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Instructions 

1. 	 This paper consists of TWO (2) Sect.ions: 

a. 	 SECTION A (40 .r..lARKS) 


- Answer ALL questions in Sect.ion A. 


b. 	 SECTION B 


- There are FIVE (5) quest ions in Sect ion B. 


- Each quest.ion in Section B is wort.h 20 !\larks. 


Answer ANY THREE (3) questions in Section B. 


-	 If you answer more than three (3) questions in Section B, only the first 
three questions answered in Section B will be marked. 

2. 	Show all your working. 

Special Requirements: None 

THIS EXAMINATION PAPER SHOULD NOT BE OPENED UNTIL PERMISSION HAS BEEN 

GIVEN BY THE INVIGILATOR. 



SECTION A [40 Marks]: Answer ALL Questions 	 , t ( 

Al. 	(a) (i) DeHlle the llutiUll uf ,. 'NUIL\lAL SL'BGHUCP'" ul it group. (4) 

(ii) Verify the subgroup H = {(I), (123), (132)} is a normal subgroup of S3' 

(b) Prove that every subgroup of a cyclic group is cyclic. 	 (10) 

A2. 	(a) Suppose that m, a, bare posit.ive int.egers ::lUeh that (a, Tn) 1 and (b, m.) = 1 
Prove that. (ab, m) = 1 (10) 

(b) 	(i) Express d = (1290,465) as an integral linear combination of 2190 and 465 (5) 

(ii) Solve t,he following 3x == 5(rnod 11) 	 (4) 

SECTION B: Answer any THREE Questions 

QUESTION Bl [20 Marks] 

B1. (a) Find all subgroups of ;Ell; and dravv the lattke dingnuH. 	 (10) 

(b) Let G and H be group, y : G -> H be an im;omorphism of G and H and let. e be 
t.he identity of G. Prove that. (e)'P is the identity in H and that (a-I);p [(akJ- I 

for all a E G. (10) 

QUESTION B2 [20 Marks] 

B2. 	 (a) Prove that a non-abelian group of order 2p,p prime, contains at least one element 
of order p. (6) 

(b) Consider the the following permutations in SG 

p= ( 
123456)
3 1 4 5 6 2 0= 

(123456)
2 -1 1 J G 5 

Compute (i) Po 

(ii) 0 2 

(iii) u- 1 

(iv) u-2 

(v) /)02 (10) 

(c) Write the permut.ations in (b) as a product of dijoint cycles in SG 	 (4) 
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QUESTION B3 [20 Marks] 

B3. 	 (i) State Cayley's theorem (4) 

Oi) Let (I~+, .) be t.he multiplicaJive group of all positive real numbers and (JR, +) be 
t.he additive group of real all numbers. Show that (JR+,.) is isormorphic to (JR,+). (6) 

(b) (i) Find the number of generators in each of the following cyclic groups Z30 and 
Z42. (5) 

(ii) Determine the right eosets of 4 =< 4 > in Zt; 	 (5) 

QUESTION B4 [20 Marks] 

B4. 	 (a) For each binary operation * defined on a set G, say whether or not it * gives a 

group structure on the set 


(i) Define * onQ+ by a * b = ~ 'ifa, bE Q+ 	 (5) 

(ii) Define c¥ on lR by a* v= ab+a+ b 'ifa,b E JR 	 (5) 

(b) Show that. ZG and 8 3 are NOT isomorphic and t.hat. Z and 5Z are isomorphic. (10) 

QUESTION B5 [20 Marks] 

B5. 	 (a.) Show that Z]l has no proper subgroup if]J is prime. (6) 

(b) Show that. if (o.,m) = 1 and (v. Ill) = 1 then (ob.m) = 1. a.,b.1n E Z. (6) 

(c) Prove that every group of prime on 1<~r is cydic. 	 (8) 

___________END OF EXAMINATION PAPER___________ 
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