
Algebra I

Group Theory
Book 2



transpositions (ij) are odd permutations .

(123456789) = (19)(18)(17)(16)(15)(1*) (13) (12)

A k-cycle is a product of k-1 transpositions .

If k is even
,

this is odd ; and vice versa
.
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If a is a product of an even number

of transpositions , then is an every permultion
.
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z (yz) even permutation of the coordinate axis in RR" is an-> AnMy orientation - preserving transformation -
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10:] -s An odd permutation of the coordinate axis in IR" is

an orientation- reversing transformation .188!Iz If T : R"-> R" is a linear transformation then
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A permutation xt Se can be expressed as a product of transpositions .

If I is a product of an even number of transpositions ,

then a is even
.
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odd .... -
--- odd
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-(213)(23)(23)(23) 4x2) (23) = (12 3) says
(123) is an even plantation .
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Dicof orde 4 which is not
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(the Klein Four-group)
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all "look the same"

there Any two

groups
of prime orderP are isomorphic : they are cyclic of order p .
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An isomorphism of : 41pp- As is a bijection satisfying p(x+y) = G(x) ·bly)
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Since R Creals under addition)
has only one element of finite order

whereas IR" has two elements of
finite order : 11
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If accbc then multiply both sides by on the right

E to get (ac) = bbc)<
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Two cases : either alle elements of Ghauer order 2
/

or G has an elment not of order 2
.

Theorem
:
There are exactly two groups

of order 4 up to isomorphism : the Klein four-group and
-

the cyclic group of order 4 .
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2 is a left inverse each row/colum ismonidentity
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has order 2
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then G is abelian .

a right inverse for b

Proof (Note
(bc= a) .

This loop is not associative

-

-: x = 1 = identity for every xt G
.
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In every group G

,
for x

,y=6 we have (y)" = yx:
with identity

Roof (y'x((xy)= "1y = 1 and (xy) (y'x") = 1
.
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Warning : (y)" I xy in general .
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Gis isomorphiz to a subgroup of Su
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