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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2. Add missing annotations:
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3. Fill in the missing items.

1.T F Fav (Lbv Ke) ..o premise
2. Fa FFa A
3. e A
4. Kc F (FavLb)vKe oo, 3,__
5 [ 2,vI
6. [ A
7. Lb e 6,

8. [ 5,vI
9. Lbv Kc FLbv Kc oo A
10. __ F (Fav Lb)vKe ... .. 7,v1
1. o o
12. T F (Fav ILb)vKe  ............. 1,8,11,vE

4. Fill in the missing items.

1. T + dxFxv (VaLz v 3zKz) ... premise
2. dJzFzx FdxFx A
3. [ A
4. JzKx + (JzFz v VaLlz)vIzKx  ......... 3,

5 P 2,vI
6. e A
7. YxLx e 6,

8. e 5,vI
9. VaeLzx v IzKx + YaLzx v IzKx ... ... ... ... A
10. __ F (JzFx v VaLz) v IaKx  ......... 7,v1
11. PP _
12. T + (JzFz v VaLz) v IzKx ... 1,8,11,vE



5. Fill in missing items.

1. - VYeFx A
2. VaGx e A
3. e 1,VE
4, AT 2,VE
5 F FanGa o 3.4, Al
6. VeFr, VaGx + Ve(Fx AGx) ... _
6. Fill in missing items.
1. e A
2. FVXFT A
3. e 2,YE
4. - VGE 3,vI
5. Va2Gz F VYaeGx .
6. [ 5,VE
7. FFENY 6,vI
8. VeFxvVaGx - Fkv Gk ... . . 1,4,7,VE
9. FVe(FevGr) o 8,V1
7. Fill in missing items.
1. VaFzx F VY Fx -
2. VeFx FFa -
3. VaeFx F Az Fx -



8. Fill in missing items.
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9. Fill in missing items.

. =dxFzx

. —dxFz
. —dzFx
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SVaFx A
—dz-Fx A
P A
P 3,31
e 2
P 4,5,-1
Fa 6,—E
VZFx _
SV Fr _
——dz-Fx o
Jz-Fx 10,—E
—dxFr A
A A
PP 2,31
PP 1
-Fa . 3,4,-1
dx-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.
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VaFx
Ve Fx
VaFx
-VzFx

zFx Q3 above
dz-Fx Q4 above
JxFxv dz-Fx  ............... 1,4,5,vE



11. Fill in missing items.

1. Ya(Fz > Gzx) FVYe(FroGr) ..o _
2. Y A
3. e 1, VE
4. b o
5. Ve(FxoGx),Fa + Ga ..., 3,4,0F
6. F-Ga 2,VE
7. FaGa .
8. Vo(Fx > Gr),Ve-Ga- -Fa  ...........cciiiiii.. 5,7,-1
9. F Ve-Fx 8,VI
12. Fill in missing items.
1. 3zFx v 3zGx + JzFx v IaGx ... A
2. b o
3. e A
4, e 3,vI
5. Fa e 4,31
6. IxFx F3x(FevGx) 2,5,3E
7. 3zGx FdxGr A
8. e A
9. PP 8,vI
10. e 9,dI
11. J2Gx F 3z(Fev Gx) oo 7,10,3E
12. 3zFz v 32Ge + Jz(Fxv Gx) oo _



13.
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JzFx v JzGx F dzFzv IxGe o
Va(Fz > Gr) F Ve(FroGx) ...,
JzFz FdxFr
Fa FFa
Va(Fz > Gr) FFa>Ga ...l
Ve(Fz > Gz),Fa FGa
Ve(Fxz > Gx),Fa FdxGr
Ve(Fz>Gr),JzFx  + J2Gx ...
JzGx FdxGr
JxFx v IxGr,Va(Fr oG@&EGe ... ...



