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• Develop skills with Python fundamentals

• Learn to recognize and write "good" Python

• Gain experience with practical Python tasks

• Understand when to choose Python (or not!)



Think like a computer scientist

• Combines:
• mathematics (formal language to denote ideas)
• engineering (analysis, synthesis, systems, tradeoffs)
• natural science (observe, hypothesis, test predictions)

• Problem solving!
• formulate problems
• think about solutions
• implement solutions clearly & accurately



• Problem formulation (input / output)

• Formalism (math?)

• Algorithm (steps)

• Implementation (engineering)

• Testing (are we good?)



Problem formulation
Find a pair of numbers from a given list of N integers (both 
sorted and unsorted) such that their sum is exactly as given 
(in our case 8).

Examples
[1, 2, 3, 9] where SUM = 8 … negative case
[1, 2, 4, 4] where SUM = 8 ... positive case

https://www.youtube.com/watch?v=XKu_SEDAykw

source: https://www.youtube.com/watch?v=XKu_SEDAykw 
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1. Solution for sorted list: quadratic complexity using exhaustive search
2. Solution for sorted list: n*log(n) complexity using unidirectional binary 

search (halving the interval) for the complement 
3. Solution for sorted list: linear complexity using comparing lower and 

upper bound such that if < SUM increase lower and if > SUM decrease 
upper index (smallest possible sum first two, largest possible sum last 
two)

4. Solution for unsorted list: build list of previously visited complements 
and compare for a match while iterating
(hash table with constant time for look-up)

5. Final touch – edge cases, empty list





• Lectures and computer labs
• Graded homework assignments
• Weekly assignments
• Tests (2x)
• Final exam test
• Extra points: activity, finding bugs, errors …
• Automatic evaluation & plagiarism detection



https://cw.fel.cvut.cz/wiki/help/common/plagiarism_cheating

PLAGIARISM WARNING
https://cw.fel.cvut.cz/wiki/help/common/plagiarism_cheating
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https://cw.fel.cvut.cz/wiki/courses/be5b33prg/resources

Additional Online Resources
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https://www.techrepublic.com/google-amp/article/why-python-is-so-popular-with-developers-3-reasons-the-language-has-exploded/

Source: https://www.techrepublic.com/google-amp/article/why-python-is-so-popular-with-developers-3-reasons-the-language-has-exploded/

https://www.techrepublic.com

https://www.tensorflow.org https://www.scipy.org http://scikit-learn.org/stable

http://playground.arduino.cc/Interfacing/Python

According to https://www.techrepublic.com …

1. Ease of learning - one of the easiest programming languages 
to learn, known for high reliability and simple syntax
(rapid prototyping, steep learning curve)

2. The explosion of AI, machine learning, and data science in 
the enterprise 
(https://www.tensorflow.org , https://www.scipy.org , http://scikit-learn.org/stable /, 
http://playground.arduino.cc/Interfacing/Python , …)

3. Large developer community - available for many operating 
systems, often used to command other programs

https://www.techrepublic.com/google-amp/article/why-python-is-so-popular-with-developers-3-reasons-the-language-has-exploded/
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https://www.tiobe.com/tiobe-index/
https://www.tiobe.com/tiobe-index/programming-languages-definition/
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https://stackoverflow.blog/2017/09/06/incredible-growth-python/

https://hackernoon.com/future-of-python-language-bright-or-dull-uv41u3xwx

source: https://stackoverflow.blog/2017/09/06/incredible-growth-python/
source: https://hackernoon.com/future-of-python-language-bright-or-dull-uv41u3xwx 
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• Program is a sequence of instructions that specifies how to 
perform a computation.

• Input - get data from the keyboard, a file, device ..
• Output - display data on the screen or send data to a file or 

other device (client/server, local/remote). 
• Math - perform mathematical operations (algorithms)
• Conditional execution - Check for certain conditions and 

execute the appropriate sequence of statements. 
• Repetition - Perform some action repeatedly



python3 interpreter

source codetext editor

ascii text



Entering commands – in several modes:
1. Immediate mode using python console (quick testing)
2. Script mode using IDE or text editor (development)
3. IPython Notebook (presentation)







computer - hw

Operating System

MS Win, Mac OSX, Linux

Python interpreter

Python program, code,

expressions

Integrated Development Environment, IDE



Syntax errors
• Formal tokens & structure of the code must obey rules (IDE)
• Python executes only syntactically correct code

Runtime errors
• Discovered during runtime (program fails!)
• Exceptions – something exceptional happens

(we can catch and handle exceptions!)

Semantic errors
• The meaning of the program (semantics) is wrong
• Program runs but does something different than we want



http://openbookproject.net/thinkcs/python/english3e/variables_expressions_statements.html

source http://openbookproject.net/thinkcs/python/english3e/variables_expressions_statements.html 

• Integers (int)  1, 10, 124
• Strings (str)  ”Hello, World!”
• Float (float)  1.0, 9.999

http://openbookproject.net/thinkcs/python/english3e/variables_expressions_statements.html
http://openbookproject.net/thinkcs/python/english3e/variables_expressions_statements.html


• We use variables to remember things!
• Do not confuse = and == !

= is assignment token such that name_of_variable = value
== is operator to test equality

• Key property of a variable that we can change its value
• Naming convention: with freedom comes responsibility!
• Illegal name causes a syntax error 

(variable name must begin with letter or underscore _)



• We use variables to remember things!
• Do not confuse = and == !

= is assignment token such that name_of_variable = value
== is operator to test equality

• Key property of a variable that we can change its value
• Naming convention: with freedom comes responsibility!
• Illegal name causes a syntax error (begin with letter or _)



• Python keywords have special purpose
• Always choose names meaningful to human readers
• Use comments to improve readability and clarity



• Big & complex programs == difficult to read
• Comments and blank lines are for human readers only, ignored by the 

interpreter
• Use this token # to start a comment
• Use blank lines to make the code visually more appealing



• Statement is an instruction executable in Python
• Statements do not produce any results
• So far only assignment statements =
• Statement examples: for, in, if …



• Expression is a combination of values, variables, operators, and calls to 
functions

• Built-in Python functions: len, type, print
• Value by itself is an expression
• Expression produces result (right side of an assignment)



https://cw.fel.cvut.cz/wiki/courses/be5b33prg/start

http://openbookproject.net/thinkcs/python/english3e/

https://cw.fel.cvut.cz/wiki/courses/be5b33prg/tutorials/python#watching_and_listening
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https://stackoverflow.blog/2017/09/06/incredible-growth-python/

https://stackoverflow.blog/2017/09/06/incredible-growth-python/

http://stanfordpython.com/

https://www.sanfoundry.com/1000-python-questions-answers/
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