va € A.

Definition 1.7:Let | be the set of real numbers and
E(%) be the collection of all nonempty bounded subsets
of # and E taken as a set of parameters. Then a mapping
F:E = B(R) is called a soft real set. It is denoted by
(F.E). If specifically,(F.E) is a singleton soft set, then
identifying (F. E) with the corresponding soft element, it
will be called a soft real number and denoted #. £, £ etc.

Definition 1.8: For two soft real numbers

(i) # = & if #(e) = 5(e) foralle £ E.
(ii) # = & if #(e) = 5(e). foralle £ E.
(i)  F =<3 if #le) < 3(e). forall e € E.
(iv) F = & if #(g) = Z(e). forall e € E.

Definition 1.9: A soft set over X is said to be a soft
point if there is exactly one e € E, such that Ple) = [x}
for some x € X and Ple') = ¢.we' € E'\le}. It will be
denoted by ..

Definition 1.10: Two soft points £..¥. are said to be
equal if and Pie) = P{e")iex =v. Thus
.z, =2 xFvore=e.

Definition1.11: A mapping
d:SP(%) % SP(¥) = R(E)", is said to be a soft metric
on the soft set X' if d satisfies the following conditions:

M1)  d(#,,.5.,) Z 0forall .5, &%,

g =g

(M2)  d(#..7.. ) =0ifandonly if %. = ..
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Mm3)  d(z.,5.,) = d(5.,.2. ) forall 7,5, E X,

(M4) a{feijeg} = &{feyfez} + &{fe:jeg} for all
kO - =

The soft set X with a soft metric & on X' is called a soft
metric space and denoted by (7, d. E).

Definition 1.12 (Cauchy Sequence): A sequence
{14} of soft points in (X,d,E)is considered as a
Cauchy sequence in Xif corresponding to every
£20,3me N such that d(#,.%,;) Zavij=mie
d(#.%;) = Doasij— o

Definition 1.13(Soft Complete Metric Space): A soft
metric space {JE’, d, E}is called complete, if every Cauchy
Sequence inXconverges to some point ofX.

Definition 1.14: Let(%, d, E )be a soft metric space. A
function(f,¢) : (.d,E) — (¥.d,E)is called a soft

contractive mapping if there exist a soft real
numbera € B, 0 = & < 1such that for every
point#;. ¥, € SP(X)we have
a ({fl @) (Z,), (. @) {i’u}) = a&{f‘pfﬂ}

I1. RESULTS
Theorem 2.1: Let(f,d.E)be a soft complete metric
space. Suppose the soft

mapping(f.«) : (£.d.E) = (£.4.E),

and (LI} denotes a
measurable space consisting of a set {land sigma
A: ¥ = X satisfies the

£is ameaserable selector

algebra I of subset of 1 .

condition

HEAGIGA)IEE NG ER)]|

2((1.0)62). (.0)(5,) <a T+ i)

+yd( 5. + 64 (59, (. 9)(F) ) 2 1.0)

Wherea. 8., & = 0ande + ¥ + & = 1is a soft constant.
Then(f. @Jhas a unique random soft fixed point inX.

Proof: Let £ be any soft point inSP{X).

Set o, = (7. 9)exD) = (&)

22, = Fo)&EL) = (F6) L,

47

27t = (fe)(Ep) = (f”“[ﬁi"))mw_{ o

Now consider

d(ezp et )= a((F @ (&) (F o) (L))

(Exl,aif P ()1 + &(ar;, () (B

1+d(&pt &)
+yd(eapst wep ) + 6d (22 (F. @) (527 )
d(eef exr )1+ d(&pt &] )]
- 1+ &{arlﬂ_i;arlﬂ}

+yd (gt D ) + 6d (57 &1L )

< ad(g2] &I ) +yd (B0 & ) +ad(&] &)
)

[1- (e + ONA(E 22t ) < vd (&L ED

el | n+ T_ o T— =1
S *H—(a+ 00 A

A& ettt ) < vd(B
[1.—'.';.'+|':‘\.'1.

}Where

=
Similarly we can show that
d(&rt &l ) = vd(pel 2 &0
Thusd (847 8175 ) = r"&{axl., arii}

For anyn = mt, m.n € Nand by triangle inequality

d(&p e ) <a(een &1 )+ (&2,

] f‘i_}

We getd(53} & ) < —&{E,xlu £} ).This implies
d(ezn Exln} — Dasm.n — .

Hence{fo}is a soft Cauchy sequence. By the
completeness of ¥.there is &£ € Xsuch
thatﬁ}i =& on—==

Then

Efﬁ‘:}}-l— ......... + &{aﬁﬂfﬁz’;)
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d(6x3,(F,0) (8) < d(G3 Bpt) +4 (8571, (£, 0) (559
< d(Epapt)+d (G L) ¢o(E;]))

a(er o) (&) 144 (e () (&)
1+d(e? &)

zd(&Lert ) +a

+yd (227 5x;) + 64 (525, (F. o) (527) )

d (e01.(r. (&) [1 4 d(&p &)
1+d(&] exy)

< d(E et ) +a

+yd(&p, &3) + 6d (527 (7. 0) (7))
Lettingn — =athen we have
(x5, (F. @)(ED) = (@ + 8 (&5, (. 0)(75))

Butd (&3,(f. ) E2})) 2 0

Which gives

d(&; (o)D) = 0= (f.o) () = &5
Hence&x Jis a fixed point of(f. ¢).

fixed

= Ey,, then we have

Let £¥yis  another

of(f. @)in¥such thattx ] =

Uniqueness: point

a8 i) = a((F. o .o )
[1 - yla(ex.e5) <0

That isd (£%7,57;) = Osincer < 1.

= 4] = By

Hence random fixed point of(f. ¢ is unique.

Theorem 2.2: Let(%.d.E)be a
space. £ is a measerable selector and (£L.Z) denotes a

soft complete

measurable space consisting of a set £2 and sigma algebra
x of subset of 0 . Let
mapping(f. ) : (2.d,E) — (¥, d, E )satisfies the
following soft contractive condition:

48

AR HEAGRI A EEEAGR ) AR
d (5201006 + 803 1.0)60)

(AR

+84 (5, (F. ) (57,)) + vd (5 . 5,)3.2.0)

soft
Then(f. @Jhas a unique random soft fixed point in X.

Wheree. ¥ = Oanda + ¥ < 1lis a constant.

Proof: Let be any soft point inSP(X).

Set &1, = (F oD = (F&2D)
&1, = (o)1) = (PGED) L,y

it = (@& = (7 (6D, gy

Now consider

dEpart)= (e ) e E)) <

A& (o)) a (B o) + a6 6o E)).2 (6060 )
14

(et (o)) +d (B2 (o))
+T&{EIA, iy E—'H,.}

i d&it &l ).al& et ) (& &t ) d(&] &l )
= &{afj; EN ) sd(ETED)

ﬂ{ﬁx” et } {sﬂ{ﬁx E}L}Wheres= {E—:’) <1
Thus d(&ef & 102 ) = sma(Ge &)

For anyn = m, m.n € Nand by triangle inequality

IIIIIIIII ¥ &&an }

get&{ﬁ EHH} == &{Ex.l,, £, ).This

implies&{f&i,ﬁ}f;‘} — 0 asm,n — o,
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Hence{ﬁﬂri}is a soft Cauchy sequence. By the

completeness of £ there isex ] € Xsuch
thatfxi' —Exl n— -

Then

(& ) s d(Epart)+d (et ¢ o(E;]))

= d(&EErt) + (&L (o) (&)

o5 o) B ()6 8l .6 ey i)

<)
7 et 10165+ s )

+yd(e] i)

<)o 8(6, (o)l + e w1

+yd(&] E3)

Lettingn — ==then we have
d(% (o)) = 0
Which gives

d(5; (F. ) EED) = 0= (F.@)(Ex) = &;
HenceZx}is a fixed point of(f. ¢).

LetZygis  another

Uniqueness: fixed point of

(f. @}in¥such thatz#7 = Zyy, then we have

d(&ey) = a(F.eeEED. F.o@&n)

N L AR CH)IE (=)
(&

453 90637) (5 0.05)) + (500 000) Al OER)

za

(5.0 0;) + 4 (62.¢.0)
+yd(Zx . 5;)

[1-vld(Ex5zis) =0

That isd(z3,Zy;) = Osincey < 1.

—

g

F

”442

i

Hence fixed point of(f. @) is unique.
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Theorem  2.3:Let(?,d.E)Jbe a soft complete
space. £ is a measerable selector and (€LI) denotes a

measurable space consisting of a set £2 and sigma algebra

z of subset of o . Let
mapping(f. @) : (£.4.E) — (2.4, E )satisfies the
following soft contractive condition:
a((r. e, (7 9)(z5,)) < ad (2035, )
(2t o) () 1+ 2 Za () (5 ) +f3|r=},1 (Fapdlze))]
+(3.3.1)
1+d(285 )+ 4 5 o))
Wherea, ¥ = 0and o+ 9 =1lis a soft constant.
Then(f. ¢)has a unique random soft fixed point inX.
Proof:It can be proved as previous results.
Theorem 2.4: Let(X,d,E)be a soft complete

space. £ is a measerable selector and (€L.X) denotes a
measurable space consisting of a set £2 and sigma algebra
2 of subset of Q . Let
mapping(f. @) : (£ d,E) — (X, d, E )satisfies the
following soft contractive condition:

BN

() [1+4 (5 97 (55)

(.92, 973 (5,)) <
a9 (.02 (8,)) < @ ( o)

+rd (55, (F, 0?2 E5,0) + 6d (2% 1.5, )(3.4.1)Where
ey, 8 = 0ande +¥ + & < %is a soft constant and for any

non-negative integerz.Then(f.@)has a unique random
soft fixed point inX.

Proof: It can be proved easily taking particular value of p
in above results
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