Homework 3 Solutions

University of Pittsburgh — Computer Science Department

CS441 - Discrete Structures for Computer Science

Instructor: Dr.Litman

Problems from Section 1.5

b) Let r(r} be “r is one of the five roommates listed,” let d(x) be “z has taken a course in discrete

mathematics,” and let a(x) be “T can take a course in algorithms.” We are given premises Yir(r{z) — d(z))
aml ¥r(d{r) — a(r}}, and we want ta conclude vo(r(x) — alz)). In what follows y represents an arbitrary

person.

Step

Va(r{z) — d(x))
r(y) — d(y)
Yr(d{z) — a(x))
d(y) — a(y)
r(y} — aly)

. Yr(r{x) — a(x))
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Reason

Hvpothesis

Universal instantiation using (1)
Hypothesis

Universal instantiation using (3)
Hypothetical syliogism using (2) and (4)
Universal generalization using (5)

¢) Let s(r) be “z is a movie produced by Sayles.” let ¢(x) be “r is a movie about coal miners,” and let

w(z) be “movie x is wonderful.” We are given premises Ye(s{2) — w(x)) and Je(s{r) Aclr)), and we want

to conclde Jx(e(e) A w(r)). L our proof, y represents an unspecified particular movie.

Step

1. Fu{s(r) Ac(x))
2. s(y} Acly)
B8y

4 V(s(r) — w(r)
5. s(y) — wiy)

G wly) -

7. o{y)

8. w(y) Aely)

9. (el A wlr))

Reason

Hypothesis

Existential instantiation using (1)
Sunplification using (2)

Hypothesis 2
Universal instantiation using (4)

Modns ponens using (3) and (5)

Simiplification using (2)

Conjunction using {6) and {7)

Existential generalization using (8)

d) Let o) be “r is in this class” let f(r} be “r has been to France.” and let {{r) be “x has visited the

Louvre.” We are given premises Ir(e{r) A f(x)), Ye(f(x) — {(r)), and we want to conclude Jx(e{e) A ll)).

In our proof, y represents an unspecified particular person,

Step

Ja(e{e) A fL0)
e(y) A fy)
fly)

e(y)

v fe) — ()
6. fly) —ly)
Ty

8. cly) Ally)

9. Fefe(r) A{x))
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Reason

Hypotlhesis

Existential instantiation using (1)
Simplification using (2)
Simplification using (2)
Hvpothesis

Universal instantiation using {3)
Modnsg ponens using (3) and {6)
Coujsnction using {4) and (7)

Existential generalization using (8
b =]




