Philosophy 240: Symbolic Logic Hamilton College
Fall 2014 Russell Marcus
Practice with Proofs (§2.1 - §2.5)
1. I.A>B 11. 1.XVZ
2. ~B 2.Z>~Y
3.~A> ~C /~C 3.Xo0Y /~X=Z
2. I.(AVB)> ~C 12. 1.A>B
2.D>~E 2.B>o~A
3.CVvD 3.(AVD)VE
4.E /~B 4. (DVE)>F /F
3. 1. ~(A*B) 13. I.Go(H>D
2. ~(~BV Q) /~AV ~D 2.1>(J *K) /GoH>J)
4. 1.A>B 14. 1.(~-LVM) e (LVN)
2.(EVD)> ~B /A>(~E-~D) 2.~0>~N /MVO
5. 1.~(G-H)o1 15. I.P>Q)*(R>YS)
2.~(IV10]) /(P*R)>(Q¢*S)
3.~JoF /(F-G)-H
16. L(To>W)s(X>Y)
6. 1.PVO 2.TVX
2.Q>-~0 /~QVP 3. (To~Y)e (X > ~W)
4. (We-~Y)2Z
5Y2>2(WVA) /7N A
7. 1.T=V
2.~TV ~V /~T
17. 1.(Bs~D)=(EVF)
2. ~(E=~Q)
8. I.(K>~M) - [(L-N)>~M] 3.(GV ~F)« (GVB)
2.(KVL)-(KVN) / ~M 4. ~G /D
18. 1.P=(QV~R)
9. I.(XVY) - (Z>W) 2.~S=~P
2.~(Y - W) /~(~X-Z) 3.(Qo 95T /T
10. 1.~P=Q
2.~Q=-~S /~S=P
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Sample Solutions 5. 1.~(G-H)>o1

2.~(IV1D])

1. 1.A>B 3.~JoF /(F-G)-H
2. ~B 4. ~1-~] 2, DM
3.~A> ~C /~C 5.~1 4, Simp
4. ~A 1,2, MT 6.G-H 1,5, MT, DN
5.~C 3,4, MP 7.~] 4, Com, Simp

QED 8. F 3,7, MP

9.F-(G-H) 8, 6, Conj

2. I.(AVB)> ~C 10.(F-G)-H 9, Assoc
2.D>~E QED
3.CVD
4.E /~B 6. I.PVO
5.~~E 4, DN 2.Q>-~0 /~QVP
6. ~D 2,5, MT 3.~-O>P 1, Com, DN,
7.DVC 3, Com Impl
8.C 7,6, DS 4.Q-P 2,3,HS
9.~~C 8, DN 5.~Q>P 4, Impl
10. ~(A V B) 1,9, MT QED
11. ~A+~B 10, DM
12. ~B e ~A 11, Com 7. 1.T=V
13. ~B 12, Simp 2.~TV ~V /~T

QED 3.(T-V)V(~T-~V) 1, Equiv

4. ~(T-V) 2, DM

3. 1. ~(A *B) 5.~T-~V 3,4,DS
2. ~(~BV () /~AV ~D 6. ~T 5, Simp
3.~~Be~C 2, DM QED
4. ~~B 3, Simp
5.~AV ~B 1, DM 8. I.(K>~M)-[(L-N)>~M]

6. ~BV ~A 5, Com 2.(KVL)-(KVN) /~M
7. ~A 6,4, DS 3.KV(L-N) 2, Dist
8. ~AV ~D 7, Add 4. ~MV ~M 1,3,CD
QED 5.-M 4, Taut
QED

4. 1.A>B
2.(EVD)> ~B /A>(~E-~D)
3.B>~(EVD) 2, Trans, DN
4. A>~(EVD) 1,3, HS
5.A>(~E-~D) 4, DM

QED



QED

10.

QED

11.

QED

12.

QED

1.(XVY): (Z>W)
2. ~(Y - W)
3.-YV ~W
(YVX)-(Z>W)

XV ~Z
 ~~(XV ~Z)
~(~X-Z)
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XVZ
Z>~Y
XoY
~Y o ~X
Z>~X
~X>Z

NN R W=

-X=Z

A-B

Bo ~A
.(AVD)VE
.(DVE)>F
Ao ~A
~AV ~A
~A

. AV (DVE)
.~A>(DVE)
10 DVE
11.F

XN Y AW

(Y >X)-(Z>W)
(~Y>X) (~W > ~Z)

(X2 Z) (Z> ~X)
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1,2, HS

5, Impl

6, Taut

3, Assoc

8, Dn, Impl
9,7, MP
4,10, MP



13.

QED

14.

QED

15.

QED
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I.GoH>]

2.1>(J*K) /G>(H>J)

3.(GeH) o 1 1, Exp

4. ~1V (J *K) 2, Impl

5.(~IV]))e(~IVK) 4, Dist

6. ~1V1] 5, Simp

7.1>1] 6, Impl

8.(GeH)>J 3,7, HS

9.Go(H>)) 8, Impl
I.(~LVM) e (LVN)

2.~0>~N /MV O

3.~-LVM 1, Simp

4.L-oM 3, Impl

5.~-M > ~L 4, Trans

6.LVN 1, Com, Simp

7.~LoN 6, DN, Impl

8. ~M>oN 5,7, HS

9.NoO 2, Trans

10. ~-M > O 8,9, HS

11.MVO 10, Impl, DN
L(P>Q)+R>9) /(PeR)>(Q*S)
2.PoQ 1, Simp
3.~PVQ 2, Impl
4.(~PVQ)V ~R 3, Add
5.~PV(QV ~R) 4, Assoc
6.R>oS 1, Com, Simp
7.~RV S 6, Impl

8. ~PV(~RVY) 7, Add, Com
9.[~PV(QV ~R)] ¢ [~PV (~RV S)] 5,8, Conj
10. ~PV[(QV ~R) ¢ (~RV 9)] 9, Dist

11. ~PV[(~RV Q)¢ (~R V)] 10, Com

12. ~PV[~RV (Q  S)] 11, Dist
I13.P>[R>(Q¢9)] 12, Impl, Impl
14.(PeR)2(Q*YS) 13, Exp



16.

QED

17.

QED

1.(T>W)s(X>Y)
.TVX
A(To2~Y)e(X>~W)
.(We~Y)2Z

.Y (WVA)

.WVY

~Y V ~W

.~WoY

9.Y>~W

10. ~W>oY)e (Y o ~W)
1. ~-W=Y
122.(We~Y)V(~WeY)
13. ~Y V(W VA)
14.(~-YVW)VA
15.~(~YVW)> A
16.(~-WeY)o A

17.[(W s ~Y) > Z] ¢ [(~W ¢ Y) 5 A]

18.ZV A

1.(B+~D) = (EVF)
. ~(E = ~G)

.(GV ~F)+(GVB)
. ~G

.GV (~F +B)
~F+B

10. ~F

11. ~Es ~F
12. ~<(EVF)
13.(EVF) = (B« ~D)
14. ~(B » ~D)
15.~BV ~~D
16.B s ~F
17.B

18. ~~B

19. ~~D
20.D
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/ZN A
1,2,CD
3,2,CD

6, DN, Impl

7, Impl

8,9, Conj

10, Equiv

11, Equiv, DN
5, Impl

13, Assoc

14, Impl, DN
15, DM, DN, Com
4, 16, Conj
17,12, CD

15, 18, DS
19, DN
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18. 1.P=(QV-~R)

2.~S=~P

3.Q>9-T /T
4.S=P 2, BCont
5.8=(QV~R) 4,1, BHS

6.[S>(QV ~R)]*[(QV~R)>S] 5, Equiv
7.[(QV ~R)>S]+[S>(QV ~R)] 6, Com

8.(QV~R)oS 7, Simp
9. ~(QV~R)VS 8, Impl
10. (~Qe+ ~~R)V S 9, DM
11.SV (~Qe+ ~~R) 10, Com
12.(SV ~Q) ¢ (SV ~~R) 11, Dist
13.SV ~Q 12, Simp
14.~QVS 13, Com
15.Q>8S 14, Impl
16. T 3,15, MP

QED



