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Question 4
M.B. RESIT STUDENTS aiyonld WOT attemps this question. AD alternative
uestion {Question AR] 15 provided overteal.

(i) Prove Fermat’s Little Theorem (FLT Episa prime and o 15 30F integer with
podia, ) = 1. then o™ ' E1 {neo<d pi- II;;'J

1
{11y You are given that e rerurTing decimal uf = is
i
i
== 0, (05REZIGZOAITTET).
4
Angwer the following, in sach case giving brief justification of your ANEWET,
{n) What 15 the order of 10 module 177

(b} What is the vl of 108 moduko 17!

: 13 -
e} Write down e recurring decimal af = [51
i

Question o

A positive integer B has the property that n + oln) 18 divisible by 3, where @
denotes the “sum of the divisors’ function. Tn what, follows, B and g are distinet add
prices and r is a positive integer.

{iy Prove that camnot be prime. 1]
(i} Prove that A o=, then p= 3 {mad ). 4]
(i) Prove that if n =297, then p = 3. 13]
{iv) 1f n = pg, what can b deduced about p and il 141
Question &

(i} Determine whether or not the quadratic congruence
2 4 Tr+35=0 (mod 43)
hias solutions. ' ' [4]
{ii] Evaluate the Legendre symbol (26,/103), [Naote that 103 is prime.] [4]

{iii] Use Ganss' Lemma to show that 2 is quadratic nog-residue of any prime p
where p = 5 (mod 8} [4]

Question T

M.B. RESIT STUDENTS sheuld NOT attempt this question. An alternative

question {Question TR} is provided overloaf.

(i) Determine the two simple finite comtinued fractions for %-;—' 2
(i) Tet k= Pe pe the kth convergent of an irrational mamber. Prove, using

sathematical induction or atherwise, that for all k =2,
Pekei — Pe=1e = (1" [#

(iit] Determine the irrational number o whose contined fraction is {1, {,3)], Write
down the convergents Cy, Oy, Gy Ca: Ch and O of this pumber and indicate
{with brief justification) which is the first convergent. accurate to within 0,002
of . [6i]
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