Question 13

{i) Show that the following formula takes truth value 1 under all interpretations
of its symbals,

(-fyy=z:—(—y=:zkIly=zvipy=z))) — (-y=2vIyy=3))

{ii) The following is & correct (but contorted) proof from which the assumption
pumbers have been omitted.

(1) V(8 i —g) Ass 1
(2} (9& —&) UE, (1) !
(3} {e—¥} Ass .
(4) 3z(p— ) Ass L4
(5) (&—#} Taut, (2),(3) |, 7
6 (#—#) Taut, (2) A
(T) 3x(¢ — ) EL{5L 1"

{(8) 3x{é— ) EH,(7) ),

(9) (3z(¢ — ) — Azig¢ — ¥)) CF,(8)

{a) Write down the assumptions in force on :'H.Ell line.

{k) Write down the tautology used on line (3).

{c) For each of the following lines, write down whether thtpl:m-[innld atill
be correct were the line to be added to it.
(A) 3 (10) Yo —¥) UL (3)
B) 1 (10) 3z(¢—w) EL (6}
Answer YES o NO.

(iii}) The rube U states that:

if the formula ¢ occurs on a line of a formal proof and the varable v
does not occur free in any of the assumptions in force on this line, then
on any subsequent line we may derive Vog, and this formula will
depend on the same assumptions as did .

Give a suitable exampie from every day mathematics to show that the rule
s no longer valid if the underlined passage, which gives a condition on the
vartable v, is omitted.

Question 14
(i} Which of the following terms are freely substitutable for z in the formula
Yy(devt(z 4+ t) ==z & Yz{z4z)=1)
(a) (z-2)
{b) (O+y)
() (t4 =)
Answer YES or NO in each case.
(ii) Give formal proofs to establish each of the following results.
(a) 3=rz'=ztIyy' =y

(b} ¥ob & (=@ — —3x(# — ¢)), where the variable 1 does not occur free in
&. Indicate the step{s) of vour proof which require the condition on ¢.
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