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Question 8
Part (i)

(P>Q) F ((PAR)> ((PAQ)AR))

1.P > Q :PR +
2 P&R :AS +
3 P :§E 2 +
4 Q :>E 13 +
5 P&Q :5I 3 4 +
6 R :§E 2 +
7. (P&§Q) §R :6I 56 +
8.(P&R) » ((P&Q) &§R) : oI 2-7 +

1. (P - Q) PR
2. (P AR) AS
3. P AE 2
4. Q -E1,3
5. (PAQ) Al 3,4
6. R AE 2
7. (PAQ)AR) AlS5, 6
8. (PAR) - ((PAQ)AR)) -12-7

Part (ii)
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(PA(QVR)F(PAQ V(PAR))

1.P & (Q | R) :PR

2.P :6E 1

3 Q :AS

4. P&Q :6I 23

5 (P&Q) | (P&R)
6__

7 R :AS

8. P&R :6I 27
9. (P&Q) | (P&R)

10.Q | R :8E 1

A

:|I 8

11.(P&Q) | (P&R) :|E 10 3-5 7-9

1. | (PA(QVR)) PR
2. P AE 1
3. Q AS
4, (PAQ) A2, 3
5. (PAQ)V (PAR)) vl 4
7. R AS
8. (PAR) A 2,7
9. (PAQ)V (PAR)) VI8
10. [(QVR) AE 1
1. [(PAQ)V (PAR)) VE 10, 3-5, 7-9
Part (iii)

+ + + + +

+ + + + +
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vx(Q(x) » R(x)), ¥x(P(x) » Q(x)) F ¥x(P(x) » R(x))

L o N kW=

O oONOUTPFH WN -

.Ax(P(x) = Q(x)) :PR
. Ax(Q(x) = R(x)) :PR
.P(a) » Q(a) :AE 1
.Q(a) = R(a) :AE 2

P(a) :AS
Q(a) :>E 3 5
R(a) :—>E 4 6

P(a) - R(a) :—I 5-7
.AxX(P(x) = R(x)) :AI 8
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Vx(P(x) = Q(x)) PR
Vx(Q(x) = R(x)) PR
P@@) - Q(a) VE 1
Q(a) - R(a) VE 2
| Pa) AS
Q(a) -E3,5
R(a) -E4,6
P(a) —» R(a) —-|5-7
Vx(P(x) = R(x)) VI8

Question 9
Part (i)

+ + + + + + + + +
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(Ae -B), (B (-A A -B))F (AA =B)

Part (ii

1.A <& ~B :PR

2.B < (~A & ~B) :PR

3. B :AS

4, ~A & ~B :¢>E 2 3

5. ~B :6E 4

6. 1?2 :~E 3 5

7.~B :~I 3-6

8.A :<—>E 17

9.A & ~B :61 7 8

1. (A < -B) PR
2. (B © (—lAI\—lB)) PR
3. B AS
4. (=A A -B) -E2,3
5. -B AE4
6. 1 -E3,5
7. -B -l 3-6
8. A -E1,7
9. (A A =B) AlT7,8

+ + + + + + + + +
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(Fe -E), (E® (E® F)) F (-E A F)

1.E & (E & F) :PR

2.F < ~E :PR

3. E :AS

4, E < F :<>E 13

5. F :<>E 3 4

6. ~E :¢>E 2 5

7. 1?2 :~E 3 6

8.~E :~I 3-7

9.F :¢>E 2 8

10.~E & F :61 8 9

1. (E~ (E«~F) PR
2. (F « =E) PR
3. E AS
4, (E - F) -E1,3
5. F ~E3,4
6. -E ~E2,5
7. 1 -E3,6
8. -E Al 3-7
9. F ~E2,8
10. | (=EAF) Al 8,9

Part (ii

+ + + + + + + + + +
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(Ce (=D v =C)) + (C A =D)

o2 0 ® ok WN

- O

N
o

ONO UL WN B

_—) e A A
L o N kW

C :AS

~C
1?

~D
~D

~D
~D :|E

~C :AS

cC&~D :

.C <& (~D | ~C) :PR

~D | ~C :¢<>E 12
:AS
:~E 2 4

: X 5

:AS
:R 8
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~(~D | ~C) :BMT 1 13

~~D & ~~C :DeM 14

~~C :6E 15

C :~~E 16

1?2 :~E 13 17

C&~D :X 18

.C& ~D :LEM 2-11 13-19

(C © (—lD Vv —|C)) PR
C AS
(=D v =Q) ~E1,2

-C AS

1 -E2,4

-D 1ES

-D AS

-D R8
-D VE 3, 4-6, 8-9
(CA-D) Al 2,10
-C AS
=(=D v =C) BMT 1, 13
(==D A ==Q) DeM 14
~~C AE 15
C DNE 16
1 -E 13,17
(C A -D) 1E18
(C A -D) LEM 2-11,13-19

+ + + + + + + + + +
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