T-79.3001 Logic in Computer Science: Foundations Spring 2D
Exercise 3 ([Nerode and Shore, 1997], Chapter I, Section 3)
February 12 — February 15, 2009

Tutorial problems

1. Letg, Y, X € L be propositional formulas. Show that
a) @ = o (reflexivity).
b) If o= Y, theny = @ (symmetry).
c) If = Y andy = x, thengp= x (transitivity).

2. a) Show that i = —a, thenXU {a} on unsatisfiable.
b) Show in detail that iU {a} = B, thenZ = a — B.

3. Use semantic tableaux to prove the following:

a) ECA(-A< B) — ((-AV—=B) A (BVA) —C)
b) {A—B,~(-CAB)} EA—-C

Demonstration problems

4. Prove the following claims.
a) If Z = @andX = —@ for someg, then the set of propositiors is
unsatisfiable.
b) If set of proposition& has exactly one model, then for all propositions
@eitherZ = @or Z = —@ (but not both).
5. Proof the following properties of logical consequences.

a) ZCCn(X).
b) Monotonicity:2; C 25 = Cn(Z1) C Cn(Zp).
C) 2= @=Cn(X) =Cn(ZU{@}).
d) Cn(Cn(X)) =Cn().
6. Use propositional logic to formalize a voting system forethwoters, for
which the models give the positive or negative voting reddtiw does the

system change if there are four voters, and the vote of thie deaides in
case of a tie?



7. The reader of the Helsinki area travel card has three lighisiware lit ac-
cording to the following principles (séw t p: / / ww. ytv. fi/ENG transport/
gui de/ travel _card/ for more information).

1. Green light: a valid period ticket / value ticket / trandieket.

2. Green and yellow light: less than or equal to 3 full daysid/period
/ less than or equal to 5 euros’ value on the travel card.

3. Red light: period / transfer not valid or other error.

Formalize the system using propositional logic and find obatkind of
models the set of propositions has.



