Cosets and Lagrange’s Theorem- HW Problems

Find all cosets of the subgroup H of the group G.
1. H=6Z G =2Z.
2. H=<3> ) G = ZlS

For problems 3-6 find the index of the subgroup H in the group G.
3. H=6Z, G =21.
4., H=<3> ) G = le

5. H=< o0 >, wherea=( i 2 4 5 6

1
6 5 4 3
6. H=<o>, wherea=(1,5, 4, 2)(2, 3)€Ss, G =Sk.

), G =S,

7. The dihedral group D, has 8 elements.

=1 2 3 m=(z 1 1 3
=z 5 1 1) =4 3 2 )
=3 4 1 2 5=(3 2 1 1)
p=(4 1 2 3 ==(1 4 3 2)

H = {py, U1} is a subgroup of D,.
a. Find all disjoint left cosets of H.

b. Find all disjoint right cosets of H.



8. Let H be a subgroup of a group G. Suppose that g~1hg € H for all
g € Gand h € H. Show that gH = Hg forall g € G.

9. Suppose |G| = pq where p and g are prime numbers. Show every
proper subgroup of G is a cyclic group.

10. Show thatif |G| = n (ie G has finite order) and e is the identity
element of G then a™ = eforalla € G.

11. Suppose H is a subgroup of a group G of index 2. Prove every left
coset is a right coset.



