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Course name
Artificial Intelligence [S1Inf1>SI]

Course

Field of study Year/Semester
Computing 3/5

Area of study (specialization) Profile of study

- general academic
Level of study Course offered in
first-cycle Polish

Form of study Requirements
full-time compulsory
Number of hours

Lecture Laboratory classes Other
24 30 0
Tutorials Projects/seminars

0 0

Number of credit points

4,00

Coordinators Lecturers

dr inz. Artur Michalski
artur.michalski@put.poznan.pl

Prerequisites

The student starting this course should have basic knowledge of discrete mathematics, computational logic
and set theory, graph theory and declarative programming, theory of algorithms and complex data
structures. In addition, they should have the ability to effectively use their knowledge in fields related to IT
in solving optimization and decision-making tasks, and the ability to obtain this knowledge from the
indicated sources.

Course objective

Provide students with basic knowledge in the field of artificial intelligence by presenting methods such as
automatic reasoning, knowledge representation, state space searching, automatic planning and machine
learning (including artificial neural networks). Developing students" ability to solve decision and
optimization problems using heuristic and non-heuristic methods. Shaping students" skills to choose
heuristic methods of solving tasks and various forms of knowledge representation depending on the
specificity of the problem.

Course-related learning outcomes
Knowledge:



1. The student has theoretically founded knowledge of a knowledge-based systems; can analyze and
describe their functioning and understand the scope of their applications

2. The student has basic knowledge of machine learning systems and artificial neural networks

3. The student has systematic knowledge of the principles and methods of solving decision and
optimization problems using heuristic and non-heuristic algorithms of the state space search, including
methods with resource constraints

Skills:

1. The student can identify specific knowledge necessary to perform the task and justify its use in
heuristic methods

2. The student is able to develop and implement a solution to a decision-making or optimization
problem in terms of the state space search

3. The student can use the method of automatic planning to formulate and solve problem in the field of
scheduling problems

4. The student is able to use methods of expert systems and descriptive logics to describe and formalize
specific domain knowledge with the use of dedicated programming tools

5. The student is able to assess the suitability of formal methods of knowledge representation and
algorithms of artificial intelligence for solving tasks typical for computer science, and can indicate
appropriate application areas of both heuristic and non-heuristic methods

6. The student has the ability to practically implement algorithms based on heuristic knowledge in
solving programming tasks

7. The student is able to extend his knowledge of the task being performed to a degree enabling him to
find effective solution using artificial intelligence methods

Social competences:

1. The student understands the need to constantly enrich his knowledge and develop their skills in the
area of methods and tools of artificial intelligence

2. The student is aware of the potential role that artificial intelligence systems can play in the
transformations of a social and economic nature

3. The student can identify the possibilities of using the known methods of artificial intelligence in the
areas of IT applications and development of useful software

Methods for verifying learning outcomes and assessment criteria
Learning outcomes presented above are verified as follows:

Learning outcomes presented above are verified as follows:

Verification of assumed learning objectives related to lecture: through test at the end of the semester; the
test consists of 5-6 open questions with equal marks. Passing threshold: 50% of points

Verification of assumed learning objectives related to laboratory classes: based on implementation of
project tasks during the semester: students complete 4 project tasks as part of laboratory classes, for
each of the three smaller project tasks, students can receive 20 points, and for a larger project of a
computer player for the board strategy game - running throughout the semester - 40 points. Passing
threshold: 50% of points

As part of the laboratory classes, it is possible to obtain bonus points for:

- victory in tournament of computer players - additional 10 points of bonus

- contribution to the course development: correction of errors of the software used, development of new,
non-trivial tasks, etc. (after consultation with the teacher) - maximum 5 points of bonus

Programme content

The definition and scope of Artificial Intelligence
Non-heuristic state space search methods

Heuristic search

Searching the space of two-player games

Constraint Satisfaction Problems (CSP)

Representing imperfect and imprecise domain knowledge
Rule-based systems

Machine learning and artificial neural networks
Automated planning

Course topics



1.Introduction: The definition and scope of Artificial Intelligence:

- Area of Al applications

- Short history of Al

- Definitions of Al

- Success of Al: classical Al, machine learning, deep learning

- Test Turinga: weak and strong Al; the concept of rationality

- Cognitive science and Al

- Dangers of Al

2. State space search

- State space and its search as a general model of the problem solving process

- The nature of the state space and the complexity of the solution search process: graphs, cycles, DAGs
- Branching factor and the mechanism of backtracking

- Non-heuristic search methods: breadth-first and depth-first search, depth-limited and iterative
deepening search, uniform cost search method

- Heuristic search: climbing algorithm, "greedy-best-first" algorithm, A* algorithm

- Admissibility, monotonicity and informedness of heuristics

- Searching with resource constraints: IDA* algorithm

- Searching the space of two-player games: min-max rule, horizon effect, cutoff mechanism and alpha-
beta algorithm, fail-soft version of the alpha-beta algorithm, methods to improve the alpha-beta
algorithm

3. Constraint Satisfaction Problems (CSP)

- Defining Constraint Satisfaction Problems

- Solving CSPs: Inference in CSPs, constraint propagation, constraint graph, search strategies in CSPs
- Constraint Programming methods

- Example CSP problems

- Advantages and limitations of CSP paradigm

4. Representing imperfect domain knowledge

- Representing knowledge in an uncertain domain

- Bayes' Rule and probabilistic reasoning

- Conditional independence relationship

- Semantics of Bayesian Networks

- Inference methods in Bayesian Networks

5. Rule-based systems

- Production rules as a form of knowledge representation

- Rule-based expert system architecture

- Inference in rule-based systems: forward reasoning ("recognize-execute" cycle) and backward reasoning
- Design problems of rule-based expert systems: ambiguity, inconsistency and redundancy in knowledge
base

- Advantages and limitations of expert systems: domain knowledge acquisition

- Areas of application of expert systems

6. Machine learning and artificial neural networks

- Artificial neural networks - connectionist model

- Simple perceptron and delta rule

- Multilayer networks and back propagation algorithm

- Network overfitting phenomenon

- Hebb"s rule and the Hopfield neural network

- Radial-basis function networks

- Clover"s theorem

- Learning radial-basis neural networks: pseudo-inversion method

- Application of artificial neural networks

7. Automated planning

- Definition of classical planning problems

- Planning in state space: situation calculus

- Linear planning: STRIPS and Sussman anomaly

- Goal regression planning

- Planning as a plan-space search: nonlinear planning

Teaching methods
1. Lectures: multimedia presentation illustrated with examples



2. Laboratory classes: solving tasks, practical exercises, teamwork
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Breakdown of average student's workload

Hours ECTS
Total workload 104 4,00
Classes requiring direct contact with the teacher 54 2,00
Student's own work (literature studies, preparation for laboratory classes/ | 50 2,00
tutorials, preparation for tests/exam, project preparation)




