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1. Let G be a group such that x 2 G and H ✓ G. If Hx is a right cosets then H must be a
subgroup of G.

2. Let G be a group such that x 2 G and H  G. Then Hx is a subgroup of G.

3. Let G = Z5 and H =< 2 > and x = 3. List the elements of Hx.

Section 5.1 Translation Action and Cosets (Part 1)

Cosets

P 1. Let G = S4 and H =< (123) >. List the right cosets of H in G.

Index

P 2. Let G = S4 and H =< (123) >. What is |H : G|?

P 3. Let G = D8 and H =< R90 >. List the left cosets of H in G.
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5,1 Translation Actions and Cosets

Def let h be a group such that HEG and E G

Hx hx heh Right casets of H in G

H 7h heh Left cosets of H in Ly

Ex Let LT D and H R go Then

HRgo Rorao R Rao Rao Razo

Rao

Note HRgo is not a subgroup of 4 as Ro HRqo
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The right cosets partition the group
Hx Hy ty

PI The right cosets are orbits

it's



Ex Let 4 5 and H 511277 Then

Hit H 4112 11 112 0411127
g

H 113 1111137 112711373 137 11321 3 41132

H123 1171237 1127123 123 1123 411237

tent Let h be a group such that HE 4 and x y e G

11 Hx Hy ye Hx

P suppose Hx Hy Since HE G e c H Hence

y eye tly Since Hx Hy y e Hx
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Def Let f be a group such that HE 4 The set of

all right cosets is a H The number of

right cosets is 14 HI or 14 H is the index

of it in 4

E From the previous example I53 4127 3

test Let a be a group such that HE G Then

17 1 4 31 141

121 1 G G 1 I

13 14 HI of leftcosetsofH

H


