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SU3GR0UPS  ALD TIIVARIANT SUBGIOUPS OF

FORIAL  HYPERGROUPS
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This paper 1s 2 continuvction of the naperiizj s the struciurs of
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and their subgroups sné invag.

Hypergroup, lorzmg hypergroup, Invaer

Subgroup, Subgroup, Group,

v

tc their powsr sets
with researches in the theoreticzl hasis of Fuzzy mathematics,
In Ref.{2]} normal hypergroups were reseached znd 2 main consa—

querce was obtained: every normsl hypergroup must be generglizesd

hat is callied 2o hypergroup is a group Tformed by that the opera-

ion in the group is induced into its power set, 2 normel hyperzroup

rgT
is za hypergroup whose wnit elexent contains fhe unit element of group.

Let ( G,? be 2 group, for any nonampty SubSet E of G, write

N(E)={XGG XE:EK}

it is called a normalizer of Gy

and it is = subgzroup of G.
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et © be & SubSemigroup of G, which contains the it elenent
V- : 3 ?‘1 w
of ¢, then & = Z,
Tor any sugroup G, of F(E), writ
GJ {aE\ aeG{}
o
v 7 . ) 1 o Lo : & Go - r
We induce en operation on the GOE. for =y ab, bE E(a, €G,
2\ [ o2 <7
(z2) (DE) = 2bZ’= abl
| ; -
S0 clE is 2 group Vluh resperct to the zbove cperatlion, iz
Ref. (1) it is called 2 generalized quotient group wihich ¢, is with

respect 0 E. In Ref.[2) we heve proved
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vhickh H(E)
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ubgroup of G, .

2 guotient group, which G is with respect 0

o
G-

seen that cuotient groups are Speclzl case

groups. Conversely, the normel hypergrouns

cuotient gro“ps.
2. SUSGROUPS AKD INVLIZIANT SURGROUPS OF ITOAL HYPERGHOUPS
Let (G,?) be & group, the subset E coztzining nuit element
of G be 2 subsemigroup of G.
Now write
= - -1
o =42 2¢E, a €E
et e be the unit element of G, from €€E there is E % ¢, It
called kernel of E., When E is 2 subse_l—ro up o § and e § E, we
heve £ = ¢,

called

nornzl

.
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of norz=zl hyper-

zre an exitension &

or:a_lhme”—

2lso is 2 normal

is
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I=28 1. Let © be 2 SubSenigroup of G and e € Z, then
1) E<G

(2). E45H (8)

. PR00F. (1) For eny 2, b ¢ E, i.e, 2, b €T and 2, b €

. -1
. - Lo 4
Sinse T is 2 SubSemizroup of G, we have ab € E, (2% ) =
-1 .01 &
bz ¢ B, so 2b & E
Therefore 3 1s & subgroup of G,

(2)s From (1) we meow thet T is 2 subgroup of I(E).

iow we prove = = Ea for my a ¢ N(E).

Therefore T is 2 inveriszmt subgroup & HN(E).

TNFTIRENECE 1. Let E be = SubSemigrour of G and e ¢ E,
1(2), then GANE g, ,

INFEREHCE 2. Tes E bea Subsemigroup 0of G end e ¢ B, IT

J

G, < 1I(Z), then g { E a\éq}ls 2 normal hypergroup of E. In

7/
syeciel, if G,~ E, then G"‘E is a quotiem‘: 5_ow“ G/—

E

IZiTlL 2. Let E be e SubSemigroup of G eand e ¢ B. If

o

G, < L(Z), then for any 2,b ¢ G, we have =af = blenoE = bEe

z(G, NE) = b(G, N E).

PROCF., Firstly we prove

oF = bE =28 = bE=a(G, N E) = b(G.N E)

- . . -1 - =
As 28 = bPE, from e ¢E there 1is b € E and b aeEﬁ,a'b el =

=
— o
= Dbz,

fl)-j 1
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Consider two mapnings

= G“O! — ‘.’! =f A .—\:‘ » o

£ ' E’I(a)ﬁ) =2n (for 2¢€G,)e

g3 GOiE 5 (23) = 2(Ge N ) (for a ¢G).

(£), then Go{E%‘*o[-E-

TOouD)
i) If
i) I
1ii) If

(here the

1« Let E

2
>
L9
f

€,

G,>2Z, +then

G,= W (E),
Gc,- M),

Ik

be SubSemigroup of G and eeZ. If G,<

a
/C o (1 she B¢

(here /;/q‘,qg is a quotient

i
o
o
Il
40

then G lE
Gc\ l —_ G
l JE

~ NE)|. — NE -
then N(E?‘E - { - E

are two quotient groups).
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ZIMNTPLE. Let nornzero ratinnel nuzber Q be 2 group with

7

the nultiplication, ncnzero whole nunber Z be a SubSenigroup

of Q .
e write
Q) {,ﬁ\ . q}
(= Coid ; 2 €ed
(' 1
So Q';j_ iz 2 nermol hpoergroup and his nuit element is the 7.

If I is e izveriant subgroup of group G, sSo any Subgroups
of the quotient group GN zre §ﬁ (here K< G ané E>I),
and the KN is & inverient Subgtoup of% iff L is 2 inve-
riant Subé;roup of G (here X>IK ). |

Frorm a2bove resulis we heve
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I 2., Let E be @ SubSexzigroup of G and ee¢

oe Subgroup of L(E), then i) iny Subgroup of the normsl
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266G, G,<G, and ¢,D G,/\’E}

ii) Any inverient Subgroup of the normal hypergroup G, E 1s

| -
GI‘Ez{aE}aeGI , ¢,4G, end @D G E )
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iii). Any invcoriant Subgroup Series of the norzal hyper-
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here G, G D= = — = =D Gy @ G, = G, N
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Subgroup Series of the G,
Tn +the zbove theorern 2 if G, = II(E), thexz ther are Sub-

. " R — ! ~ . . . . s -~
croups, invarient Subgrouns ant inveriant Subgroup Series of

- N(E) o ay
the greeavest normal hynergroy; E cf the
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