
Chapter 8: 3-Cycles

TheAlternating Group a.k.a the groupof evenpermutations

Permutations come in one of two types even or odd

An xe Sn x is even

On xe Sn x is odd

Sn An u On and Ann On 0

Properties of An
E E An
An is closed under composition

x BE An xp C AnAn is closed under taking inverses
de An x CAn

Notice E 4 On and On is not closed under composition
In fact if x.pe On then Xp E A n

An is called the Alternating Group of degree n

Proof



Example List the elements of Az Az Ay

Example Howmany elements of order 5 are there in Ag



Products of 3 cycles
we know every element of Sn for na 2 can be expressed
as a product of 2 cycles We say

Sn is generated by 2 cycles

Example For the Ag write it as a productof 3 cycles
x I 3 7 2854 G9



Swap Variation
Variation Legal move is to pick any 3 boxes and cycle theircontents either to the left or to the right
Observation A permutation is obtainablefromthe solvedstate

through legal moves if and only if it is expressible
as a product of 3 cycles

Example Determe the solvability of each puzzle in this
variation of swap

a 8 7 6 5 4 3 2 I

b 8 I 2 3 4 5 6 7

c 7 8 I 2 3 4 5 6

d I 2 3 4 5 6 8 7


