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Abstract In this paper , in the sense of homomorphism and ismorphism between two classical groups , we study the im-

age , the preimage and the inverse mapping of the intuitionistic fuzzy normal subgroups defined by (3]
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1 Preliminaries

Definition 1.1 Let X be a nonempty classical set. The triad formed as A = {< z, p,(z), val(x)
>1 z € X!} on X is called an intuitionistic fuzzy set on X . Where the functions pa: X—[0,1) and

va - X = (0,1) denote the degree of membership (namelyyu,(z)) and the degree of nonmembership

(namely v, (x)) of each element x € X to the set A, respectively , and 0<C py (2) + vy (2) <1for
eachz € X .

All of the intuitionistic fuzzy sets on X are written as IFS (X] for short.

Definition 1.2 Let X and Y be nonempty classical sets , f : X — Y be a mapping, B = {< y,
pg(y),vg(y) >1 y € Y be an intuitionistic fuzzy seton Y, i.e., B € IFS(Y). F;l : IFS(Y)

— JFS(X] is the inverse mapping induced by f, the preimage F J;I(B) of B is an intuitionistic fuzzy

set on X . Here , we define
F;(B) = {< z,F; (up)(2), F{(v5)(2) >1 z € X|

Where F }1( #p) F ;1( vg) obey the classical extension principle of L. A. Zadeh.

Definition 1.3¥ Let X and Y be nonempty classical sets, f: X — Y be a mapping. If A = {< z,

ralz),va(z) >1 2z € X} € IFS(X), F;: IFS (X) — IFS(Y) is the mapping induced by £, then
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the image F f(A) of A is and intuitionistic fuzzy set on Y , and define

FA) = 1< 3, Fua) (30, F(5)(3) >1 y € Y}
where
supp,(z) | f(z) = v,z € X}, iy =4
0 fUy)=¢
inf{v,(z) | f(z) = y,z € X}, iy =4
1 fiUy)=$

The above definitions are together called the extension principle of the intuitionistic fuzzy sets , the

Ff(#A)(y) = {

F(v)(3) ={

extension principle for short.

Definition 1.4> Let G be a classical group, then the intuitionistic fuzzy subset A = {< z,p,(x),
vy (z) >1 z € G} on G is called an intuitionistic fuzzy subgroup on G , if the follouing conditions are
satisfied.
(1) palxy) = mind gy (2), 20 (), va(zy) <maxivy(z) v, ()} forallz,y € G
(2)  pa(z ™) = pa(2), v (a) <yplz), forallz € G

All of the intuitionistic fuzzy subgroups on G are denoted as IFS( G) for short.

Definition 1.5 Let G be a clasical group, A = {< z,p4(z),v,(z) >1 z € G} be an intuition-
istic fuzzy subgroup on G , then A is called and intuitionistic fuzzy mormal subgroup on G , if the fuzzy
normality is satisfied: i.e. , ;zA(.z:y:c_l) = pA(y),vA(xyx—l) Sy (y) . forallz,y € G.

All of the intuitionistic fuzzy normal subgroups on G are denoted as IFNS( G for short.

Theorem 1.1®)  Let G, and G, be classical groups, f : G; = G be a homomorphic mapping. If A €
IFS(G,),B € IFS(G;) , then F,(A) € IFS(G,),F;'(B) € IFS(G,] .

Theorem 1.2(3) Let G, and G be classical groups , f : G, = G, be a homomorphic mapping , A =

{< z,p4(x),v,(2) > z € G} € IFS(G,) ,define A7' : py1(x) = po(z™),v,1(x) =
v, (z71) for arbitrary z € G, then (1) Al € IFS(G,) (2) Ff(A'l) = (F;(A))'l.

2 Main results



Theorem 2.1 Let G, and G, be classical groups , f : G; — G be a surjective hombniorphism map-
ping. If A € IFNS(G,]) ,then F;(A) € IFNS(G,] .

Proof By theorem 1.1(3), clearly , we have F,(A) € IFS (G,) . So we need only prove the fuzzy
normality.

On the hand, for arbitrary y,,y, € G2, by the extension principle, f : Gy = G is a surjective
homomorphism mapping ,i.e., f(G;) = Gz . then, forall y,,y, € G,, f“l(yll) # ¢, Ny, #
$,f (y, ¥, ;') # $ ,and we have

sup

T 2 € Uy mah) pal2)

Ff(FA)(yl Y2 yl—l)

sup
Ff(#A)(yZ) = zef—l(y2) "A(z)

ForVz, € f(y,),.Yz, € f(y,), then ' € £ (y;"), since A € IFNS(G,] .

We get p,(z, 2, 27") = pp(xy)
As f is a homomorphic mapping
Thus f(z; x, x;l) = f(.z:l)f(.z:z)f(xl_l) = f(-?-‘l)f(a:z)(f(-l'l))-1 =35 y;l

- - -1
Consequently z, 1,210 € Ty ¥ 91)
sup sup -1 sup
= =
Therefore €0 Hyy v 97 V) #A(z) €My € y,) #A(Il *2 1 )= » €1 y,) 'uA(xz)

ive., Frlpa) (3 3, 317) = Felpa)(y,) Sforall y,,3, € G,
On the other hand , similarly, y,,y, € G3, fl(yl) #, W y) ¢,y y;l)?ﬁ $ for

arbitrary y,,y, € Gy,and z, € f'(3,),z, € FNy,) , thenzi' € f{'(3"), and vy (z, x, zh)
< v, (xy)
inf inf
Thus ity i w2 S| iy merion
A A
i.e., Ff(vA)(yl Y2 y,-l) < Ff(VA)(yz) for all Yi1+Y2 € G
Hence F/(A) € IFNS(G,)

inf

-1
v(z, 23 27) <szf"(yz) vy(z,)

Theorem 2.2 Let G, and G, be classical groups , f : G; = G, be a homomorphic mapping . If B €
IFNS(G,) ,then F;'(B) € IFNS(G,] .

Proof By theorem 1. 1®) Evidently , F }I(B) € IFS(G,) , thus,we need only prove the fuzzy nor-

mality.

Since B € IFNS(G,) ,for arbitrary z,y € G, ,form the extension principle , we obtain



p(f(zyx ™)) = pp(f(x) - f(¥)+ £z
pp(f(z) « f(3) - (f(2))” H> pg(f(y))—F(yB)(y)

F7' (pp)(xyz™)

Similary , we get
F7 (vp) (zyz ™) = wp(fayz ™)) = wp(f(2) + f(y) - f(z™) ‘
= vg(f(z) + fly) - (F2)T) < vp(F(3)) = Flpp)(y)
Therefore ~ F,'(B) € IFNS(G,)

Theorem 2.3 Let G, and G, be classical groups , f: G;— Gz bea homomorphic mapping . If A €
IFNS(G,) ,then A™* € IFNS(G,) and F,(A™") = (F,(A))™" .

Proof LetA = {< z,1,(z),v,(z) >1 z € Gy}, then A7 = {< z,p,1(x) vy (2) >
z € Gyl where py-1(z) = pa(z71) w41 (2) = vy (2" h
By A € IFNS(G,) and theorem 1. 202) weknow Al € IFS[G )

For arbitrary z,y € G, ,we have
pa-i(zyx ) = pa((2yz™')" paly) = pa (v = pa1(9)
vt (zyz™h) = vy ((zyz™')” va(y) = vai(y™) Sva(y)
,i. e., the fuzzy normality holds.
Consepuently , we get A € IFNS(G,)
From theorem 2.1, we have F,(A) € IFNS(G,) , thus F,(A™") € IFNS(G.] , of course,
F,(A) € IFS(G,), F(A™) € IFS(G,) , utlizimg theorem 1.2, we can infer that FAA™) =

(F AN,

Corollary 2.4 Let G, and G, be two classical groups , f : G, = G, be a homomorphic mapping . If
B € IFNS(G,) ,then (F;'(B))™ = F;/(B™") .

Theorem 2.5 Let G, and G, be two classical groups , f: G1 =~ G2 be an isomorphic mapping . If A
€ IFNS(G,) ,then F{'(F/(A)) = A

Proof For arbitrary x € G, Let f(x) = y, as f is an isomorphic mapping. FUy) = {=}.

Applying the extension principle , we obtain



F;I(Ff(#‘q))(x)

Fu)(F(2)) = Flu)(5)

sup

= e riuptal®) = palx)
FAF () () = F i) (f(2)) = F(u,)(5)
inf
- Ielf"(y)v“(") = va(x)

Hence, we have F;I(FI(A)) = A .

Corollary 2.6 Let G, and G, be two classical groups , f : G; = G be an isomorphic mapping . If B
€ IFNS(G,) ,then F,(F;'(B)) = B .

Corollary 2.7 Let G and be a classical group , f : G = G be an automorphic mapping . HA €
IFNS(G) ,then F,(A) = AiffF;'(A) = A .
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