Omestion 14

(i) For each of the following terms, write down whether it is freely substitutable
for & 1n the formula

Yylvedi{z + o) =t v Iz(z 4 1) = x).
{8) (t+1) v
(b} {z-w) X
(€} (x+3) s

Answor YES or NO in each case,
fiij {a] Give s formal proof to show that
Al — o &) Ve({0 & f) =+ 0] F -Vl

where the variable © does not oceur free in ¢. Indicate the step{s) of your
proof which require the condition on g,

(bl Henes, or otherwise, rive a formal proofl to show tharn
Wi B @) — ), Wirf B =T —p & i)
where the vargalile r does not ocour free in g,

Cuestion 15

For each of the following sentences, decide whether or not it 13 a theorem of Q. If
it is a theorem of ¢}, write down a formal proof showang this. It is not a theorem
of @, justify this. { You may nse without proof the fact that oll the amoms af F ame
true under the smterpretafions N° ond N given i Ehe Logic Handbook.)

(i) We((0-x}- 0} ={z-(D4+0))
(i) wrdyiz" 4y} =" +2)
(i) Ve¥plz" +y} =y + =)

Cuestion 16 i B
ii} Explain briefly the meaning of each of the following statements about a theory
T

(a) T is complete;
(b} T s consiztent;
(] T i awiomatizable.

{ii} Is 0 =1 a theorem of the theory Z of elementary Peano arithmetic? Explain
VO ATLSWET.

(iii) Is the theory £
f{a] complete,  [b) scaomatizable.
In each case, answer YES or NO,

{iv] Which theorem(s) of the course answer(z} the question: fs erithmetic anoem-
atezable?

Explain why the theorem (or theorams) chosen answer(s) the question. | Your
onswer may moude refevences to any of the theorems listed i the Logic
Hanrdhook.)

[END OF QUESTION PAPER]
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