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Abstract - In the present research paper,some soft fixed-
pointtheorems are established for integral type mappings for
rational expressions. These results are proved by the help of
basic concepts of fixed-pointtheory. To obtain the results
altering distance functions are used. Obtained results are
generalized form of well-knownresults in complete metric
spaces.

I.  INTRODUCTION & PRELIMINARIES

A new category of contractive fixed point problem was
introduced by M. S. Khan,M. Swalech and S. Sessa [10].
In this work, they introduced the concept of altering
distance function which is a control function that alters
distance between two points in a metric space.

In the year 1999, Molodtsov [14] initiated a novel
concept of soft sets theory as a new mathematical tool for
dealing with uncertainties. Detail about soft sets, soft
points, soft fixed point theorems can be seen in [4-8, 11-
13],The present work delt with some soft fixed point
results for rational expressions using altering distance
function for softmetric space, which is motivated by
Molodtsov[14] , Khan M.S. et.al [10] . and Binciri [3]

Definition1.A: Let X be an initial universe set and E be a
set of parameters. A pair (F,E) 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 1B: LetR be the set of real numbers and B (R)
be the collection of all nonempty bounded subsets of R
and Etaken 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 7, §, £ etc.

0, 1are the soft real numbers where 0(e) = 0,1(e) = 1
for all e € E respectively.

Definition 1C: A soft set over X is said to be a soft point
if there is exactly one e € E, such that P(e) = {x} for
some x €X and P(e) = ¢, Ve € E\{e}. It will be
denoted by %,.
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Definition 1D: Two soft points %,, y, are said to be equal
ife=¢" and P(e) =P(e') ie. x=y. Thus %, # j, &
x#yore#e.

Definition 1 E: A mapping d: SP(X) x SP(X) - R(E)",
is said tobe a soft metric on the soft set X if dsatisfies the
following conditions:

(M1)  d(%,,.5.,) S0forall %,,7., €X,

(M2)  d(%,,,5.,) = 0ifand only if%, = 7,,,

(M3)  d(%,,,5.,) = d(F,, %, for all
Ry Ve, EX,

Ma) (%, 2,) 2d(Eey,50,) + A 2e,)
forall %,,, 9., Z, € X.

The soft set X with a soft metric d on X is called a soft
metric space and denoted by (}? d,E )

Definition 1F(Soft Complete Metric Space): A soft
metric space ()? Jd,E )is called complete, if every Cauchy
Sequence inXconverges to some point of X.

Definition 1 G:Let(X,d, E)be a soft metric space. A
function(f, @) : (X,d,E) - (X,d,E)is called a soft
contractive mapping if there exist a soft real number
a €R,0<a<1such that pointx,, y, €
SP(X)we have

d((F, G (fF9)5,)) < ad(%:,5,)

Definition 1H[9]: The function v : [0, 00) — [0, ) is
called an altering distance function if the following
properties are satisfied:

forevery

(M Y is continuous and non-decreasing,
(i) Y)=0ifandonly if t = 0.
1.  MAIN RESULTS

Theorem 2.1:Let(X,d,E)be a soft complete metric
space. Suppose the soft mapping(f,(p):()?,d,E)—)
(X, d, E )satisfies the soft contractive condition:

IJSPR | 191



INTERNATIONAL JOURNAL OF SCIENTIFIC PROGRESS AND RESEARCH (1JSPR) ISSN: 2349-4689
Issue 128, Volume 44, Number 03, February 2018

|2 (@@ 0E))] < wF (5] - o[ (%1, 7,)]@1.0)
For each X, i, € X% + J,.,where 1, ¢ are altering distance functions, and

{ B2 0) 7))+ 83 (7. 0I5 )) }
__ a2(z,,(f.0)&)))+a2%(7u.(f.0)(F d(%,,5
M(f}“j}#) = a,fol+d (F2 )@+ (500 Gu)) £(D)dt+y fo{d( Ar}’u)}f(t)dt

Where a,y > 0and2a + y < 1is a soft constant. Then (f, ¢)has a unique soft fixed point inX.

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

setr}, = (£, ) = (f&)

~;1n++11 (f (p)(xln) — (fn+1(f/(1))) ,——
¢

n+1 (l)
Now consider,

ffp)"’ )

b4
( (s q))

(n; Lt ) (
2

ﬁ(ff;_ﬁ,f;;)ﬂj { ML) >}f(t)dt

B 7, ), fﬁ‘:{il))l

f 2( 1 ’fgn)+d ( ;Lln xﬁl:il
0

f(t)dt+yf{ LA e ae

< (a+ ) [0 g @aes ) [T g

So by the definition we can have
pla@, 5] = v[a (G @), o))
<y[M(E 5] - e[M(z . 5,)]
< plCa +p) [T g@ydes @) TR g an
o M%)

W@, )] < i +p) [ E) oo @ ) @0

n+1

Since is non-decreasing, we have

[GiThe) gyar < (o) ) e @ [ g@ar

&(fﬁln 'fjllr-:;l) ((Z ]/) (xln 17 xln)
| s 5 [ o
fo"’("ln i) E()dt < s™ [ ("Ao”l)f(t)dt Where s = ‘”Z

Takingn — oo,we have

lim d(x; %) =0(2.1.2)

+1
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Now, we will show that{%}' }is a soft Cauchy sequence. Suppose that{%}' } is not a Soft Cauchy sequence, which means
that there is a constant €, > 0 such that for each positive integer K, there are positive integer 4,y and 4, with 4,y >

5 [ ~m) ~n(k)) ~(~m(k)—1 ~n(k))
d(x/lm(k).xln(k) > €y, d x’lm(k)—l'x/.{n(k) < €

By triangle inequality

d(Nm(k) Jzn(k)) Sd~(~m(k) fm(k) 1)+d~(fm(k)—1‘5€.n(k))
Am k) " An (k) Ay’ " Am (k)-1 Am)-1" " An i)

mk) ~mk)-1
<d (x/1 0 X o (1) 1) + €

Letting k — colim d ( "Tln(ﬁ{)) f;l(fk))) = €,(2.1.3)

Similarly, we have

lim d (x;”(k) ff(k)ﬁ) = €, limd (xf(k) f;"(k)ﬂ) =€
n—-o &) T An ) +1 n—-oo ®) " Am)+1

. (2.1.4)

limd (g Zr ) = ¢
n—oo (k)+1 n(k)+1

Putting %, = xA’"(é‘k)) and y, = xf(") in (2.1.1) we have

73( zm k) zm (k) =3[ ~n (k) n(k)
d < i ) (f‘ﬂ)( X (k)>>+d <xln(k) (ffp)( n(k)>>

22( 7m0 00\, 72( 5700 (k)
(..m(k) ~n(k) f(”d < (M’< m (k) >>+d < niy? )< n(k))>J £(t)dt

M xflm(k)’ ln(k)

- ~m(k) pIO)
+)/f0{d( m k)’ n(k))}f(t)dt

(a3 <~m(k) 0+ )+a3<zn(k) n(k)+1 > \
mk)” m(k)+1 An (k) 2n () +1

i1+d2<~m(k) FmU0+1 )+d2<~n(k) A+ )}
— aj Am ) Am (k) +1 )" An(l)+1 E(t)dt
0

~ ~m(k) RIO)
+)/f0{d< mk) An(k))}f(t)dt

Letting k — oo and using above equations we have
o am(E) n(R)) _
I}l_)rgJV[ (xz iy (k)) = (y)€p...(2.1.5)
~m(k)+1 ~n(k)+1 ~m(k) ~n(k)
'(,[J [d( Am()+1” n(k)+1)] l/) [d <(f (p) ( m(k)) (f g0)( n(k)))]
~m(k) ~n(k) amk) =n(k)
=¥ [M( Am (k)’ ﬁn(k))] ¢ [M( Am (k)’ xﬂn(k))]
Takingk — oo,and the continuity of y and ¢ ,we have
Yleo] < Y] — o[(V)eo]
< Yleo] — pl(eo]
This leads to @[(y)€o] = 0, and property ofpwe gete, = 0.

This is a contradiction. Thus{ }ls a soft Cauchy sequence in X, which is complete. Thus, there is%; € Xsuch thatz} —
X;,n — oo,
TakingX, = %' and y, = %; in (4.1.2) we have
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{ a3<’7ﬁln'(f "/’)(?E‘n)>+?i3(f§.(f.¢)(;;))

]\/[(x" N;) _ aJ’ 1+a‘2<5€}n,(f.<p)(5?}n)>+52(7j1'(f"/’)(7j1))} £(t)dt

0
ey [0 ey .16
Takingn — oo
lim 7 (%,,%) < @{d(%, (f, ) (&D))
wld (ZL, (e @ED)| = v [d (o E). (o) @)
< Y[M (%, %)) - o[ (%], £)]
Yld(E, (f, ©)E))] < Y@ [} CETDED £ eyae)-

f[ (z3.0.0)(E))}

—¢[(a)] §()dt
0

wlaE, ¢ @) < v [ e yar - pla [1ECOED g eyan)
Which implies o[(a){d(%;, (f, ©) (%))} = 0,

So d(%;, (f, ) (%)) = Othat is(f, ) (%) = ;.

Uniqueness:Letj;is another fixed point of (f, ¢)inXsuch that%; # 7, then

Putting %, = %; and j, = 7;

{ (x,ﬂf«))(ﬂgﬂ)+ 3530 F3)

J%()Z,{‘,j/,{) =« fo 1+d2( v (f(p) ) (yl (f(p) y/l )} f(t)dt"‘]/ fo{d(ﬁ‘ﬁ)}f(t)dt

Y[d@&, )] = w[d((F, ) ED, (f, @) 5D))]
< Y[M @& 7D] - o[, D]
< Y[Wd&E, D] - o[dE;, 7))
Y[d@E, 3] < Y[dELID] - [ (NdE,37)]
Sop|[()d(%;, 77)] = 0thusd (%}, 7;) = O,that is%; = 7;.
Hence fixed point of (f, ¢)is unique.

Corollary4.2:Let()?, d, E)be a soft complete metric space. Suppose the soft mapping(f, ¢) : ()?, d, E) - ()?, d, E)satisﬁes
the following condition:

w|d((F o@D (. 0)F))] < v (E3.)] - e[3(%,5,)]@2.0)
For each X, i, € X% + J.,where 1, ¢ are altering distance functions, and

BT, 0O E))+3(75.0.0)53))

7 (9?,1.37,1) _ fo{uaz(z;,(f.<p>(z;))+az(yj.(f.w)(ﬁ))} £(O)dtty fo{a(f;,y;)} £(6)dt

(A0 @)+ (7, 0)(5)))
+5 f £(0)de

(a2 030+ (5.0 0)ED )}
+n [ £(©dt
0

Where a,y,8, > 0and2a +y + 26 + 27 < 1is a soft constant. Then (f, ¢)has a unique soft fixed point inX.
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Proof: It can be proved easily as previous theorem
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