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Issued by the WASP graduate school management group 2023-09-22.

Main field of study

Introductory course giving the background in logic needed to take the WASP courses
“Artificial Intelligence and Machine Learning” and “Graphical Models, Bayesian Learning and
Statistical Relational Learning”.

Caurse level
PhD student course

Course offered for
PhD Students in the WASP graduate school

Entry requirements
None.

Intended learning outcomes

After completing the course, students should be able to

e Formulate statements in a natural language (e.g. English) by a syntactically correct
formula in propositional logic or in first-order logic, depending on what is appropriate
in the context.

e Determine the truth value of a formula with respect to a truth value assignment if the
formula is from propositional logic, or with respect to a structure if the formula is from
first-order logic.

e Determine if a formula is satisfiable, valid or a logical consequence of a set of other
formulas.

e Determine if two formulas are logically equivalent.

e Construct a (disjunctive, conjunctive or prenex) normal form which is equivalent to a
given formula.

¢ Motivate some standard formal proof rules and construct formal proofs.

e Use the notions of logical consequence and/or formal proof together with the
soundness and/or completeness theorems to determine the correctness of a claim
that a statement follows from some given assumptions.



\/\//\S D | WALLENBERG Al,
AUTONOMOUS SYSTEMS
AND SOFTWARE PROGRAM

e Describe and apply some results from the course about algorithmic aspects about the
problem of determining satisfiability, validity, logical consequence etc in propositional
and first-order logic.

Course content

We study the two formal (logical) languages called propositional logic and first-order logic,
which have a central role in modern logic and its applications.

Syntax and semantics of the formal language of propositional logic. Logical consequence and
equivalence in propositional logic. Functional completeness. Disjunctive and conjunctive
normal forms. Proof rules and formal proofs in propositional logic. Soundness and
completeness of propositional logic.

Syntax of the formal language of first-order logic. First-order structures and the semantics of
first-order logic. Logical consequence and equivalence in first-order logic. Prenex normal
forms. Proof rules and formal proofs of first-order logic. Soundness and completeness of first-
order logic. Computational aspects of propositional logic and first-order logic.

Teaching and working methods
There will be one physical two-day course meeting involving lectures.

Examination
Individual homework assignments.

A re-examination is prepared about 6 months after the course covering completion of missing
parts.

Grades
Fail or Pass



