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Abstract: Tn this research, we extend the notion of 1-fuzzy soft function and 1-fuzzy soft homomorphism
on l-fuzzy soft group. Furthermore, we discuss some theorems of homomorphic image and homomorphic
pre-image of an 1-fuzzy soft group under an |-fuzzy soft function. And we study some properties of 1-fuzzy soft

groups.
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INTRODUCTION

The lattice theory has implemented to algebra,
creation of geometry and other various fields. Tt was first
proposed by Richard Dedikind in 1930’s but Birkhoff
(1967) mvestigated the theory of lattices in 1940°s. A
fuzzy set is defined by a membership function which
allocates a membership grade ranging between 0 and 1 to
each object. In 1965, Zadeh (1965) defined the concept of
fuzzy set and its operations. In 1999, Molodtsov (1999)
initiated the notion of soft set theory and soft function. In
2006, Aktas and Cagman (2007) proposed soft group and
soft homomorphism and derived some of its fundamental
properties by applying Molodsov’s definition of soft sets.
Fuzzy group (Rosenfeld, 1991) was propounded by
Rosenfeld. Fuzzy soft set (Cagman et al., 2010, Maji et al.,
2001) was investigated by Maji ez al. (2011) and extended
by Cagman ef «l. (2010) and also fuzzy soft ring
(Feng et al., 2008, Ghosh et al., 2011, Pazar ef al., 2012)
has been estabished. In 2009, Aygunoglu and Aygun
(2009) m-troduced the notion of fuzzy soft group and
also established fuzzy soft function and fuzzy soft
homomorphism. In 2013, Celik et al. (2013) explored the
notion of ring to the algebraic structures of fuzzy soft sets
and defined fuzzy soft function and fuzzy softring
homomorphism. Also, he investigated a different
approach to group theory through soft sets and 1-fuzzy
soft sets (Celik, 2015). In 2015, Ali ez al. (2015) studied a
new concept of soft sets with some order among
attributes and described its properties. In 2016, Vimala
(2016) studied the concept of homomorphism on fuzzy
l-ideal. Also, Vimala and Reeta (2016) defined 1-fuzzy
soft group and discussed some pertinent properties.
Distributive and modular I-fuzzy soft group and its duality
was proposed by Vimala and Reeta. In this research, we
study the concept of the 1-fuzzy soft homo-morphism
and analyse some of its algebraic properties.

MATERIALS AND METHODS

Preliminaries: In this study, we have presented the
fundamental definitions and results of fuzzy sets, soft
sets, fuzzy soft group, fuzzy soft function and fuzzy soft
homoemorphism which will be very useful for subsequent
exploration.

A poset (I, <) is said to form a lattice if for every a,
bell, Max {a, bt and Min{a, b} exist in L. Then, we write
Max {a, b} = avb and Min{a, b} = a’b. A function f: L-M
from a lattice L to a latice M 15 called jon and
meet homomorphism of lattices when for all x, yel,
f(xVy) = fix)Vi(y) and f(xAy) = f{x)AL(y), respectively.

Let G be a group. A fuzzy subset p of a group G 1s
called a fuzzy subgroup of the group G if (1) pu(xy)=Min
fux), p(y)} forevery x, yeGand (ii) p(x™") = u(x), for every
xeG. A fuzzy poset (X, A) is a fuzzy lattice iff x\Vy and xAy
exist for all x, yeX. Throughout this work, T refers a unit
closed interval, i.e., T=[0,1].

Definition 2.1: Let X be a non-empty set, then a fuzzy set
p over X 1s a function from X mto I = [0, 1], 1e., p: X-1
(Zadeh, 1965).

Definition 2.2: Let X be an initial universe set and E a set
of parameters with respect to X. Let P(X) denote the
power set of X and AcE. A pair (F, A) 1s called a soft set
over X, where F 1s a mapping given by F: A-P(X). A soft
set over X 18 a parameterized family of subsets of the
urnverse X.

Definition 2.3: Let I* denote the set of all fuzzy sets on X
and AcE (Aygunoglu and Aygun, 2009). A pair (f, A) is
called a fuzzy soft set over X, where fis a mapping from A
into T, That is, for each acA, f(a) = f; X-T is a fuzzy seton
X.
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Definition 2.4: For two fuzzy soft sets (f, A) and (g, B)
over a common universe X, we say that (f, A) 1s a fuzzy
soft subset of (g, B) and write (f, A)c(g, B) if:

¢« AcB
* Foreach acA, f,<g, that is f, 15 fuzzy subset of g,
Note that for all acA, f, and g, are identical
approximations.

Definition 2.5: Two fuzzy soft sets (£ A) and (g, B) over
a common universe X are said to be equal if (f, A)cv(g, B)
and (g, B)c(f, A) (Aygunoglu and Aygun, 2009).

Definition 2.6: Let X be a group and (F, A) be a soft set
over X (Aktas and Cagman, 2007). Then (F, A) 1s said to
be a soft group over X iff F(a) is a subgroup of X, for each

acA. A soft group is a parameterized family of subgroups
of X.

Definition 2.7: Let X be a group and (f, A) be a fuzzy soft
set over X (Aygunoglu and Aygun, 2009). Then (f, A) is
said to be a fuzzy soft group over X iff for each acA and
X, yEX:

»  Lx y)emin {{x), £y)}
fTD=Ex)

That is for each acA, f, is a fuzzy subgroup.

Example 2.8: Let N be the set of all natural mumbers and
define £ N-I* by fin) = £, R-I, for each neN where
Aygunoglu and Aygun (2009):

where, 7 is the set of all integers. Then, the pair (f, N)
forms a fuzzy soft set over R and the fuzzy soft set (f, N)
1s a fuzzy soft group over R.

_ 1/m
0

ifx=k2", dke Z

otherwise

(x)

Definition 2.9: Let X be a non-empty set and P(X) be
bounded lattice with respect to operations of intersection
and union and set inclusion as a partial order (Al1 et al,
2015). If the set of parameters E 1s also a lattice with
respect to certain binary operations or partial order then
a non-empty subset A of E also mherits the partial order
from the set E. A soft set (F, A) is called an I-soft
set if for the mapping F: A-P(X), x<y implies Fx)cF(y),
for each x, ye AcE.
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Definition 2.10: Union of two fuzzy soft sets (f, A)
and (g, B) over a common universe X 1s the fuzzy soft set
(h, C), where C = AUB and:

f ifec A-B
h(c) = g, ifce B-A, forallce C
fvg, ifceAnB

We write (f, A)uig, B)=(h, C).

Definition 2.11: Intersection of two fuzzy soft sets (f, A)
and (g, B) over a common universe X is the fuzzy
soft set (h, C), where C = AnB and h, = fAg, for all ceC
(Maji et al., 2001). We write (f, A)n(g, B) = (k, C).

Definition 2.12: If (f, A) and (g, B) are two fuzzy
soft sets, then (f, A) and (g, B) 1s denoted as (f, A) f (g, B)
(Maji et al., 2001). (f, A) f (g, B) is defined as (h, AxB)
where h (a, b) = h, , = [Ag,, for all (a, b)cAxB.

Definition 2.13: If (f, A) and (g, B) are two fuzzy
soft sets, then (f, A) or (g, B) 15 denoted as (f, A)
g (g, B). (f,A)g (g, B) 15 defined as (k. AxB), where k
(a,by=k, ,=f\Vg, forall (a, b)cAxB.

Theorem 2.14: Let (f, A) and (g, B) be two fuzzy soft
groups over X (Aygunoghu and Aygun, 2009). Then, their
intersection (£, A)n(g, B) 15 a fuzzy soft sub-group over X.

Theorem 2.15: Let (f A) and (g, B) be two fuzzy
soft groups over X (Aygunoglu and Aygun, 2009). If
ANB = @, then (f, A)u(g, B) 1s a fuzzy soft subgroup over
X.

Theorem 2.16: Let (f A) and (g, B) be two fuzzy
soft groups over X (Aygunoglu and Aygun, 2009). Then
(f, A) f (g, B) is a fuzzy soft subgroup over X.

Definition 2.17: Let (F, A) and (G, B) be two fuzzy soft
sets over R, and R, respectively (Celik et al., 2013 ). Let
¢: R~R,, U: A~B be two functions. Then, the pair (¢, )
1s a fuzzy soft function from (F, A) to (G, B) denoted by
(P, ), (F, A)=(G, B) if $F(x))=G(yix)) for all xeA. Tt §
and 1 are mjective (resp. surjective, bijective) then (¢, )
is said to be injective (resp. surjective, bijective).

In this definition, if ¢ is a ring homomorphism
from R, to R, then (¢, ) is said to be a fuzzy soft ring
homomorphism and that (F, A) 1s fuzzy soft homomorphic
to (&, B). The later is denoted by (F, A)~(G, B). If ¢ is an
1somorphism from R, to R, and 1 1s a bijjection mapping
from A onto B, then ({, ) is a fuzzy soft ring
1somorphism and that (F, A) 1s fuzzy soft isomorphic
to (G, B). The later is denoted by (F, A)=(G, B).
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Definition 2.18: Let (F, A) and (G, B) be two fuzzy soft
sets over R, and R,, respectively (Celik et al., 2013 ). Let
(P, 1) be a fuzzy soft function from (F, A) to (G, B). Then:
* The image of (F, A) under the fuzzy soft
function (¢, ) 18 defined as the fuzzy soft set
(], 4 (F, A) = (dp(F), B) over R, where:

| Vimy OFX)) ifyelmy

oF)(s)= 1,

. otherwise
2

forallye B

The pre-image of (G, B) under the fuzzy soft
function (¢, ) is defined as the fuzzy soft set
(b, )7 (G, B) = (¢7'(G), A) over R, where:

(G = (GO, for all xe A

Proposition 2.19: Let (f, A) be a fuzzy soft group over X
(b, 1) be a fuzzy soft homomorphism from X to Y and T
be a contonuous t-norm. Then (b, V) (£, A) is a fuzzy soft
group over Y (Aygunoglu and Aygun, 2009).

Proposition 2.20: Let (g, B) be a fuzzy soft group over Y
and (¢, ) be a fuzzy soft homomorphism from X to Y.
(Aygunoglu and Aygun, 2009). Then (b, )~' (g, B)is a
fuzzy soft group over X.

Proposition 2.21: Let (F, A), (G, B) and (H, C) be fuzzy
softsets over Ry, R, and R;, respectively. Let (¢, Ur),
(F, A)~(G, B)and (B, v): (G, B~(H, C) be two fuzzy soft
functions. Then (Ped, your): (F, A)-(H, C) 15 a fuzzy soft
function.

RESULTS AND DISCUSSION

Algebraic applications on I-fuzzy soft group: In this
study, we study the definition of I-fuzzy soft function and
I-fuzzy soft homomorplism and discuss some of its
related properties. Reeta and Vimala (2016) throughout
this study, let X be a group and P(X) be the power set of
X. If the set of parameters E is also a lattice with respect
to certain binary operations or partial order, then a
non-empty subset A of E also inherits the partial order
from the set E and we use V for maximum and /A for
minimum.

Definition 3.1: Let X be a group and (f, A) be a fuzzy soft
set over X (Reeta and Vimala, 2016). Then (f, A) 1s said to
be a l-fuzzy soft group (lattice ordered fuzzy soft group)
over X if for each acA and x, yeX:

e £0x yoemin {60, £3)} (Aygunogh and Aygun,
2009)
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o f(x"=f(x) (Aygunoglu and Aygun, 2009)
a<b mnples f,cf, foralla, beA 1e, forall a, beA, V1

and fAf, exist in (f, A)

Example 3.2: Let N be the set of all natural numbers and
(N, <) be a lattice (Reeta and Vimala, 2016). If a, beN, then
avb=max {a, b} and a\b =min {a, b}. Define {: N-T" by
f(n) =£: R~I for each neN where:

1-1m ifx=k2™ ke Z

0 otherwise

) -]
where, Z 1s the set of all integers. Here, for eachn,, n,eN,
n, <1, implies f,cf,. Then, the pair ((f, N), V¥, A, <) forms
an 1-fuzzy soft group over R.

Proposition 3.3: Let ((f, A), V, A, ) be an l-fuzzy soft
group over X. Then forall a, be A and xeX, f,,(x) = £,V
f,(x) and f,,,(x) = £, GON L (X).

Proof: Let ((f, A),V, A, <) be an |-fuzzy soft group over X.
Then for all a,, a,cA and x€X, a, <a, implies f, cf,,. Then,
we get aVa, = a, afa, = aand VI, =1, £.AL,=£,,
re, LxWVEE) = £ (x), £,60N,(x) = £,(x). Therefore,
fLva(x) = £,(x) = £,G)VEL(x). Similarly, we get £, ,,(x) =
LML),

Definition 3.4: Let X and Y be groups. Let ((f, A), V, A, <)
and ((g, B), V, /\, ) be two 1-fuzzy soft groups over X and
Y, respectively. Let ¢: X=Y, Ur A~B be two functions
where A and B are parameter sets (A, BcE) for the
crisp sets X and Y, respctively. Then, the pair (¢, ) is an
I-fuzzy soft function from (£, A) to (g, B) denoted by
(b, Yy (£, A)-(g, B)if dp(L(x)) = g,(a)y) for all ac A, xeX
and yeY.

Definition 3.5: Let ((f, A), V, A, 2)and ((g, B), V, A, ©) be
two 1-fuzzy soft groups over X and Y, respectively.
Let (¢, ) be an I-fuzzy soft function from (£, A) to (g, B).
Then:

The mage of (f, A) under the fuzzy soft function

(g, ) is defined as the fuzzy soft set (b, )
(f, Ay = (D), Y(A)) over Y where:

Vomad(F. (%)) ifxeo™(y)
o) ()= i)

vbey(A),vyeY

otherwise

The pre-image of (g, B) under the fuzzy soft
function (¢, ) is defined as the fuzzy soft set
(b, y)™ (g, B) = (7 (), Y7'(B)) over X where:
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¢"(2). (0 = 0" ig 0, (Y Vae y' (B), Vxe Xandye ¥

Proposition 3.6: Let (f, A), V, N, ©)and (g, B), V, M, <) be
two 1-fuzzy soft groups over X and Y, respectively.
Let (¢, Ur) be an 1-fuzzy soft function from (f, A) to (g, B).
If the mapping Y A-B 13 homomorphism then for all
a, &,6A md x€X, G(f,.(x) = GEE)WVG(E,(x)) and
P(F10:(x)) = P(E NAGEL(x)).

Proof: Let ((f, A), V, A, <) and ((g. B), V, A, <) be
two l-fuzzy soft groups over X and Y, respectively. Let
(&b, y) be an 1-fuzzy soft function from (f, A) to (g, B).
Then, we have §(fi(x)) = g,,(y). For each by, bey(A),
there exist a,, a,A suchthatyi(a)) = b, and J(a,) = b,.
Since, the mapping : A-B 13 homomorphism then for all
a, &EA, YlaVay) = Pla)Vi(a,) and Y(a,Aa,y) = Pla Ay

a,). Therefore:

P, 20 = 8,y (V) = gura, ) v e, J(y) =
gb, v b, (y) =gb,(y) v gb,(y) (from pro 3.3) =
gur(a, ) (yiv gwia,) (v) o(f,,  )x) = ¢(F, (x3) v (L, )x)

Similarly, we get, $(E;,(x)) = (L ENAG(E)).

Proposition 3.7: Let (f, A), V, A, o)and (g, B), V, A, ) be
two 1-fuzzy soft groups over X and Y, respectively. Let
(¢, V) be a 1-fuzzy soft function from (£, A) to (g, B). Then
for all a, a;cA andxeX, ¢ (g (X) = 0 (gax V™
(g)a(x) and ¢ (g).u0(¥) = ¢ (g)a, ()N (g)a, (x).

Proof: Let ((f, A), V, A, <) and ((g. B), V, A, <) be
two I-fuzzy soft groups over X and Y, respectively.
Let (¢, Ur) be an I-fuzzy soft function from (f, A) to
(g. B). Then, we have {(f.(x)) = g, (y). Therefore,

£{x) = & (g,(y)) which implies £,,,(x) = ¢ (g (YD),
for all a,, a,, a,¢A. The pre-image of (g, B) 13 defned as

d)_l(g)a(x) = d)_l(gw(a)(y)): Vagd)_l(B): VXGX ﬂ.ﬂd YGY
Therefore:

¢y e (0 = 07 (B Ly V) = £, () =
fa, :40Y% fa2 (x) (from pro 3.3)=¢"' (gw(al)(y)) v
¢_1(gW(az)(Y)) ¢_1 (g)alv32 (X') = ¢_1 (g)al (X) v (b_l (g)32 (X')

Similarly, we get, $7(g)asalx) = ¢ (g)a (NPT (g)u(x).

Definition 3.8: Let X and Y be groups. Let ((f, A), V, A, ©)
and (g, B), V, /A, ) be two 1-fuzzy soft groups over X and
Y, respectively. Let ¢: X=7Y, |: A-B be two functions
where A and B are parameter sets for the crisp sets X and
Y, respctively. The pair (¢, V) 1s an I-fuzzy soft function
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from (f, A) to (g, B) denoted by (b, ) (f, A)=(g, B). Then
(P, |) is an I-fuzzy soft homomorphism if the following
conditions are satisfied:

¢ is homomorphism(group, meet and join)

1 is meet and join homomorphism

For all al, a,eA and xeX, f,,,(x) = f,(x)Vf,(x) and
foipa(X) = LA L(x)

OOhey) = GObEIVR(DDLy), Wxe™'(y), ¥be

WA), ¥yeY and ¢(Bwa(y) = POLEIAPE,LY),
Fxed (), Yheyi(A), vy Y

Theorem 3.9: Let ((f, A), V, A, <) be I-fuzzy soft group
over X and (¢, ) be an |-fuzzy soft homomorphism from
XtoY. Then (¢, ) (f, A) is an 1-fuzzy soft group over Y.

Proof: By proposition 2.19 we get (¢, Y)(f, A) is a fuzzy
soft group over Y. Since ((f, A), V, A, c) be an 1-fuzzy soft
group over X, for all a,, a,cA, a,<a, implies f, cf,. Then,
we geta\Va, =a, a/\a,=a and f, Vi, =1, fAf, =1, e,
£ V() = £, (), £,(x0A(x) = £,(x). And for each b,
be(A), there exist a,, a,cA such that Y(a,) = b, and

Yi(a,) = by:
O(Dy,15(¥) = Viptalva) =bTvb2 oL, o (x)) =

V(atval) = blvb2 W, vy (x) =

V=t O(f () = &), (¥)

S D2 () = D, G v S, (y) =
o), (), VX E ¢ '(y), Vbe w(A), Vye Y

Similarly, we get (D, (y)AP(Dly) = ¢(Dbi(y),
Vxed(y), Ybep(A), V,€Y. Hence, we get, b, <b, implies

S(0h; (D), Voi, EWA) (d, (L, A) is an |-fuzzy

soft group over Y.

Theorem 3.10: Let ((g, B), V, A, <) be 1-fuzzy soft group
over Y and (¢, ) be an |-fuzzy soft homomorphism from
Xte Y. Then (b, ) '(g, B)is an I-fuzzy soft group over X.

Proof: By proposition 2.20 we get (¢, ) "'(g, B)is a fuzzy
soft group over X. Since ((g, B), V, /A, <) be an l-fuzzy soft
group over Y, forall b, b,eB, b,<b, implies g, ,cg,, Then,
we get bVb, =b,, bAb, = b, and g,Vgw, = g, 801/ ' =

ot 1€, Z(Y)VE(Y) = 8(y): 8uly)gu(y) = guly). And
for each a, a,c'(B), there exist b, b,eB such that

P(a,) = b, and Y(a,) = by
¢71(g)a1£(x) = ¢71(gw(alva2) (y)), Vae v(B),
vxeXandye Y = ¢ (g ) =

q)_l(gblva(y)) - q)_l(gm(Y) Ve, (y)) =
$ () =07 (g ()
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Therefore, ¢ (g)uv(x) = ¢ (glaxIVPT(g)a(x) =
¢ (@)o(x). Similarly, we get ¢~'(g). ()N (@)ulx) =

¢7'(g), (x). Hence, we get, a,<a, implies
¢ gax)cdp(ga,(x), Va, acyT(B). Therefore
(¢, V) (g B) is an 1-fuzzy soft group over X.

Example 3.11: Let X = {kd"keZ, n,eN} and Y = {k2*/
keZ, n,eN} be two groups. Let E = N be the set of all
natural numbers and A, BeN. Consider ¢: X-Y defined by
d(x) =x, forall xeX and : A~B defined by Yi(n,) = 2n,, for
all n,cA. Define two l-fuzzy soft groups £ : N=I* by fin,) =
fn;: R-T for each n,cN and g: N-T" by g(n,) = gn,: R~ for
each n,cfi(n,) over X, Y, respectively where:

ifx=k4™

otherwise

£ (x) - {11/(n1+1)
: 0
keZ, neN

where, Z 13 the set of all integers:
1-V(n,/2+1)

g, (y)= {0

keZ, v, e yin,)

if y =k

otherwise

where, 7Z 15 the set of all integers. Hence, we get,
&L, = g0, )y). Then, the pair (¢, V) is an I-fuzzy soft
function over R. Since, ¢, | are homomorphism and (¢, )
satisfies (111), (1v) conditions of defimition 3.8 (¢, ) is an
-fuzzy soft homomorphism from X to Y.

Theorem 3.12: Let ((f, A), V, A, ©), ((g, B), V, A, ©)
and ((h, C), V, A\, <) be I-fuzzy soft groups over X, Y and
Z, respectively. Let (¢, Ur): (£, A)~(g, B)and (@, %): (g, B)~
(h, ©) be l-fuzzy soft homomorphism. Then (@ed, go1):
(£, A)-(h, C) 1s an I-fuzzy soft homomorphism from X to Y.

Proof: Let (¢, U (f, A)~(g, B)and (@, ¥): (g, B)~(h, C) be
I-fuzzy soft fimction. By proposition 2.21, we get (oo,
woln): (f, A)-(h, C) is an I-fuzzy soft function over 7.

Since (. ): (£ A)~(g. B) and (¢, %) (2. B)~(h, C) be
I-fuzzy soft homomorphism, ¢ and ¢ are (group, join and
meet) homomorphism and also |, ¥ are join and meet
homomorphism. For each a, a,cA and for all xeX,
zeZwe get O(O(E,.4x)) = hyaa)(2) = D2V h g e(2)
[from pro 3.3]. Therefore, @(P(f, (X))
(DL, (W Q((EL0)). Similerly, we get Gd(En())) =
DL CONAPIP(LL())):

PO, (X)) = PO(L,,, () =
QL0 v 000 = @(i(L, (0 v
WL, 0D = @(o(L,, ()N v e @, ()
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Hence (o, yoir) is an 1-fuzzy soft homomorphism
from XtoY.

Example 3.13: Let X = {k16"keZ, neN}, Y = {k4"YkeZ,
neN} and Z {lk2*/keZ, n,eN}, be three groups.
Let E =N be the set of all natural numbers and A, B, CcN.
Consider ¢: X-Y defined by p(x) =x, forallx eX, ¢: Y-7
defined by @(y) = vy, for all y¢Y and . A~B defined by
Pi(n,) = 20, for allneA, ¥: B~C defined by y(n,) = 2n,, for
all n,eN. Define three l-fuzzy soft groups £ N-I® by
f(n,) = fn;: R~1, for each n,eN, g: N-T"by g(n,) = g,,: R~1,
for each n,cr(n,) and h: N-T* by h(n,) = h,;: R~1, for each
n,ex(n,) over X, Y and 7, respectively where:

1-1/(n, +1) ifx=kle™
fnl (X): .
0 otherwise
keZ,neN
where, Z 1s the set of all integers:
1-Vi(n,/2+1) ify=k4™
e, (y)—{ ; o
0 otherwise
ke Z, ¥n,e yf(n,)
where, 7 is the set of all integers:
h (z)= 1-1/(n,/4+1) ifz:k.T“3
: 0 otherwise

keZ, ¥n,e x(n,)

where, Z 1s the set of all integers. Hence, we get,
QOEX)) = h(@)(z). Then, the pair (pod, xoup):
(f, A)-(h, C) 1s an 1-fuzzy soft function over R and the pair
(o, youx: (£, A)-(h, C) is an 1-fuzzy soft homomorphism
from Xto Y.

Theorem 3.14: Let ((f, A), V, A, <), (g, B), V, A, <) and
(th, O), V, M, ©) be -fuzzy soft groups over X, Y and Z,
respectively. Let (@od, youry: (£, A)~(h, C) be an 1-fuzzy
soft homomorphism from X to Y. Then, the image of (go d,
o) (£, A)-(h, C)is an 1-fuzzy soft group over 7.

Proof: Let cey((A)) and z,, z,cZ. If there exist x,, x,6X
such that (d(x,)) = z;, P(P(x;)) = z,. Let:

@°(f), (21-2271) = (4L, (x, -erl W =h, 0w (21-2271)
[since @((f,(x))) = hx(w(a)) (2)]= min{hx(w(a)) Z)
hx(w(a))(ZZ-l ¥ zmingh g (7 hy e (2,03 =
(p((E, (x, 00 A Q(CE, (2,000 = (O, (%, 0) A
GOCE. (2,00 = @O, (%, A 7, (%, 1)
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Therefore, @od(f)(z, .z, )>min {@od(f)(z), @
(D).(z)}. Then (@eod, o) (£, A) is a fuzzy soft group over
Z. Since, ((f, A), V, A\, <) 18 an -fuzzy soft group over X
for all a,, a,cA, a<a, implies facf, Then we get
aVa, = a, afa, = a,and L VI, =1, [ Af,=1,. 1e,
£ xVELx) = £(x), £,0N,(x) = £,(x). And for each ¢,
¢, (U(A)), there exist a;, a,cA such that y(\(a,)) = ¢, and

xClr(ay) = e

PP, o (2) = PO, () =

PO(E, G v £, (X)) = (o, (x))) =
PUD)2(2) %), 1, (2) = O°ND), (2) v
PN, (2) = ¢°4(B)c, (2), Vxe ¢ (),
Yee y(W(A)), Yze Z

Similarly, @od(f),z) = @oP(f), (2o (D)o (2) = o
(D), (2), 9,c07'(y), Y (Y(A)), 7,7, Hence, we get ¢, <c,
implies goP(f)c,(z) c@odific,(z), ¥e,, (WA (o,
wor)(f, A) 1s an 1-fuzzy soft group over Z.

Properties of l-fuzzy soft groups: In this study, we
present some properties of 1-fuzzy soft groups.

Theorem 4.1: Union of two 1-fuzzy soft groups over X 1s
also an 1-fuzzy soft subgroup over X

Proof: Let ((f, A), V, A, <) and ({(g, B), V, A, <) be
two 1-fuzzy soft groups over X. Then for all a, beA, a<b
implies fcf, and for all a, beB, a<b implies g.cg,. Let
(f, A)uig, B) = (h, C) where C = AuB. Leth, =f\Vg,, for all
ceC. For all acA, f, 1s a fuzzy subgroup of X and for all
beR, g, is a fuzzy subgroup of X and fVg,=f.org,is a
fuzzy subgroup of X. From this we get, for all a, be AnB,
a<bimplies fVg,cf Vg, Then:

f,cf,. fora<b ifabc A—B
(h,C)= 1g.Cg, fora<b ifa,bcB—A
f,vg, cf,vg,, forasb ifa,be AmB

Since, C 15 a lattice, for all a, beC, a<b implies h,ch,.
Then (I, C),V, A, <) 18 an -fuzzy soft group over X.

Theorem 4.2: Intersection of two l-fuzzy soft groups over
X is also an I-fuzzy soft subgroup over X.

Proof: Let ((f, A), V, A, <) and ((g, B), V, /A, ) be two
I-fuzzy soft groups over X. Then for all a, beA, a<b
implies fcf, and for all a, beB, a<b implies g.cg,. Let
(h, ©)=(f, A)n(g, B) where C= ArB. Leth, = fAg,, forall
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ceC. From this we get, for all a, beAnB, a<b=
fAg.ctfhg,=hch,. Hence by the theorem 2.14 ((h, C), V,
A, €))is an I-fuzzy soft subgroup over X.

Theorem 4.3: If (f, A), V, A, c)and ((g, B), V, A, <) are
two 1-fuzzy soft groups over X, then (f, A)a(g, B) 1s also
an I-fuzzy soft subgroup over X.

Proof: Let (h, C) = (f, A)a(g, B), where C = AxB. Let
h, v = LGy, forall (a), b)eAxB. Let ((F, A), ¥, A, <) and
((g, B), V, A, ©) be two 1-fuzzy soft groups over X. Then
for all a,, a,€A, a, <a, mmplies £, cf, and for all b, b,eB,
b, <b, implies g =g, Partial orders on A and B induce the
partial order on C, for any (a,, b;), (a,, b,)eC. If (a,, b))<(a,,
by) then f,cf, and g,cg,=f. g cfifg,  Then
(a,, b))<(a, by)=h, ,,ch, b, for all (a, b)cAxB. Hence
by the theorem 2.16 ((h, C), V, A, <) is an 1-fuzzy soft
subgroup over X.

Theorem 4.4: If ((f, A), V, A, o) and ((g, B), V, A, <) are
two l-fuzzy soft groups over 3 then (f, A)AY(g, B) is also
an -fuzzy soft subgroup over X.

Proof: Let (k, C) = (f, A)Y(g, B), where C = A=B. Let
k.o = fVey,. forall (a, b)eAxB. Let ((f, A), V, A, <) and
((g, B), V, A\, ) be two |-fuzzy soft groups over . Then
for all a, a,cA, a <a, implies f, cf,, and for all b, b,eB,
b,<b, implies g, cg,, Partial orders on A and B
induce the partial order on C, for any (a,, b,), (a,, b,)eC. If
(a, b)<la, by) then f,cf, and g, =gy, =1,V clVe,,
Then (a,, by<(a, by) k< kg for all (a, b)eAxB.
Hence by the theorem 4.1 ((k, C), V, /A, <) 1s an |-fuzzy soft
sub-group over X.

CONCLUSION

In the present study, concept of Il-fuzzy soft
homoemorphism has been scrutimzed. This work focused
on properties of 1-fuzzy soft group. To extend this work,
one can investigate the other algebraic structures such as
modules, rings and fields and can be examined some
approach of 1-fuzzy soft group to decision making
problem.
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