
Exercise 7.1

Exercise 7.1
Part I

1. -G 1,2,MT 11. A 2,4,MP

2. M 1, 2, MP lL S 2,3, DS

3. E:J D 1,2, HS 13. --C 1,3, MT

4. C 1,2, DS 14. N 2,4, DS

5. K 1, 3, MP 15. C:J -T 1, 3, HS

6. -S 2, 3,MT 16; ",P 1, 2,MP

7. F:JD 1,3,HS 17. A:JC 1,4,DS

8. N 2, 3,DS 18. (R:J M) :J (M v E) 1, 3, HS

9. -N 2,4, MT 19. -(S v C) 1,3, MT

10. G:J A 1,4, HS 20. A v N 2,4, MP

Part II

1. -B 11. F:JG
1, 2, DS 2, 4, HS

2. N 12. -M
1, 2, MP 2, 4, DS

3. -T 13. ".,-S
1, 2, MT 3, 4, MT

4. R:JC 14. -F:J-1
1, 2, HS 2, 4, HS

5. -N 15. --S
1, 3, MT 1, 4, DS

6. W ~T 16. ",Z
2,3, HS 3,4,MP

7. Q 17. H :J (E 0 R)
2, 3, MP 3, 4, HS

8. -C 18. -(MoG)
1, 3, DS 2, 4, MT

9. S 19. H v G
3, 4, MP 2, 4, MP

10. -A 20. -(H 0 A)
1, 4, MT 1, 4, DS
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P art III

(1) 1. -C ::) (A::) C)
2. -C I-A
3.A::)C 1,2,MP
4. -A 2, 3, MT

(2) 1. F v (D ::) T)
2. -F
3. D IT
4. D ::) T 1, 2, DS
5. T 3, 4, MP

(3) 1. (K . B) v ~::) E)

2 -(K. B)
3 -E I-L

4.L::)E 1,2,DS
5. -L 3, 4, MT

(4) 1. P::) (G::) T)
2. Q ::) (T ::) E)
3. P
4. Q I G ::) E
5. G::) T 1, 3, MP
6. T ::) E 2, 4, MP
7. G::)E 5,6, HS

(5) 1. -W::) [-W::) (X::) W)]
2. -W I-X

3.-W::)(X::)W) 1,2,MP
4. X::) W 2, 3, MP

5. -X 2,4, MT

(6) 1.]::) (K::) L)
2. Lv]
3.-L I-K
4. ] 2, 3, DS
5.K::)L 1,4,MP
6. -K 3, 5, MT

(7) 1. -S ::) D
2. -S v (""'D ::) K)
3. -D I K
4. -S 1, 3, MT
5. -D ::) K 2, 4, DS
6. K 3, 5, MP
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(8) 1. A ::) (E ::) -F)
2. Hv(-F::)M)
3. A
4. -H /E::)M
5. E ::) -F 1, 3, MP
6. -F ::) M 2, 4, DS
7. E::) M 5,6, HS

(9) 1. N::) (J ::) P)
2. (J ::) P) ::) (N ::) J)
3. N /P
4. J ::) P 1, 3, MP
5. N ::) J 2, 4, MP
6. N ::) P 4, 5, HS
7.P 3,6,MP

(10) 1.0::) [-0::) (0::) D)]
2.0vO
3. -0 / D
4. 0 2, 3, DS
5. -0::) (0::) D) 1,4, MP
6. 0::) D 3, 5, MP

7.D 4,6,MP

(11) 1. -M v (B v -T)
2. B ::) W

3.-,..;M
4. -W /-T
5. B v -T 1,3, DS
6. -B 2, 4, MT

7. -T 5, 6, DS

(12) 1. (L = N) ::) C
2. (L = N) v (P ::) -E)
3. -E::) C
4. -C /-P
5. -(L = N) 1,4, MT
6. P ::) -E 2, 5, DS
7. -E 3, 4, MT
8. -P 6, 7, MT
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(13) 1. -J => [-A => (D => A)]
2. J v -A 1..

3.-J /-D ~

4.-A=>(D=>A) I,3,MP-/)
5. -A 2, 3, DS ; jl

6. D => A 4, 5, MP
7.-D 5,6,MT

(14) 1. (B => -M) => (T=> -S)
2. B => K
3.K=>-M
4. -S => N / T => N
5. B => -M 2, 3, HS
6. T => -S 1, 5, MP
7. T => N 4,6, HS

(15) I.-A=>(B=>-C)
2. -D => (-C => A)
3. D v-A
4. -D /-B
5. -A 3, 4, OS
6. B => -C 1,5, MP
7. -C => A 2,4, MP
8. B => A 6, 7, HS
9. -B 5, 8, MT

(16) 1. -G => [G v (S => G)]
2. (S v L) =>-G
3.SvL /L4. -G 2, 3, MP . \

5. G v (S => G) 1,4, MP
6. .S => G 4, 5, OS
7.-S 4,6,MT
8. L 3, 7, DS

(17) 1. H => [-E => (C => -D)l
2. -D => E
3.EvH
4. -E /-C
5. H 3,4, DS
6. -E => (C => -D) 1,5, MP
7.C=>-D 4, 6, MP
8. C => E 2,7, HS
9. -C 4, 8, MT
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(18) I. (R~F) ~ [(R~-G) ~ (S ~ Q)]
2. (Q ~ F) ~ (R ~ Q)
3.-G:)F
4. Q ~ -G 1 S :) F
5. Q :) F 3, 4, HS
6. R ~ Q 2, 5, MP
7. R ~ F 5, 6, HS
8. (R:) -G) ~ (S:) Q) 1,7, MP
9. R:) -G 4, 6, HS

10.S:)Q 8,9,MP
II.S~F 5,10,HS

(19) I. -A:) [A v (T ~ R)]
2. -R ~ [R v (A ~ R)]
3. (T v D) ~-R
4. T v DID
5. -R 3,4, MP
6. R v (A:) R) 2, 5, MP
7. A:) R 5, 6, DS
8. -A 5, 7, MT

9.Av(T~R) 1,8,MP
10. T ~ R 8, 9, DS
II.-T 5, 10,MT
12.D 4,II,OS

(20) 1. -N ~ [(B ~ D) ~ (N v -E)]
2. (B :) E ) ~ -N
3. B:)D
4. D~E I-D
5. B ~ E 3, 4, HS
6. -N 2, 5, MP
7. (B ~ D):) (N v -E) 1,6, MP
8. N v -E 3, 7, MP
9. -E 6,8, DS

10.-D 4,9,MT

Part IV

(1) I.W~(PvC)
2. -P
3.W IC
4.PvC 1,3,MP
5. C 2,4, DS
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(2) 1. E ~ 0
2. R v -0
3. -R / -E
4. -0 2, 3, DS
5. -E 1,4, MT

(3) 1. (Q ~ -1) ~ (M ~ -D)

2.Q~M
3. M~-J /Q~-D
4. Q ~ -J 2, 3, HS

5.M~-D 1,4,MP
6. Q ~ -D 2, 5, HS

(4) 1.(R~L)~(L~-F)
2. -F v (R ~ L)

3. --F / -R
4. R ~ L 2, 3, DS
5. L ~ -F 1,4, MP
6. -L 3, 5, MT
7.-R 4,6,MT

(5) 1.Cv(H~R)
2. S v (R ~ E)
3. -C
4. -S IH~E
5.H~R 1,3,DS
6. R ~ E 2, 4, DS
7. H ~ E 5,6, HS

(6) 1. -D v (L~-F)
2. -D~-F
3. -F /-L
4. -D 2, 3, MT

5.L~-F 1,4,DS
6. -L 2, 5, MT

(7) 1. H ~ (D = A)
2. v v (R ~ V)
3.RvH
4. -V / D = A
5. R ~ v 2, 4, DS
6. -R 4, 5, MT
7. H 3, 6, DS
8.D=A 1,7,MP
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(8) 1. R v B
2. (I~H) ~-R
3.L~(I~T) ~;,

4.T~H
5.L IB
6. I ~ T 3, 5, MP
7.I~H 4,6,HS
8. -R 2, 7, MP
9. B 1, 8, DS

(9) 1. (D ~ C) ~ (N v W)
2.D~S
3. S~C
4. -N I W
5. D ~ C 2, 3, HS
6. N v W 1, 5, MP
7.W 4,6,DS

(10) 1. -C ~ [C v (I ~ D)]
2. C ~ (C . U)

3. -(C. U)
4. -D I-I
5. -C 2, 3, MT
6. C v (I ~ D) 1, 5, MP
7. I ~ D 5,6, DS
8. -I 4, 7, MT

Exercise 7.2
Part I

1. B 1 6. A v -N 1,3

2. Tv Q 1,3 7. Q v K 1

3. D.W 1,2 8. ~.G)vT 1

4. Hv F 1 9. -B. (F v N) 1,2

5. R 1 10. -L v M 1, 2

Part II

1. G 2, Simp 2. E 1,2, DS
3, Add 1, 3, Conj
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3. (B=>N)o(K=>R) 1, 3, Conj 7. -F 2,3,MT
2, 4, CD 1, 4, Conj

4. TvU 1, Add 8. E=>B 1, Simp
3, 4, MP 3, 4, HS

5. Sop 2, 3, DS 9. H 0 R 2, 3, MP

4, Simp Simp

6. NvF 1, Add 10. MoE 1, 3, Conj
3, 4, CD 2, 4, MP

Part ill

(1) 1.-M=>Q
2. R => -T
3.-MvR IQv-T
4. (-M => Q) 0 (R => -T) 1,2, Conj
5. Q v -T 3, 4, CD

(2) 1. E => (A 0 C)
2. A => (F 0 E)
3. E IF
4. A 0 C 1, 3, MP
5. A 4, Simp
6. FoE 2, 5, MP
7. F 6, Simp

(3) 1. G=> (S 0 T)
2. (S v T) => J
3. G IJ
4. SoT 1, 3, MP
5. S 4, Simp
6. S v T 5, Add
7. J 2, 6, MP

(4) 1.(LvT)=>(BoG)
2. L 0 (K = R) I LoB
3. L 2, Simp
4. Lv T 3, Add
5. BoG 1, 4, MP
6. B 5, Simp
7.LoB 3,6,Conj
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(5) 1. (-F v X)::> (P v T)
2. F ::> P
3. -P / T
4. -F 2, 3, MT
5. -F v X 4, Add
6. P v T 1, 5, MP
7. T 3, 6, DS

(6) 1. (N::> B) 0 (0 ::>C)

2. Q ::> (N v 0)
3. Q / B v C
4. N v 0 2, 3, MP
5. B v C 1,4, CD

(7) 1. (U v W)::> (T::> R)
2.UoH
3.-Ro-J /Uo-T
4. U 2, Simp
5. U v W 4, Add
6.T::>R 1,5,MP
7. -R 3, Simp
8.-T 6,7,MT
9. U 0 -T 4, 8, Conj

(8) 1.(DvE)::>(GoH)
2. G::> -D
3. Do F / M
4. D 3, Simp
5. D v E 4, Add
6. Go H 1, 5, MP
7. G 6, Simp
8.-D 2,7,MP
9. DvM 4, Add

10. M 8,9, DS

(9) 1. (B v F)::> (A::> G)
2. (B v F) ::> (G ::> K)
3.Bo-H /A::>K
4. B 3, Simp
5. B v F 4, Add
6. A::> G 1,5, MP
7. B v E 4, Add
8. G ::> K 2, 7, MP
9. A::> K 6,8, HS
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(10) 1.(p~R)~(M~P)
2. (P v M) ~ (P ~ R)
3.PvM /RvP
4. P ~ R 2, 3, MP
5.M~P 1,4,MP
6. (P ~ R) . (M ~ P) 4, 5, Conj

7. Rv P 3,6, CD

(11) 1. (C~N)eE
2. D v (N ~ D)
3. -D / -C v P
4. N~D 2,3, DS
5. -N 3, 4, MT
6. C ~ N 1, Simp
7. -C 5,6, MT
8. -C v P 7, Add

(12) 1. [A v (K. 1)] ~ (-E. -F)
2. M ~ [A. (P v R)]
3. Me U / -E. A
4. M 3, Simp
5. A. (P v R) 2, 4, MP
6. A 5, Simp
7. A v (K. 1) 6, Add
8.-Ee-F 1,7,MP
9. -E 8, Simp

10. -Ee A 6,9, Conj

(13) 1. -H ~ (-T ~ R)
2. H v (E ~ F)
3. -T v E
4. -H e D / R v F
5. -H 4, Simp
6.-T~R 1,5,MP
7. E ~ F 2, 5, DS

8.(-T~R).(E~F) 6, 7, Conj
9.RvF 3,8,CD

(14) 1. (U. --P) ~ Q
2. -0 ~ U
3. -P ~ 0
4. -0 . T / Q

5. -0 4, Simp
6. U 2, 5, MP
7. --P 3, 5, MT
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8. U 0 --P 6, 7, Conj
9. Q 1, 8, MP

(15) 1. (M v N) => (F => G)
2. D => -C
3.-C=>B
4.MoH
5.DvF /BvG
6. D => B 2, 3, HS
7. M 4, Simp
8.MvN 7, Add
9.F=>G I,8,MP

10. (D => B) ° (F => G) 6, 9, Conj
II.BvG 5, 10, CD

(16) 1. (F ° M) => (S v T)

2. (-S v A) => F
3. (-SvB)=>M
4. -S ° G / T

5. -S 4, Simp
6. -S v A 5, Add
7. F 2,6, MP
8. -S v B 5, Add
9. M 3, 8, MP

10.FoM 7, 9, Conj
11. S v T 1, 10, MP
12. T 5, 11, DS

(17) 1. (-K ° -N) => [(-P => K) ° (-R => G)]

2. K => N
3. -N ° B

4. -P v -R / G
5. -N 3, Simp
6. -K 2, 5, MT
7. -K ° -N 5,6, Conj
8. (-P=>K) ° (-R=> G) I,7,MP
9. KvG 4,8, CD

10. G 6, 9, DS

(18) 1. (-A v D) => (B => F)
2. (B v C) => (A => E)
3.AvB
4. -A / E v F
5. -A v D 4, Add
6. B => F 1,5, MP
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7.B 3,4,DS
8.BvC 7, Add

9. A~E 2,8,:MP
10. (A ~ E) 0 (B ~ F) 8, 9, Conj
II.EvF 3, 10, CD

(19) 1. (J ~ K) 0 (-0 ~ -P)

2.(L~J)o(-M~-0)
3. -K~(Lv-M)
4. -K 0 G /-P
5. -K 4, Simp
6. L v -M 3, 5, :MP
7. J v -0 2, 6, CD

8.Kv-p 1,7,CD
9. -P 5, 8, OS

(20) 1. (-M 0 -N) ~ [(-M v H) ~ (K 0 L)]

2. -M 0 (C ~ D)
3. -N 0 (F = G) / K 0 -N

4. -M 2, Simp
5. -N 3, Simp
6. -M 0 -N 4, 5, Conj

7.(-MvH)~(KoL) 1,6,:MP
8. -MvH 4, Add
9.KoL 7,8,:MP

10. K 9, Simp
11.Ko-N 5,10,Conj

(21) .(PvS)~(E~F)
2. (P v T) ~ (G ~ H)
3. (P v U) ~ (E v G)
4. P / F v H
5. P v S 4, Add
6.E~F 1,S,:MP
7.PvT 4, Add
8. G ~ H 2, 7, :MP
9. P v U 4, Add

10. E v G 3, 9, :MP

11.(E~F)o(G~H) 6,8,Conj
12. F v H 10,11, CD

(22) 1. (S ~ Q) 0 (Q ~ -S)

2. SvQ
3. -Q / po R
4. Q v -S 1,2, CD
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5. -S 3,4, DS
6. Q 2, 5, DS
7.Qv(poR) 6, Add
8. P 0 R 3, 7, DS

(23) 1. (D :;) B) 0 (C :;) D)
2. (B :;) D) 0 (E:;) C)
3.BvE /DvB
4. D v C 2, 3, CD
5. B v D 1, 4, CD
6. B :;) D 2, Simp
7.D:;)B 1, Simp
8. (B:;) D) 0 (D:;) B) 6,7, Conj
9. D v B 5, 8, CD

(24) 1. (R:;) m 0 (S:;) 1)
2. (-H 0 -L):;) (R v S)
3. -H 0 (K :;) T)

4. Hv-L /IvM
5. -H 3, Simp
6. -L 4, 5, DS
7. -H 0 -L 5,6, Conj

8. R v S 2,7, I\1P
9. H v I 1, 8, CD

10. I 5,9, DS
II.IvM 10, Add

(25) 1. (W 0 X):;) (Q v R)

2. (S v F) :;) (Q v W)
3. (S v G) :;) (-Q :;) X)
4. QvS
5. -Q 0 H / R
6. -Q 5, Simp
7. S 4, 6, DS
8. S v F 7, Add
9. Q v W 2, 8, I\1P

10. W 6,9, DS
11. S v G 7, Add
12. -Q :;) X 3, 11, I\1P
13. X 6, 12, I\1P
14. W 0 X 10, 13, Conj
15. Q v R 1, 14, I\1P
16. R 6, 15, DS
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Part IV

(1) I.T~(QoF)
2. T ° C / Q v 0
3. T 2, Simp
4.QoF 1,3,MP
5. Q 4, Simp
6. Q v 0 5, Add

(2) 1. (C ° -E) ~ (E v T)
2.C !

3. -E / T
4. C ° -E 2, 3, Conj
5. E v T 1,4, MP
6. T 3, 5, DS

(3) 1.(RvP)~(GvM)
2. RoV
3. (G~E) ° (M ~F)
4. (E v F) ~ C / C
5. R 2, Simp
6. R v P 5, Add7. Gv M 1,6, MP ' '

8.EvF 3, 7, CD
9. C 4, 8, MP

(4) 1. M v P
2. (P v S) ~ (R ° D)
3. -M / R4. P 1,3, DS ";

5. P v S 4, Add
6. RoD 2, 5, MP
7.R 6, Simp

(5) 1. H ~ [(I v P) ~ E]
2. (Hv W) ~-E
3. H / -(I v P)
4. H v W 3, Add
5. -E 2, 4, MP

6.(lvP)~E 1,3,MP
7. -(I v P) 5, 6, MT

(6) 1. (P v S) ~ [(L ~ R) ° (I ~ M)]

2. (P v N) ~ (L v I)
3.poW /RvM
4. P 3, Simp
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5. P v N 4, Add
6. Lvi 2, 5, MP
7. P v S 4, Add
8. (L:) R) 0 (I:) M) 1,7, MP
9. R v M 6, 8, CD

(7) 1. (-C v -M):) (-C:) T)
2. C v -T
3. -C / B
4. -C v -M 3, Add
5. -C:) T 1,4, MP
6. T 3, 5, MP
7. Tv B 6, Add
8. -T 2, 3, DS
9.B 7, 8, DS

(8) 1. (F v A) :) (H 0 P)

2. L :) A
3. D:) F
4. (D v L) 0 1 / H
5. (D :) F) 0 (L:) A) 2, 3, Conj

6. D v L 4, Simp
7. F v A 5,6, CD
8.HoP 1,7,MP
9. H 8, Simp

(9) I.L:)G
2. C :) A
3. (GvA):)(-Lo-M)
4.LvC
5. C :) I. /1
6. (L:) G) 0 (C:) A) 1, 2, Conj
7. G v A 4,6, CD
8.-Lo-M 3,7,MP
9. -L 8, Simp

10. C 4, 9, DS
11.1 5, 10,MP

(10) 1. (V 0 -E) :) (P :) E)

2. V :) -E

3. Vol
4.-E:)(PvJ) /Jo-E
5. V 3, Simp
6. -E 2, 5, MP
7. V 0 -E 5, 6, Conj

8. P:) E 1,7, MP
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9. -P 6, 8, MT
IO.PvJ 4,6,MP
11. J 9, 10, DS
12. J ° -E 6, 11, Conj

Exercise 7.3
Partl

1. -No-G 2 9. Eo(HoQ) 3

2. (S ° T) v (S 0 U) 3 10. -(R 0 P) 1

3. (MvG)vT 1 11. -Bv--E 1

4. AoS 3 12. (-QvT)o(-QvR) 3

5. R v T 1 13. H:J --(L v D) 2

6. Ho(ZvW) 2 14. (MoR)o-T 3

7. -G ° --Q 1 15. D v (-K ° -W) 1

8. J:J(-NvS) 3

Part II

1. C v K 1, Com 9. -L 2, DN
2, 3, DS 1, 3, DS

2. -(R 0 N) 2, DM 10. (D v N) 0 (D v H) 1, Dist
1, 3, MT 2, Simp

3. ToH 1, Com 11. Kv(EoG) 1, Dist
2, Simp 2, 3, DS

4. L ° (S ° F) 1, Assoc 12. N v F 2, Com
2, Simp 1, 3, CD

5. -B v --K 1, DN 13. M v (G v T) 1, Assoc
2,DM 2,3,DS

6. --A 2, DN 14. -Av-S 2, DM
1, 3, MT 1, 3, CD

7. Do (M vN) 1, Dist 15. -Rv -T 1, Add
2, Simp 2, DM

8. U v T 2, Com
I,3,MP
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Part ill

(1) 1. (-M:J P) . (-N:J Q)
2. -(M . N) I P v Q
3. -Mv-N 2, DM
4. P v Q 1, 3, CD

(2) I.Jv(K.L)
2. -K I J
3. (J v K) . (J v L) 1, Dist
4. J v K 3, Simp
5. KvJ 4, Com
6. J 2, 5, DS

(3) 1. R:J -B
2.DvR
3. B ID
4. --B 3, DN
5. -R 1, 4, M'T
6. R v D 2, Com
7. D 5, 6, DS

(4) 1. (0 v M):J S
2. -S I -M
3. -(0 v M) 1,2, MT
4. -0 . -M 3, DM
5. -M . -0 4, Com

6. -M 5, Simp

.!

(5) 1. Q v (L v C)
2. -C ILvQ
3. (Qv L)v C 1, Assoc
4. C v (Q v L) 3, Com
5. Q vL 2, 4, DS
6.LvQ 5, Com T

(6) 1. -(-E. -N):J T
2. G~ (NvE) I G:J T
3. (--E v--N) ~ T 1, DM r' r

4. (EvN)~T 3, DN
5. (N v E) :J T 4, Com
6. G ~ T 2, 5, HS

(7) 1. H . (C . T)

2. -(-F. T) IF
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3.-Fv-T 2, OM
4. F v -T 3, ON
5. -T v F 4, Com
6.(H.C)oT 1, Assoc
7. T 0 (H 0 C) 6, Com
8. T 7, Simp
9. -T 8, ON

10. F 5, 9, OS

(8) 1. (E 0 I) v (M . U)

2. -E / M
3. -Ev-I 2, Add
4. -(E 0 I) 3, OM
5. M 0 U 1, 4, OS
6. M 5, Simp

(9) 1. -(J v K)
2. B :) K
3.S:)B /-So-J
4. -J . -K 1, OM
5. -K 0 -J 4, Com

6. -K 5, Simp
7. -B 2, 6, MT

8.-S 3,7,MT
9. -J 4, Simp

10. -S . -J 8,9, Conj

(10) 1. (G 0 H) v (M 0 G)
2. G :) (T 0 A) / A
3. (G. H) v (G 0 M) 1, Com

4. Go (H v M) 3, Oist
5. G 4, Simp
6. T . A 2, 5, MP
7. A 0 T 6, Com
8. A 7, Simp

(11) 1.(DoS)v(CoT)
2. -T / S
3. -T v -C 2, Add
4. -C v -T 3, Com
5. -(C 0 T) 4, OM
6. (C 0 T) v (D 0 S) 1, Com
7. DoS 5, 6, OS
8.S00 7, Com
9. S 8, Simp
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(12) 1. -(U v R)
2. (-R v N) ~ (P 0 H)
3. Q~-H I-Q
4.-Uo-R 1,DM
5. -R 0 -U 4, Com

6. -R 5, Simp
7. -RvN 6, Add

8.poH 2,7,MP
9. HoP 8, Com

10. H 9, Simp
11.-H 10,DN
12. -Q 3, 11,MT

(13) 1. -(F 0 A)

2. -(L v -A)
3.D~(FvL) I-D
4.-Lo-A 2,DM
5 --Ao-L 4 Com. '
6. -A 5, Simp

7.-Fv-A 1,DM
8. -Av -F 7, Com
9. -F 6,8, DS

10. -L 4, Simp
11. -F 0 -L 9,10, Conj

12.-(FvL) 11,DM
13. -D 3, 12, MT

(14) 1. [(1 v M) v G] ~-G
2.MvG 1M
3.(MvG)vl 2, Add
4. I v (M v G) 3, Com
5. (1 v M) v G 4, Assoc
6. -G 1, 5, MP
7. G v M 2, Com
8. M 6, 7, DS

(15) 1.E~-B
2. U ~ -C
3. -(-E 0 -U) I-(B 0 C)

4. (E ~ -B) 0 (U ~ -C) 1, 2, Conj
5.-Ev--U 3,DM
6. E v U 5, DN
7. -B v -C 4,6, CD

8.-(BoC) 7,DM
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(16) I.-(KvF)
2. -F ~ (K v C)

3. (GvC)~,."H /-(KvH)
4. -K 0 -F 1, DM

5.-Fo-K 4, Com
6. -F 5, Simp
7. K v C 2, 6, MP

8. -K 4, Simp
9.C 7,8,DS

IO.CvG 9, Add
11. G v C 10, Com
12. -H 3,11, MP
13. -K 0 -H 8, 12, Conj

14. -(K v H) 13, DM

(17) I.Sv(lo-J)
2. S ~ -R

3.-J~-Q /-(RoQ)
4. (S vI) 0 (S v-J) 1, Dist
5. (S v -J) 0 (S v I) 4, Com

6. S v -J 5, Simp
7. (S ~ -R) 0 (-J ~ -Q) 2,3, Conj

8. -R v -Q 6, 7, CD
9. -(R 0 Q) 8, DM

(18) I.(JvF)vM
2. (J v M) ~ -p
3.-F /-(FvP)
4. (F v J) v M 1, Com
5. F v (J v M) 4, Assoc
6. J v M 3, 5, DS
7. -P 2, 6, MP
8. -F 0 -P 3, 7, Conj

9. -(F v P) 8, DM

(19) 1. (K 0 P) v (K 0 Q)

2. P ~ -K / Q v T
3. K 0 (P v Q) 1, Dist

4. K 3, Simp
5. --K 4, DN
6. -P 2, 5, MT
7. (P v Q) 0 K 3, Com

8. P v Q 7, Simp
9. Q 6,8, DS

IO.QvT 9,Add
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(20) 1. E v -(D v C)
2. (E v -D) :::> C / E
3. E v (-D 0 -C) 1, DM
4. (E v -D) 0 (E v -C) 3, Dist
5. E v -D 4, Simp
6. C 2, 5, MP
7. (E v -C) 0 (E v -D) 4, Com

8. E v -C 7, Simp
9. -C v E 8, Com

10. --C 6, DN
II.E 9,10,DS

(21) 1. A 0 (F 0 L)

2. A:::>(UvW)3. F:::> (U v X) / U v (W 0 X)
4. (A 0 F) 0 L 1, Assoc
5. A 0 F 4, Simp
6. A 5, Simp
7. U v W 2, 6, MP
8. F 0 A 5, Com
9. F 8, Simp

10. U v X 3,9, MP
11. (U v W) 0 (U v X) 7, 10, Conj
12. U v (W 0 X) 11, Dist

(22) 1. (ToR):::>P
2. (-P 0 R) 0 G

3. (-TvN):::>H /H
4. -P 0 (R 0 G) 2, Assoc

5. -P 4, Simp
6. -(T 0 R) 1,5, MT
7. -Tv -R 6, DM
8. -Rv -T 7, Com
9. (R 0 -P) 0 G 2, Com

10. R 0 (-P 0 G) 9, Assoc
11. R 10, Simp
12. --R 11, DN
13. -T 8, 12, DS
14.-TvN 13, Add
IS. H 3, 14, MP

(23) 1. P v (I 0 L)
2. (P v I) :::> -(L v C)
3. (po-C):::>(EoF) /FvD
4. (P v I) 0 (P vL) 1, Dist
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5. P v I 4, Simp
6. -(L v C) 2, 5, l\I1P
7. -L 0 -C 6, DM

8. -L 7, Simp
9. (P v L) 0 (P v I) 4, Com

10. P v L 9, Simp
11. L v P 10, Com
12. P 8, 11, DS
13. -C 0 -L 7, Com

14. -C 13, Simp
15. P 0 -C 12, 14, Conj
16.EoF 3, 15,l\I1P
17. FoE 16, Com
18. F 17, Simp
19.FvD 18, Add

(24) 1. B v (S 0 N)

2. B ::) -S
3.S::)-N /BvW
4. (B v S) 0 (B v N) 1, Dist
5. B v S 4, Simp
6. (B ::) -S) 0 (S::) -N) 2,3, Conj
7. -S v -N 5, 6, CD

8. -(S 0 N) 7, DM
9. (S 0 N) v B 1, Com

10. B 8,9, DS
11. B v W 10, Add

(25) 1. (-M v E)::) (S::) U)
2. (-Q v E)::) (U::) H)
3. -(M v Q) / S::) H

4. -M 0 -Q 3, DM
5. -M 4, Simp
6. -M v E 5, Add

7.S::)U 1,6,l\I1P
8. -Q 0 -M 4, Com

9. -Q 8, Simp
10. -Q v E 9, Add
11. U ::) H 2, 10, l\I1P
12. S ::) H 7, 11, HS

(26) 1. (-R v D)::) -(F 0 G)

2. (F 0 R) ::) S
3. F 0 -S / -(S v G)

4. -S 0 F 3, Com
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S. -S 4, Simp
6. -(F 0 R) 2, 5, MT

7. -F v -R 6, DM
8. F 3, Simp
9. --F 8, DN

IO.-R 7, 9, DS
11. -R v D 10, Add
12. -(F 0 G) 1, 11, MP

13. -F v -G 12, DM
14. -G 9, 13, DS
IS. -S 0 -G 5, 14, Conj

16. -(S v G) IS, DM

(27) 1. -Q ::) (C 0 B)
2. -T ::) (B 0 H)

3.-(QoT) /B
4. -Q v -T 3, DM
S. [-Q::) (C 0 B)] 0 [-T::) (B 0 H)] 1,2, Conj
6. (C 0 B) v (B 0 H) 4, 5, CD
7. (B 0 C) v (B 0 H) 6, Com
8. B 0 (C v H) 7, Dist

9. B 8, Simp

(28) 1. -(A 0 G)
2. -(A 0 E)

3.GvE /-(AoF)
4. -A v -G 1, DM
S. -A v -E . 2, DM

6. (-A v -G) 0 (-A v -E) 4,5, Conj

7.-Av(-Go-E) 6, Dist
8. -A v -(Gv E) 7, DM

9. -(G v E) v -A 8, Com
10. --(G v E) 3,DN

II.-A 9, IO,DS
12. -Av-F 11, Add
13. -(A 0 F) 12, DM

(29) 1. (M 0 N) v (0 0 P)

2. (N v 0) ::) -P / N
3. [(M 0 N) v 0] 0 [(M 0 N) v P] 1, Dist
4. (M 0 N) v 0 3, Simp
S. 0 v (M 0 N) 4, Com
6. (0 v M) 0 (0 v N) 5, Dist
7. (0 v N) 0 (0 v M) 6, Com

8. OvN 7, Simp
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9.NvO 8,Com

10. -P 2,9,MP
11. [(M. N) v P] ° [(M ° N) v 0] 3, Com

I2.(MoN)vP 11, Simp
13. P v (M ° N) 12, Com
I4.M.N IO,I3,DS
15. N . M 14, Com
16. N 15, Simp

(30) 1. (T ° K) v (C . E)

2. K ::) -E
3.E::)-C IT oK
4. [(T ° K) v C] ° [(T ° K) v E] 1, Dist
5. [(T v C) ° (K v C)] ° [(T v E) ° (K v E)] 4, Com, Dist

6. K v E 5, Com, Assoc, Simp
7. (K::) -E) ° (E::) -C) 2,3, Conj

8. -E v -C 6, 7, CD
9. -C v -E 8, Com

IO.-(CoE) 9,DM
II.(CoE)v(ToK) 1, Com
I2.T.K IO,II,DS

PartlY

(1) I.(SoD)v(SoH)
2. S ::) (I . R) ISo R

3. So (DvH) 1, Dist
4. S 3, Simp
5. 1 ° R 2, 4, MP
6. R ° 1 5, Com
7. R 6, Simp
8. S ° R 4, 7., Conj

(2) 1. (C ° l)v (H 01)

2. B ::) -I I ~B
3. (10 C) v (10 H) 1, Com
4. 1 ° (C v H) 3, Dist
5. 1 4, Simp
6. --1 5, DN
7. -B 2, 6, MT

(3) I.-(SvC)
2. -(S ° R) ::) (C v D) I D
3.-So-C I,DM
4. -S 3, Simp
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5. -S v -R 4, Add
6. -(S 0 R) 5, DM
7. C v D 2, 6, MP
8. -C 3, Com, Simp
9.D 7,8,DS

(4) I.Gv(RoE)
2. (GvE):J-R /GvM
3. (G v R) 0 (G v E) 1, Dist
4. (G v E) 0 (G v R) 3, Com

5. GvE 4, Simp
6. -R 2, 5, MP
7. GvR 3, Simp
8. R v G 7, Com
9. G 6,8, DS

IO.GvM 9, Add

(5) 1. Eo (P 0 B)
2. (E 0 B) ::) -(P 0 -M) / E 0 M
3. Eo (B 0 P) 1, Com
4. (E 0 B) 0 P 3, Assoc
5. Eo B 4, Simp
6. -(P 0 -M) 2, 5, MP
7. -P v --M 6, DM " .
8. P 0 (E 0 B) 4, Com

9. P 8, Simp
10. --P 9, DN
11. --M 7, 10, DS
12. M 11, DN
13. E 3, Simp
14. E 0 M 12, 13, Conj

(6) I.F::)(UoR)
2. -F ::) (p 0 1)

3. F v -F / U v P
4. [F::) (U 0 R)] 0 [-F::) (p 0 1)] 1,2, Conj

5. (U 0 R) v (P 0 S) 3, 4, CD
6. [(V 0 R) v P] 0 [(V 0 R) v S] 5, Dist
7. (U 0 R) v P 6, Simp
8. P v (U 0 R) 7, Com
9. (p v U) 0 (P v R) 8, Dist

10. P v U 9, Simp
II.UvP 10, Com
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(7) I.R~(CvM)
2. -(I v C)
3.-(AvM) /-R
4. -I 0 -C 2, DM
5. -A 0 -M 3, DM
6. -C 0 -I 4, Com

7. -C 6, Simp
8. -M 0 -A 5, Com

9. -M 8, Simp
10.-Co-M 7, 9, Conj
11. -(C v M) 10, OM
12. -R 1, 11, MT

(8) 1. (P v U) ~ -L

2. (IvW)~-K
3. L 0 K / -(V v W)
4. L 3, Simp
5. --L 4, ON

6.-(PvU) 1,5,MT
7. -P 0 -U 6, OM
8. -U 0 -P 7, Com

9. -U 8, Simp
10. K 3, Com, Simp
11.--K 10, ON
12. -(I v W) 2, 11, MT
13. -I 0 -W 12, DM

14. -W 13, Com, Simp
15. -U 0 -W 9, 14, Conj

16. -(V v W) 15, OM

(9) 1. -(S v E)
2. (-S 0 M) ~ E / -M
3. -S . -E 1, OM
4. -E o-S 3, Com
5. -E 4, Simp
6. ~(-S 0 M) 2, 5, MT

7. ~~S v -M 6, OM
8. S v -M 7, ON

9. -S 3, Simp
10.-M 8, 9, OS
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2. -E v (G 0 W)

3.-Pv-W /-E
4. (-EvB)o(-EvP) I,Dist
5. (-EvP)o(-EvB) 4,Com
6. -E v P 5, Simp
7. (-E v G) 0 (-E v W) 2, Dist
8. (-E v W) 0 (-E v G) 7, Com

9. -EvW 8, Simp
10. (-EvP) 0 (-E vW) 6,9, Conj
11. -E v (P 0 W) 10, Dist

12. (poW)v-E II,Com
13.-(poW) 3,DM
14. -E 12, 13, DS

Exercise 7.4
Part I

1. G~Q 3 9. D=H 1

2. (R 0 S) ~ N 1 10. S ~ G 3

3. -P~-H 2 11. J~F 2

4. B = N 1 12. (C 0 H) ~ A 3

5. A 2 13. W=-T 2

6. -Q ~ --L 3 14. (K ~ ~ = S 1

7. --CvF 1 15. S~D 1

8. G ~ (N ~ Z) 2

Part II

1. J~M I,Impl 5. (G~B)o(H~C) I,Trans
2, 3, HS 2, 3, CD

2. J~(F~N) I,Exp 6. (JoM)~Q I,Exp
2, 3, MP 2, 3, MP

3. (C~A)o(A~C) 1,2,Conj 7. H~(C~R) I,Impl
3, Equiv 2, Exp

4. KvK 1,2, CD 8. T~G 1, Trans
3, Taut 2, 3, HS
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