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Abstract - In this paper, we study the effects of
homomorphism and anti homomorphism on the domain
and codomain of Intuitionistic fuzzy ideal of MI" group
in near rings are explained by few theorems.

Index Terms - Intuitionistic fuzzy ideals of MI" group in
near rings, homomorphism and anti homomorphism.

1L.INTRODUCTION

Atanassov K. T introduced intuitionistic fuzzy sets in
1986. This is as an extension of fuzzy sets which was
introduced by Zadeh L. A in 1965.The abstract
concept of near rings developed by Pilz G., later
expanded into fuzzy near rings and intuitionistic fuzzy
near rings. Jun Y. B studied fuzzy I rings in 1992 and
fuzzy MI group elaborately in 1995. Kim S. D
analyzed fuzzy ideals of near rings in 1996. Later the
characteristic of intuitionistic fuzzy ideals in I' rings
are discussed by Palaniappan N in  2010.
Sathyanarayana. B studied fuzzy ideals over near rings
along wih their properties and represented it as a
graph. Intuitionistic fuzzy ideals of MI" group was
introduced. Their homomorphisms with properties and
effects are discussed in this paper. Saravanan. V
defined and explained homomorphism and anti-
homomorphism in intuitionistic fuzzy sub semi ring of
a semi ring.
2. PRELIMINARIES

2.1 Definition:

Let (N*, +) be a group and I" be a non-empty set the

N* is called a I near ring if there

exists a function from N* x I' x N* — N* satisfying

1. (ni+n2)aan3=ngo1nNz+nzogns

2. (n1 01 N2) 02 N3 =Ng 0y (nz o2 n3) for all ny, nz, Nz €
N*and o, op €I,

2.2 Definition:
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Let N* be a zero symmetric gamma near ring and p*
defined from N* to [0, 1] is said to be a fuzzy ideal of
N* if it satisfied

1. p* (n+nz) = min (u* (n1), P* (n2))

2. p*(-ny) = p* (na)

3. p*(ny) =p* (N2 + n1—ny)

4. p* (N ang)>p*(ng)and

5. H* (n1 o (nz +n3) —N1o nz) > u* (n3) for all ny, ny,
neNandael.

2.3 Definition:

A fuzzy mapping p*: G* — [0, 1] is said to be a fuzzy

ideal of G* if it satisfies

L p* (N +ng) > min (u* (n), p* (n2))

2. p*(n2+n1—n) = p* (n2)

3. p*(ny) =p* (-n)

4. p*(ao(ni+ny)—aany)>pu*(ng) forallny, nae
G*,aeN*andael.

Remark:
If pu* satisfies (i), (ii) and (iii) condition then u* is a
fuzzy normal MI" subgroup of G*.

2.4 Definition:

An intuitionistic fuzzy set | (i, y1) of the near ring N*
is called an intuitionistic fuzzy ideal of N* if for all n,,
Ny, n € N*

i (N2 + n2) = min (i (), P (N2))

i (Nn1) = i ()

M (N2 + nt—n2) > i (n2)

i (n (N1 +n2) —nny) > i (n2)

Y1 (N1 - n2) <max (yi (N1), ¥ 1(n2)
yi(hn)<yi(na)

Y1 (N2 + n1—ny) <y (ny)

Y1 (n (N2 +n2) — nny) <y, (n2)

O N~ WDN R

2.5 Definition:
If 1 is said to be an intuitionistic fuzzy ideal of G*in
N* if w: G*— [0,1] and
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: G*— [0,1] satisfying the following properties.
i (x +y) = min {pu (X), i (Y)}
M (X +Y=x) > (y)
i (X) = i (-X)
M (na (a+x)—naa)>p(X)
71 (x +y) <max {yi (x), 71 (¥)}
NnX+y=x)<7(y)
71 (x) =7 (- X)
vn(ha(@a+x)—-naa)<y (X)forallneN* ael,
ax yel

Se o o0 o=

3. HOMOMORPHISM AND ANTI-
HOMOMORRPHISM

3.1 Theorem:
Let (N1 +, .) and (N2" +, .) be any two near rings.
Then the homomorphism image of an IFI of N;" is an
IFI of N2,
Proof:
Let f: N;"— N2" be a homomorphism. Then
f (X1 +X2) = (X1) + f(x2) and f (x1x2) = f (x1) T (x2) for
all xq, X2 in Ny".
Let I, = f (11) where Iy is an IFI of N;".
Then f (x1), f (x2) are in N2".
1. Consider 2 (f (X1) + f(X2)) = iz X1+ X2)
> min {1 (X1), piz (X2)}
=min {pi f (x1), piz f (x2)}
Hiz (F (x2) + f(X2)) = min {pi2f (X1), piz f (x2)}
2. Consider pz (f (x2) + f (x2) — f (X2)) = pir (X1 + X2
_ Xl)
> i1 (X2)
= iz f (x2)
Pz (F (xa) + F (x2) = F (x1)) = iz F (x2).
3. Consider w2 (f (X1)) = pua (X1)
= Hin (-Xa)
= iz (-f (x2))
Hiz (F (1)) = piz (- (x1))
4. Consider W2 (f (n) o (f (x1) + f (X2)) — f (n) a f(x1)
iz (Il o (X1 + Xz) - naxl)
> i1 (X2)
= Hiz (f (x2))
= Mz (f (n) @ (f (x2) + F (x2)) = pz (F (x2)).
5. Consider yi2 (f (X1) + T (X2)) = 711 (X1 + X2)
< max {yi (X1), y11 (X2)}
=max {yun f (x1), vi2 f (x2)}
= yiz (f (x2) + f (x2)) <max {yi2f (X0), yi2 f (x2)}
6. Consider Y12 (f (Xl) +f (Xz) —f (X1)) =Y (X1 + X2
_ Xl)
<vyi1 (X2)

IJIRT 150857

=y f(x2)

= yi2 (F(x2) + f (x2) —F (X0) =712 T (X2).
7. Consider Y12 (f (Xl)) =Y11 (X1)

=y (-X1)

= yi2 (-f (x2))
= vi2 (f(x2)) = vi2 (-F (x2))
8. Consider yi2 (f (n) o (f (x1) + f (X2)) — f (n) a f(x1)
=7y (n a (X1 + X2) — naxy)
<y (X2)
=iz (f (x2))
= vz (f (n) o (f (x1) + F (X2)) = 712 (F (X2)).
Hence Iz is an IFI of N".

3.2 Theorem:

Let (N1 +, .) and (N2" +,.) be any two near rings. The

homomorphic preimage of an intuitionistic fuzzy ideal

of N2" is an intuitionistic fuzzy ideal of N1".

Proof:

Let f: N;"— N2 be a homeomorphism. Then

f (X1 +X2) = (X1) + T (x2) and f (xax2) = f (x1) T (x2) for

all X1, X2 in Ny™.

Let I, = f (1;) where I, is an IFI of N,".

1. Consider i1 (X1 + X2) = Wz (f (X1) + f (X2))

= min {piz (f (X), iz (F (X2))}

= min {pz (X1), piz (X2)}

Hit (X1 + X2) > min {1 (X1), Hiz (X2)}

2. Consider pi1 (X1 + X2 — X1) = Pz [f (x0) + f (x2) — f
(x)]

> iz (f (x2))

= iz (X2)

= Wir (X1 + X2 — X1) > pin (X2)

3. Consider 1 (-X1) = piz (-f (X1))

= Hiz (+F (x1))

= Hin (X1)

Pz (X1) = Pz (-Xa)

4. Consider 1 (n o (x1 + X2) — nax1)

= iz (f (n) & (f (x1) + F(x2)) — £ (n) o £ (Xa))

> w2 (f (x2))

= iz (X2).

5. Consider yi1 (X1 + X2) = vi2 (f (X1) + f (X2))

<max {yi2 (f (x2), vi2 (f (x2)) }

=max {yi(X1), y (X2)}

= yiz (X1 + X2) < max {yi (X1), i1 (X2)}

6. Consider Y1 (X1 + X2 — X1) =12 [f (X1) +f (Xz) —f
(x1)]

<72 (f (x2))

=711 (X2)

yiz (X1 + X2 — X1) < vz (X2)

7. Consider yi1 (-X1) =Y12 (-f (Xl))
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=112 (+f (x))
=71 (X)
= i (X2) = 11 (-X1)
8. Consider yi1 (n a (X1 + X2) — nox1)
=712 (f (n) o (f (x2) +F (X2)) — £ (n) o £ (X1))
> iz (f (x2))
=71 (X2).
=V (n o (X1 + X2) — n(xxl) <vn (Il(XX2)
Therefore f (11) = Iz isan IFl. = Iy is an IFI.

3.3 Theorem:
Let (N1"+,.) and (N2", +,.) be any two near rings. The
anti homomorphic image of an IFI of N;"is an IFI of
N2,
Proof:
Let f: N;“"— N;" be a homeomorphism. Then
f (X1 +X2) = (X1) +f(x2) and f (xax2) = f (X1) f (x2) for
all X1, X2 in N¢™,
Let I, = f (11) where Iy is an IFI of N;".
Let f (x1), f (X2) € N," for X1, Xo € N1™.
1. Consider w2 (f (X1) + f (X2)) = Wiz [f (X2 + x1)]
= iz (X1 + X2)
> min {p (X2), i (X2)}
= min {1 (X1), piz (X2)}
= min {piz (F (x1)), bz (F (x2))}
Pz (F (x2) + f (X2)) = min {piz (F (x2), iz (F (x2))}
2. Consider Wiz (f (x2) + f (x2) — f (X1))
= Mz [f (X2 + %) + f (-xa)]
= Mz [f (X1 + X2 + Xa)]
= Miz (-X1 + X2 + X1)
> it (X2) = iz (F (x2))
= Wiz [f (x1) +F (x2) = F (x2)] = piz (F (x2))
3. Consider w2 (f (X1)) = - pin (X1)
= Hiz (-X1)
= Wiz (- f (x2))
= Mz (- F (X1)) = - puz (f (x2))
4. Consider w2 [f (n) a (f (x1) + f (X2)) — f (n) o £ (x1)]
= Wiz [ (n) o £ (x2 + X1) — £(n) o £ (x1)]
= M1 [n a (X2 + X1) — nax)
> i (X2)
= iz (f (x2))
= Mz [f(n) o (f(x1) +f(X2)) - £ (n) & £ (x1)] = piz (F
(x2))
5. Consider yi2 (f (X1) + f (X2)) = 712 [f (X2 + X1)]
=y (X1 + X2)
<max {11 (X2), Y1 (X2)}
=max {yn (X1), yi2 (X2)}
=max {yi2 (f (x2)), v12 (f (x2))}
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= yiz (f (x2) + f (X2)) <max {yi2 (f (x0), y12 (F (x2))}
6. Consider yiz (F (x1) + f (x2) — f (x2))

=y [f (X2 + X1) + T (-X1)]

=y [f (X1 + X2 + x1)]

=y (-X1 + X2 + X1)

>y (X2) = viz (f (x2))

= 712 [f (x0) +  (X2) — F (X2)] = 712 (F (x2))

7. Consider Y12 (f (Xl)) =-Yn (Xl)

=11 (-X1)

=712 (- £ (X))

= vi2 (- F (1)) = - yi2 (F (X))

8. Consider yi2 [f (n) o (f (x1) + f (X2)) — f (n) a  (x1)]
=vi2 [f (n) a f (x2 + X1) — £ (n) o f(x1)]

=71 [n a (x2 + X1) — naxa]

<vi1 (X2)

=iz (f (x2))

= 72 [f(n) @ (f(x1) +f(x2)) — £ (n) @ f(x1)] <y (f
(x2))

Hence all the axioms of the IFI of MI" group in near
rings are satisfied by I,.

= Iy isan IFI of N2,

3.4 Theorem:
Let (N1 +, .) and (N2" +,.) be any two near rings. The
anti homomorphic pre image of an IFI of N2"is an IFI
of Nl*.
Proof:
Let f: N;"— N," be a homeomorphism. Then
f (X1 +X2) = (x1) + T (x2) and f (xax2) = f (x1) T (x2) for
all X1, X2 in Nl*.
Let I, = f (1) where 1, is an IFI of N,".
1. puz (X2 + X2) = Pz [f (X1 + X2)]
> min Wiz {f (Xz), f (Xl)}
=min {puz (x2), K (X)}
Mz (X1 + X2) = min {pi (Xa), piz (X2)}
2. i (Xe+ X2 - X1) = Pz [f (X2 + X2 — X1)]
= iz [f (-Xa) +F (X1 + X2)]
= iz [-f (xa) + F (x2) + f (x0)]
> iz [f (x2)] = P (x2)
= Win (X1 + X2 — X1) > pn (X2)
3. - Hin (x2) = - Pz (F (xa))
= iz [- f (x1)]
= Hiz (- xa)
Mz (- X1) = - Hiz (Xa)
4. i (na (X1 + X2) —noxa) = Wiz [f(n) a £ (x1 + x2) — f
(n) o f (x1)]
= Wiz [f (n) o [f (x2) + f (x2)] - f(n) & £ (x1)]
> iz [ (x2)]
= Hiz (X2)
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= Mn (1’1(1 (X1 + Xz) — naxl) > Wi (Xz)
5.y (X + %2) = viz [f (X1 + %2)]

< max yi2 {f (Xz), f (Xl)}

=max {yn (X2), yin (X2)}

yin (X1 + X2) <max {yn (X1), yn (X2)}
6. vin (X1 + X2 - X1) = yi2 [f (X1 + X2 — X1)]

=yiz [f (-x0) + T (X1 + x2)]

= yiz [-F (X2) + F (x2) + F (x)]

<7yi2 [f (x2)] = H1 (X2)

i (X1 + X2 — X1) <711 (X2)
7. -y (X2) = - 7z (F (X2))

=viz [- f (x)]

=y (- X1)

i1 (- X2) = -y (X1)
8. yi1 (na (x1 + X2) — nax1) = yi2 [f (n) a £ (x1 + X2) — f

(n) a f(x1)]

=vi2 [f(n) a [f (x2) + (X2)] - F(n) o f(x1)]

= yi2 [f (x2)]

=y (X2)

yi1 (na (x1 + X2) — naxz) <y (X2)
Hence all the conditions of IFI are satisfied by ;.
the preimage of IFI by an anti-homomorphism is also
an IFI.

4,CONCLUSION

The effects of homomorphism and anti
homomorphism on the domain and codomain of
Intuitionistic fuzzy ideal of MI" group in near rings are
studied by few theorems.

REFERENCE

[1] Atanassov, K. T., 1986. Intuitionistic Fussy Sets,
Fussy Sets and Systems.

[2] Atanassov, K.T., 1994. New operations defined
over the intuitionistic fuzzy sets, Fuzzy sets and
systems., 61(2): 137-142.

[3] Jun, Y. B., M. Sapanci and M. A. Ozturk, 1998.
Fuzzy ideals in gamma near-rings, Turk. J. Math.,
22: 449-459.

[4] Jun, Y. B., Y. I. Kwon and J. W. Park, 1995.
Fuzzy MI" - Group, Kyungpook mathematical
journal., 35(2): 259-259.

[5] Kim, S. D. and H. S. Kim, 1996. Fuzzy ideals of
near - rings. Bull. Korean Mathematical Society.,
33(4): 593-601.

[6] Mala, S. K., Shanmugapriya, M. M., 2018.
Intuitionistic fuzzy ideals of MI" groups,

IJIRT 150857

International Journal of Mathematical Archive.,
9(1): 114-122.

Palaniappan, N. and M. Ramachandran, 2010. A
Note on Characterizations of Intuitionistic Fuzzy
Ideals in T'-Rings, International Mathematical
Forum., 5: 2553-25562.

Satyanarayana, B. and K. S. Prasad, 2013. Near
rings, fuzzy ideals, and graph theory. CRC press.,
3(12): 333 — 344.

Zadeh, L. A., 1965. Fuzzy Sets., Information
Control., 8.

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 131



