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What's in a name?

 Names in programming languages are called
"Identifiers"”
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What's in an identifier?

1) Starts with a letter: does not start with a digit or symbol
a) _underscore is a letter

b) %4 is a letter
2) Continues with letters and digits

3)Is not a keyword (aka reserved word)

a) https://docs.python.org/3/reference/lexical_analysis.html#key
words
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Identifiers

1) k count max int str
username page label
print score info data
battery cookie end

output option color
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vs Other Stuff

Keywords
import match (sometimes) :
pass type (sometimes) =
None try or
break as yield
except  def for
in from lambda
raise nonlocal ~ False

while await
e else
class assert
finally del
is global
return not
and with
continue async
elif
if
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= Operators
_ &= @= ~ < > **
_ |= = << == *
/=_//= A& s> 1= )
%o <<= | <= + /
>>= A >= - %
Delimiters
()L 11}
, b= >
Numbers
10 Ob1 Q07 Oxf
0 1414

1_.000_000 1e6
6.0221408e23 .1
1e-6 1.1j 2j
1e3j 1e-3j
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Avoid reusing builtins!

1J k count max int str
username page label Good names should be unique,
so when we choose a name,
we should avoid names that

battery cookie end python is already using.

print score info data

output option color
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Use descriptive names!

1 ] k count max int str

username page label Good names should be

print score info data descriptive, so we should avoid
using single-letter names...

battery cookie end

output option color
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Identifiers that start with _

1 k count max int str

username page label Names that start with an _

print score info data indicate some kind of privacy.

battery cookie end Except _ being the whole name:
that's an idiom for "unused":
output option color We are use the name to convey

vat our intention to never use it again
_private
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Multi Word Names in Python

* Idiomatic Python uses ° Uuser_name
snake_case
not camelCase e word_count
* Words in variable names .
should be separated by _ * INput_text

variable names should start
with a lower-case letter to
indicate that they are
variables

e prompt_string

* box_height
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Making a Variable

1

prompt_string = "Enter a number:

In Python, this is a delimiter.

(In other languages it's a binary operator.)
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Making a Variable

1

prompt_string = "Enter a number:

In Python, this is a statement.

Statements begin at the start of the line and end
at the end of the line unless we're inside something.
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3

Aside: Statements

prompt_string = "Enter a number: " Statement
print(type(prompt_string)) Statement
input(prompt_string) Statement

Statements begin at the start of the line and end

at the end of the line unless we're inside something.
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3

Aside: Statements

prompt_string = "Enter a number: " ASSignment Statement
Expression Statement
input(prompt_string) Expressmn Statement

print(type(prompt_string))

Statements begin at the start of the line and end
at the end of the line unless we're inside something.
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Aside: Statements

prompt_string = "Enter a number: " ASSignment Statement
print(type(prompt_string)) Express]on Statement
3 input(prompt_string) Expressmn Statement

A statement is an

expression statement

when the whole statement is just a
single expression
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Aside: Statements

prompt_string = "Enter a number: " ASSignment Statement
print(type(prompt_string)) EXpreSS]On State! at

3 input(prompt_string) Evnraccinn Ctatar

A statement is an

assignment statement

when the statement has two sides
delimited by =
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Aside: Statements

prompt_string = "Enter a number: " ASSignment Statement
print(

type( .
prompt_string EXpreSSIOn Statement

)
) This assignment has multiple lines because

input(prompt_stri . .. .
the line breaks are inside the expressions
created by the ( ) expression delimiters

Statements begin at the start of the line and end
at the end of the line unless we're inside something.
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Aside: Statements

prompt_string = "Enter a number: " Statement
print(
type(
prompt_string Statement

)

)
input(prompt_string) Statement

Statements begin at the start of the line and end

at the end of the line unless we're inside something.

https://www.twitch.tv/hazeldotzone Copyright 2026 Dr Hazel Campbell https://hazel.zone/

16


https://www.twitch.tv/hazeldotzone
https://hazel.zone/

Making a Variable

1

prompt_string = "Enter a number:

In Python, this is an assignment statement.
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Making a Variable:
The Assignment Statement

1

prompt_string = "Enter a number:

On the left side of the delimiter ~ On the right side is an

is the target expression. It is evaluated
or an expression that evaluates to to produce an

an lvalue (short for left value) rvalue
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Making a Variable:
The Assignment Statement

1

prompt_string = "Enter a number:

target delimiter expression
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Making a Variable:
The Assignment Statement

1

prompt_string = "Enter a number:

In this example, target delimiter expression string literal
is an identifier
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Making a Variable:
The Assignment Statement

1

prompt_string = "Enter a number:

target delimiter expression string literal
identifier evaluate
rvalue str Enter..
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Making a Variable:
The Assignment Statement

prompt_string = "Enter a number: "

Let's compare these two

statements!
input("Enter a number: ")

11|
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Making a Variable:
The Assignment Statement

prompt_string = "Enter a number: "

Assignment statement
(left and right side delimited by =)

input("Enter a number: ")

Expression statement
(the whole statement is just
a expression)

https://www.twitch.tv/hazeldotzone Copyright 2026 Dr Hazel Campbell https://hazel.zone/
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Making a Variable:
The Assignment Statement

prompt_string "Enter a number: "

Assignment statement

input("Enter a number: ")

Literal “enter..” =P StI Enter. j

Expression statement :
p l n p u t ( )* S t r whatever the user typed

discarded, we didn't do anything
with it
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Making a Variable:
The Assignment Statement

prompt_string "Enter a number: "

—

Assignment statement

Literal “enter.." =P StI Enter.

input("Enter a number: ")

Literal “enter..” =P StI Enter. j

Expression statement :
p l n p u t ( )* S t r whatever the user typed

discarded, we didn't do anything
with it
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Making a Variable:
The Assignment Statement

prompt_string "Enter a number: "

Literal "enter..” = Str Enter.
— F
Assignment statement

saved in memory

Literal “enter..” =P StI Enter. j

input("Enter a number: ")

Expression statement

o . i n u t * S t r whatever the user typed

(the whole statement is just Put( )

a expression) discarded, we didn't do anything
with it
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Making a Variable:
The Assignment Statement

prompt_string "Enter a number: "

Literal "enter..” = Str Enter.
— E
Assignment statement

saved in memory

1. look if the identifier already exists

2. if it doesn't exist, create it and
bind it to the rvalue

2. if it exists rebind it to the rvalue
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Making a Variable:
The Assignment Statement

prompt_string "Enter a number: "

—

Assignment statement

Literal “enter.." =P StI Enter.

saved in memory

1. look if the identifier already exists

prompt_string

2. if it doesn't exist, create it and
bind it to the rvalue

2. if it exists rebind it to the rvalue
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Making a Variable:
The Assignment Statement

prompt_string = "Enter a number: assuming the identifier doesn't already exist

prompt_string

ASS]gnment statement Literal "enter." —ly Str enter.

*Str Enter.

A\W4

prompt_string =
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Making a Variable:
The Assignment Statement

prompt_string = "Enter a number: assuming the identifier doesn't already exist

prompt_string

ASS]gnment statement Literal "enter." —ly Str enter.

prompt_string -—%str Enter..

variable  reference object
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Box Diagram

prompt_string ——>‘ STr enter.

variable reference object

STr enter.

prompt_string >

References : . .
Variables look like this . . Objects look like this
look like this

(note that the arrow comes from inside the box)
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Box Diagram

prompt_string ——>‘ STr enter.

variable raference object

Read "prompt string refers to the string Enter a
number"

https://www.twitch.tv/hazeldotzone Copyright 2026 Dr Hazel Campbell https://hazel.zone/
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Making a Variable:
The Assignment Statement

prompt_string = "Enter a number: assuming the identifier doesn't already exist

prompt_string

— Create the identifier
\ Literal "enter.” ==p STIr Egnter..

Ve ™~ prompt_string ‘_% Str Eenter.
Read "let prompt
string refer to the variable  reference object
string Enter a
number"

AN 4
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Making a Variable:
The Assignment Statement

" hello.py
1 prompt_string == "Enter a number: "

prompt_string = "Enter a number:

Read "prompt string
PROBLEMS equals the String

s  enter a number”
Read "let prompt . ;ngz]’c_iZtring == "Enter a number: "
String refer to the Str NameError: name 'prompt_string' is not defined

PS C:\Users\hazeldotzone\Python Code> I

Enter a number"

N S
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Making a Variable:
The Assignment Statement

" hello.py
1 prompt_string == "Enter a number: "

prompt_string = "Enter a number:

Read "prompt string
PROBLEMS equals the String
Tracebac\ enter a number"

- _comparison

Read ulet prOmpt in <module>

prompt_string == "Enter a number: "
AAAAAAAAAAAAA

String refer to the Str NameError: name 'prompt_string' is not defined
PS C:\Users\hazeldotzone\Python Code> I
Enter a number"
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Making a Variable:
The Assignment Statement

n @ hellopy
1 prompt_string == "Enter a number: "

prompt_string = "Enter a number:

Making a change to something!

\ / | PROBLEMS ~ OUTPUT  TERMINAL - b powershell 4+~ () T -
/ \\\\ //// f // PS C:\Users\hazeldotzone\P@thon Code> python .\hello.py
A | / Traceback (most recent call§last):
File "C:\Users\hazeldotzorge\Python Code\hello.py", line 1
/ in <module>
- Pompt_string == "Enter a
ANANANANANANANANANAN
il\ _— NameError: name 'prompt_string§ is not defined
\\\\ \:/ PS C:\Users\hazeldotzone\PythorfA Code> I
< These two are \
\\\ . \ . .
very different! — Asking a question!
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Making a Variable:
The Assignment Statement

" hello.py
1 prompt_string == "Enter a number: "

prompt_string = "Enter a number:

Read "prompt string
PROBLEMS equals the String

s  enter a number”
Read "let prompt . ;ngz]’c_iZtring == "Enter a number: "
String refer to the Str NameError: name 'prompt_string' is not defined

PS C:\Users\hazeldotzone\Python Code> I

Enter a number"

N S
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Making a Variable:
The Assignment Statement

" hello.py
1 prompt_string == "Enter a number: "

prompt_string = "Enter a number:

Read "prompt string
PROBLEMS equals the String

, alhe  enter a number"
or Read "assign | R
in <module> . ) .
prompt string to AN RanAnn e @ nameer
NameError: name 'prompt_string' is not defined
refer to the Str Enter PS C:\Users\hazeldotzone\Python Code> I
a number"

N S
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Making a Variable:
The Assignment Statement

" hello.py
1 prompt_string == "Enter a number: "

prompt_string = "Enter a number:

Read "prompt string
PROBLEMS equals the String

v bind PS C:\Uq enter a number”
- y o Fite (€ B
Or Read b]nd prompt aSS]gn prozp]t__string == "Enter a number: "
String to the Str Enter v l'et refer NameError: name 'prompt_string' is not defined
PS C:\Users\hazeldotzone\Python Code> I
a number" v set I’efer
equals
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Making a Variable:
The Assignment Statement

prompt_string "Enter a number: "

before the assignment statement after the assignment statement
program memory program memory
prompt_string | T str Enter..
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Making a Variable:
The Assignment Statement

L1

prompt_string = "Enter a number:

44----------‘
before the assignment statement after the assignment statement
program memory program memory
__name__ T— str __main__ __name__ T— str __main___
__file__ T— str c:\users\.. __file__ T— str c:\users\..
a bunch more... a bunch more...
prompt_string T— str Enter..
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What variables do we have?

print(__name__) _name_

print(__file__)
print("Before assignment:
print(dir())

__Tfile

=7

OUTPUT ~ TERMINAL  «=- 0 powershell =+~ ([ T

PS C:\Users\hazeldotzone\Python Code> python3 .\lesson005.py
__main__

C:\Users\hazeldotzone\Python Code\lesson®05. py
Before assignment:

['__builtins__', '__cached__" '__doc__" '__file__",

— 9 —_—

loa

1

der__" ' __name__" '__package__', '__spec__"']

— 0 —_

PS C:\Users\hazeldotzone\Python Code> I
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What variables do we have?

® lesson005.py
1 print(__name__)
print(_file__)
print("Before assignment:
print(dir())

PROBLEMS  OUTPUT  TERMINAL -+ 6 powershell + ~ () TJ - 3 X

PS C:\Users\hazeldotzone\Python Code> python3 .\lesson005.py
__main__

C:\Users\hazeldotzone\Python Code\lesson®05. py

Before assignment:

['__builtins__', '__cached__', '__doc__', '__file__', '__loa
der__', '__name__', '__package__', '__spec__"']

PS C:\Users\hazeldotzone\Python Code> I

___nhame__

__file__

The dir () built-in function
will tell us about

all the names we have around
when we call it.

https://www.twitch.tv/hazeldotzone Copyright 2026 Dr Hazel Campbell https://hazel.zone/
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What variables do we have?

® lesson005.py

print(__name__) _name_ _bUi]_tinS_

print(__file__)
print("Before assignment:

print(dir()) .
__file__ __cached__

PROBLEMS ~ OUTPUT  TERMINAL  -- bJ powershell +~ (O W = | 3 X
PS C:\Users\hazeldotzone\Python Code> python3 .\lesson005.py —dOC— _-Loade r_
__main__
C:\Users\hazeldotzone\Python Code\lesson®05. py
Before assignment: 3 ( ) 3 _. 3
Al [ he d1r () built-in function
der__', '__name__', '__package__', '__spec__"'] .
PS C:\Users\hazeldotzone\Python Code> I W]l_l_ tell us about

all the names we have around
when we call it.

__package__

__spec__
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What variables do we have?

print(__name__) _name_ _bUi]_tinS_

print(__file__)
print("Before assignment:

print(dir())

__file___ __cached__

PROBLEMS ~ OUTPUT  TERMINAL  -- bJ powershell +~ (O W = | 3 X

PS C:\Users\hazeldotzone\Python Code> python3 .\lesson005.py —d O C— _-L O a d e r_
__main__

C:\Users\hazeldotzone\Python Code\lesson®05. py

Before assignment:

['"__builtins__', '__cached__', '__doc__', '__file__', '__loa
der__', '__name__', '__package__', '__spec__"']

PS C:\Users\hazeldotzone\Python Code> I

These names all start with an _

__package__

__spec___ What does that tell us about them?
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What variables do we have?

print(__name__) _name_ _bUi]_tinS_

print(__file__)
print("Before assignment:

print(dir())

__file___ __cached__

PROBLEMS ~ OUTPUT  TERMINAL  -- bJ powershell +~ (O W = | 3 X

PS C:\Users\hazeldotzone\Python Code> python3 .\lesson005.py —d O C— _-L O a d e r_
__main__

C:\Users\hazeldotzone\Python Code\lesson®05. py

Before assignment:

['"__builtins__', '__cached__', '__doc__', '__file__', '__loa
der__', '__name__', '__package__', '__spec__"']

PS C:\Users\hazeldotzone\Python Code> I

These names all start with an _

__package__

__spec___ What does that tell us about them?

https://www.twitch.tv/hazeldotzone Copyright 2026 Dr Hazel Campbell https://hazel.zone/ 46
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Before and After

lesson005.py
print(__name__)
print(__file__)
print("Before assignment:")
print(dir())
prompt_string = "Enter a number:
print("After assignment:")
print(dir())

PROBLEMS ~ OUTPUT  TERMINAL - b powershell + ~ [I) TJ

PS C:\Users\hazeldotzone\Python Code> python .\lesson®05.py

__main__

C:\Users\hazeldotzone\Python Code\lesson005.py

Before assignment'

['__annotations __builtins__"', '__cached__",
'__file__', '__loader__', '__name__', '__package

__doc

—_— —

After assignment' Nno prompt_String yet

[ __annotatlons __builtins__", cached__ , '__doc
__file__', '__loader__', '__name__' __package '__spe

— 9 —

— ’ —— L

spe

— r e 1

c__', 'prompt_string'] it's in our variables

PS C:\Users\hazeldotzone\Python Code> I
https://www.twitch.tv/hazeldotzone Copyright 2026 Dr Hazel Campbell https://hazel.zone/ 47
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Rebinding

i Create the identifier prompt_string
ne

.

Literal "enter..” ==pp St vinter...

VA

\

*STr Enter.

prompt_string m

m

prompt_string "Enter a number:

n

prompt_string = "Kilometers:

. Literal "kito.." ilo..
line eral "kito —>5tr$110

/

\

2 prompt_string | - *Str «kilo.
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Rebinding

prompt_string

prompt_string =

"Enter a number:
"Kilometers:

n

m

before line 1

https://www.twitch.tv/hazeldotzone

after line 1

prompt_string

—>

str Enter..

after line 2

prompt_string

—>

str Kilo..

Copyright 2026 Dr Hazel Campbell https://hazel.zone/
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before line 1

Using Variables

https://www.twitch.tv/hazeldotzone

after line 1

prompt_string

—>

str Enter..

after line 3

prompt_string

—>

str Kilo..

Copyright 2026 Dr Hazel Campbell https://hazel.zone/
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Using Variables

input("Enter a number: ")

Literal "enter.” ==/ Str Enter.

11
Expression statement

i n p u t ( )* S t r whatever the user typed
discarded

_ Name prompt_string —>
prompt_string | T str Enter.. STr enter.

M AR (o (st

Expression statement discarded
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Using Variables

input("Enter a number: ")

Literal "enter.” ==/ Str Enter.

11
Expression statement

i n p u t ( )* S t r whatever the user typed
discarded

_ dereference

. Name prompt_string
prompt_string T str Enter.. » STr Eenter.

M AR (o (st

Expression statement discarded
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Programming The Computer

str literal "Kilometers: "# str Kilometers:

lesson005.py X

str literal "Miles: " —» strMiles:

print("Kilometers: " + str(float(input("Miles: "))*1.60934))
input( \ ) » str2
TERMINAL powershell +
float( ) p float 2.0
PS C:\Users\hazeldotzone\Python Code> python .\lesson®05.py
Miles: 2 float literal 1.60934 —p float 1.60934
Kilometers: 3.21868
PS C:\Users\hazeldotzone\Python Code> I
v 3

float 3.21868

v
"Functional Style" st ) > str3.21868
Vo g
+ - str Kilometers: 3.21868
print( v) » None discarded
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Programming The Computer

@ lesson005.py

2 3 :
hello.py lesson005.py X lesson002.py lesson003.py lesson004.py input_text = input("Miles: ")

miles = float(input_text)

kilometers = miles * 1.60934

kilometers_text = str(kilometers)

output_text = "Kilometers: " + kilometers_text
_ = print(output_text)

lesson005.py
print("Kilometers: " + str(float(input("Miles: "))*1.60934))
)

PROBLEMS ~ OUTPUT  DEBUG CONSOLE ~ TERMINAL  PORTS 0 powershell +~ (D W -

PS C:\Users\hazeldotzone\Python Code> python .\lesson®05.py
Miles: 2

Kilometers: 3.21868

PS C:\Users\hazeldotzone\Python Code> I

PROBLEMS OUTPUT DEBUG CONSO TERMINAL PORTS @powershe“ “F

PS C:\Users\hazeldotzone\Python Code> python .\lesson005.py
Miles: 2

Kilometers: 3.21868

PS C:\Users\hazeldotzone\Python Code>

"Functional Style" "Three Address Style"

Each line has 3 names or literals
and an operator, using the format
name = thing op thing
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Programming The Computer

@ lesson005.py

input_text = input("Miles: ")
miles = float(input_text)
kilometers = miles * 1.60934

input_text = input("Miles: ")

kilometers_text = str(kilometers)
o 5 output_text = "Kilometers: " + kilometers_text
name = name call literal 5 _ - print(output_text)

PROBLEMS OUTPUT DEBUG CONSOLE TERMINAL PORTS @ powershell “F

PS C:\Users\hazeldotzone\Python Code> python .\lesson005.py
Miles: 2

Kilometers: 3.21868

PS C:\Users\hazeldotzone\Python Code>

"Three Address Style"

Each line has 3 names or literals
and an operator, using the format
name = thing op thing
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Programming The Computer

@ lesson005.py

miles = float(input_text)

name = name call name
> A v

the thrée addresses

input_text = input("Miles: ")

miles = float(input_text)

kilometers = miles * 1.60934

kilometers_text = str(kilometers)

output_text = "Kilometers: " + kilometers_text
_ = print(output_text)

PROBLEMS OUTPUT DEBUG CONSO TERMINAL PORTS @powershe“ “F

PS C:\Users\hazeldotzone\Python Code> python .\lesson005.py
Miles: 2

Kilometers: 3.21868

PS C:\Users\hazeldotzone\Python Code>

"Three Address Style"

Each line has 3 names or literals
and an operator, using the format
name = thing operation thing
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Programming The Computer

@ lesson005.py

input_text = input("Miles: ")
miles = float(input_text)
kilometers = miles * 1.60934

kilometers = miles * 1.60934

kilometers_text = str(kilometers)
o o 5 output_text = "Kilometers: " + kilometers_text
name = name multiply literal 5 = print(output_text)

PROBLEMS OUTPUT DEBUG CONSOLE TERMINAL PORTS @ powershell “F

PS C:\Users\hazeldotzone\Python Code> python .\lesson005.py
Miles: 2

Kilometers: 3.21868

PS C:\Users\hazeldotzone\Python Code>

"Three Address Style"

Each line has 3 names or literals
and an operator, using the format
name = thing operation thing
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Programming The Computer

@ lesson005.py

input_text = input("Miles: ")
miles = float(input_text)
kilometers = miles * 1.60934

— ll ; kilometers_text = str(kilometers)
name - name Ca name 5 = "Kilometers: " + kilometers_text

output_text =
_ = print(output_text)

kilometers_text = str(kilometers)

PROBLEMS OUTPUT DEBUG CONSOLE TERMINAL PORTS @ powershell “F

PS C:\Users\hazeldotzone\Python Code> python .\lesson005.py
Miles: 2

Kilometers: 3.21868

PS C:\Users\hazeldotzone\Python Code>

"Three Address Style"

Each line has 3 names or literals
and an operator, using the format
name = thing operation thing
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Programming The Computer

output_text = "Kilometers: " + kilometers_text input_text = input("Miles: ")
Z miles = float(input_text)
5 kilometers = miles * 1.60934
name — literal + name L kilometers_text = str(kilometers)

output_text = "Kilometers: + kilometers_text
_ = print(output_text)

PROBLEMS OUTPUT DEBUG CONSOLE TERMINAL PORTS @ powershell “F

PS C:\Users\hazeldotzone\Python Code> python .\lesson005.py
Miles: 2

Kilometers: 3.21868

PS C:\Users\hazeldotzone\Python Code>

"Three Address Style"

Each line has 3 names or literals
and an operator, using the format
name = thing operation thing

https://www.twitch.tv/hazeldotzone Copyright 2026 Dr Hazel Campbell https://hazel.zone/ 29


https://www.twitch.tv/hazeldotzone
https://hazel.zone/

Programming The Computer

@ lesson005.py

input_text = input("Miles: ")
miles = float(input_text)
kilometers = miles * 1.60934

_ = print(output_text
kilometers_text = str(kilometers)

name — name Call name output_text = "Kilometers: " + kilometers_text

_ = print(output_text)

PROBLEMS OUTPUT DEBUG CONSOLE TERMINAL PORTS @ powershell “F

PS C:\Users\hazeldotzone\Python Code> python .\lesson005.py
Miles: 2

Kilometers: 3.21868

PS C:\Users\hazeldotzone\Python Code>

"Three Address Style"

Each line has 3 names or literals
and an operator, using the format
name = thing operation thing
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Programming The Computer

@ lesson005.py
1 input_text = input("Miles: ")
2 miles = float(input_text)
5 kilometers = miles * 1.60934
kilometers_text = str(kilometers)

print(output_text

name — name Call name ” output_text = "Kilometers: " + kilometers_text

= print(output_text)

7

PROBLEMS OUTPUT DEBUG CONSOLE TERMINAL PORTS @ powershell aF

PS C:\Users\hazeldotzone\Python Code> python .\lesson005.py
Miles: 2

Remember, idiomatic Python Rkl

PS C:\Users\hazeldotzone\Python Code>

uses the name _ to indicate "Three Address Style"
the aSS]gned ObJeCt won't be used Each line has 3 names or literals
_ should never show up in an expression! and an operator, using the format

name = thing operation thing
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Programming The Computer

@ lesson005.py
after l'lne 6 ] input_text = input("Miles: ")
2 miles = float(input_text)
input_text __> 5 k%lometers = miles * 1.§®934
str 2 l kilometers_text = str(kilometers)
output_text = "Kilometers: " + kilometers_text
. _ = print(output_text)
miles —+—>| float 2.0
kilometers | | float 3.21868
PROBLEMS  OUTPUT  DEBUG CONSOLE  TERMINAL  PORTS ) powershell
kilometers_text —+—>| str3.21868
PS C:\Users\hazeldotzone\Python Code> python .\lesson®05.py
Miles: 2
output_text - tr Kilom Kilometers: 3.21868
>l s ome... PS C:\Users\hazeldotzone\Python Code>
- —+—>| None
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Programming The Computer

@ lesson005.py

after line 6 '» input_text = input("Miles: ")

miles = float(input_text)

input_text __> 5 k%lometers = miles * 1.§®934
str 2 l kilometers_text = str(kilometers)
output_text = "Kilometers: " + kilometers_text
. _ = print(output_text)
miles —+—>| float 2.0
kilometers —+—>| float 3.21868
PROBLEMS  OUTPUT  DEBUG CONSOLE  TERMINAL  PORTS ) powershell
kilometers_text —+—>| str3.21868
PS C:\Users\hazeldotzone\Python Code> python .\lesson®05.py
Miles: 2
output_text - tr Kilom Kilometers: 3.21868
>l s ome... PS C:\Users\hazeldotzone\Python Code>
— ——>| we don't care
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Names Are References

after line 2

"hazeldotzone™
stream
stream ~—
twitch = "https://www.twitch.tv/"+twitch , —] Str hazeldotzone
-_— twitch //

after line 3

stream ——> str hazeldotzone

twitch | —f—=> str https...
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Names Are References

lesson005.py

a = "hazeldotzone"

https://www.twitch.tv/hazeldotzone

after line 6

N str hazeldotzone
ABN{AEA

=

c| A

d| ]

e| /]

fl A

Copyright 2026 Dr Hazel Campbell https://hazel.zone/
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Remember: = changes the binding!

lesson005.py

a = "hazeldotzone"

https://www.twitch.tv/hazeldotzone

after line 6

| str hazeldotzone

ARARA

| ////

> str live
d /
e /
f pd
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Remember: = changes the binding!

® lesson005.py
1 a = "hazeldotz

d does not refer to ¢
d refers to what the |
expression

\ ;
,"“ \\\ \
C \ £
— \\ ///'
\ /
d
[

evaluated to on line 4
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Names Are References

lesson005.py after line 6
a = "hazeldotzone"

| str hazeldotzone

"hazeldotzone" .

\

T T2
"hazeldotzone" ///

"hazeldotzone"
"hazeldotzone" c
"hazeldotzone" q

AN/EAN{ENIAN RN

Wait really?
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The 1s Binary Comparison Operator

lesson005.py

- pazercoteone The is operator evaluates to true
"hazeldotzone"

"hazeldotzone" iIf both sides are the same object

= "hazeldotzone"

= "hazeldotzone"
print(b is a)
print(c is a)
print(d is a)
print(e is a)
11 print(f is a)

PROBLEMS OUTPUT DEBUG CONSOLE TERMINAL PORTS powershell =

PS C:\Users\hazeldotzone\Python Code> python .\lesson®05.py
True
True
True
True
True
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The 1s Binary Comparison Operator

lesson005.py

"hazeldotzone"

"hazeldotzone"
"hazeldotzone"
print(b is a)

azercoteone’ The is operator evaluates to true
"hazeldotzone" iIf both sides are the same object

print(c is a) name b
print(d is a)

print(e is a)

>

str hazeldotzone

>

11 print(f is a) name a

str hazeldotzone

PROBLEMS OUTPUT DEBUG CONSOLE TERMINAL PORTS powershell + + 1 s
PS C:\Users\hazeldotzone\Python Code> python .\lesson®05.py

True

True

True

True

v

—

True

True Both of these strings are the
same object!
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The 1s Binary Comparison Operator

lesson005.py

= "hazeldotzone" .
D ozeldorzone The is operator evaluates to true
= "hazeldotzone" o . .
- “hazeldotzone" iIf both sides are the same object
= "hazeldotzone"
"hazeldotzone"
print(b is a)
ranEle s g name b p str hazeldotzone
print(d is a)
print(e is a)
11 print(f is a) name a
PROBLEMS OUTPUT DEBUG CONSOLE TERMINAL PORTS powershell + + . *
1s ——p True
PS C:\Users\hazeldotzone\Python Code> python .\lesson®05.py
True
True
True
True e
True Both of these strings are the

same object!
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The 1s Binary Comparison Operator

@ lesson005.py .
1S eE et The is operator evaluates to true
A o o if both sides are the same object
print(e is a)
print(f is a)

print(f is "hazeldotzone")

name f p str hazeldotzone

str literal "hazeldotzone"

vV 3

1s — > True

PROBLEMS OUTPUT DEBUG CONSOLE TERMINAL PORTS [>:_\ powershell -+

PS C:\Users\hazeldotzone\Python Code> python .\lesson005.py
True
True
True
True

True Both of these strings are the
PS C:\Users\hazeldotzone\Python Code> .
same object!
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The Same Object?

In Python, usually the
following are the same
object:

~ strings that are equal
numbers that are equal
True

False

None
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The Same Object?

* In Python, usually the * You end up seeing this a lot
following are the same some_variable is None
object:

strings that are equal
numbers that are equal
lesson005.py

1-rLJEE result = print("Hello!")

2 print(result is None)

False
None

PROBLEMS OUTPUT DEBUG CONSOLE TERMINAL PORTS powershell +

PS C:\Users\hazeldotzone\Python Code> python .\lesson®05.py
Hello!

True

PS C:\Users\hazeldotzone\Python Code> I
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The Same Object?

* In Python, usually the  This is not the same as other
following are the same programming languages.
object:

 We shouldn't rely on it for
numbers and strings

strings that are equal
numbers that are equal
True

False

None

— use == instead

(but it is useful for checking
how variables work!)
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The 1s Binary Com

intype| characters |in type result operation
( ) delimited expression
int * x int int exponentiation
+ int int positive
- int int negative / negation
int w int int multiplication
int / int float floating point division
int // int int floor division
int % int int remainder
int + int int addition
int - int int subtraction
int < int bool less than
int <= int bool less than equal
int > int bool greater than
int >= int bool greater than equal
int == int bool equal
int = int bool unequal
anything is anything bool same object
anything is not anything |bool different object

https://www.twitch.tv/hazeldotzone

parison Operator

P
E

U

MD

AS

1s

and

1s not

have the same precedence
as the rest of the
comparison operators
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