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“AV-B——=(AAB) ™) 1

num. Rule Assumptions
1 ANB Ass. 1
2 A 1, (AE) 1
3 -A Ass. 3
4 -(AAB) 2,3, (=) 3
5 B 1, (AE) 1
6 -B Ass. 6
7 —-(AAB) 5,6, (—I) 6
8 -AvV-B Ass. 8
9 -(AAB) 4,7,8, (VE) 8
10 -AV-B — =(AAB) 9, (—1)
A—(B—A)
num. Rule Assumptions
1 B Ass. 1
2 A Ass. 1,2
3 (B—A4) |2 (=1 2
4 A—(B—A) |3, (=1
A— (AVB) »
num. Rule Assumptions
1 A Ass. 1
2 AV B 1, (VI) 1
3 A— (AVB) |2 (=1
(A—-C)v(B—=C))—=(AAB—=C) D
num Rule Assumptions
1 A—C Ass. 1
2 ANB Ass. 2
3 A 2, (AE) 2
4 C 1,3, (— E) 1,2
5 AANB — C 4, (= 1) 1
6 B—-C Ass. 6
7 B 2, (AE) 2
8 c 6,7, (— E) 6,2
9 AAB —C 8, (= 1) 6
10 (A= C)Vv(B—C) Ass. 10
11 AANB —C 5,9,10, (VE) 10
12 (A-C)v(B—C(C))— 11, (= 1)
(ANB — C)




Ve(A — B) — (JzA — JzB) @™ 2

num. Rule Assumptions

1 V(A — B) Ass. 1

2 Afy/a} — Biy/z) (+) 1, (VE) 1

3 A{y/z} Ass. 3

4 B{y/z} 2,3, (— F) 1,3

5 B 4, (3I) 1,3

6 JzA Ass. 6

7 dzB () 5,6, (IE) 1,6

8 dzA — JzB 7, (—1I) 1

9 V(A — B) — (3xA — JzB) 8, (—1I)
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Vz(A — B) — (VoA — VzB) Q)

num. Rule Assumptions

1 Va(A — B) Ass. 1

> | Afy/z} — Bly/z} | () 1, (VE) |

3 Vax A Ass. 3

1 Afy/} 3, (VE) 3

5 B{y/x} 2,4, (— F) 1,3

6 Ve B (xx) 5, (VI) 1,3

7 VzA — VaB 6, (— I) 1

8 Vz(A — B) — 7, (—=1I)

(VzA — VaB)
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19990 TO¥AN I D - (xx)

—dzA — Vz—-A O

num. Rule Assumptions
1 —Jx A Ass. 1
2 A{y/z} () Ass. 2
3 JzA 2, (3I) 2
4 ﬁA{y/a:} 1,3 (ﬁ[) 1
5 Vr-A (xx) 4, (VI) 1
6 —-dzA — Vz-A 5 (—1)
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Vr—A — —3dzA 1)

num. Rule Assumptions

1 Vr—-A Ass. 1
2 -A{y/x} () 1, (VE) 1
3 Aly/z} Ass. 3
4 VoA 2,3, (~I) 3
5 dzA Ass. 5
6 —Vz-A 4,5, (3E) 5
7 ~3zA 1,6, (1) 1
8 VoA — —-JzA | 7, (—1)
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D = {a,b}

1L} =0, I[F] =0, I[P] = {a,b}
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num, Rule Assumptions
1 Vae-F(s(z), ) Ass 1
2 VaVy(F(z,y) — —F(z,s(y))) Ass 2
3 Va(P(x) V Iy(P(y) A F(y,x))) Ass 3
4 VeIVy(y < x — F(y, 2)) Ass 4
5 Vy(y < z — F(y, 2)) 4, (VE) 4
6 Yyly <z — F(y,2)) Ass 6
7| P(s(2)) vV 39(P(y) A Fly () | 3, (¥E) 3
8 P(s(z)) Ass 8 (first possibility from 7)
9 s(z) <z Ass 9 (for contradiction)
10 s(z) <z — F(s(z),2) 6,(VE) 6
11 F(s(z)7 z) 9,10,(— E) 6,9
1 F(s(2), 2) 1,(VE) i
13 ( (2) < z) 11,12,(—1) 1,6,cont. to 9 reached!
14 P(s(2)) A= (s(z) < x) 8,13,(AI) 16,8
15 Jy(P(y) A —(y < z)) 14, (3I) 16,8
16 Jy(P(y) A Fy, s(z))) Ass 16, (second possibility from 7)
17 P(w) A F(w, s(z)) Ass 17
18 P(w) 17,(AE) 17
19 F(w, ( ) 17,(AE) 17
0 | Vy(F(wy) — ~Flw,s@) | 2(YE) 2
21 F(w, z) — ﬂF(w, (2)) 20,(VE) 2
22 w<x Ass 22, (for contradiction)
23 w<z— F(w,z2) 6,(VE) 6
24 F(w,z) 22,23,(— E) 6,22
25 —F(w,s(z)) 21,24(— E) 2,6,22
26 -(w < x) 19,25,(—1) 2,6,17,cont. to 22 reached!
27 P(w) A (w < x) 18,26,(AI) 2,6,17
28 Jy(P(y) A —=(y < z)) 27,(31) 2,6,17
29 Fy(P(y) A —(y < x)) 16,28,(3E) 2,6,16
30 Fy(P(y) A =(y < x)) 7,15,29,(VE) 1,2,3,6
31 Fy(P(y) A —(y < x)) 5,30,(3F) 12,34
32 Ve3y(P(y) A —~(y < x)) 32,(VI) 1,2,34




