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I Introduction

The concept of fuzzy sets was initiated by L.A.Zadeh [11] then it has become a vigorous area of
research in engineering, medical science, graph theory. Rosenfeld [10] gave the idea of fuzzy subgroup. Bipolar
valued fuzzy sets was introduced by K.M.Lee [6] are an extension of fuzzy sets whose membership degree
range is enlarged from the interval [0,1] to [-1,0]. In a bipolar valued fuzzy set, the membership degree 0
means that the elements are irrelevant to the corresponding property, the membership degree (0,1] indicates that
elements somewhat satisfy the property and the membership degree[-1,0) indicates that elements somewhat
satisfy the implicit counter property. The author W.R.Zhang [12] commenced the concept of bipolar fuzzy sets
as a generalization of fuzzy sets in 1994. K.Chakrabarthy, R.Biwas and S.Nanda [4] investigated note on union
and intersection of intuitionistic fuzzy sets. G.Prasannavengeteswari, K.Gunasekaran and .S.Nandakumar [8]
introduced the definition of Primary Bipolar Intuitionistic M Fuzzy Group and anti M Fuzzy Group.
A.Balasubramanian, K.L.Muruganantha Prasad, K.Arjunan [3] introduced the definition of Bipolar Interval
Valued Fuzzy Subgroups of a Group. G.Prasannavengeteswari, K.Gunasekaran and .S.Nandakumar [9]
introduced the definition of primary interval-valued intuitionistic fuzzy M group. In this study Interior Operator
over Primary interval-valued Intuitionistic Fuzzy M Group and anti Fuzzy M Group and some properties of the
same are proved.

1. Preliminaries
Definition:1
Let G be a non-empty set, let A be an interval-valued intuitionistic fuzzy set (IVIFS) in G and be an
object of the form A = {{x, [uz (x), uf ()], [vy (%), v (x)]) | x € G}, where pf: G- [0, 1], uz: G- [0, 1] and
v G- [0,1], uy: G- [0, 1] and (Vx € G) (uz (x) < pf(x), vz (x) < vf(x), uf(x) +vf(x) < 1) are called
the degree of positive membership, the degree of negative membership, the degree of positive non-membership,
and the degree of negative non-membership, respectively.

Definition:2

Let G be an M group and let A be an intuitionistic fuzzy subgroup of G, then A is called a primary
intuitionistic fuzzy M group of G. if for all x,y € G and m € M, then either u}(mxy) < ut(x?) and
vf (mxy) = vf(xP), for some p € Z, or else pf(mxy) < pi(y?) and vf (mxy) = vf(y?), for some q € Z,
and either py (mxy) = u;(xP) and vy (mxy) < v (xP), for some p € Z, or else u;(mxy) = uy;(y?) and
vy (mxy) < vy (y?), forsome g € Z,.
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Example:
0.7 ifx=1 0.2 ifx=1
ulf(x) =40.6 ifx=-1 vi(x) =403 ifx=-1
04 ifx=i—i 05 ifx=1i—i
0.6 ifx=1 0.1 ifx=1
Uz (x) =405 ifx =-1 vy (x) =40.2 ifx =-1
03 ifx=1i-i 05 ifx=1i—i
Definition:3

Let G be an M group and let A be an intuitionistic anti fuzzy subgroup of G, then A is called a
primary intuitionistic anti fuzzy M group of G. if for all x,y € G and m € M, then either u}(mxy) = uf(x?)
and v} (mxy) < vf(xP), for some p € Z,or else uf(mxy) = uf(y?) and vi(mxy) < vf(y?), for some
q € Z, and either u;(mxy) < u;(xP) and vy (mxy) = vy (xP), for some p € Z, or else uz(mxy) <
ua (v?) and vy (mxy) = vy (y?), forsome q € Z,,

Example:
0.4 ifx=1 0.5 ifx=1
ur(x) =40.6 ifx=-1 vi(x) =403 ifx=-1
0.7 ifx=i—i 02 ifx=i—i
0.3 ifx=1 0.4 ifx=1
Uz (x) =405 ifx=-1 vy (x) =40.2 ifx =-1
04 ifx=i—i 01 ifx=i—i
Definition:4

Let G be an M group and A be an interval-valued intuitionistic fuzzy subgroup of G, then A is called
a primary interval-valued intuitionistic fuzzy M group of G. If for all x,y €G and m € M, then either
ul(mxy) = infM,(mxy) < infM,(x?) = u}(x?) and vi (mxy) = supN,(mxy) = supNy(xP) =
vf (xP), for some p € Z, or else wl(mxy) = infM,(mxy) < infM,(y9) = uf(y?) and v (mxy) =
supN, (mxy) = supN,(y?) = uj (y?), for some g € Z, and either u; (mxy) = supM,(mxy) = supM,(x?) =
Un (xP) and vy (mxy) = infNy(mxy) < infN,(x?) = vy (x?), for some
p€Z, or else pu;z(mxy)=supMy(mxy) =supM,(y?) =pz(yNand v;(mxy) = infN,(mxy) <
infN,(y?) = vy (y?), forsome q € Z,,

Definition:5

Let G be an M group and A be an interval-valued intuitionistic fuzzy subgroup of G, then A is called
a primary interval-valued intuitionistic anti fuzzy M group of G. If for all x,y €G and m €M, then either
wi(mxy) = infM, (mxy) = infM,(xP) = u}(x?) and vf (mxy) = supN, (mxy) < supN,(xP) = v} (xP), for
somep € Z, or
else uji(mxy) = infM,(mxy) = infM,(y?) = pj(y?)andv; (mxy) = supN,(mxy) < supN,(y?) = vf (y9),
for some qEZ, and either Uy (mxy) = supMy(mxy) < supMy(x?) = py (xP) and
vy (mxy) = inf Ny(mxy) = infNy(xP) = vy (xP), for some
pEZ, or else Ua (mxy) = supMy(mxy) < supM,(y?) = uyz (y?)andv; (mxy) = infNy(mxy) =
infN,(y?) = vy (y?), forsome q € Z,.

Definition:6
Let A be an interval valued intuitionistic fuzzy set of E then the interior operator I is defined by,
I(A*) = {x,minp} (y), maxvf (y) /x € E,y € E} and
I(A7) = {x,max W, (y) , minv; (y) /x EE,y € E}

3. Some Operations on primary interval-valued intuitionistic fuzzy M group and primary interval-valued
intuitionistic anti fuzzy M group
Theorem:1
If A is a primary interval-valued intuitionistic fuzzy M group of G then I(A) is primary interval-
valued intuitionistic fuzzy M group of G.
Proof:
Consider x,y € Aand m € M

= minifinfM, (mab))
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< minifinfM, (a?))

= 1) ()
Therefore uf(A) (mxy) < u;r(A) (xP), forsomep € Z,,
Consider vjf,, (mxy)) = maxi{uf (mab))

= maxifsupN, (mab))

> maxifsupN, (a?))

= maxiv] (aP)

= v, (¥?)
Therefore vj(,y (mxy) = vjjs)(x"), for some p € Z,,
Consider Hia) (mxy) = maxi?@u;(mab))

= maxifsupM, (mab))

> maxifsupM, (a?))

= gy (x7)
Therefore Hia) (mxy) = Hica) (xP), forsomep € Z,,
Consider vy, (mxy)) = minifu; (mxy))

= min#infN, (mab))

< miniinfN, (a?))

= mini?@v; (x”))

= vy (*P)

Therefore vy, (mxy) < vy (x?), forsomep € Z,
Therefore 1(A) is a primary interval-valued intuitionistic fuzzy M group of G.

Theorem:2

If A is a primary interval-valued intuitionistic fuzzy M group of G then I(I(A) =1(A) isa
primary interval-valued intuitionistic fuzzy M group of G.
Proof:

Consider x,y € Aand m € M

Consider pf, ) (mxy) = minfii,y (mab)
miniimin u} (mxy))
min(mini@nfM, (mxy)))
min (mini?EinfMA (x? )))
min(min u} (x?))

= min pj (a”)
=My )

Therefore uf(I(A)) (mxy) < ul*(A)(xp), for somep € Z,

I IA

Consider v;{;(4y,(mxy)) = maxﬁfévfm)(mab))
= maxifmax v (mxy))
= max(maxifsupN, (mxy)))
> max(maxifsupN, (x7)))
= max(maxv] (x?))
= vja) (xP)
Therefore v;{;(4y) (mxy) = vj{4)(x?), for some p € Z,
= max{imax puy (mxy))
= max(maxifsupM, (mxy)))
> max(maxifsupM, (x?)))
= max(max uy (x?))

STNED)
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Therefore Hracay (mxy) = pl‘(A)(x?’), forsomep € Z,

Consider vy 4y, (mxy)) = mini?EGv,_(A) (mab))

= mini?@min N (mxy))

= min(miniinfN, (mxy)))

min (mini?ﬁianA (x? )))

= min(min vy (x?))

= minuvy (a?)

= vy (xP)
Therefore v;(;4yy (Mxy) < vy (x?), for somep € Z,.

Therefore I1(I1(A)) = I(A) is a primary interval-valued intuitionistic fuzzy M group of G.
Theorem:3

IN

If A and B are primary interval-valued intuitionistic fuzzy M group of G, then I(AN

B=/4)N/(B) is a primary interval-valued intuitionistic fuzzy M group of G.

Proof:
Consider x,y e ANB thenx,y € Aandx,y e Bandm e M

Consider W' , ) (mxy) = mini{uf5 (mab))
= minfmin (i) (mab), uf (mab)))
= minifimin (infM, (mab), infMyz (mab)))
< minffimin(infM, (a?), infMg (a?)))
= mini{imin (u} ("), uz (@”)))
= min(min pj (a?) , min p (a?))
= min (ﬂIJEA)(xp),HlJr(B)(xp))
= “;EA)nl(B)(xp)
Therefore “1+(An3) (mxy) < u;r(A)m(B)(xp), forsomep € Z,
Consider v,y (mxy) = maxiviz (nab))
= maxifimax(vj (mab), v¢ (mab)))
= maxifmax(supN, (mab), supNg (mab)))
> maxifimax(supN, (aP), supNy(a?)))
= max (max(v] (a?), vg (aP))
= max(max v} (a?), maxvg (a?))
max (UIJEA) (xP), (g, (xp))
= UIJEA)m(B)(xp)
Therefore v;{ ) (MXY) = Vji4 01y (x7), for somep € Z,
Consider ul'(AnB)(mxy) = max(u;ng (mab))
= max(max(uy (mab), ug (mab)))
= maxifimax(supMy (mab), supMg(mab)))
> maxifimax(supMy (a?), supM;(a?)))
= max(max(uy (@), uz (a?)))
= max(max py (a”) , max pz (a?))
= max (piga) (), igsy (61))
= I‘J'I_(A)nI(B)(xp)
Therefore Hicans) (mxy) = ul‘(A)m(B)(xP), forsomep € Z,
Consider vy gy (Mmxy) = mini{u;n(mab))
= minfmin(v; (mab), vg (mab)))
= minifmin(infN, (mab), infNz (mab)))
< minfmin(infN, (a?), infNy (a?)))
= minifimin(v; (aP), vz (a?)))
min(min vy (a?), min vz (aP))
min (vl_(A) (xP), vl_(B)(x”)>
= Vieaynie) (XF)
Therefore vy np) (MXY) < Vi) (xP), for somep € Z,
Therefore I(A N B) = I(A) nI(B) isa primary interval-valued intuitionistic fuzzy M group of G.
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Theorem:4

If A is a primary interval-valued intuitionistic fuzzy M group of G, then o(I(A)) =1(a(A)) is
also a primary interval-valued intuitionistic fuzzy M group of G.
Proof:

Consider x,y e Aandm € M
Consider u;(I(A)) (mxy) = way(mxy)
= min’{u} (mab))
= mini{infM, (mab))
< minifinfM, (a?))
= mini{uz (a?))
= Wiy @)
Therefore u;r(l( A) (mxy) < uf(D(A)) (xP), forsomep € Z,
Consider vy (mxy) =1 — pjjs)(mxy)
=1 — min (uf (mab))
= 1 — minifinfM, (mab))
> 1 — miniinfM, (a?))
=1 — minf{uf(a?))
=1 — mini{f, (x7))
= 1: Mioay @)
= UI(D(A))(XP)
Therefore v ay) (Mxy) = vjiay) (7)), for some p € Z,.
Consider u;(I(A))(mxy) = fia(mxy)
= maxi?@,u;(mab))
= maxifsupM, (mab))
> maxifsupMy (a?))
= max{u; (a))
= maxifuz, (@)
= Higoan*")
Therefore Hoaay (mxy) = p,‘(D(A))(xp), forsomep € Z,
Consider vy ayy (Mxy) = 1 — pyay(mxy)
=1- maxi?@u; (mab))
= 1 — maxifsupM, (mab))
< 1 — maxifsupM, (a?))
=1 — max{u; (a))
=1- maxi?@ugA (ap))
= 1= Hiay ")
= Uy (XP)
Therefore vy (Mxy) < vjyay) (X)), for somep € Z,

Therefore o(I(A)) = I(a(A)) isa primary interval-valued intuitionistic fuzzy M group of G.
Theorem:5

If A is a primary interval-valued intuitionistic fuzzy M group of G, then 0 (A) =
1(0 (A)) is also a primary interval-valued intuitionistic fuzzy M group of G.
Proof:

Consider x,y € Aand m € M
Consider “3(1(1;)) (mxy) = 1 = vjj,, (mxy)
= 1 — max{v (mab))

= 1 — maxifsupN, (mab))
< 1 — maxifsupN,(a?))

=1 — max (v (a?))
=1 — max(v{, (@)
=1 ="y (@)
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= Moy &)
Therefore “3(1(1;)) (mxy) < uf(o(A)) (xP), forsomep € Z,,
Consider v ay) (Mxy) = vj(x)(mxy)
= maxi{v;f (mab))
= maxifsupN, (mab))
> maxdsupN, (a?))
= max(vj (a”))
= max(vf, (a”))
= U1+(<>(A)) (xP)
Therefore v ay) (Mxy) = vfyay) (x7), for somep € Z,
Consider Houcay (mxy) = 1 = vy, (mxy)
=1—mi "?("U; (mab))
= 1 — mini€infN, (mab))
> 1 — mini€infN, (a?))
=1 — min(v; (a?))
=1- min(vo_A (a”))
=1 -y (@)
= Higay &)
Therefore “o_(z(A))(me) = Hyocay (xP), forsomep € Z,,
Consider vy 4y, (Mxy) = vj(s,(mxy)
min(v} (mab))
minitinfN, (mab))
minifinfN, (aP))
min(v; (a?))
min(vo_A (a”))
= Vipay (F)

Therefore vy ay) (MxY) < vjy(ay) (xP), forsomep € Z,
Therefore 0 (1(A)) = I(0 (A)) is a primary interval-valued intuitionistic fuzzy M group of G.
Theorem:6

If A is a primary interval-valued intuitionistic anti fuzzy M group of G then I(A) is primary interval-
valued intuitionistic anti fuzzy M group of G.
Theorem:7

If A is a primary interval-valued intuitionistic anti fuzzy M group of G then I(I(A)) =I(A) is
primary interval-valued intuitionistic anti fuzzy M group of G.

A 1

Theorem:8

If A and B are primary interval-valued intuitionistic anti fuzzy M group of G, then
I(A n B) =1(A) nI(B) is a primary interval-valued intuitionistic anti fuzzy M group of G.
Theorem:9

If A is a primary interval-valued intuitionistic anti fuzzy M group of G, then o(I(A)) =
I(o(A)) is also a primary interval-valued intuitionistic anti fuzzy M group of G.
Theorem:10

If A is a primary interval-valued intuitionistic anti fuzzy M group of G, then 0

(I1(A)) = I(0 (A)) is also a primary interval-valued intuitionistic anti fuzzy M group of G.
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