Question 4 (Unit 2) - 24 marks

For each of the following statements, decide whether it iz true or false. IF it iz brue
then peove it i it s false give aocoonterexample. [ Theouphowt o, b o and noare
mikepers, and pois a prime )

(i) If gedia, p*) = p and gedi{b, #*)} = p* then ged{ab, p*) = &
{11} Mm = 3a 42 and 1 =4a + 35 then pedirm,n) = godla, b)

(i} Any number of the form 14e + 3, for a > 0, must have a prime divisor of this
e form,

fiv] The identity
FuaFaa = F =(-1"

holds for Fibonace numbers, for no> 1 [24]

Duestion 5 (Unit 2) % marks

Proove that if a positive integer of the form &1 + 3 does not bave a prime divisor
of the form 8k + 3, then it must have a prime divisor of the form 8k + 5. {In the
abowve, nand & are integers with = 0 and & > 00) [9]

Mathematical Logic

Cruestion 6 (Unit 1) - 10 marks

(i)  We wish to design a Turing machine which, if started scanning the rightmost
of a string of 0 1s (o an otherwise blank fape), would halt scanning the
rightmost of & string of n 28 on an otherwise blank tape.

Write down which of the following Turing machines is suitable for this task. For
each machine which is unsuitable, explan why it 15 unsmiable: thig explanation
can take the form of & sequence of confipurations for appropriate test data.
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(1) Drevise and give the flow graph of & Toring machine which, i starbed scanming
the rightmost of a stong of e 15 (on an otherwnse blank tape), would halg
scanning a single 1 on an otherwise blank tape. [3]



