Introduction to Artificial Intelligence

EP15.TOKT11121 (DS) Dr. Trong-Nghia Nguyen

EP16.TOKT11121 (Al) Dr. Nguyen Thi Kim Ngan

About This Course:

This course aims to deliver a comprehensive overview of Artificial Intelligence, its implications,
applications, and the skills to leverage it. The course begins by describing what the latest generation
of artificial intelligence techniques can do. After an introduction to some basic concepts and
techniques, the course illustrates both the potential and current limitations of these techniques with
examples from a variety of applications. We spend some time on understanding the strengths and
weaknesses of human decision-making and learning, specifically in combination with Al systems.
Exercises will include hands-on application of basic Al techniques as well as selection of appropriate
technologies for a given problem and anticipation of design implications. In a final project, groups of
students will participate in the creation of a simple Al-based application.

Prerequisite: EP16.TOKT11108 (Fundamental Programming Concepts in Python)

Logistics:

- Lecture format: In-person
- Lecture location: National Economics University 207 Giai Phong street, Bach Mai ward Hanoi,
Vietnam.

Grading:

- Participation (20%): Attendance, Homework check, Volunteer for class question.
Homework and discussion will be push in LMS. Code uploaded in Kaggle.

- Midterm Exam/Project (20%): Project including presentation and submit report. Criteria:
Content Mastery; Problem-Solving Skills; Critical Thinking; Application of Knowledge; Time
management

- Final Exam (60%).

Resources:

Main textbooks
[1] Russell, S. & Norvig, P (2020). Artificial Intelligence: A Modern Approach, Pearson.
Others

[2] I. AlImeida. Artificial Intelligence Fundamentals for Business Leaders: Up to Date With
Generative Al (2024 Edition). Now next later Al.

[3] Wolfgang Ertel (2017), Introduction to Artificial Intelligence. Springer.


https://courses.neu.edu.vn/syllabus/K67/en/EP16_dot_TOKT11121
https://courses.neu.edu.vn/syllabus/K67/en/EP16_dot_TOKT11121
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Software
- Python, numpy, sklearn
- Kaggle

Lectures

#itt Week 1

- **Topic:** Introduction to Artificial Intelligence; Search Strategies (Breadth-First Search, Depth-
First Search)

- **Materials:** Chapter 1-3, lecture slides, sample Python code for search algorithms
### Week 2

- ¥*Topic:** Homework review and hands-on exercises on BFS and DFS

- **Materials:** Practice problems, Python notebook for search visualization

### Week 3

- **Topic:** Informed Search Strategies (Best-First Search, Hill Climbing, Beam Search)
- **Materials:** Chapter 4, lecture slides, search implementation examples

### Week 4

- ¥*Topic:** Practical session on heuristic-based search algorithms

- **Materials:** Coding exercises, performance comparison notebooks



### Week 5

- **Topic:** Optimal Search (A*, Greedy Search)

- ¥*Materials:** Chapter 4, slides on heuristic functions and optimality

### Week 6

- **Topic:** Implementation and evaluation of A* and Greedy Search

- **Materials:** Python code templates, problem sets

#it# Week 7

- ¥*Topic:** Adversarial Search (Minimax Algorithm, Alpha-Beta Pruning)

- *¥**Materials:** Chapter 5, lecture notes, game tree examples

### Week 8

- **Topic:** Practice on game-playing agents using Minimax and Alpha-Beta Pruning
- **Materials:** Lab exercises with Tic-Tac-Toe or similar games

### Week 9

- **Topic:** Propositional Logic — Syntax, Semantics, and Inference

- **Materials:** Chapter 7, lecture slides, reasoning examples

#iH# Week 10

- **Topic:** Practical exercises on Propositional Logic (Resolution, Inference rules)
- **Materials:** Logic problem sets, Python-based logic solvers

### Week 11

- **Topic:** First-Order Logic — Representation and Inference

- **Materials:** Chapter 8-9, lecture notes, ontology examples

### Week 12
- ¥*Topic:** Practice on First-Order Logic reasoning and implementation

- **Materials:** Exercises using FOL solvers or Prolog

#itt Week 13



- **Topic:** Introduction to Neural Networks (Perceptron, Single-layer Neural Models)

- **Materials:** Chapter 18, lecture slides, TensorFlow/PyTorch notebooks

H#iHt Week 14
- ¥*Topic:** Hands-on training for single-layer neural networks

- **Materials:** Lab notebook on classification tasks using perceptron

ittt Week 15

- **Topic:** Supplementary Topics — Computer Vision, NLP, Clustering, Regression, Classification,
GPU Computing, and MLOps. Overview of the Al Project Pipeline (from data labeling to model
evaluation).

- **Materials:** Overview slides, project templates, demo notebooks

Assignments:

- Homework: Upload after each class. Submit your work in LMS. Homework correction will be
given next session.
- Students who volunteer to do exercises will get extra points.

HOMEWORK O s seeanmme roaeouvwmonrorummiscuss prprp=1a
HOMEWORK 1 s eizammine on eov.vumonrorummiscuss prezo-1s;
HOMEWORK 2 ¢rrs.e12ammma o eou.vumionrorummiscuss prero-17;
HOMEWORK 3 s seeanmme roaeouvwmonrorummiscuss prprp=rey
HOMEWORK 4 rrs.e12amuma on eou.vumionrorummiscuss prero-1s;
HOMEWORK 5 s seeanmme roaeouvwmonrorummiscuss prprp=24

Course Project:










People:

- Dr. Trong-Nghia Nguyen {image: Dr.TrongNghiaNguyen.jpeg }

Nghiant@neu.edu.vn

Profile page: https://nghianguyen7171.github.io/

Member of the Business Al Lab (BAI LAB) research group, lecturer at the Department of Data
Science and Artificial Intelligence, School of Technology, National Economics University.
Graduated with a Bachelor's degree in Information Technology from the University of Science
- Hue University, (2018). Graduated with a Master's degree in Computer Science from Hanoi
University of Science and Technology, (2021). Graduated with a PhD in Computer Science
from Chonnam National University, Korea (2025).

Image: Dr.TrongNghiaNguyen.jpeg
- Dr. Nguyen Thi Kim Ngan {img: Dr.NTKN.jpg}

ngannguyen@neu.edu.vn

Profile page: https://fda.neu.edu.vn/fda-members/ts-nguyen-thi-kim-ngan/

Lecturer of the Department of Data Science and Artificial Intelligence, School of Technology, National
Economics University. Member of the Research and Technology Transfer Group on Artificial
Intelligence and Data Science, Faculty of Tourism and Information Technology, School of Technology,
National Economics University.PhD in Computer Science, INSA de Lyon, France (2013)
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