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Abstract: The concept of interval-valued intuitionistic fuzzy M group is extended by introducing primary interval-
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defined. We also proved some properties of the above are established.
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1. INTRODUCTION

Ever since an introduction of fuzzy set by L.A.Zadeh [8], the fuzzy concept has invaded almost all branches of mathematics.
The concept of IFS and IVIFS was introduced by K.T.Atanassov[1,2] as a generalization of the notion of fuzzy set.
K.Chakrabarthy, R.Biswas and S.Nanda [4] discussed union and intersection of IFS. G.Prasannavengeteswari,
K.Gunasekaran and .S.Nandakumar [5] introduced the definition of Primary Interval-Valued Intuitionistic Fuzzy M Group
(PIVIFMG). In this paper, Some Properties of Primary interval-valued Intuitionistic Fuzzy M Group discussed.

2. PRELIMINARIES
Definition
An IVIFS A over the set E is of the form A = {(p, M,(p), N4(p))|p € E}, where M,(p) < [0,1] and N,(p) < [0,1] are

intervals and  supM,(p) + supN,(p) <1, for every p€eE, we note IVIFS A a A=
{p, [inf My(p), supM, ()], [inf No(p), supN,(@)Dp € E},  we write  [infM,(p), supM4(p)] = [wz (p), wz (p)]
and [inf N,(p), supN,(p)] = [wi (p), ws (p)], where w} (p),ws (p), ws (p), ws (p) are functions from E into [0,1] and
VpEE, (wi () < wi(p), @y (p) <wf(p),wi®) +wi(p) <1). Here w; and wyare degree of positive and
negative members, @} and w; degree of positive and negative non-members. we note wz (p) = infM,(p), wi(p) =
supM,(p), @ (p) = inf Ny(p), @ (p) = supN4(p).

Definition

Let G be a M group and A be an interval-valued intuitionistic fuzzy subgroup of G, then A is called a PIVIFMG. If for all
p,q € G and m € M, then either w} (mpq) < w}(®*) and @} (mpq) = @] (p*), for some x € Z,. or else w}(mpq) <
wX(g”) and @wf (mpq) = @, (g”), for some y € Z, and either w; (mpq) = w; (p*) and w,; (mpq) < w, (p*), for some
x € Z, orelse wy (mpq) = w;(q”) and wy; (mpq) < w; (q”), forsomey € Z,.
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Some Properties of primary interval-valued intuitionistic fuzzy M group
Theorem: 1

If R,S and T are primary interval-valued intuitionistic fuzzy M group, then RU(S NT) =(RUS)N(RUT) is also a
primary interval- valued intuitionistic fuzzy M group.

Proof:
Consider w},snry (mpq) = max(wf (mpq), winr (mpq))
= max(wi (mpq), min(wd (mpq), w} (mpq)))

= max(sup My (mpq), min(sup Ms (mpq), sup My (mpq)))

IA

max(sup Mg (p), min(sup Ms (p*), sup My (p¥)))
max(wg (p*), min(wd (p*), wF ()))

= min (max(wj{ (%), 0§ (p*)), max(wp (Px)w}’(l?x)))

= min(wpys(p™), whor (X))
= wErRus)n(RuT)(px)
Therefore wz, s (MPG) < Wirusynrur @), for some x € Z,
Consider @, snr)(Mmpq) = min(wf (mpq), winr (Mpq))
= min(wz (mpq), max(w@s (mpq), @i (mpq)))
= min(sup Ny (mpq), max(sup Ns (mpq), sup Ny (mpq)))
> min(sup Ny (p*), max(sup Ng (p¥), sup Ny (p™)))
= min(wy (p*), max(wf (p*), wi (p*)))
= max (min(w;{(px), @ (p¥)), min(wi (p™), m;(Px)))
= max(@i,s (@), @Ry (@)
= w(+Ru5)n(RuT) (®")
Therefore @y, (snr) (MPQ) = B pysynrur) @F), for some x € Z,
Consider wy(snry (Mpq) = min(wg (mpq), wsar (Mpq))
= min(wg (mpq), max(ws (mpq), wr (mMpq)))
= min(inf My (mpq), max(inf Ms (mpq), inf My (mpq)))
> min(inf Mg (p*), max(inf Ms (p*), inf My (p¥)))
= min(wg (p¥), max(ws (p*), wr (PY)))
= max (min(w,; "), wg (px)),min(wg »"), w;(p")))
= max(wgys(P¥), wrur (™))

= W(RUS)N(RUT) (»*)
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Therefore wgsnry (MPG) = WRys)NRUT) (PF), fOr some x € Z,.
Consider @zy(sr) (Mmpq) = max(wi (Mpq), Wsnr (mpq))

= max(wy (mpq), min(ws (mpq), w7 (mpq)))

= max(inf Ng (mpq), min(inf Ns (mpq), inf Ny (mpq)))
< max(inf Ny (px),min(inf Ng (p*), inf Nr (px)))
= max(wg (p*), min(ws (p*), w7 (p™)))

= min (max(w,{ (p®), w5 (p¥)), max(wg (p¥), GFT_(Px)))

= min(ZD'EUS(Px); wEUT(px))
= w(_RUS)n(RUT) (px)

Therefore wp,snr) (MPG) < D (Rys)nwur) (@), for some x € Z,

Therefore RU(SNT) =(RUS)N (RUT) isalso a primary interval- valued intuitionistic fuzzy M group.

Theorem: 2

If R,S and T are primary interval-valued intuitionistic fuzzy M group, then

RN(SUT)=(RnNS)U(RNT)isalso a primary interval- valued intuitionistic fuzzy M group.

Proof:

Consider w}nsury (mpq) = min(wf (mpq), wéyr (mpq))

min(wi (mpq), max(wg (mpq), wF (mpq)))

min(sup Mg (mpq), max(sup Mg (mpq), sup My (mpq)))

IA

min(sup Mg (p*), max(sup Mg (p™), sup My (p¥)))
min(wi (p*), max(wd (p*), wF (™))

max (min(wg (p®), wg (p¥)), min(wf (™), w}r(Px)))

max (wz-RnS) ), (Ug-RnT) (px))

= ngnS)U(RnT)(px)

Therefore wzsur) (MPG) < Wirnsyurnr) @), for some x € Z,

Consider @y (s (Mpq) = max (@ (mpq), @dur(mpq))

= max(wy (mpq), min(ws (mpq), i (mpq)))

= max(sup Ng (mpq), min(sup Ns (mpq), sup Ny (mpq)))
> max(sup Ni (p*), min(sup Ng (p¥), sup Ny (p™)))

= max(wj; (p¥), min(wi (), wi (p¥)))

= min (max(w (), @3 (p™)), max (@i ), o (7))
= min(@ins ), Tior (7))

= w(+RnS)u(RnT) (®»*)
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Therefore @y, sy (MPQ) = @pasyurnr @F), for some x € Z,
Consider wynsur) (Mpq) = max(wg (mpq), wsyr(mpq))
= max(w (mpq), min(ws (mpq), 0z (mpq)))
= max(inf Mg (mpq), min(inf Mg (mpq), inf My (mpq)))
> max(inf Mg (p%), min(inf Mg (p¥),inf My (p")))
= max(wg (p*), min(ws ®*), w7 (p*)))
= min (max(wy (p*), 05 (), max(wy (p¥), 07 (P¥)))
= min(wins(®"), Wrar (p™))
= ‘U(_Rns)u(RnT)(px)
Therefore wgnsury (MPG) = WRAs)uRAT) (D), TOr sOMe x € Z,,
Consider @z sur)(Mmpq) = min(wg (mpq), w5, (Mpq))
= min(wz (mpq), max(ws (mpq), @y (mpq)))
= min(inf Ny (mpq),max(inf Ng (mpq), inf Ny (mpq)))
< min(inf Ng (px),max(inf Ng (p®), inf Ny (p")))
= min(wz (p*), max(@s (*), @7 (p)))
= max (min(@? (™), @5 (p¥)), min(wz (p*), w7 (p")))
= max(@rns (p™), @rar @)
= W(rns)u(rnr) (P*)
Therefore @rnsur) (MPG) < B (Ras)urar) (@), for some x € Z,
Therefore RN (SUT) = (RNS)U(RNT) isalso a primary interval- valued intuitionistic fuzzy M group.

Theorem: 3

If R and S are primary interval-valued intuitionistic fuzzy M group, then R U (R N S) = R is also a primary interval- valued
intuitionistic fuzzy M group.

Proof:
Consider wzzns) (MpPq) = max(wg (mpq), wpas(mpq))
= max(wf (mpq), min(wf (mpq), wg (mpq)))
= max(sup Mg (mpq), min(sup My (mpq), sup Ms (mpq)))
< max(sup Mg (p*), min(sup Mg (p*), sup Ms (p™)))
= max(wg (p¥), min(wi (p®), w (X))
= max(wg (p¥), 0§ (p¥))
= wg (p™)
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Therefore wp,zns)(MPq) < wi (p*), for some x € Z,

Consider @z, zns)(Mpq) = min(wi (mpq), wins(mpq))
= min(wg (mpq), max (@i (mpq), @ (mpq)))
= min(sup Ny (mpq), max(sup Ng (mpq), sup Ny (mpq)))
> min(sup Ny (p*), max(sup Ny (p¥), sup Ns (p™)))

min(wi (p*), max(wy (p¥), ws (p¥)))
= min(wg (p*), ws (p*))
= o (p¥)
Therefore v, zns) (Mpq) = @z (p*), for some x € Z,
Consider wxyrns) (Mpq) = min(wz (pq), wras(mpq))
= min(wg (mpq), max(wy (mpq), s (mpq)))
= min(inf Mg (mpq), max(inf M (mpq), inf Mg (mpq)))
> min(inf My (p*), max(inf Mg (p*), inf Ms (p®)))
= min(wi (p*), max(wz (p*), w5 (p*)))
= min(wz (p¥), w5 (p*))
= wg (p¥)
Therefore wgyrns) (MPq) = wr (p*), for some x € Z,
Consider @gy(rns) (Mpq) = max(wi (Mpq), wins(mpq))
= max(wg (mpq), min(wz (mpq), w5 (mpq)))
= max(inf Ny (mpq), min(inf Ng (mpq), inf Ns (mpq)))
max(inf Ny (p%), min(inf Ng (p%), inf N (p%)))

max(wg (p*), min(wz (p™), w5 (p¥)))

IA

= max(w; (), w5 ()

= i (p¥)
Therefore @, (rns)(Mpq) < @i (p*), for some x € Z,
Therefore R U (R N S) = R is also a primary interval- valued intuitionistic fuzzy M group.
Theorem: 4

If R and S are primary interval-valued intuitionistic fuzzy M group, then R N (R U S) = R is also a primary interval- valued
intuitionistic fuzzy M group.

Proof:
Consider wznrus) (Mpq) = min (wf; (mpq), wrus) (mp(I))
= min(wz (mpq), max(wf (mpq), 0 (mpq)))

= min(sup Mg (mpq),max(sup Mg (mpq), sup Mg (mpq)))
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< min(sup Mg (p*), max(sup Mg (p*), sup Ms (p™)))
= min(w (p*), max(wi (*), w§ (p*)))
= min(w§ (p*), w§ (p*))
= wg (p™)
Therefore wznrus) (Mpq) < wi (p*), for some x € Z,
Consider @z gus)(Mpq) = max(wj (mpq), wiys(mpq))

= max(wz (mpq), min(wf (pq), w (mpq)))

max(sup Ng (mpq), min(sup Ny (mpq), sup Ng (mpq)))

v

max(sup Ny (p*), min(sup Ng (p¥), sup Ns (p)))

max (@i (p), min(wg (p%), ws (p¥)))
= max(wj (p*), wF (p*))
=g (p¥)
Therefore @y, zys) (Mpq) = @wq (p*), for some x € Z,
Consider wzngus) (Mpq) = max(wz (mMpq), wrys(mpq))
= max(wg (mpq), min(wi (mpq), w5 (mpq)))
max(inf Mg (mpq), min(inf Mg (mpq), inf Ms (mpq)))
max(inf Mg (p*), min(inf Mg (p¥), inf Ms (p¥)))

max(a); ), min(w} (»"), wg (Px)))

I\

max(wz (), ws ()
= wr (p*)
Therefore yiznrus)(Mpq) = wi (p*), for some x € Z,
Consider @xpgus)(Mpq) = min(wz (Mpq), Wrns(Mpq))
= min(wz (mpq), max(wz (mpq), @s (mpq)))
= max(inf Ng (mpq), min(inf Ng (mpq), inf Ng (mpq)))
< max(inf Ng (p®), min(inf Ng (p¥), inf Ns (p*¥)))
= max(@g (p*), min(@z (p°), w5 (p¥)))
= max(w; (), w5 (p))
= i (p*)
Therefore @y gys)(Mpq) < @wp (p*), for some x € Z,
Therefore R N (R U S) = R is also a primary interval- valued intuitionistic fuzzy M group.
Theorem: 5

If R and S are primary interval-valued intuitionistic fuzzy M group, then RN S = R U S is also a primary interval- valued
intuitionistic fuzzy M group.
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Proof:
Let R and S be two primary interval-valued intuitionistic fuzzy M group of G.
Consider p,g e RNnSand m € M.
Consider wx = (mpq) = min(w%(mpq), ws (mpq) )
= min(w@f (mpq), @s (mpq))
= min(supNg(mpq) , supNs(mpq))
< min(supNg(p™) , supNs(p*))
= min(@g (p°), s (*))
= @rys(@®)
= wrgs (@)

Therefore wt <(mpq) < wi-(p*), for somex € Z,

Consider w2 ~(mpq) = max(wj (mpq), w (mpq))

= max(wi (mpq), wd (mpq))
= max(supMz(mpq), supM¢(mpq))
> max(supMg(p*), supMg(p*))
= max(wg (p*), wf (P*))
= wius(@™)
= wa(p").

Therefore @ -(mpq) = was<(p*), forsomex € Z,

Consider w.s (mpq) = max(a)ﬁ (mpq), ws (mpq) )
= max(wi (mpq), ws (Mpq))
= max(inf Ng(mpq) , inf Ns(mpq))
> max(inf Ng(p™) , inf Ng(p*))
= max(@i (p*), @5 (p¥))
= wrys(P™)
= Wrgs(@™)
Therefore wz <(mpq) = wrns(p™), for some x € Z,
Consider @5 <(mpq) = min(wz (mpq), w5 (mpq))
= min(wiz (Mpq), wg (Mpq))
= min(inf Mg(mpq), inf Mg(mpq))
< min(inf Mg (p*), inf Ms(p™))
= min(wg (p*), ws (p*))
= Wrus(@™)
= w5 (p¥).
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Therefore @z <(mpq) < wr5s(p™), forsome x € Z,

RUS
Therefore, R NS = R U S is a primary interval-valued intuitionistic fuzzy M group of G. O

Theorem: 6

If R and S are primary interval-valued intuitionistic fuzzy M group, then R U S = R n S is also a primary interval- valued
intuitionistic fuzzy M group.

Proof:
Let R and S be two primary interval-valued intuitionistic fuzzy M group of G.
Consider w¥, < (mpq) = max(ws(mpq), 0} (mpq) )
= max(wi (mpq), ws (Mpq))
= max(supNg(mpq) , supNs(mpq))
< max(supNg (p*) , supNg(p*))
= max (@ (p¥), @ (p¥))
= @Ras(p™)
= wrs(0)

Therefore w% ~(mpq) < wi—(p*), for some x € Z,

7S
Consider w%, <(mpq) = min(w= (mpq), ws (mpq))
= min(wg (mpq), wf (mpq))
= min(supMg(mpq), supMs(mpq))
> min(supMg(p*), supMs(p*))
= min(wg (p*), w$ (»™))
= wias(P®)
= Wps(P®).

Therefore w2 ~(mpq) = war(p*), for some x € Z,

Consider w5 (mpq) = min(wg (mpq), wg (mpq) )
= min(wy (mpq), w5 (Mpq))
= min(inf Ng(mpq) , inf Ns(mpq))
= min(inf Ng(p™) , inf Ns(p*))
= min(w; (p*), ws (p*))
= Wrns(P™)
= was(P™)
Therefore w % s(Mpq) = wg5(p*), for some x € Z,
Consider w, 5(mpq) = max(wz (mpq), wg (mpq))
= max(wg (mpq), wg (mpq))
= max(inf Mg (mpq), inf Ms(mpq))
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< max(inf Mg (p%), inf Ms(p*))
= max(wg (p*), ws (p*))
= Wrns(P™)
= Wpas (P

Therefore wz, <(mpq) < o

X
ZUS =as(@”), forsome x € Z,

Therefore R U S = R N S is a primary interval-valued intuitionistic fuzzy M group of G.

3. CONCLUSION

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