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Question 1: [2.5 x 4 marks]

Find the answers to the following questions:

a) Let a be an element of a group G such that o(a) = n. If n = km, determine o(a).

b) Inagroup G, if xa=bh, c=xax*and d=xbx™, then determine c d .

11
c) Find the order of A= {0 J :

d) Let H and K be two cyclic groups such that o(H) = 3 and o(K) = 5. Find a group
isomorphic to H @ K.



Question 2: [2.5 x 4 marks]

Find the answers to the following questions:

a) Leta=(12,10, 18) € Z13 ® Z15 ® Zy4. Find the order of a.

b) Let o, p e Sy, . Prove that o *p o p e A,

c) Let H be a normal subgroup of G and a , b are two elements of G. Prove that, if
abeH,thenba e H.

d) Let H be a subgroup of G such that (G : H) = 2. Prove thata®  H for all a € G.



Question 3: [ 6 + 4 marks]
Let (G, .) be a group and H be a subgroup of (G, .).
a) Show that (G , -) is a group for the following binary operation: x =y =xa™y.

b) Prove that F={xa:x e H }isasubgroup of (G, ).




Question 4:  [4 + 4 marks]

Inagroup G, let a and b be two elements such that ab=Dba, o(a) =4 and o(b) = 5.
Prove the following:

a)<a> nNn<b> ={e}.

b) o(a b) = 20.




Question 5: [3+2+ 3+ 3+ 3 marks]

Let G be an abelian group, and H and K be two subgroups of G. Define a function
y:H®K > HK by o((x,y)=xy™

a) Prove that v is a homomorphism.

b) Show that v is onto.

c¢) Prove that Ker(y) ={(x,X):xe HNK }.

d) Prove that Ker(y) =H N K.

|H®K|

e) Deduce that if H and K are finite, then | HK | = :
|[HNK|







