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SMA 3212: NUMBER THEORY 

 
DATE: DECEMBER 2019           TIME: 2 HOURS 

INSTRUCTIONS:  Answer question one and any other two questions.  
 

QUESTION ONE (30 MARKS) 

a) Write a in the form � � �� � �, 0 	 � 
 |�|; 

(i) � �  �17, � � 5       (2 Marks) 

(ii)  � �  47, � � 6       (2 Marks) 

b) Prove that the sum of two odd integers is even.    (3 Marks) 

c) Prove that if a is an even integer, then �� ≡ 0����4� and if a is an odd integer, the �� ≡

1����4�        (4 Marks) 

d) Find (20785, 44350) using Euclidean Algorithm.    (4 Marks) 

e) For the linear Diophantine equation 21� � 14� � 147 either find all solutions or show 

that there are no integral solutions.      (6 Marks) 

f) Show that if a, b and c are integers with a/b and b/c, then a/c  (4 Marks) 

g) Use Fermat’s factorization method to factorize 8051.   (5 Marks) 

QUESTION TWO (20 MARKS) 

a) (i)   Determine the order of 2 module 17     (3 Marks) 
 
(ii)  Show that 2�� ! ≡ 2!���� 17�     (4 Marks) 
 

(iii)Determine the least non-negative residue x such that 6"## ≡ ����� 17�(6 Marks) 
b� Prove that if � ≡ ����� %� then a and b have the same order.  (7 Marks) 
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QUESTION THREE (20 MARKS) 

a) Find all primitive Pythagorean triplet �, �, * with * 	 40   (10 Marks) 

b) Prove that there are infinitely many prime numbers.    (4 Marks) 

c) (i)   Define the Euler’s phi-function,+�%�, where n is a positive integer. (2 Marks) 

(ii) Determine +�6615�       ( 4 Marks) 

QUESTION FOUR (20 MARKS) 

a) If a and b are relatively prime positive integers, prove that ,�, �- � ab (4 Marks) 
 

b) (i)  Use the Euclidean algorithm to calculate (714, 2030, 2205) and write it as a sum of 

multiples of 714, 2030 and 2205.      (10 Marks) 

(ii)  Calculate ,714, 2030, 2205 -      (3 Marks) 

c) If a is an odd integer, prove that �� leaves a remainder of 1 when divided by 4.(3 Marks) 

QUESTION FIVE (20 MARKS) 

a� Determine all the primitive roots of 5.     (8 Marks) 

b� Prove that the order, k , of an integer a modulon divides the phi-function of n i.e K/+�%� 

(6 Marks) 

c� Prove that if � ≡ � ���� %�, then a and b have the same order.  (6 Marks) 


