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1. INTRODUCTION

After the introduction of fuzzy set by Prof. Zadeh [11] several researches were conducted on the
generalization of fuzzy set. The concept of Fuzzy group was introduced by Rosenfeld A. [6] in 1971. The
concept Fuzzy groups and its level subgroups was introduced by P.S.Das [2] in 1981. Mukharjee N.P. and
Bhattacharya P. [3] was introduced the concept of Fuzzy normal subgroups and fuzzy cosets in 1984. Sabu S.
and Ramakrishnan T.V. [7, 8] was introduced the concept Multi-fuzzy subgroups and it was continuously
developed by Muthuraj.R and Balamurugan.S [4, 5]. The idea of intuitionistic fuzzy set was introduced by
K.T. Atanassov [1]. In 2011, P.K.Sharma [9] initiated the concept of intuitionistic fuzzy groups. T.K.Shinoj
and Sunil Jacob John [10] was introduced the concept of intuitionistic multi-fuzzy set in the year of 2013.
R.Muthuraj and S.Balamurugan [5] introduced the algebraic structure Intuitionistic multi fuzzy subgroup in

2014. In this paper we study the new algebraic structure intuitionistic multi-anti fuzzy normal subgroup under
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homomorphisms are discussed.
2. PRELIMINARIES

In this section, we site the basic or fundamental definitions that will be used in the sequel:
2.1 Definition [11]

Let X be a non-empty set. Then a fuzzy set u: X—[0,1].
2.2 Definition [5, 10]

Let A={<X, o (X), VA () >:X G} where p, (X) = (1, (%), 1a, (), t1a, (%), 114, () and
Va(X) =(va, (0, va, (0, va, (X)...va ())such that 0 <p, () +vy ()< 1, VXeG, p, :G—[0,1]and
Va, :G—>[01]foralli=1,2, ... k Here, py (X) =2 p, () 2p, (X) 2. 2p, (X) forall xeG. Thatis, p, s
are decreasingly ordered sequence. Then the set A is said to be an intuitionistic multi-fuzzy set (IMFS) with

dimension k of G.

2.3 Remark

Note that since we arrange the membership sequence in decreasing order, the corresponding non-
membership sequence may not be in decreasing or increasing order.
2.4 Definition [4, 5]

A mapping f from a group Gz into a group Gz is said to be a homomorphism if for all a, be Gy, f(ab) =
f(a)f(b).

2.5 Theorem [5]

Let f: G1 — Gz be an onto, homomorphism of groups Gi and Gz. If A={<X,pu,(X),vA(X)>:xeG,} is
an intuitionistic multi-anti fuzzy subgroup of G, then
f(A) ={< Y1), via (V) >/yeG,, where y=f(x) } is also an intuitionistic multi-anti fuzzy subgroup of
Ga, if pa has inf property; v, has sup property and p,, vaare f-invariants.

2.6 Theorem [5]

Let G1and Gz be any two groups. Let f: G1 — Gz be a homomorphism of groups. If B ={<y, p,

(), ve(y) > : yeGz} is an IMAFSG of Gy, then f(B) = { < X, pya)(X), vrie)(X)> : XeG1 } is also an

IMAFSG of G1.
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3. Properties of an intuitionistic multi-anti fuzzy normal subgroup of a group under
homomorphism
In this section, we discuss the properties of an intuitionistic multi-anti fuzzy
normal subgroup of a group under homomorphism.
3.1 Theorem
Let f: G1 —»Gz be onto, homomorphism of groups. If A = { < x, pa(x), va(x) > : xeG1 } is an

IMAFNSG of Gy, then f(A) ={<VY,1a ), Via ) >/yeG,, where y=1(x) }is also an IMAFNSG of G if
L, has inf property;yy, has sup property and L, Vv, are f-invariants.

Proof: Clearly, f(A) is an IMAFSG of Go.
Let A be an IMAFNSG of group G:.
Letys, y2€Go.

Since f is onto, there exist elements X1, X2 Gz such that f(x1) = y1 and f(x2) = ya.

Since A is an IMAFNSG of Gy, L, (Xwx2) = L, (x2x1) and 7, (X1X2) = 1, (X2Xa).
Also, yay1 = f(x2)f(x1) = f(x2x1), since f is a homomorphism.
Now, . Oay2) = p , (T(x)f(x2))
= uf(A)( f(x1x2) ),since f is a homomorphism.
= W, Owxz)
< max{ L, (x1), L, (x2) }
= max{ uf(A)f(Xl) ] (A)f(xz) }
= “f(A)f(XZX]')
= uf(A)(yzyl) , since f is a homomorphism.
Thatis, 1 (ywy2) =, (Y2y1).V y1,y2€Go.

AlsO, v (Y1y2) = vy, (FxDf(X2) )

= Vy(a) (f(x1x2) ), since f is a homomorphism.
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= v, (xx2)

>min{y, (X1), v, (x2) }
=mindy, , fx1) » vy, fx2)
= v (A)f(xel)

= Vy(a) (Y2¥1) , since f is a homomorphism.

That is, Vf(A)( yiy2) = Vf(A)(Y2Y1), YV y1, ¥2€Go.

Hence, f(A) is an IMAFNSG of Go.
3.2 Theorem
Let G1and G2 be any two groups. Let f: G1 — G be a homomorphism of groups. If B ={ <y, (),

ve (¥) > : yeGz } is an IMAFNSG of Gy, then f4(B) = { < X, ppg)(X), viae)(X)> : xeG1 } is also an

IMAFNSG of G1.

Proof: Clearly, f1(B) is an IMAFSG of Gi.
Let B be an IMAFNSG of Go.

For any x, yeGa,

Ky g O¥) L, (fxy))

[ (FOCOf(y) ), since f is a homomorphism.

L, (F(y)f(x) ), since B is an IMAFNSG of Ga.

K, (f(yx)), since f is a homomorphism.

Therefore, “f_l(B) (xy) = “f_l(B) (yx), V X, yeGu.

For any X, yeGg,

Vi 00 = vy (xy))

Vg (FCAT(y) ), since f is a homomorphism.

Vg (FY)F(X) ), since B is an IMAFNSG of Go.

Vg (f(yx) ), since f is a homomorphism.
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Therefore, Vf_l(B)(xy) = Vf_l(B)(yx), Vv X, yeGa.
Hence, f1(B) is an IMAFNSG of G.
3.3 Theorem

Let Gi(fori =1, 2, 3, 4) be groups. Let f: GixG2—>GsxG4 be an onto homomorphism of groups. Let A
and B be any two IMAFNSG’s of G1 and Gz respectively. Let fi: G1 — Gz and f2: G2 — G4 be onto
homomorphisms of groups. If AxB is an IMAFNSG of G1xGg, then f(AxB) is also an IMAFNSG of G3xG4
if AxB have inf property and also AxB is f-invariant.
Proof: It is clear.
3.4 Theorem

Let Gi(for i =1, 2, 3, 4) be groups. Let f: GixG2—>G3xG4 be a homomorphism of groups. Let C and D
be any two IMAFNSG’s of Gz and G4 respectively. Let fi: G1 — Gz and f2: G2 — Ga be homomorphisms of
groups. If CxD is an IMAFNSG of G3xGa, then f1(CxD) is also an IMAFNSG of G1xGs.
Proof: It is clear.
3.5 Theorem
Let Gi(fori =1, 2, 3, 4) be groups. Let A and B be any two IMAFNSG’s of G1and G2 respectively. Let fi: G1
— Gz and f2: G2 — G4 be onto homomorphisms of groups. Let f: GixG2—G3xGa be an onto
homomorphism of groups such that f( (u, v) ) = (f1(u), f2(v)). If AxB is an IMAFNSG of G1xGg, then f(AxB)
= f1(A) xf2(B) if AxB have inf property and also AxB is f-invariant.
Proof: Let AxB be an IMAFNSG of G1xGa.

Let (u, vV)eGixGz. ThenueGiand veG,. It implies that fi(u)eGs and fo(v) e Ga.

Therefore, (u, vV)eG1xG2 = f( (u, v) ) = (f1(u), f2(v))€G3sxGa. Then

l'lf(AxB) (fi(u), (V) = l"’f(AxB) (f(u, v))

MAXB (U, v)
max{[L, (u), 1, (V)}

max{ M (fu(u)), p ) (f2(v))}

ufl(A)xfz(B) (fi(u), T2(v))
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Therefore, uf(AxB) (f(u), f2(v)) = L, (A)sz(B)(fl(u), f2(v)), for all ( fi(u), f2(v) ) e GaxGa.

Vf(AxB)(fl(u)’ f(v) = Vf(AxB)(f(u’ v))

= VAXB (U, V)

min{y, (U), vz ()}

Min{ v () (W), vy (@ (F(V)}
= Vi@ e) (W), (V)
Therefore, Vi( AxB)(fl(u), fa(v)) = Vi (apt, (@) (F2(u), f2(v)), for all (f1(u), f2(v) ) e GaxGa.

Hence, f(AxB) = fi(A)xf2(B).
3.6 Theorem

Let Gi(fori=1, 2, 3,4) be groups. Let C and D be any two IMAFNSG’s of Gz and Ga respectively.
Let fi: G1 — Gs and f2: G2 — Gs4 be homomorphisms of groups. Let f: GixG2—>G3xGa be a
homomorphism such that f( (u, v) ) = (fi(u), f2(v)). If CxD is an IMAFNSG of G3xGa, then f1(CxD) = 1~
L C)xf, 1(D).
Proof: Let CxD be an IMAFNSG of GsxGa.

Let (u,v)eG1xG2. Then ueG;y and veG,. It implies that f1(u)eGs and f2(v) eGa.
Therefore, (u, v)eG1xG2.

= f((u, v)) = (fi(u), f2(v)) eGsxGa, since f is a homomorphism.

Then uf’l(cXD) uv) = MCXDf( (U, v))

L, (fa(u), F2(v))

max {11 _(f(u)), pL_ (F2(V))}

max {Hfl'l(c) (), l"tfz'l(D)(V)}

Hescptyio) U0 V)

Therefore, LL. (u,v) = Mf_l(c)xf _1(D)(u,v),for all (u, v)eGi1xGa.

f1(CxD)

And Vi1(cxp) U V) =y, fuv)
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~ Voo (f2(u), f2(v))
min {v, (f1(u)), v, (F2(v))}

MmN {yge) (W Vi) (VY

= Visep o) (W V)
Therefore, Vii(co) (U, v) =y, (N, (D) (u, v), forall (u, v)e G1xGa.

Hence, f1(CxD) = f11(C) x f. (D).
4. CONCLUSION
The intuitionistic multi-fuzzy sets are plays an important role for the development of the theory of
intuitionistic multi-anti fuzzy normal subgroups. In this article an attempt has been made to study some
new algebraic structures of intuitionistic multi-anti fuzzy normal subgroups under homomorphism were
discussed.
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