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INSTRUCTIONS:
Answer question ONE (Compulsory) and any other TWO questions

QUESTION ONE (COMPULSORY) (30 MARKS)

(a) State the well ordering principle of non-negative integers. (2 Marks)
(b) Let , |, . Show thatif | and | then | . (3 Marks)
(¢) Let , 1, 2, be such that | foreach =12, ..., .Prove that
|11+ 22+ + )

forany 4, .., . (5 Marks)
(d) Use the extended division algorithm to calculate the greatest common divisor of =

51684 and = 6950. (5 Marks)
(e) Solve the following linear Diophantine Equations (5 Marks)

(i) 26 +39 =091
(i) 112 +36 =73

(f) Solve the linear congruence equation 231 = 189(mod 357). (5 Marks)
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(g) Let be any integer. Prove that (2 2 + 7) is divisible by 3. (5 Marks)

QUESTION TWO - (20 MARKS)

(a) Let . Prove that either 2 =4 or 2> =4 + 1 for some integer . (4 Marks)
(b) Explain the meaning of the Euler -function of a positive integer hence or otherwise
determine (22). (5 Marks)
(¢c) Suppose that is a positive integer greater than 1. Prove that (6 Marks)
(2+3)
— 3 18 an Integer.

(d) Suppose that , are non-zero integers. Prove that (5 Marks)
6 —9,9 —13)] .

Hence or otherwise show that (6 —99 —13) =1 for any integer

QUESTION THREE - (20 MARKYS)
(a) Explain the meaning of the following terms: (3 Marks)
(1) residue system modulo

(i1) reduced residue system modulo

(b) Prove that if is an odd integer then 2 =8 + 1 for some . (5 Marks)
() Let |, . Show thatif | then | forany . (2 Marks)
(d) Express the following pairs of integers in the foorm = + with0< <
(5 Marks)
(1) =—3291, =112,

(i) =337, =751
(e) Solve the Diophantine equation 7171 + 7952 = 2627. (5 Marks)
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QUESTION FOUR - (20 MARKS)

(a) Let be a fixed positive integer. Explain the meaning of congruence modulo
(2 Marks)
(b) Supposethat , , , are non-zero integers. Show thatif | and | then |
(3 Marks)
(¢) Let , , . Prove that if  is any positive integer then: (6 Marks)
i = (mod ),
(i) if = (mod )then = (mod )and
(i) if = (mod )and = (mod )then = (mod ).
(d) State the Division Algorithm. (3 Marks)
(e) Let = (7623,818). Determine the integers , suchthat = 7623 + 818 .
(6 Marks)
QUESTION FIVE - (20 MARKS)
(a) Distinguish between prime numbers and relatively prime numbers. (3 Marks)
(b) Prove thatif is an integer then 3|( 23— ). (5 MarKks)
(c) Construct at least two distinct complete residue systems modulo 9. For each of the given

(d)

complete residue systems determine their corresponding reduced residue systems modulo
9. (6 Marks)

Prove that if is an integer neither divisible by 2 nor 3 then 2 = 1(mod 24).

(6 Marks)
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