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“uestions 1 o A ace on Namber Theory.
Cestions & bo 9 are on Mathematical Logie.

Number Theory

Question 1 (Unit §) 10 marks
An integer n which satisfies @(n) = dn is said to he J-perfecl
(i} Which, if cither, of the numbers §66 and 672 is S-perfect?

(i} Supposs that == 27.3.p 18 S-perfect, where r 2 0 and p = § 15 2 prime. Show
Lhat the squalion &) = 3n becomes

(2 4=+ — 4
for ihis n, and deduce that p = 8 Heace find sll Fpecfect numibers of the form
g,
(1) Show that w = 27 005 oot J-perfect for any odd prime p.

Question 2 (Ul 5) - 15 marks
A Tanction F s defined for all positive imtegeras by

the number of integers o in
Fin) = « the range 1 < g = n for which
godin, n) = pedin + 1, n)= 1.

So, for example, F{15) = 3 sinee
for @ = 1 - ged(1, 15) = ged{2, 15} =1,
for a = T ged(7, 15) = god(3, 15} = 1.
for @ =13 ged{ 13, 15) = ged(14,15) = 1,

whilst Tor the other 12 values of a in the range 1 < a < n, vither gedia, 15] > 1 or
godio 4+ 1,16) = 1,

(i} Write down the values of F{#), £12), F{13)and F{25).
(ii} Show that Fin) =0 if and only if = is even.

(it} Determuine the value of Fip), where pois any prime.

[iv] Determine the valie of Fip©), where pois prime and ¢ 2> 2,

(v] Given that F is a multiplicative funetion, determine the value of F{675)
and complete the following formula by supplying the entry missing from the
bracket:

Fin)=n H{ }
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