CHAPTFR - 777



CHAPTER III
FUZZY SOFT MAPPINGS

Definition 3.1

Let (U,E) and (U*,E*) be classes of fuzzy soft sets over U and U*with attributes
from E and E* respectively. Let p: U —» U* and y: E = E* be mappings. Then a fuzzy soft
mapping f = (p, y): (U,E) = (U*, E*) would be defined as follows.

For a fuzzy soft set Fp in (U,E), f(F,) is a fuzzy soft set in (U*, E*) obtained as
follows : for p € y(E) €S E*andy € E*,

Vieo-1(5)(Vaey-1(p) Fa (@) (), if p~2(y) # &,y (B) # ¢
f(FA)B)(Y) =

0, otherwise
f(F,) is called fuzzy soft set image of the fuzzy soft set Fy.

Example 3.2

Let U = {a,b,c} and U* = {x,y,z}, E = {e; e,, €3, 4}, E* = {€}, €5, €3} and (U,E),

(U*, E*) classes of fuzzy soft sets.
Let p:U — U* and y: E — E* be mappings defined as p(a) =z, p(b) =y, p(c) =y
and y(e;) = €3, y(ez) = e, y(es) = e3, y(ey) = €.
Let A = {e4, e,, e4}. Let us consider a fuzzy soft set F, in (U, E) as
Fp = {F(ey) = {(a,0.5), (b, 0), (c,0.8)}
F(e,) = {(a,0.1), (b, 0.9), (¢, 0.5)}
F(es3) = {(a, 0), (b, 0), (c, 0)}

F(e,) = {(a, 0.4), (b, 0.3), (c,0.6)}}
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Now,
fFA) (€1) ) = Vsep1 (Vaey-1(e;) Fa@) (5)

=0, Since p~1(x) = ¢.

fFD(E)®) = Vserter) (Vaey-1(e) Fa@) (5)

Vse,)(Vaege, e Fa(@)) (s)
Vse,c}(Fa(er)VFa(e2))(s)

= VsE{b,C}({(a: 05): (b: 09)' (C, 08)}) (S)

=V(0.9,0.8)
=0.9
fF)(e)® = Vieria) (Vaey-i(ey) Fa@) )
= Ve (Vaegesen Fa@) (5)
Vse@((Fa(er) VFa(e2))(5)

= VsE{a}({(a; OS)! (b, 09)1 (Ci 08)}) (S)

=0.5
fFA) (€)X = Vser160 (Vaey-1(ey) Fa(@) ()
=0, since p~1(x) = ¢
fFD(E)E) = Vserttr) (Vaeyi(e,) Fa@) )
= Vseg(Vaege, FA@) ()

Vse(b,c}(FA(ed,)) ()

= Veepg{(@, 0.4, (b,0.3), (c, 0.6))) (5)

=V/(0.3,0.6)

=0.6
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fFA)(€1)@ = Vserita (Vaey-i(ey) FA@) )

= Vse)(Vaege, Fa(@) (5)

= Vsea(Falen)) ()

= Vse@({(a,0.9), (b,0.3), (5, 0.6)}) ()

=0.4
fEA(€3)®) = Vaerien (Vaey-1(e;) Fa(@) ()

= 0, Since p~1(x) = .
fED(ER)®) = Vi) (Vaey-i(ey) FA®) ()

= Vsewg(Vaeges Fa(@) ()
Vsetbei(Fales)) (s)

= VsE{b,C}({(av 0), (b, O)! (Cl O)}) (S)

=0
f(Fa)(€3)@ = Vserite) (Vaey-1(ey) FA@) (5)
= Vseta)(Voetes) Fa(@) (5)

Vse{a}(FA (e3)(s)

= Veem{(@ 0), (b, 0), (c, 0)}) (5)

=0
Thus
f(Fa)
= {(e1, {x,0), (,0.9), (z,0.5)}), (€3, {(x, 0), (3, 0.6), (z, 0.4)}), (€3, {(x, 0), (v, 0), (z, 0)})}
Definition 3.3
Let (U,E) and (U* E*) be classes of fuzzy soft sets over U and U*with attributes

from E and E* respectively. Let p:U—U* and y:E— E* be mappings and

45



f: (p, v): (U,E) = (U*,E") be a fuzzy soft mapping. Then f = (p, y) is said to be one-one or
injective (respectively, onto or surjective) if both p: U —» U* and y:E — E* are one-one or
injective(respectively, onto or surjective) mappings. If f = (p, y) is both injective as well as

surjective, then f = (p, y) is said to be a fuzzy soft bijective mapping.
Example 3.4

Let U={a,b,c} and U* = {x,y,2z}, E={e;e,,e3}, E' = {e;,eé,eg} and (U,E),

(U*, E*) classes of fuzzy soft sets.
Let p:U - U* and y: E - E* be mappings defined as p(a) = z, p(b) = x, p(c) =y
and y(e;) = e3, y(ez) = e3, y(es) = e;.
Let A = {e;, e,}. Let us consider a fuzzy soft set F4 in (U, E) as
Fa = {F(e;) = {(a,0.5), (b,0.4), (c, 0.8)}
F(e,) = {(a,0.1), (b,0.9),(c,0.5)}

F(e3) = {(a, 0)! (b, 0), (C' 0)}}

f(Fa)(e1)(®) Vsep-1(x) (Vae\u“l(e;) Fa (a)) (s)

= Vsem)(Voeges) Fa(@) ()

Visew)(Fa(es))(s)
= Vse,({(a, 0), (b, 0), (c, 0)}) (s)
=0
f(Fa)(e1)®) = Vsepriey) (Vuew-l(e;) FA(")) )
= Vsei(Vaegea) Fa@) (5)
= Vser(Fales)) (s)
= Vserq({(@,0), (b, 0), (¢, 0)}) (s)

=0
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f(Fa)(e) ()

f(Fa)(e2) )

f(Fa)(e2)®)

f(Fa)(e;)(2)

f(Fa)(e3)®)

= Vsepi) (Vuew"l(e'l) Fa (a)) ®)

= Vsea)(Voeges) Fa(@) (s)

= Vse@)(Fales)) (s)

= Veeg({(a, 0), (6,0, (6, 0)}) (5)

=0

= Veerit0 (Vaey-1(e) FA@) )

= Vsew)(Vaeten) Fa@) (5)

= Vsemw)(Faler)) (s)

= Vet (@, 0.5), (b,0.4), (¢, 0.8)}) (5)
=0.4

= Vsep1(5) (Vaey-1(ey) FA@) )

= Vser(Vaeten Fa(@) (5)

= Vsetp(Faler)) (s)

= Vierg{(2,0.5), (b, 0.4, (c,0.8)}) (5)
=0.8

= Vi1 (Vaey-1(e;) FA®) )

= Vsega)(Vaeten) Fa@) (5)

= Vseta)(Fale1)) (s)

= Ve {(a, 0.5, (b, 0.4), (c, 0.8)}) (5)
=0.5

= Vet (Vaey-1(e;) FA®) )

= Vsew)(Vaete,) Fa@)) (5)
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= Vsem)(Fa (e2)) (s)
= VSE{b}({(a: 0-1); (b; 09)1 (Cr 05)}) (S)

=0.9
fE(€)®) = Vserion (Vaey1(ey) Fa@) ()
= Vsere)(Vaetes Fa(@) ()
= Vse(Falez)) (s)

= VSE{C}({(al 01): (b, 09): (C, 05)}) (S)

=0.5
fFa)(e3)@ = Voep1e) (Vaey-1(e;) FA@®) )
= Vsega)(Vaetey Fa(@) (5)
= Vee@(Fa(ez)) (s)
= Vse{(@, 0.1), (b, 0.9), (¢, 0.5)}) (5)

=0.1

Thus
f(Fa)
= {(e1, {(x,0), (y,0), (z, 0)}), (e3,{(x,0.4), (y,0.8), (z,0.5)}), (e3,{(x,0.9), (v, 0.5), (z, 0.1)})}
Definition 3.5

Let (U,E) and (U* E*) be classes of fuzzy soft sets over U and U*with attributes from
E and E* respectively. Let p: U - U* and y: E - E* be mappings and f = (p,y): (U,E) -
(U*,E*) be a fuzzy soft mapping. Then for a fuzzy soft set Gg in (U*,E*), f~*(Gg) is a
fuzzy soft set in (U,E) obtained as follows. For a € y"*(E") SE and x€E,
f~1(Gg) (@) (%) = Gg(y(0))(p(x)). f~2(Gp) is called a fuzzy soft inverse image of the

fuzzy soft set Gg.
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Example 3.6

Let U = {a,b,c} and U* = {x,y,2}, E = {ey e, 3,€4}, E* = {e}, e, €5} and (U,E),

(U*, E) classes of fuzzy soft sets.
Let p:U - U* and y: E - E* be mappings defined as p(a) =z, p(b) =y, p(c) =y
and y(e;) = ey, y(ez) = ey, y(es) = ez, y(ey) = €.
Let B = {e;, e,}. Let us consider a fuzzy soft set Gg in (U, E) as
Gg = {G(e;) = {(a,0.2), (b, 0.6), (¢, 0.4)}
G(e;) = {(a,0.5), (b,0.9), (¢, 0.3)}

G(e'3) = {(al 0): (br 0)! (Ci 0)}}

Now

£1(Gp)(e1) (@) = Gp(w(e1))(p(2)) = Gp(e;)(@) = ({(x,0.2), (¥,0.6), (z, 0.H)})(2) = 0.4
f=2(Gg)(e,)(b) = Gp(y(e))(p(®)) = G(e,)¥) = ({(x,0.2), (¥,0.6), (z 0.4)}))(y) = 0.6
£71(Gp)(e1) (©) = Gp(y(e))(p(c)) = Gu(e1) ) = ({(x,0.2), (v, 0.6), (z, 0N () = 0.6
f~1(Gg)(e2) (@) = Gp(y(e2))(p(@)) = Gp(e;)(2) = ({(x,0.2), (y,0.6), (z,0.)})(z) = 0.4
£=1(Gg) (e2) (b) = G(v(e2)) (p(d)) = Gg(e1) ¥ = ({(x,0.2), (¥, 0.6), (z, 0.HN({¥) = 0.6
£71(Gg)(e2)(c) = Gp(y(e2))(p(0)) = Gg(e1)(¥) = ({(x,0.2), (v, 0.6), (z, 0.HNG) = 0.6
£ (G) (e3)(a) = G (y(e3))(p(a)) = Gg(e3)(z) = ({(x,0), (,0), (z, ON(2) = 0

£~ (Gg)(e3) (b) = Ga(w(e3))(p(b)) = Gp(e3)¥) = ({(x,0), ¢, 0, (z NI = 0
f=1(Gg) (e3) () = Gp(w(es))(p(0)) = Gr(e3)®) = ({(x,0), (v, 0)', (z ON{y) =0
f~1(Gp)(es) (@) = Gp(y(ex))(p(a)) = Gg(e;)(2) = ({(x,0.5), (y,0.9), (z,0.3))(z) = 0.3
£~1(Gg)(e4) (b) = Gp(v(es)) (p(b)) = Gg(ez) () = (% 0.5), (¥, 0.9), (z, 0.3)N(y) = 0.9
f71(Gp) (e4) (©) = Gp(v(es)) (p(0) = Gg(ez)®) = ({(x,0.5), (,0.9), (z, 0.3))(¥) = 0.9
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Thus

f~*(Gg)
= {(eli {(Xv 04’): (Yi 06): (Z: 06)}), (eZI {(X, 04)! (yl 06): (Z: 0)}): (83, {(X, O)u (y: 0): (Z: 0)});

(e4,{(%,0.3),(y,0.9),(z,0.91}

Definition 3.7

Let (U,E) be classes of fuzzy soft sets over U with attributes from E. Let p: U —» U
and y:E - E be mappings and f: (p,y): (U,E) = (U,E) be a fuzzy soft mapping. Then
f= (p,y) is said to be fuzzy soft identity mapping if both p:U — U and y:E — E are
identity mappings.

Example 3.8

Let U={a,b,c} and E = {e;e;, e3} and (U,E) be a class of fuzzy soft sets. Let
p:U = U and y: E —» E be mappings defined as p(a) = a, p(b) = b, p(c) = c and y(e,) =
es, y(ey) = e,, y(esz) = e;. Here both p and y are identity mappings and hence by our
definition f: (p, y): (U,E) — (U*, E*) is a fuzzy soft identity mapping denoted by ‘i’.

Let A = {e,, e,}. Let us consider a fuzzy soft set F in (U, E) as

Fa = {F(e;) = {(a,0.5), (b, 0.4), (c, 0.8)}
F(e,) = {(a,0.1), (b, 0.9), (c, 0.5)}
F(e3) = {(a,0), (b, 0), (c, 0)}}
i(FA)(e)@ = Vsepi@(Vaey1(en) Fa(@) (5)
= Vsea)(Vaege,) Fa(@) (5)
= Vse@(Fa(e))(s)
= Vseq@({(@,0.5), (b, 0.4), (c, 0.8)}) (s)
=05
i(FA)(e) () = Viep1)(Vaey-1(ey) Fa(@) (5)

= Vsem)(Voege,) Fa@)) ()
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= Veqw)(Fa(e))(s)
= Ve ({(a, 0.5), (b,0.4), (¢, 0.8)}) (5)
=04

i(FA)(E)© = Viep1(o(Vaey-t(en Fa(@) ()
= Vse@(Vueten Fa(@) ()

Vsere(Fa(e))(s)

= Vee(({(a,0.5), (b, 0.4), (¢, 0.8)}) (5)

Il

=0.8

In a similar way

i(Fa)(ex)(@) = 0.1, i(Fp)(ex)(b) = 0.9,i(Fa)(ez)(c) = 0.5

i(Fa)(e3)(@) = 0, i(Fa)(e3)(b) = 0,i(Fa)(e3)(c) =0
Thus
i(Fa)
= {(e1, {(x,0.5), (y,0.4), (z,0.8)}), (e2, {(x,0.1), (¥, 0.9), (z, 0.5)}), (e3, {(x,0), (y, 0, (z, 0)})}
Theorem 3.9

Let (U,E) and (U*, E*) be classes of fuzzy soft sets over U and U*with attributes from

E and E* respectively. Let p: U — U* and y:E - E* be mappings and f = (p,y): (U,E) —
(U*, E*) be a fuzzy soft mapping. Then

i. (@)=, f(E)EE"

i. (@) =0,f(E)=E
iii. Fx, €F; = f(F}, ) Ef(F},) VF4,. F}, € (U,E)

iv. Gi, €G3, = f*(Gg,) Ef'(GE,)

v. f(f~1(Gg)) € Gg,VGg € (U*, E*), the equality holds if f is surjective.

vi. Fp € f71(f(Fy)), VF4 € (U, E), the equality holds if f is injective.
vii. f(Uuea Fi.) =Uqen (f(F4,)) VF4 € (U,E), 0 € A
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f~1(Tgen GB,) =Usea (F7*(Gh,)) VGG, € (USE®, 0 € A.

viii. f(Paes Fa,) =Maca (f(FL,)) VFE, € (UE), 0 € A

7! (Ayen GE,) =Feea (' (G, )) VG, € (U,EM), a € A..

ix. £'(G§) = (f"'(Gp))°
6
x. (f(Fa)" € (f(FR)) VF4 € (U ).

Definition 3.10

Let (U, E, 1) and (U*, E*, %) be fuzzy soft topological spaces. Let p: U = U” and
y:E — E* be mappings and f: (p, y): (U,E) = (U",E") be a fuzzy soft mapping. Then
f: (p, v) is a fuzzy soft continuous if the inverse image under f: (p, y) of any Gg € 1" is a
fuzzy soft set F5 € ti.e., f~!(Gg) € 1 whenever Gy € T°.
Example 3.11

Let (U,E, 1) and (U*,E*,1*) be fuzzy soft topological spaces. Let U = {a, b, c} and
U* = {x,y,2}, E = {e; &5,e3,¢4}, E = {e}, 5, €3} and (U,E), (U",E") classes of fuzzy soft
sets. Let p: U » U” and y: E — E* be mappings defined as p(a) = z, p(b) =y, p(c) =y and
yey) = ep, ylep) = ey, yies) = e3, yley) = ey. Let Ay = {ey, e}, Ay = {ey,ep,e3},
B, = {e},e,}, B, = {e},¢,,e;}. Let us consider a fuzzy soft sets F/!M and F2A2 in (U,E) and
GB]1 and Géz in (U*,E") as
Fh,
={(e},{(a,0.1), (b,0.2), (c,0.2)}), (e, {(a,0.1), (b, 0.2), (c,0.2)}), (e {(a, 0), (b, 0), (¢, 0)})}
Fa,
= {(e1,{(a,0.6), (b,0.7), (c,0.7)}), (e5,{(a,0.6), (b, 0.7), (c,0.7)}), (e, {(a,0.6), (b, 0.4), (¢, 0.4)})}
Gg,
={(ell {(al 03)! (bl 02)! (CI 01)]): (62,{(3: 05), (bl 09)) (Cl 06)}); (631{(3, 0)! (b' 0)1 (CI O)})}
G,
= {(e1, {(a,0.3), (b,0.7), (c,0.6)}), (e5,{(a, 0.8), (b, 0.9), (¢, 0.7)}), (e, {(a,0.2), (b,0.4), (¢, 0.6)})}
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Let 1= {®,EF} ,Fi,}and v* = {&,E’, Gg,, G3,}, where

& = {(e1,{(2,0), (b,0), (c, 0)3}), (2, {(a,0), (b,0), (c, 0)}), (e3, {(a, 0, (b,0), (c, )}
E = {(e1, {(2,1), (0, 1), (¢, D, (e, {(a, 1), (b, 1), (e, 1)}, (es, {(a, 1), (b, 1, (¢, DN}
& = {(e1,{(a,0), (b,0), (c,0)}), (e, {(2,0), (b, 0), (c, 0)3), (e3, {(a, 0), (b,0), (c,0)}}
E' = {(er,{(a 1), (6, 1), (c, DN, (e2, {(a, 1), (b, 1), (c, DY), e, {(a, 1), (b, 1), (c, D)}
()

(@) ()@ =8 we))(p@) =& ()@ = ((x,0),,0), z0ONE =0
(@) () ®) = B (ye))(p®)) = & (e;) ) = ({(x,0), (¥,0), 2 ONE) =0
(@) (e =8 () (p) = & (e) ) = ({(x,0), (v,0), (z ONE) =0
(3 ()@ = 8 (w(e))(p@) = & (€)@ = ({(x,0),(7,0), (0N =0
(@) () () = & (ye)) (p®)) = & (&) ) = ({(x,0), (¥,0), (z DN = 0
(@) () (@) = ' (we))(p(©) = B (&) ) = {(x,0), (3, 0), (2 OH() =0
(@) (ex) (@ = & (y(es))(p@) = &(e3)(@) = ({(x,0), (¥,0), (z,ON(2) =0
(3" () (0) = & (wles)) (pM) = & (e3) ) = ({(x,0), (3, 0), (z,ON(y) =0
(3 (e2)(©) = B W) (p(@) = & (e5)y) = {(x,0), (3, 0), (. ONE) =0
Thus £(8) = &

(i1)

' (E) )@ =E (e (p@) = E'(e;)@ = (1), ¢, D, & DNE) = 1
' (E) ) ® = E () (p®) = E'(e;))» = {x D, (v, D, 2 DH(G) =1
' (E) @ = E' (e (p©) = E'(e))) = (1D, ¢ 1, 2 DHG) =1
(E) ()@ = E (e (p@) = E' (1)@ = (&, 1), (v, 1), & D) = 1
1 (E) () ® = E W) (p®) =E'(e)y) = (&1, D, @ DPE) =1
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' (E)e)© =E e (p@) = E'(e)® = (& D, (0, D, & DHG) =1

1 (E) )@ = E (wle))(p@) = E'(e5)(@) = (D, (v, 1), (z DN(@) =1

1 (E) ) b) = B (wea)(p®) = E'(e5) ) = (D, (v, D, & DHG) =1

1 (E)(e3)(0) = E (wes))(p(©) = E (e3)(y) = {x, 1), (v, 1D, z DN(y) = 1

Y E ) =E

(ii1)

'(Gg,) () (@ = Ga, (e (@) = Gg, (e1) @) = ({(x,0.3), (+,0.2), (2, 0.DN(2) = 0.1
7'(Gg,) () (®) = Gg, (w(e))(p(b)) = G, (e1)(y) = ({(x,03), (¥,0.2), (z, 0.DN () = 0.2
'(Ga,) (eD)(©) = Gg, (W(e))(p() = Gy, (e1) ) = ((x,0.3), (,0.2), (z, 0.DN({) = 02
1(Gg,) () (@) = G§, (w(e))(p(@) = Gg, (e1) (@) = ({(x,0.3), (y,0.2), (, 0.} (@) = 0.1
(Gg,)(e2)(b) = Gg, (w(e)) (p()) = Gg, (€)(y) = ({(x,0.3), (¥,0.2), (z, 0.} (y) = 0.2
£7'(Gg,)(e2) (©) = Gg, (w(e2)) (p(c)) = Gg, (€1) () = ({(x,0.3), (¥,0.2), (z,0.1D})(y) = 0.2
£'(Gg,)(e3) (@) = Gg, (w(e))(p(@) = G, (e3)(@) = ({(x,0), (¥,0), (z. ON(2) = 0
71(Gg,)(e3) () = Gg, (w(es)) (p(b)) = G, (e3)(y) = ({(x,0), (¥,0), (. ON() = 0
'(G,)(e3)(©) = Gg, (W(es)) (p(0)) = Gg, (e3)(y) = ({(x,0), (¥,0), (. ON(y) =0

£ (Gs,)

= {(e;,{(a,0.1), (b,0.2), (c,0.2)}), (e2,{(a,0.1), (b,0.2), (c,0.2)}), (63,{(a, 0), (b,0),(c,0)N}
=F},

(iv)

£71(G3,)(e) (@) = G3,(w(e)(p@) = Gg,(e)) (@) = ({(x,03), (,0.7), (z,0.6))(2) = 0.6
(G4, () (®) = G, (w(e))(p®) = G, (1)) = ((x,0.3), (3,0.7), (z,0.60N () = 0.7
(G4 () (©) = G3,(w(e)) (p(e)) = Gi, (e,) ) = ({(x,03), (y,0.7), (z, 0.6 () = 0.7
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7'(G3,)(e2) (@) = G3,(w(e)) (p(@)) = G, (e1)(@) = ({(x,03), (3,0.7), (,0.6)}(2) = 0.6
f'(Gg,)(e2) () = Gy, (w(e2)) (p(b)) = G, (e1)¥) = ({(x,0.3), (¥,0.7), (z, 0.60N(y) = 07
£'(Gs,) (€)(0) = G, (w(e))(p(e)) = Gg,(e1) ) = ({(x,0.3), (3,0.7), (z, 0.60N () = 0.7
£7'(G3,)(e3) (@) = G3,(w(e)) (p(@) = G, (e3)(2) = ({(x,0.2), (,04), (2,0.6)}(2) = 0.6
£ (G3,)(e3) (b) = G, (w(ez))(p(®)) = G, (e3) () = ({(x,02), (3,04), (2, 0.6 () = 0.4
1(G2,) () (©) = G&,(w(e))(p(e)) = G, (e3) () = ({(x,0.2),{y,0.4), (z,0.0)N(y) = 0.4
Thus
(Gs,)
= {(e1,{(a,0.6), (b,0.7), (c,0.7)}), (e,{(a, 0.6), (b, 0.7), (c,0.1)}), (e3'{(a, 0.6), (b,0.4), (c,0.H}H}
=,
It follows that f = (p,y): (U,E) - (U*,E")is fuzzy soft continuous.
Theorem 3.12

The fuzzy soft identity mapping i: (U, E) — (U, E) on a fuzzy soft topological space
(U, E, 1) is fuzzy soft continuous.
Proof

Leti = (p,y): (U,E) — (U, E) be the fuzzy soft identity mapping where p: U — U and
v: E - E are identity mappings. Then p(x) = x, Vx € U and y{a) = o, Vo € E. Let G € 1.
i (Gp) () (x) = Gp(y(@)(p())
=Gg(a)(x), Va €EE,x €U
It follows that i~ (Gg) = Gg € 1 and hence i = (p, y): (U, E) = (U, E) on a fuzzy soft

topological space (U, E, 1) is fuzzy soft continuous.

Theorem 3.13

Let (U,E, 1) and (U*,E*,t*) be fuzzy soft topological spaces. Let p: U — U* and
y: E — E* be mappings and f = (p, y): (U,E) —» (U, E") be a fuzzy soft mapping. Then the
following statements are equivalent:

i. The fuzzy soft function f: (p, y): (U,E) - (U",E") is continuous.
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ii. The inverse of every fuzzy soft closed set is closed.

iii. For each fuzzy soft point e(F, ) in (U, E), the fuzzy soft inverse of every neighborhood
of f(e(F,)) under f is a neighborhood of e(F, ).

iv. For each fuzzy soft point e(F,) in (U, E) and each neighborhood Gg of f(e(F,)),
there is a neighborhood Hc of e(F, ) such that f(H¢) € Gg.

v. f(Fa) E(Fa)

Proof
(i)=(i) Letf= (p,y): (U,E) - (U", E") be continuous and Gy € 1*,then 71(Gp) €
1.Gg €ET" = G§ is closed in (U*,E*, 7).
Again f_l(Gg) = (f"'(Gp))C and f being continuous, f~'(Gp) is open in (U, E, 1).
It follows that (f~'(Gg))C is closed in (U, E, 1).
= 7 1(GY) is closed in (U, E, 7).
(ii) =(iii) Let Hc be a neighborhood of f(e(F,)). Then there is a Gg € 7" such that
f(e(F,)) € G & He. Now e(F,) € ' (f(e(¥,))) € ' (Gp) E ' (Hc)
ileefF,)E f1(Gp) € ' (He), ' (Gg) being open in (U, E, 1), the result follows.
(iii) =(iv) Lete(F,) € (U,E) and Gg be a neighborhood of f(e(F,)). Then i (Gp)
is a neighborhood of e(F, ). Thus there exists a fuzzy soft open set Hc in (U, E) such
that
e(F,) EHc €1 '(Gp)
= Hc € £ (Gg)
= f(He) € f(f"'(Gp)) € Gg
i.e. f{(Hc) € Gg and the results follows.
(iv) =(v) Since f(F,) is fuzzy soft closed in (U*,E"), £~ (f(F,)) is afuzzy soft closed
in (U,E).
Thus f_l(f(TA)) = —f_—l—(f(TA)i
Now, F, € f'(Fy) € ' (f(Fn)), as f(Fy) € f(F)
= Fy S ([L) = £ AF)
= Fy E F(IEL)
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= F, € £ (f(Fy)

= F, € f(f~' (f(Fa))) € f(Fa)
ie. f(Fy) € f(Fa)
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