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Introductions 1
Introduction to computer systems: What is a
computer,

Some basic terminology, What is hardware
and software

Introduction to computer programs: Machine
language /

High level programming languages,
Interpreter/compiler,

Compilation process, Compile-time errors,
Run-time errors,

logical errors, Algorithm, the input- output
processing-scheme,

top-down design, modularity

Introduction to Python language: Python
language

features, Advantages for engineers
Variable types: Numbers and strings, basic
operations.

Input and output

Decisions and branching. The if - else 2
statements. Overview of the

Python Operators. Repetition and looping.
while loop, for loop,

break/continue statement. Type conversions
(casting operator).

Lists

Function and program design 3

Definition of function. Passing information to
function. Return

statement. Scope and lifetime rules. Modules.
Functional

programming: Lambda functions, Higher
order functions (using

functions as parameters/return values)

Searching, sorting methods and finding roots 4

Input / Output Files. Exceptions 5
The File Concept. Managing Files. Standard

Input/Output file access.
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Recursion 6
Recursive functions. Stack management.

Towers of Hanoi,

Backtracking

Dictionaries 7
Object-Oriented Programming (1) OOP-1 8
Object-Oriented Programming (2) OOP-2 9
Object-Oriented Programming (3) Inheritance 10
Scientific programming and visualization: 11
NumPy with Matplot

examples. Introduction to computational

complexity

Data Analysis with SciPy and Pandas 12
Image representation and processing 13
(Optional)

Image representation, Generating synthetic

images, Noise model,

Segmentation
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