Exercise 7.1
Part1

1.

2.

10.

~8

"FoD

GD_A

Part 11

10.

~T
RoC

~N

. W:J.T

1,2, MT

1,2, MP
1,2,HS"
1,2,DS
1,3, MP
2,3, MT
1,3,HS
2,3, DS
2, 4, MT

1,4, HS

1,2,DS8
1,2, MP
1,2, MT
1,2, HS
1,3, MT
2,3, HS
2,3, MP
1,3,DS
3, 4, MP

1,4, MT

11.
12:
13.
14.
15.
16:
17.
18.
19.

20.

11.
12.
13.
14,
15.
16.
17.
18.
19.

20.
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A 2,4, MP
S 2,3,D8

~~C 1,3, MT
N 2,4, DS

Co-~T 1,3,HS

~P 1,2, MP
AoC 1,4,DS
®R>M)>MVE)

~SvC)  1,3,MT

AvN 2,4, MP
FoG
2,4 HS
~M :
2,4, DS
~~S
. 3,4, MT
~Eo~Y
. 2,4, HS
~~S
1, 4, DS
~Z
. 3,4, MP
HoE-R) .
' 3,4, HS
~M+G)
2, 4, MT
HvG
2,4, MP
~(H -+ A)
1,4, DS
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Exercise 7.1

Part III

(1) 1.~Co(A>C

2.~C ' /~A

3.AoC 1,2, MP

4. ~A 2,3, MT
2) LFv(D>2TD

2. ~F

3.D /T

4D>ST 1,2, DS

5T 3,4, MP
(3) LK*B)V(LoE)

2~K-+B)

3~E /~L

4 LoE 1,2, DS

5.~L 3,4, MT
4 1L.Po>(G>T)

2.Q>(T>E)

3.P

4.Q /{G>E

5G>T 1, 3, MP

6.ToE 2, 4, MP

7.G>E 5,6, HS
() L~-WoO[-W>o(X>W)]

2. ~W /~X

3.~-Wo(XoW) 1,2, MP

4 XoW 2,3, MP

5.~X 2,4, MT
6) 1.J>(K>L)

2.Lv]

3.~L /~K

4] 2,3,DS

5. KoL 1, 4, MP

6. ~K 3,5 MT
(M 1.~S>D

2.~Sv(~D>K)

3.~D /K

4, ~~S 1,3, MT

5.~-D>K 2,4, DS

6.K 3,5, MP
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an

.AD(ED~F)
.Hv(~Fo M)

/

1,3, MP
.~FoM 2,4,DS8

5,6, HS

.No(J>P)
(Io>P)o(ND))

/

2
.~0>(G>D) |,
.GoD 3
4

.~Mv(Bv-~T)
.BoW

Exercise 7.1

A
~H
E>~F

EoM

N /
JoP 1
NoJ 2
No>P 4
P 3

ovaG
~0
G

D



Exercise 7.1

(13) 1.~ [~A> (D> A)]

(14)

1s5)

(16)

)

2

NowAw

PNANELWN = VNN DLVN A~ NN R W

VENA LA LN

Iv~A

~J /~D
.~A>({D>A) 1,3,MP
~A 2,3,DS
DDA 4, 5, MP
~D 5,6, MT
B>o>~M)>(T>~S)
B>oK

Ko>~M

~S>N /ToN
Bo>~M 2,3,HS
To>~S 1,5, MP
ToN 4, 6, HS
.~A>(B>~C)
.~Do(~C>A)

Dv~A

~D /~B

~A 3,4,DS
Bo~C 1, 5, MP
~CoA 2, 4, MP
BoA 6,7, HS
~B 5,8, MT
~GD[GVv(§D Q)]
.(SvL)>~G

.SvL /L

~G 2,3, MP
.Gv(S>0Q) 1, 4, MP
S$oG - 4,5,DS
~S 4, 6, MT
L 3,7,DS

> fs

.H>[~E>(C>~D)]

~DoE

EvH

~E /~C

H 3,4,DS
.~E>(C>~D) 1,5 MP
Co>~D 4, 6, MP
.CoE 2,7, HS
~C 4,8, MT

-
-
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Exercise 7.1

(A8 1L.RODFH)2[R>~G) > (82 Q)]
2.Q>FH>R>Q)

3.~GoF
4.Q>~G /SDOF
5.Q>F 3,4, HS
6.R2Q 2,5, MP
7.R>F 5,6, HS
8 Ro~G)o(§>Q) 1,7,MP
9.Ro>~G 4, 6, HS
10.S5Q 8,9, MP
i11.SoF 5, 10, HS
(19 1.~A>[AVv(T>R)]
2.~ R>[Rv(A>DR)]
3.(TvD)o>~R
4.TvD /D
5.~R 3,4, MP
6.Rv(ADR) 2,5, MP
7.A>R 5,6,DS
8.~A 5,7, MT
9. Av(T>R) 1, 8, MP
10. ToR 8,9, DS
11. ~T 5,10, MT
12.D 4,11, DS
(20) 1. ~\No[(Bo>D)>(Nv~E)]
22.BoE)>~N
3.BoD
4. DoE /~D
5.BoE 3,4, HS
6. ~N 2,5, MP
7.B>D)D(Nv~E) 1,6 MP
8. Nv~E 3,7, MP
9.~E 6, 8, DS
10. ~D 4,9, MT
Part IV
1N 1LWo@PvO
2.~P
3. W /1C
4.PvC 1,3, MP
5.C 2,4,DS
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Exercise 7.1

2) LE>O

2.Rv~0

3.~R /~E

4. ~0 2,3,DS

5.~E 1,4, MT
3) 1L.Q>~)oM>~D)

2.QoM

3. M>~) /Q>~D

4.Q>o~] 2,3, HS

5. Mo>~D 1, 4, MP

6.Qo~D 2,5,HS
@4 1LRoL)>(L>~F)

2.~ Fv(RoL)

3. ~F /~R

4 RoL 2,3,DS

5.Lo~F 1,4, MP

6. ~L 3,5 MT

7. ~R 4,6, MT
5) 1.CvH>R)

2.Sv(R>DE)

3.~C

4.~8 fHDE

5. HoR 1, 3, DS

6.RoE 2,4, DS

7.HoE 5, 6, HS
©6) 1.~Dv(L>~F)

2.~D>o~F

3.~F /~L

4. ~D 2,3, MT

5.Lo~F 1,4, DS

6. ~L 2,5, MT
(7)) 1.Ho(D=A)

2vv(RoV)

3.RvH

4.~V /D=A

5.Rov 2,4, DS

6. ~R 4,5, MT

7 H 3,6,DS

8.D=A 1,7, MP
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Exercise 7.2
Part 1

L

2.

B

T

D

H

Part II

G

1

vQ 1,3

W 1,2
vF 1
1

2, Simp

3, Add

10.
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Av~N
QVvK

E+G) VT
~B+(FVN)

~LvM

1,3

1,2

1,2

Exercise 7.2



Exercise 7.2

3. BoN)*(XK>R) 1,3, Conj 7. ~F
2,4,CD
4 TvU 1, Add 8. EoB
3,4, MP
5. S+P 2,3,DS 9. H'R
4, Simp
6. NvF 1,Add - 10. M-E
3,4,CD
Part 1T
(N 1.~-M>Q
2.Ro~T
3.~-MvR /Qv~T
4. ~M>Q - R>~T) 1,2, Conj
5.Qv-~T 3,4,CD
2) .LEo(A-C)
2 A>(F+E)
3.E /F
4. A-C 1,3, MP
5.A 4, Simp
6.F-E 2,5, MP
7.F 6, Simp
3) 1.Go(S-T)
2.(SvT)>]
3.G /3
4.8-T 1,3, MP
5.8 4, Simp
6.SvT 5, Add
7.3 2,6, MP
4 1LLvD>B-G)
2.L-(X=R) /LB
3.L 2, Simp
4LvT 3, Add
5B«G 1, 4, MP
6.B 5, Simp
7.LB 3, 6, Conj
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5) 1.~FvX)o(®vT

©

Q)

®

7~~~
O
S’

2.

Nown s

PSR S

f—

©OVPNONAWN = O®IONVRLD =

VPN LA LN~

FoP

~P /T

~F 2,3, MT
~FvX 4, Add
PVvT 1,5, MP
T 3,6,DS
.(ND2B)*(0>C)
.Qo(NvO

Q - /BvC
NvO 2,3, MP
BvC 1,4,CD
.(UvW)>(T>oR)
U+H ‘

~Re~] /Us«~T
U 2, Simp
UvW 4, Add
ToR 1,5 MP
~R 3, Simp
~T 6,7, MT
Ue~T 4, 8, Conj
.DVE)>(G*H)
Go~D

D-F M

D 3, Simp
DVE 4, Add
G-H 1,5, MP
G 6, Simp
~D 2,7, MP
.DvM 4, Add
M 8,9,DS
.BvF)>2(A>G)
.BVvF)>(G>K)
B+.~H /A>K
B 3, Simp
BvF 4, Add
ADG 1,5, MP
BVE 4, Add
GoK 2,7, MP
.ADK 6, 8, HS
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Exercise 7.2

(10) . PoR)D(M>P)

2.(PvM)o>(P>DR)
3.PVM /RvP
4 PoR 2,3, MP
5.M>P 1, 4, MP
6.(PoR)+(M>DP) 4, 5, Conj
7.RvP 3,6,CD
(1) 1.(CoN)+E
2.Dv(N>D)
3.~D /[~CvP
4 N>D 2,3,DS
5.~N 3,4, MT
6.CoN 1, Simp
7.~C 5,6, MT
8.~CvP 7, Add
(12) .[AvEK-*D]>(~E+*~F)
2. Mo[A+(PVR)]
3M-U /~E-A
4 M 3, Simp
5.A«(PVvR) 2,4, MP
6. A 5, Simp
7.Av(EK-J) 6, Add
8 ~Es+~F 1,7, MP
9.~E 8, Simp
10.~E- A 6, 9, Conj
(13) 1.~Ho> (~T>R)
22HVv(EDF
3.~-TVvE
4 ~H+D /RVF
5.~H 4, Simp
6.~T>R 1,5, MP
7.ESF 2,5,DS
8 *T>R)*(EDF) 6, 7, Conj
9.RVvF 3,8,CD
(149) 1.(Us~P)D2Q
2.~0oU
3.-P20O
4.~0+T /Q
5.~0 4, Simp
6.U 2,5, MP
7. ~~P 3,5, MT
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8. Ue~~P
9.Q 1,

ILMVvN)S(F>20)
2.D>o~C
3.~Co>B
4 M-H
S.DVF
6.DoB
7.M

8. MVN

9.FoG
0.(DoB)*(F2 Q)
1.BvG

(16) 1. F*M)>(SvT)

—o o o.
OE&%Q
o)
=3

-

6, 7, Conj
8

/BvG
2,3, HS
4, Simp
7, Add

1, 8, MP
6, 9, Conj
5,10, CD

imp

29

/EVF
4, Add

2.(~SvA)DF
3.~*SvB)oM
4.~SG /T
5.~8 4,8
6.~SVvA 5, A
7.F 2,6,
8.~SvB 5, A
9. M 3,8,
0.FM 7,9
1.SvT 1,1
2.T 5,1
L(K*~N)S[(~P>K)*(~R>G)]
2.KoN

3.~-N+*B

4 ~Pv~R

5.~N

6. ~K

7.~K+*~N

8. (~PoK)*(~RDG)
9.KvG

0.G
1.(¢\AvD)>(B>F)
2BvC>(ADE)
3.AvB

4. ~A

5S.~AvD

6.BOF

1,5 MP
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. Exercise 7.2

7.B
8. BvC
9. ADE

10.(ADE)+«(B2F)

11.

(19)

20)

Kv~P

3.~Q
4.Qv-~S

EvVF

oK)+ (~0> ~P)

.(LDI)-(~M:>~O)
~Ko(LVv-~M)

~K*G /~P
.~K 4, Si
.Lv~M 3,5
Jv~0 2,6,

1
~P 5

.(~M-~N)D[(~MVH)D(K-L)]
~M+(C>DD)
~N+(F=0)

.~M

.~N

. ~M*~N
.(~MvH):3(K~L)
.~MvVvH

.KeL

.K

.K*~N

.(PVS)D(EDF)
.(PVT)D(GDH)

.(PVU):)(EVG)
P

.PVvS

.E>F

PvT

.GoH

.PvU

.EvG
.(E:)F)'(GDH)
.FVH

(S2Q-@Q>~9)
.SvQ

/PR
1,2,CD

[Ke~N

2, Simp

3, Simp
4,5, Conj
1,6, MP
4, Add
7,8, MP
9, Simp

5, 10, Conj

/FvH

4 Add

1,5 MP
4, Add
2,7, MP
4, Add
3,9, MP
6, 8, Conj
10,11, CD



(23)

(29)

5.~8 3,4,DS

6.Q 2,5,DS
7.Qv(P+R) 6, Add

8.P«R 3,7,DS8
1.(D>B)«(C>D)
2.BoD)*-(EDC)

3.BVE /DvB
4DvC 2,3,CD
5.BvD 1,4,CD
6.BoD 2, Simp
7.D>oB 1, Simp
8. B>o>D)*(D>B) 6, 7, Conj
9.DVvB 5,8,CD
1. RoH)«(S>))
2.(~H+~L)D>(RVvYS)
3.~H+(K>T)

4 Hv~L /IvM

S.~H 3, Simp

6. ~L 4,5,DS
7.~He~L 5, 6, Conj

8 RvS 2,7, MP
9.HvI 1,8,CD

10.1 5,9,DS
11.IvM 10, Add
1L.(W+X)o(QVR)
2.(SvFo(QvWwW
3.3.8vG@)o(~Q>oX)

4QvS

5.~Q+H /R

6.~Q 5, Simp

7.8 4,6, DS
8.SVvF 7, Add
9.QvWwW 2, 8, MP

10. W 6,9, DS
11.SvG 7, Add
12.~Q>o X 3,11, MP
13.X 6, 12, MP

14 W-X 10, 13, Conj
15.QvR 1, 14, MP
16.R 6, 15, DS
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Exercise 7.2

Part IV

M 1LT>@Q+F

@

€))

“)

®)

©)

1

2
3
4

DN O R W

N v s W=

T«C /QvO
T 2, Simp
Q+F 1,3, MP
Q 4, Simp
QvoO 5, Add
(C*~E)D(EVT)

C

~E /T
C*~E 2, 3, Conj
EvT 1, 4, MP
T 3,5,DS
.RvP)D(GVM)

R-U

(GDE)-(MDF)
A{(EvF)oC /C

R 2, Simp
RvP 5, Add
GvM 1, 6, MP
EVF 3,7,CD
C 4, 8, MP
MvP

.PvS)yD(R+D)

~M /R

P 1,3,DS
PvS 4, Add
R*D 2,5, MP
R 6, Simp
.Ho[(1vP)2E]
.HvW)>~E

H /~(1vP)
HvW 3, Add
~E 2,4, MP
.IvP)oE 1,3, MP
.~(IvP) 5,6, MT
.PvS)S[L>R)-(I>M)]
.PvN)S(LvVv])

.PeW /RvM
.P 3, Simp
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™

®

®

5.PVvN 4, Add
6.LvI 2,5, MP
7.PvS 4, Add
8 LoR)*(I>M) 1,7, MP
9.RvM 6,8,CD
.L~Cv~M)>(~C>DT)
2.Cv~T

3.~C /

4. ~Cv~M 3, Add
5.~CoT 1,4, MP
6.T 3,5 MP
7.TvB 6, Add

8. ~T 2,3,DS
9.B 7,8, DS

1. FvA)D(H-P)

2LoA

3.DoF

4 (DvL)-I /H
5.DoF)+(L>A) 2, 3, Conj
6.DvL 4, Simp
7FVvA 5,6,CD
8 H-P 1,7, MP
9. H 8, Simp
1.LoG

2.CoA

3.(GVA) o (~L - ~M)

4LvC

5.Col /1
6.(L>G)*(C>A) 1, 2, Conj
7.GVvA 4,6,CD
8 ~L+~M 3,7, MP
9.~L 8, Simp
10.C 4,9,DS
11.1 5, 10, MP
1.(Ve~E)D(PDE)

2.Vo-~E

3.Vl

4 ~ED(PV]) /Je~E
5.V 3, Simp
6. ~E 2,5 MP
7.Ve+~E 5, 6, Conj
8. PoE 1,7, MP
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Exercise 7.3

9. ~P
10.Pv]J
11.7
12.J-~E

Exercise 7.3
Part1

1. ~N+~G

2. S*THv(ES-L)
3. MvQvVvT

4 A-S

5. RvT

6. He(ZvW)

7. jG--Q

8 Jo(~NVvS)

Part II

4. Le(S+F)

5. ~Bv~K

7. De(MVN)

8. UvT

6, 8, MT
4, 6, MP
9,10, DS
6, 11, Conj
2 9. E«H-Q)
3 10. ~R+P)
1 11. ~Bv~E
3 12. ~\QvT)*(~QVR)
1 13. Ho~LvD)
2 14 M+R)*~T
1 15. Dv (~K+*~W)
3
1, Com 9. ~~L
2,3,DS8
2, DM 10. ODvN)-(ODvH)
1,3, MT
1, Com 11. Kv(E-+*G)
2, Simp
1, Assoc 12. NvF
2, Simp
1, DN 13. Mv(GVvT)
2, DM
2, DN 14 ~Av~S§
1,3, MT
1, Dist 15. ~Rv~T
2, Simp
2, Com
1,3, MP
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Part III

(1) 1.(*M>P)+(-N>Q)

2.

HoW

@

3)

@

)

©)

M 1.

~(M+N)

.~M v ~N
.PvQ

Jv(K-L)

~K

.(AvK)«(JvL)

JvK
Kv]

.RvD

D

.(OvM)>>S
.~S
.~0vM)

~0 +~M
~M *~0
~M

.QVv(LVC)

~C

.(QvL)vC
.Cv(Qvl)

QvL
LvQ

~(~E+~N)>T

.GO(NVE)
(~~Ev~N)DT
(EVN)DT
.NVE)DT
.GoT

H+(C*T)

~(~F*T)

/PvQ
2, DM
1,3,CD

/3

1, Dist
3, Simp
4, Com
2,5,DS

/D

3,DN

1, 4, MT
2, Com
5,6,DS

/~M
1,2, MT
3,DM
4, Com
5, Simp

/LvQ -
1, Assoc
3, Com
2,4,DS
5, Com:

/IGoT
1,DM
3, DN

4, Com
2,5, HS

/F
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Exercise 7.3

~
o0
~—

®

amn

it

SVENAUL AW

N

CHNO LA WN -

~~Fv~T
.Fv~T
~TvF
H-C)+T
T(H-C)
T

~~T

F

(EDvM-U)
~E

~Ev-~1

~E 1)

M.U

M

.~JvK)
BoK
SoB
~J o ~K
~K o ~]

~S o ~)

(G+H)vM-G)
.G (T*A)
(G+H)v(G*M)
.G+HVM)

G

TeA

AT

A

.(DeS)V(C-T)
~T

~Tv~C
~Cv~T
.~C-+T)
ACT)v(D-9)
DS

.SD

S

2, DM
3, DN
4, Com
1, Assoc
6, Com
7, Simp
8, DN
5,9,DS

M

2, Add
3, DM
1,4,DS
5, Simp

[~Se~]
1, DM

4, Com
5, Simp
2, 6, MT
3,7, MT
4, Simp
8,9, Conj

/A

1, Com
3, Dist
4, Simp
2,5, MP
6, Com
7, Simp

/S

2, Add
3, Com
4, DM
1, Com
5, 6, DS
7, Com
8, Simp
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(12) 1.~UVR)
2.(\RvN)D (P H)

3.
4.

5.
6.
7.
8.

9.

10.
11.
12.

(13)

1.
2.
3.
4,
5
6
7
8

9.

10.
11,
12.
13.

(14)

Qo-~H
~U+~R
~R+~U
~R
~RVvN
P+-H
H+P
H
~~H
~Q

~F « A)
~(L v ~A)
Do(FvDh)
~L e ~~A
~~A e ~L
~~A
~Fv~A
~Av~F

E>~B

.Uo~C

. ~~E*~U)
.(ED~B)-(U:>~C)
~~Ev~U
6.
7.
8.

EvU
~Bv-~C
~B+C)

/~Q
1,DM

4, Com

5, Simp
6, Add
2,7, MP
8, Com

9, Simp
10, DN
3,11, MT

/~D

2, DM

4, Com

5, Simp
1,DM

7, Com

6, 8, DS
4, Simp
9, 10, Conj
11, DM
3, 12, MT

/M

2, Add
3, Com
4, Assoc
1,5 MP
2, Com
6,7, DS

/~B-C)
1, 2, Conj
3,DM
5,DN
4,6,CD
7, DM
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Exercise 7.3

(16) 1. ~K v F)

an

(18)

(19

2.
A{(GvC)o>~H

10.
11.
12.
13.
14.

1.

N T

-3 IR Y. NV NV

-3 B - NV R IR SR

~Fo(Kv(C)

~K ¢ ~F
~F+~K
~F
KvC
~K

C
CvG
GvC
~H
~K+~H
~(K v H)

Sv({d-~))
S>~R

.~ ~Q
(SvDh+(Sv~)
. Sv~De+(Sv]

Sv~]

(SD~R)*(~I>~Q)
.~Rv~Q
~R-Q)

.JvFvM
.JvM)o~P

~F

.FvihvM
.Fv(JvM)

JvM
~P
~F ¢ ~P

.~FvP)
(KP)v(K-Q

Po~K

K*(PvQ)

!/ ~(K v H)
1, DM

4, Com

5, Simp

2, 6, MP
4, Simp
7,8, DS
9, Add

10, Com
3,11, MP
8, 12, Conj
13, DM

/~R-Q)
1, Dist

4, Com

5, Simp
2, 3, Conj
6,7, CD
8, DM
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10.
11

@21)

20) 1.Ev~D Vv O)

2
3
4

5
6

7
8
9

=

— b
Do ovwaunend

1
2
3
4. ~P+®R*G)
5
6
7
8

.(Ev~D)DC
.Ev(~D*~C)
.(Ev~D)-(Ev~C)
.Ev~D

.C
.(Ev~C)-(Ev~D)
.Ev~C

.~CVE

~~C

E

LAe(F-LD)
Ao (UVW)
Fo@UvX)
(A*F)°L
A*F

A

.UvW
.FeA

.F

.UvX
.UvW)-UVX)
Uv(WX)

(T-R)DP
.(~P*R)*G
.(~TvN)DH

.~P

.~T+*R)
~Tv~R
~Rv-~T

9.(R+~P)* G

10.R* (~P* G)
11.R

12. ~R
13.~T
14.~TVvN
15.H

(23) 1.Pv(d-Ll)
2.(PvI):3~(LvC)
3. (P+~C)2E*F
4. PvDe(PVvL)

Exercise 7.3

/E
1,DM

3, Dist

4, Simp
2,5 MP
4, Com
7, Simp
8, Com
6, DN
9,10, D8

JUv(W*X)
1, Assoc

4, Simp

5, Simp

2, 6, MP

5, Com

8, Simp

3,9, MP

7, 10, Conj
11, Dist

/H

2, Assoc
4, Simp
1,5, MT
6, DM

7, Com
2, Com
9, Assoc
10, Simp
11, DN
8,12, DS
13, Add
3, 14, MP

/FvD
1, Dist
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5.PvI
6.~LvC)
7.~Le~C
8. ~L

9.(PvL)*(PVD

10.PvL
11.LVvP
12.P
13.~C+~L
14. ~C
15.P«~C
16.E+F
17.F+E
18.F
19.FvD

(24) 1.BV(S*N)

.B>o~S§
.So>~N

BvS

~S v ~N
~(S+N)
(S*N)vB
B

.BvW

N N

—
N

~MvQ
~M * ~Q
~M
.~MVE
So>U
.~Q+*~M
~Q
10.~QVE
11.UoH
12.SoH

C oA WD

(26) 1.(~RvD)> ~(F + G)

2.(F*R)DS
3.F+~8
4 ~S+F

.BvS)*(BVN)

.(BD~S)'(SD~N)

(~MVE)D(SDU)
.(~QvE):(U:>H)

4, Simp
2,5, MP
6, DM

7, Simp
4, Com

9, Simp
10, Com
8,11, DS
7, Com
13, Simp
12, 14, Conj
3,15, MP
16, Com
17, Simp
18, Add

/BvW
1, Dist

4, Simp
2,3, Conj
5,6,CD
7, DM

1, Com
8,9, DS
10, Add

/SDH
3, DM

4, Simp
5, Add

1, 6, MP
4, Com
8, Simp
9, Add
2,10, MP
7,11, HS

[~(SvG)
3, Com
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@7

(28)

(29

Exercise 7.3

5.~8 4, Simp

6. ~(F*R) 2,5, MT

7. ~Fv~R 6, DM

8. F 3, Simp

9. ~~F 8, DN
10. ~R 7,9, DS

11.~RvD 10, Add

12. ~(F « G) 1, 11, MP

13. ~F v ~G 12, DM

14. ~G 9,13, DS

15.~S « ~G 5, 14, Conj

16. ~S v G) 15, DM
1.~Q>(C+B)

2.~T>(B-H)

3.(Q+T) /B

4. ~Qv-~T 3, DM
5.[*Q>(C+*B)]*[~To>(B-H)] 1, 2, Conj
6.(C-B)v(B+H) 4,5 CD
7.B+C)v(B-H) 6, Com
8. B+ (CvH) 7, Dist
9.B 8, Simp
1.~(A-G)

2. ~(A+E)

3.GVE /~(A*F)

4 ~Av~G 1, DM
5.~Av~E 2, DM

6. (~Av~G)*s(~Av~E) 4,5, Conj

7. ~Av (~G+~E) 6, Dist

8. ~Av ~(G VE) 7, DM

9. GVvE)v~A 8, Com
10. ~~(G v E) 3,DN
11. ~A 9, 10, DS
12. ~A v ~F 11, Add
13. ~(A+F) 12, DM
1L.M+N)v(©O-+P)

2(NvO)o~P /N

3 [MN)vO]l-[(M+N)vP] 1, Dist
4 M+N)vO 3, Simp
5.0v(M+N) 4, Com
6.(OvM)+(OVvN) 5, Dist
7.(0vN)«(OVvM™) 6, Com
8 OVvN 7, Simp
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9.NvO 8, Com

10. ~P 2,9, MP
1H.[M*N)vP]-[M*N)v O] 3, Com
12M+N)VvP 11, Simp
13.Pv(M+N) 12, Com

14 M-*N 10, 13, DS

15N+ M 14, Com

16. N » 15, Simp

(30) 1.(T*K)v(C+E)

2.Ko~E

3.Eo~C /TeK

4 [(T*K)vC]-[T*K)VE] 1, Dist
5(TvC)*KvO]*[(TVE)s(KvVE)] 4, Com, Dist
6.KVvE 5, Com, Assoc, Simp
7. K>~E)*(ED~C) 2,3, Conj
8. ~Ev~C 6,7,CD
9.~Cv~E 8, Com
10. ~(C+E) 9, DM
11.(C*E)v(T+*K) 1, Com
12.T-K 10, 11, DS

Part IV

(1) 1.(S*D)v(S*H)

2.8So(1+R) /SR
3.S.(DvH) 1, Dist
4.5 3, Simp
5.I-R 2,4, MP
6.R-1 5, Com
7.R 6, Simp
8. SR 4,7, Conj
2 1L HvHD
2.Bo~1 /~B
3.1-C)v(@-H 1, Com
4.1-(CvH) 3, Dist
5.1 4, Simp
6. ~~1 5, DN
7.~B 2, 6, MT
(3) 1.~SvO)
2.~S*R)yo(CvD) /D
3.~8+~C 1, DM
4. ~8 3, Simp
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5.~Sv~R 4, Add
6. ~(S+*R) 5, DM
7.CvD 2, 6, MP
8. ~C 3, Com, Simp
9.D 7,8,DS
4 1.Gv(R*E)
2.(GVE)S~R /IGVvM
3.(GVvR)+* (GVE) 1, Dist
4. (GVvE)-(GVvR) 3, Com
5.GVE 4, Simp
6. ~R 2,5, MP
7.GvR 3, Simp
8.RvG 7, Com
9.G 6, 8, DS
10.GvM 9, Add
(5) 1.LE-(P+B)
2(E-B)o~P-~M) J/E'M -
33E-(B+P) 1, Com
4(E*B)-P 3, Assoc
5.E*B 4, Simp
6. ~(P +~M) 2,5 MP
7.~P v ~M 6, DM
8.P-(E+*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-M 12, 13, Conj
(6) .Fo({U-R)
2.~ Fo(@P-))
3.Fv~F /UvP
4 [Fo(U*R)]*[~Fo@®+))] 1,2, Conj
5.(UR)v(P-S) 3,4,CD
6. [(UR)vP]+[(U+R) Vv S] 5, Dist
7.(UsR)VP 6, Simp
8.Pv(U<+R) 7, Com
9.@PvU)*(PVvR) 8, Dist
10.PvU 9, Simp
11.UvP 10, Com
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(D 1.
~(IvC)
. ~(AvM)

2

@®

10.

12.
13.
14,
15.
16.

e I

0 A WUDEWN

Ro(CvM)

~ o ~C
~A » ~M
~C o~
~C

~M * ~A

. ~M
10.
.~(CvM)
12.

~C ¢« ~M

~R

.PvU)>-~L
.(IvW)o>~K

L+K
L
~~L

.~PwvU)

~P«~U

~Ue~P

/~R

2, DM

3, DM

4, Com

6, Simp
5, Com

8, Simp
7,9, Conj
10, DM
1,11, MT

I ~(Uv W)
3, Simp

4, DN

1,5, MT

6, DM

7, Com

8, Simp

3, Com, Simp
10, DN
2,11, MT
12, DM

13, Com, Simp
9, 14, Conj
15, DM

/~M

1, DM
3, Com
4, Simp
2,5 MT
6, DM
7, DN

3, Simp
8,9,DS
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~EV(G*W)
~P v ~W
.*EvB)*(~EVvDP)
.(~EvP)+(~EVvB)
~EvP
.(~EvQ@) - *(~EVW)
.(~EVvW)*(~EVG)
9.~ EvW

10. ~(EVvP)* (~EVv W)
11.~Ev(@P+*W)
12.P*W)v~E
13. ~P -+ W)

14. ~E

0NV hAWN

Exercise 7.4

Part 1
1. GoQ 3
2. R*S)oN 1
3. ~P‘D~H 2
4 B=N 1
5. A 2
6. ~Q>o>~L 3
7. ~CvF 1
8. Go(N>Z) 2
Part II
1. JoM 1,
2,
2. JoF>N) 1,
1(CDM'MDC)?:
4 Kvk i:
3

-

g

<

W

»

s
7

%

W
=]

»

N

-

Q

o)
=3

=

N om

-

O
o

&
=4

/~E

1, Dist

4, Com
5, Simp
2, Dist

7, Com
8, Simp
6, 9, Conj
10, Dist
11, Com
3,DM
12, 13, DS

9. D=H

10. SoG

11. JoF

12. (C*H)DA
13. W=-~T

14 (KDM)ES

15. SoD

5. (GoB)*#HSC)

6. J-M)>Q

Ho5(CoSR)

=

8 ToG
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