EXERCISESFOR SECTION 4.6
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13.

1.

~No

B
2. ~B
3. B& ~B
B
A—>A
2 ~B
3 B
4 B& ~-B
5 ~B
~B—>-B
~~B v ~B
Bv-~-B

(A—>A)—>((Bv-~B)

NogarwdNE

10.

~[(A v B) v ~C]
~(AvB) & ~—C
~(A v B)
~A & ~B

~B

~C—>C

~[(AvB)v~C] > (~C—>C)
~[(AvB)v~C]v(~-C—C)
[[AvB)v~C]v(~-C—C)

PA-CP

PA-RAA
Cl1.2

RAA 2-3

CP1-4

PA-CP
PA-CP

PA-RAA
Cl 2,3

RAA 3-4

CP2-5
Impl 6
DN 7

CP1-8

PA-CP
DeM 1
CE?2
DeM 3
CE4
CE4
CE?2

PA-CP
DN 7

CP8-9
CP1-10

Impl 11
DN 12
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1 G
2. ~G
3. Gé& ~G
4 ~G
G—->~—G
6 ~G
7. ~G
8. ~G & —~G
9. ~G
10. G
~G—->G

G—>~—G) & (—G—->G)
G ~—G

1. (P& Q) >R

2. P
3. Q
4, P& Q
5. R

6. Q—->R

7. P> (Q—>R)

[(P& Q) —» Rl —» [P~ (Q—R)]

1. H-o-H
2. H
3. ~H
4. H&-H
5. ~H

(H—>~H) > ~H

PA-CP

PA-RAA
Cl 1.2

RAA 2-3
CP1-4
PA-CP

PA-RAA
Cl 6,7

RAA 7-8
DN 9

CP6-10
Cl 5,11
Equiv 12
PA-CP
PA-CP
PA-CP
Cl 23
MP 14
CP35

CP2-6

PA-CP
PA-RAA
MP 1,2
Cl23

RAA 2-4
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2 F->G
3. F
4. G
S. G—->H
6. H
7. F—>H

8. (F>G)—>(F—>H)

[F>(G—->H)]—>[(F—>G)—> (F—>H)]

1. ~H—>H

2 ~H

3 H

4 H& ~H
5 ~~H
6 H
(~H—>H)—>H
1 A—>B

2 A

3. B

4, A&B

5. A (A&B)

(A—>B)—>(A—>(A&B)

Lo

J

2. J& K
3. K

4, (& K)->K

J—> (J& K) > K)

PA-CP
PA-CP
PA-CP
MP23
MP13
MP 4,5
CP3-6
CP2-7

CP1-8

PA-CP
PA-RAA
MP 1,2
Cl23

RAA 2-4
DN 5

CP1-6

PA-CP
PA-CP
MP 1,2
Cl23
CP2-4

CP1-5

PA-CP

PA-CP
CE?2

CP2-3

CP1-4



(13) 1.  ~(A->B) PA-CP

2 B PA-CP
3. ~(~A v B) Impl 1
4. ~A & ~B DeM 3
5 ~~A CE4
6 A DN 5
7. Bo>A CP2-6
8. ~A—>B)—>(B—>A) CP1-7
0. (A—>B)v(B—>A) Impl 8
(14) 1. ~J PA-CP
2. Jv K PA-CP
3. ~J—>K Impl 2
4. K MP 1,3
5. JvK)—>K CP2-4
6. ~J—>[JvK)—>K] CP1-5
(15) 1 F& G PA-CP
2. ~F PA-CP
3. ~K PA-RAA
4. F CE1l
5. F& ~F Cl 24
6. K RAA 3-5
7. ~F—>K CP2-6
8. (F& G) > (-F—>K) CP1-7
9. ~(F& G) v (~F > K) Impl 8
(16) 1 Jo K PA-CP

2 J&L PA-CP
3. ) CE2
4. (I-5K& (K- Equiv 1
5 J>K CE4
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9.

6.
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K
L
K&L

(J& L) > (K&L)

10. (oK) >[(&L) > (K & L)]

1

4.

J—>K

~K—~J

5. J>K)> (K>~

1

8.

Je K

2.

7.

K—>J

J

J->K &K=
J—>K

K

o0k w

J—> K

K—>J—>UJ—>K)

9. e K) > [(K—>J)—> (- K)]

1.

Jeo K

2.

J—>L

K

J->K& K->
K—>J

J

L

No ok ow

K—-L

MP 3,5
CE2
Cl 6,7
CP2-8

CP1-9

PA-CP

PA-CP
MT 1,2

CP23

CP1-4

PA-CP
PA-CP
PA-CP
Equiv 1
CE4
MP 3,5
CP3-6
CP2-7

CP1-8

PA-CP
PA-CP

PA-CP
Equiv 1
CE4

MP 3,5
MP 2,6

CP3-7
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(23)

0. (J->L)>K->L)

oK) > [J->L)»>(K->L)

1 P
2. ~(QvP)
3. ~Q& ~P
4, ~P
5. P& ~P
6 QvP
P> (QvP)
1 P& Q
2. P->Q&(Q—>P
3. ~PvQ & (Q—P)
4, ~PvQ) & (~QvP

PeQ - [(-PvQ & (~QvP)]

6. (~-PvQ) & (-QvP)
7. ~PvQ & (Q—P)
8. P->Q&(Q—-P
9. PoQ

[(-PvQ) & (~QVvP)] - (P-Q)

[P Q) = [(-PvQ & (-QVPI & [[(-PvQ) & (-QVv P)] - (P Q)] CI 510

(P Qe [(-PvQ) & (-QVvP)

1. M v N
2. ~M v N

3. ~N
4, ~M —- N
5. ~~M
6. ~M —> N
7. ~~~M
8. ~M & ~—~—M

CP2-8

CP1-9

PA-CP

PA-RAA

DeM 2

CE3

Cl14

RAA 2-5

CP1-6
PA-CP
Equiv 1
Impl 2
Impl 3
CP1-4
PA-CP
Impl 6
Impl 7
Equiv 8
CP6-9
Equiv 11

PA-CP

PA-CP

PA-RAA

Impl 1

MT 34

Impl 2

MT 3,6

Cl 5,7

RAA 3-8



(24)

(26)

(27)

11.

16.

10. (M vN)—>N CP 29
(M v N)—>[(-M v N)—> N] CP1-10
1. R>9&R->T) PA-CP
2. R PA-CP
3. R—>S CE1l
4. Ro>T CE1l
5. S MP 2,3
6. T MP 24
7. S&T Cl 5,6
8. R—>(S&T) CP2-7
[R>9&(R->T)]>[R—(S&T)] CP1-8
1. (S>RV(T>R) PA-CP
2. S&T PA-CP
3 ~R PA-RAA
4 ~(S—>R) > (T—>R) Impl 1
5. ~(~SvR)—> (T—>R) Impl 4
6. (~~S& ~R) > (T > R) DeM 5
7 (S&~R) > (T—>R) DN 6
8 S CE2
9. S& ~R Cl 38
10. T->R MP 7,9
11. T CE2
12. R MP 10,11
13. R& ~R Cl 3,12
14. R RAA 3-13
15. (S&T)—>R CP2-14
[(C>RVv(T>R]—>[(S&T)—>R] CP1-15
1. K& (L&-~L) PA-RAA
2. L&~L CE1
~[K& (L & ~L)] RAA 1-2
4. H PA-CP
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15.
16.
17.
18.

11.
12.
13.

5.  H-oH
6. H

7. (H—>H)—>H
H—- (H->H)—>H)
9. (H—>H)—>H
10. ~H
11. ~(H —> H)
12. ~(~H v H)
13. ~H & ~H
14. H
(H>H)—>H)—>H
[H>(H->H)>H)]&[(H>H)—>H) > H]

H< (H—>H)—>H)
~K& (L& ~L)] & [H<«< (H— H) > H)]

1 ~[(S—> 9 > A]
2. A
3. S—>S
4, S—>S
5. (S>9&A
6. A

7. (S—>9—>A

PA-CP
MP 4,5

CP5-6
CP4-7
PA-CP
PA-RAA
MT 9,10
Impl 11
DeM 12
RAA 10-13

CP9-14

Cl 8,15

Equiv 16

Cl 3,17
PA-CP
PA-CP
PA-RAA
PA-CP
Cl 23
CES5

CP4-6

8. [(S>9 >Al&~[(S—>9—>A] CI17

9. ~(S—>9
10. A—>~S5->9
~[(S—> 9 >A]l > [A>~(5—>9)]

~[(S—> 9 > A]lVIA>~(S—> 9)]
[(S—> 9 > A]lVIA>~(S5—>9)]

RAA 3-8
CP2-9
CP1-10

Impl 11
DN 12



