Question 13

(i} Show that the following formula takes truth value 1 under all interpretations
of its svmbols

(({z=yvies=y) = Sx(e = yv¥zz = y))
— (—3x(z = yv¥rz=y) — -z =y))

Lit) The fslowing is a correct (bul contorted) proof from which the assumption
numkbars have besn amibbad,

(1) {9 — —p) Ass \

(2) Yz{—8 v Ass -
(30 (=) UE (33 R
[4) Zrfgr — —4) Asa LE
{3} ([¢——1) Tuut, (1) 1
8 (o — -8 Taut, (31(5) 1, 2
(7] Fz(p —— =F) 2L (8) s
(8) [(¥z(=8 vyl — Jz{s — —8)) CP.(T) \

(9) (ve(-fvy}—3(é—-6)) EH.(8
(@) Weite down the assumpiions in force on =ach line.
{b) Write down the tautolopy used sn line Mfh

te} For=ach of the following possible ling ([0)s, write down whether the proof
would still be correet wers the line S0 be added

(4] I Faz(p — —g) EL{1) f&7
(B} 1D ¥elp — —g) oL (80 pJe7
Answer ¥ES or WO,

(i) Explain why the following proof of the theoren ¥z = 0 F Yyy = 0 is
tncorrect and give a correct formal proof of the theorem,

Ly ¥ss=10 Asx
UZy =0 UE, 11}
1{3) Wyy =D UL, {2)

Question 14
(£}  Which of the following terms are freely substitatable for & in the formula
Fuvedt(z + y) =t v dzlz + ) = 2)?
(a) fz+2)
by 4=y 7
(e (O+w X
Answer YES or NO in each case.
[ii} Givea formal prosl lo show that
Valw ot I E (8 — (F2{-d — ) — =¥z - (¢ & )))

“where the vanakl= = dees ot cocue Dres n 8, Indicate the :r__-p{s:i af Tt pt\-'_'lrjf
which require ‘.hg:‘hi-:rmiir.'mn on &
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