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1. Introduction

The concept of fuzzy sets was initiated by L.A.Zadeh [8] then it has become a
vigorous area of research in engineering, medical science, graph theory. Rosenfeld [7] gave the
idea of fuzzy subgroup. H.J.Zimmermann[10] gave the idea of fuzzy set theory. The concept
of IFS and IVIFS was introduced by K.T.Atanassov[1,2]. The author W.R.Zhang [9]
commenced the concept of bipolar fuzzy sets as a generalization of fuzzy sets in 1994.
K.Chakrabarthy, R.Biswas and S.Nanda [4] investigated note on union and intersection of
intuitionistic fuzzy sets. G.Prasannavengeteswari, K.Gunasekaran and .S.Nandakumar [5]
introduced the definition of Primary Interval-Valued Intuitionistic Fuzzy M Group and Fuzzy
anti M 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 [6] introduced the definition of Level Operators over
Primary interval-valued Intuitionistic Fuzzy M Group and Fuzzy anti M Group. In this study
Topological Operator over Primary interval-valued Intuitionistic Fuzzy M Group and Fuzzy
anti M Group and some properties of the same are proved.

Journal of Data Acquisition and Processing Vol. 38 (2) 2023 3920



TOPOLOGICAL OPERATOR OVER PRIMARY INTERVAL-VALUED INTUITIONISTIC FUZZY M GROUP

2. Preliminaries
Definition: 1

An interval-valued intuitionistic fuzzy set (IVIFS) A over the set E is an object of
the form A = {{x,My4(x), Ny(x))|x € E}, where M,(x) c [0,1] and N4(x) € [0,1] are
intervals and supM,(x) + supN,(x) < 1, for every x € E, Thus we can write IVIFS A as
A = {(x,[infM4(x), supM,(x)], [inf Ny(x), supN,4(x)])|x € E} For simplicity, we write the
intervals

[inf My(x), supM4(x)] = [z (x), uj (x)]
And

[inf Na(x), supNa(x)] = [vz (x),v4 (x)],
where p}(x),vi(x), uz(x),v;(x) are functions from E into [0,1] and (Vx € E),
(g () < sk (0),vi(x) S vi(x), uh(x) +vi(x) <1) are called the degree of positive
membership, degree of negative membership, degree of positive non-membership, and the
degree of negative non-membership, respectively. Note that we here u,(x) =
inf My (), ui (x) = supMa(x), v (x) = inf Ny (x), vi (x) = supN(x).
Definition: 2

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 forall x,y €
G and m € M, then either uf (mxy) < ui(xP) and v (mxy) = v; (xP), for some p € Z, or
else uf (mxy) < pui(y?) and vj (mxy) = vf (y?), for some q € Z, and either u; (mxy) =
Us(xP) and v, (mxy) <v;(xP), for some p €Z, or else pz(mxy) = u,(y?) and
vy (mxy) < vy (y9), forsome q € Z,.

Example: 1
0.7 ifx=1 0.2 ifx=1
wi(x) =40.6 ifx=-1 vi(x) =403 ifx=-1
04 ifx=i—i 05 ifx=i—i
0.6 ifx=1 0.1 ifx=1
Ua(x) =<0.5 ifx =-1 vy (x) =40.2 ifx =-1
03 ifx=i—i 0.5 ifx=i—i

Definition: 3

Let G be an M group and A be an interval-valued intuitionistic anti fuzzy subgroup
of G, then A is called a primary interval-valued intuitionistic fuzzy anti M group of G. If for
all x,y € G and m € M, then either p} (mxy) = ut (xP) and vj (mxy) < vf(xP), for some
p € Z,or else uf(mxy) = ui(y?) and vf(mxy) < vi(y9), for some q € Z, and either
uz(mxy) < u;(xP) and vy (mxy) =v,(xP), for some p €Z, or else p;(mxy) <
Uz (y?) and v, (mxy) = v, (y9), for some q € Z,.

Example: 2
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0.4 ifx=1 0.5 ifx=1
wi(x) =40.6 ifx=-1 vi(x) =403 ifx=-1
07 ifx=1i—i 02 ifx=1i—i
0.3 ifx=1 0.4 ifx=1
Ua(x) =<0.5 ifx=-1 vy (x) =40.2 ifx=-1
04 ifx=1i—i 01 ifx=i—i

Definition: 4

Let A be an interval valued intuitionistic fuzzy set of E then the topological operator
C is defined by,

C(A") = {x,max pu}(y),minv; (y) /x € E,y € E} and
C(A7) = {x,minpyz(y), maxv; (y) /x €E,y € E}

3. Some Operations on primary interval-valued intuitionistic fuzzy M group and primary
interval-valued intuitionistic fuzzy anti M group

Theorem: 1

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

Proof:
Consider x,y € Aand m € M
Consider puf4)(mxy) = max(uj (mab))
= max(supM,(mab))
< max(supMy(a®))
= max(u} (aP))
= Wiy (xP)
Therefore pg ) (Mxy) < ug ) (xP), for somep € Z,
Consider v 4)(mxy)) = min (v} (mab))
= min(supN,(mab))
> min(supN,(aP))
= min(v; (aP))
= Vi (*P)
Therefore v,y (Mxy) = V4 (XP), for somep € Z,,

Consider pg4)(mxy) = min(uy (mab))
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= min(inf M, (mab))
> min(inf My (a?))
= min( (@)
= He(ay(xP)
Therefore Py (Mxy) = cay(XP), for somep € Z,
Consider vz, (mxy)) = max (vy (mxy))
= max(inf Ny(mab))
< max(infNy(a?))
= max(vA_ (ap))
= Ve (xP)
Therefore v¢(y) (Mxy) < vea)(xP), for somep € Z,
Therefore C(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
C (C (A)) = C(A) is a primary interval-valued intuitionistic fuzzy M group of G.

Proof:

Consider x,y € Aand m € M

Consider HZ(C( y)(Mxy) = max (,ug( 2 (mab))
= max(max ) (mxy))
= max(supMy(mxy))
< max(supMy(xP))
= max i (xP)
= He(ay (xP)

Therefore u;’(c( ay)(mxy) < Uécay (xP), for somep € Z,
Consider vg(C(A))(mxy)) = min (vzf(A) (mab))
= min(min vy (mxy))
= min(supN,(mxy))
> min(supN,(xP))
= minv; (xP)
= Vér(A) (xP)
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Therefore v;(C(A)) (mxy) = vg(A) (xP), for somep € Z,

Consider ”E(c( A))(mxy) = min (HE( ) (mab))
= min(min pu; (mxy))
= min(inf M,(mxy))
> min(inf M, (xP))
= min py (xP)
= We (XP)

Therefore “E(c( ) (mxy) = pe(ay (xP), for somep € Z,

Consider vC_(C(A))(mxy)) = max (vC_(A) (mab))
= max(maxv; (mxy))
= max(inf Ny(mxy))
< max(infNy(x?))
= max v, (xP)
= Ve (xP)
Therefore Vc_(c(A)) (mxy) < vy (XP), for somep € Z,
Therefore C (C (A)) = C(A) is a primary interval-valued intuitionistic fuzzy M group of G.
Theorem: 3

If A and B are primary interval-valued intuitionistic fuzzy M group of G, then
C(ANB) = C(A) nC(B) is a primary interval-valued intuitionistic fuzzy M group of G.

Proof:
Considerx,y € ANB thenx,y € Aandx,y € Bandm € M
Consider uf 4np) (mxy) = max(uinp(mab))
= max(min(j (mab), u (mab)))
= max(min(supM,(mab), supMg(mab)))
< max(min(supMy(a?), supMg(a?)))
= max(min(uz (aP), ug (a?)))
= min(max u; (a?), max uf (a))
= min (#Z(A) (xp):ﬂg(B)(xp))

= HE(A)nC(B) (xP)
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Therefore g angy (MXY) < péayncesy KP), for somep € Z,
Consider V(40 z) (Mmxy) = min(vinz(mab))
= min(max (v} (mab),vg (mab)))
= min(max(supN4(mab), supNg(mab)))
> min(max(supN,(aP), supNg(aP)))
= min(max(v4 (a?), vy (a”))
= max(minvy (a?) ,minvg (a?))
= max (VE’(A) (xp),vér(B) (xp))
= v(-,I‘—(A)nC(B) (xP)
Therefore vg(AnB) (mxy) = Vc+(A)nc(B) (xP), for somep € Z,,
Consider pig 4ngy (mxy) = min(uznz(mab))
= min(max(u, (mab), up (mab)))
= min(max(inf M, (mab), inf Mg(mab)))
> min(max(infMy(aP), inf Mg(aP)))
= min(max(uz (a?), pp (a)))
= max(min uz (aP), min ugz (aP))
= max (g ("), ko ()
= leync) *P)
Therefore pgianpy (MXY) = Uecaynesy (XP), for somep € Z,
Consider v 4npy(mxy) = max (VXnB (mab))
= max(min(v, (mab), vz (mab)))
= max(min(inf Ny(mab), inf Ng(mab)))
< max(min(infNy(aP), inf Ng(aP)))
= max(min(vj (a?),vg (aP)))
= min(max v, (aP),max vy (a?))
= min (vC_(A)(xp),vE(B) (xp))
= Veayne) P)

Therefore vE(AﬂB) (mxy) < VE(A)HC(B) (xp),fOV some p € Z+
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Therefore C(A N B) = C(A) N C(B) is a primary interval-valued intuitionistic fuzzy M group
of G.

Theorem: 4

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

Consider x,y € Aand m € M
Consider ,u;(c( ay)(mxy) = 1 cay (mxy)
= max(u} (mab))

= max(supM,(mab))

< max(supMy(aP))
= max(u} (a”))
= max M;(A) (aP)
= #;(D(A))(xp)
Therefore ,u;(C(A))(mxy) < uZ(D(A))(x”),for somep € Z,
Consider v;(c( ay(mxy) =1- U cay (mxy)
= 1 — max(u} (mab))

=1 — max(supM,(mab))
> 1 —max(supMy(a?))
=1 — max(u}(aP))
= 1 — max (i3,(a”))
=1- HZ(D(A))(XP)
= Vg(u(A))(xp)
Therefore v;(C(A))(mxy) > v;(D(A)) (xP), for somep € Z,

Consider u;(c( A))(mxy) = Uc(a)(mxy)

= min (u; (mab))
= min(inf M,(mab))
> min(inf My (a®))

= min(z (a)
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= min(uz4(a")

= Kooy *P)
Therefore pq ) (MXY) 2 g (aeay) (XP). for some p € Z,
Consider V34 (Mxy) = 1 = gy (mxy)

= 1 —min (uy (mab))

= 1 — min(inf M, (mab))

< 1 — min(infM,(aP))

=1 - min(uz (@)

=1 —min(ug4(a?))

=1 = (g ™)

= Vc_(u(A))(xp)
Therefore V5 ¢y (MXY) < Vg(ay) (X7, for some p € Z,,

Therefore |:|(C (A)) =C (|:| (A)) is a 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
(C (A)) =C (0 (A)) is also a primary interval-valued intuitionistic fuzzy M group of G.
Proof:

Consider x,y € Aand m € M

Consider ,u;’(c( ay) (mxy) =1 - Vi) (mxy)
=1 —min(v} (mab))
=1 — min(supN,(mab))

< 1 —min(supN4(a?))

=1 —min(v} (a?))
=1 —min(vgy (aP))
=1- Vc+(<>(A)) (xP)
= Ue(ocay) M)

Therefore ,u;(C(A))(mxy) < ”Z‘-(O(A)) (xP), for somep € Z,
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Consider v;'(c( A))(mxy) = Ve (mxy)
= min(v; (mab))
= min(supN,(mab))
> min(supN,(a?))
= min(v} (a?))
= min(v{, (a")
= Ve(ow) *F)
Therefore v&C(A))(mxy) > v;’(o(A)) (xP), for somep € Z,
Consider y;(c( ) (mxy) = 1 —vg(u (Mmxy)
=1 —max(vy (mab))
= 1 — max(inf N,y(mab))
> 1 — max(infNy(a?))
=1 —max(vy (a?))
= 1-max(vy, (@)
= 1= Ve(ow) ™)
= Kooy (XF)
Therefore ,uo_(C(A))(mxy) > uE(O(A))(x”),for somep € Z,
Consider Vo_(c( A))(mxy) = V() (Mmxy)
= max(vy (mab))
= max(inf Ny(mab))
< max(infNy(aP))
= max(v; (a”))
= max(vi, (@)
= Ve(ocay) *F)
Therefore vo_(C(A))(mxy) < V(o) (xP), for somep € Z,

Therefore ¢ (C (A)) =C (() (A)) is a primary interval-valued intuitionistic fuzzy M group of
G.

Theorem: 6
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If A and B are primary interval-valued intuitionistic fuzzy M group of G, then
C(AUB) = C(A) U C(B) is a primary interval-valued intuitionistic fuzzy M group of G.

Proof:
Consider x,y € AUB
Consider puf 45y (mxy) = max(uj,z(mab))
= max(max(uj; (mab), uz (mab)))
= max(max(supMy(mab), supMg(mab)))
< max(max(supM,(aP), supMg(aP)))
= max(max(u} (aP), up (a?)))
= max(max u} (aP), max ug (ab))
= max (.UZ‘—(A) (xP), H&B)(xp))
= .ug(A)UC(B) (xP)
Therefore 45y (MXY) < Ugayuces) (XP), for somep € Z,
Consider V{5 (mxy) = min(vj,z(mab))
= min(min(vf (mab),vi (mab)))
= min(min(supN4(mab), supNg(mab)))
> min(min(supN4(aP), supNg(aP)))
= min(min(v} (aP), v{ (aP))
= min(minv/ (aP), minvg (a?))
= min (Vg(A)(xp)'Vg(B) (xp))
= Vewuee) F)
Therefore v 4up) (MXY) = Vi) (KP), for somep € Z,
Consider pg 5y (mxy) = min(uz,z(mab))
= min(min(uy (mab), uz (mab)))
= min(min(inf My (mab), inf Mg (mab)))
> min(min(inf M, (a?), inf Mg (aP)))
= min(min(uy (a?), uz (a?)))

= min(min piy (a?) , min pg (a?))

= min (g (), 15 (1))
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= Ucayues) (XF)
Therefore pgoaupy) (MXY) = Uecayucsy (XP), for somep € Z,
Consider v 45y (mxy) = max(v;UB (mab))
= max(max(v; (mab),vgz (mab)))
= max(max(inf Ny(mab), inf Ng(mab)))
< max(max(infNy(aP), inf Ng(aP)))
= max(max (v (a?),vz (aP)))
= max(max vy (aP), max vy (aP))
= max (vC_(A) (xP), veim (xp))

= Vewuer) &)

Therefore v a5y (MXY) < Ve ayucs) XP), for somep € Z,

Therefore C(AU B) = C(A) U C(B) is a primary interval-valued intuitionistic fuzzy M group

of G.

Theorem:7

If A is a primary interval-valued intuitionistic fuzzy anti M group of G then C(4) is
primary interval-valued intuitionistic fuzzy anti M group of G.

Proof:

Consider x,y € Aand m € M
Consider puf4)(mxy) = max(uj (mab))
= max(supM,(mab))
> max(supMy(a®))
= max(u} (aP))
= Uga(XP)
Therefore pg ) (Mxy) = Ui (xP), for somep € Z,
Consider v 4)(mxy)) = min (v} (mab))
= min(supN,(mab))
< min(supN,(a?))
= min(v; (aP))
= Ve (*P)

Therefore v,y (Mxy) < via (xP), for somep € Z,
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Consider pg 4 (mxy) = min(u; (mab))
= min(inf My(mab))
< min(inf My (aP))
= min(uz (a”))
= Heay(xP)
Therefore g4y (Mxy) < Peay(XP), for somep € Z,
Consider vz, (mxy)) = max (v; (mxy))
= max(inf Ny,(mab))
> max(infNy(a?))
= max(v; (aP))
= Ve(a) (xP)
Therefore ve(q) (MXy) = vey (xP), for somep € Z,
Therefore C(A) is a primary interval-valued intuitionistic fuzzy anti M group of G.

Theorem: 8

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

Proof:
Consider x,y € Aandm € M
Consider ”Z(c( ay)(mxy) = max (ug( 2 (mab))
= max(max ) (mxy))
= max(supM,y(mxy))
> max(supM,(xP))
= max p; (xP)
= HE(A) (xP)
Therefore uZ(C( ay)(mxy) = Uecay (xP), for somep € Z,
Consider VZ(C(A))(mxy)) = min (VZF(A) (mab))
= min(minvy (mxy))
= min(supN,(mxy))
< min(supN,(xP))
= minv} (xP)
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= VcJ‘r(A) (xP)

Therefore VZ(C(A)) (mxy) < vé’(A) (x?), for somep € Z,

Consider ”E(c( A))(mxy) = min (HE(A) (mab))
= min(min u; (mxy))
= min(inf M,(mxy))
< min(inf M, (xP))
= min py (xP)
= HZ(A) (xP)

Therefore “E(c( ) (mxy) < Ug(ay (xP), for somep € Z,

Consider vc_(c( A))(mxy)) = max (vg( A) (mab))
= max(maxvy (mxy))
= max(infNy(mxy))

> max(inf Ny (x?))
= max v, (xP)
= Ve(a) (P)

Therefore Vc_(c( ) (mxy) = vea) (XP), for somep € Z,

Therefore C (C (A)) = C(A) is a primary interval-valued intuitionistic fuzzy anti M group of

G.

Theorem: 9

If A and B are primary interval-valued intuitionistic fuzzy anti M group of G, then
C(ANB) =C(A) nC(B) is a primary interval-valued intuitionistic fuzzy anti M group of G.

Proof:
Considerx,y € ANB thenx,y € Aandx,y € Bandm € M
Consider 4 4ng) (mxy) = max(usnp(mab))
= max(min(u; (mab), uf (mab)))
= max(min(supM,(mab), supMg(mab)))
> max(min(supMy(a?), supMg(a?)))
= max(min(uy (a?), ug (aP)))
= min(max u} (aP), max ut (aP))

= min (#Z(A) (xP), #Z(B) (xp))
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= Ueynces) (F)
Therefore uf 4ngy (MXY) = Ugayncesy (XP), for somep € Z,
Consider v,z (mxy) = min(vj,z(mab))
= min(max (v, (mab), vz (mab)))
= min(max(supN,(mab), supNg(mab)))
< min(max(supN,(aP), supNg(aP)))
= min(max(v} @), v5 (a?))
= max(minvy; (aP),min v} (aP))
= max (vE’(A) (xp),vér(B) (Xp))
= Vér(A)nc(B) (xP)
Therefore v ,np) (MXY) < Vi ayncem) (X7, for somep € Z,
Consider pg(4ngy(mxy) = min(pznz(mab))
= min(max(u, (mab), up (mab)))
= min(max(inf M,(mab), inf Mg(mab)))
< min(max(infMy(aP), inf Mg(aP)))
= min(max(uz (a?), pp (a)))
= max(min uy (aP), min ug (a®))
= max (g (59, ey ()
= Heync) *P)
Therefore peianpy (MXY) < Uecaynesy (XP), for somep € Z,
Consider Vg 4ng) (Mmxy) = max(vanp(mab))
= max(min(v, (mab), vz (mab)))
= max(min(inf Ny(mab), inf Ng(mab)))
> max(min(infNy(aP), inf Ng(aP)))
= max(min(v, (aP),vg (a?)))
= min(max v, (aP),max vg (aP))
= min (VE(A) CRORS (xp))

= Vea)nc(s) (xP)

Therefore VE(AHB) (mxy) = VE(A)HC(B) (xp),for some p € Z+
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Therefore C(AN B) = C(A) N C(B) is a primary interval-valued intuitionistic fuzzy anti M
group of G.

Theorem: 10

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

Proof:

Consider x,y € Aand m € M
Consider u;’(c( ay(mxy) = Uy (mxy)
= max(uj (mab))
= max(supM,(mab))
> max(supMy(a®))
= max(u} (a"))
= maz i) (@)
= H;(D(A))(xp)
Therefore u;(C(A))(mxy) > ,uZ(D(A))(x”),for somep € Z,
Consider V;(c( A))(mxy) =1- ,ué’( ) (mxy)
= 1 — max(u} (mab))
=1 — max(supM,(mab))
< 1-—max(supM,(aP))
=1 —max(u}(a?))
= 1 - max (uta(a”))
=1- HZ(D(A))(.XP)
= V;-(D(A))(xp)
Therefore v;(C(A))(mxy) < vg(D(A)) (xP), for somep € Z,
Consider ,u;(c( A))(mxy) = Ucca(mxy)
= min (u; (mab))
= min(inf M,(mab))
< min(inf M, (aP))
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= min(uz (a?))
= min(ug,(a?))
= ooy *P)
Therefore ,u;(c( A))(mxy) < ,uE(D( A))(xp), for somep € Z,
Consider Vi ay) (may) = 1= ugeay(may)
= 1 —min (u, (mab))
= 1 — min(inf M, (mab))
> 1 — min(infM,(aP))
= 1 — min(iz (@)
= 1 - min(uz4(a"))
=1 = ey *P)
= Ve(aay) ()

Therefore v;(c( A))(mxy) > Vc_(u( A))(xp), for somep € Z,

Therefore I:l(C (A)) =C (D(A)) is a primary interval-valued intuitionistic fuzzy anti M group

of G.

Theorem: 11

Proof:

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

Consider x,y € Aand m € M

Consider u;(c( ) (mxy) =1 - Ve (mxy)
=1 —min(v} (mab))
=1 — min(supN,(mab))

> 1 — min(supN4(a?))

=1 —min(vj (a?))
=1 —min(vgy (aP))
=1-— Vg(o(A)) (xP)
= #Z(O(A)) (xP)

Therefore ,u;(C(A))(mxy) > ”Z‘-(O(A)) (xP), for somep € Z,
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Consider v;'(c( A))(mxy) = Ve (mxy)
= min(v; (mab))
= min(supN,(mab))
< min(supN,(a?))
= min(v} (a?))
= min(v{, (a")
= Ve(ow) *F)
Therefore v&C(A))(mxy) < v;’(o(A)) (xP), for somep € Z,
Consider y;(c( ) (mxy) = 1 —vg(u (Mmxy)
=1 —max(vy (mab))
= 1 — max(inf N,y(mab))
< 1 —max(infNy(a?))
=1 —max(vy (a?))
= 1-max(vy, (@)
= 1= Ve(ow) ™)
= Kooy (XF)
Therefore ,uo_(C(A))(mxy) < uE(O(A))(x”),for somep € Z,
Consider Vo_(c( A))(mxy) = V() (Mmxy)
= max(vy (mab))
= max(inf Ny(mab))
> max(inf Ny(aP))
= max(v; (a”))
= max(vi, (@)
= Ve(ocay) *F)
Therefore vo_(C(A))(mxy) = Ve(o(a)) (xP), for somep € Z,

Therefore ¢ (C (A)) =C (() (A)) is a primary interval-valued intuitionistic fuzzy anti M group
of G.
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Theorem: 12

If A and B are primary interval-valued intuitionistic fuzzy anti M group of G, then
C(AUB) = C(A) U C(B) is a primary interval-valued intuitionistic fuzzy anti M group of G.

Proof:
Consider x,y € AUB
Consider a4y (mxy) = max(uj,p(mab))
= max(max(uy (mab), pg (mab)))
= max(max(supM,(mab), supMg(mab)))
> max(max(supMy(aP), supMg(a?)))
= max (max(uj (aP), uf (a?)))
= max(max u} (aP), max ug (ab))
= max (1 (P, k() (&)
= nug(A)UC(B) (xP)
Therefore a4y (MXY) = Ugayuces) (XP), for somep € Z,
Consider v 45 (mxy) = min(vj,z(mab))
= min(min(vf (mab), vz (mab)))
= min(min(supN4(mab), supNg(mab)))
< min(min(supN,(aP), supNg(aP)))
= min(min(v; (aP),v{ (a?))
= min(minvy; (a?), min v} (a?))
= min (VE(A) (), Vi) (xp))
= Vg(A)uc(B) (xP)
Therefore vg(AUB) (mxy) < vg(A)UC(B) (xP), for somep € Z,
Consider pg 5y (mxy) = min(uz,z(mab))
= min(min(u; (mab), u5 (mab)))
= min(min(inf My(mab), inf Mz (mab)))
< min(min(inf M, (aP), inf Mg (aP)))
= min(min(uz (a?), uz (a?)))
= min(min py (aP), min ug (a®))

= min (g (), g (1)
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= teayuce) KP)
Therefore peaupy) (MXY) < Uecayucsy (XP), for somep € Z,
Consider v 45y (mxy) = max(v;,(mab))
= max(max(v, (mab),vg (mab)))
= max(max(inf Ny(mab), inf Ng(mab)))
> max(max(infNy(a?), inf Ng(aP)))
= max(max(v; (a?),vg (aP)))

= max(maxv, (a?),maxvg (aP))
= max (VC_(A) (xP), vem) (xp))

= Vewuer) &)
Therefore v au5) (MXY) = Ve ayucsy (XP), for somep € Z,
Therefore C(AU B) = C(A) U C(B) is a primary interval-valued intuitionistic fuzzy anti M
group of G.
Conclusion

In this paper the main idea of primary interval-valued intuitionistic fuzzy M group and
primary interval-valued intuitionistic fuzzy anti M group are a new algebraic structures of fuzzy
algebra and it is used through the topological operators. We believe that our ideas can also
applied for other algebraic system.
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