PMATH 336 Introduction to Group Theory, Exercises for Chapter 4

: (a) Define ¢ : Zgg — Uss by ¢(k) = 2*. Show that ¢ is a group homomorphism, and find
Ker(¢) and Im(¢).

(b) Define ¢ : SL(n,R) x R* — GL(n,R) by ¥(A,t) = tA. Show that ¢ is a group
homomorphism and find Ker(¢)) and Im(v).
: Show that no two of the groups Zs, Ui, D4 and 7o are isomorphic.

: Find the number of elements of each order in Uss x Aj4.

: (a) Find the number of homomorphisms from Z5 to Dy.

(b) Find the number of homomorphisms from Dg to Zis.

: (a) Find the number of homomorphisms from Z, x Zg to itself.
)

(b) Find the number of homomorphisms from Z4 x Zg to D1s.

: Let f:S35— {1,2,3,4,5,6} be the bijection given by the table of values

a (1) (12) (13) (23) (123) (132)
fla) 1 2 3 4 5 6

and let ¢ : S3 — Sg be the isomorphism given by ¢(a) = f o L, o f~1, where L(8) = af3
for all 8 € Ss. List all the elements in ¢(S3)

: Find |Inn(Q)|, where Q = {1,i,j,k,—1, —1, —j,—k} is the quaternionic group, which
has the following multiplication table (Q is not isomorphic to any group from Exercise 2).

1 i §j k—1—i—j—k

1 1 4 5 k—-1—-1—-5—k
i i—1 k—j —i 1—k j
Jj j—k—-1 1—35 k 1—i
k k j—i—-1-k—5 i 1
-1 —-1—i—5—k 1 ¢ 5 k
- —1 1—-k j i—1 k—j
-7 —j k 1= j—k-1 1
-k -k—5 4+ 1 k j—i—1



