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Homework 14

G) Consider the alternating group called Au on {1,43-4} i.e . the group of
all permutations with an even number of inversions
(a) list them all 1in lexicographical order of bottom line )

( I 23 4) , ( 1 2 34

I 3 4 2) ' (
1 2 34 ) , ( 1 2 34

1 2 34 2 3 I 4 4 3 21 )
A4 has 4 members in the subgroup .

(b) Consider the following set H.

H= { ( I {¥ ) , ( 1 2 34 ) , ( 1 2 34

2 3 14 3 1 24) }
Show It is a subgroup of Ay

HEA and has the same properties as A -4 .

(c) Find all the left coset, of H in Au . How many are
there ?

two cotets .
There would be 3 ↳sets .

(d) Explain why this example illustrates the famous Lagrange theorem
that for any finite group

G and any of its subgroup H, 161/11-1
is always an integer .
Since HE G

,
161/11-11 would always be an integer .

(2) If It is a subgroup of G ,
then G = n 11-11 for 7-new .

Proof . Take any KEG- Note /Hr, 1=11-11 . If Hr, 1=6 , then take any
rz C- G)Hr, • It, and Hz are disjoint so I Hr, U Hrzl = 2 11-11 .

By continuing this , we have some new st. IGF n 11-11 and
G= Hr, U . - . U Hrn.


