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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 w: E -+ E* be mappings. Then a fuzzy soft 

mapping f = (p, si): (U, E) — (U*,  E*) would be defined as follows. 

For a fuzzy soft set FA in (U, E), f(FA) is a fuzzy soft set in (U*,  E*) obtained as 

follows : for 3 E y(E) E*  andy e E, 

VXEP_1(Y)(VUEW_1(I3)FA(a)) (x), ifp 1(y)  

= 

0, otherwise 

f(FA) is called fuzzy soft set image of the fuzzy soft set FA. 

Example 3.2 

Let U = (a,b,c) and U" = {x,y,z}, E (e1,e2,e3,e4}, E" = {e1,e2,e3) and (U, E), 

(U*, E*) classes of fuzzy soft sets. 

Let p: U —* U" and w E —* E" be mappings defined as p(a) = z, p(b) = y, p(c) = y 

and (e1) = e1, (e2) = e, (e3) = e3, (e4) = e. 

Let A = fe1, e2, e4}. Let us consider a fuzzy soft set FA  in (U, E) as 

FA = fF(e1) = (a, 0.5), (b, 0), (c, 0.8)) 

= f(a, 0.1), (b, 0.9), (c, 0.5)) 

= (a, 0), (b, 0), (c, 0)) 

= ((a, 0.4), (b, 0.3), (c, 0.6)1) 
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Now, 

f(FA)(e)(x) = Vscp-1(x) (Vccrl(e')  FA(a)) (s) 

= 0, Since p'(x) = p. 

f(FA)(e)(y) = Vcp-1(y) (Va€w1(e)  FA(a)) (s) 

= VSE{b,c) (VaE{ei,e2} FA (a)) (s) 

= VSE(b,C ((FA(el)VFA(e2))(s) 

= VSEtb,C)({(a, 0.5), (b, 0.9), (c, 0.8))) (s) 

= V(0.9,0.8) 

=0.9 

f(FA)(e'l)(z) Vsc-1(z) (Vac_1(e)  FA(a)) (s) 

= VsE{a)(Vac(ei,e2} FA(a)) (s) 

= Vse(a)((FA(el)VFA(e2))(S) 

= VsEa)({(a, 0.5), (b, 0.9), (c, 0.8))) (s) 

=0.5 

f(FA)(e)(x) = VsEp 1(x) (VaEW_1(e)  FA(a)) (s) 

= 0, since p 1(x) = cp 

f(FA)(e)(y) = Vsep_1(y) (VaE_i(e)  FA(a)) (s) 

= Vsc(b,c)(Vac{e4) FA(a)) (s) 

= Vsc(b,c)(FA(e4)) (s) 

= VSE(b,C)(t(a, 0.4), (b, 0.3), (c, 0.6)1) (s) 

= V(0.3,0.6) 

=0.6 
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f(FA)(e)(z) = VSEP-1(Z) (VaE l(e ) FA(a)) (s) 

= VSE(a)(VaE{e4) FA(a)) (s) 

= VsE(a)(FA(el)) (s) 

= VsE(a)({(a, 0.4), (b, 0.3), (c, 0.6))) (s) 

f(FA)(e)(x) = VsEp-1(x) (VuE i(e ) FA(a)) (s) 

= 0, Since p 1(x) = (p. 

f(FA)(e)&) = Vsp-1(y) (VaE l(e ) FA(a)) (s) 

= VsE{b,c)(VaEfe3} FA(a)) (s) 

= VSc{b C}(FA(e3)) (s) 

= VSE[b,C)(f(a, 0), (b, 0), (c, 0))) (s) 

out 

f(FA)(e)(z) = Vsep-1(z) (VaEW_1(e')  FA(a)) (s) 

= VsE(a)(VaEe3} FA(a)) (s) 

= VsE(a)(FA(e3)(S) 

= Vsc{a)(t(a,  0), (b, 0), (c, 0))) (s) 

wo 

Thus 

f(FA) 

= {(e, t(x, 0), (y, 0.9), (z, 0.5))), (e2, {(x, 0), (y, 0.6), (z, 0.4))), (e3, 11(x, 0), (y, 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 w: E —' E* be mappings and 
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f: (p, NJ): (U, E) - (U*,  E*) be a fuzzy soft mapping. Then f = (p, w) is said to be one-one or 

injective (respectively, onto or surjective) if both p: U - U and i:  E -> E* are one-one or 

injective(respectively, onto or surjective) mappings. 1ff = (p, Ni) is both injective as well as 

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

Example 3.4 

Let U = fa,b,c} and U = 4x,y,z), E = {e1 e2,e3), E* = e,e,e3) and (U,E), 

(U*,  E*) classes of fuzzy soft sets. 

Let p: U - U* and i:  E -) E* be mappings defined as p(a) = z, p(b) = x, p(c) = y 

and NJ(e1) = e, N;(e2) = e'3, NJ(e3) = e1. 

Let A = (e1, e2 ). Let us consider a fuzzy soft set FA  in (U, E) as 

FA = 4F(e1) = ((a, 0.5), (b, 0.4), (c, 0.8)) 

((a, 0.1), (b, 0.9), (c, 0.5)) 

= ((a, 0), (b, 0), (c, 0))) 

f(FA)(e)(x) = VsEp 1(x) (VaE l(e;) FA(a)) (s) 

= VsE(b(Vae(e3} FA(CO) (s) 

= V E(b}(FA(e3))(s) 

= VSEbC)({(a, 0), (b, 0), (c, 0))) (s) 

out 

f(FA)(ej7) = VsEp-1(y) (VuErl(e') FA(a)) (s) 

= Vs(c)(V(11E(e3) FA  (a)) (s) 

= VSE(C)(FA(e3)) (s) 

= VSE{C)({(a, 0), (b, 0), (c, 0))) (s) 
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f(FA)(e)(z) = VSEP-1(Z) (VaE l(e ) FA(a)) (s) 

= VSE{a)(VaE(e3} FA(a)) (s) 

= VsEa)(FA(e3)) (s) 

= VE(C}(t(a, 0), (b, 0), (c, 0)1) (s) 

Rol 

f(FA)(e)(x) = VsEp-1(1) (VuEv1(e)  FA(ct)) (s) 

= VsE{b)(VUE{ei) FA(a)) (s) 

= VS {b)(FA (el)) (s) 

= VSE{C)(f(a, 0.5), (b, 0.4), (c, 0.8))) (s) 

f(FA)(e2)(y) = Vs€p_1(y) (VaE _l(e ) FA(x)) (s) 

= VsE(c}(VuE(e j  FA(a)) (s) 

= VSE(C)(FA (el)) (s) 

= VSE{C)({(a, 0.5), (b, 0.4), (c, 0.8)1) (s) 

f(FA)(e)(z) = VsEp.-1(z) (VaE,_l(e ) FA(a)) (s) 

= Vs(a)(Va(e1} FA(ct)) (s) 

= Vse(a)(FA(el)) (s) 

= VsE(a)(i(a,  0.5), (b, 0.4), (c, 0.8))) (s) 

=0.5 

f(FA)(e3)(x) = Vsep-1(x) (V jE _l(e ) FA(a)) (s) 

= Vs(b)(Vac{e2) FA(a)) (s) 
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= VSE{b}(FA(e2)) (s) 

= VSEfb)(t(a, 0.1), (b, 0.9), (c, 0.5))) (s) 

Is 

f(FA)(e)(y) = VsEP-1(y) (VaE l(e') FA(a)) (s) 

= VsE(c}(VaE{ea) FA(a)) (s) 

= VSE{C}(FA(e2)) (s) 

= VSG{C)({(a, 0.1), (b, 0.9), (c, 0.5))) (s) 

=0.5 

f(FA)(e)(z) = VSEp-1(z) (Vu€ l(e ) FA(a)) (s) 

= VsE(a)(Vie2  FA(ct)) (s) 

= VsE a)(FA(e2)) (s) 

= VsE{a)({(a, 0.1), (b, 0.9), (c, 0.5))) (s) 

=0.1 

Thus 

f(FA) 

= ((e, {(x, 0), (y, 0), (z, 0))), (e, {(x, 0.4), (y, 0.8), (z, 0.5))), (e, (x, 0.9), (y, 0.5), (z, 0.1)))) 

Definition 3.5 

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

E and E*  respectively. Let p: U -' U* and w: E -+ E* be mappings and f = (p, iii): (U, E) 

(U*, E*) be a fuzzy soft mapping. Then for a fuzzy soft set GB in (U*, E*), f 1(GB) is a 

fuzzy soft set in (U, E) obtained as follows. For a E Irl(E*) E and XE E, 

f 1(GB)(a)(x) = GB(w(a))(p(x)). f 1(GB) is called a fuzzy soft inverse image of the 

fuzzy soft set GB. 
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Example 3.6 

Let U = (a,b,c) and U* = {x,y,z), E = (e1e21e3,e4}, E* {e,e,e'3) and (U, E), 

(U*,  E*) classes of fuzzy soft sets. 

Let p: U -* U* and w: E - E* be mappings defined as p(a) = z, p(b) = y, p(c) = y 

and (e1) = e, NJ(e2) = e, (e3) = e3, (e4) = e2. 

Let B = te, e). Let us consider a fuzzy soft set GB in (U, E) as 

GB = (G(e) f(a, 0.2), (b, 0.6), (c, 0.4)) 

G(e) [(a, 0.5), (b, 0.9), (c, 0.3)) 

G(e) = [(a, 0), (b, 0), (c, 0))) 

Now 

f 1(GB)(el)(a) = GB(W(el))(p(a)) = Gn(e)(z) ({(x, 0.2), (y, 0.6), (z, 0.4)))(z) 0.4 

= GB(W(el))(p(b)) = GB(e)(y) = ([(x,0.2),(y,O.6),(z,0.4)))(y) = 0.6 

f 1(GB)(el)(c) = GB(W(el))(p(c)) = GB(e)(y) = ({(x, 0.2), (y, 0.6), (z, 0.4)})(y) = 0.6 

f 1(GB)(e2)(a) = GB(W(e2))(p(a)) = GB(e)(z) = ([(x, 0.2), (y, 0.6), (z, 0.4)))(z) = 0.4 

f 1(G8)(e2)(b) = GB(W(e2))(p(b)) = GB(e)&) = ([(x, 0.2), (y, 0.6), (z, 0.4))) (y) = 0.6 

f 1(GB)(e2)(c) = GB(W(e2))(p(c)) GB(e)(y) = ({(x,0.2),(y,0.6),(z,0.4)))(y) = 0.6 

f 1(GB)(e3)(a) = GB(W(e3))(p(a)) = GB(e)(z) = ([(x, 0), (y, 0), (z, 0)1)(z) = 0 

f 1(GB)(e3)(b) = GB(W(e3))(p(b)) = GB(e3)(y) = ([(x, 0), (y, 0), (z, 0))) (y) = 0 

f 1(GB)(e3)(c) = GB(W(e3))(p(c)) = GB(e'3)(y) = ([(x, 0), (y, 0), (z, 0))) (y) 0 

= G(iji(e4))(p(a)) = GB(e)(z) = ([(x, 0.5), (y, 0.9), (z, 0.3)})(z) = 0.3 

f'(GB)(e4)(b) = GB(NJ(e4))(p(b)) = GB(e)(y) = ([(x, 0.5), (y, 0.9), (z, 0.3)})(y) = 0.9 

f 1(GB)(e4)(c) = GB(W(e4))(p(c)) = GB(e2)(y) = ([(x, 0.5), (y, 0.9), (z, 0.3)))(y) = 0.9 
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Thus 

f 1 (GB) 

= ((e1, {(x, 0.4), (y, 0.6), (z, 0.6))), (e2, ((x, 0.4), (y, 0.6), (z, 0))), (e3, {(x, 0), (y, 0), (z, 0))), 

(e4, {(x, 0.3), (y, 0.9), (z, 0.9)))) 

Definition 3.7 

Let (U, E) be classes of fuzzy soft sets over U with attributes from E. Let p: U -* U 

and w: E -* E be mappings and f: (p, ): (U, E) - (U, E) be a fuzzy soft mapping. Then 

f = (p, w) is said to be fuzzy soft identity mapping if both p: U --4 U and w: E -* E are 

identity mappings. 

Example 3.8 

Let U = (a, b, c) and E = {e1 e2, e3) and (U, E) be a class of fuzzy soft sets. Let 

p: U - U and w: E - E be mappings defined as p(a) = a, p(b) = b, p(c) = c and ji(e1) 

e1, (e2) = e2, (e3) = e3. Here both p and Ni are identity mappings and hence by our 

definition f: (p, ): (U, E) -* (U*,  E*) is a fuzzy soft identity mapping denoted by 'i'. 

Let A = (e1, e2). Let us consider a fuzzy soft set FA in (U, E) as 

FA = {F(e1) = ((a, 0.5), (b, 0.4), (c, 0.8)) 

= ((a, 0.1), (b, 0.9), (c, 0.5)) 

= ((a, 0), (b, 0), (c, 0))) 

i(FA)(el)(a) = Vscp_1(a)(Vucir1(ei) FA(ct)) (s) 

= VsE(a)(VaE(ei} FA (a)) (s) 

= VSE{al(FA(el))(S) 

= Vse a1(((a, 0.5), (b, 0.4), (c, 0.8)1) (s) 

=0.5 

i(FA)(el)(b) = VsEP_1(b)(Va€W_1(ei) FA(CO) (s) 

= Vs{b)(Vae{ei) FA  (a))  (s) 
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= VSE{b}(FA(el))(s) 

= VSE(b)({(a, 0.5), (b, 0.4), (c, 0.8))) (s) 

sxI 

i(FA) (e1) (c) = VSE P-1(C)(VUE -1(Cl) FA(a)) (s) 

VSEC}(VUE(C1) FA(a)) (s) 

= VSE{C)(FA(el ))(s) 

= VSE(C}(f(a, 0.5), (b, 0.4), (c, 0.8))) (s) 

In a similar way 

i(FA)(e2)(a) = 0.1 , i(FA)(e2)(b) = 0.9, i(FA)(e2)(c) = 0.5 

i(FA)(e3)(a) = 0, i(FA)(e3)(b) = 0, i(F)(e3)(c) = 0 

Thus 

i(FA) 

= {(e1, I(x, 0.5), (y, 0.4), (z, 0.8)1), (e2, I(x, 0.1), (y, 0.9), (z, 0.5))), (e3, I(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 w: E -f Et be mappings and f (p, ): (U, E) 

(U*,  E*) be a fuzzy soft mapping. Then 

i. i()=E f()* 

jj. i'() = 5, f l(*) = 

iii. Fl1 F : f(F 1) f(F) VFI1, F 2  E (U, E) 

G 1 G 2  == f'(G 1) f'(G 2 ) 

f(f'(G)) GB,VGB E (U*,  E*),  the equality holds if f is surjective. 

FA f 1(f(FA)), VFA  E (U, E), the equality holds if f is injective. 

f(JeA  F) =ci (f(F)) VFa  e (U, E), c E A 
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f 1(cJEA G) =U (f -1(G)) VG E (UX,  E*), a E A.  

viii. f(eA  F) UEA (f(F)) VF E (U, E), E A 

(cEA G) = uEA (f'(G)) VG E (U*, E* ), a E A. 

r'(G) = (f(Gu))C  

x. (f(FA))C (f(F))vFA  E (U, E). 

Definition 3.10 

Let (U, E, T) and (UX,  E*, f) be fuzzy soft topological spaces. Let p: U -p UX and 

v: E - E* be mappings and f: (p, Ni): (U, E) - (U*,  EX) be a fuzzy soft mapping. Then 

f: (p  Ni) is a fuzzy soft continuous if the inverse image under f: (p N') of any GB  E ,r is a 

fuzzy soft set FA  E t i.e., f_ I  (GB) E T whenever GB  E f. 

Example 3.11 

Let (U, E, t) and (UX,  E*,  TX) be fuzzy soft topological spaces. Let U = f  a, b, c} and 

= x,y,z), E = (e1 e2,e3,e4), Et  = fe,e,e) and (U, E), (U*, E*) classes of fuzzy soft 

sets. Let p: U - U and w: E - E* be mappings defined as p(a) = z, p(b) = y, p(c) = y and 

e, (e2) = e, NJ(e3) = e, (e4) = e. Let A1  = 1e1,e2), A2  = {e1,e2,e3), 

B 1  = {e,e), B2  = Let us consider a fuzzy soft sets Fk1  and F2 7  in (U, E) and 

G 1  and G 2  in (U*, E*) as 

FAI  

= { (e1, I(a, 0.1), (b, 0.2), (c, 0.2)1), (e2 {(a, 0.1), (b, 0.2), (c, 0.2)1), (e3 (a, 0), (b, 0), (c, 0)))) 

'A2  

= {(e1, ((a, 0.6), (b, 0.7), (c, 0.7))), (e2,((a, 0.6), (b, 0.7), (c, 0.7)1), (e3 f(a, 0.6), (b, 0.4), (c, 0.4)))) 

G 1  

= { (e1, ((a, 0.3), (b, 0.2), (c, 0.1))), (e2 {(a, 0.5), (b, 0.9), (c, 0.6)1), (e3 f(a, 0), (b, 0), (c, 0)))) 

G 2  

= {(e j, ((a, 0.3), (b, 0.7), (c, 0.6))), (e2 ((a, 0.8), (b, 0.9), (c, 0.7)1), (e3 ((a, 0.2), (b, 0.4), (c, 0.6)))) 
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Let t = (,F 1 ,F 2} and t = (*,*,G1,G2), where 

= ((er , ((a, 0), (b, 0), (c, 0))), (e2, ((a, 0), (b, 0), (c, 0))), (e3, ((a, 0), (b, 0), (c, 0)))) 

= ((e', ((a, 1), (b, 1), (c, 1))), (e2, ((a, 1), (b, 1), (c, 1))), (e3, ((a, 1), (b, 1), (c, 1)))) 

ZD- = ((e1, ((a, 0), (b, 0), (c, 0))), (e2, ((a, 0), (b, 0), (c, 0))), (e3, ((a, 0), (b, 0), (c, 0)))) 

((e1, ((a, 1), (b, 1), (c, 1))), (e2, ((a, 1), (b, 1), (c, 1))), (e3, ((a, 1), (b, 1), (c, 1)))) 

 

f_I (j*)(ei)(a) = i*(e)(z) = (((x,O), (y, 0), (z,0)))(z) 0 

f_I @j*)(ei)(b) = i*(V(ei))(p(b)) = *(e)(y) 
= (((x,O), (y.. 0), (z,O)))(y) = 0 

f_l(*)(
ei
)(C) = *(NJ(e1))(p(c)) *(e)(y) = (((x,0),(y,0),(z,O)))(y) = 0 

çl(*)(
e2
)(a) = *(NI(e2))(p(a)) *(e)(z) 

= ({(x,0), (y, 0), (z,0)))(z) = 0 

= i*(W(e2))(p(b)) = *(e)(y) 
= (((x,0), (y,O), (z,O)))(y) = 0 

f_l(*)(
e2

)(c) = 6*( IJ(e2))(p(c)) = i*(e)(y) = ({(x,0),(y,O),(z,O)))(y) = 0 

(e3) (a) = *(;(e3))(p(a)) = t(e)(z) 
= (((x,O), (y, 0), (z,O)))(z) 0 

f_l(i*)(
e3

)(b) = *(W(e3))(p(b)) = i*(e)(y) (((x,0), (y, 0), (z,0)))(y) = 0 

f_l(*)(
e3
)(c) *(W(e3))(p(c)) = *(e)(y) = ({(x,O),(y,0),(z,O)))(y) 0 

Thus 

 

f_l(*)(
eI
)(a) = *(W(e1))(p(a)) = *(e1)(z) = ({(x, 1), (y, 1), (z, 1)))(z) = 1 

f_I(*)(
ei
)(b) = *(W(el))(p(b)) =*(e)(y) = (((x,1),(y,1),(z,1)})(y) -1 

f_l(*)(ei)(c) 
= 

*(W(eI))(p(c)) = 
*(e)(y) 

= (((x, 1), (y, 1), (z, ])))() = 1 

f_I (*)(e2)(a) = *(NJ(e2))(p(a)) = *(e)(z) 
= ({(x, 1), (y, 1), (z, 1)))(z) = 1 

= *(1J (e2))(p(b)) = *(e1)(y) = ({(x, 1), (y, 1), (z, l)D(y) = 1 
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= = (((x, 1), (y, 1), (z, l)})(y) =1 

= = 
= ({(x, 1), (y, 1), (z, 01)(z) = 1 

f l(*)(
e3

)(b) = *(4r(e3))(p(b)) = 
= ([(x, 1), (y, 1), (z, 1)))(y) = I 

= * ( F (
e3

))(p(c)) = 
= ((x, 1), (y, 1), (z, )))) - 1 

r) = 

 

r (G 1 )(e1)(a) = G 1 (V(e1))(p(a)) = G11  (e )(z) = (f(x, 0.3), (y, 0.2), (z, 0.1)))(z) = 0.1 

f'(G 1)(e1)(b) = G1(NJ(ej))(p(b)) = G 1(e)(y) = (f(x,O.3),(y,0.2),(z,0.1)))(y) = 0.2 

F1(Gj1)(e1)(c) = G 1(e'1)(y) = ({(x,0.3),(y,0.2),(z,0.1)))(y) 0.2 

= G1(N!(e2))(p(a)) = G(e)(z) = (((x,O.3),(y,0.2),(z,O.l)ID(z) = 0.1 

G 1 (I(e2))(p(b)) = G 1(e)(y) = (f(x,0.3),(y,0.2),(z,0.1)})(y) = 0.2 

r1(G 1)(e2)(c) G 1((e2))(p(c)) = G 1(e)(y) = ({(x,0.3),(y,0.2),(z,O.l)ID(y) = 0.2 

= G 1 (NJ(e3))(p(a)) G 1(e)(z) = ([(x,0),(y,O),(z,O)(z) = 0 

= Gj1((e3))(p(b)) = Gj1(e)(y) = (f(x,0),(y,0),(z,0)(y) = 0 

= G 1 (xiJ(e3))(p(c)) = G(e)(y) = ({(x,0), (y, 0), (z,0)))(y) = 0 

{(e1 ,{(a,0.1), (b,0.2), (c,0.2)}), (e2 {(a,0.1), (b,0.2), (c,0.2)}), (e3 [(a,0), (b, 0), (c, 0)))) 

 

r'(G 2)(e1)(a) = G2(NJ(e1))(p(a)) = G 2 (e)(z) = ({(x,0.3), (y, 0.7), (z,0.6)))(z) = 0.6 

r1 (G12)(e1)(b) = G2((ei))(p(b)) = Gj2(e)(y) = (f(x,0.3), (y,0.7), (z,0.6)))(y) = 0.7 

= G 2 (i(e))(p(c)) = G 2(e)(y) = ({(x,0.3), (y,0.7), (z,0.6)})(y) = 0.7 

54 



r1(G12)(e2)(a) G2((e2))(p(a)) = G 2(e)(z) = (f(x,0.3), (y,O.7), (z,0.6)))(z) = 0.6 

r'(G 2)(e2)(b) = G 2((e2))(p(b)) = G 2 (e)(y) = ((x,0.3), (y,O.'7), (z,O.6)))(y) 0.7 

r'(G 2)(e2)(c) = G 2((e2))(p(c)) G 2 (e)(y) = ({(x,0.3), (y,0.7), (z,0.6)))(y) = 0.7 

= G 2((e3))(p(a)) = G 2 (e)(z) = (1(x,0.2), (y,O.4), (z,0.6)))(z) 0.6 

r'(G 2)(e3)(b) = G 2 (w(e3))(p(b)) G 2 (e)(y) = ({(x,0.2), (y,O.4), (z,0.6)))(y) = 0.4 

= G2((e3))(p(c)) = G 2 (e)(y) = (f(x,0.2),(y,0.4),(z,0.6)))(y) = 0.4 

Thus 

r'(G 2) 

1(ei, (a, 0.6), (b, 0.7), (c, 0.7))), (e2 {(a, 0.6), (b, 0.7), (c, 0.7)1), (e3{(a, 0.6), (b, 0.4), (c, 0.4)))) 

It follows that f = (p, ): (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, t) is fuzzy soft continuous. 

Proof 

Let i = (p, ): (U, B) -* (U, E) be the fuzzy soft identity mapping where p: U -' U and 

ill: E -* E are identity mappings. Then p(x) = x, Vx E U and NJ(a) = a, Vu E E. Let GB E 't. 

i1(GB)(a)(x) = GB(W(u))(p(x)) 

=GB  (a) (x), Vu E E, x E U 

It follows that i (GB) = GB E 'r and hence i = (p, ): (U, E) -* (U, E) on a fuzzy soft 

topological space (U, E, 't) is fuzzy soft continuous. 

Theorem 3.13 

Let (U, E, t) and (U*,  E*, 
 *) be fuzzy soft topological spaces. Let p: U - U and 

w: E -* E* be mappings and f = (p. iii): (U, E) -* (Ut, Et) be a fuzzy soft mapping. Then the 

following statements are equivalent: 

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

For each fuzzy soft point e(FA)  in (U, E), the fuzzy soft inverse of every neighborhood 

of f(e(FA))  under f is a neighborhood of e(FA ). 

For each fuzzy soft point e(FA)  in (U, E) and each neighborhood GB of f(e(FA)), 

there is a neighborhood Hc  of e(FA)  such that f(Hc) GB. 

f(FA) f(FA) 

Proof 

(i)=(ii) Let f 
= (p, si): (U, E) - (U*,  E*) be continuous and GB E *,then  f' (GB) E 

't. GB E f GB  is closed in (U*,E*,f). 

Again f (G) = (f' (GB))C  and f being continuous, f_J  (GB) is open in (U, E, t). 

It follows that (f (GB))C  is closed in (U, E, 'r). 

' f(G) is closed in (U,E,T). 

(iii) Let Hc  be a neighborhood of f(e(FA)).  Then there is a GB E T*  such that 

f(e(FA)) GB Hc. Now e(FA)  if 1 (f(e(FA)))  f (GB) f (He) 

i.e. e(FA) (GB) r , r ' (Hc) ' (GB) being open in (U, E, T), the result follows. 

=(iv) Let e(FA)  Zf (U, E) and GB  be a neighborhood of f(e(FA)).  Then f' (GB) 

is a neighborhood of e(FA).  Thus there exists a fuzzy soft open set Hc  in (U, E) such 

that 

e(FA)  if Hc f '(GB) 

' H F'(GB) 

f(H) f(r'(GB)) GB 

i.e. f(I-Jc) GB and the results follows. 

=(v) Since f(FA) is fuzzy soft closed in (U*,  E*), f (f(FA)) is afuzzy soft closed 

in (U, E). 

Thus f' (f(FA)) = f—' (f(FA)) 

Now, FA L  f '(FA) f'(f(FA)), as f(FA) f(FA) 

FA E f (f(FA)) = f' (f(FA)) 

=' FA E  f1(f(FA)) 
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r'(f(FA)) 

= f(f' (f(FA))) f(FA) 

i.e. f() f(FA) 
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