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1. P- Groups and Related Concepts.
Definition(2-1): (p- Group)

A finite group (G,*) is said to be p- group if and only if the

order of each element of G is a power of fixed prime p.

Definition(2-2): (p- Group)

A finite group (G,*) is said to be p- group if and only if

|G| = p*, k € Z, where p is a prime number.

Example(2-3):

Show that (Z4, +4) Is a p- group.

Solution: Z, = {0,1,2,3}and | Z,| = 4 = 22

= Z, 1S a 2- group, with

0(0) =1 = 2°,
o(1) = 4 =22,
0(2) =2 =21,

0(3) = 4 =22,
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Example(2-4):

Determine whether (Zg, +¢) IS a p- group.

Solution: Z, = {0,1,2,3,4,5} and | Z¢| = 6 = P*¥

= Zg IS NOt p- group.

Example(2-5): (Homework)

Determine whether (Gg,o) Is a p- group.

Examples(2-6):

e (Zg, +3g) is a 2- group, since |Zg| = 8 = 23,

e (Zo,+5) isa 3- group, since |Zy| = 9 = 32,

e (Z,c,+,:) isa5-group, since |Z,<| = 25 = 5%,
Theorem(2-7):

Let HAG, then G is a p- group if and only if H and G/H are
p- groups.

Proof: (=) Assume that G is a p- group, to prove that H

and G/H are p- groups.
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Since G is a p- group = o(a) = p*, forsomex € Z*,Va €
G.

Since HS G = Va € H group = o(a) = p*, for some

X €ZY.

So, H is a p- group.

To prove G/H is a p- group.

Let axH € G/H, to prove o(a * H) is a power of p.

(axHP =aP *H=exH=H, (a® =e since G is a
p- group=> o(a) = p* )

(<) Suppose that H and G/H are p- groups, to prove G is a
p- group.

Let a € H, to prove o(a) Is a power of p.

(a* H)P" = H ..(1) (G/H IS a p- group)

(a* H)P =aP" «H ..(2)

From (1) and (2), we have aP* s H = H = aP” € H and H

IS a p- group,
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= o(a?’ ) =p",r€z*

xX+r

T
:(apx)p —e=al =e x+rezt
:O(a)sz+r

Therefore, G is a p- group =




