Introduction to Logic

Practice Exam Answers
for Unit 4 (Exams 4 & 6):

(Keep in mind that there are always
multiple ways ro do a problem. For
each, | have given only one possible
solution, usually the shortest.)

Problem #1

(1) ¥x(Gx <> Hx) Pr

(2) 3IxHx Pr

(3) ~Ha Pr

(4) SHow: IxGx & ~vxGx DD

(5) Hb 230

(6) Gb & Hb 1vO

(7) Hb —» Gb 6 ©0

(8) Gb 5,7 -0

(9) IxGx 4 31

(10) | sHoew: ~VxGx ID

11) VxGx Ass

(12) SHOW: X DD

(13) Ga 11 vO

(14) Ga < Ha 1vO

(15) Ga —> Ha 14 <0

(16) Ha 13,15 -0

17) X 3,16 XI

(18) | IxGx & ~VxGx 9,10 &l

Problem #2

(1) VX[(Fx v Gx) = (Hx & Ix)] Pr

(2) ~VxHx Pr

(3) SHowW: dx~Fx ID

(4) ~3Ix~Fx Ass

(5) SHOW: X DD

(6) Vx~~Fx 4 ~30

(7) Ix~Hx 2~v0

(8) ~Ha 730

9) ~~Fa 6 vO

(10) Fa 9 DN

(11) Fav Ga 10 vl

(12) (Fav Ga) —» (Ha & la)
1vO

(13) Ha & la 11,12 -0
(14) Ha 13 &0

(15) X 8,14 XI
Problem #3

(1) Vx(~Hx = ~Fx) Pr
(2) ~3x(Gx & Hx) Pr
(3) sHow: Vx[(Fx & Rxa) - ~Gx]UD
4) SHow: (Fb & Rba) - ~Gb CD
(5) Fb & Rba Ass
(6) SHOW: ~Gb DD
(7) vx~(Gx & Hx) 2 ~30
(8) ~(Gb & Hb) 7vO
(9) Gb —» ~Hb 8 ~&0
(10) ~Hb — ~Fb 1vO
(11) Fb 5&0
(12) ~~Fb 11 DN
(13) ~~Hb 10,12 -0
(14) ~Gb 9,13 -0
Problem #4

(1) VxFx v ~3IxGx Pr

(2) Vx(Fx — ~Hx) Pr

(3) SHowW: Vx(Hx— Gx)—~3xHx CD

(4) Vx(Hx = Gx) Ass

(5) SHOW: ~3IxHx ID

(6) IxHx Ass

(7) SHOW: X DD

(8) Ha 6 30

(9) Fa—>~Ha 2VvO
(10) Ha - Ga 4v0O
11) Ga 8,10 -0
(12) IxGx 11 3l
(13) ~~3xGx 12 DN
(14) VxFx 1,13 vO
(15) Fa 14 vO
(16) ~Ha 9,15 -0
(17) X 8,16 XI

Problem #5
(1) ¥x[Fx = Vy(Gy = ~Ryx)] Pr
(2) sHew: IxFx —

VX(VyRxy — ~Gx) CD
(3) IxFx Ass
(4) SHOW: Vx(VyRxy — ~Gx) UD
(5) SHoOW: VyRay —» ~Ga CD
(6) VyRay Ass
(7) SHoeW: ~Ga DD
(8) Fb 330
(9) Fb - Vy(Gy —
~Ryb) 1vO
(10) Vy(Gy — ~Ryb)
8,9 -0
(11) Ga—>~Rab 10VO
(12) Rab 6 vO
(13) ~~Rab 12 DN
(14) ~Ga 11,13 -0
Problem #6
(1) VvxFx v 3x(Gx & Hx) Pr
(2) 3Ix~Fx Pr
(3) sHow: IxHx ID
4) ~3IxHx Ass
(5) SHEW: X DD
(6) Vx~Hx 4 ~30
(7) ~Fa 230
(8) SHOW: ~VxFx ID
(9) VxFx Ass
(10) SHOW: X DD
(11) Fa 9vO
(12) X 7,11 XI
(13) Ax(Gx & Hx) 1,8 vO
(14) Gb & Hb 1330
(15) Hb 14 &0
(16) ~Hb 6 vO
(17) X 15,16 XI

Problem #7

(1) 3Ix3yLyx Pr

(2) 3IxVy(dzLyz — Lxy) Pr

(3) SHew: IxLxx DD

4) JyLya 130

(5) Lba 430

(6) Vy(3zLyz — Lcy) 230

(7) 3zLbz — Lcb 6 vO

(8) 3zLbz 53l

(9) Lcb 7,8 -0
(10) | JdzLcz — Lcc 6 vO

(11) | 3FzLcz 94l

(12) | Lcc 10,11 -0
(13) | IxLxx 12 3
Problem #8

(1) Rab Pr

(2) JzRaz — Vy(Rya — vzRza) Pr
(3) sHew: JyvxRxy v Iyvx~Rxy ID

(4) ~(dyvxRxy v Jyvx~Rxy) Ass
(5) SHew: X DD
(6) ~3yVxRxy 4 ~vO
(7) ~3JyVx~Rxy 4 ~vO
(8) Vy~VxRxy 6 ~30
(9) Vy~Vx~Rxy 7~30
(10) 3zRaz 13l
(11) Vy(Rya = VzRza)2,10 -0
(12) ~VxRxa 8 vO
(13) ~Vx~Rxa 9vO
(14) Ix~Rxa 12 ~vO
(15) Ix~~Rxa 13 ~vO
(16) ~Rca 14 30
17) ~~Rda 1530
(18) Rda 17 DN
(19) Rda — vzRza 11 vO
(20) vzRza 18,19 -0
(21) Rca 20 vO
(22) X 16,21 XI




