
Course Description Form
	1. Course Name: Meta-heuristics

	

	2. Course Code: 

	

	3. Semester / Year: Second Semester / 2023-2024

	

	4. Description Preparation Date: 2024

	

	5. Available Attendance Forms: Mandatory attendance

	

	6. Number of Credit Hours (Total) / Number of Units (Total) 3 hours theoretical  per week / 3 Units

	

	7. Course administrator's name (mention all, if more than one name) 

	Name: Prof. Dr. Jumana Waleed salih
Email:  jumanawaleed@uodiyala.edu.iq


	8. Course Objectives 

	Course Objectives
This academic curriculum provides an introduction, fundamentals, and categorization of optimization algorithms.
	Course Objectives

1. The goal required of the student to successfully pass the course requirements is to become aware of the meta-heuristics algorithms, their advantages, limitations, and applications.

2. The student’s awareness of the types and types of research methods.

3. Developing the student’s ability to use the software available in this field and the skills he acquires.

	9. Teaching and Learning Strategies 

	Strategy
	1- Building the basics of optimization algorithms for students.

2- Enabling students to solve problems related to the intellectual framework of optimization algorithms problems via the Internet

3- Enabling students to solve problems related to meta-heuristic optimization algorithms.


	10. Course Structure
Week
hours
Required learning outcomes
Unit name and/or topic
Education method
Evaluation method
1
3

Fundamentals
Fundamentals of Optimization Algorithms
Electronic lecture using Microsoft Editor
Daily exams and homework, in addition to monthly exams
2
3

Gradient-based Algorithm and
Direct Search Algorithm
Classical or Deterministic Optimization Algorithms
Electronic lecture using Microsoft Editor
Daily exams and homework, in addition to monthly exams
3
3

Fundamentals
Modern Optimization or Non-Deterministic Algorithms
Electronic lecture using Microsoft Editor
Daily exams and homework, in addition to monthly exams
4
3

Introduction
Heuristic Optimization Algorithms
Electronic lecture using Microsoft Editor
Daily exams and homework, in addition to monthly exams
5
3

Introduction
Meta-heuristic Optimization Algorithms
Electronic lecture using Microsoft Editor
Daily exams and homework, in addition to monthly exams
6
3

Basics
Exploitation and Exploration
Electronic lecture using Microsoft Editor
Daily exams and homework, in addition to monthly exams
7
3

Basics
Probabilistic Decision and Selection -

Random Search
Electronic lecture using Microsoft Editor
Daily exams and homework, in addition to monthly exams
8
3

Algorithms, examples, Advantages, Limitations, and Applications
Tabu Search (TS) and

Simulated Annealing (SA)
Electronic lecture using Microsoft Editor
Daily exams and homework, in addition to monthly exams
9
3

Algorithms, examples, Advantages, Limitations, and Applications
Cuckoo Search (CS) and Shuffled Frog Leaping Algorithm (SFL)
Electronic lecture using Microsoft Editor
Daily exams and homework, in addition to monthly exams
10
3

Algorithms, examples, Advantages, Limitations, and Applications
Crow Search Algorithm (CSA) and 

Glowworm Swarm Optimization (GSO)
Electronic lecture using Microsoft Editor
Daily exams and homework, in addition to monthly exams
11
3

(Seminars)
Meta-heuristic Optimization Algorithms  
Electronic lecture using Microsoft Editor
Daily exams and homework, in addition to monthly exams
12
3

(Seminars)
Meta-heuristic Optimization Algorithms
Electronic lecture using Microsoft Editor
Daily exams and homework, in addition to monthly exams
13
3

Fundamentals
AI-based Optimization Algorithms
Electronic lecture using Microsoft Editor
Daily exams and homework, in addition to monthly exams
14
3

Fundamentals
Hybrid Optimization Algorithms
Electronic lecture using Microsoft Editor
Daily exams and homework, in addition to monthly exams
15
3

Exam
Daily exams and homework, in addition to monthly exams


	11. Course Evaluation

	Distributing the score out of 100 according to the tasks assigned to the student such as daily preparation, dailyoral, monthly, or written exams, reports .... etc 

	12. Learning and Teaching Resources 

	Required textbooks (curricular books, if any)
	Talbi, E.-G. (2009). Metaheuristics: from design to implementation (Vol. 74): John Wiley & Sons.
Zäpfel, G., Braune, R., & Bögl, M. (2010). Metaheuristic search concepts: A tutorial with applications to production and logistics: Springer Science & Business Media.

	Main references (sources)
	Modestus O. Okwu, Lagouge K. Tartibu, "Metaheuristic Optimization: Nature-Inspired Algorithms Swarm and Computational Intelligence, Theory and Applications", Studies in Computational Intelligence, Springer, Cham, 2021. https://doi.org/10.1007/978-3-030-61111-8.

	Recommended books and references (scientific journals, reports...)
	

	Electronic References, Websites
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