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Course Specification Document 

 

Title  Scientific Programming Tools 
 

Credits  2 ECTS 
 

Aims  This course aims to introduce the student to the most important programming tools 
adopted in dealing with engineering and mathematical problems, and then provide 
him with the basic knowledge and skills necessary to deal with the MATLAB 
environment as one of the most important approved engineering software tools. 

 

Intended learning outcomes 

On successful completion of this course, the student will be able to: 

• Identify the most important scientific programming tools and their suitability for the problems 
they need to handle. 

• Identify the methods of handling engineering problems in the MATLAB environment. 

• Know the methods of building graphical interfaces in the MATLAB environment. 

• Implement mathematical models and do simulations using MATLAB. 

• Design graphic interfaces using MATLAB. 
  

Syllabus 

• General introduction to scientific programming tools: Introducing the most important software 
used in solving and modeling engineering problems. 

• Introduction to the MATLAB environment: Introducing the MATLAB environment. 

• Defining variables and dealing with them: Defining variables of all types (scalar, complex, 
arrays and matrices) in the MATLAB environment and defining iterative and conditional loops. 

• Graphs: Types of graphic representations, their indications, and ways to deal with them. 

• Defining Functions: Defining special functions and calling them in the MATLAB environment 

• Files and dealing with them: Types of files and how to read and save them. 

• Solving mathematical equations: Defining symbolic equations, finding the best curve to suit a 
set of points, integration and differentiation computation (calculus computations). 

• Statistical functions: Defining random variables, calculating statistical parameters (average, 
standard deviation) and dealing with statistical charts. 

• Dealing with data: Reading and writing data from an excel file, applying some functions to it, 
and exporting the results to a separate file. 

• An introduction to object-oriented programming and graphical interfaces: Introducing 
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object-oriented programming methods in MATLAB and the constructing graphical interfaces as 
an intermediary between the user and the program. 

• Simulation Environment: Learn about the Simulink simulation environment and ways to deal 
with it (input, use and output). 

• Dealing with multimedia: Reading and dealing with audio, image and video files (filtering, 
signal processing, .etc.) 

  


