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Corollary(1-20):

The group (G ,&) iIsasimple, if G IS a prime
H H

number.

Examples(1-21):

1. Show that ({2), +,,) is @ maximal normal subgroup of
(Z12, +12)-
2. Show that ((3), +15) is @ maximal normal subgroup of
(Z15, +15). (Homework)
Solution(1): ((2), +1,) = ({0,2,4,6,8,10}, +15)

G _ 6l _ 124 _ 12 _ . : Zy3 . :
“/yl = A T — e 2lsaprime = S Is a simple

(by Corollary (1-20)). From Theorem (1-19), we get that

(2) i1s a maximal normal subgroup of Z,,.

Corollary(1-22):

Anormal chainG = Hy, > H; D -+ H,_y D H, ={e}ls

a composition of a group (G,*), if (Hi/l-[. 1 ,&) is a simple
i

group foralli =1, ...,n.

Example(1-23);
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Show that Z,, o (3) D (6) D (12) o {0} is a composition

chain of a group (Zeg, +60)-

|Zeol _ 60 _

Zeo
= |S a rlme > —
G 20 P

(3)

Solution:

2 js a simple.

So, we get that (3) is a maximal normal subgroup of Z,.

@=2—2lsapr|me:

(3
K6y 10 (6

; Is a simple.
So, we get that (6) is a maximal normal subgroup of (3).

6) _ 10 ©
- = = —
] = 5 = 2isaprime = —-risasimple.

So, we get that (12) is a maximal normal subgroup of (6).

[(12)| _ 5 : : (12) . .
—L === me = —- mple.
o) 1 5isaprime 0} Is a simple

So, we get that {0} is a maximal normal subgroup of (12).

By corollaries (1-19) and (1-21), we have that Z,;, 2 (3) D
(6) D (12) o {0} is a composition chain of a group

(Zeo, t60)-

Theorem(1-24):
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Every finite group (G,*) with more than one element has a

composition chain.

Theorem(1-25): (Jordan-Holder)

In a finite group (G,*) with more than one element, any two

composition chains are equivalent.

Example(1-26):

In a group (Zgo, +40), Show that the two chains
Zeo 2 (3) D (6) D (12) o {0}
Zeo D (2) D (6) D (30) o {0},
are compositions and equivalent.

Solution:

(Z60/<3>,®) = (<2>/<6>'®)’ since ‘Z6O/<3>‘ = % = 3 =

(<3>/<6>:®) = (Z6O/<2>;®), since ‘<3>/<6>‘ = % = 2 =

‘Z6O/(2>‘ - %
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(<6>/<12>:®) = (<30>/{0};®), since ‘<6>/<12>‘ = 15—0 —
2= ‘<30>/{0}‘ =3

(<12>/{0}'®) = (<6>/<30>'®)’ since ‘<12>/{0}‘ ==

> = ‘<6>/<30>‘ - 170

Therefore, by Jordan-Holder theorem the two chains
Zeo 2 (3) 2 (6) 2 (12) > {0}
Zeo 2 (2) 2 (6) 2 (30) o {03,

are compositions and equivalent.




