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Exercise 1

(i) Prove that for every integer k,
[ % — %, a— [kal
is a group homomorphism,;

(ii) Find all homomorphisms f:Z4 — S5 (where Ss3 is the symmetric group).

Exercise 2

Find all solutions of the system in z € Z:

(i)

z=—1modb
{zszodG ,
z = 2mod 8
(ii)
z=1mod5
{z = 1mod3.
z = Hmod 2

Exercise 3
(i) For any groups G; and G5 prove that Gy x {e} and {e} x G5 are normal subgroups
in G1 x Gs.
(ii) Show that the quotient group (G x G2)/(G1 x {e}) is isomorphic to Gs.
(iii) Prove that the intersection of any family of normal subgroups in a group is again

a normal subgroup.

Exercise 4

Let H be a normal subgroup in a group G, and f:G — G’ a group homomorphism.

Show that the construction

[9] = f(9)
gives a well-defined map G/H — G’ if and only if H C ker f.



