Philosophy 220A
Symbolic Logic I

Answers to Problem Set 5

Total: 45 marks

6.14 [5 marks]

1. SameRow(b, £ v SameRow(c, £ v
SarmeRow(d, f)

Z. -SameRow(c, )
3. FrantOfib, f)
4. =(SameRowid, f1 & Cube(fi
5. —~(FrontOf(b, f) » SameRowlb, 1)
.= Cubelf)
7. ¥ SameRow(b, f)
8. Front0f(b, ) & SameRowib, f) v = alntro: 3,7
9.1 v ¥ Lintro: 2,5

10. = SameRow(c, )

11. 1 v = Lintro:z 10,2
12. = SameRowi(d, f)
13, SameRow(d, f1 & Cube(f) v = alntro: 12,6
14. 1 v = Lintroz 13,4
15. 1 v = v Elim: 7-9,10-11,12
16. =Cubelf) v = = ntro: 6-15



6.20 [5 marks]

1.4 v E
Zoh v

3. A
4.4 v (B aLC)
3.9 B
6. ¥ A&
T.AwiB AL

8. C
9. BaC
10,4 v (B aLC)

1. 4w (B al)
12,4+ (B al)

6.25 [5 marks]

1. =& -B
2.¥ AvEB

f

- A
4. =4
5.1

o

+ B
7.-B
8.1

9.1

10, ~(& v B)

%

= % %%

-

-

¥ Intyro: 3

¥ Intro: &

A Intro: 8,5
¥ Intro: 9

v Elim: 6-7,8-10,2
v Elim: 3-4,5-11,1

= & Elim:z 1
< L Intro: 4,3

= a Elimiz 1
< L Intro: 7,6

< v Elim: 2,3-5,6-8

= = Intro: 2-9



6.31 [5 marks]

The argument is invalid, as the following world shows. (In this world b is a small dodec, but it
could instead be a medium cube.)

T 1. Dodecih) v Cube(h)

0 T 2. Small(h) v Mediurmn(b)

b T 3. <(Small(b) » Cube(h))

F 4. Mediumib) ~» Dodecih)

6.32 [5 marks]

1. Dodeci(b) v Cubelb)
Z. Small{b) + Mediurmib)
3. =Srmallib) & =Cubelb)

4. = Dodec(h)

5. Smallib)

F. =Smallib) v ¥ aElim: 3
7.l v = Lintro: 5,6
2. Mediumib) v ¥ LElim: 7

9. = Mediumib)

10, Mediumib) v ¥ Reit: 9
11. Mediumib) v = v Elim: 5-3,9-10,2
12. Mediumib) » Dodec(b) v = alntro: 11,4
13. = Cubelh)
14. =Cubeih) v ¥ aElim: 3
15. 1 v ¥ Lintro: 14,13
16. Mediumib) » Dodec(b) v = LElim: 15
17. Mediurm(b) » Dodec(b) v ¥ v Elim: 4-12,13-16,1



Extra [5 marks]

1.4« D
.o w oD v E
3.-Ev -B
4, 4
5.4 v -B v v Intro: 4
6. [
T.F o4
3. 4w -B v ¥ Intro: 7
9, =D
10,1 v L Intro: 6,9
11. 4 v -B v 1 Elimz 10
12.= E
12. = =E
14. 1 v 1 Introz 13,12
15. & v —B v 1 Elim:z 14
16. = =B
17. & v —B v ¥ Intro: 16
18. & v -B v v Elim: 3,13-15,16-17
19, 4 v -B v v Elim: 2,7-8,9-11,12
2004 v -B v v Elim: 1,4-5,6-19



6.36 [5 marks]

Z2.% a=bab=caazc

3.a=b v = aElim: 2
4.b=c v = a Elim: 2
S.a=c v ¥ =Elim: 3,4
G.a=cC v = a Elim: 2
7.l v = Lintro:z 5,6
B.~fa=bab=caazc) v ¥ - Intro: 2-F

6.37 [5 marks]

a7 o

b

F 1. xlazbnbscrna=c)



6.41 [5 marks]

1.
2. ({4 A By A v -B)

3.7 -4

4. (A n Bl v A v -B v = vintro: 3
5.1 v ¥ Lintro: 4,2
B. 0 v ¥ = Intro: 3-5
7oA v ¥ = Elim: &
2.+ -B

9. (A nB)v A v -B v = vintro: B

10,1 v = Lintro: 9,2
11. --B v ¥ —Intro: 8-10
12. B v ¥ = Elim: 11
12. 4 & B v = alntro: 7,12
14, (& o B) v =& v -B v ¥ vintro: 13
15. 1 v = Lintro: 14,2
16, ==& o B) v =& v -B) v ¥ = ntro: 2-15
17. (& o B) v =& v —B v ¥ - Elim: 16



