
Logistics
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• Classes and exams
• No class on 09/05 (labor day)
• No class on 09/12 (instructor traveling)
• Makeup class on 10/10? (10/10 – 10/11 is Fall Break)
• Dec 5th, last class
• Dec 12th, final exam

• Attending
• Hybrid -- Zoom links are created and shared
• Recording automatically, available via blackboard

• Office hour: 
• Mon 1pm – 2pm, 
• Thu 4pm – 5pm (virtual, zoom link shared)

• Please check google calendar for all classes/office hours
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Input
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What if user input something incorrect (not a number)?
How to improve?



Comments
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Comments (cont’d)
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Choosing mnemonic variable names
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• Mnemonic -- memory aid 
• Mnemonic variable names help us remember why we created the 

variable in the first place.



Debugging
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• Wrong characters in name (‘ ‘, ‘-’, etc)
• Integers should not be led by digit 0
• Float can be led by digit 0

• Wrong name leads to “undefined” error, sometimes hard to find out.

• No error message, but this could be an error if you meant 1/(2*pi)
stealthy error, hard to find



Exercises
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Exercises (cont’d)
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Exercises (cont’d)
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Comparison operators

• Equality operators
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• More Comparison operators:

what if  5<‘hello’ ?



Expressions and Operators
• Logic operators: 
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Expressions and Operators
• Logic operators: 
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Conditional Statements
• Check condition, execute if true

• ”:” -- start of the block of statements
• Indentation determines the end of the block (demo)
• This type of code block is called compound statements 

(not sure if the name has any use though)
• Sometimes, only a placeholder (pass)
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If statement in the interpreter

• Once typed an if condition, the interpreter would not execute until the 
whole block is finished
• Indentation determines the end of the if statement
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Alternative Execution

• else + “:”

• Same thing about indentation
• But indentation within else can be different from indentation within if (demo)
• General rule of thumb: 

indentations can be arbitrary, but have to be the same within each block
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Chained Conditionals

• elif = else if

• Same old same old with “:” and indentation
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Chained Conditionals (cont’d)

• It does not have to end with an “else”

• What if choice == ‘d’?
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Chained Conditionals (cont’d)

• What if conditions overlap?
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Nested Conditionals

• Multiple conditions can be 
implemented with nested statements
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Nested Conditionals – simplify with logical operators

• Nested conditionals can be too complex and get messy
• Simplify with logical operators

• Simplify to
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Short-circuit evaluation of logical expressions
• For a logical expression, the evaluation is finished as soon as a conclusion is reached

• Examples:
• if A and B:  -- when A is False, B will not need to be evaluated 
• if A or B: -- when A is True, B will not need to be evaluated
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Guard Evaluation

• y != 0 plays as a guard of 
(x/2) > 2
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Guard Evaluation (cont’d)

• Fix: check if idx is in range

24



Catching exceptions

• What if the error is unexpected?
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Try/catch
• Another example: converting Fahrenheit to Celsius temperature
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Try/catch
• Insurance policy: 
• try – code block that may have unexpected errors
• except – catching and handling the error case, skip if no error occurs
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Exercises
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Exercises
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Exercises
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Functions
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• Function: a named sequence of statements that perform a computation. 
• Every function has a name

• Name: len
• Argument(s): what is inside the parenthesis, can be multiple (separated by “,”)

‘hello world’ 
• Return value: result – type of the result is type of the function

11 – type is int



Built-in Functions
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• Type

• type-conversion



Random
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• Generating random numbers between [0.0, 1.0)  -- half close half open
• import random – import a module containing predefined functions and variables
• random.random() – calling the random() function which is within the module random

Output



Random (cont’d)
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• randint(low, high) -- returns a random integer between [low, high] – including both ends
• choice(S) – randomly select an element from the list S

• Both still require importing the random module 
• Exercise: choice can be rewritten using randint
• Exercise: randint can be rewritten using random 



Math Functions
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• Basic math functions are implemented in the math module

• dot notation – connecting a module and a function/variable defined in the module 
• math.log10(…) computes base 10 logarithm of the input argument
• math.log(…) – log with base e, also other bases
• math.sin(…) – trigonometric functions: sin, cos, tan, etc.



Math Functions (cont’d)
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• math.pi – 𝜋, a variable, not a function, thus no parenthesis
• math.sqrt(…) – taking a square root



Existing Modules

37

• aaaa



Existing modules (cont’d)
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• random
• https://docs.python.org/3/library/random.html

• math 
• https://docs.python.org/3/library/math.html

• sys – interacting with python interpretor
• https://docs.python.org/3/library/sys.html
• sys.float_info, sys.int_info
• sys.argv, sys.exit(…)

• os – interacting with operating system within the python code
• https://docs.python.org/3/library/os.html
• E.g.: executing an external command – os.system(command)
• Can write script with python

• time – get system time
• https://docs.python.org/3/library/time.html
• time.time() – return a float number counting seconds since Jan 1st, 1970, 00:00:00 UTC
• time.gmtime(), time.gmtime(given_time) – utc time
• time.localtime(), time.localtime(given_time) – local time

https://docs.python.org/3/library/random.html
https://docs.python.org/3/library/math.html
https://docs.python.org/3/library/sys.html
https://docs.python.org/3/library/os.html
https://docs.python.org/3/library/time.html


Self-defined functions
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• Function definition: a named sequence of statements which are executed when the 
name is called

• First line: header – def, name, parenthesis (arguments inside), colon
• Body: sequence of statements
• Same rule with colon and indentation 

no indentation = end of the definition.



Self-defined functions (cont’d)
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Self-defined functions (cont’d)
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• Calling:
• Inside normal code
• Inside another definition of function



Self-defined functions (cont’d)
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• Putting all together

• Move repeat_lyrics() to the beginning?
• repeat_lyrics() before print_lyrics()?

Execution order 
– code definition is only executed 
when the function is called.



Self-defined functions (cont’d)
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• Argument(s) – bruce is just a name of the argument, 
• it can be anything, depending how the function is called.

• String, int, float, a variable



Self-defined functions (cont’d)
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• Expression, variable

• For each call, assign the argument (evaluated expression) to bruce, then execute

bruce = ???



• Some function returns nothing (void function, 
returns None)

• None – a special value with a special NoneType

Self-defined functions (cont’d)
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• Some function returns something



Why functions?
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Debugging functions can be tricky.



Exercises
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Exercises
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Exercise 5, What is the output of the following program?



Exercises
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For overtime (hours after 40), the rate is 1.5 * rate



Exercises
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The end
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