Note: A derivation in predicate logic need not use any of the quantifier-
specific rules. The first four problems below are examples of this point.

1. Add missing annotations:
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FevGd ..o premise
FeoFk oo premise
GdoHe ... i premise
Fe A
Fk 2,4 oF
Fkv He . . 5,vI
Gd A
He o, 3,7,oE
FkvHe .o 8.Vl
Fkv He ... .. .. . . . . .. ... 1,6,9,VE

2. Add missing annotations:
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VeFx

A VxFx
AVzFx
JzGx
®,3zGx
0, zGx
I,A,©

T T T T T T T T T T

VeFax v 3IzGr ... .. premise
VeFzx>-VeFx ... .......... premise
JeGxoVaeHxr ... ... ... premise
YeFx A
sVeFz 2,4,0FE
=VeFzvVaeHzr ... .. .. .. 5,vI
FxGr A
VeHzr 3,7,0E
sVeFrvVaeHxr ... .. .. . 8,vI
-VYeFxrvVxHxr  .............. 1,6,9,VE



3. Fill in the missing items.

1.T F Fav (Lbv Ke) ..o premise
2. Fa FFa A
3. Kc F K A
4. Kc F (FavLb)vKe .o, 3,vI
5. Fa = Fav Lb . 2,vI
6. Lb FLb . A
7. Lb = FavLb . 6,vI
8. Fa F (Fav Lb)vKe oo, 5,vI
9. Lbv Kc FLbv Kc oo A
10. Lb F (Fav Lb)vKe ... 7,v1
11. Lbv Ke F (Fav Lb)vKe — ............. 4,9,10,vE
12. T F (Fav Lb)vKe  ............. 1,8,11,vE

4. Fill in the missing items.

1. T F JzFazv (VeLx v IzKz) ... premise
2. dJzFzx FdxFx A
3. JzKx FdxKx A
4. JzKx F (JzFx v VaLz) v 3aKax — ......... 3,v1
5. dJoFx F dxFxv Vel o 2,vI
6. VaLx FYaLx A
7. VxLx - JxFxvNaeLx .. 6,vI
8. JxFx + (JzFx v VaLz) v 3IaKx  ......... 5,vI
9. VxLxv IzKzx + VzxLxv IcKx ... ... A
10. VaxLx F (JzFx v VaLz) v 3zKx  ......... 7,vI
11. YeLz v JaKa + (JzFx v VeLa)v IaKe ... 49,10,vE
12. T + (JzFx v VYaLz) v IzKx ... 1,8,11,vE



5. Fill in missing items.
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YaFzx - VYeFx A
VG FY2GT A
YaFx FFa 1,VE
VaGx F GO 2,VE
. VeFx,VeGr + FanGa ... ... ............ 3.4, Al
VaeFx VeGr + Voe(Fx AGx) oo 5,V1

6. Fill in missing items.

. NYeFxvVaeGe + YeFzvVaeGxr ... A
VYaFx FVYXFT A
YaFzx - FkE 2,VYE
VaFz - FkvGE 3,vI
VaGx FVYaGar A
YaGzx Gk 5,VE
YaGzx w FkvGE 6,vI

VeFzxvVaGe - FEkv Gk 1,4,7,VE

. NYaFrvVaGr + Voe(Faxv Gr) oo 8,V1

7. Fill in missing items.
VeFx - VYeFx A
VeFzx Fa 1,YE
VaeFzx F dxFx 2,31

3.




8. Fill in missing items.

1. =VzFzx FaVeFr A
2. ~dz-Fx Foode-Fx A
3. =Fa FoFa A
4. =Fa Fde=Fx 3,31
5. mdz-Fx,~-Fa + -dz-Fx ... ... .. ... ... ... ... 2
6. -dx-Fzx Fo=Fa o 4,5,-1
7. =3x-Fzx Fa 6,—E
8. —Jdx-Fx F VYeFx 7,v1
9. =VaFx,-3dz-Fr -VeFxr .. . ... .. 1
10. =VaFx Foo-de-Fa 8,9,-1
11. -VaFx F dx=Fx 10,—E
9. Fill in missing items.
1. -3dzFz FodeFr A
2. Fa FFa A
3. Fa FdxFx 2,31
4. -3xFz,Fa FodeFT 1
5. =dxFx FaFa 3,4,-1
6. —dxFx F de-Fx 5,31

10. Fill in missing items. Hint: Line 1 is a theorem of sentential logic. Lines 2
and 3 are simply citing the results of Q3 and Q4; leave them untouched.

1. F VYeFx v -VaeFx ... ... EM
2. VaFx FdzFx Q3 above
3. =VzFzx Fdz-Fz Q4 above
4. VaFx F deFxv3x-Fx ...l 2, VI
5. =VzFx F dJzFaxv3a-Fx . 31
6. - dzFxvdx-Fx ... 1,4,5,VE



11. Fill in missing items.
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Vx(Fx > Gr)
Va-Gx
Va(Fz o Gr)
Fa

Ve(Fz > Gz), Fa

Vx-Gz
Vr-Gzx, Fa

Ve(Fz > Gz),Ye-Ga- -Fa
Ve(Fz > Gr),Va-Ga- Vo-Fx

12. Fill in missing items.
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. dzFzx v IxGr +

JaFx
Fa
Fa
Fa
dxFx
JzGx
Gb
Gb
Gb
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. dJeGx [
. dzFx v IxGr +

FVYe(FroGr) oo A

F VoG A
 Fa>sGa ... .. 1, VE
FFa A
FGa . 3,4 0F
F-Ga 2,VE
F-Ga 6
...................... 5,7,-1
..................... 8,VI

AxeFxv IzGr o A
dxFx A
Fa A
FavGa .o 3,vI
Jx(Frv Gr) o 4,31
Jx(Frv Gz) o 2,5,3E
JxGr A
Gb A
FovGb 8,vI
Jx(Fxv Gr) oo 9,31
Jx(Frv Gx) oo 7,10,3E
Jx(Fxv Gx) oo 1,6,11,vE



13.
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JxFz v JzGx
Va(Fx > Gr)

JzFz

Fa

Va(Fx > Gx)
Ve(Fz > Gz),Fa
Ve(Fxz > Gx),Fa
Vz(Fz > Gz),JxFx
JzGzx
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dzFx v 3zGx ... A
Ve(FroGx) ... A
JxFxr A
Fa A
Fa>-Ga  ............... 2, VE
Ga 4,5,oF
JzGxr 6,31
Jx2Gx 3,7,3E
JxGx A

................ 1,8,9,vE

JxFx v IxGr, Vo (Fr > GdxGe



