Practice Examination 1 Solutions

CS 313H

1. [10] Using a truth table prove that (pvg)=>r) < (p=>r)A(@g=T1))

P|la|r|PVe | (pvg)=>r | P=7 | =7 | (p=>r)A(@=>71) | (pve=ne(p=ralg=T)
F|F|F F T T T T T
F|EF|T F T T T T T
F|T]|F T F T F F T
F|T|T T T T T T T
T|F|F T F F T F T
T|F|T T T T T T T
T|T]|F T F F F F T
T|T|T T T T T T T

2. [20] Using the rules of Sentential Calculus conclude (PA~B)=C from the premises
Av(BvC) and P=~ 4.

{P} (1) Av(Bv Q) P

{P,} (2) P=>~4 P

{P,} (3.) PA~B P

(P} (4) P Simp (3)
(PP} (5)~4 MP (2), (4)
(P} (6) ~B Simp (3)
(PR} (7)~An~B Conj (5), (6)
(PP} (8)~(4vB) DeM (7)
{P} (9.) (AvB)vC Assoc (1)
(P,P,B}  (10) C DS (9)
(P.R} (1) (PA~B)=C C(3)(10)

3. [20] Prove that the conclusion (4= D)v (C = B) follows from the premise
(A= B)Vv(C = D). First convert the premises and the negation of the conclusion into Conjunc-
tive Normal Form, and then employ a resolution proof to get a contradiction.

(A= B)v(C= D)
~AvBv~CvD

~({(A=D)v(C= B))
~(A=D)A~(C=B)
~(~AvD)A~(~CvB)
(AN~ D)A(CA~ B)



l.~AvBv~CvD P

2. A P

3.~D P

4. C P

5.~B P

6. Bv~CvD Res (1), (2)
7. ~CvD Res (5), (6)
8. D Res (4), (7)
9. false Conj. (3), (8)

4. [10] Using the predicates:

Bx
Hx
Cxy
Px
Exy
Tx

Express in the syntax of Predicate Calculus:

x 1s a loaf of bread,

x 1s a pound on hamburger,
x costs more than y dollars,
X 1s a person,

X eats

x 1s tofu.

“If some loaf of bread costs more than $4 and some pound of hamburger costs more than $8 then the
only thing everyone eats is tofu.”

((Fx)(Bx ACx4) A (Fy)(Hy A Cy8)) = (YW)(Vz)(PwA Ewz) = Tz)

5. [25] Prove that (Vw)(3z)Rzw follows from (3x)(Vy)Rxy (Rather than using the TC rule be
specific about the sentential calculus rule.)

1
2
3
4
5

. (3x)(Vy)Rxy
- (Vy)Ray
Rab

. (Az)Rzb

. (Yw)(3z)Rzw
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EI (1)
UI (2)

EG (3)
UG (4)
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