International Journal of Advance Research in Science and Engineering Q
Volume No.07, Issue No.01, January 2018 I ARSE

www.ijarse.com ISSN: 2319-8354

AN ANALYSIS OF FUZZY BINARY SOFT MAPPINGS

ON FUZZY BINARY SOFT CLASSES
Dr.Ashwani Sethi !

tUniversity College of Basic Science & Humanities
1Guru Kashi University, Talwandi Sabo

ABSTRACT

In the present paper, we introduce fuzzy binary soft mapping on fuzzy binary soft topological spaces. It is
defined on fuzzy binary soft classes of fuzzy binary soft sets over two initial sets U7, UZwith fixed set of
parameters. In this extension we define fuzzy binary soft continuity using such classes of fuzzy binary soft
mapping. We give needed examples. We prove the properties of fuzzy binary soft images and fuzzy binary soft
inverse images in detail. The findings are given in the form of Theorems.
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1. INTRODUCTION

In 1965, Prof L. Zadeh [8] introduced new concept for uncertainty called fuzzy set theory. Molodtsov
[6] initiated a soft set in 1999. Maiji et al [4] investigated a new approach including both fuzzy sets
and soft sets. Athar Kharal and B. Ahmad studied [2] fuzzy soft mapping on fuzzy soft sets.In 2016,
Ahu Acikgoz and Nihal Das [1] first defined the basic structures of binary soft set theory in two
universal sets and its basic properties. Further binary soft mapping was introduced by Sabir Hussain
[7]. In 2020, We [3, 5] have introduced fuzzy binary soft set and fuzzy binary soft topological spaces
over U, UZ. In this paper in section 2, we gave needed definition for our main result. In section 3, we
introduced and studied fuzzy binary soft mapping on fuzzy binary soft classes and proved its
properties.

2. PRELIMINARIES
Definition 2. 1 [3]

Let U7, U2 be the two initial universal sets, Ep be a set of parameters and Fs(1U ), Frs(I7 ) denotes the

set of all fuzzy sets over II_T;, u_rg respectively. Also let Ap SEp. Then (Frs, Ap) is said to be “fuzzy binary soft set
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“over U}, UZ , where Fus is a mapping given by Fes : Ap — F (U) x F (UZ), Fms(p) = (S, T) for each p € Ap

such that S c II_T;,TQ II_TE.

Definition 2.2 [3]
Let (Fis , Ap) and (Grs , Bp) be two fuzzy binary soft sets over U}, U, (Fus , Ap) is called a “fuzzy binary

soft subset” of (Gms , Bp) if
(i) Ar SBp,
(ii) Frs (p) is the fuzzy subset of G (p) for each p € Ar and is denoted by (Frs , Ap) £ (Gios , Bp), briefly. (Fius

, Ap) is said to be a “fuzzy binary soft superset” of (Gus , Bp ) if (Gms , Bp) is a fuzzy binary soft subset of
(Fros , Ap).

That is (Fros , Ap) = (Gros , Bp).

Definition 2.3 [3]

The “complement of a fuzzy binary soft set” (Fws , Ap) is denoted by (Fs , Ap ) € and is defined by (Fis ,
Ap) © = (Fros ©, 1 Ap), where Fis © 2 1 Ap — Fins (U 1) X Fros (U ?) is @ mapping given by Frs © (p) = (Fius (1p)) © for
all 1p € Ae.
Definition 2.4 [3]

A fuzzy binary soft set (Frs , Ap) over II.T;, II_Tg is said to be a “fuzzy binary null soft set” if for all p € Ap ,
Fros(p) is the null fuzzy set over I}, U2 and is denoted by 0 .
Definition 2.5 [3]

A fuzzy binary soft set (Frs , Ar) over U}, I is said to be a “fuzzy binary absolute soft set” if for all p

€ Ar , Fis(p) is the absolute fuzzy set over 'I.T;, 'I.Tg and is denoted by A.

Definition 2.6 [3]

“Union of two fuzzy binary soft sets” (Fus, Ap) and (Gms , Bp) over 'U;, 'I.L-ﬁz is the fuzzy binary soft set ,

where Cp = Ap U Bp and for each p € Cp,

Fegs (p). peAy\By
Hepo(p) =9 Grae(p), peBy\A,
}fr"bs'i?'-":] U'fl;r'a,g':}'?:], pe A, N By

We write (Hfbs s Cp) (Ffbs , AP) ¥ (Gfbs ) BP)
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Definition 2.7 [3]

“Intersection of two fuzzy binary soft sets” (Fws, Ap) and over 'U;, 'Uéz is the fuzzy binary soft set (His ,
Cr), where Cp = Ap N Bp and His(p) = Fras (2} N Grps () for each p € Cp, such that Fins(p) = (S1, T1) for each p

€ Ap and Gms = (Sz, T2) for each p € Br . we denote it by (Hrs , Pc) = (Frs , Ap) 1 (Givs , Br).

Definition 2.8. [5]

Consider the collection £ of fuzzy binary soft sets. Now £ is said to be a “fuzzy binary soft topology”
on Uy, U7 if

(i) B Aet

(ii) {(Fus , Ep)i/ i€l} & # implies U i) (Fis , Ep)i & £

(iii) (Fros, Ep), (Gros, Er) E T implies (Frus, Ep) i (Grs, Ep) E T.
Then (II_T;, II.TQ , T, Ep) is a “fuzzy binary soft topological space”.
Definition: 2.9 [2]

Let (X Ejand (T.E) be classes of fuzzy soft sets over X and Y with attributes from E and E’,
respectively. Letu : X — Y and p : E — E’ be mappings. Then a mapping f = (u, p) : (XE) — (T.E} is defined
as follows: for a fuzzy soft set (A, X) in (X E), f(A, Z) is a fuzzy soft set in (T, E") obtained as follows: for g €
p(E)SE’andyE€Y,

(A, D)B)Y) = Vxewsy) (Vaep-1m)nz A (@) (%), iful(y) # ¢, p'(B) NZ# ¢,

=0 otherwise.
f(A, X) is called a “fuzzy soft image of a fuzzy soft set” (A, X).
Definition: 2.10 [7]

Suppose (U1, Uy, E) and (V1, V2, E”) are two binary soft classes. Let u=m x n: P(Uy) X P(U2) — P(V1)
X P(V2); where m : P(U1) — P(Vy), n: P(Uz) »P(V2) and P : E—>E’ are mappings. Then binary soft mapping
from binary soft class (U1, Uz, E) to binary soft class (V1, V2, E’) is denoted as f : (U1, Uz, E) — (V1, V2, E”) and
is defined as : for a binary soft set (F, A) in (U1, Uy, E), (f (F, A), B); where B = p(A)< E’, is a binary soft set in
(V3, V2, E”) given by

f(F, A)(B) = u( U aep-1mynn F(a) ), for BEBCE’.
(f (F, A), B) is called a “binary soft image of a binary soft set” (F, A). If B = E’, then we shall write (f (F, A), E’)
asf(F, A).

3. FUZZY BINARY SOFT MAPPINGS ON FUZZY BINARY SOFT CLASSES

Definition: 3.1

Suppose (II.T;, II.Téz, Ep) and (‘t,i’é, ‘hi’q Ep*) are two fuzzy binary soft classes. Let w = u X v : Fs (II.T;) X
Fios (U3) — Fros(VE) X Fros(VZ); where u : Fos(U}) — Fros(V2), V : Fros(U2) — Fos(VZ) and e: Ep— E,* are
mappings. Then fuzzy binary soft mapping is denoted as f : (U, Uz, Ep) — (W, W2, E;*) and is defined as : for
a fuzzy binary soft set (Fus , Ap) in (II.T;, II.TE, Ep), (f (Frs , Ap), Bp); where B, = e(Ap)< Ep*, is a fuzzy binary soft
setin (V, V7, Ep*) given by

f (Fios , Ar)(7*)(@ b) = Ugs, new-1a, b)( U pee10nap Fins (p)) (s, 1), for p* € By S Ep*

=0 otherwise.
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(f (Fros , Ap), Bp) is called a “fuzzy binary soft image of a fuzzy binary soft set” (Fws , Ap). If B, = Ep*, then we
shall write (f (Fws , Ap), Ep*) as f (Fis , Ap).

Definition : 3.2

Letf: (II.T1 II.Tz Ep) — (“Jl, U: Ep*) be a fuzzy binary soft mapping from a fuzzy binary soft class
(II_Tl 'I.Tz Ep) to another fuzzy binary soft class (‘:,rl ':,i’* Ep*) and (Grs , Cp) be a fuzzy binary soft set in (‘Hl 'tf
Ep*), where Cp € Ey*. Then (F %(Gps , Cp), is a fuzzy binary soft set in (U}, UZ, E;) defined as: for p € & 1(Cp)
CE,,

1(Gs , Co)(P)(S.t) = Gs(e(P))(W(s, 1)),  for e(p) € Co.

=0 otherwise.

(f (Gs , Cp), Dp) is called a “fuzzy binary soft inverse image” of (G , Cp).

We can rewritten (f "*(Gmws , Cp), Dp) shortly as f*(Gus , Cp).

Example : 3.3

Consider the following sets:

Ul ={s" %% WE={th %}, Vi={a' a?a%}, Vi={b'b?%b%},

Ep={p, p% p% p'}, Ep* = {p**, p*? p*°}

and (U, U2, Ep), (V3, V3, Ep*) are fuzzy binary soft classes. Define e : Ep — Ep*, U : Faos(U}) — Fros(V3) and v :

Ffbs(l]jg) — Ffbs("'aré) as:

u@sh) = a2 u(s?) = ad u(s®) = at,
v(th) = b2, V() = b, V(E) = b2,
e(p!) = p**, e(p?) = p*?, e(p) = p*?, e(p?) = p*°.
Choose two fuzzy binary soft set in (I}, UZ, Ep) and (V}, V3, Eo*) respectively, as
(Fros , Ap) ={(p?, ({D—.a F}{TFE})) (®°, ({FE D—,} {Eﬁn_-}))

(o ({a F —} {; D— —}))}
(Grws, Be) ={(p*. { = = —} {—,— —})) (p*?, ({ — —} {— — —}))}

nz' 04 ' Dz 0 G 0’ ne ' o ol 06’ D2

Hence the fuzzy binary soft mapping f : (II.Tl II.T , Ep) — (':,Fl, ':,F* E,*) is given as:

For a fuzzy binary soft set (Fss , Ep) in (U}, 'I.Tz Ep) ; (F (Fis, Ap), Bp), Bp=e(Ap) = { p*2 p*%},

is a fuzzy binary soft set in (V, Wz, E;*) obtained as:

f(Fros , Ap) p** (', b') = Ugs vew-1(a b)( Upee-10mnap Fros())(S, 1) (since e(p*)NA, = {p’})
= Uss 2 (Up3 Fros(p)) (s, 1)

=Us, 2 (UFns({ p°}))

= 2
= ({0
Therefore, f(Fs , Ap) p*2 (al, b') = (0.3,0.6)
f(Fs , Ar) p*2 (8% b?) = Us vew-1(a, b)( Upee-10mnap Fros()) (S, 1) (since e(p*?)NAp = { p})

= Ust, 3 (Ups Fros(p))(s, 1)
= U, i (UFns({ p%}))

= (115
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Therefore, f(Fs , Ap) p*? (a2 b%) = (0,0.2)

f(Fios , Ap) p*2 (@3, b3) = Us, vew-1(a b)( Upee-1gpmnap Fios())(S, 1) (since e*(p**)NAp = { p})
= Us2,u (Ups Frs(p))(s, 1)
=U s2,t1 ( U Ffbs({ ps}))

= (5

Therefore, f(Fus , Ap) p*? (a3 b%) = (0.8,0.1)
By similar calculations we get

(f (Frs, Ap), B)) ={(p** { = = ; —} {E D—. H})) (p*3, ({D. a F} {— E T}))}
Definition: 3.4

Let f: (U}, U, Ep) — (W%, W2, E;*) be a fuzzy binary soft mapping and (Fss , Ap) and (Grs , Br) are
fuzzy binary soft sets in (U}, U, E,), then for p* € E*, (a, b) € (V%, W2), the “fuzzy binary soft union and

intersection of fuzzy binary soft images” f (Fws , Ap) and f (Gis , Bp) in (':Jé, ':,FQ E,*) are defined as

(f (Fios , Ap) U (Gs , Be) ) (p*)(a, b) = f (Fios , Ap) (p*)(a, b) U f (Grs , Br) (p*)(a, b),
(f (Fros , Ap) T f (Gos, Bp) ) (p™)(a, b) = (Fros , Ap) (p*)(a, b) 1 f (Grs , Br) (p*)(a, b),
Where U, 1 denote fuzzy binary soft union and intersection of fuzzy binary soft images in (¥, V3, Ep*) .

Definition: 3.5

Letf: (II.T1 II_Tz Ep) — (':Jl, ‘tf E,*) be a fuzzy binary soft mapping and (Fs , Ap) and (Grs , Bp) are
fuzzy binary soft sets in (U, W2, E,*), then for p € E, (s, t) € (U, UZ) the “fuzzy binary soft union and
intersection of fuzzy binary soft inverse images” f *(Fs , Ap) and f (Gps , Bp) in (II.T;, II.TQ, Ep) are defined as

(F4(Fros , Ap) U f4(Grs , Br) ) (P)(s, 1) = F(Fios , Ap) (P)(s, ) T F4(Grs , Br) (p)(s, 1),
(F*(Fros , Ap) 11 F(Gros , Br) ) (P)(s, 1) = F(Fios , Ap) (p)(s, 1) F1 F(Gros , Br) (p) (S, 1),
Where U, i denote fuzzy binary soft union and intersection of fuzzy binary soft inverse images in (II.T;, II_Téz, Ep).

Theorem : 3.6
Let f: (U, UZ, Ep) — (V%, U2, Ep¥) and w : Fros(U}) X Fros(UF) — Frns(V2) X Fios(W2); Where u : Fis
(II_T;) — Ffbs('-:,i’é), v Ffbs(IHE) — Ffbs('u'é) and e: Ep— Ep* be mappings. For fuzzy binary soft sets f (Fms , Ap), f
(Gios , Bp) and a family of fuzzy binary soft sets (Frs , Ap);i in (II.T II.Tz Ep) we have
(i) f(B) = B
(ii) f (UF, UF) € (w2, v2)
(iii) If (Ffbs s Ap) i (Gfbs , Bp) then f(Ffbs , Ap) & f(Gfbs y Bp)
(iv) f ((Frs , Ap) U (Grs , Bp)) = f (Fis , Ap) U f (Grs , Bp)
In general, f (i (Fros , Ap)i = Ji (F(Fros , Ar)i)
(V) f ((Frs , Ap) 11 (Gos , Bp)) € f (Fros , Ap) 1 f (Gros , Bp)
In general, f (ﬁ. (Ffbs , Ap)i & ﬁi (f(Fbe , Ap)i).
Proof:
(i), (ii) is obvious.
(iii) Consider, (Fas , Ap) £ (Gs , Bp)
We have, f (Fis , Ap)(7*)(a, b) = I—'Ilis_rJE 11'_1|:|:_E:':|{L‘Ir.'l g pend, Frs(P)) (s 1)
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= U[s_rJE wirgby Up & pena, Fs(p) (s.t)
= U[S_I.‘:'E w e by Up £ s i [pnE, Grs(P) (s.1)
= f(Guws , Be) (p*) (a, b)
Hence, f(Fis , Ap) £ f(Gms , Bp)
(iv) For p*e Ep* and (a, b) € (W7, W), we show that
f ((Fios , Ap) T (Givs , Be))(#*)(a, b) = f (Fros , Ap)(p*)(a, b) T f (Grs , Bp)(#¥)(a, b)
Consider,
f((Fros , Ap) U (Gs , Br))(7*)(a, b) = f ((Hws , Ap U Bp) (p*)(a, b) (say)
= U[S_t:'E'L'L'_i[E_E:"_‘l{U_ﬂ £ & [pan (A, UE,) Hps(p)) (= 1)

I}asﬂpl pEAP—Bpﬂg‘i(pa]
Where , H(p) ={ Gras (). peBy,— A, Ne  (p+)
Frpe(p) U B (p). ped,NByNe™ (p )

forp € (Ap UBp) U e *(p =).

Therefore, f ((Fis , Ap) T (Gros , Bp))(7*)(a, b)

Ifr;,.s(p], pEA_ﬂ—Bpr"lg‘l{px]
= U[s_rJEw‘ir_c_bj (U[ G,f::'.s EF"]* P EBp - "1_1:! N 9_1{}’3‘ * ) ------ Q)

Frpe (p) U G (p), peA,NBy,Ne  (p )

By definition 3.4 we have,
(f (Fros , Ap) U T (Grs , Br)) (p¥)(a, b) =1 (Fos , Ap) (p*)(a, b) U f (Gros , Be) (p*)(a, b)
= (Utsoewt(ai(Up e et pegns, Fros(2)) (5.9
U (Visoewt s (Up = = (peyn, Grms @) (5.0))
=U[s.tﬁls w'ir_c_bj':up Ee'i[_ﬂtjn[ﬂz,uﬁpj{thsfpj UGhs(p)) (s.1)

I}asﬁtﬂ, pEHp—BpﬂE_ifpﬂ
= U[S_rJEw‘ir_c_i:-j (U{ G,f::'.s l:?’]* F "—"Bp - Ap n 9_1{P *) ) ----------- 2
Frpe (p) U G (), peA,NBy,Ne ™ (p =)

Therefore, from (1) and (2) we get,
f ((Fios , Ap) T (Givs , Bp)) = f (Fivs , Ap) T f (Gros , Bp)
(v) For p*€ Ep* and (a, b) € (VZ, ¥7), and using definition 3.4, we have

f((Frs , Ap) T (Gros , Be)) (p*)(@, b) = ((Hs , Ae N Bp) (7%)(a, b) (say)
= U[S_t:'E'I-'L'_i[E_E?'_‘lI:U_ﬂ £ 7 [pn(ApnEy) Hps(p)) (=8

= U[s.t:'Ew‘i[c.EJj{Up Ee'i[ptjn[ﬂl,nﬁpj[thslzp] N G (p)]) (=.1)
= U oew—ran(Us Ee'ir_ptjnr_apnﬁpj[thg':P] (s.t) N Gs (@) (s.8)])
c {Uf.s_tf'Ew'i[c_bj{Up & pena, thg':p]]{&ﬂ]

N [U[.s.rilew-ir_c.izj':up £ 5~ pe)nE, thgip]](s,ﬂ]

= (Frs , Ap) (p*)(a, b) 71 f (Gs, Bp) (p*)(a, b), for p*= e(p)
= (f (Fros , Ap) 71 T (Gs , Bp)) (p*)(a, b)
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Hence f ((Fs, Ap) 11 (Gms , Bp)) £ f (Fros , Ap) T f (Gos , Bp).
Hence the theorem.
Theorem : 3.7
Let f: (U, UZ, Ep) — (W, W2, Ep*) and W : Fios(U3) X Fros(UF ) — Fros(2) X Fros(V2); where u : Fres
('I.T;) — Ffbs('-ai’é), vV Ffbs(II-Tg) — Ffbs(T"ar;) and e: Ep— Ep* be mappings. For fuzzy binary soft sets f (Fus , Ap), f
(G , Bp) and a family of fuzzy binary soft sets (Frs , Ap)i in ('iai’é, ‘iai’q Ep*) we have
(i) f1@) =0
(i) (W, V) £ (II.T;, II_TE)
(III) If (Ffbs , Ap) £ (Gfbs ) BP) then f '1(Ffbs ) Ap) £ f'l(Gfbs ) Bp)
(iv) f 1 ((Fros , Ap) U (Gros, Bp)) = 1 (Fis , Ap) U f (Gros , Bp)
In general, f 1 (J; (Fros , Ap)i = i (f X(Fros , Ar)i)
(v) f((Fros, Ap) 1 (Gos , Bp)) = f *(Frbs , Ap) M T (Grs , Bp)
In general, f (i (Fros , Ap)i = i (F *(Fros , Ar)i).
Proof:
(i), (ii) is obvious.
(iii) Consider, (Fis , Ap) £ (Gros , Bp)
We have, f 1(Fros , Ar)(P)(s, t) = Fros(e(p))(W(s, 1))
= Fs(p*)(w(s, 1) , e(p)=p*
£ Gs(p*)(W(s, 1)
= Gms(e(p))(w(s, 1))
=f(Gis , Bp)
Hence, f'l(Ffbs , Ap) Ef '1(Gfbs , Bp)
(iv) For p € Epand (s,t) € (U}, UZ), we have
f4 ((Fros , Ap) U (Gros , B)) (P)(s, 1) = ((His , A U Bp) ()(s, 1)
= Hiws(e(p))(w(s, 1)), e(p) € Ap U Bp, W(s, t) € (V1 V?)
= Hus (pP*)(W(s, 1)), where p* =e(p)

Frp: (p +)(wis, 1)) p* edy — By
— { Grae (p #) (w(s, ), p* €Bp—Ap —oooeee )
*F:’-E's{? *:] U 'F,;"E'.g{p a:]{v.rl:s,t;]:], pxe Ap n Bp

By definition 3.5 we have,
(f* (Fros, Ae) U f (Guos , Be)) (P)(st) = (Fros, Ap) (P)(s, ) U T (Grs, Be) (P)(s, 1)
= Fros(e(p))(W(s, 1)) U Grs(e(p))(W(s, 1), p*=e(p) € Ap U Br

Frpe (p ) (wis, 1)) p*ed, —By
= { r_Tfag{p =)wls, £, p*eBp—Adp oo @
‘F}-E‘s{,"? *:] u E.-m':]'? *:]':“":Sst:]l P EHF‘ n BF‘

Therefore, from (1) and (2) we get,
fl ((Fios , Ap) o (Gos , Bp)) =1 1 (Fros , Ap) o f'l(Gfbs , Bp)
(v) Forp € Epand (s;t) € ('I.T;, II.T:E), and using definition 3.5, we have
f4((Fios , Ap) 71 (Gros , Br)) (P)(s, 1) = f *((Hros , Ap N Bp) (p)(s, 1) (say)
= His(e(p))(W(s, 1)), e(p) € Ap N Bp
= Hus (pP*)(W(s, 1)), where p* = e(p)
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= (Frs(p*) y Gos(p™))(W(s, 1))
= Fros(€(p))(W(S, 1)) 7T Gros(e(p)) (W(S, 1)),
= Y(Fis , Ap)(p)(s, t) 71 T 2(Gros , Ap)(P)(S, 1)
= [f Y(Frs , Ap)(p) 11 T X(Grs , Ar)](p)(S, 1)
Hence f((Fis, Ap) 1 (Gs , Bp)) = f (Fros , Ap) 1 f(Grs , Bp)
Hence the theorem.

4. CONCLUSION
Here we introduced “fuzzy binary soft mapping on fuzzy binary soft topological space. It is defined on fuzzy
binary soft classes of fuzzy binary soft sets over two initial sets II.T;, II.TQ with fixed set of parameters. In this

extension we defined fuzzy binary soft continuity using such classes of fuzzy binary soft mapping. Further we
proved the properties of fuzzy binary soft images and fuzzy binary soft inverse images. It will supportive for
additional exploration augmentation in fuzzy binary soft mapping.
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