Cuestion 13

(i) Show that the following formuls takes truth value 1 under all interpretations
of its symbaols,

({r=yvIrr=y)aVe(r=yVizr=y)) 3 (-Vr(r=yVirr=y3) 4 —r=1y})

i} The following is a correct {(but contorted) proof from which the assomption
numbers have been omitted.

(1 (=8 Ass [

{2)  Yr(f & ) Ass 7

(3) (B UE, (2} 7
(4) Fxizh = 6) A 1
(5] (=8 Taut, (1), (3} \,'%_
{6) el —+8) EL (5) l

(T) Szih— ) EH, (6) g
(8) (¢ =8 = 3x(y—+0)) CP, (6 Z

() (4 = 8) = Izfy'= #)} Taut, {7) 2.4

(a) Write down the assumptions in foree on each line.
(k) Write down the tantology used on line (5).

ic] For each of the following lines, write down whether the proof would still
b correct were the line to be added to it.

(A} Z.4(10) (¢—=8) EH. {8} MO
(Bl 1{10) 3zl — M EL (1) MES

Answer YES ar NGO,

(iii) The rule 5K states that:

Suppose that each of the terms 7y and 75 may be freely substituted
for the variable v in the formula ¢. Let &; be a formula which re-
sults when zome (but not neceszarily all) of the free coourrences of ©
in ¢ are replaced by 71, and let dy be the formula that resalts when
these same ocourrences are replaced by . Then if on two lines of &
formal proof the formulas 7y = 70 and o) occur, onany subsequent
line we may derive ¢, and ¢ will depend on all the assumptions in
force on the lines on which the formulas ) = 79 and §, oceur.

Giive a suitable example from everyday mathematics to show that the mile is
no longer valid of the underlined passage, which grves a condition on the terms
Ty and T, is omitted.
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