
Conjugacyin

How can you tell based on the cycle decomposition of an

element of Su which elements are in its conjugacyclass

Consider a cycle 0 Ca am and CE Su

Then what is E E l

If ke El n then E E l Eckl Cfo Kl We have2cases

Camel K ai for any i Cie K doesn'tappear in thecycle

Then CoE Eckl E k so Eckl doesn't appear in the cycle
decomposition of Cote t

T2 k ai then Coc E ail co ai E ain

That is sends ai to ait ES E E sends ai toClaim

So CoE Ela Ccaa E aml

This leads to thefollowing theorem

them If 6 cSn has cycle decomposition

a am aunt C an

thin co c has cycle decomp Cla clad E aml Carl



PI E E a am E E am c C C CC an c

so the cycle decomposition followsfrom above discussion

Note that the cycles are disjoint since C is a bijection

ai taj E ai t aj D

Thus two elementsof Sin can only be conjugate if their cycle

decompositions havethe same of cycles of each length Infact

the converse holds

Then a am am am amn is conjugate to

d b bin Gm ti bin bmw

PI Let E be the bijection sending each ai to bi and every
other element to itself Then EOE o D

Ex Sy has 5 conjugacy classes w representatives

1 I 2 123 1234 C2 34 respectively

More generally the of conjugacy classes in Su is equal to

the number of partitions of n

Ex 0 2 l t l Szhas2 conj classes



3 2 1 11 1 1 I Sshas 3

4 3 1 2 2 21 1 11 1 11 1 1 Syhas 5

5 4 1 3 2 3 1 1 2 2 1 2 1 1 1 1 1 1 14 Sghast


