THhA M3IE1 02 Cut-off date 4 June 1998

Questions 1 to 4 are on Number Theory,
Questions & to 9 are on Mathematical Logie.

MNumber Theory

Oueation 1 [Unit 3} 10 marks

{t} Sobve the following linear congruences.
(a) oxr= 1 {mod 7}
(B) Tle—2)=2 (mxd 11)
c] Gx=2 (mod 1T}

(i) Determine the least positive integer which simultaneously satisifies all three of
Ll comgruences i part i},

Question 2 (Unit 3) L3 marks
(i) Prove that 10* = 4 {mod 6} for all positive integess k.

(i) Prowe that if m = o {mod 6} where m = 0 and e > 0 ave inbegors, then
107 = 10" (mod 7).

[Hint: Write m = n + 6& and show that 10" = 1 {maod T).]
(iii} Using parts (i) and (ii]. determine the remainder on dividing the numbser
10" 4 1009 4 g% 4 o g 10U
by 7.

Question 3 (Unit 4) 12 marks
(i} Determine the romainder when 7% is divided b 37,

(fi) Solve 11x = 1 (mod 37), and explain why the least positive solution of this
congruence is equal to the least positive residue of 117 {mod 37). Determine
the least positive residee of 117 (mod 37).

(iii) Prove that o = a (mod 285) for cvery integer a.
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