
COURSE DESCRIPTION 

Artificial Intelligence 

Academic year 2026-2027 

 

1. Programme-related data 

1.1. Higher Education Institution Babeș-Bolyai University 

1.2. Faculty Faculty of Mathematics and Computer Science 

1.3. Department Department of Computer Science 

1.4. Field Computer Science 

1.5. Level of study Bachelor 
1.6. Degree programme / 
Qualification Computer Science 

1.7. Form of education   Full time 
 

2. Course-related data 

2.1. Course title Artificial Intelligence 
Course 
code 

MLE5029 

2.2. Course coordinator  Mihoc Tudor Dan 

2.3. Seminar coordinator  Mihoc Tudor Dan 

2.4. Year of study 2 2.5. Semester 6 2.6. Type of assessment Exam 

2.7. Course status Compulsory 2.8. Course type DS 
 

 
3. Total estimated time (hours per semester of teaching activities) 

 
 

4. Prerequisites (where applicable) 
4.1. curriculum-related Data Structures, and Algorithms Theory 

4.2 skills-related Average programming skills in a high-level programming language 
 
 
5. Specific conditions (where applicable) 

5.1. course-related Projector 

3.1. Number of hours per week  4 
of which: 3.2. 
course 

2 
3.3. seminar/ laboratory/ 
project 

0/2/0 

3.4. Total of hours in the curriculum 56 
of which: 3.5. 
course  

28 3.6. seminar/ laboratory 0/28/0 

Time allocation for individual study (IS) and self-taught activities (ST) hours 

Learning from textbooks, course materials, bibliography, and notes (IS) 28 

Additional research in the library, on subject-specific electronic platforms, and on-site 10 
Preparing seminars/ laboratories/ projects, assignments, reports, portfolios, and essays (greater than 
or equal to the total number of hours specified in the course calendar for evaluation tasks) 

20 

Tutoring (professional guidance) 8 

Examinations  20 

Other activities [i.e.: two-way communication with the course coordinator/tutor] 8 
3.7. Total hours of individual study (IS) and self-taught activities 
(ST) 

94 

3.8. Total hours per semester 150 

3.9. Number of credits 6 



5.2. seminar/laboratory-related 
Laboratory with computers; high-level programming language 
environment 

 
 
6.1. Competencies resulting from the completion of the degree programme (as referred to in the curriculum)1 

Professional competencies 

Competency 
code 

Competency 

PC1 Create software 

PC2 Align software with system architectures 

PC6 Develop software prototype 

Transversal competencies 

Competency 
code 

Competency 

TC2 Solve problems 

TC3 Think analytically 

 
6.2. Learning outcomes relevant to the degree programme (as referred to in the curriculum)2 

Learning outcomes targeted by the subject 

Competency 
code 

Knowledge and comprehension Specific academic skills 

PC7 

The student/graduate identifies, compares, 
recognizes and describes advanced concepts and 
techniques in the field of artificial intelligence, 
machine learning, and natural language processing.  

The student/graduate designs, implements, 
experiments with predictive models and 
develops applications based on machine 
learning algorithms. 

PC4 
The student/graduate knows and explains modern 
programming paradigms, software architectures and 
software projects development methodolgies. 

The student/graduate designs, plans, builds, 
develops scalable software applications, and 
efficiently uses hardware and software 
resources. 

 
7. Subject-specific learning outcomes (referred to by each subject coordinator across the range of competencies 
and learning outcomes at the level of the degree programme) 

Knowledge and comprehension 

1. Understand the basic concepts, principles, and historical development of Artificial Intelligence. 

2. Understand the main classes of AI algorithms, including machine learning, neural networks, search, evolutionary 
computation, swarm intelligence, game theory, and rule-based reasoning. 
3. Understand how real-life problems can be modelled as AI problems and solved using appropriate computational 
techniques. 

4. Understand ethical issues and practical constraints associated with the design and use of AI systems. 

5. Understand the principles of problem solving by search, heuristic search, local search, and adversarial search in 
artificial intelligence. 

2 The learning outcomes relevant for the degree programme and targeted by the subject for which the course 
description is prepared will be listed. The entries, copied without any changes from the Curriculum by subject 
type (Core Subject/Specialisation Subject/Complementary Subject), are listed under the corresponding 
competency.  

1 The professional and/or transversal skills targeted by the subject for which the course description is prepared 
will be copied from the curriculum of the degree programme. For each competency, the complete entry, including 
the competency code, will be copied with the exact wording that appears in the curriculum, without any changes. 
If no competency is copied from either of the two categories, the row corresponding to that category is deleted 
from the table.  



6. Understand the role of uncertainty, knowledge representation, and rule-based reasoning in the design of intelligent 
systems. 

Specific academic skills 

1. Implement and validate AI algorithms using Python libraries and high-level programming environments. 

2. Build, train, evaluate, and interpret basic machine learning and neural network models. 

3. Apply search, optimization, game-playing, and rule-based reasoning methods to practical problems. 

4. Design and compare AI solutions for selected practical problems by choosing appropriate search, optimization, 
learning, or reasoning techniques. 
5. Evaluate AI models and algorithms using suitable performance metrics, validation procedures, and critical 
interpretation of results. 

 
8. Contents 

8.1. Course Teaching and learning methods Remarks3 

1. Introduction to AI: History, Method, 
and Ethical Issues; Mathematical 
Prerequisites; Data Preprocessing.​
2. Machine learning and decision trees.​
3. Neural networks I: Perceptron model, 
feed-forward neural networks.​
4. Neural networks II: Multi-layer neural 
networks, backpropagation algorithm.​
5. Types of ANNs I: CNNs, RNNs, LSTMs, 
GRUs, Transformers, and BERT.​
6. Problem solving as search: problem 
spaces, uninformed search, BFS, DFS, 
limited DFS, iterative deepening search, 
and UCS.​
7. Problem solving as search: informed 
search, heuristic search, best-first search, 
Greedy, A* algorithm, and A* variants.​
8. Local search: simulated annealing, hill 
climbing, and evolutionary computation.​
9. Evolutionary strategies, evolutionary 
programming, and genetic programming.​
10. Swarm intelligence: particle swarm 
optimization, ant colony optimization.​
11. Adversarial Searching: Game playing, 
Minimax search, Alpha-beta pruning.​
12. Intelligent Systems: Support Vector 
Machines, K-means.​
13. Knowledge representation and 
reasoning in rule-based systems.​
14. Uncertainty management in 
rule-based systems. 

Exposure, description, explanation, 
examples, case studies, discussion. 

Activities supported by examples 
and case studies. 

Bibliography 

Goldberg, D.E., Genetic Algorithms, Addison-Wesley, Reading, 1989.​
Russell, S. J., and Norvig, P., Artificial Intelligence: A Modern Approach, N. J., Prentice Hall/Pearson Education, 2003.​
Zaki, Mohammed J., and Wagner Meira Jr., Data Mining and Machine Learning: Fundamental Concepts and Algorithms, 
Cambridge University Press, 2020.​
Géron, Aurélien, Hands-on Machine Learning with Scikit-Learn, Keras, and TensorFlow, O'Reilly Media, Inc., 2022. 

8.2. Seminar/ laboratory Teaching and learning methods Remarks 

3 For example, organisational aspects, recommendations for students, specific aspects relating to the 
course/seminar, such as inviting experts in the field, etc. 



1. Get familiar with SciPy, Matplotlib, and 
other packages. Perform data 
preprocessing.​
2. Monte Carlo Methods: simulation, 
sampling, and biases.​
3. Build a DT for a specific problem. 
Validate the results.​
4. Get familiar with PyTorch. Build a 
perceptron for several problems.​
5. Build and train a simple feedforward 
artificial network for a specific problem. 
Select, modify, and visualize specific 
network parameters.​
6. Solve a classification problem using 
ANNs.​
7. Build a CNN for image recognition.​
8. Perform transfer learning on a neural 
network.​
9. Modeling problems for the DFS 
approach.​
10. Implement an evolutionary algorithm 
and apply it to a specific problem.​
11. Implement a PSO for a mathematical 
problem.​
12. Implement an RBS in an uncertain 
environment.​
13. Hyperheuristics. 

Examples, case studies, dialogue, 
exercises, small student projects. 

Evaluation: quiz and presentation. 

Goldberg, D.E., Genetic Algorithms, Addison-Wesley, Reading, 1989.​
Russell, S. J., and Norvig, P., Artificial Intelligence: A Modern Approach, N. J., Prentice Hall/Pearson Education, 2003.​
Zaki, Mohammed J., and Wagner Meira Jr., Data Mining and Machine Learning: Fundamental Concepts and Algorithms, 
Cambridge University Press, 2020.​
Géron, Aurélien, Hands-on Machine Learning with Scikit-Learn, Keras, and TensorFlow, O'Reilly Media, Inc., 2022. 

 
9. Evaluation 

Type of activity 9.1 Evaluation criteria4 9.2 Evaluation methods5 
9.3 Percentage 
in the final grade 

 

How well do students know the basic 
principles of the AI domain? How well can 
they apply the course concepts to solve real 
problems? 

Written Examination 70% 

   

 

How well are students able to implement 
the presented methods and algorithms in 
laboratories? 

Evaluation of laboratory 
assignments and projects 

30% 

   

9.6 Minimum standard for passing 

All laboratory classes are mandatory. The minimum attendance requirement for passing is 90% in laboratories.​
To pass, students need a minimum final mark of 5 (on a scale of 1 to 10). 
 

 
 
 
 

5 Both final evaluation methods and ongoing evaluation strategies should be established.  

4 The evaluation criteria must directly reflect the learning outcomes targeted at the level of the degree 
programme respectively at the level of the subject.  More specifically, the learning outcomes set out in the 
expected learning outcomes are assessed.  



 
 
 
 
10. SDG labels (Sustainable Development Goals)6  

 

 Sustainable Development Generic Label 

         

          ✔ 

        

No label 
applies 

         
 

 

 

Date of entry:​
20.05.2026 
 

Signature of course coordinator​

Lector Univ. PhD. Tudor Mihoc 

 

Signature of seminar coordinator​

Lector Univ. PhD. Tudor Mihoc 

 

   

Date of approval in the department:​
... 
 
 

 

Signature of the head of department​

Assoc. Prof. PhD. Adrian STERCA 

 

 

 

 

6 Select a single label which, according to the Implementation of SDG labels in the academic process, best matches 
the subject. If the subject addresses sustainable development in a generic manner (i.e. by presenting/introducing 
the general framework of sustainable development, etc.), then the Sustainable Development generic label may be 
applied. If none of the labels describe the subject, select the last option: “No label applies.” 

https://green.ubbcluj.ro/procedura-de-aplicare-a-etichetelor-odd/

