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symmetry operations <> permutations of 5_1,2,3} = X

ﬁ 5, ::i X —=>X | bijec’five}

L—> symmeftric group

Exam?ple: L(1> = 3 q(1> =1
L(2> =2 q(l) =3
L(3> =1 A(S\) =1
= (S“'"O'\)/

composition of maps

ﬁ ﬁ We geft: ( - L)(1> = | ( L “>(1‘) )
Lﬁﬁé Q(,Zﬁé ( a L)(?') =3 ( 1 q)(Z) = 1
L&‘ﬁ <°~ L)(Z’):Q- J (I. q)(Z):S

A
:> hot commutative!

Definition: A group (G, O) (or semigroup) is called abelian or commutative

if aob = boa for all o\,LeG_

Examples: (Z, +7 , (@\50}, > ) (R, +) , (C\SM/) are abelian.

Geheral example: G = ia/ b, e,k
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group with three elements

Ast case: 5\1:L;,L=<\ — aob = e

~> abeliah grou
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2nd case: 0_\1:0\ /lj:{? => (Loa>o(0\0l>>: L0§0l>
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Noh-abeliah group: Symmetric group Sa i |53| =3l =
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