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ABSTRACT

In this paper some interesting properties of (4, p) — cut of Intuitionistic Anti L-fuzzy M-subgroups of a M-group are
discussed.
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1. INTRODUCTION

After the introduction of the concept of fuzzy set by Zadeh [6] several researches were conducted on the generalization
of the notion of fuzzy set. The idea of Intuitionistic fuzzy set was given by Krassimiri T. Atanassov [1]. In this paper
we study Intuitionistic anti L-fuzzy M-subgroup with the help of some properties of their (g, ) — cut sets.

2. PRELIMINARIES

2.1 Definition: Let A = {< x, p,(X), v5(X) >: x €X}and B = {< x, pg(x), Ve(X) > X EX}be any two IFS’s of X, then
(i) A &Bifand only if p,(X) <pg(X) and v,(X) 2 vg(x) for all x € X
(i) A=B ifandonly if ,(x) = pg(x) and v,(x) = va(x) for all x € X
(i) ANB = {< X, (1,Ntg)(X), (VxNvg)(X) >: x €XY,
where (1, g)(%) = Mingia, (9. 1500} = HAGIMHE() & (v M) () = MaXEyp(x), vg(K)} = v,() Wg(x)
(iv) AUB = {< X, (naU pg)(X), (vaUvg)(X) > : x EXF,
where (p Upg )(x) = Max{pa(x), Hg(X)} = pa()Vip(X) & (VAUVE)(X) = Min{v,(x), vg(X)}= va(X) A vg(X)

2.2 Definition: An IFS A = {< x, pA(X), vA(X) >: X €G}of a group G is said to be Intuitionistic Fuzzy Subgroup of G
(IFSG) of G if

() Ha(XY) 2 pa()ARA(Y)

(i) 1A = 1a(X)

(i) vo(xy) SvA(X) VvA(Y)

(iv) v(x) = v,(x), forall x,y € G

2.3 Definition: An IFSG A = {< X, p,(X), vo(x) >: x €G} of a group G said to be Intuitionistic Fuzzy Normal
Subgroup of G (IFNSG) of G if

(i) nalxy) = palyx)

(i) va(xy)=v,(yx), forallx,y € G
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Remark: It is easy to verify that an IFSG A of a group G is normal iff
() kA" x0) = pa(x) and
(i) vo(@" x g) =v,(x), forall x e Aand g €G

Proof: Trivial Proof.

2.4 Definition: Let G be an M-group and p be an intuitionistic anti fuzzy group of G.
If pa(mx) < pa (X) and va (MX) > v (x) for all X in G and m in M then p is said to be an intuitionistic anti fuzzy
subgroup with operator of G. We use the phrase p is an intuitionistic anti L-fuzzy M-subgroup of G.

2.5 Example: Let H be M-subgroup of an M-group G and let A = (ua, va) be an intuitionistic fuzzy set in G defined by

na(x) = { 0.3;xeH
0.5; otherwise

{0.6; xeH
va(x) = L0.3; otherwise
for all x in G. Then it is easy to verify that A = (ua,va) is an anti fuzzy M- subgroup of G.

2.6 Definition: Let A and B be any two Intuitionistic Anti L-fuzzy M-subgroups of a M-group (G, -). Then A and B are
said to be Conjugate Intuitionistic Anti L-fuzzy M-subgroups of G if for some g in G, pa(X) = ps(g™xg) &
va(X) = ve(gxg), for every x in G.

2.7 Proposition: If p = (8, Aw) is an intuitionistic anti fuzzy M-subgroup of an M- group G, then for any x, ye G
and m € M.

(1) pa(mxy) < pa(X) v pa(Y),

(i) pa(mx ™) < pa(x) and

(i) va( mxy) 2va(X) A va(y),

(iv) va(mx™) < va(x), forall x & y in G.

2.8 Theorem: A is an intuitionistic anti L-fuzzy M-subgroup of a M-group (G, ) iff pa(mxy %) < pa(x) v pa(y) and
va(mxy™) > va(x) A va(y), forall xandyinG.

2.9 Definition: Let A be an Intuitionistic Anti L-fuzzy subset of X. For o and B in L, the (a, B)-level subset of A is the
set A (g p) = {X X pa(X) < aand va(x) > B}. This is called an Intuitionistic Anti L-fuzzy level subset of A.

2.10 Definition: Let A be an intuitionistic L-fuzzy M-subgroup of a M-group G. The level M-subgroup A, ), for a
and B in L such that o > pa(e) and B < va(e) is called an intuitionistic anti L-fuzzy level M-subgroup of A.

2.11 Definition: Let (G, ©) be a M-group. An intuitionistic L-fuzzy M-subgroup A of G is said to be an intuitionistic
Anti L-fuzzy normal M-subgroup (IALFNMSG) of G if the following conditions are satisfied:

(1) pAXy) = pA(YX),
(i) vA(xy) = vA(yx), forall xand y in G.

2.12 Definition: (o, B) — Cut of Intuitionistic fuzzy set
Let A be Intuitionistic fuzzy set of a universe set X. Then (a, f)-cut of A is a crisp subset Cq, B(A) of the IFS A is

given by Cq, B(A) = {x: XEX [ pua(X) 20, vA(X) <B}, where (o, B)E [0, 1] with o+ f<1.
3. (o, B) — Cut of Intuitionistic Anti fuzzy set (IAFS) and their Properties

3.1 Definition: (o, B) — Cut of Intuitionistic Anti fuzzy set
Let A be Intuitionistic Anti fuzzy set of a universe set X. Then (a, B)-cut of A is a crisp subset C, g (A) of the IAFS A

is given by C, 5 (A) = {x: X EX/PA(X) <a, VA(X) 2B}, where (o, B)E[O, 1] with o+ B <1.

3.2 Proposition: If A and B be two IAFS’s of a universe set X, then following holds
(i) Cop(A)<=Cs, 0(A) if axdand p<0
(i) Cipp(A)SCop (A)SCh 14(A)
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(iii) AcB implies C, 5 (A) C, 5 (B)

(iv) Co p (ANB) =C, 5 (AN C,, 5 (B)

(v) Cup(AUB)2C, 5 (A)UC, p(B)equality hold if a+p=1
(Vi) Cop (NAT) =N Cy p (Ai)

(vi)C, , (A) =X

Proof:
(i) Let x€C, 5 (A)=pA(X)<aand vA(X)>p
Since & <aand 0 >p implies that pA(X) <o<d and vA(X) >p>0
= HA(X) <8 and vA(X) 26 and so x €C§, 9(A). Hence Cq, p(A) €Cs, 0(A)
(i) Since o+ p<limpliesthat1-f>cand p< B

Therefore by part (i) we get C1-p, B(A) € Coq, p(A) Q)
Again o+ <1 impliesthat a>aand p<l-a
Therefore by part (i) we get Cq, p(A) € Ca., 1-a.(A) 2

From (1) and (2) we get C1-p, B(A) €Coq, (A) S Caq, 1-a. (A)
(iii) Let x € Cq, B(A) = pA(X) <o and VA(X) >
As B 2 A implies pB(X) < pA(X) <a and vB(X) 2 vA(X) 2B
= uB(X) <o and vB(x) 2B and
so x €Cq, p(B) Hence Cq, p(A) € Cq, p(B)
(iv) Since ANB<cAand ANBCcB
Therefore by part (i) Cg, p(A NB) SCq, p(A) and Cg, p(ANB) SCq, p(B)
= Cq, p(ANB) €Cq, p(A) NCq, p(B) (3)
Also, let XeCq, p(A) NCq, B(B) =XECq, B(A) and xeCq, p(B)
= pAX) <o and vA(X)2B and pp(X) <o and vB(X) 2B
= pAX) <o and pB(x)<oand vA(X) 2p and vB(X) 2B
= PA(X) ApB(X) <o and vA(X) vV vB(X) 2B
= (nA NuB)(X) <a and (vA NVB)(X) 2B
=>X€Cq, p(ANB)
Thus Cg, p(A) NCq, B(B) Cq, B(ANB) (@)
From (3) and (4) ,we get Cgq, p(ANB) = Cq, p(A) NCq, p(B)
(v) SinceACAuUB and BSCAUB
Therefore by part (i) Cq, p(A) SCo, p(A UB) and Cgq, p(B) £ Cq, B(AUB)
= Cq, p(A) UCq, p(B) £ Cq, p(A UB) Now equality hold if o+ f=1.
We show that Ca, p(A UB) S Cq, B(A) UCq, p(B)
Letx €Cq, B(AUB) = (uA UpB)(X) <acand (VA UVB)(X) 2B
= BA(X) VB (X) <o and vA (xX) AvB(X) 2B
If pA(X) <o, thenv a (X)21-pA(X)21-a=p
Implies that x € Cq, B(A) € Cq, p(A) UCq, p(B) (5)
Similarly if pB (X) <, thenv(x)>1 - u(x)>1-a.=f
Implies that x € Cq, p(B) < Cq, p(A) UCq, B(B)
Thus we see that x € Cg, p(AUB) = x €Cq, p(A) UCq, p(B),
Ca, B(AUB) ECq, B(A)UCq, p(B) (6)
From (5) and (6), we get Cg, p(A UB) = Cq, B(A) UCq, B(B)
(vi) Let x € Cq, p(NAj)=(NpAi)(X) <aand (NvA§)(X) 2B
ApAI(X) <aand VwAj(X) 2B=X ECq, p(Ai), for all i
=X ENCq, B(Ai) & hence Cq, p(NA[)SNCq, B (Ai)
(vii) Follows from definition

3.3 Theorem: If A is Intuitionistic anti L-fuzzy M-subgroup of a M-group G. Then Cq, p(A) is @ M-subgroup of M-
group G, where pA(e) < o, VA(e) >p and e is the identity element of G.

© 2018, IJIMA. All Rights Reserved 47

CONFERENCE PAPER
National Conference March 1st- 2018, On “Recent Advances in Pure and Applied Mathematics”, Organized
by Department of Mathematics, Arul Anandar College (Autonomous), Madurai. Tamilnadu, India.




P. Pandiammal*l, C. Subramani’ and Nivetha Martin® /
(a, 8) - Cut of Intuitionistic Anti L-Fuzzy M-Subgroups / IIMA- 9(5), May-2018, (Special Issue)

Proof: Clearly CH,B(A) 0 as e€ Cu!B(A). Letx,y€ CH’B(A) be any two elements. Then
HA(X) <o, vA(X) 2B and pA(y) <o, vA(Y) 2B
HA(X) AuA(Y) <ocand vA(X) VVA(Y) 2B

As A is intuitionistic anti L-fuzzy M-subgroup of G

Therefore p(Mxy™) <p,(X) A pa(y) <ocand v (mxy™) >v,(X) Vv,(y) >B
Thus xye Cu’B(A). Hence C, B(A) isa M-subgroup of G.

3.4 Theorem: If A be intuitionistic anti L-fuzzy normal M-subgroup of M-group G. Then C,4(A) is normal M-
subgroup of M-group G, where p,(€) <, v,(€)>P and e is the identity element of G.

Proof: Letx €Cgq, p(A) and geG be any element. Then p,(X) <a., v,(X) > B. Also A be Intuitionistic anti L-fuzzy normal
M-subgroup of M-group G Therefore, uA(g'lx g) = p(x) and VA(g'lx g)=v (X)forall xeAand g €G

Therefore uA(g'l X g8) = na(X) Socand vA(g'l X g8) =V,(X)>p implies that uA(g'l X @) <o and vA(g'l xg)>p andso g* x
geC, x(A)

Hence C, B(A) is normal M-subgroup of G.

3.5 Theorem: If A is Intuitionistic fuzzy subset of a group G. Then A is intuitionistic anti L-fuzzy M-subgroup of G if
and only if C, ,(A) is a M-subgroup of M-group G for all o, g €[0, 1] with o g <1, where 5(€) <¢, va(€)>p and e is
the jdentity element of G.

Proof: Firstly let A be intuitionistic anti L-fuzzy M-subgroup of M-group G. Then the result follows by Theorem (3.3)

Conversely, let A is Intuitionistic fuzzy subset of a group G such that C, ,(A) is a M-subgroup of M- group G for all
a, BE[0, 1] with a+f <1.

To show that A be intuitionistic anti L-fuzzy M-subgroup of M-group G. For this we show that
() AMXY) <1530 Autp(y) and oY) 2v, () Vvp(y) forall x, y €G
(i) A(XT) = pa(X) and vA(X7) =v,(X)

For (i) Let x, y € G and let a= p,(x) Ap,(y) and B=v,(X) Vv,(y). Then
pa(X) <o, pa(y) <o and va(X) 2B, va(Y) 2B
ie. pa(X)<a, va(X)2B and p,(y)<a, va(y) 2B
i.e. x€Cq, p(A) and y € Cq, p(A) and so xy € Cq, B(A) [AsC, ; is a group]
Therefore p,(mxy) o= p,(X) Apa(y) and v, (mxy) >p =v,(X) Vva(y)
i.e. pa(mxy) <pa(X) Apa(y) and v, (mxy) >v,(X) Vva(Y)

For (ii) Let x € G be any element. Let p,(X) = oo and v,(X) = p. Then
na(X)<aand va(x)zfistrueie. x €C, ((A)
Asx €C, 4(A)isa M- subgroup of G
Therefore we have x* €C, (A) =p,(X") <cand vA(X?)>p
Thus py(X™) <a=p(x) and vy (xh) > =v,(X)

Thus 1, (X) = pa (X)) <pa (X <pa(x) implies that py (x™) = pa(X)
And v, (X) = va((XD) ™) > va(xh) > va(x) implies that v, (X1 = va(X)

Hence A is Intuitionistic Anti L-fuzzy M-subgroup of M-group G.

3.6 Theorem: If A and B be two IALFMSG’s of a M-group G, then A NB is IALFMSG of M-group G .

Proof: By Theorem (3.5), A NB is IALFMSG of M-group G if and only if Cq, g(A NB) isaM-subgroup of G.but as

Ca, (A NB) = Ca, B(A)NCq, p(B) and both ¢, g(A) and Cq, p(B) are M-subgroups of G and intersection of two
M-subgroups of a M-group is a subgroup of G implies that Cq, p(A NB) is a M-subgroup of G and hence AN B is
IALFMSG of M-group G .
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3.7 Remark: Union of two IALFMSG’s of a group G need not be IALFMSG of M-group G

3.8 Example: Consider the Klein four group.
2 2

G={e a b, ab}, wherea =e=b &ab=ha
For 0<i<5, lettj, sj €[0, 1] suchthat1=t, >t, > ...>t. and 0 <s,<s5,<...< s

Define Intuitionistic fuzzy subset A and B as follows:

A ={<x, pp(X), va(X) >: X €G}and B = {< X, pg(X), vg(X) >: x €G}, where

Ha(€) =ty na(@) = t, pa(D) = pa(ab) =t,, va(b) = va(ab) = s, va(@) =s;, vale) =,
ug(e) =t pg(a) =tg, pg(b) =t,, pg(ab) = t;, vg(b) = vg(ab) = s, vg(a) =s,, vg(€) =5,

Clearly A and B are IALFMSG of the M-group G.
(i) Now AUB ={<X, (1yU g )(X), (vaUvg )(X) >: X EG},
Where (n,Upg)(x) = Max {p,(x), pg(X)} = pa(X) Vig(x) and
(VAUVg )(X) = Min{v,(x), vg(X)}= vA(X) Avg(X)
Here (naUpg)(€) =10, (raUngp)(@) =13, (naUpg)(b) =12, (naUpg)(ab) = t4
(VAUVR)(E) = S0, (VAUVE)(a)= 52, (v,UVE)(b) = 54, (v Uvg)(ab) = s4
Ci o(A) = {X: X €G such that p,(x)<t3, vo(X) 254} = {a, e}
Ci u(B) ={x: X €G such that pg(x)<t3, vg(x)>s4} = {e}
Cy (A UB)={x : x €G such that p,ug(X)3, vou vg(X) 254}
= {x: X €G such that p,(X) Vug(X) <t3, v5(X) Avg(X) >s4}
={e, a, b}

Since {e, a, b} is not a M-subgroup of G i.e. C,; (A UB) is not a M-subgroup of G and hence A UB is not IALFMSG
of M-group G.

3.9 Definition: Intuitionistic anti L-fuzzy left and right cosets

Let G be a M-group and A be IALFMSG of M-group G. Let x €G be a fixed element.
Then the set XA = {(g, nxA(9), vxA(Q)) : g EG} where pxA(g) = pAX'g) and vxA(Q) = VAKX g) for all g €G s called
intuitionistic anti L-fuzzy left coset of G determined by A and x.

similarly, the set Ax = {(g,nAx(9), VAX(Q)) : g €G } where pAx(9) = pA(gx™?) and vAx(9) = vA(gx?) for all g €Gis
called the intuitionistic anti L-fuzzy right coset of G determined by A and x.

3.10 Remark: It is clear that if A is intuitionistic anti L-fuzzy normal M-subgroup of G, then the intuitionistic anti L-
fuzzy left coset and intuitionistic anti L-fuzzy right coset of A on G coincide and in this case, we call intuitionistic anti
L-fuzzy coset instead of intuitionistic anti L-fuzzy left or intuitionistic anti L-fuzzy right coset.

3.11 Theorem: Let A be intuitionistic anti L-fuzzy M-subgroup of a M-group G and x be any fixed element of G. Then
(i) x.C, 4(A) = C, 4(xA)
(i) C, z(A)x =C, (Ax), forall o, B€[0, 1] witha+ p<1.

Proof:
() Now C, ;(xA)={g€G: u,n(9)<o & v,,(9)2p } witha+p<1
Also x.C, ((A)=x{y €G: py(y)<oand v,(y)>p}
={xy eG: p,(y) 2o and v,(y) 2}
Put xy =g sothat y=x"g
Therefore x.C, ,(A)={g €G: p,(x'g) <aand v,(x"g)>p}
={9€G: (@) <aandv,,(9)>p}
Thus x.C, B(A) =C,. B(xA) forall o, BE[O0, 1] witha+p<1

(i) AgainC_ B(Ax) ={0€G: uy\(9) < aand v, (9)>p} witha+p<1
Also  C, ;(A).x={y €G: pu(y)<oand vx(y)>f}. X
= {yx €G: p,(y) <a.and vx(y)>p} Putyx = gsothaty = gx™
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C, (A).x ={g €G: p,(9x™) <aand vx(gx™) 2B}
={9 €G: p,,(9)<oand vy, (9) 2P}
Hence C, ,(A).x =C, (Ax), forall a, B€[0, 1] with o + B <1.

3.12 Theorem: Let A be Intuitionitic Anti L-fuzzy M-subgroup of M-group G. Let x, y be elements of G such that
HA) Apa(y) = o and v, (X) Vva(y) = B.

Then

() xA=yA & X'YeC, ,(A)

(i) Ax=Ay & xy*€C, 4A)

Proof:

(i) Now xA=yA &C_ B(xA) =C, B(yA)

© x.C, B(A) =y.C, B(A) [oy Theorem (3.11)(i)]

o xlye C,. B(A) [As C, B(A) is a subgroup of G ] (i) AgainAx=Ay < C l3(Ax) =C, B(Ay)
© C, j(A) x=C, ,(A).y [by Theorem (3.11)(ii)]

& xy* €C, 4(A) [As C, ;(A)isasubgroup of G ]
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