T-79.3001 Logic in computer science: foundations Spring ¥
Exercise 3 (propositional logic 3.6 — 3.8)
February 6-8, 2007

Tutorial problems

1. Show that CACn(X)) = Cn(X) for any set of proposition&. (Cn(X) de-
notes the set of logical consequence& afhat is, CniZ) = {@| = = ¢}.)

2. LetZ be a set of propositional statements gradpropositional statement.

a) Show that iz = —~@thenZ U {¢@} is unsatisfiable.
b) Show that the following clairdoesn’t hold: if X = @thenX = —@.

3. Formalize the following text using propositional logic:

“If the unicorn is mythical, then it is immortal, but if it isat mythical, then
it is @ mortal mammal. If the unicorn is either immortal or ammaal, then
it is horned. The unicorn is magical if it is horned.” [Rudseid Norvig:
Artificial Intelligence: Modern Approach]

Demonstration problems

4. Define the Sheffer stroke using the Peirce arrow.
5. Prove the following claims.
a) If X = @andX = —@ for someg, then the set of propositiors is
unsatisfiable.
b) If set of proposition& has exactly one model, then for all propositions
@eitherX = @or X = —@ (but not both).
6. Proof the following properties of logical consequences.

a) 2CCn(X).
b) Monotonicity:3; C 25 = Cn(Z;1) C Cn(Xy).
C) ZE@=Cn(X)=Cn(ZU{e}).
7. Use propositional logic to formalize a voting system forethvoters, 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 daeides in
case of a tie?



8. The reader of the Helsinki area travel card has three lightsiware lit ac-
cording to the following principles (sdet p: / / www. ytv. fi/ENG transport/
gui de/ travel _card/ for more information).

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

2. Green and yellow light: less than or equal to 3 full daydid/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 obatwkind of
models the set of propositions has.



