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ExaM: TDDC36, TDDD72 (LOGIC)

24 APRIL 2014

RULES

. You can use your own copies of slides as well as an English-Swedish dictio-
nary.

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

. You are not allowed to:

e use any writing material other than indicated in point 1;
e use calculators, mobile phones or any other electronic devices;
¢ 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 (n) | Swedish grade | ETCS grade
34 <n<40 5 A
21<n< 34 4 B
20 <n <27 3 C

n < 20 not passed F (not passed)
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EXERCISES

EXERCISE 1

1. Prove the following propositional formula:
(=P A-Q)V (P A=Q)V R] = [-QV E]

(a) (2 points) using tableaux;

(b) (2 points) using Gentzen system (as provided in the book or during lectures
- up to your choice).

2. Prove the following formula of predicate logic, where a is a constant:

Ve[P(z, z,z)) A ~JaTy3z[P(z,y,2) A ~P(f(2),9,9(2))] =
F2[P(f(a), 2 9(a))]

(a) (3 points) using tableaux;

(b) (3 points) using resolution.

EXERCISE 2

1. (4 points) Translate the following sentences into a set of propositional formulas:

“objects are light, medium or heavy”

“one can pack light objects to the first truck, medium objects to the
second truck and heavy objects to the third truck”

“light objects are green”

“medium objects are blue”

“heavy objects are red”

“pack objects to the second or to the third truck”

“do not pack red objects”.

2. (2 points) Assuming that each object can be packed to at most one truck, hypoth-
esize what choice as to object’s weight can be made and explain your reasoning
informally.

3. (4 points) Prove your claim formally using a proof system of your choice
(tableaux, Gentzen system or resolution. Please do not use truth table method,
as this will give no points).
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EXERCISE 3

Consider a drawing which consists of lines connecting points and satisfying the fol-
lowing conditions:

(a) “BEvery point is connected to a point.”

(b) “Connection is symmetric.”

(c) “For every points , y, 2, if there is a connection between z and y and
between x and z then there is also a connection between y and 2.”

1. (2 points) Express in predicate logic properties (a), (b) and (c).

2. (4 points) Check informally whether the conjunction of (a), (b) and (c) implies
that “every point is connected to itself”.

3. (5 points) Verify your informal reasoning using resolution.

EXERCISE 4

1. (2 points) Design a Datalog database for storing information about employees
(including position and salary) as well as information about the direct supervisor
relationship among employees.

By ¢ ~ € we denote that ¢’ is a direct supervisor of e”.

We define that employee ¢ is an indirect supervisor of employee e” if there is
k > 1 and employees ey, €2, . . ., e such that

€ s @] B L ]~ B €

2. (I point) Express in predicate calculus the constraint:
“the relationship of being an indirect supervisor is transitive.”

3. (1 point) Provide an exemplary integrity constraint concerning direct supervisor
relationship.

4. Formulate in logic queries selecting:

(a) (2 points) all pairs of employees consisting of executive officers with one
being a direct supervisor of another;

(b) (4 points) all pairs of employees X, Y such that the X is a direct or indirect
supervisor of Y and X has a lower salary than Y.
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