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Ontological Commitment

* Ontology: “What is there?”
* Propositional logic:
— There are sentences that describe facts.
— Each sentence is either true or false (or unknown)
¢ First-order logic:
— There are objects, relations, and sentences.
— Relations apply to objects.
— Sentences are true or false (or unknown)
» Temporal logic:
— There are also times. Truth values hold at times.

Epistemological Commitment
* Epistemology: “What can we know?”

* Propositional logic (and FOL and TL):
— Sentences can be true, false, or unknown.
* Probability theory:
— Sentences can have a degree of belief in [0,1].
* Fuzzy logic:
— Sentences can have a degree of truth in [0,1].
— IMHO: “measure of appropriateness”

First-Order Logic: Syntax
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First-Order Logic: Semantics

* An interpretation specifies
— which objects, relations, and functions in the model
e correspond to

— which object, relation, and function symbols.

e Entailment, validity, etc, are defined in terms of
— all possible models, and
— all possible interpretations.

First-Order Logic: Semantics

* An atomic sentence is true
— in a given model, under a given interpretation,
— if the relation referred to by the predicate symbol

— holds among the objects referred to by the
arguments.

* A term is an expression referring to an object.
— A ground term contains no variables.
 Truth in complex sentences is compositional,
just like in propositional logic.

— Equality means two terms refer to the same object.




Quantifiers

* Universal quantifiers: Vx P(x)
— Vx King(x) = Person(x)
— For every extended interpretation with constant a

substituted for variable x, Subst( {x/a}, P(x)) is true.

« Existential quantifiers: Jx P(x)
— 3x Crown(x) A OnHead(x, John)
— For at least one extended interpretation,
Subst( {x/a}, P(x)) is true.
 Conjunction and disjunction:
—Vx-P = -3xP “PA-Q = =(Pv Q)

Objects, Relations, and Sentences

e Term: an expression denoting an object
— Constant: CS-343, ComputerScienceDept, ...
— Variable: x, student, dept, course, ...
— Function Application: Instructor(CS-343), ...

- Department(course)

¢ Ground term: aterm with no variables

Objects, Relations, and Sentences

* Relation: a set of tuples of objects
— Isa(CS-343, Courses)
— Isa(CS-343, ProgrammingCourses)

— Department(CS-343, ComputerScienceDept)
* Department(CS-343) = ComputerScienceDept
— Enjoyable(CS-343), Difficult(CS-343)

Objects, Relations, and Sentences

* Sentence:
— Isa(CS-343, Courses)
— Isa(CS-343, ProgrammingCourses)
— ComputerScienceDept = CSDept
— Y course (Department(course)=CSDept
- = Enjoyable(course))
— 3 course (Department(course)=CSDept
- A Enjoyable(course))

Example Domains (in AIMA)

* Kinship: defining family relationships
e Natural numbers: the Peano axioms
— all except the principle of induction
— zero and its successors: 0, S(0), S(S(0)), ...
* Set Theory: emptyset, adjoin, subset, equality,
intersection, union
e Lists (ala Lisp): nil, cons, append, first, rest
* Wumpus world
— Diagnostic rules: percepts — state
— Causal rules: state — percepts

Knowledge Engineering

* Identify the task.
Assemble the relevant knowledge.

Vocabulary of predicates, functions, and
constants.

* Encode general knowledge of the domain.
* Encode specific problem instances.

* Pose queries to the KB and get answers.

Debug the knowledge base.




Identify the Task

» UT courses, majors, and student programs.
— Course offerings and prerequisites
— Requirements for majors and graduation
— Student transcripts and grades
— Planning an academic program (later)

e Task: requirement check for graduation
— also: prerequisite check for taking a course
— other tasks?

Assemble the Relevant Knowledge

» UT, College, and Department web pages

— http://www.cs.utexas.edu/academics/undergraduate/
degrees_courses/degree_checklists/

* Transcripts for yourself, your friends,
and hypothetical students.

Domain Ontology: Objects

» Types (important sets) of objects:
— Courses
— Departments
— Majors
— Requirements
— Terms (semesters when courses are taken)
— Offerings (course offered in a semester)
— Students (student takes courses, gets grades)

» These are suggestions, not a partial solution.

Domain Ontology: Relations

* Relations relevant to particular object types

¢ Courses:
— Dept (Courses, Departments)
— Num (Courses, Strings)
— Name (Courses, Strings)
— Prereq (Courses, Requirements)
— Workload (Courses, 0..5)
— Difficulty (Courses, 0..5)

Domain Ontology: Relations

— Departments
¢ Name (Departments, Strings)
¢ Majors (Departments, Majors)

— Majors
* Dept (Majors, Departments)
* Name (Majors, Strings)

* Reqs (Majors, Requirements)

— Requirements
* Type (Requirements, one of {AND, OR, <num>})
* Courses (Requirements, Courses, Grades)

* Tests (Requirements, Tests, Scores)

Domain Ontology

— Students
* Name (Students, Strings)
¢ ID (Students, Strings)
¢ Major (Students, Majors)
* Transcript (Students, Offerings, Grades)
¢ SAT (Students, Strings, Scores)
¢ AP (Students, Strings, Scores)
* GRE (Students, Strings, Scores)
¢ CanGraduate (Students, Majors)




