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Problem 1
L. (pAg)Dp
2. O((pAq) Dp)
3. O(p D ¢) D (Op c Og)
4. O((pAq) Dp)C (OlpAg) Dp)
5 O(pAg)DOp2, 4, MP
6. (pAa)Dyq
7. O((pAq) Dq)
8. O((pAg) D) C (DpAg) Dq)
9. O(pAq) D Oq 7,8 MP

10. (p2g)D((pDr)D(PD(gAT))
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11 (B(pAqg) 20p) D (BlpAg) 20g) 2 (B(pAg) D (Bpaly))

12. (@(pAgq) > 0g) 2 (O(pAgq) D (OpAOg)
13. O(pAgq) D (OpAQg)

Problem 2
1. ¢ D00y
2. (p2>q)>((¢>r)>(p>7))
3. (¢ 2 00¢) D ((0p D ) O (¢ D O))
4. (O0p DY) D (¢ D )

10.[0(p A q)/p, Op/q, Og/7]
5, 11, MP
9,12, MP
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2.[¢/p.00p/q, Ov/r]
1, 3, MP
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5. O(p D ¢) D (Op D Og) K

6. OO D ¥) D (O0p D ) 5.[0¢/p /4]

7. (B0p 2 ¢) D ([0 D 0Y)) D (B0 2 0Y) D (¢ D O¢)) D (B(0p D %) D (¢ D

v))) 2.[0(0¢ D 4b)/p, O0p D O /q, ¢ D /7]

8. (B0 > 0Y) O (¢ > Hy)) D (O(Qp D) O (¢ 2 0Y))) 6,7, MP

9. (D¢ D> v¥) D (¢ 20Y))) 4,8, MP
Problem 3

We shall prove that Oy D OOy is valid in every model 9 = (W, R, 7) which is Euclidean.
For every w € W, suppose M, w |+ O, then there exists u € W such that (w,u) € R
and M, u IF ¢. Then for every v € W such that (w,v) € R, by Euclidean, (v,u) € R, i.e.
M, v - Q.
This means M, w I OOy, and Qv D OOy is valid in .

Problem 4
Let 9 = (W, R, 7). Suppose w,u € W, w # u, (w,u) € R, by canonical,
{p|Opez,}CXy

Since the system contains B, ¢ D U0y € 3,,. For every ¢ € ¥,

1. p €%y

2. OO0y € X, by B
3. Qp e, by canonical
4. {Op|lpex,} C5, by 1, 3
5. {¢ |Qp e x,} C3, by Maximality 1.1
6. (u,w) € R by canonical

So that 901 is a symmetric model.



