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Course outline A computer is a programmable machine. This means it can execute a 

programmed list of instructions and respond to new instructions that it is 

given. Computer Programming is the process of developing and implementing 

various sets of instructions to enable a computer to do a certain task. Programs 

are written to solve problems or perform tasks on a computer. Programmers 

translate the solutions or tasks into a language the computer can understand. 

Almost the entire computer programming these days is done with high 

level programming languages and some are quite old.  COBOL, FORTRAN, 

and Lisp were devised in the 1950s.  High level languages make it easier to 

describe the pieces of the program are being created.  They help by letting the 

programmer to concentrate on what you are trying to do rather than on how to 

represent it in specific computer architecture.  

In this introduction, the student will work with computer programming 

language of MATLAB. This is one of the most developed software packages 

available today. Students are encouraged to develop their own routines 

following the examples. This course also provides an introduction to the 

numerical methods that are typically encountered in science and engineering 

undergraduate courses. The material is developed in tandem with MATLAB 

which allows rapid prototyping and testing of the methods.  

This course assumes no prior experience with programming. We do, of 

necessity, assume that the student is able to operate their own system to, at a 

minimum, install and set up the tools needed to program in at least one 

computer programming language. 

Course objectives  There are many problems which are too long (or tedious) to solve by hand. 

https://bookboon.com/en/search?q=Professor%20D.%20M.%20Causon&field=authors.name
https://bookboon.com/en/search?q=Professor%20C.%20G.%20Mingham&field=authors.name


When such problems arise, we can exploit computer programming and 

numerical methods to reduce the problem to one involving a finite number of 

unknowns and use a computer to solve the resulting equations. The objectives 

of this course are to enable students to use the MATLAB codes to solve 

practical problems. Almost every algorithm introduced in this course is 

followed by an example MATLAB code so that students can easily modify the 

code to solve real life problems. The selection of exercises follows some 

philosophy of making the learning easy and practical. Students should be able 

to solve similar problems immediately after taking the class using the 

MATLAB codes that are provided. For most students, and particularly 

nonmath majors, understanding how to use numerical tools correctly in solving 

their problems of interest is more important than studying lengthy proofs and 

derivations. The focus is on understanding of the fundamental mathematical 

concepts and mastering problem-solving skills using numerical methods with 

the help of MATLAB and skip some tedious derivations. 

Learning outcomes 

 

 

 

On successful completion of this course students will be able to: 

1. Learning the concepts of computer programming. 

2. Learning how to input and manipulate data and draw graphs using 

MATLAB tools. 

3. Learning how to make loops and if conditions within MATLAB. 

4. Understanding the basics of numerical methods.  

5. Building functions to solve numerical methods.  

6. Competence in problem identification, formulation and solution 

Teaching methods Lecture  x 

Group discussion -- 

Experiential exercise -- 

Lab x 

Case analysis x 

Course paper x 

Others --- 

Evaluation  Methods Date/deadlines Percentage (%) 

Midterm Exam  20 

Class Participation  10 

Assignment and 

quizzes 

 20 

Project  10 

Final Exam  40 

Total   100 

Policy  

▪ Ethics 

Copy of other students’ work is highly discouraged. All assignments must be 

handled by the student himself. This is a university policy and violators will be 

reprimanded accordingly. 

 

▪ Preparation for class 

The structure of this course demands your individual effort outside the classroom 

for extra practice of many problems within the textbook. After each session, every 

student needs to put sufficient time to practice and finish the assignments by the 

predetermined date. 

 



 

• Withdrawal (pass/fail) 

This course strictly follows grading policy of the School of Engineering. Thus, a 

student is normally expected to achieve a mark of at least 60% to pass.  In case of 

failure, he/she will be required to repeat the course the following term or year.  

 

▪ Cheating/plagiarism 

Cheating or other plagiarism in handling the assignments, Mid-term and Final 

Examinations will lead to course failure.  In this case, the student will 

automatically get zero (0), without any considerations. 

 

▪ Professional behavior guidelines 

The students shall behave in the way to create favorable academic and 

professional environment during the class hours.  Unauthorized discussions and 

unethical behavior are strictly discouraged. 

 

Tentative Schedule 

W
ee

k
 Date/Day 

(tentative) 

Topics Textbook/Assignments 

1  Simple Calculations with MATLAB  

2  
Writing Scripts and Functions  

3  
Evaluating Polynomials and Plotting Curves  

4  
Loops and Conditional Statements  

5  
Quiz 1/ Delivery of assignments  

6  
Root Finding, Interpolation and Extrapolation  

7  
Numerical Integration, Specific Examples of Integrals  

8  
Matrices   

9  
Solving Differential Equations  

10  
Boundary-Value Problems  

11  
Quiz 2/ Delivery of assignments  

12  
Introduction to CFD  

13  Finite Difference Approximations, Basic aspects of 

discretization 
 

14  Introduction to Simulink in MATLAB  

15  Solving problems using Simulink  

16  Final Exam/ Delivery of assignments  


