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Announcements

Code examples available via blackboard


Lab #1 out today


Due date (section#1 + section#2): before next class on Tuesday, 
September 16th


Due date (section#3): before next class on Wednesday, September 17th 

Read Chapter 2: Python for Everyone – Variables, expressions, and 
statements


https://www.py4e.com/html3/02-variables

https://www.py4e.com/html3/02-variables


In a word, how are you doing?


How did the installation of Thonny go on your personal 
computer?



Announcements

I don’t have expectations of experience with programming


● If things start to go too fast, let me know 


● If a percentage of students start asking for 
extensions for a lab, that gets my attention



Quick Review



Study of Computers?


Programming?


Computer science is the study of Algorithms


Algorithm: A step-by-step procedure for producing a solution 
to a given problem 

Recap: Introduction to Computer Science
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Recap: Introduction to Computer Science
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• Algorithm:

• step-by-step instructions to be executed by the machine

• more realistic algorithm in robotics (from my research)


Baxter robot with a goal of fetching an specific object ie, Pringles from the shelf

Me with Baxter



Recap: Algorithm Exercise
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• Step-by-step instructions to be executed by the machine

• Describe the process of making a trip from USA to Europe?


• Person next to you is your partner

• Write down the steps
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Why Program?

Why is programming such a valuable skill?


Computers are tools that can be programmed to perform 
many functions.


Implement algorithms to solve problems or calculate answers 
to problems, listen to music, give recommendations, display 
images, play videos, …



Python
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• Python is a programming language


• Purpose is to convert

• what a programmer writes —> machine executable instructions


• Programmer writes python source code following specific syntax

• There is an interpreter (another program which executes computer code)

Python code Machine readable instructions

Interpreter



Pseudocode

Pseudocode is an informal language that has no syntax rule


- Not meant to be compiled or executed

- Used to create model programs


- No need to worry about syntax errors, can focus on the program’s design.

- Can be translated directly into actual code in any programming language


I encourage you to always start with pseudocode before you 
build a program.



Recap: Integrated Development 
Environment
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• Integrated Development Environment (IDE) is tool or software system that 
programmers use to create, run, and test new programs


• text editor

• writing python code


• compiler/interpreter 

• for translating the code into machine understandable instructions


• executable environment 

• for showing the result of the program


• We will be using the Python programming language along with an IDE for 
creating Python programs


• Thonny as an IDE 

• very user friendly tool 

• freely available online




Recap: Integrated Development Environment 
(IDE)
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• Demo by Reza in his computer


Editor

Executable 

environment



Questions?



New Material



Roadmap
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• Displaying a text


• Comments in Python


• Variables


• Assignment statements


• Expressions


• Receiving input from user

• Counterpart of showing an user some outputs
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Print Statement
The print statement is a Python line of code that will output 
a value when the program is run


The value output will be whatever is between the parentheses 
() 



Print Statement
The print statement is a Python line of code that will output 
a value when the program is run


The value output will be whatever is between the parentheses 
() 

In Python, any sequence of characters between double-quotes (“) or 
single-quotes (‘) is known as a string 

String examples:

● “Hello World”

● ‘123 ABC’

● “Greetings, What is your name?”



Roadmap
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• Displaying a text


• Comments in Python


• Variables


• Assignment statements


• Expressions


• Receiving input from user

• Counterpart of showing an user some outputs
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Comments

Comments are notes of explanation that document lines or sections of a 
program 


Comments are part of the program, but the Python interpreter ignores them 


They are intended for people who may be reading the source code


● Like your professor

● Or teammates 


Python comments are denoted with a # 



Comments Example

comments.py



More Comments

Text that is surrounded by triple quotes (either ‘ or “) are also 
comments 



Comments
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• Ignored by the Python interpreter

• Won’t see any output in the shell environment or any error message 


• Helpful for people who may be reading the source code 

• Peer/partner

• Grader

• Professor




Pro Tip

In Thonny, you can select a chunk of code, and comment all 
of the lines out by Control (or Command) 3



Demo
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Roadmap
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• Displaying a text


• Comments in Python


• Variables


• Assignment statements


• Expressions


• Receiving input from user

• Counterpart of showing an user some outputs
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Variables

A variable is a name that represents a value stored in the 
computer’s memory 


Programmers use variables to hold values that might change


They're kind of like cells in a spreadsheet



Variables

Cell with name B4 has the value 
42, and we can use that value in 
other computations by referring to 
its name.

A variable is a name that represents a value stored in the 
computer’s memory 


Programmers use variables to hold values that might change


They're kind of like cells in a spreadsheet



Example + Survey

What will be output when this code is run?


A.                   B.                     C.                        D. 

variables.py

None of these



Variable and assignment operator
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• Need to use assignment operator (=) to store a value


• Location of assignment on the left


• Single value or some calculated value on the right


• variable_name = value

Numbers Textual data



Outputting a variable’s value

Don’t miss that the print statement will output a variable’s 
value if the variable is between the parenthesis

Will output



A tricky question

What will be output when the following code is executed?

variables2.py



We've seen printing out text by itself and variables by 
themselves. What if I want both in the same print statement?


You can pass multiple things to print() using commas 
between them.

Printing text and variables together




We've seen printing out text by itself and variables by 
themselves. What if I want both in the same print statement?


You can pass multiple things to print() using commas 
between them.

Printing text and variables together




Printing text and variables together


We've seen printing out text by itself and variables by 
themselves. What if I want both in the same print statement?


You can pass multiple things to print() using commas 
between them.



Demo
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Variable Naming Rules 

You can give variables (almost) any name you want



Variable Naming Rules 

You can give variables (almost) any name you want

But… you should give them 
descriptive names for the sake of 
humans reading the code



Variable Naming Conventions

Variable name should reflect its use


● Don’t use x when total_sale is more descriptive 


Variable names should begin with a lowercase letter


If a variable has more than one word, connect them with an underscore 


● total_sale ✅


● totalSale 🚫


● totalsale 🚫



Rules for Variable Naming
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• Give meaningful variable name to make it easily readable/memorable


                                             Vs


• Name should begin with a lowercase letter


• Use underscore to connect multiple words

• do not use SPACE in between words

•                                            Vs
🚫
🚫
🚫

✅🚫



Demo
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Bad Variable Name Examples 



Variable Naming Rules

Rules for naming variables in Python: 


● Variable name cannot be a Python key word 



Demo
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Rules for Variable Naming
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• Names can only contain letter, numbers, and underscores


• First character must be a letter or an underscore

• After that, you can use letter/numbers/underscore


• Cannot be a Python keyword


• Cannot contain spaces


• Variable names are case sensitive

• Uppercase and lowercase name will signify different variable



Exercise
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• Which of followings are bad variable names and why?




Roadmap
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• Displaying a text


• Comments in Python


• Variables


• Assignment statements


• Expressions


• Receiving input from user

• Counterpart of showing an user some outputs
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Assignment Statements

Code with a = is called an assignment statement


You use an assignment statement to create a variable and 
make it reference a piece of data


Examples: 



Assignment Statements

Code with a = is called an assignment statement


You use an assignment statement to create a variable and 
make it reference a piece of data


Examples: 



Assignment Statements have an order

Whatever is on the right side of = will be evaluated and saved 
to the variable named on the left side.



Assignment Statements have an order

Whatever is on the right side of = will be evaluated and saved 
to the variable named on the left side.


You can't write it the other way around.



Roadmap
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• Displaying a text


• Comments in Python


• Variables


• Assignment statements


• Expressions


• Receiving input from user

• Counterpart of showing an user some outputs
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Expressions

An expression is something evaluated by the Python interpreter



Expression
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A fragment of Python code that calculates a new value called an 
expression


For example, you can convert miles into meters using the following 
expression:



Expressions

An expression is something evaluated by the Python interpreter


When num_of_students + num_of_adults is evaluated, it results 
in an answer, so it is an expression


expression.py



Expressions

An expression is something evaluated by the Python interpreter


When num_of_students + num_of_adults is evaluated, it results 
in an answer, so it is an expression


Expressions include operators, like +, and operands like 
num_of_students and num_of_adults

expression.py



Arithmetic Operators

Python supports all of the arithmetic operators you know and love:


● ( ) parentheses

● ** exponents

● * multiplication

● / division

● + addition

● - subtraction


PEMDAS order of operations



Arithmetic Operators

Python supports all of the arithmetic operators you know and love:


● ( ) parentheses

● ** exponents

● * multiplication

● / division

● + addition

● - subtraction


PEMDAS order of operations



Arithmetic Operators

Python supports all of the arithmetic operators you know and love:


● ( ) parentheses

● ** exponents

● * multiplication

● / division

● + addition

● - subtraction


PEMDAS order of operations



Let’s try it



Exercise
1. Open Thonny

2. Create a new File

3. Save it as “Day02Exercise.py” 


You may want to consider putting this into its 
own folder inside your CS65 folder



1. Create a program that uses a variable and outputs a computation

Examples include:


● Amount of sugar, flower, butter for cookies

● Body Mass Index (BMI) calculator

● English to metric conversions

● Yield on investments 

● Weight on moon formula


Feel free to work with others!

Goals:

● Get comfortable with Thonny

● Make mistakes (and fix them)

● Experiment

● Have fun!



Here are some example exercises!
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• Can you compute the area of a rectangle?

• Length of the two sides will be given in variables


• Can you compute the area of a circle?

• Radius of the circle is given

• Value of Pi is 3.14159




Roadmap
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• Displaying a text


• Comments in Python


• Variables


• Assignment statements


• Expressions


• Receiving input from user

• Opposite of displaying an user some outputs
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User Input

Python provides a function called input that gets input from 
the keyboard. 


When this function is called, the program stops and waits for 
the user to type something. 


When the user presses Return or Enter, the program 
resumes and input returns what the user typed as a string



User Input

Python provides a function called input that gets input from 
the keyboard. 


When this function is called, the program stops and waits for 
the user to type something. 


When the user presses Return or Enter, the program 
resumes and input returns what the user typed as a string

input_and_output.py



User Input – Strings

By default, the value of variable that results from an input statement is a 
String.


Strings are very useful, but they are limited in that they only hold a 
sequence of characters. 


● As such, you cannot perform mathematical operations on strings or 
string variables.


● if I want the result of the input function to give me a value that I can 
use in a calculation, I need to convert the string to a numeric format.



Numerical Formats

Python has two different forms of numbers:


● int – short for integer. These are whole numbers that 
are not a fraction. Examples are 0, 4, 24, -12


● float  – floats are numbers with a decimal point. float 
is short for floating-point numbers. Examples include 1.3, 
-34.5, 5.0



This will cause an error… why?

input_rrror.py



This will cause an error… why?

input_rrror.py



Solution: Use integer or float types for calculations

If you expect the user to type an integer or float, you can 
try to convert the return value to int using the int() or 
float() function:



Use integer or float types for calculations

If you expect the user to type an integer or float, you can 
try to convert the return value to int using the int() or 
float() function: input_error_fixed.py



Summary: Getting Input from Users
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• Built-in function in Python input(“….”)

• Step 1: displays the prompt to the user 
• Step 2: waits for user to type in something

• Step 3: returns the typed content when user hits enter 
• Step 4: this value is stored if assigned to a variable



Demo
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What to work on

Lab #1 due before next class on Tuesday, September 16th 
(before class)


Textbook Reading


https://www.py4e.com/html3/02-variables

https://www.py4e.com/html3/02-variables


Class summary
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• Main takeaway from this lecture:

• You can write your Python code in Thonny (IDE)

• Comments in Python

• Variables and expressions

• Receiving input from user


• Opposite of showing some outputs



Lab Activity
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• Additionally— all the materials will be available (as links) in the schedule

• To do: Finish the instructions in Lab1




Summary
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• To do: Finish the instructions in Lab1


• To do: Finish the provided book chapter reading


