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ABSTRACT. The concept of intuitionistic fuzzy G-modules and their
properties are defined and discussed by the authors in [12]. In this paper,
we study intuitionistic fuzzy representation of an intuitionistic fuzzy
G-module Ay of a G-module M/N onto an intuitionistic fuzzy G-module
B of a general linear space GL(V). This transformation is done on the
basis of G-module representation theory. We also prove a fundamental
theorem of G-module intuitionistic fuzzy representations.
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1. INTRODUCTION

"T'he notion of intuitionistic fuzzy subset was introduced by K.T. Atanassov [1]
as a generalization of Zadeh's fuzzy sets [11]. In [3] R. Biswas introduced the concept
of intuitionistic fuzzy subgroups and studies some of its properties. After this, many
Mathematicians like K. Hur, H. W. Kang, H. K. Song, B. Davvaz, Y.B. Yun, P.
Isaac, P.P. John, S. Rahman and Saikia [5, 6, 7, 8, 9] have studied intuitionistic fuzzy
versions of various algebraic structures. G. Frobenius developed the theory of group
representations at the end of the 19" century. The theory of G-modules originated in
the 20" century. Representation theory was developed on the basis of embedding a
group G into a general linear group GL(V) (or Aut(V) is the group of automorphisms
of V), where V is a vector space over the field K. As a continuation of authors’
work [10, 11, 12, 13], in this paper, we prove a theorem related to the intuitionistic
fuzzy homomorphism and a fundamental theorem for G-module intuitionistic fuzzy
representations.
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2. PRELIMINARIES

In this section, we list some basic concepts and well known results on G-modules,
intuitionistic fuzzy subgroups and intuitionistic fuzzy G-modules for the sake of
completeness of the topic under study. Throughout the paper, R and C will denote
the field of real numbers and field of complex numbers respectively. Unless specified
all G-modules are assumed to be taken over the field, K where K is a subfield of
field of Complex numbers.

Definition 2.1 ([4]). Let G be a group and let M be a vector space over a field
K(a subfield of C). Then M is called a G-module if for every g €G and m €M, 3 a
product (called the action of G on M), gm €M satisfies the following axioms
(i)1g.m = m,¥Ym €M (1 being the identity of G),
(ii)(g.h).m = g.(h.m),Vm €M, g, h €G,
(iii)g.(klml + kgmg) =k (g.ml) + kg(g.mz), Vk1, ko €K; my,mo €M and g €G.
Since G acts on M on the left hand side, M may be called a left G-module.
In a similar way, we can define right G-module. Here, we shall consider only left
G-modules. A parallel study is possible using right G-modules also.

Definition 2.2 ([1]). Let G be a group and let M be a G-module over the field K.
Let N be a subspace of the vector space over K. Then N is called a G-submodule of
M if any + bno €N, for all a,b €K and ni,ny €N.

Definition 2.3 ([1]). Let M and M* be G-modules. A mapping f:M— M* is a
G-module homomorphism if

(1) f(kimi + kamz) = k1 f(ma) + ko f (m2),

(ii) f(gm) = gf(m),Vk1, ko €K ; m,my,my €M and g €G.

Definition 2.4 ([1]). Let M be a G-module. A subspace N of M is a G-module if
N is also a G-module under the same action of G.

Proposition 2.5 ([1]). If M is a G-module and let N be a G-submodule of M, then
M/N is a G-module.

Definition 2.6 ([1, 2]). Let X be a non-empty fixed set. An intuitionistic fuzzy
set(IFS) A in X is an object having the form A = {(x, pa(x),va(x)) : x € X} where
the function p4: X—1[0,1] and v4: X—[0,1] denote the degree of membership namely
(na(x)) and the degree of non-membership namely (v4(x)) of each element = €X to
the set A respectively and 0< p4(x) + va(x) <1 for each z €X.

Remark 2.7. (i) When pa(x) +va(z) = 1, ie, va(x) = 1 — pa(z) = pac(z) ,
Vr € X, A is a fuzzy set.

(ii) We denote the IFS A = {(z, pa(z),va(x)) : x € X} by A = (pa,va).
( ii) An IFS A is also represented by the mapping (pua,va4) : X — I x I, where
=[0,1].

Definition 2.8 ([3]). AnIFS A = (ua,v4) of a group G is said to be an intuitionistic
fuzzy group (IFG) or an intuitionistic fuzzy subgroup (IFSG) of G if
(i) pa(zy) > pa@) Apaly) () va(zy) < vaz) Vrva(y),
(iii) pa(z™t) = pa(z) (iv) va(z™t) = va(z) , for all z,y €G.
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Definition 2.9 ([10]). Let X and Y be two non-empty sets and f:X—Y be a map-
ping. Let A and B be IFSs of X and Y respectively. Then the image of A under the
map f is denoted by f(A) and is defined as

T):x -1 if !
Nf(A)(y):{:)/{MA() S otierv&(lijs)e#g

and

1 otherwise.

1) = {A{VA(x) cre [ TN £

Also the pre-image of B under f is denoted by f~1(B) and is defined as
f7H(B)(x) = B(f(x)); Yz €X.

Remark 2.10. Note that pa(z) < ppeay(f(2)) and va(x) > vea)(f(2)); Ve €X,
and the equality holds when f is bijective.

Theorem 2.11 ([10]). Let f : G1 — G2 be a group homomorphism from a group G
onto a group G and A, B be IFSG of groups Gy and Go respectively. Then f(A)
and f~Y(B) are IFSG of groups Gy and Gy respectively.

Definition 2.12 ([12], [13]). Let G and G; be groups. Let A be an intuitionistic
fuzzy group on G and B be an intuitionistic fuzzy group on G;. Let f be a group
homomorphism of G onto G;. Then f is called a weak intuitionistic fuzzy homo-
morphism of A into B if f(A) C B. The homomorphism f is an intuitionistic fuzzy
homomorphism of A onto B if f(A)= B. We say that A is an intuitionistic fuzzy
homomorphic to B and we write A =~ B.

Let f : G — G; be an isomorphism. Then f is called a weak intuitionistic fuzzy
isomorphism f(A) C B and f is an intuitionistic fuzzy isomorphism if f (A) = B.

Definition 2.13 ([1]). Let G be a group and let M be a vector space over a field
K. A linear representation of G with representation space M is a homomorphism
T : G — GL(M), where GL(M) denotes the group of invertible K-linear maps from
M to itself is called the general linear group.

Definition 2.14 ([13]). Let G be a group and let M be a vector space over the field
Kand T : G — GL(M) be a representation of G in M. Let A be an intuitionistic
fuzzy group on G and B be an intuitionistic fuzzy group on the range of T. Then
the representation T is an intuitionistic fuzzy representation if T is an intuitionistic
fuzzy homomorphism of A onto B i.e., T(A) = B, where T(A) = (ur(a), Vr(a)),
defined as ppa)(Tp) = V{pa(z) : z € THT,)} and vpay(Th) = Mra(z) : z €
T-YT,)},VT, € T(G)C GL(M).

Theorem 2.15 ([13]). Let A be an intuitionistic fuzzy subgroup of G and let N be
a normal subgroup of G. Let AN = (ftay,VAay ), Where pay,vay : G/N — [0,1]
defined by pay(xN) = V{pa(zn) : n € N} and va,(xN) = AMra(an) : n €
N}, Vx €G. Then Ay is an intuitionistic fuzzy subgroup of G/N.

Theorem 2.16 ([13]). (A fundamental theorem of intuitionistic fuzzy representa-

tion) Let G be a group, M be a vector space over K and T: G — GL(M) be a

representation of G, then : G/N — GL(M) defined by v(zN) = T(z) = T,,Vx €
559
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G, is an intuitionistic fuzzy representation of G/N, where N is a normal subgroup

of G.

Definition 2.17 ([12]). Let G be a group and let M be a G-module over the field
K, which is a subfield of C. Then an intuitionistic fuzzy G-module on M is an
intuitionistic fuzzy set A = (14, v4) of M such that following conditions are satisfied
(i) palax +by) > pa(z) A pa(y) and va(ax + by) < va(x) Vrva(y),Va,b €K and
z,y €M and
(i) pa(gm) > pa(m) and va(gm) <wva(m),¥g € G ; m €M.

Example 2.18 ([12]). Let G = {1,—1}, M = R" over R. Then M is a G-module.
Define the intuitionistic fuzzy set A = (ua,v4) on M by

oo [1 =0 o [0 =0
r) = Nz ) =
pa 05 itx#0 A 0.25 ifz#£0,

where = (z1, 2, ....,z,) € R™ Then A is an intuitionistic fuzzy G-module on M.

Example 2.19 ([12]). Consider the G-module M = R(i)= C over the field R and
let G = {1, —1} be the group. Define the intuitionistic fuzzy set A = (pua,v4) on M
by

pa(z) =405 ifze R—{0} ;va(z)=1<0.25 ifze R-—{0}.
0.25, if z€ R(i)— R 05, ifze R()—R.

Then A is an intuitionistic fuzzy G-module on M.

3. INTUITIONISTIC FUZZY REPRESENTATION OF INTUITIONISTIC FUZZY
G-MODULES

Definition 3.1. Let f be a G-module homomorphism of M into M*. Let A and B
be intuitionistic fuzzy G-modules on the G-modules M and M* respectively. Then
f is called a G-module intuitionistic fuzzy homomorphism if f(A) = B, written as A
~ B. If f(A) C B, f is called a weak G-module intuitionistic fuzzy homomorphism.
If f: M — M* is a G-module isomorphism and f(A) = B, then f is a G-module
intuitionistic fuzzy isomorphism of A onto B. If f(A) C B, then f is called a weak
G-module intuitionistic fuzzy isomorphism of A onto B.

Example 3.2. Let G = {1,—-1} and M = C, M* = R be G-modules over R. Define
the IFSs A and B on M and M* respectively as:

1, ife=y=0 0, ife=y=0
palz+iy) =405, ifz#0andy=0 ;va(z+iy)=40.25 ifz#0andy=0
0.25, ify#£0 0.5, ify#0

and

1 ifx=0 0 ifx=0
pp(r) = . svp(x) = .
0.5 ifz=#0 0.25 if x #0,Vz € R.
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Then A and B are intuitionistic fuzzy G-modules on M and M* respectively(See
Example 2.19 and Example 2.18 for n=1).
Define the mapping f : M — M* by f(z +iy) =  + y, where z,y €R.
For a,b €R and z; = x1 + iy1, 22 = T2 + iy2, where z1, T2, y1, y2 €R, we have
flaz1 +bz2) = f{(az1 + bx2) + i(ays + by2)}
= axy + bxy + ayr + by
= a(z1+y1) +b(z2 + y2)
= af(z1) +bf(22).

For g €G and z = z + iy €M, we have

floz) = Hy(z +iy)} = fgz +igy) = gz + gy = g(x +y) = gf (2).
Hence f is a G-module homomorphism.

We know that the image of A under f is given by

(r) = V{pa(z +iy) cx+aiy e f7H(r)} if f71(r) # @
Rretr) = 0 otherwise

and

_Mva@+ay) ratiye fU)) i fTNn) £ 9
Vf(A)(T) =

1 otherwise,
where 7 € M* and = + iy € M. Now,
tpa)(0) = Veyiyem{pa(z +iy): f(z +iy) =0}
= pa(0+1i0) Voer—qoy {nalz +i(-2))}
=1 VeeR—{0} {05} =1.

Also,

pray(r) = Variyem{palr +iy): f(z+iy) =r}
pa(r +140) V 14 (0 +141) Vp geRs.t.p+q=r {1a(p +1iq)}
== (05) V (025) \/p,qGRs.t.p+q:r {025} - 05

Similarly, we can show that vy(4)(r)=0.25. Therefore, f(A)= B. Hence f is an
G-module intuitionistic fuzzy homomorphism of A onto B.

In group representation, we are embedding a group into a general linear space
GL(V), where V is a vector space over the field K. Here, we are extending this notion
to the theory of G-modules.

Proposition 3.3. Let G be a group and let V be a G-module over K. Then GL(V)
is a G-module.

Proof. For g €G and f €eGL(V), define (¢f)(v) = gf(v) = f(gv),v €V. Then it can
be easily shown that GL(V) is a G-module. O
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Definition 3.4. Let G be a group and let M, V be G-modules over K. The repre-
sentation T: M — GL(V) is called a G-module representation if T is a G-module
homomorphism of M into GL(V).

Definition 3.5. Let G be a group and let M , V be G-modules over K. Let T be a
G-module homomorphism of M into GL(V). Let A and B be an intuitionistic fuzzy
G-modules on M and T(M) respectively. Then T is called a G-module intuitionistic

fuzzy representation if T is a G-module intuitionistic fuzzy homomorphism of A onto
B.

Example 3.6. Let G = {1,—1} and let M = C. Define T : M — GL(V), where V
is a G-module over K, by T(m) = T,,,, m € M, where T'(m)(v) = mv,Vv € V.
We first show that T is a G-module homomorphism.
Let k1, ke €K ; m1,mo €M and v €V be any elements. Then
T(k1m1 + kgmz) = Tk1m1+k2m2, where
T(kzlml + k‘gmg)(’u) = (k1m1 + k‘QmQ)U = kimyv+ komov = lem1 (’U) + k‘QTm2 (U) =
(k1T + koThm,)(v) implies that Tk m,+kems = k1Tm, + k2T, .
Also, for any g €G ; m €M and v €V, we have T (gm) = Ty, where
(Tym)(v) = (gm)v = ¢TI, (v). Therefore, Ty, = gTyy, 1e., T(gm) = gT'(m).
Hence T is a G-module homomorphism and so T is a G-module representation.
Let A and B be intuitionistic fuzzy sets on M and T(M)respectively defined by

1, ife=y=0 0, ife=y=0
pa(ztiy) =405, ifx#A0andy=0 ;va(z+iy)=40.25 ifz#0andy=0
0.25, ify#0 0.5, ify#£0

and

1, ifr=y=0
wB(Tm) = tB(Tptiy) = 0.5, ifz#£0and y =0
0.25, ify #0;

0, ifr=y=0
ve(Tm) = vB(Tptiy) =  0.25, if z #£0 and y = 0.
05, ify#£0

Then it is easy to check that A and B are intuitionistic fuzzy G-module on M and

T(M) respectively.

Now, we find T(A). As T(A)(Titiy) = (tra)(Tetiy), vr(a)(Titiy)), where
pr(ay(Totiy) = V{pa(2) 1 2 € T7H(Topiy)}

and

Vr(A) (Ta:—i-u/) = /\{VA(Z) HEAS T_l(Tw-Hy)}'
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Now,

pra)y(Teviy) = V{pa(z):z € T (Toyiy)}
Vi{pa(2) : T(2) = Toyuy}
= V{pa(z +iy) : T(z +iy) = Totiy}
1, ifr=y=0
= 0.5, ifx#0andy=20
0.25, ify #0;
= puB(Totiy)-

Similarly, we can show that vp(a)(Tetiy) = vB(Teyiy). Therefore, T(A) = B.
Hence T is a G-module intuitionistic fuzzy representation of A onto B.

Example 3.7. Let M = C", V = C" be the vector spaces over C. Let G =
{1,—1,i,—i}. Define T : C™ — GL(C™) by T(z) = T, where z = (21, 22, ....., Zn) €
C™ and (T)(v) = zv,Yv €V. Here multiplication zv is defined component wise.
Then it is easy to verify that T is a G-module homomorphism.

Let A be an IFS on C™ defined by

1, if z; = OVi
%, ifz1 £#0,29=...=2,=0
pa(z) =1 1, if 20 #£0,23=...=2,=0
n-1-1’ if z, #0
and
0, if z; = OVi
n%_l, ifz21 40,20 =... =2, =0
I/A(Z): %, ifZg#O,ZgZ = n_O
5 if z, # 0.

Then it is easy to verify that A is an intuitionistic fuzzy G-module on M.
Define the IFS B on T(M) by

1,  ifz =0V

%, ifz1 0,20 =... =2, =0
15(Tw) =1 3 ifzg#0,23=... =2, =0

n%'_l, ifz, #0
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and
0, if 2; = OVi
%Jrl’ lle#O,ZQZZZn:O
I/B(Tm): %, 1fZ27é07Z3::Zn=O
3. ifz, #£0.

It is easy to check that B is an intuitionistic fuzzy G-module on T(M).
Now, we find T(A): Since T'(A)(T%) = (ura)(12), vra)(T:)), where
pray(Tz) = V{pa(t) : t € T-YT,)} and vpay(T.) = Mra(t) : t € T-YT.)}.
Now,
pray(T=) = V{pa(t) -t € T7H(T2)}
= V{pa®): T() = T.}
= V{pa(2) i T(s) = T2}
1,  ifz=0Vi

%, ifz1 40,20 =... =2, =0
= %, leQ;éO,Zg::Zn:O
n+17 12"7é
= ,UB(TZ)~

Similarly, we can show that vp(4)(T%) = vp(T%). Therefore, T(A) = B.
Hence T is a G-module intuitionistic fuzzy representation of A onto B.

Proposition 3.8. Let M be a G-module over K and let N be a G-submodule of M.
Then the IFS An on M/N, defined by pay(x+ N)=V{pa(x +n):n € N} and
vay(@+ N) = NMpa(z+n) :n € N}, Vo € Mis an intuitionistic fuzzy G-module
on M/N.

Proof. For a,b € K and z,y € M, we have
oy {a(z+ N) 4 b(y+ N} = f1an { (0 +by) + N} = Vipa({az +by} +n) :n € N}
= V{pa({ax + by} + any + bng) : n1,ny € N}, where n = any + bng, for some
n1,ne €N [ As N is a G-submodule of M. So, n = any + bns € N |
= V{na({a(z +n1) +b(y + n2)}) : n1,n2 € N}
> V{pa{a(z +n1)} A{pa{bly +n2)} i ni,ne € N}
>V{pa(@+n1)Apa(y+ng):ni,ng € N}
> Vi + 1) -0y € NY A V{paly +n2) : 12 € N}]
= pay(@+N)Apay(y+N).
Thus, NAN{a(x+N) +b(y+N)} > /‘LAN(J:—’_N) ANAN(y+N)‘
Similarly, we can show that v, {a(z+N)+b(y+N)} < va,(x+N)Vra, (y+N).

Also, pray{9(z + N)} = pay(9gz + N) = V{pa(gz +n) :n € N}
= V{pa(gz + gns) : n3 € N} , where n = gng for some n3 € N [ As N is a G-
submodule of M. So, n = gnz € N |
=V{pa(g(z+n3)) :n3 € N} >V{pa(zr+n3):ns € N} = pa,(z+ N).
ThUS, /J’AN{g(x + N)} > HAyN (.’L‘ + N)
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Similarly, we can show that v4,{g(x + N)} < pa,(z+ N).
Therefore, Ay is intuitionistic fuzzy G-module on M/N. O

Remark 3.9. (i) The intuitionistic fuzzy G-module Ay defined on M/N, as above,
is called the quotient intuitionistic fuzzy G-module or factor intuitionistic fuzzy G-
module of A of M relative the G-submodule N.

(ii) If A = (ua,va) and B = (up,vp) be intuitionistic fuzzy G-modules on G-
module M and M* respectively. Then a function f : M — M* is said to be a function
from A to B if ua = ppof and vy = vgof. In other words the following diagram
commutes
Further, if f is a G-module homomorphism (or G-epimorphism or G-isomorphism)

f .
M M

(PA:VA) (P'B’VB)

IxI

Ficure 1. Figure-1

from M to M*, then f is said to be intuitionistic fuzzy G-module homomorphism
(or G-epimorphism or G-isomorphism)from A to B.

Proposition 3.10. Let f: M — M* be a G-module intuitionistic fuzzy homomor-
phism of A onto B, where A and B are intuitionistic fuzzy G-modules on M and
f (M) respectively. Then the map i : M/N — M*, defined by ¥(x + N) = f(x),z €
M, is a G-module intuitionistic fuzzy homomorphism of Ax onto B, where Ay is an
intuitionistic fuzzy G-module on M/N and N is a G-submodule of M.

Proof. Given that f is a G-module intuitionistic fuzzy homomorphism of A onto
B, Therefore,f(A) = B. We have to show that ¢ : M/N — M?*, defined by
Y(x+ N) = f(z),z € M is a G-module intuitionistic fuzzy homomorphism of Ay
onto B.
For this we first show that ¢ : M/N — M* is a G-module homomorphism.

Let a,b €K and x,y € M, we have

Yla(x + N)+b(y+ N)] = [(ax + by) + N|
= flax+by)
= af(x)+0bf(y)
= ayp(z+ N)+bWp(y+ N).
Also, for any g €G and = + N €M/N, We have

Ylg(z + N)] = dlgz + N] = f(gz) = gf(x) = g(z + N).
Hence 9 is a G-module homomorphism.
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@'AN ’ VAN )

FicURrE 2. Figure-2

Next we show that ¢(Ax) = B. Now, Y(AN)(y) = (Lyan)(¥), Vecay)(¥)), where
tpan) (Y) = V{pay (@ +N) 2+ N €' (y),y € »(M/N)} and
Vyan) () = Mray (@ +N):x + N e (y),y € (M/N)}.

Now,

tpan) W) = Vipay(@+N):z+N ey '(y),y € p(M/N)}
ViV pa(2) iz €2+ N} o(z + N) =y, y € f(M)}
V{pa(z):z€x+ N, f(z) =y € f(M)}

= ppay(y)-

Similarly, we can show that vya,)(y) = v(a)(y). Therefore ¥ (Ay) = f(A) = B.
Hence v is a G-module intuitionistic fuzzy homomorphism of Ay onto B. O

Theorem 3.11. (A Fundamental Theorem of G-module Intuitionistic Fuzzy Repre-
sentation)

Let G be a group and let M, V be G-modules over K. Let T: M — GL(V) be a
G-module intuitionistic fuzzy representation of A onto B, where A and B are intu-
itionistic fuzzy G-modules on M and T(M) respectively. Then v : M/N — GL(V),
defined by Y(x + N) =T,,x € M, is a G-module intuitionistic fuzzy representation
of Ax onto B, where Ay is an intuitionistic fuzzy G-module on M/N, N being a
G-submodule of M.

Proof. Given that T is a G-module intuitionistic fuzzy representation of A onto B,
where A and B are intuitionistic fuzzy G-modules on M and T(M) respectively so,
T(A) = B. We need to show that ¢ : M— GL(V) is a G-module intuitionistic fuzzy
representation of Ay onto B. Now, by Proposition 3.3, GL(V) is a G-module. Also,
by Proposition 3.10, ¥ is a G-mdoule intuitionistic fuzzy homomorphism of Ay onto
B. So, it remain to show that ¥(Ay) = B.

Now, for T, € T(M) C GL(V). we have Y(An)(T:) = (pypan)(Te), Vpan) (),
where iy ay)(To) = V{pay (@+N) : 2+N € = HT,)} and vya ) (Th) = Myay (a+
N):x+ N ey YTy}
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GL(V)
U}
IxI M/N
@'AN’VAN)
FiGure 3. Figure-3
Now,
pyan)(Te) = V{pay(@+N):z+Ney ™ (T,)}

V{V{pa(zr+n) :ne N}, ¥(x+ N) =T,,x € M}
V{pa(z):z€x+ N, (e + N) =T,z € M}
Vipa(z) : T(2) = Tp,x € M}

V{pa(z) 1z € T7H(Ty)}

= piray(Te).

Similarly, we can show that vya,)(Tx) = vra)(T:). Thus ¢ (Ay)= T(A)= B.
Hence v is a G-module intuitionistic fuzzy representation of Ay onto B. O

Example 3.12. Let G = {1, —1} and M = C. Let N = R. Then N is a G-submodule
of M. Consider the G-module homomorphism T : M — GL(V), where V is a G-
module over R, defined by T'(m) = T,,, m €M. Define the IFSs A and B on M and
T(M) respectively as in Example 3.6. Then T is a G-module intuitionistic fuzzy
representation of A onto B.

Define ¢ : M/N — GL(V) by ¢ (u+N) = T'(u) = Ty, u € M. Then ¢ is G-module

homomorphism.

Define an IFS Ay on M/N by

1, ifr=y=0 0, ife=y=0
pay(U+N) =405, ifrx#0andy=0 ;va,(u+N)=1<¢0.25 ifz#0andy=0
0.25, ify#£0 0.5, ify#0

, where u = x + 1y.
Let T, € T( ) GL (V) We have 1/)(AN)(TU) = (,U,,/)(AN)( ) Vl/J(AN)( ))
st ogan)(Te) = Viug(u 8wt N €y} s () =

Myay(u+N):u+ N e€p™H(Tu)}
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Now,

pypan) (L) = V{pay(u+N):u+N ey (T,)}
= V{V{pa(z):z€eu+N}¢v(u+N)=T,,uc M}
= V{pa(z):T(z) =Ty,uc M}
= V{pa(s): 2 € TUTL))
1, ifr=y=0
= 0.5, ifx#0andy=0
0.25, ify#0
= preay(Tw).

Similarly, we can show that vy,a,)(Tu) = vr(a)(Tu). Therefore, (An)= B.
Hence v is a G-module intuitionistic fuzzy homomorphism of Ay onto B.

Example 3.13. Let M = C™, V = C™ be the vector spaces over C. Let G =
{1,-1,i,—i}. Let N = {w = (21,22, ..., 2, 0,0, .....,0) : z; € C and k < n}. Then
N is a G-submodule of M. Take T, A and B as in Example (3.7). Then T is a
G-module intuitionistic fuzzy representation of A onto B. Now, it remain to show
that ¢ : M/N — GL(V) is a G-module intuitionistic fuzzy representation of Ay
onto B, where Ay is an intuitionistic fuzzy G-module on M/N. For this we need to
show that ¢ (An)= B.

For T, € (M/N), we have Y(An)(T.) = (pypan)(T2), Vypan)(T2)), where
M¢(AN)(TZ) = \/{MAN<Z+N) 1 z+ N € ’lﬂ_l(TZ)} and Vw(AN)(Tz) = /\{VAN(Z+N) :
z+ N ey YT,)}.

Now,

pocan)(T:) = Vipay(z+N):2+ N ey (T2)}
V{V{pa(v) :v e z+ N, T(v) =T.}}
= V{pa(w):vez+ NoeT HT)}
1,  ifz=0Vi

%, ifz1#40,20=...=2,=0
= %’ 1f227£0,z3::zn20
n%_l, if 2z, #0
= NB(TZ)~

Similarly, we can show that vy4,)(T.) = vp(T.). Therefore, (Ayx) = B.
Hence ¢ is a G-module intuitionistic fuzzy representation of Ay onto B.

4. CONCLUSIONS

In this article, we have studied the representation of intuitionistic fuzzy G-modules.
We have shown that if T: M—GL(V) is a G-module homomorphism from G-module
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M onto a general linear group GL(V) and if A and B be intuitionistic fuzzy G-
modules on M and T(M) respectively, then T is G-module intuitionistic fuzzy repe-
senation of A onto B if f(A)= B. We have also estabalished a fundamental theorem
of G-module intuitioniatic fuzzy representation.
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