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INSTRUCTIONS: Answer guestion one and any other two questions

QUESTION ONE (30 MARKYS)

a) Show thatpls given thatp|sand that|s (4 marks)

b) Using division algorithm, calculate

I. (1911,1001) (3 marks)
il. [1911,1001] (2 marks)
c) i. Determine the first five integensi = p,.p,.ps.....p, + where p;, p,, p; ...are prime
numbersp, =2, p,, p, =3, p; =5 ,..in ascending order (5 marks)
ii. show thatmgand m,are not prime numbers (3 marks)
d) i. Define a linear Diophantine equation (2 ngrk
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ii. State any two possible solutions of the linBasphantine equatioBx + 2y = 2

(2 marks)
e) Solve the linear congruene2X =50(mod76) (4 marks)
f) Define a primitive Pythagorean triple and give @xamples (3 marks)
g) State Fermat’s last theorem (2 marks)
QUESTION TWO (20 MARKYS)
a) Determine the least common multiple (LCM) of 232 4136 (5 marks)
b) Show that 41 divide®®® -1 (5 marks)
c) Solve the Diophantine equation38x + 621y = 45 (10 marks)
QUESTION THREE (20 MARKYS)
a) i. Define a quadratic residue (modn) (2 marks)

ii. By considering?®,27,....10°(mod 1ljletermine the quadratic residues (mod 11) and

the non-residue (mod 11) (10 marks)

b) Using the following definition that a belongs tetaxponenk(modn). If kis the
smallest positive integer y such that =1(modn shpw that 5 belongs to the exponent

6(mod7) . Conclude that the powers of 5 form residues (fod (8 marks)

QUESTION FOUR (20 MARK S)

a) i. Define Euler’s phi-functiog(n) (2 marks)
ii. Determine¢ (30) and list them down (5 marks)

b) i. Prove that if P prime, thefp -1)!= —l(mod p) (7 marks)
ii. Using p =13 verify the above proof (6 marks)

QUESTION FIVE (20 MARKYS)

a) i. Define a residue class modulo n (2 marks)
ii. List down residue classes modulo 8 (7 mparks
b) i. Define the Pell’'s equation (3 marks)
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ii. Show that the following rational approximatiotnsx/z are all “good” in the sense that

a®-2b* =+1

Rl et e (7 marks)
b 125122970
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