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2. Introduction and Preliminaries:

The notion of soft sets introduced by Molodtsov [1] in (1999) as a general mathematical tool
for dealing with uncertain objects. Molodtsov et al. bring out applications of soft set and soft
theory in various areas, such as smoothness of functions, game theory, operations research,
Riemann integration, Perron integration and probability [2]. Maji et al. [3] defined and studied
several basic notions of soft set theory. C.A. Gman and Enginoglu [4] studied products of soft
sets and uni-int decision functions. Certain De Morgan’s laws in soft set theory with respect
to different operations and extend the theoretical aspect of operations on soft sets studied by
Sezgin and A. Atagun [5]. Shabir and Naz [6] initiated the study of soft topological spaces
and showed that a soft topological space gives a parameterized family of topological spaces.
They introduced the notions of soft open sets, soft closed sets, soft interior, soft closure and
soft separation axioms. In Shabir and Naz paper there were some incorrect results that Min [7]
point out them and investigated the soft regular spaces and some properties of them. After
them many useful literatures in soft set and soft topological space have been written by many
authors such as products of soft sets and uni-int decision functions, soft first-countable spaces,
soft second-countable spaces and soft separable spaces [8], properties of equivalence soft set
relations [9] and soft mapping introduced in [10].

In this section we consider the basic definitions and properties of soft sets and soft topologies.
we give some basic definitions and results on soft sets.

Definition 2.1: [1]. A pair (F,A) is called a soft set over U, where F is a function given by F :
A — P(U). In other words, a soft set over U is a parameterized family of subsets of the
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universe U. For any parameter x € A, F(x) may be considered as the set of x-approximate
elements of the soft set (F, A).

Definition 2.2: [11]. Let (F,A) and (G,B) be two soft sets over U. The intersection of (F, A)
and (G, B) is a soft set (H ,C), where C = ANB and for all e € C, H(e)=F(e)NG(e). We write
(F,AN(GB)=(HC).

Definition 2.3: [12]. Let (F,A) be a soft set over U. The relative complement of (F,A) is
denoted by (F,A)c and is defined by (F,A)c = (Fc,A) , where Fc : A —P(U) is a mapping
given by Fc (a) =U —F(a) for all a € A.

Definition 2.4: The complement of a soft set (A,D) is denoted by (A, D)€ and is defined by
(A,D)€ =( A%, D) where A°: D — S(X) mapping given by A°(a) = A(a), VaeD.

Definition 2.5: Let u be the set of real number and B(u) be the collection of all nonempty
bounded subsets of p and E taken set of parameters. Then a mapping A: E— B(y) is called a
soft real set. It is denoted by (A,E). If specifically (A,E) is a singleton soft set , then
identififying (A,E) with the corresponding soft element , it will be called a soft real number
and denoted T3, etc. 0,1 are the soft real number where 0(e)=0, 1(e)=1 for all ee
E,respectively

Definition 2.6: Let U be a universe ,E be a set of parameters and.A € E.
(1) (F,A) is called a relative null soft set with respect to A,denoted ®, if F(e) =
o.
(2) (F,A)is called a relative whole soft set or A universal with respect to A,denoted uy, if
F(e)=U.Ve € A.
(3) The relative whole soft set with respect to E denoted Ug is called the absolute soft set

over U.

Definition 2.7: [6]. Let X be an initial universe set and E be the fixed nonempty set of
parameter with respect to X. Let t be the collection of soft sets over X; then 7 is called a soft
topology on X if t satisfies the following axioms:

(1) @ and X belong to .

(2) The union of any number of soft sets in T belongs to t.

(3) The intersection of any two soft sets in T belongs to .

The pair ((X, E), 1) is called soft topological space. The members of 1 are said to be soft open
in X. A soft set (F, E) over X is said to be soft closed in X if its relative complement (F,E)c
belongs to T.
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Definition2.8: [13]. Let (F,A) and (G,B) be two soft sets over U, then the Cartesian product
of (F,A) and (G,B) is defined as (F,A)x(G,B) = (H,A>B), where H : AxB —P(U >U) and H(a,
b) = F(a)>G(b) for all (a ,b) € A>B.

Definition 2.9: [13]. Let (F,A) be a soft set over U, and R be a relation from (F,A) to itself,
then

(1) R is reflexsive if H(a ,a)€ R, for all a € A.

(2) R is symmetric if H(a ,b)e R, then H(b ,a)e R, for all (a ,b)e AXA.

(3) R is transitive if H(a ,b)e R and H(b ,c)e R. Then H(a ,c)e R, foralla ,b ,c € A.

Definition 2.10: [14]. Let ((X ,1),E) be a soft topological space. A subcollection B of 1 is
called a basis for 1 if every member of T can be expressed as a union of members of B. A
subcollection S of 7 is said to be a sub basis for t if the family of all finite intersections of
members of S forms a basis for 1.

The following Theorem has been stated in [14], which it has a mistype, and authors in [15],
corrected it as follows

Definition 2.11: [16]. Let ((X, 1) ,E) be a soft topological space over X and let (F,A) be a soft
set over X.
(1) The soft closure of soft set (F, A), denoted by (F,A) is the intersection of all soft closed

super sets of (F,A). Clearly (F, A) is the smallest soft closed set over X which contains
(F, A).
(2) The soft boundary of soft set (F, A) is denoted by (F,A) and is defined as (F,A) = (F,A)
N ((F,A)c).
(3) The soft interior of soft set (F,A) is denoted by (F,A)-. and is defined as the union of all
soft open sets contained in (F,A). Thus, (F,A)e is the largest soft open set contained in
(F.A).

Definition 2.12:- for two soft real numbers

I. F<S5if f(e)<5(e), forallecE.
Il. T>5if ¥(e)=>35(e), forall ecE.
. ©<5if f(e)<s(e), forall ecE.
IV. t©>5if f(e)>5S(e), forall eeE.

Definition 2.13: A sequence{ X;_}n of soft point in( X,d, E) is considered as a Cauchy
Sequence in X if corresponding to every € S 0, 3 me N such that d(x,, Xy, )< &, Vij=>

miie. d(%,, %, )~ 0asij— .
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Definition 2.14: A soft metric space (X, d, E) is called complete, if every Cauchy Sequence in
X converges to some point of X.

3. MAIN RESULTS:

Let (f o) be a Continuous self map,defined on a soft complete metric space ( X ,d) Satisfies
the following condition;

a (f(m:( f;(P) f(m) H('ym( f'(P)yw ) +a (f(m :( f;(P)y(u ) H(yw r( fr(p) io) )
d (%0¥o )

d((f ) %y (£ 9),) <@

+

B a (iw '( fr(P) )N(w) E(iw '( f;(P)yw ) +a (yw'( f’(P)yw )E( ym’( f'(P)iu) )
d (%o Vo )

+ v [(d(Re (£0)Zo) +d For (£0) F0) )] +8[(d (Fu(£ @) X)) + d Ry, (£0) Fo) )]
+ na( 3~((x)' y(x) )

For all %, ¥,€ SP(X ), %, # ¥, ,and for some o, B,v,5,n € [1,0) with(a.+ 2B + 25 +n < 1)
Then (f, ¢) has soft pointin X .

Theorem3.1: Let(f, ¢) be a Continuous self map,defined on a soft complete metric space ( X
,d) Satisfies the following condition;

a3 (im;(f@)im )+a'3 ()N(m,(f,(P)ym ) ]
1+d2 (R, (£0)XDn )

d((£¢) %0 £ 9)F,) < o
+B[d G (070 -d (FoE 9F)] +7d G T )+ 1A G (E9)R, ) +
d o (60) )] +5[d Koo (£ 0)F0) +d (70 (£0) %,)] (31.1)

For all %, ,, € SP(X ), %, # ¥.,,and for some o, B,v,5,7n € [1,0) with(o + 2B + 25 +n < 1)
Then (f, @) has soft point in X .

Proof: Let X2 be any arbitrary soft point in X, and we define asequence {X2} be means of
iterates of (f, o) be setting (f, p)zn = X3, , Where n is a positive integer, if %3, = gntl, for
some n,Then &2 is a soft point of (f, ¢) taking %%, = X1, forall n.

d (Xor;:l-il-l )N(gn) d [(f (P)Xo)n ) (f (P) 5—(0)[—1 1

T /sn+l o d? (Xu)n (f(P)an)+d3 (an (E9)Xon= 1)
d ( Xon+1, an) =a [ 1+d2 (Xwn,(f(P)Xu)n)
+ B d (X(»n 1, (f (P)an 1) d (Xwn 1, (f (P)an)] + Y a'(ign ,igr_lil )+

a ( u)n (f (P)Xu)n) + d (Xwn 1, (f (P)an 1 ]
[ a (an (f (P)Xu)n 1) + d (an 1, (f (P)an)]

(3.1.2)
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[{ d (Xum (f (P)Xwn) + d (an (f (P)an 1)}{ dz (an (f (P)an) + dz (an (f (P)an 1) + d (an (f (P)X(un) d (an (f (P)Xum 1)}
1+ d2 (%00, (£, 9)%3n )

[d (Xo)n 1, icon) d (Xom 1chor-|1_-|1-1 )]+ ya(ign Xon= 1) +ﬂ d (an Xgrt-ll-l )+
d (an 1, Xon ) +3[d (ign ) +d (an 1, omt1 )]

[{ d (an ~B);41—1) + aV()zwn )}{dz (Xwn igrtil) + d? (imn ) +d (an ~g;}1—‘:|l'1 )a(ignign)}l

2 gn+1
d (prl Xmn+ 1

+ B [d (X(x)n"v(rxl):{}-l ]+Yd (Xu)n ~cI;l)nll) + 11 [d (Xwn igr-ll-}-l ) + d (Xwn 1, Xwn )] +
d (an 1, Zone1)]

<a [d (Xu)n » X ~(rx;:1-}-1 )] + B [d (Xwn » X ~or;I-!l--:Il—l )] + Y d (an Xwn 1

+ ﬂ[d (an (r;lart-ll-l ) + d (an 1, an ) ]+ 5 d (Xom 1, an) + d (an » X ~(In1$}-1 ]

d (Xoat1%on) < (a+ B+8+n)d (K5nii X0n) + (v +5+1 ) d (R0 %0021) (3.1.3)

{1-(a+ B+8+n )M (K51 X0n) < (v +8+n ) d (R0n X024 (3.1.4)
~ (y +6+n ) ~
d (%o an)Sm Ron Xon-1
(Y + 8+n ) ntimes

1-(a+ B+5+1) d (%8n Xl

By the triangular inequality, We have m > n

d (Xcon Xcom) S a (Xcon )N(grt}-l )+ a ()22:1_41-1 igrﬁ-z )+ tH++++ d (Xor?mllign

< (R +R"™ 4+ R™2 + + 4+ +++ +RHd (%9%2,)

___(y+8+m)
Where K = et prorn) <1 (3.1.5)

1-(o+pPp+d+m)<(y +6+n)

(a+ Bp+20+2n+y)<1

RY

A d (X3, %M < — d (X0 %41) (3.1.6)
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So {%2, } is soft Cauchy sequence in X . So by completeness of X ,there is a point
{i, €X.Suchthatx®, — @i, asn— o .
Further the continuity of (f,¢) inX.
Implies (£, ) (&, ) = (f,¢)
=lim,_, X,n
== limpo, (f,0)Xen )
=M1
=,
- 1, is soft point of (f,¢) inX.
Theorem3.2: Let ( f, ¢) be the self map defined on a soft complete metric space

( X ,d). Such that (3.1.1) holds, if for some positive integer p,(f )P is continuous ,Then
(f, @) has a soft point not unique. Satisfies the following condition;

d ((£,0) Koy (£, )™ Fy)

a?’ ()N(u)'(f'(p)iu) )+a'3 (iwv(f’(l))m 370)) T/~ ~ Y/~ ~
<ol 170 (R (G0)%) | +B[d Fo ED™F0) A (7€ 9)Z)]

+7d Ky §o )+ N[d Ko E0)Z,) + d For (9™ F,)] +
3[d o EQ™F,) +d (Fo, (£ 9) %,)] (321)

Forall %, ,¥, € SP(X), %, # §,,, and for some o,B,v,5,m € [1,0) with (o + 2B+ +25 +
n < 1) Then has( f, ) soft point in X .

Proof: We define a sequence {X,} as in Theorem (3.1.1) clearly it converges to some point
{i,, is (X ,d). Therefore its subsequence {&,},( o = k) also converges to G,

( f: (P)gm :( fr (P)p limk—)oo 3v((ok
= 1im { (£,0)Ruic) )

= ﬁco

Therefore i, is a soft point of (f,¢)P .Now we show that (f,¢)P G, = 1,. Let m be the
smallest positive integer, Such that ( f, )™, = 4,, but (f, ¢)4d, # 4, for g=1,2,3,~------
m-1.
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If m > 1 then by (3.1.1)

d ((£ ) Uy, 1) =d [(f, @)y, (£ )™ T, 1= d [(f, @)y, (£ @) (£ @)™ 11, ]

a3 (ﬁ(m( f'(P) ﬁm)+ag (ﬁwl( f'(P)( f;(P)m_lﬁm) ]+

d((f o)1, 0,) < a[ 1+d2 (g, (£) Uo)

+B[d (£ @)™ i, (£e)(f )™ 10,) .d ((£e)™ T, (f, @) )]

+ yd (T, ()™ 10,) + n[d (8, (f, )T,) + d ((£e)™ i, (£ o) (f9)™ 11,)]

+8[d (i, (£0)(f,0)™0,) + d (£ o)™ iy, (f, 9)T,)] (3.2.2)
< [{ d (U, (f0) ﬁu))"'a (ﬁu)‘( £,0)( fn(P)m_lﬁo))} {az (U, (£0) ﬁm)+a2 (ﬁoy( £0)( f:‘P)m_lﬁm)"'a (U, (£9) ﬁm)-a (ﬁm»( £,0)( f»(P)m_lﬁm)}:I
=4 ® (@, (10) 1)

+B [d ((f,0)™ My, Ty) - d ((£0)™ Mg, (f, ) B)] + vd (g, (£,0)™'T,)

+n[d (G, (f, @)0,) + d ((£,9)™ My, U)] +8[d (8, U) + d ((£0)™ 0y, (f, 9)Ty)]

<a [{ d (U, (f0) ﬁm)+a(ﬁw'ﬁw)} {az (T, (f0) ﬁm)+az (ﬁmﬁm)'i'a(ﬁu)’( f,0) ﬁw)a (ﬁwﬁw)}:l
- dz2 (U, (fp) Ty)

+B [d (T, (f, ) To) ] +vd (T, (£9)™'8,)

+1[d (8, (f, 9)T,) + d ((£9)™ 1y, §,)] +3[ d ((f,0)™ 1, (f, 9)T,)]
< ad (@, (f, ) Uy) + B d (e, (f, @) T) vd (T, (£ )™ Mu)+ n[d (@, (f, @)T,) +

d ((f,0)™ g, Tu)] +8[ d (£, @)™ My, Ty) + d (8, (f, 9)T,)]
d((£9) Uy 0,) < (a+ B+3+n)d((£0) Uy ) + (¢ +8+1)d ()™ 1, T,)
{l-(a+ B+8+n)H((f0) T, 0,) <y +8+n) d((f9)™ "8, 0, (32.3)
d ((f o), i,) < Kd ((f0)™ i, {,)

_ (y +8+n )
Where K = e pro

{l-(a+ B+06+n)}<(y +6+1)
(a+ Bp+25+2n+ y) <1

Thus we write d ((f,¢) T, T,) < K™ d ((f ¢)d,, G,)

Since K™ < 1
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5((ﬂ(p) ﬁ(x)'ﬁ(o) < a((ﬁ@) le'ﬁm)

Which is contradiction. Hence (( f,¢) @, = @,). i.e. i, is a Soft point of (f, ). But (f,¢)
has not unique soft point.

Theorem 3.3: Let (f,¢); and (f,¢), be two self maps, defined on a soft complete metric
space (X ,d). Satisfies the following condition;

d3 (%o, (£0)1 %o )+d3 &y (£0)2 Vo )]
1+d2 Ko, (£0)1 %)

d{(£0)1 %0, (£0)270} < o
+ B [a(ymr ( f: (p)Z ym ) a( yoy ( f, (P)liw)] + Y aJ()’Zoo' yw )+ ﬂ[a (ico' ( f, (P)l ico ) +
a(ymr ( fr (P)Zr ym)] + 6[ a (ioy ( f) (P)Z yw ) + a( yoy ( f' (p)l ico)] (331)

For all %, ¥, €SP(X), %, # ¥, and for some o,B,y,5,m € [1,0) with (o + 2B+ 25 +
y+n<1 ) Then(fo¢), and (f,¢), has soft point in X and by the (3.2.1)
(f)(P)l and(f'(P)Z

Avre continuous on SP (X).

Proof : Chose 2 be any soft point is SP (X).
= (£0)(%3) = (f(X2) uo
= (£0)(Xs,) =(f(X0)) w2

Romer = (F@)(XG,) =(F(X5)) ygntr

We have d ( %5+!,%5) =d ((£9)1 X235, (f,0), X351,

a(§2n+1 g2n )< a [ d® (%380, (F9)1 %25, )+d3 (%380 (f9)2 X30n11 )]
w2n+1Xozn 1+d2 (szn (f9)1 %25, )

+p [a (’N((%Izlr_llp (f (P)2~3)r21n11 ) a(iérzlr_lh ,(f, (P)IXmZn)] ty d (XmZn» 3)r21n11)+
[d (Xu)Zn i ( f (P)l XmZn ) + a(iiggll, (f (P)Zxczorzlnll )] + 5 d (Xu)an (f (P)inrzlnll ) +

a(iigﬁil ,(f, (P)1Xm2n ] (3.3.2)

[ {d (%230, (£0)1 %230 )+d (%230 (£0)2 %3852 )HA? (%230, (£0)1 X350 )+d? (X23n.(£9)2 X33721 )+d (X330, (£0)1 X350 )-d (%330 (£0)2 X23024 }]
o

<
a2 (2230, (f0)1 X35, )
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+P [d ()23)121;11’ ~c%)rzln ). d (Xc%rzlﬁll » X ~(,%)r211-|1--|1-1)]+ Y d (Xman ~(20r21n11)+n[d (Xa)2n » X ~c20r211-|1-11) +

d (%25:10),%25,] +8[d (X330, %330 ) + d (X251, %23%10)]

<

[ {d (szn Xoomi1 )+d (szn XZ5n )}{dz (Xirzlnf(garzlrtil )+a2 (X(%)rzln Xahn )+ d (szn Xoomi1 )d (szn X250 )}]

2 (92D o2n+1
d (sznxw2n+1

+ [d ( X(x)2n' ~£Izl§i1 ]"‘ Y d (Xm2nJ ~i‘z‘n11)+n[d (Xm2n » X ~ir21§i1 )+d ()2(20121;11’ )XO)Zn]

+8[ d (Rg5nl1  Xo2n+1)]

a( ~(%)r21n! ~(%121L1-1 )+ Bd ( ~g)r21ni ~53121r-'1—-|1-1 ) + Y d (XmZn' ~(%)r21n11
+ n[d (szn » X ~§)r21§11 )+ av(iczo%lp ~w2n] +9[ d 0&%%11 » X ~c20121n) +d (Xa)2n » X ~(.2l)r211-|1-}‘1 )]
d (%23, (£0), %281 Y < (a+P+8+n)d (&2, (fe), X251 )+
w2n’ » P)1Xp2n+1 n ®2n’ » P)1Xp2n+1

(V + 0 + n )d( X(%rzlnll'i(%rzln
(3.3.3)

{1-(a+ B+5+m ) X2, (£9)1%2551) < (y +5+1 ) d (X381, %20,
(3.3.4)

2n+1 (v +6+n) 2n-1
d (Xco2n (£ 9)1Xozn+1) < T—(at p+o+1) (XmZn 1) u)Zn

ntimes

()/+6+1”|) d(Xan $2n
1—(0L+B+5+T]) w2n—1» 00211

d (%25, ,%2541) < K?"d (XS K1)

_  (y+6+n)
Where K = o) <1

1-(o+pPp+d+m)=<(y +6+n)
(a+ Bp+26+2n+y)<1

Similarly we can show that
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Trs2n+1  o2n+2 2n+173 (20 ~1
d (Xm2n+1 » X 0)2n+2) <K d (X

Now it can be easily seen that { X7 }is a Cauchy sequence. Let X2 — (i, , Then the
subsequence { Xgp, } also converges toti, for o, = 2p.

Now ((£,0)1 , (f,9)200) = (£0)1, (f9)z(limp X3y )
= (limy %511 )
= ﬁm

We now show that ( f,¢),1, # T,

If (f¢),04, # i, ,then

d (@ E0)20)=d((£0)1(E0)2 Uy (£9)20,)

{33 ((f:(P )2 ﬁw' (f,(p )1 (f' ¢ )2 ﬁm) + 83 ((f, ¢ )2 ﬁa)l (f, ¢ )2 ﬁo))}
1+ az ((f' ¢ )2 ﬁmr (f' ¢ )1 (f, ¢ )2 ﬁu))

+ B[a (ﬁm: (fr ¢ )2 ﬁm) a(ﬁm: (f: ¢ )1 (f' ¢ )2 ﬁm)]+ Ya((f'¢ )2 ﬁco' ﬁm)]
+ ﬂ[a((f; ¢ )2 ﬁu)' (f, ¢ )1 (f, ¢ )2 ﬁa)) + a(ﬁw' (fr ¢ )2 ﬁm) ]+8[(T((f, ¢ )2 ﬁa)l (f' ¢ )2 ﬁo)) +

d (@, (£ )1 (Ep)2 Ty)] (3.3.5)

a(ﬁmr (f: O )2 Gm) < a

- a[{a ((£,9)2 04, (£,9)1 (£,0); 8,) + d (£ 9)2 8, (£9)2 0)H{d? (£0)2 8, (F9)1 (£9); 8,) + d2 (£9), 1, (£9), ,) +d ((£¢0)2 Uy, (£0)1 (E9)2 U,)d (£9), 8, (F ),
- A2 ((£,¢0)2 0, (£9)1 (F9)2 1)

+ B[a (ﬁ(m (fr ¢ )2 ﬁw) a(ﬁm' ﬁm)] + Y [a((f' ¢ )2 ﬁu)' ﬁm)]+

ﬂ[a((f» ¢ )2 ﬁﬁ)' ﬁm) + a(ﬁwt (f, ¢ )2 ﬁw) ] + 8[5((f' ¢ )2 ﬁu)' (f' ¢ )2 ﬁm) + a(ﬁm' ﬁm )]

{d ((f (P)z Uy, u()) + d ((f (P)zu (f QO)Z it )}{ d2 (f (P)Z Uy, u(u) + dz ((f (P)Z Uy, (f q))Z u()) + d ((f (P)zu u())d ((f (P)Zu (f (P)z it )}
2 ((£,0)2 0, T,)

+y [d ((£,0)2 Uy, T)]+2 n[d (£ 9 )2 Ty, )]
d ((f ¢ )2 U, uo)) <a d((f ¢ )2 Uy, U o))+ Y [d ((f ¢ )2 uoo' )]+2 n[d ((f ¢ )2 Uy, uo))]

a((f, ¢ )2 ﬁ(m ﬁu)) < ( o+ Y +2 T]) a((f' ¢ )2 ﬁm' ﬁw) (336)

Which is contradiction .

~(a+ B+20+2n+y)<l so (a+ y+2n)<1

Hence we have (f, 9 ), 1, = G,
Now (f,¢ ) (f.¢)2 T, = (£¢)2 T, =T,
Thus i, is the common soft point of (f,¢); and (f, ¢ ),, But uniqueness is not possible.
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Conclusion: In this paper we proof some theorem of soft point in complete metric space.We
have discussed in detail the fundamentals of soft set theory such as soft subset,soft operations
and their properties etc.
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