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Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
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1- Provides students with an introduction to optimization techniques and
genetic algorithms.

2- Students will learn about various optimization problefns, including linear and
nonlinear optimization.

3- Explore the principles and applications of genet|c~algor|thms

4- Cover the fundamental concepts, algorithmigidtplementations, and practical
considerations for solving optimization problems using genetic algorithms.

5- Students will gain hands-on experienee through programming assignments

and project work. 4
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1- Understand the fundamental concep;csfand principles &f optimization
techniques. v

2- Explain the different typesofjeptimization problems, including linear
programming, nonlinear programming, and combinatorial optimization.

3- Evolutionary AlgorithmssSwarm Intelligence Algorithms.

4- Understand the prmuples ahd workings of genetic algorithms.

5- Advantages and dlsadvantages of Genefc algorithms.

6- Population, selectlon crossover, angd/ mutatlon algorithms

7- Designand |mplement genetic algocithras to solve optimization problems.

8- Analyze and compare the petformance of different optimization algorithms.

9- Evaluate and'select suitable optimization algorithms for specific problem
domaifis. S

10- Implement optimizationalgerithms using programming languages and
libkariesscommonly used igithe field.

11- AnaIyzg and interpretthe results obtained from optimization algorithms.

12- Apply’optimizationteghniques to real-world applications in various domains.
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Indicativ%content includesfthe following.

Introduction to Optifhization [5 hrs]
Optimization pfoblems and their classifications; Linear programming and integer

~programming; Nonlinear Optimization.

Evolutionary Computation [5 hrs]
Introduction to evolutionary computation; Swarm Intelligence Algorithms;
Principles of genetic algorithms, advantages, and disadvantages.

Genetic Algorithm Components [5 hrs]
Representation and encoding of solutions; Selection, crossover, and mutation
operators.

Genetic Algorithm Operators and Strategies [25 hrs]

Tournament selection, roulette wheel selection, and rank-based selection;
Single-point crossover, uniform crossover, and arithmetic crossover; Mutation
techniques and their impact on exploration and exploitation
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5- Genetic Algorithm Variants and Extensions [10 hrs]
Elitism and population size selection; Adaptive and dynamic parameter settings

6- Applications of Optimization and Genetic Algorithms 40 hrs]
Optimization in engineering, operations research, and finance; Applications in
scheduling, routing, and resource allocation; Real*world case studies and
~
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Learning and Teaching Strategies
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Strategies

Type something like: The main strategy that \Ni.lrbe adopted.indelivering this module
is to encourage students’ participation in thefexercises, whijle a'?the same time refining
and expanding their critical thinKing sklIIE. This will beachieved through classes,
interactive tutorials, and by considering types ofssimple{experiments involving some
sampling activities that are interesting to the students.
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Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome

Quizzes 2 10% (10) 5,14 LO #1-3 and 4-9
Formative

Projects / Lab. 1 10% (10) Continuous | All
assessment

Seminar 1 10% (10) 12 LO #4-11
Summative Midterm Exam 2 hr 20% (20) 8 LO#1-7
assessment Final Exam 4hr 50% (50) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)

@R e pu) el
Material Covered
Week 1 Introduction to optimization algorithms 5
Week 2,3 Nature-inspired Optimization Techniques v
Week 4,5 Evolutionary Algorithms, Swarm Intelligence Algorithms S
Week 6 Introduction to Genetic Algorithm ~>
Week 7 Mid Term Exam
Week 8 Advantages and disadvantages of Genetic algorithms
Week 9 Type of operators, population, selection, crossover, crossovefrate, mutatiog,“mutation rate
Week 10,11 | Population, selection, crossover, and mutation aIgoritthS‘
Week 12,13 | Applications of genetic algorithms 4 ]
Week 14,15 | Introduction to Particle swarm optimization, (PSQ)
Week 16 A preparatory week before the Final Exam 4 4
~ ~
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Delivery Plan (Weekly Lab. Syllabus)
~
Sl Sc oL~

Material Covered .Q 7

Week 1 Introduction to MATLAB: m.file
~

Week 2 Benchmark functions &

Week 3 The initial population'ofsthe genetic angrithm

Week 4 candidate solution$ibasgd on dimension and population

Week 5 Population Movement

Week 6 Genetit algori;cﬁm implementation

Week 7 The real application of the genetic algorithm
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Learning and Teaching Resources
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Available in the

Text
Library?
Required Texts "Introduction to Genetic Algorithms" by Melanie Mitchell. No
A TS "Introduction to the Theory of Optimization" by J.E. Dennis Jr. | No

and Robert B. Schnabel.

Websites https://www.coursera.org ~“
~
Grading Scheme | O
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Group Grade BERt:L Marks (%), [“Définition ~

A - Excellent Sl 90-100 butstanding Performance

B - Very Good I due 80" 89,4 |sAbove average with some errors
(S:c::t-:elsgoc;iroup C - Good SVES 70-79 Sound wérk'with notable errors

D - Satisfactory Jawgie 60 69 Fair but with major shortcomings

E - Sufficient Jgutn 5Qf- 59 Wtk meets minimum criteria
Fail Group FX - Fail (A laadl u8) Bty wf (45249) Moxge work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Q" . & ¢

Note: Marks Decimal places above or below 0.5 will'tse rounded tothefhigher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a markjeff54:4 will\be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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