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University Examinations 2019/2020  

SECOND YEAR, SECOND SEMESTER EXAMINATION FOR BACHELOR OF SCIENCE 
IN MATHEMATICS AND COMPUTER SCIENCE, BACHELOR OF SCIENCE STATISTICS 

AND BACHELOR OF SICENCE (PHYSICS OPTION) 
 

SMA 3275: ALGEBRAIC STRUCTURES 
 

DATE: OCTOBER 2020          TIME: 2 HOURS 

INSTRUCTIONS:  Answer question one and any other two questions.  
 

QUESTION ONE (30 MARKS) 

a) Given that { }cbaX ,,=  and { }2,1=Y ; find  

(i) � � �                                                                                      (2 marks) 

(ii) � � �                                                                                      (2 marks) 

b) Given that 52)( 2 += xxf and ,43)( −= xxg find  

(i) )(xgof        (2 marks) 

(ii) )(1 xf −        (2 marks) 

c) Define a binary operation.       (2 marks) 

d) If 







=

31

52
A and 








=

20

41
B , show that matrix multiplication is not commutative. 

          (4 marks) 

e) Define ∗ onℝ by � ∗ � � � 	 � 
 3 

(i) Find the identity                                                                                  (3 marks) 

(ii) Find the inverse of 4                                                                           (3 marks) 

(iii) Is ∗ commutative?       (2 marks) 

f) Prepare a Cayley table for ℤ
 under addition.                                                 (4 marks) 

g) Let � be a group and let GHGK ⊆⊂ , .  Prove that GHK ⊂∩   (4 marks) 
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QUESTION TWO (20 MARKS) 

a) Let define � � ���, ��: �, � ∈ ℝ� ∗on S by ),(),(),( bdbcadcba +=∗ .  Find  

(i) The left and right identity on S.    (6 marks) 

(ii) The inverse of ),( ba       (4 marks) 

b) (i) Define an equivalence relation.      (3 marks) 

(iii) Show that the relation R=congruence modulo5 is an equivalence relation. 

        (7 marks) 

QUESTION THREE (20 MARKS) 

a) Let G be a group with respect to •=∗ .  Prove that for every 

111)(,, −−− •=•∈ xyyxGyX       (5 marks) 

b) Construct the Cayley table for ℤ� under multiplication and determine whether ℤ� is a 

group or not.         (8 marks) 

c) Prove that every cyclic group is aebelian.     (7 marks) 

QUESTION FOUR (20 MARKS) 

a) Define a ring giving all its axioms.      (10 marks) 

b) Prove that a subset S of the ring R is a subring of R iff the following conditions hold; 

(i) S is non-empty and 

(ii) Sx ∈ and yxSy −∈  and xy  are in S.   (10 marks) 

QUESTION FIVE (20 MARKS) 

a) Define an integral domain.       (2 marks) 

b) Prove that if cba ,, are elements of an integral domain such that  � ‡ 0 and ,acab = then 

.cb =           (5 marks) 

c) Prove that every field is an integral domain.     (5 marks) 

d) Prove that every subgroup of a cyclic group >< g is cyclic.   (8 marks) 

 

 


