EXERCISESFOR SECTION 4.4
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1.

17.
18.

=

(AvB)—>C
2. A
3. ~C
4, ~(A v B)
5. ~A & ~B
6. ~A
7. A& ~A
8 C
A—>C
10. B
11. ~C
12. ~(A v B)
13. ~A & ~B
14. ~B
15. B&-~B
16. C
B—->C

A—>C)& (B—C)

~A—>B

A—>B

3. ~B

4. ~A

5. ~~A

6. A

7. A& ~A

B

A—->(BvC

2. ~[(A - B) v (A —>C)]
3. ~A—>B)& ~(A—>C
4, ~(A —> B)

5. ~(A - C)

PR
PA-CP

PA-RAA
MT 1,3
DeM 4
CES

Cl 2,6

RAA 3-7
CP2-8
PA-CP

PA-RAA
MT 1,11
DeM 12
CE13

Cl 10,14

RAA 11-15

CP 10-16
Cl 9,17

PR
PR

PA-RAA
MT 2,3
MT 1,3
DN 5

Cl 4,6

RAA 3-7

PR

PA-RAA
DeM 2
CE3
CE3

L (A>C&(B—-C

~(A->B)VvA->0



()

(6)

18.

=

18.

(BvC)& ~(BvC)

(A—>B)v(A—>C)

A—>B

A—>-B

3. A

4. B

5. ~B

6. B& ~B
~A

A&B)—>C

2. ~[(A—>C)v (B — Q)
3. ~A—>C)& ~(B—C)
4. ~(A—>C)
5. ~B —>0C)
6. ~(~A v C)
7. ~(~B v C)
8. ~~A & ~C
9. ~~B & ~C
10. ~~A

11. ~~B

12. A

13. B

14. A&B

15. C

16. ~C

17. C&~C

(A C)v(B—C)

Impl 4
Impl 5
DeM 6
DeM 7
CES8
DN 10
CES8
CE9

Cl 12,13
DeM 14
MP 1,11
Cl 15,16

RAA 2-17

PR
PR

PA-RAA
MP 1,3
MP 2,3
Cl 4,5

RAA 3-6

PR

PA-RAA
DeM 2
CE3
CE3
Impl 4
Impl 5
DeM 6
DeM 7
CES8
CE9
DN 10
DN 11
Cl 12,13
MP 1,14
CES8

Cl 15,16

RAA 2-17

~(A->Cv(B->C0O



(8)

(9)

(10)

(11)

10.

=

~No

11.
12.
13.

Lo

A—>(B&C)
2. A

3. B&C
4 B
A—>B

6 A

7 B&C
8 C
A—>C

A—>B)& (A—>C

A&B
2. A
3. B
A—->B

~Tv(S& U)
T—>(S&U)

T->U
~TvU

~TvS & (-TvU)

K—->K

2. ~(A > A)
3. ~(~A Vv A)
4. ~A & ~A
5. A& ~A

(A—>A)

PR

PA-CP
MP 1,2
CE3

CP2-4

PA-CP
MP 1,6
CE7

CP6-8
Cl 59

PR

PA-CP
CE1

CP2-3

PR
Impl 1

PA-CP
MP23
CE 4

CP35
Impl 6

PA-CP
MP 238
CE9

CP8-10
Impl 11
Cl 7,12

PR
PA-RAA
Impl 2
DeM 3
DN 4

RAA 2-5

S (A>B)& (A—>C)

L (TvS & (-TvU)

L (A—>A)



12) 1

N

13.

(13)

=

14 1.

10.

(15 1

A—>B

C—>D

AvC

4, ~(B v D)
5. ~B & ~D
6. ~B

7. ~A

8. ~D

9. ~C

10. ~A & ~C
11. ~(A v C)
12. AvC)&~AvO
BvD

P& ~P

2. ~H

3. P

4, ~P

5. P& ~P
H

A—>(B->C
(A—>B)& ~C
3. A

4, B—->C
5. ~C

6. ~B

7. A—>B
8. B

9. B & ~B
~A
(A—>B)—>C

2 B

~(~A v B)

3.
4. ~A—>B)
5
6 ~A & ~B

PR
PR
PR

PA-RAA
DeM 4
CE5
MT 1,6
CES5
MT 2,8
Cl 79
DeM 10
Cl 311

RAA 4-12

PR

PA-RAA
CE1l
CE1l

Cl 34

RAA 2-5

PR
PR

PA-RAA
MP 1,3
CE2
MT 4,5
CE2
MP 3,7
Cl 6,8

RAA 3-9

PR
PA-CP

PA-RAA
MT 1,3
Impl 4
DeM 5

.BvD

.B—>C



(16)

10.

13.

8 B&-~B
9 C
B—->C
O P
Ov-~P
3 ~(Pv ~0)
4 ~P& ~~O
5. ~P& O
6. O->P)&P—->0
7 O->P
8 P—>O
9. ~P
10. O
11. ~0
12. 0& ~O
Pv-~O

CEG6
Cl 2,7

RAA 3-8

CP2-9

PR
PR ~Pv~O

PA-RAA
DeM 3
DN 4
Equiv 1
CE6
CE6
CES5
CES5
MT 7,9
Cl 10,11

RAA 3-12

NOTE: I'm pretty sure that there are other, better ways of providing this proof. But this works, too.

(18)

(19)

1.
2.

(LvM)—>P

M

3. ~P

4, ~(L v M)
5. ~L & ~M
6. ~M

7. M & ~M

P

H+< K

~(H & K)
H—>K)& (K—>H)
K—H

5. K

6. H

7 H&K

8 (H& K) & ~(H & K)

~K

PR
PR ~ P

PA-RAA
MT 1,3
DeM 4
CES

Cl 2,6

RAA 3-7

PR

PR s ~K
Equiv 1

CE3

PA-RAA
MP 4,5
Cl 5,6
Cl 2,7

RAA 5-8



(20)

(21)

(22)

(23)

(24)

1

1.

Lo

~J&~) > (P->Q)

2. ~(P—> Q)

3. ~~(J& ~J)

4, J& ~J

P—>Q

K—->L

2. K
3. ~(L v M)
4, ~L & ~M
5. ~L
6. L
7. L&~L

8 LvM

K-> (LvM)

P—>Q

PvR

~Q

~P

5. ~R

6. ~P& ~R

7 ~PvR)

8 (PvR)& ~(PVvR)

R

R& ~P

A —>~B

C—>B

3. A

4, ~B

5. ~C

A —>~C

~(A —> B)

PR

PA-RAA
MT 1,2
DN 3

RAA 2-4

PR
PA-CP

PA-RAA
DeM 3
CE4
MP 1,2
Cl 5,6

RAA 3-7

CP2-8

PR
PR
PR
MT 1,3

PA-RAA
Cl45
DeM 6
Cl 2,7

RAA 5-8
Cl 49
PR

PR
PA-CP
MP13
MT 2,4
CP35

PR
PR

LP->0Q

~ K> (LvM)

~R&~P

LA ~C



(26)

(27)

(28)

3.

13.

Lo

12.
13.

N

(C>B)&(B—>C)

4. C
5. ~D
6. C—>B
7. B
8. ~(~A v B)
9. ~~A & ~B
10. ~B
11. B&-~B
12. D
C—->D
H— K
H& K)—>L
3. H
4. K
5. H&K
6. L
H—->L
H—->O
~K—>-~0
3 ~(0 & K)
4 H
5 O
6. ~~0
7. ~~K
8 K
9. 0& K
10. (O& K) & ~(0 & K)
11. ~H
~(0&K)—>~H
(O& K)v-~H

(AvB)—>(C&D)
(CvD)—>E
A

Equiv 2
PA-CP

PA-RAA
CE3
MP 4,6
Impl 1
DeM 8
CE9

Cl 7,10

RAA 5-11

CP4-12

PR
PR

PA-CP
MP13
Cl 34
MP25

CP3-6

PR
PR

PA-CP

PA-RAA
MP 1,4
DN 5
MT 2,6
DN 7

Cl 58
Cl 3,9

RAA 4-10

CP3-11
Impl 12

PR
PR
PR

- (O& K) v ~H



16.

No ok

12.
13.
14.
15.

~(Cv D)
~C& ~D

8. ~(A v B)
9. ~A & ~B
11. A& ~A

AvB
C&D

C&-~C

PA-RAA
MT 2,4
DeM 5
CEG6

PA-RAA
DeM 8
CE9
3,10

RAA 8-11
MP 1,12
CE13

Cl 7,14

RAA 4-15



