Question 4 (Uit 6} 14 marks
it} Determine whether or not the gquwdvatie congroense
¥ = 11z 49 = 0 {mod 17)
b smalutions:
[a] by wsing Baler's Criterion:
(b} Dy using Gaoss” Lemma.

{i  Using thee LOQR m conjunetion with Theovemos 200 w00 3.2 of Dt &, dedormine
L valnes of the Legendee symbols

(30/71), (99/37) and (211/251),

[Mote that ench of 37, 71, 211 aund 251 35 prime]

Duestion 5 Uil ] 11 marks

Let N = Bn — 1 for some positive integer n, such that ¥ has an odd prime divisor p.
(i} Prove that (5/p) = 1.

(i) Use the wesult of pare (i} to show that p has one of the Forma 58 4+ 1 oe 5k 4 4.

(i) Dedwes froom part {31} chat if N i oddl then A mosest hases a privne divisor of
the borme G& 4 4.

livh Prove that there are infinitely many primes of the fore 58 44 Ty the following
method, Suppase to the contrary that there are only Gnitely many primes of
this form, say py, Py. oo, Pee Now constenet fronn tese pringss an appropriake
value Bw v so thal the corcespondimg prime whose existence i dedoesd in
part. (1] 1= not ane of the sted primss.

Mathematical Lopic

M gpoat . astdguers Io Cheestons 8 and T e vy adeised fof sloin functions oo e

peanpiling pecwrsyeed Dy wse of mformel, rather than formal, definitions. Yow nay,
af coterae, ke wse af reselts destosd e Uee wnets, or ipendioned in the Handboelk,

Cuestion 6 (Ut 4) 10k marks
Show that the function Foof e arpuments defined by

gy, ir ey = 00 and ¢ > 19,
flag) =22,  Hesays 105
T ool herwisie,

1% IRy FecTsi v,
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