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1 Section A

1. a) Il'gcd(a, m) : 1. then pr.'re:lr": ,l: = -- t'.n1-ad ln)
bt Solre the srste l.tr.'ia,--t'.i:'..Jr'.i:' 

, = _ .- .. . .,.= l ,,.od 5) .r = 51rnoc/ 2

2. State and prore the tundarnental theorem olarithmetic.

3. a) For an integer n ) 1, Show that

f1 d: no"' 2

IJ
where d(n) denotes the number t'f positir e C rr :s-':s -': i:

b) Define Mobius function pi and prcr e :i'.::
\- '- .- '. = -

L.-' =)a .-':>.
d:l

4. a) LJsing Wilson's theorem. pro\e that tbr anl odo prim.- p.
D-)

12.32.52.... ....(p-2)'= (-1) z (mrdP)

b) Use Irermat's theorem to prove that if p is an odd prime. then

1p-1 + 2p-t + 3p-1 + ...+ (p - l)v-t : -1.(modp)

Section B

5. ' ;: l :: l" t::::13 1:J ; :-;:,\ :r,:eJer such that gcd(a, P') = 7. lf tt denct:s::.e

number of integers in the set

, : [r, 2a,3a, lO - rlr]
whose reminders upon divisors by p exceed p/2.Thenshowthat (g) : (-1)"

\p/

6. Find all solutions in positive integers of the equation 56x -172y : 49

7. a) Determine whether 3422 is a qLradratic residLre or non-rL-si.jLle olthc prrrne -1683.

b)Showthatil.for n) 1.F,,: 2t' - l isprime.then2isnotaprintitirerootof F,r.

8. Find all the primitive P1'thagorean triple for which x = 40.
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9, Write in brieft

a) If gcd(a, b) = Z,then find gcd (a'b + 3a)' j a

b) If x and y are odd integers, plEve ihai xz + y2 is even but not divisible by 4'

c) Using congruence, show that 215. 1440 + 1 is divisible by l l.

d) Using induction method, show that Bl5z"+' '

e) For every integer n ) 1, show that na + 4 is a composite'

f) Find the following (succeeding) fraction of ] in f'o'

g) Define the arithmetic functions @(n)' d(n)'o(n)'

h) Define the Legendt. tY*Uor (f)'

i) Find the smallest integer r for which d(x) = 6

,) Show that the system x = S(mod 6) and x = 7 (mod 15) does not possess a solution'
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