8 4

[1] ~VxFx 4+ Ax~Fx
(i) ~VxFx +3x~Fx

1

MDD W W N
o

e
N

(1) ~VxFx

(2) ~Ix~Fx

(8) ~Fa

(4) Ix~Fx

(5) x~Fx & ~Ax~Fx
(6) ~~Fa

(7) Fa

(8) VxFx

(9) VxFx & ~VxFx
(10) ~~3Ix~Fx
(11) Ix~Fx

(ii) Ix~Fx -~VxFx

1
2
3

W N
&o

(1) Ix~Fx
(2) VxFx
(3) ~Fa

(4) Fa
(5) Fa & ~Fa

(6) ~VxFx
(7) ~VxFx

[2] ~TxFx 4+ Vx~Fx
(i) ~IxFx FVx~Fx

1
2
2
1,2
1
1

(1) ~3IxFx

(2) Fa

(3) IxFx

(4) AxFx & ~3AxFx

(5) ~Fa
(6) Vx~Fx

(i) Vx~Fx -~3xFx

[3] Vx(Fx - ~Gx) 4+ ~IAx(Fx & Gx)
(1) Vx(Fx - ~Gx) + ~3Ax(Fx & Gx)

1
2
3
1
3
1

3

3

(1) Vx~Fx
(2) IxFx
(3) Fa

4) ~Fa
(5) Fa & ~Fa

(6) ~Vx~Fx

(7) Vx~Fx & ~Vx~Fx
(8) Vx~Fx & ~Vx~Fx
(9) ~3IxFx

(1) Vx(Fx - ~Gx)
(2) Ix(Fx & Gx)
(3) Fa & Ga

(4) Fa - ~Ga

(5) Fa

(6) ~Ga

(7) Ga

>

33l
2.4 &I

6 DNE
7 VI

1,8 &I
2-9 RAA
10 DNE

2VE
3,4 &l
2-5 RAA
1,3-6 3E

A

A

A

1VE

3 &E
4,5 MP
3 &E



1,3
3
1,3
1,2
1

(i) ~Ax(Fx & Gx) + Vx(Fx » ~Gx)

1

2

3
2,3
2,3
1,2,3
1,2

1

1

(8) Ga & ~Ga

(9) ~Vx(Fx - ~Gx)

6,7 &I
1-8 RAA

(10) Vx(Fx -» ~Gx) & ~Vx(Fx - ~Gx) 1,9 &I
(11) Vx(Fx -» ~Gx) & ~Vx(Fx - ~Gx) 2,3-10 3E

(12) ~3Ix(Fx & Gx)

(1) ~3Ix(Fx & Gx)
(2) Fa

(3) Ga

(4) Fa & Ga

(5) Ax(Fx & Gx)

2-11 RAA

A

A

A

2,3 &I
4 31

(6) Ix(Fx & Gx) & ~Ix(Fx & Gx) 1,5 &I

(7) ~Ga
(8) Fa » ~Ga

(9) Vx(Fx - ~Gx)

3-6 RAA
2-7CP
8VI

[4] Vx(Fx & Gx) 4FVx(Fx = Gx) & Vx(Gx = Fx)
(i) Vx(Fx & Gx) + Vx(Fx - Gx) & Vx(Gx - Fx)

1

e e e e e e

e T s

[5] Vx(Fx & Gx) + VxFx & VxGx

1
1
1
1
1
6
6

1,6
1,6
1

11
11
1,11
1,11

(1) Vx(Fx < Gx)
(2) Fa & Ga

(3) (Fa - Ga) & (Ga - Fa)

(4) Fa - Ga
(5) Ga— Fa
(6) Vx(Fx - Gx)
(7) Vx(Gx - Fx)

A
1VE

2 Df.o
3 &E

3 &E
4 V1
5VI

(8) Vx(Fx » Gx) & Vx(Gx = Fx) 6,7 &1
(i) Vx(Fx - Gx) & Vx(Gx » Fx)-Vx(Fx & Gx)
(1) Vx(Fx - Gx) &Vx(Gx > Fx) A

(2) Vx(Fx = Gx)
(3) Vx(Gx - Fx)
(4) Fa— Ga
(5) Ga - Fa

(6) (Fa - Ga) & (Ga - Fa)

(7) Fa < Ga
(8) Vx(Fx & Gx)

(1) Vx(Fx < Gx)
(2) Fa < Ga

(3) (Fa - Ga) & (Ga - Fa)

(4) Fa - Ga

(5) Ga—- Fa

(6) VxF

(7) Fa

(8) Ga

(9) VxGx

(10) VxFx - VxGx
(11) VxGx

(12) Ga

(13) Fa

(14) VxFx

(15) VxGx — VxFx

1 &E
1 &E
2VE
3VE

4,5 &I
6 Df.&

7 VI

1VE
2Df.e
3 &E
3 &E

6 VE
4,7 MP
8 VI
6-9 CP

11 VE
5,12 MP
13 VI
11-14 CP



1
1

(16) (VxFx - VxGx) & (VxGx - VxFx) 10,15 &I
(17) VxFx & VxGx 16 Df.&

[6] Vx(Fx & Gx) F IxFx & AxGx

1 (1) Vx(Fx o Gx) A

2 (2) IxFx A

3 (3) Fa A

1 (4) Fa & Ga 1VE

1 (5) (Fa - Ga) & (Ga - Fa) 4Df.-

1 (6) Fa - Ga 5 &E

1,3 (7) Ga 3,6 MP

1,3 (8) IxGx va=1!

1,2 (9) IxGx 2,3-8 3E

1 (10) IAxFx - AxGx 2-9 CP

11 (11) IxGx A

12 (12) Ga A

1 (13) Ga - Fa 5 &E

1,12 (14) Fa 12,13 MP

1,12 (15) IxFx 14 31

1,11 (16) AxFx 11,12-15 3E

1 (17) AxGx - AxFx 11-16 CP

1 (18) (AxFx - IxGx) & (AxGx - AxFx) 10,17 &I

1 (19) AxFx & IxGx 18 Df.&

[7] Vx(P = Fx) 4+ P —» VxFx

(i) Vx(P - Fx) - P - VxFx

1 (1) Vx(P - Fx) A

2 (2P A

1 (3) P—- Fa 1VE

1,2 (4) Fa MP

1,2 (5) VxFx 4 VI

1 (6) P> VxFx 2-5 CP

(i) P - VxFx - Vx(P - Fx)

1 (1) P - VxFx A

2 (2P A

1,2 (3) VxFx 1,2 MP

1,2 (4) Fa 3VE

1 (5) P- Fa 2-4 CP

1 (6) Vx(P - Fx) 5VI

[8] Ix(P - Fx) 4+ P — IxFx

(1) Ix(P - Fx) - P> AxFx

1 (1) Ix(P - Fx) A

2 (2P A

3 (3) P— Fa A

2,3 (4) Fa 2,3 MP

2,3 (5) IxFx 431

1,2 (6) AxFx 1,3-5 3dE

1 (7) P - IxFx 2-6 CP

(ii) P - IxFx + Ax(P - Fx)

1 (1) P> 3xFx A
(2)Pv ~P LEM



rFOa oo R W
<o <o

= O O O

(3P

(4) AxFx

(5) Fa

(6) P- Fa

(7) Ax(P - Fx)
(8) Ix(P - Fx)
(9) ~P

(10) P— Fa

(11) Ix(P - Fx)
(12) Ix(P - Fx)

[9] Vx(P & Fx) 4+ P & VxFx
(i) Vx(P & Fx) + P & VxFx

1

1
1
1
1
1

(1) Vx(P & Fx)
(2) P& Fa
3P

(4) Fa

(5) VxFx

(6) P & VxFx

(ii) P & VxFx - Vx(P & Fx)

N = e

[10] Ix(P & Fx) 4+ P & IxFx

(1) P& VxFx
P

(3) VxFx

(4) Fa
(5)P&Fa

(6) Vx(P & Fx)

(i) Ix(P & Fx) + P & AxFx

1

HNNDNNDN

(1) Ix(P & Fx)
(2) P& Fa
€303

(4) Fa

(5) AxFx

(6) P& IAxFx
(7) P & AxFx

(i) P & AxFx + Ix(P & Fx)

1
1
1
4
1,4
1,4
1

(1) P& 3IxFx
(2)P
(3) IxFx

(4) Fa
(5) P& Fa

(6) Ix(P & Fx)
(7) Ix(P & Fx)

[11] Vx(P V Fx) 4+ PV VxFx
(i) Vx(PV Fx) - PV VxFx

1

2
2
2

(1) Vx(PV Fx)
(2) ~(PV VxFx)
(3) ~P & ~VxFx
(4) ~P

A

1,3 MP
A

-5 CP
63l
4,57 JE
A

9 PMI
10 31
2,3-8,9-11 VE

A
1VE
2 &E
2 &E
4 VI
3,5 &l

1&E
1&E
3VE
2.4 &I
5VI

2 &E

2 &E
431

3,5 &I
1,2-6 3E

1 &E
1 &E

2,4 &I
531
354_6 JE

2 De M.
3 &E



2 (5) ~VxFx

1 (6) PV Fa

1,2 (7) Fa

1,2 (8) VxFx

1,2 (9) VxFx & ~VxFx

1 (10) ~~(PV VxFx)

1 (11) P Vv VxFx

nilfiE 1]

(i) Vx(PV Fx) + P Vv VxFx

1 (1) Vx(PV Fx)
(2)Pv ~P

3 3P

3 (4) PV VxFx

5 (5) ~P

1 (6) PV Fa

L5 (7) Fa

1,5 (8) VxFx

1,5 (9) PV VxFx

1 (10) PV VxFx

(Bl 2]

(i) Vx(PV Fx) + P v VxFx

1 (1) Vx(PV Fx)

2 (2) ~P

1 (3) PV Fa

1,2 (4) Fa

1 (5) VxFx

1 (6) ~P - VxFx

1 (7) Pv VxFx

(i) PV VxFx - Vx(PV Fx)

1 (1) Pv VxFx

2 (2P

2 (3) PV Fa

2 (4) Vx(PV Fx)

5 (5) VxFx

5 (6) Fa

5 (7) PV Fa

5 (8) Vx(PV Fx)

1 (9) Vx(PV Fx)

[12] Ax(PV Fx) 4+ P Vv AxFx
(i) Ax(PV Fx) + PV IxFx

1 (1) Ix(PV Fx)

(2) PV Fa

@)Pp

(4) PV IxFx

(5) Fa

(6) AxFx

(7) PV AxFx

(8) Pv IxFx

N OO arTw wWwiN

3 &E
1VE

4,6 MTP
7 VI

5,8 &I
2-9 RAA
10 DNE

A

LEM

A

3 VI

A

1VE

5,6 MTP
7 V1

8 vI

2,3-4,5-9 VE

6 VI

1,2-4,5-8 VE

A
A
A
3VvI
A
53l

6 vI
2,3-4,5-7 VE
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