Dear all,

Please note that in switching back and forth between different versions of Word at home and at work, some of the special characters got switched.  I think I got them all, but if you see a triangle where a conditional should be, just change it back.  Same thing for “&” and “(”. - MPW

8.3.1

(2)

1. (x)~Ax v (x)~Bx

2. (x)Bx
/(x)~Ax

3. ~(x)~Bx
2 CQ

4. (x)~Ax
1,3 DS

(3)

1. ~(x)Ax
/(x)(Ax(Bx)

2. (x)~Ax
1 CQ

3. ~Ax
2 UI

4. ~Ax v Bx
3 Add

5. Ax ( Bx
4 Impl

6. (x)(Ax(Bx)
5 UG

(5)

1. (x)(Ax(Bx) v (Cx v Dx)

2. ~(x)Dx
/(x)Bx

3. (x)~Dx
2 CQ

4. ~Da
3 EI

5. ~Da v ~Ca
4 Add

6. ~Ca v ~Da
5 Comm

7. ~(Ca(Da)
6 DM

8. (x) ~(Cx(Dx)
7 EG

9. ~(x)(Cx(Dx)
8 CQ

10. (x) (AxBx)
1,9 DS

11. Ax(Bx
10 UI

12. Bx
11 Simp.

13. (x)Bx
12 UG

(6)

1. (x)~Ax ( (x)(Bx(Cx)

2. ~(x)(Ax v Cx)
/~(x)Bx

3. (x)~ (Ax v Cx)
2 CQ

4. ~(Aa v Ca)
3 EI

5. ~Aa(~Ca
4 DM

6. ~Aa
5 Simp

7. (x)~Ax
6 EG

8. (x)(Bx(Cx)
1,7 MP

9. Ba(Ca
8 UI

10. ~Ca
5 Simp

11. ~Ba
9, 10 MT

12. (x)~ Bx
11 EG

13. ~(x)Bx
12 CQ

 (8)

1. (x)Ax ( (x)~ Bx

2. ~(x)Bx ( (x)~ Cx
/(x)Cx ( (x)~ Ax

3. (x)~ Bx ( (x)~ Cx
2 CQ

4. (x)Ax ( (x)~ Cx
1,3 HS

5. ~(x)~ Cx ( ~(x)Ax
4 Trans

6. (x)Cx ( ~(x)Ax
5 CQ

7. (x)Cx ( (x)~ Ax
6 CQ

 (9) 1. (x)(Ax v Bx) ( (x)Cx

2. (x)~Cx
/~(x)Ax

3. ~(x)Cx
2 CQ

4. ~(x)(Ax v Bx)
1,3 MT

5. (x)~(Ax v Bx)
4 CQ

6. (x)(~Ax ( ~Bx)
5 DM

7. ~Ax ( ~Bx
6 UI

8. ~Ax
7 Simp

9. (x)~Ax
8 UG

10. ~(x)Ax
9 CQ

(11)

1. ~(x)(Ax ( ~Bx)

2. ~(x)(Ax ( ~Cx)
/(x)(Ax ( (Bx  Cx))

3. (x)~ (Ax ( ~Bx)
1 CQ

4. (x)~ (Ax ( ~Cx)
2 CQ

5. (x)(~Ax v ~~Bx)
3 DM

6. (x)(~Ax v ~~Cx)
4 DM

7. (x)(~Ax v Bx)
5 DN

8. (x)(~Ax v Cx)
6 DN

9. ~Ax v Bx
7 UI

10. ~Ax v Cx
8 UI

11. (~Ax v Bx) ( (~Ax v Cx)
9, 10 Conj.

12. ~A v (Bx ( Cx)
11 Dist

13. Ax ( (Bx ( Cx)
12 Impl

14. (x)(Ax ( (Bx ( Cx))
13 UG

(12)

1. (x)((Ax ( Bx) ( Cx)

2. ~(x)(Ax ( Cx)
/~(x)Bx

3. (x)~ (Ax ( Cx)
2 CQ

4. (x)~ (~Ax v Cx)
3 Impl

5. (x)(~~Ax ( ~Cx)
4 DM

6. (x)(Ax ( ~Cx)
5 DN

7. Aa ( ~Ca
6 EI

8. Aa
7 Simp

9. ~Ca
7 Simp

10. (Aa ( Ba) ( Ca
1 UI

11. ~(Aa ( Ba)
9,10 MT

12. ~Aa v ~Ba
11 DM

13. ~~Aa
8 DN

14, ~Ba
12, 13 DS

15. (x)~Bx
14 EG

16. ~(x)Bx
15 CQ

(14)

1. (x)~Ax ( (x)~Bx

2. (x)~Ax ( (x)Bx

3. (x)(Ax ( Cx)
/(x)Cx

4. ~(x)Bx ( ~(x)~Ax
2 Trans

5. (x)~Bx ( ~(x)~Ax
4 CQ

6. (x)~Ax ( ~(x)~Ax
1,5 HS

7. ~(x)~Ax v ~(x)~Ax
6 Impl

8. ~(x)~Ax
7 Taut

9. (x)Ax
8 CQ

10. Ax
9 UI

11. Ax ( Cx
3 UI

12. Cx
10,11 MP

13. (x)Cx
12 UG

 (15)

1. ~(x)(Ax v Bx)

2. (x)Cx ( (x)Ax

3. (x)Dx ( (x)Bx
/~(x)(Cx v Dx)

4. (x)~(Ax v Bx)
1 CQ

5. (x)(~Ax  ~Bx)
4 DM

6. ~Ax  ~Bx
5 UI

7. ~Ax
6 Simp

8. ~Bx
6 Simp

9. (x)~Ax
7 UG

10. (x)~Bx
8 UG

11. ~(x)Ax
9 CQ

12. ~(x)Bx
10 CQ

13. ~(x)Cx
2,11 MT

14. ~(x)Dx
3,12 MT

15. (x)~Cx
13 CQ

16. (x)~Dx
14 CQ

17. ~Cx
15 UI

18. ~Dx
16 UI

19. ~Cx ( ~Dx
17,18 Conj

20. ~(Cx v Dx)
19 DM

21. (x) ~(Cx v Dx)
20 UG

22. ~(x)(Cx v Dx)
21 CQ

8.3.2 (Every third)

(2)

1. Ia v (x)(Px(Ix)

2. ~(x)Ix
/~Pa

3. (x)~Ix
2 CQ

4. ~Ia
3 UI

5. (x)(Px(Ix)
1,4 DS

6. Pa(Ia
5 UI

7. ~Pa
4,6 MT

(5)

1. (x)(~Ax(Ix)

2. ~(x)(Px(Ix)
/(x)(Px(Ax)

3. (x)~ (Px(Ix)
2 CQ

4. (x)(~Px v ~Ix)
3 DM

5. ~Ax(x
1 UI

6. ~Px v ~Ix
4 UI

7. ~Ix v ~Px
6 Comm

8. Ix(~Px
7 Impl

9. ~Ax(~Px
5,8 HS

10. Px(Ax
9 Trans

11. (x)( Px(Ax)
10 UG

(8)

1. (x)(Ox(~Gx) ( (x)(Hx(Rx)

2. ~(x)(Hx v Gx)
/~(x)Ox

3. (x)~ (Hx v Gx)
2 CQ

4. (x)(~Hx(~Gx)
3 DM

5. ~Hx(~Gx
4 UI

6. ~Hx
5 Simp

7. ~Gx
5 Simp

8. ~Hx v ~Rx
6 Add

9. ~(Hx(Rx)
8 DM

10. (x) ~(Hx(Rx)
10 UG

11. ~(x) (Hx(Rx)
10 CQ

12. ~(x)(Ox(~Gx)
1,11 MT

13. (x)~ (Ox(~Gx)
12 CQ

14. (x) (~ Ox v ~~Gx)
13 DM

15. (x) (~ Ox v Gx)
14 DN

16. ~ Ox v Gx
15 UI

17. ~Ox
7, 16 DS

18. (x)~Ox
17 UG

19. ~(x)Ox
18 CQ

8.4.1

(2)

1. (x)Ax ( (x)(Bx(Cx)

2. (x)(Cx v Dx) ( (x)Ex
/(x)(Ax ( Ex)

3. | Ax
ACP (Show: Ex)

4. | (x)Ax
3 EG

5. | (x)(Bx(Cx)
1,4 MP

6. | Ba ( Ca
5 EI

7. | Ca
6 Simp

8. | Ca v Da
7 Add

9. | (x)(Cx v Dx)
8 EG

10.| (x)Ex
2,9 MP

11.| Ex
10 UI

12. Ax ( Ex
3-11 CP

13. (x)(Ax ( Ex)
12 UG

(3)

1. (x)Ax ( (x)(Bx(Cx)

2. ~(x)Cx 
/(x)~Ax

3. | ~(x)~Ax
AIP

4. | (x)Ax 
3 CQ

5. | (x)(Bx(Cx)
1,4 MP

6. | (x)~Cx
2 CQ

7. | Ba(Ca 
5 EI

8. | Ca
7 Simp

9. | ~Ca
6 UI

10.| Ca(~Ca
8,9 Conj

11.(x)~Ax
3-10 IP

(5) 1. (x)(Ax(Bx)

2. (x)((Ax(Bx) (Cx)
/(x)(Ax(Cx)

3. | Ax
ACP (Show Cx)

4. | Ax(Bx
1 UI

5. | (Ax(Bx) (Cx
2 UI

6. | Bx
3,4 MP

7. | Ax(Bx
3,6 Conj

8. | Cx
5,7 MP

9. Ax(Cx
3-8 CP

10. (x)(Ax(Cx)
9 UG

(6)

1. (x)Ax ( (x)Bx

2. An ( ~Bn
/~An

3. | An
AIP

4. | (x)Ax
3 EG

5. | (x)Bx
1,4 MP

6. | ~Bn
2,4 MP

7. |Bn
5 UI

8. | Bn(~Bn
6,7 Conj

9. ~An
3-8 IP

(8)

1. (x)(Ax v Bx) ( ~(x)Ax
/(x)~Ax

2. | ~(x)~Ax
AIP

3. | (x)Ax
2 CQ

4. | Aa
3 EI

5. | Aa v Ba
4 Add

6. | (x)(Ax v Bx)
5 EG

7. | ~(x)Ax
1,6 MP

8. | (x)Ax(~(x)Ax
3,7 Conj

9. (x)~Ax
3-8 CP

(9)

1. (x)(Ax(Bx)

2. (x)(Cx⁄Dx)
/(x)(Ax v Cx) ( (x)(Bx v Dx)

3. | (x)(Ax v Cx)
AIP Show: (x)(Bx v Dx)

4. | Aa v Ca
3 EI

5. | Aa (Ba
1 UI

6. | Ca(Da
2 UI

7. | (Aa (Ba) ( (Ca(Da)
5,6 Conj

8. | Ba v Da
4,7 CD

9. | (x)(Bx v Dx)
8 EG

10. (x)(Ax v Cx) ( (x)(Bx v Dx)
3-9CP

(11)

(See class notes from 11/20)

(12)

1. (x)Ax ( (x)(Bx ( Cx)

2. (x)Dx ( (x)~Cx
/(x)((Ax(Dx) ( ~Bx)

3. | Ax(Dx
ACP Show ~Bx

4. | Ax
3 Simp

5. | (x)Ax
4 EG

6. | Dx
3 Simp

7. | (x)Dx
6 EG

8. | (x)(Bx ( Cx)
1,5 MP

9. | (x)~Cx
2,7 MP

10.| Bx ( Cx
8 UI

11.| ~Cx
9 UI

12.| ~Bx
10, 11 MT

13. (Ax(Dx) ( ~Bx
3-12 CP

14. (x)((Ax(Dx) ( ~Bx)
13 UG

(14)

1. (x)Ax v (x)(Bx  Cx)

2. (x)(Ax ( Cx)
/(x)Cx

3. | ~(x)Cx
AIP

4. | (x)~Cx
3 CQ

5. | ~Cx
4 UI

6. | ~Cx v ~Bx
5 Add

7. | ~Bx v ~Cx
6 Comm

8. | ~(Bx(Cx)
7 DM

9. | (x) ~(Bx(Cx)
8 UG

10.| ~(x)(Bx ( Cx)
9 CQ

11.| (x)Ax
1,10DS

12.| Aa
11 EI

13.| Aa( Ca
2 UI

14.| Ca
12,13 MP

15.| ~Ca
4 UI

16.| Ca(~Ca
14,15 Conj

17. (x)Cx

(15)

1. (x)Ax ( (x)(Bx ( Cx)

2. (x)Cx ( (x)(Dx ( Ex)
/(x)(Ax(Ex)

3. |Ax
ACP Show Ex

4. | (x)Ax
3 EG

5. | (x)(Bx ( Cx)
1,4 MP

6. | Ba ( Ca
5 EI

7. | Ca
6 Simp

8. | (x)Cx
7 EG

9. | (x)(Dx ( Ex)
2,8 MP

10.| Dx( Ex
9 UI

11.| Ex
10 Simp

12. Ax(Ex
3-11 CP

13. (x)(Ax(Ex)
12 UG

(17)

1. (x)Ax ( (x)(Bx(Cx)

2. (x)(Cx(Bx)
/(x)Ax ( (x)Cx

3. [(x)Ax ( (x)(Bx(Cx)] 


[(x)(Bx(Cx) ( (x)Ax]
1 ME

4. (x)Ax ( (x)(Bx(Cx)
3 Simp

5. (x)(Bx(Cx) ( (x)Ax
3 Simp

6. | (x)Ax
ACP

7. | (x)(Bx(Cx)
4,6 MP

8. | Ba (Ca
7 EI

9. | Ca
8 Simp

10.| (x)Cx
9 EG

11. (x)Ax ( (x)Cx
6-10 CP

12. | (x)Cx
AIP

13. | Ca
12 EI

14. | Ca(Ba
2 UI

15. | Ba
13, 14 MP

16. | Ba • Ca
13,15 Conj

17. | (x)(Bx(Cx)
16 EG

18. | (x)Ax
5,17 MP

19. (x)Cx ( (x)Ax
12-18 CP

20.[ (x)Ax ( (x)Cx]•


[ (x)Cx ( (x)Ax]
11,19 Conj

21. (x)Ax ( (x)Cx
20 ME

(18)

1. (x)(Ax(Bx)

2. (x)(Ax ( (Bx(Cx))

3. (x)Ax v (x)Bx
/(x)Cx

4. | ~(x)Cx
AIP

5. | (x)~Cx
4 CQ

6. | (x)((Ax•Bx) (Cx)
2 Exp

7. | (x)((Ax•Bx) v (~Ax•~Bx))
1 ME

8. | (Ax•Bx) (Cx
6 UI

9. | (Ax•Bx) v (~Ax•~Bx)
7 UI

10.|~ Cx
5 UI

11.| ~(Ax•Bx)
8, 10 MT

12. | ~Ax • ~Bx
9, 11 DS

13. | ~Ax
12 Simp

14. | (x)~Ax
13 UG

15. | ~Bx
12 Simp

16. | (x)~Bx
15 UG

17. | ~(x)Ax
14 CQ

18. | ~(x)Bx
16 CQ

19. | (x)Ax
18, 3 DS

20. | (x)Ax•~(x)Ax
17,19 Conj

21. (x)Cx
4-20 IP

(20)

1. (x)(Ax( (Bx•Cx))

2. (x)(Dx( (Ex•Fx))
/(x)(Cx(Dx) ( (x)(Ax( Fx)

3. | (x)(Cx(Dx)
ACP Show(x)(Ax(Fx)

4. | |Ax
ACP Show Fx

5. | | Ax( (Bx•Cx)
1 UI

6. | | Bx•Cx
4,5 MP

7. | | Dx( (Ex•Fx)
2 UI

8. | | Cx(Dx
3 UI

9. | | Cx
6 Simp

10.| | Dx
8,9 MP

11.| | Ex•Fx
7, 10 MP

12.| | Fx
11 Simp

13.| Ax(Fx
4-12 CP

14.| (x)( Ax(Fx)
13 UG

15. (x)(Cx(Dx) ( (x)(Ax( (Fx)
3-14 CP

(21)

1. (x)(Ax v Bx)

2. (x)Ax ( (x)(Cx(Bx)

3. (x)Cx
/(x)Bx

4. |~(x)Bx
AIP

5. | (x)~Bx
4 CQ

6. | Aa v Ba
1 EI

7. | ~Ba
5 UI

8. | Aa
6,7 DS

9. | (x)Ax
8 EG

10.| (x)(Cx(Bx)
2,9 MP

11.| Cx(Bx
10 UI

12.|~Bx
5 UI

13.|~Cx
11,12MT

14.| (x)~Cx
3 CQ

15.|~ (x)Cx
14 CQ

16. |(x)Cx•~(x)Cx
3,15 Conj

17. (x)Bx
4-16 IP

8.4.2 (evens)

(2)

1. (x)(Sx ( Wx)

2. (x)(Sx•Wx) ( Vo
/(x)Sx ( Vo

3. | (x)Sx
ACP

4. | Sa
3 EI

5. | Sa( Wa
1 UI

6. | Wa
4,5 MP

7. |Sa • Wa
4,6 Conj

8. |(x)(Sx•Wx)
7 EG

9. | Vo
2,8 MP

10. (x)Sx ( Vo
3-9 CP

(6)

1. (x)Sx ( (x)(Ex•Wx)

2. (x)(Ex v Vx) ( (x)Lx

3. (x)Vx v (x)Sx
/(x)Lx

4. | ~(x)Lx
AIP

5. | (x)~Lx
4 CQ

6. | ~(x)(Ex v Vx)
2,4 MT

7. | (x) ~(Ex v Vx)
6 CQ

8. | (x)(~Ex•~Vx)
7 DM

9. | ~Ex • ~Vx
8 UI

10.| ~Ex
9 Simp

11.| ~Vx
9 Simp

12.|(x)~Vx
11 UG

13.| ~(x)Vx
12 CQ

14.| (x)Sx
3, 13 DS

15.| (x)(Ex•Wx)
1,14 MP

16.| Ea • Wa
15 EI

17.| Ea
16 Simp

18.| (x)Ex
17 EG

19.| (x)~Ex
10 UG

20.| ~(x)Ex
19 CQ

21.|(x)Ex • ~ (x)Ex
18,20 Conj

22. (x)Lx
4-21 IP

(8)

1. (x)Vx ( (x)(Px(Ax)

2. (x)Px ( (x)(Ax(Cx)
/(x)Vx ( (x)(Px(Cx)

3. | (x)Vx
ACP Show (x)(Px(Cx)

4. | | Px
1,3 MP

5. | | (x)Px
4 EG

6. | | (x)(Px(Ax)
1,3 MP

7. | | (x)(Ax(Cx)
2,5 MP

8. | | Px(Ax
6 UI

9. | | Ax(Cx
7 UI

10.| | Px(Cx
8,9 HS

11.| | Cx
4, 10, MP

12.| Px(Cx
4-11 CP

13.| (x)(Px(Cx)
12 UG

14. (x)Vx ( (x)(Px(Cx)
3-13 CP

