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ExaM: TDDD72 (LOGIC)

26 APRIL 2019

Exam rules

. You can use your own copies of slides from lectures as well as an English-
Swedish dictionary.

. Exercises are formulated in English, but answers can be given in English or in
Swedish.

. You are not allowed to:

e use any writing material other than indicated in point 1, in particular you
cannot use ebook with exercises and solutions;

e use calculators, mobile phones or any other electronic devices;

o lend/borrow/exchange anything during the exam.

. If an exercise has not been specified completely as you see it, state which
(reasonable) assumptions you have made.

. Begin each exercise on a new sheet of paper. Write only on one side of the
paper. Write clearly and make sure to give adequate explanations for all your
answers.

. There are 4 exercises, each exercise gives maximum 10 points (40 points to-
gether). Grading is provided in the following table.

number of points (1) grade
34 <n<40 5
2T<n< 34 4
20<n <27 3
n < 20 U (not passed)




TDDD72 (Logic) Exam 2(3)

EXERCISES

EXERCISE 1

1. Prove the following propositional formula:
[(Q = =P) AR] = [PV (-Q A R)]

(a) (2 points) using Gentzen system;

(b) (2 points) using tableaux.

2. Prove the following formula of first-order logic, where a is a constant:
Vzdy3z (P(w,y, 2) V —Jdzdu(—P(z, 2, u))) — dzdyP(a,z,y)

(a) (3 points) using resolution;

(b) (3 points) using tableaux.

EXERCISE 2

1. (4 points) Translate the following sentences and assumptions into a set of propo-
sitional formulas:

“Pick a white object or a black object or a brown object.”

“White objects are small.”

“Black objects are of medium size.”

“Brown objects are big.”

“The picked object should be small or big. It should be white or
should not be brown.”

2. (2 points) Hypothesize and explain informally what choice as to the picked par-
cel’s color can be made, assuming that:
o each object is white or black or brown;
e each object is colored with one color only and has exactly one size;
o the robot can pick only one object.

3. (4 points) Prove your claim formally using a proof system of your choice
(tableaux, Gentzen system or resolution).
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TDDD72 (Logic) Exam 3(3)

EXERCISE 3

Consider the following properties of a binary relation E:

YaVyVz[R(z,y) — (R(z,2) = R(y, 2))]; ¢5)
VavyVz[R(z,y) — (R(y, 2) = R(z,2))]; )
JzVy[R(z,y) — R(y, z)]. 3)

(1) (4 points) Prove informally that ((1) A (2)) — (3).

(2) (6 points) Prove formally (using tableaux, Gentzen system or resolution) that

(WA (2) = (3)-

EXERCISE 4

(a) (2 points) Design a Datalog database for storing information about cars. Each
car is characterized by its price (low, medium, high), size (small, medium, large)
and age (old, medium, new). In addition, for each pair of cars ¢y, ¢, the database
contains information whether ¢ is directly more popular than cg, where:

a car ¢ i8 directly more popular than a car ¢y if ¢; is more popular
than ¢y and there are no cars between ¢; and cg wrt their popularity.

@)

o (1 point) Let x = y denotes that the car = is directly more popular than car y.
Express in predicate calculus the definition (4).

e (I point) Provide an integrity constraint concerning the relation >.
o Formulate in logic queries selecting:

1. (2 points) all small, old cars with low or medium price;

2. (4 points) all large, medium price cars which are more popular (not neces-
sarily directly) than a given car, where “more popular” is defined by:

a car z is more popular than v if z > v or there isn > 1 and cars
Cly...,cpsuchthatz >ci >co > ... > ¢y > 2.
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