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Group Theory
-

section 7.1¥
Recall . Ring is a set with two operations

Defy troupe is a non- empty set G equipped with a binary operation ¥
that satisfies

1
.

For a EG
,
be G

,
we have a*to E G } binary operation

2. a* Cb * c) = Ca* b) * e } associativity
we can write

a* b * e without parenthesis
3
.
There is ee G (identity element ) such that } analog of

e.* a = a* e -- a for every AE G
o for addition
1 for eeeuftiplieatiou

H
.

For each a e- G
.

these is de G such that in sings

a*d=d*a=e { inverse of a
Notation : a

"

-

5
.

A group is called abelian if we have }
non-abelian

a*to = b * a for every a.beg
otherwise



Finite group G means the set G is finite { otherwise - infinite
rum group

(a group of finite order) infinite order

The order of a group G - the amount of elements 1 Notation : Ig,mmmm in the set G

Examples of groups
-

hes - the set of one element / Finite abelian group of order one
e.* e = e

E -

set of integers - group with respect to addition - infinite abelian
group

Tht
.
I Tf Re is a ring ,

then Re is an abelian group
with respect to addition- '

Op - the identity
with the exception of zero ring hopes

,

a ring is not a group
with respect to the multiplication .

The obstacle is Op E R which is never invertible
.

Th72 If R is afield
,

then R*= Rlhops is an abelian

group with respect to multiplication
e. = Ipa - the identity(iff statements



Although B's mhos is not a group w.r.t.eu#pbeatEe,
h l
,
- I } is a group -

"-

finite group of order 2 .

Th 7.3 For a sing 12 with identity la ER , the setofuuits.fr
is a group with respect to multiplication

In this way
①
*

,

lR*
,

'Zp* -
abelian groups

p - prime
-

Examples: ②
**
- positive rational numbers with respect to

R**
-

real

eatin / e -- I
Example l l l lo - l , i , - i b C Q is a group of order 4

with respect to multiplication
(as complex numbers)


