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INSTRUCTIONS: Answer question one and any other two questions

QUESTION ONE (30 MARKS)

a) Write the integer a in the form

a=bhg+r, Osr<|b|

I a=-39 b=-8 (2 marks)

i. a=-27 b=5 (2 marks)
b) Prove that the product of two odd integers in odd (3 marks)
c) Calculate (1001,1911,9177) hence calculate [10Q1,,B4.77) (5 marks)
d) Solve the diophantine equatiat38x + 621y = 45 (5 marks)
e) Let a andbbe relatively prime integers. If albc, the alc nfarks)
f) Use fermat’s factorization method to factorize 6336 (4 marks)
g) Determineg (1365) (4 marks)
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QUESTION TWO (20 MARKY)

a) Let m be a positive integer. # = b (modm) andb = c(modm),then a = c(modm)

(2 marks)
b) Solve 42x =50(mod76) (5 marks)
c) Determine all the primitive roots of 5 (5 mgyk
d) Prove that ifa = b (modn), then a and b have the same order (5 marks)
QUESTION THREE (20 MARKYS)
a) i. Determine the order of 2(mod 17) (3 marks)
ii. Show that2'®™* = 2°(mod17) (4 marks)

iii. Determine the least non-negative residue sfizh that6® = x(mod17) (4 marks)

b) Prove that the set of prime numbers is not finite (9 marks)

QUESTION FOUR (20 MARKYS)
a) If aand b are relatively prime positive integgngyve that [a,b]=ab (4 marks)

b) i. Use the Euclidean algorithm to calculate (713(®2@205) and write it as a sum of

multiples of 714, 2030, 2205 (10 marks)
ii. Calculate [714, 2030,2205] (3 marks)
c) If ais an odd integer, prove that leaves a remained of 1 when divided by 2
(3 marks)
QUESTION FIVE (20 MARKYS)
a) Find all primitive Pythagorean triples y with z< 40 (10 marks)
b) Determine the primitives roots of 5 (4 marks)

c) Prove that the order k of an integer a (modn) disithe phi-function of n (6 marks)
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