Chapter 13: Hints and Selected Solutions

Section 13.1 (page 346)

13.2 Hint (fill in the supports):

1. %% (Cube(x) < Small(x))
2wy Cubeis)
3 [e]+=
4 Cubelc) = ¥Elim:
5. Cubelc) < Smallic) = ¥Elim:
6. Smallic) + < Elim:
7.ows Smallix) = ¥ Intro:
13.7 Hint:

1. % 7y ((Cubelx) » Dodec(y)) = FrontOf(x, vil
2. [d]= Cubeid)
3. [e]= Dodecie)

4. = Rule?:
5. FrontOfid, e} < Rule?:
. = ¥ Intro:

7 = Rule?: 2-6




Section 13.2 (page 350)

13.11 A counterexample:

(o0 wWorld 13  E——————""—————"aa=sH

13.14 Hint:
@ v (Cubeix) < Smallix))
@ 3 ~Cubelx)

[b]= -Cubelb)

@ Cubelb) < Srmallib) <+ ¥Elim

@ -5mall{b) = Taut Con

@ = Alntro
= = 3Elim




Section 13.3 (page 337)

13.20 The following proof formalizes the informal proof we gave earlier for
Exercise 12.1. (C.f. Hints and Selected Solutions for Chapter 12.)

T3 Slithy(x)
4. [b]= Slithy(b)

6. Slithy(b) v Mimsyib)
7. Tovelh)

9. Brilligib) v Tovelb)

10. Mimsyib} » Gyrelb)

11. Mimsyib)

12, Slithy(b) 4 Mimsy(b]

13, 3% (Slithy{x) & Mimsy (=)

14, 3x (Slithy(x) & Mimsyix)

5. (Slithy(b) + Mimsy(b)) = Tovelb)

8. (Brilligtb) v Tove(b)) = (Mimsy(b) » Gyrelbl)

1w (Brilligix) » Tavels)) = (Mimsy(x) & Gyre(z)))
2.7y ((Slithy(y) v Mimsy(y)) = Tove(y))

¥Elim: 2

¥ intro: 4
= Elim: 6,5
¥Elim: 1
vIntro: ¥
= Elim: 9,5
AElim: 10
Alntro: 4,11
Alintro: 12
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= 3Elim: 3,4-13

13.23 The following formalizes the informal proof we gave for Exercise 12.4.

1. wy (Cubely) v Dodeciyl)
2% (Cubelx) = Large(x))
3. 3w -Largelx)

4. [b]% -Largeib)
S, Cubeit) = Largelb)
. =Cubelh)

. Cubeth) v Dodecib)
. Dodecib)
. 3% Dodecix)

LY m RN R

10, 3 Dodecis)

v
v

v
v
v
v

= ¥vElim: 2
= Taut Con: 45
= ¥Elim: 1
= Taut Con: 7,6
= Jlntro: §

= 3Elim: 4-9.3



13.29 Remember that FOL assumes that claims are made about non-empty
domains. You will need to use a name in giving this proof, even though
no names appear in the original argument. Here is a nearly completed
proof. You should fill in the details that are missing.

1. %% (Small{=) = Cubeixi)
2. 3% -aCubelx) = 3% Small{x)

_3. Cubeic) v -Cubelc) v = Taut Con:
4 = Cubelc)
5. 3% Cubel) v = 3dlintro: 4

6. % -Cubelc)
7. 3% -Cubeix) v = 3lntro: 6
8. 3% Srmal (=) v ¥ —<Elim: 7,2

9. [d= Small(d)

10, = Rule?:
11. = Rule?:
12. 3% Cubelx) = Rule?:
13. 3% Cubex) v = 3Elim: 9-12,5
14 3% Cubel(x) v ¥ vElim: 4-56-133



13.32

1. -3x (Tet{=l » Small(x)
2 [a]= Tetia)
3. oflargefal v Mediumial)

4. % -Small(a)
5. =Mediumia)
6. -Large(a)
7.1

8. Small{a)

9. Tet(a) » Small(a)
10,3 (Tetix) a Smallix))
11.1

12. Large(a) v Mediurn(a)

13 %% (Tet(x) = (Large(x) « Medium{x)))

T T T e

= Taut Con: 3
<= Taut Con: 3
= Ana Con: 6,54

= - Intro: 4-7
= alntro: 2,3
= Jlntro: 9

= Lintro: 10,1

= = Intro: 3-11

= ¥ Intro: 2-12



13.33

13.43

1. =3 (Tet{x) » Smallix))

2.9y (Smally) v Mediumiy) v Large(y))
3. [a]= Tetia)

4. Smallfal » Mediumia) « Largela)

5. % Smallia)

6. Tet(a) » Smallia)
7.3 (Tet(x) » Smallix))
. L

9. -Smallia)
10. Largeta) v Mediurmia)

11w (Tet(x) = (Largeix) v Medium (=)

Section 13.5 (page 361)

1. ~%= Cubelx)
2% -3y ~Cubel)
I [e]=

4. % -Cubhelc)

5. 3x -Cubelx) v = 3lintro:

G. L v = Lintro:

7. Cubelc) v = - Intro:
5. ¥x Cubelx) v ¥ ¥intro
=1 v = Lintro:
10, 3 ~Cubelx) v = - Intro:

v ¥ ¥YElIim: 2

= alntro: 3,5
= dlntro: &
= Lintro: 7,1

v

v

v

v ¥ - Intro: 5-5
v = Taut Con: 9,4
v

= ¥ Intro: 3-10

37

1.8

2-9



13.51 An sparse outline of a proof is shown below. It shows the main trick
needed but leaves out the details.

1.
2 3 SP(%) v 3w AP = Taut Con:

3% 3w -P(x)
4, = Rule?:
5. 3w (Plx) = vy Pyl < Rule?:

6. % -3% -P(x)

7. = Rule?:
8. 3% (Plx) = vy Piy)) < Rule?:
9.3 (Pxy = ¥y Ply)) v ¥ vElim: 3-5,6-8,2



