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Abstract. This paper developed the concept of normal subtiohistic fuzzy
Multigroups. It then established that intersectiamion, of any two normal sub-
intuitionistic fuzzy multigroups is also normal. dhinverse of any normal sub-
intuitionistic fuzzy multigroup is normal and fony normal sub-intuitionistic fuzzy
multigroup, the root (support) set of normal sutitionistic fuzzy multigroup is a
normal sub-intuitionistic fuzzy group. It also shesthat under the isomorphism function
between any two groups, the image of a normal stilitionistic fuzzy multigroup under
the isomorphism is a normal sub-intuitionistic fuzaultigroup and the inverse image of
a normal sub-intuitionistic fuzzy multigroup undire isomorphism is a normal sub-
intuitionistic fuzzy multigroup.
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1. Introduction

Classical set theory introduced by George Canterpnaved itself to be one of the most
powerful tools of modern Mathematics. In this skedry, a set is a well-defined

collection of distinct objects. If repeated occages of any object are allowed in a set,
then the mathematical structure is called as natltiEhus, a multiset differs from a set in
the sense that each element has a multiplicityadaount of the development of multiset
theory can be seen in [1, 2, 3, 4]. Most of thd liéa situations are complex and for

modeling them we need a simplification of the caam@ystem. The simplification must

be in such a way that the information lost showddinimum. One way to do this is to

allow some degree of uncertainty into it. To hargitaations like this, many tools were

suggested. They include fuzzy sets, rough setssetd etc. Considering the uncertainty
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factor, Zadeh [5] introduced Fuzzy sets in 1965ylvich a membership function assigns
to each element of the universe of discourse, abeurfrom the unit interval [0,1] to
indicate the degree of belongingness to the seerundnsideration. Fuzzy sets were
introduced with a view to reconcile mathematicaldelong and human knowledge in the
engineering sciences. Since then, a consideralolg dfditerature has blossomed around
the concept of fuzzy sets in an incredibly widegerof areas, from mathematics and
logics to traditional and advanced engineering wedlogies. In 1983, Atanassov [6, 7]
introduced the concept of Intuitionistic Fuzzy sethie same time a theory called
‘Intuitionistic Fuzzy set theory’' was independeniiyroduced by Takeuti and Titani [8]
as a theory developed in (a kind of) Intuitionididgic. An Intuitionistic Fuzzy set is
characterized by two functions expressing the degfemembership and the degree of
nonmembership of elements of the universe to thdgtionistic Fuzzy set. Among the
various notions of higher-order Fuzzy sets, Inbwistic Fuzzy sets proposed by
Atanassov provide a flexible framework to explaircertainty and vagueness. It is well-
known that in the beginning of the last century lo@wer introduced the concept of
Intuitionism. The name Intuitionistic Fuzzy set de to George Gargove, with
themotivation that their fuzzification denies tlaevlof excluded middle-one of the main
ideas of Intuitionism. As a generalization of tiadt, Yager [9] introduced fuzzy
multisets and suggested possible applications ladional databases. An element of a
Fuzzy Multiset can occur more than once with pdgdhe same or different membership
values. The concept of Intuitionistic Fuzzy Mutigs introduced in [10] which have
applications in medical diagnosis and roboticsmathematics, abstract algebra is the
study of algebraic structures and more specifidhléyterm algebraic structure generally
refers to a set (called carrier set or underlyiet) with one or more finitely operations
defined on it. Examples of algebraic structuresuithe groups, rings, fields, and lattices.
The algebraic structures of Fuzzy multisets areochiced in [11]. Adamu et al. [12]
developed the concepts of normal and soft normaupmg under multisets and soft
multisets context. They defined the concepts ofrradrsubmultigroups and soft normal
Multigroups and proved some of their related algabstructures. In this paper we are
extending these algebraic structures on intuittaniizzy multisets and intuitionistic
fuzzy multigroups by introducing a new concept ndmermal sub intuitionistic fuzzy
multigroups.

2. Preliminaries

Definition 2.1. [13] Let X be a set. A multiset (mse&¥) drawn fromX is represented by a
function countM or C,, defined a<ly, : X — {0,1,2,3,...}. For each € X, C},(x) is the
characteristic value of in M. HereC,,(x) denotes the number of occurrences of M.

Definition 2.2. [14] Let X be a group. A multi set overX is a multi-group overX if
the count ofzsatisfies the following two conditions.

i Celxy) = Ce(x) ACs(y)Vx,y € X;

i. Co(x 1) =Cs(x)vVx € X.

Definition 2.3. [15] If X is a collection of objects, then a fuzzy dein X is a set of

ordered pairs: A = {(x,us(x)) : x € X, uy : X — [0,1]} where p, is called the
membership function A, and is defined fronX into [0,1].
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Definition 2.4. [16] Let G be a group and € FP(G) (fuzzy power set ofr), thenu is
called fuzzy subgroup df if

i ulxy) = u) Auly)vx,y € X and

i, u(x™) = ul)vx € X.

Definition 2.5. [10] Let X be a nonempty set. An Intuitionistic Fuzzy Mudtid denoted
by IFMS drawn fromX is characterized by two functions : ‘count membir's of
A(CM,) and ‘count non membership’ &(CN,) given respectively by M, : X — Q
andCN, : X — Q whereQ is the set of all crisp multisets drawn from thmt unterval
[0,1] such that for eaahe X, the membership sequence is defined as a deggbasin
ordered sequence of elements4ifCM,) which is denoted byuf (x), u3(x), ...,uﬁ(x))
where (4 (x) > p4(x) =, ..., 45 (x)) and the corresponding non membership sequence
will be denoted by
( vi(x),v3(x),...,v8(x)) such that0 < u}(x) +vi(x) <1 for every x € X and
i=12,..,p.

An IFMS 4 is denoted by

A={<x: a0 3R, o i () L (V) VF(), ..., v} (%)) >: x € X}

Definition 2.6. [10] Length of an ellememin an IFMSA is defined as the Cardinality of
CMy(x) or CN4(x) for which0 < ul(x) + v4(x) < 1 and it is denoted b(x : A). That
is
L(x: A) =| CMy(x) =] CNy(x) |
L(x: A) = |[CMA(x)| = |CNA(x)]|

Definition 2.7. [10] If A andB are IFMSs drawn from¥ then
L(x:A,B) = Max{L(x:A),L(x: B)}.
Alternatively we usd. (x) for L(x : A, B).

Definition 2.8. [11] For any two IFMSs4 and B drawn from a seX, the following
operations and relations will hold. Let

A={<x: @B, i (1)), (UG, V00, e UE (1) > x € X)

And
B ={<x: WaC) 3 (), o i () , (), V3 (), .., v (1)) >: x € X}
Then
i. Inclusion
AcB o yi(x) < yi‘(x) and vi(x) + vj(x);j =12,..,.L(x),x€X
A=B & AcBandBc A
ii. Complement
—A = {< x (V0O VF00, o, U] (), (R 00, WE (), oo, i () >+ x € X}
iii. Union(A U B)
In AU Bthe membership and non-membership values are ebtas
follows.

Whop (O = () vl (x0)
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U[{UB(X) = vj(x) /\v/{(x),j =1,2,..,L(x),x €X.
iv. IntersectionlA N B)
In An B the membership and non-membership values arenelbtas
follows.

, , Wanp () = 4 (0) A ph(x)
vf{nB(x) = vj‘(x) va{(x),j =1,2,..,L(x),x €X.

Definition 2.9. [11] If X andY are two nonempty sets anfl: X — Y be a mapping.
Then
i. The image of the FM3 € FM(X) under the mapping is denoted by (4), or
-1
CMf[A] ()/) — {Vf(x)=yCMA(x) lff (y) * ¢

B _ _ 0 otherwise
ii. The inverse image of the FMB € FM(Y) under the mapping is denoted by

f~H(B) orf "![B], whereCM -1, (x) = CMpf[x].

Definition 2.10. [11] Let X be a group. A fuzzy multisé& overX is a fuzzy multi group
(FMG) over X if the count (count membership) & satisfies the following two
conditions.

i. CMg(xy)=CMz(x) ANCM;(y) Vx,y € X.
i. CM;(xH)=CM;(x)Vx€EX

Definition 2.11. [12] A submgroupH of a mgroupM € MG(X) is said to be a normal
submgroup iff for any € H*,
Cy(x~thx) > Cy(h),V x € M*.

Theorem 2.12. [12] Let M;andM, be submgroups of a mgroup
M € MG(X)such thaM,, M, € 4¢0(M), then
i. M; N M, € A4p(M);
ii. M; UM, € Ap(M).

Theorem 2.13[12] If H € 440(M) thenH™ is a normal subgroup of*

Theorem 2.14.[12] LetX be a group antl € MG(X). If M € Agp(M),
thenM =1 € 4p(M).

Theorem 2.15. [12] Let X, Ybe two groups ang : X — Y be an isomorphism of
groups. Suppos¥; € MG(X), M, € MG(Y) andf(M,) € M,

i. if He ap(M;),thenf(H) € A4p(M,);

i. if HeE ap(M,) thenf 1(H) € ap(M,).

Definition 2.16. [17] Let X be a group. An intuitionistic fuzzy multisét over X is an
intuitionistic fuzzy multi group (IFMG) oveX if the counts (count membership and non-
membership) of; satisfies the following two conditions.

i. CMg(xy) =CMz(x) ACM;(y)Vx,y € X.
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i. CMg(x™1)=CMg;(x)Vx € X.
iii. CNg(xy) < CMg(x) ACM;(y) Vx,y € X.
iv.  CNg(x 1) < CM;(x) Vx € X.

Definition 2.17.[17] LetG € FMS(X). Then define
G'={x€X:CM;(x) =CMg(e) and CN;(x) = CN;(e)}.

Proposition 2.18. [17] LetG € FMG(X). ThenG™ is a subgroup of.

Definition 2.19. [17] LetG € FMS(X). Letj € N. Then define
Gl = {x eEX: ué(x) > 0,,ué.+1(x) =0and vé(x) =0 } .

Theorem 2.20. [17] LetG € FMG(X). ThenG/ is a subgroup of iff

W ey = 0and vl (xy™") = 0 vx,y € G
3. Normal sub-intuitionistic fuzzy multigroups
Throughout this section, léf be a group with binary operation and the idergigment
ise. Also we assume that the intuitionistic fuzzy risgdts and intuitionistic fuzzy
Multigroups are taken frofFMS(X) andIFMG (X)respectively.

Definition 3.1. A sub-intuitionistic fuzzy multigroupH of an intuitionistic fuzzy
multigroupG € IFMG(X)is said to be a normal sub-intuitionistic fuzzy Kigrdoups iff
for anyh € H*,
i. CMy(xthx) = CMy(h),V x € G*.
ii. CNy(x~'hx) < CNy(h)V x € G*.
We denote the set of all normal sub-intuitionistizzy Multigroups of an
intuitionistic fuzzymgroupG € IFMG(X) by ApSIFMG(G) and the normality
of H overG € IFMG(X)byH 2 G

Example 3.2. (Z4, +,) is a group. Then

< 2:(0.6,0.4,0.3,0.1), (0.4,0.6,0.7,0.9) >,

< 1:(0.8,0.7,0.7,0.5,0.1,0.1), (0.2,0.3,0.3,0.5,0.9,0.9) >,

< 3:(0.8,0.7,0.7,0.5,0.1,0.1), (0.2,0.3,0.3,0.5,0.9,0.9) >,

< 0:(0.9,0.8,0.7,0.5,0.1,0.1), (0.1,0.8,0.3,0.5,0.9,0.9) >,

is an intuitionistic fuzzy multi group. And

< 2:(0.6,0.4,0.3,0.1),(0.4,0.6,0.7,0.9) >,

< 1:(0.7,0.6,0.5,0.5,0.1,0.1), (0.3,0.4,0.5,0.5,0.9,0.9) >,
< 3:(0.7,0.6,0.5,0.5,0.1,0.1), (0.3,0.4,0.5,0.5,0.9,0.9) >,
< 0:(0.9,0.8,0.7,0.5,0.1,0.1), (0.1,0.2,0.3,0.5,0.9,0.9) >

H =

is a normal sub-intuitionistic fuzzy multigroup thie intuitionistic fuzzy multigroug.

Proposition 3.3. Let G;andG, be sub-intuitionistic fuzzymgroup of an intuitistic
fuzzy mgroupG € IFMG(X) such thati;, G, € A4pSIFMG(G), then
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i. Gy NG, € APSIFMG(G);
ii. G, U G, € ASIFMG(G).

i.  G,andG, are sub-intuitionistic fuzzy mgroups, we have;
CMg, (xy) = CMg, (X) ACM (y), CM g, (x™1) = CMg (x) VX, y EX,
CMg,(xy) = CMg,(x) ACM ;,(y), CM g, (x™1) = CMg,(x) Vx,y EX .

“ CM g,ng, (xy) = A{CM g, (xy), CMg, (xy)}

= /\{[CG1 (x) A Cg, (}’)]' [C(;2 (x) A Cg, (}’)]}

= CMg,(x) ACM g, (y) A CMg, (x) A CM ¢, (y)
= [CMg, () A CM 6, ()] A [CMg, () A CM 6, ()]

= CM ¢,nc,(X) AN CM g 06, (¥)

CM GG, (x™") = CM g, (x™ ) ACM ¢, (x™1)

=CMg (x) ACM g, (x)

= CMg,ng, (x)
Next we also have;
CNg, (xy) < CNg, (x) A CNg, (), CNg, (x™') = CNg, (x) Vx,y €X,
CNg,(xy) < CNg,(x) ACNg,(¥),CNg,(x™") = CNg,(x) VX, y €EX .

~ CNg,ne, (xy) = /\{CNal (xy), CNg, (xy)}

=< V{[CNcl (x) ACNg, M, [CN62 (x)ACNg, M}
= CNg,(x) ACNg, (y) A CNg,(x) ACNg, (y)
= [CNg, (¥) A CN ¢, ()] A[CNg, () A CN g, ()]

= CNg,n6,(x) ACNg g, ()

CNg,ne,(x™") = CNg, (x ™) ACNg,(x™1)

=CNg (x)ACNg,(x)
= CN61n62 (x)
Thus, from (1), (2), (3) and (4), we have
G, N Gy € IFMG(X)
Next
SinceG, € G andG, € G,thenG, NG, S G
SinceG,, G, € ApSIFMG(M), we have
CMg, (x71y1x) = CMg, (y1),Vx € G* \y; € Gy
CMg,(x"y,x) = CMg,(y2),V x € G*,y, € G,
Now
CMg,n6, (x1yx) = A{CM g, (x " yx), CMg, (x ' yx)}
> MCM g, (), CMg, NIV x € G*,y € (Gy N G,)* = G N G;

SinceCM;, (x~'y1x) = CMg, (y1) andCMg, (x "1y, x) = CMg, (v;)

% CM g g, (x71yx) = CM g, () A CMg,(y) = CM g, 06, )
ThusCM ¢, ng,(x " yx) = CM .06, (¥),V X € G*,y € G1 NG,
Similarly,

CNg, (x7'y1x) < CNg, (y1),V X € G* y; € G,
CNg,(x71y,x) < CNg,(¥,),V X € G*,y, € G,
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Therefore,
CN g,ng, (x~Tyx) = V{CN g, (x~yx), CNg, (xyx)}
< V{CNg ), CNs,(IVx €G*,y € (G, N G,)" =G5 NG
SinceCNg, (x~y;x) < CNg, (y1) andCNg, (x "y, x) < CNg, (v2)

% CN g,n6,(x™1yx) < CNg,(y) ACNg,(y) = N(y)
ThusCN ¢, ng,(x'yx) < CNg 06, ),V X EG*,y € G NG, (7
From equations (5), (6) and (7) we hag,n G, € ApSIFMG(M).

i. SinceG,andG, are sub-intuitionistic fuzzy mgroups, we have;
CMg, (xy) = CMg, (x) ACM g, (y),CM g, (x™") = CMg, (x) VX, y EX,
CMg,(xy) = CMg,(x) ACM ;,(y), CM g, (x™1) = CMg,(x) Vx,y EX .
=~ CM g, u6,(xy) = V{CM ¢, (xy), CMg, (xy)}
> V{[CM;,(x) ACM g, )], [CMg, (x) A CM 6, )]}
= [CMcl ) A CMg, (x)]V[CMal @A (Mg, ()’)]
= [CMg, COVEM g, ()| A[CMG, )V CM 6, ()]
= CM g,ug,(x) AN CM ¢, y6, (V) (1)
CM g,u6,(x™") = CM 5, (x " )VCM g, (x™1)

= CM1 (X)VCMZ(x) = CM1uM2 (x)

~ CMg,y6,(x™1) = CM g, y6, (%) (2)

We also have;

CNg, (xy) = CNg (x) ACNg (), CNg, (x™1) = CNg, (x) VX, y €EX,
CNg,(xy) = CNg,(x) ACNg,(¥),CNg,(x™1) = CNg,(x) VX, y €X .

« CNg,u6, (xy) = V{CN¢, (xy), CNg, (xy)}
< V{[CNg, (x) ACN ¢, )], [CNg,(x) A CN ¢, (1) ]}
= [CNG1 (x)ACNg, (x)]V[CN61 () ACNg, ()’)]
= [CN(;1 (X)VCNGZ (x)]/\[CNcl (}’)VCNGZ (}’)]

= CN g, u6,(*) ACNg, y6, () €))
CNg,u6,(x™") = CNg, (x")VCNg,(x™1)
= CNg (x)VCNg,(x)
= CN61u62 (x)
. CNg,ug,(x™) = CN g,ug, (%) (4)
Thus, from (1), (2), (3) and (4), we have
G, U G, € IFMGMG(X) (5)
Next

SinceG,; € G andG, € G,thenG, UG, S G
SinceG;, G, € 4SIFMG(M), we have
CMg, (x"1y;x) = CMg, (y1),Vx € G* \y; € G,
CMg,(x"y,x) = CMg,(y2),V x € G*,y, € G,
“ Cpyum, (6 71yx) = V{C oy, (x71yx), Oy, (1 yx)}
> V{CM ¢, (), CMg, N}V x € G*,y € (G1 U G2)* = G1 U G;
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SinceCM ¢, (x™'y1x) = CMg, (y1) andCMg, (x~'y,x) = CMg, (v,)
~ CM g, u6,(x 71 yx) = CM 4, (y)VCMg, (y) = CM ¢, 46, ()
ThusCM g, y6,(x"'yx) = CM g, 46, (), VX €EG*,y € G U G, (6)
Similarly,
CNg,(x 'y1x) < CNg, 1),V x € G* ,y; € G,
CNg,(x"1y,x) < CNg,(y2), V x € G*,y, € G
~ CNg g, (x tyx) = V{CN61 (x~'yx),CNg, (x7tyx)}
< V{CNg ), CNg,(}Vx € G*,y € (G, U G,)" = G UG;
SinceCNg, (x~y;x) < CNg, (v1) andCNg, (x "y, x) < CNg, (v2)
 CNg,ug,(x 1yx) < CNg, (¥) ACNg,(y) = CNg, ue, )
ThusCN g,u6, x'yx) < CNg,u6,(), VX €EG*,E G UG, (7)
From equations (5), (6) and (7) we hag,U G, € ApSIFMG(M).

Remark 3.4. Let {G; : G; € 4SIFMG(M),i € A} thenN;cpG; € APSIFMG(M)
andUl’eAMl‘ € 4 (M).

Proposition 3.5. If H € 4SIFMG(G) thenH* is a normal sub-intuitionistic group
of G*.

Proof:

SinceH S G = H* € G*

Thus,H* is a sub-intuitionistic group a@f*

SinceH € A4pSIFMG(G), then for anyx € G*andh € H*
CMy(x"thx) = CMy(h) > 0

oW CMy(x~thx) >0

Similarly,

CNy(x~thx) < CNy(h) =0

oW CMy(x~thx) =0

= (x'hx) € H*

~ H*is a normal sub-intuitionistic group 6f.

Proposition 3.6. LetG € FMG(X)andH € 4pSIFMG(G). Then H/* is a normal
subgroup of7 * iff

,u{fl(x‘lyx) = 0and v,’fl(x‘lyx) =0Vx € G andy € H/*.
Proof: Letx € G* and y € H/*. It implies that

wl,(x~1yx) = 0 And ult (x~1yx) = 0 (by definition 2.19)

v;;(x_lyx) =0 andv{;rl(x_lyx) =0

Assumeu{,“(x‘lyx) = 0and UI{IH(x_lyx) =0Vx € G andy € H/*

Then by the above proposition,

,ui,(x_lyx) >0 andvé(x‘lyx) =0

= x~'yx € H/*. ThenH’* is a normal subgroup 6f. Hence the proof
Conversely,

H’*is a normal subgroup 6f. Therx € G*,y € H/* = x~'yx € H/*

= M{;l(x—lyx) =0 and vfl(x_lyx) = 0 . Hence the proof.
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Proposition 3.7. LetX be a group an@ € IFMG(X). If G € AppSIFMG(G), then
G~ € 4pSIFMG(G).
Proof: SinceG € 4SIFMG(G), then we have
CMy(x~tyx) = CMy(y),Yx€Xandy € G*
Also
CMg-1(xy) = CMg[(xy)~'] = CMg(xy) = CMg(x) A CMg(y)

= CMg(x ") ACMg(y™)
=CMg-1(x) NCM;-1(y)
~ CMg-1(xy) =2 CMg(x™) ACMg(y™")
CMg-1(x™1) = CMg[(x™) 7] = CM¢ (%)

= CMg(x™1) = CMg-1(x)

CMG—1(x_1) =CM;-1(x)
Thus, G~ € IFMG(X)

CMg-1(x " yx) = CMg[(x"yx)™1] = CM;(x " tyx) = CMg(v),V x € X
Andy e G*
o CMg-1(xyx) = CMg[(x1yx)™1]
= CMg(x~'yx) = CMg(y) = CMg-1(y)
= CMg-1(x"1yx) = CM;-1(y)(1)
We also have;
CNg(x 1yx) = CN;(y),V x € Xandy € G*
And
CNg-1(xy) = CNg[(xy)™'] = CNg(xy) = CNg(x) A CNg (y)
= CNg(x ™) ACNg(y™)
= CNg;-1(x) ACN;-1(y)
“ CNg-1(xy) = CNg(x™) ACNg(y™)
CNg-1(x™) = CNg[(x™) 7] = CNg(x)
= CNg(x™1) = CNg-1(x)
CNG—l(x_l) = CN;-1(x)
Thus, G~ € IFMG(X)
CNg-1(x"1yx) = CNg[(x " *yx)™'] = CNg(x1yx) = CN;(y),Vx € X

andy € G*

b CNges () = N[y ]

= CNg(x™'yx) = CNg(y) = CNg-1(y)

= CNg-1(x"1yx) = CN;-1(¥)(2)
Hence from (1) and (2) we hav@™! € A4pSIFMG(G)

Proposition 3.8. LetX, Y be two groups anfl: X — Y be an isomorphism of groups.
Suppose:, € IFMG(X), G, € IFMG(Y) andf (G,) <€ G,

i. if H€ 4pSIFMG(G,), thenf(H) € ApSIFMG(G,).

ii. ifH € 4pSIFMG(G,) thenf~1(H) € ApSIFMG(G,).
Proof: i. LetH € 4SIFMG(G,). Clearly H is a sub-intuitionistic fuzzy mgroup of
G1(by definition).
We show thaf (H) is a sub-intuitionistic fuzzy of,.
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CMy iy (xy) =V f(z)=xy CMy (2) Sincef " (xy) = ¢ (by definition 2.9. (i)
But f is 1-1 and onto (by hypothesis), tifiad(xy) = {z}.

In particular,

CMy () (xy) = CMy(2) = CMy (f (xy)) = CMu (F T () f 71 (0)) (1)
(f is an isomorphism). But

CMy(fH O f ) = CMy (71 (0))ACMy (f 1 () (2)
(His submgroup o#,). But

CMy (f T CO)ACMy (f 1)) = CM sy CONCM iy, ) @3)
(by definition 2.9.(ii)) and

CM(f‘l)_l(H)(x)/\CM(f‘l)_l(H)(y) = CMf(H)(x)/\CMf(H)(Y) (4)
Thus using (1), (2), (3) and (4), we have:

CMy iy (xy) = CMp gy (X)NCM¢ () (y) ®)

CMf(H)(X_l) = Vf(y)=x‘1 CMH(y) (Sincef_l(x_l) * @
(by definition 2.9.(i))
But f is 1-1 and onto (by hypothesis), tfias(x~1) = {y}.
In particular,
CMyiy (x~1) = CMy(y) = CMy (FH () = ey ((F100) ) 6)
But
cMy ((f7160) ) 2 CMu(F (D) = CM iy () = CMpgp () (7)
Thus from (6) and (7) we have

CMpay (x™1) = CMp () (%) (8)
Also

CNpan (xy) = CNp(2) = CNy(f 1 (xy)) = CNg (F 1 (0 f 7 () 9
( fis an isomorphism). But

CNy(f () f 1)) < CNy(f 1 ())ACNL (71 () (10)
(His submgroup oiM,). But

CNy(f T GACN (f T2 0)) = CN (foayr 4y COACN ayr ) () (11)
(by definition 2.9.(ii)) and

CN(f_l)_l(H) (X)/\CN(f_l)—l(H) (y) = CNf(H) (X)/\CNf(H) (_’y) (12)
Thus using (9), (10), (11) and (12), we have:

CNey(xy) < CNpy()ACNs iy () (13)
CNpany(x™) = CNg () = CN (F 7)) = Oy ((F ) ) (14)
BUtCN, ((f‘l(x))_l) < CMy(F71(0)) = CN -1,y () = CN7 ) () (15)

Thus from (14) and (15) we have

CNf(H)(X_l) < CNf(H)(X) (16)
From (5), (8),(13) and (16) we haféH) € IFMG(Y) a7
But f(G;) € G,, sinceH < G4, thenf(H) € G,

Hencef (H) is a sub-intuitionistic mgroup of, (18)

Now we show thaf (H) 2 G,.
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i.e. CMj ) (x"1yx) = CMy ) (v) for all x € G andy € (f(H))'
andCN;y (x~Tyx) < CM iy (y) for allx € G5 andy € (f(H))
Now

CMf(H)(x_lyx) = Vf(z)=x‘1yx CMy(z) = CMH(f_l(x_lyx))
(Sincef is 1-1 and onto by definition)

But CMy (f 7 (x'yx)) = CMy(f 1 (x™Df ') 71 (x)

and

CMu(FA D OIF 1) = Oy (@) 0 )

(sincef is an isomorphism by hypothesis)
But

cMy ((F10) " F IO @) = CM(F10)) = CMyiy )
From (19), (20) and (21), we have
CMpy (x ™ yx) = CMp () (v)
Similarly,
CNp iy (x71yx) = Vi(zy=x-1y2 CNy (2) = CNy (1 (x"1yx))
(Sincef is 1-1 and onto by definition)
Bu;CNH(f'l(x'lyx)) = CNg(f PO 0 f ()
an

CNu(F G OF T O ) = Ny ((F100) 7 F T O)f 100)
(sincef is an isomorphism by hypothesis)
But

CNy ((F@) 1O 10 < ENu(F0)) = CNyay )
From (23), (24) and (25), we have

CNeany(x™tyx) < CNpy (v)
Hence, using (18), (22) and (26) we deduce fliHf) € 4SIFMG(G,)

ii. Let H be a sub-intuitionistic fuzzy mgroup 6§.
We show thaf ~1(H) is a sub-intuitionisticfuzzy mgroup 6¥.
BUtCM -1y (xy) = CMy[f (xy)] (by definition)
= CMy[f(x)f ()] (fis an isomorphism)
> CMy[f ()] A CMy[f ()] (by definition)
= CMf—l(H)(X) A CMf—l(H)(y)

CMf—l(H)(xy) > CMf—l(H)(X) N CMf—l(H) (y)
CMf—l(H)(x_l) =1 CMy[f(x~1)] (by definition)
= CMy [(f(x))_ ] (fis an isomorphism)
= CMy[f(x)] (His a submgroup)
= CMp-1¢)(x) (by definition)

ThUSCMf—l(H)(x_l) = CMf—l(H)(X)

CNp-141) (xy) = CNy[f (xy)] = CNy[f (x)f (y)] (fis an isomorphism)
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< CNy[f ()] A CNy[f ()] (by definition)
= CNf—l(H)(X) A CNf—l(H)(y)

CNf_l(H) (xy) < CNf—l(H)(X) N CNf—l(H)(y) (29)
CNp-10y(x™1) = CNy[f(x~1)] (by definition)
= CNy [(f(x))_l] (fis an isomorphism)
= CNy[f (x)] (His a submgroup)
= CNf-1¢)(x) (by definition)
ThUSCNf—l(H)(X_l) = CNf—l(H)(X) (30)
Now for allx € M; andy € [f~1(H)]* we have
CM -1 (x~1yx) = CMy[f (x~'yx)] (by definition)
= CMu[(fCO)Hf ) f(x)] (f is an isomorphism)

> CMyf(y)] (H € 4SIFMG(G,)by hypothesis)
= CMg-1¢)(y) (by definition)

& CM =10y (x7yx) = CM =101 (y) (31)
CM -1 (x~1yx) = CMy[f (x~'yx)] (by definition)
= CNy[(f DT fF O f ()] (f is an isomorphism)
< CMylf(y)] (H € 4SIFMG(G,)by hypothesis)
= CNf-1¢)(y) (by definition)

# CNp=10py (x71yx) < CNp-1041)(¥)(6)
Hence from (27) to (31) we havg¢~1(H) is a normal subintuitionistic fuzzy mgroup
of G;.

4. Conclusion

The paper developed the concept of normal subtiotistic fuzzy Multigroup with
some of its related algebraic structures such tssiction, union, of any two normal
sub-intuitionistic fuzzy multigroups are also notma also showed that the inverse of
any normal sub-intuitionistic fuzzy multigroup isonmal and for any normal sub-
intuitionistic multigroup, the root (support) sef oaormal sub-intuitionistic fuzzy
multigroup is a normal sub-intuitionistic fuzzy gm Finally, it showed that under the
isomorphism function between any two groups, thagenof a normal sub-intuitionistic
fuzzy multigroup under the isomorphism is a norswh-intuitionistic fuzzy multigroup
and the inverse image of a normal sub-intuitiooistizzy multigroup under the
isomorphism is a normal sub-intuitionistic fuzzy Itmroup.
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