Warm Up
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Warm Up

® Names
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Warm Up

® Names
® Informal Polls
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Warm Up

® Names
® Informal Polls
® Requests
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Greedy Behaviour

Ref
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[1sts

Write a function arg_max that takes a list of
numbers and returns the index of the largest.

>>> arg_max([1l, O, 6, -7])
2
>>> arg_max([0.001, 0.00001, -1])
0
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Collectors

Modify arg_max so that it randomly breaks ties
when there is more than one maximum element.

>>> arg_max([1l, 0, 6, 6])
2
>>> arg_max([1l, 0, 6, 6])
3
>>> arg_max([1l, 0, 6, 6])
3
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Our Plan:
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Our Plan:

® Review key concepts in Python through
whiteboard programming
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Our Plan:

® Review key concepts in Python through
whiteboard programming

® Break
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Our Plan:

® Review key concepts in Python through
whiteboard programming

® Break

® Practice Questions (requests welcome)
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Style

CMPUT 174 Final Review v Anna Koop: anna@cs.ualberta.ca
December 7, 2012 Math and Applied Sciences Centre

Friday, 7 December, 12


mailto:anna@cs.ualberta.ca
mailto:anna@cs.ualberta.ca

Style

® Working example, interactive
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Style

® Working example, interactive

® Stop me if you're confused
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Style

® Working example, interactive
® Stop me if you're confused
® ... or bored

CMPUT 174 Final Review v Anna Koop: anna@cs.ualberta.ca
December 7, 2012 Math and Applied Sciences Centre

Friday, 7 December, 12


mailto:anna@cs.ualberta.ca
mailto:anna@cs.ualberta.ca

Style

® Working example, interactive
® Stop me if you're confused

® ... or bored

® Make sure you can see
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T1ps
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T1ps

® Check your class's moodle
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T1ps

® Check your class's moodle

® Review your midterm /labs/quizzes
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T1ps

® Check your class's moodle
® Review your midterm /labs/quizzes

® More stuff at

® http://annakoop.com/python-review
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T1ps

® Check your class's moodle
® Review your midterm /labs/quizzes

® More stuff at

® http://annakoop.com/python-review

® Student Success Centre

® http:/ /www.uofaweb.ualberta.ca/academicsupport/
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Concepts
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Concepts

® Program Control
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Concepts

® Program Control

® Code Units
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Concepts

® Program Control
® Code Units
® Variable Assignment and Scope
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Concepts

® Program Control
® Code Units
® Variable Assignment and Scope

® Containers
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Concepts

® Program Control

® Code Units

® Variable Assignment and Scope
® Containers

® Exceptions
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Concepts

® Program Control

® Code Units

® Variable Assignment and Scope
® Containers

® Exceptions

® 5Strings
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Concepts

® Program Control

® Code Units

® Variable Assignment and Scope
® Containers

® Exceptions

® 5Strings

® Files
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Odd ones out
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Odd ones out

® Webpages (Csaba)
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Odd ones out

® Webpages (Csaba)
® Turtle (Greg)
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Odd ones out

® Webpages (Csaba)
® Turtle (Greg)
® Searching and Sorting (Sadaf)

CMPUT 174 Final Review 10 Anna Koop: anna@cs.ualberta.ca
December 7, 2012 Math and Applied Sciences Centre

Friday, 7 December, 12


mailto:anna@cs.ualberta.ca
mailto:anna@cs.ualberta.ca

Practice
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Practice

® What is the output of this code?
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Practice

® What is the output of this code?

® Write a function given the function definition.
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Practice

® What is the output of this code?
® Write a function given the function definition.

® Write a stack trace of the given code.
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Practice

® What is the output of this code?
® Write a function given the function definition.
® Write a stack trace of the given code.

® Write a class for this object.
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Practice

® What is the output of this code?
® Write a function given the function definition.
® Write a stack trace of the given code.
® Write a class for this object.

® How many times is this line executed?
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Practice

® What is the output of this code?
® Write a function given the function definition.
® Write a stack trace of the given code.
® Write a class for this object.

® How many times is this line executed?

® What value and type is returned?
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Practice

® What is the output of this code?

® Write a function given the function definition.
® Write a stack trace of the given code.

® Write a class for this object.

® How many times is this line executed?

® What value and type is returned?

® Write a program to produce this output.
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Basic Concepts

Ref
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Variable Types

CMPUT 174 Final Review 13 Anna Koop: anna@cs.ualberta.ca
December 7, 2012 Math and Applied Sciences Centre

Friday, 7 December, 12


mailto:anna@cs.ualberta.ca
mailto:anna@cs.ualberta.ca

Variable Types

® What are some common types (or
objects) in python?
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Variable Types

® What are some common types (or
objects) in python?

® Why does it matter?
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Variable Types

® What are some common types (or
objects) in python?

® Why does it matter?

® How do we convert ditferent types?
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Variable Type Handling

Convert inches to centimeters

>>> How many inches? __ 4
4" 1s 10.16 cm
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Program Flow
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Program Flow

® What are the conditional keywords?

CMPUT 174 Final Review 15 Anna Koop: anna@cs.ualberta.ca
December 7, 2012 Math and Applied Sciences Centre

Friday, 7 December, 12


mailto:anna@cs.ualberta.ca
mailto:anna@cs.ualberta.ca

Program Flow

® What are the conditional keywords?
® When are they used?
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Conditional Conversion

The measurement conversion program

what type of unit are you entering?
1)nches or c)entimetres? 1

How many inches? 5

5" 1s 12.7cm
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Loops
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Loops

® How do you repeat a block of code?
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Loops

® How do you repeat a block of code?

® When do you use the different kinds of
loops/ repetition?
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Looping Conversions

Repeat the output without repeating the code

5" 1s 12.7cm

would you like to go again? Y/N __Y
what type of unit are you entering?
1)nches or c)entimeters? 1
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otrings

CMPUT 174 Final Review 19 Anna Koop: anna@cs.ualberta.ca
December 7, 2012 Math and Applied Sciences Centre

Friday, 7 December, 12


mailto:anna@cs.ualberta.ca
mailto:anna@cs.ualberta.ca

otrings

® How are strings compared?
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otrings

® How are strings compared?

® What kinds of manipulations can we do
on strings?
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y, yes, Yes, YES!

Have more flexibility in the input

would you like to go again? Y/N __Y
what type of unit are you entering?

wWould you like to go again? Y/N __yes__
what type of unit are you entering?

would you 1like to go again? Y/N _Affirmative__
Sorry, I did not understand.

would you like to go again? Y/N _No__

Thank you, goodbye!
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Good Practices

Ref
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Errors and Exceptions
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Errors and Exceptions

® Is our code free of syntax errors?
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Errors and Exceptions

® Is our code free of syntax errors?

® ... runtime errors?
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Errors and Exceptions

® Is our code free of syntax errors?
® ... runtime errors?

® ... semantic errors?
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Exceptions

CMPUT 174 Final Review 23 Anna Koop: anna@cs.ualberta.ca
December 7, 2012 Math and Applied Sciences Centre

Friday, 7 December, 12


mailto:anna@cs.ualberta.ca
mailto:anna@cs.ualberta.ca

Exceptions

® What type of Exceptions might we have
at runtime with the conversion code?
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Exceptions

® What type of Exceptions might we have
at runtime with the conversion code?

® How can we handle exceptions?
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Exception Programming

Handle mistakes gracetfully

How many 1nches? __quarter__

Sorry, 'quarter" 1s not a number I recognize
How many 1nches? __1/4_

Sorry, "1/4" 1s not a number I recognize

How many 1nches? __.25__

0.25" 1s 0.64cm

would you like to go again? Y/N
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Defining Constants
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Defining Constants

® What is a constant (compared to a
variable)?
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Defining Constants

® What is a constant (compared to a
variable)?

® Why would you use one?
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Defining Constants

® What is a constant (compared to a
variable)?

® Why would you use one?

® Where would we use one in our code?
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Function types
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Function types
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Function types

® What can a function return?
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Function types

® What can a function return?

® What can a function use?
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Function types

® What can a function return?
® What can a function use?

® What do you need to know to
effectively use a function?
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Functions

Separate out the conversion code

def in_to_cm(number):

Takes a number (in inches) and returns a
float with not more than 2 decimal places of
the equivalent measurement i1n inches

>>> 1n_to_cm(1l)

2.54

>>> 1n_to_cm(1l.2345)

3.14
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Saving Output
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Saving Output

® How do we save output?
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Saving Output

® How do we save output?

® How do we get it back?
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File Opening

Which is valid?

>>> T = open("myfile.txt")
>>> result = write(f, "store this for me")
>>> f.open("myfile.txt", 'r')

>>> f.write("Hello world")
>>> conhtent = f.readlines()
>>> l1ne = f.readline()

>>> f.close()

>>> with open("myfile.txt", "r") as f:
print(f.read(1000))
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File Measurements
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File Measurements

® Read in "in.txt"
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File Measurements

® Read in "in.txt"

® assume space-separated numbers
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File Measurements

® Read in 'in.txt"
® assume space-separated numbers

® Output "cm.txt"
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File Measurements

® Read in "in.txt"
® assume space-separated numbers
® Output "cm.txt"

® same order, converted to cm
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More Tools

Ref
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Containers
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Containers

® What types of collections are built in to
python?
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Containers

® What types of collections are built in to
python?

® What makes them different?
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Containers

® What types of collections are built in to
python?

® What makes them different?

® How are they initialized?
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Indexing

>>>my_d = {0: 'one’, 'two":2, 3.0:'three'}
>>>my_l =['one’, 2, '3']
>>>my_t = (1, 2.0, 3)

® What do these look like in memory?
® What are the

® keys

® indices
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Indexing

® What do these look like in memory?
® What are the

® keys

® indices
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Indexmg

my_d = {0: 'one’, 'two"2, 3.0:'three'}
my_l =['one’, 2, '3']

Which is valid code? my_t=(1,2.0,3)

>>> my_d[0]
>>> my_d[2]

>>> my_1l['one"]

;;; my_t[2]
>>> my_1[0][0]

>>> my_t[2.0]
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Indexing

Which is valid code?

>>> my_d[0]
>>> my_d[2]
;;; my_1["one']

>>> my_t[2]

>>> my_1[0][0]

>>> my_t[2.0]
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List Conversions

Make a sequence version of in_to_cm

>>> 1n_to_cm([1l, .758])
[2.54, 1.93]

>>> 1n_to_cm(range(3))
[0, 2.54, 5.08]

>>> 1n_to_cm( (1, 2) )
[2.54, 5.08]
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Nested Collections

What is the length of each collection?

>>> home = ('Earth',)
>>> planet_stuff = [('Mars', 'Earth',
"Jupiter'), 'Former Planets', 'Space Station']
>>> planet_sets = {'Jupiter': ['Io', 'Europa'],
"Earth':[ 'Moon'],
'Venus':[],
"Pluto’ :None}
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Reference Conversions

Make a collection to hold conversion ratios

1 1in = 254 mm, 2.54 cm
1 cm = 0.3937 1n, 0.10936 yd
1l yd =3 ft = 36 1n
1 mile = 1.6093 km
1 km = 0.6214 miles
http: / / convert.french-property.co.uk /
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Modity-in-Place

Make a function version that converts the
elements of the list argument in place.

>>> 1nches = [1, 2, 3]
>>> 1n_to_cm(inches)
>>> 1nches

[2.54, 5.08, 10.16]
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Program Snippets
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Program Snippets

® What are other of packaging up code
for re-use?
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Program Snippets

® What are other of packaging up code
for re-use?

® What are the differences?

CMPUT 174 Final Review 39 Anna Koop: anna@cs.ualberta.ca
December 7, 2012 Math and Applied Sciences Centre

Friday, 7 December, 12


mailto:anna@cs.ualberta.ca
mailto:anna@cs.ualberta.ca

Module Packaging
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Module Packaging

® Can we use the conversion table in our
functions?
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Module Packaging

® Can we use the conversion table in our
functions?

® How?
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Namespaces and Scope

CMPUT 174 Final Review 11 Anna Koop: anna@cs.ualberta.ca
December 7, 2012 Math and Applied Sciences Centre

Friday, 7 December, 12


mailto:anna@cs.ualberta.ca
mailto:anna@cs.ualberta.ca

Namespaces and Scope

® local vs global: what is it?
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Namespaces and Scope

® local vs global: what is it?
® What's stack got to do with it?
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Mutability Matters

>>>hi 1=["h','e,'l','1','0']
>>> hi_s = 'hello’

® Change the first letter to a capital by indexing
® Turn one into the other

® Use count('e') on both

® Reverse both
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Mutability Matters

® Change the first letter to a capital by indexing
® Turn one into the other

® Use count('e') on both

® Reverse both
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Objectivity

hl_l — [vhv,vev,vlv,vlvlvov]

Valid? hi_s = 'hello’
>>> hi_1 = ['H', '"i']
>>> hi_s = "H1'

>>> len(hi_s)
>>> hi_s.len()

>>> join(' ', hi_1)
>>> hi_l.join("' ")

>>> ".JoinChi_1)
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Objectivity

Valid?

>>> hi1_1
>>> hi_s

Il
-
1T -
—. T
A—
-

>>> len(hi_s)
>>> hi_s.len()

>>> join(' ', hi_1)
>>> hi_l.join("' ")

>>> ".JoinChi_1)
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Examples

Ref
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Tricks with Lists

my_1 = [0, 2, ['deux', 'trois], 'one', 'two']

® How many elements?

® Access the first element? Last element?

® Access the letter '’

® Make a dictionary with the index as keys

® Convert each element to a string

Ref
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Tricks with Lists

® How many elements?

® Access the first element? Last element?

® Access the letter '’

® Make a dictionary with the index as keys

® Convert each element to a string

Ref
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Tricks with Lists

my_1 = [0, 2, ['deux', 'trois], 'one', 'two']

® Add ['uno’, 'dos'] to the end.

® Count the number of '0's

® Insert '1' and 'une' in the appropriate place.

nn

® Convert to a "-" separated string.
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Tricks with Lists

® Add ['uno’, 'dos'] to the end.

® Count the number of '0's

® Insert '1' and 'une' in the appropriate place.

nn

® Convert to a "-" separated string.

CMPUT 174 Final Review 46 Anna Koop: anna@cs.ualberta.ca
December 7, 2012 Math and Applied Sciences Centre

Friday, 7 December, 12


mailto:anna@cs.ualberta.ca
mailto:anna@cs.ualberta.ca

Populating Containers

x1 = 1} x2 = [] x3 = Q)

® Add 'one', 'two', 'three' to each container
® [terate and print an index (or key), value pair
® Remove 'three' from each

® Add 'many' to each
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Populating Containers

® Add 'one', 'two', 'three' to each container
® [terate and print an index (or key), value pair
® Remove 'three' from each

® Add 'many' to each
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S

Tricks with Strings

= "She sells sea shells by the sea shore.”

® How many occurrences of 's'?

® How many words?

® Replace every instance of 's' with '$'".
® Find every instance of 'sh'.

® Capitalize every word.

CMPUT 174 Final Review 48 Anna Koop: anna@cs.ualberta.ca
December 7, 2012 Math and Applied Sciences Centre

Friday, 7 December, 12


mailto:anna@cs.ualberta.ca
mailto:anna@cs.ualberta.ca

Tricks with Strings

® How many occurrences of 's'?

® How many words?

® Replace every instance of 's' with '$'".
® Find every instance of 'sh'.

® Capitalize every word.
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Loop Check
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Loop Check

® Are for and while equivalent?
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Loop Check

® Are for and while equivalent?

® What objects and functions can we use
in a for command?
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Loop Check

® Are for and while equivalent?

® What objects and functions can we use
in a for command?

® How does variable scope interact with
loops?
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Loopy Stack Trace

THRESHOLD = 5; boredom = 0
anxiety = 4; sleepiness = 4

while boredom < THRESHOLD:
for t 1n topics:

know[t] += 1
1f know[t] > sleepiness

topics = ['loops’',
'traces',

"files']

know = {'loops':4,
'traces':1,
'"files':3}

while know[t] < THRESHOLD:

continue
anxiety -= 1
1 sum(knowledge.values())
break
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Which are True, False, and invalid?

Equality Checks

>>>

>>>
>>>
>>>
>>>
>>>
>>>
>>>

X

2

< X N X N

=1; y = 90345; z =

< "two'

one' < 'two'

>= 2.0

=X + 1
1s (X -1+ 1)
1s (y -1 + 1)

2
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Operator Precedence

Fill in the output of each expression.

>>> 2 + 3%%2 * 15 % 4 // -2

>>> 2 > -3 and not (2 < 3 and 4==7 or 4==4.0)

>SS 2**3**2

>>> 3 + sqrt(3)**2/3
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Write a Program

Write a substitution cypher that uses the given
offset to shift the letters of a string.

>>> encode('"abba", 2)
cddc
>>> encode("abba", -1)
Zaaz

>>> encode("abba", 54)
cddc
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Write a Program

Display a rating graphic for integers out of 5

>>> display_rating(4) ||7.7 display_rating(8)

Ref
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Debug

try:
num = 1nput("How many? ")
num = 1nt(num)
except:
print("That was not a number!")
num = input("How many? ")
num = 1nt(num)
print("You chose "+num+"!")
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Debug

my_marks = [74, 63, 80, 45]
ave = sum(my_marks)/len(my_marks)

1t ave > 80:

print(""Not a thing to worry about")
elif avg > 50:

print("More than halfway there!'™)
elif ave > 40:

print("Almost there.")
else:

print("Maybe next time?")
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Debug

def hello(name):
1f name==""
goodbye("jerk™)
else:
print("Hello,", name)

print("'we are practicing greetings'")
nm = 1nput("what 1s your name?")

def goodbye(name):
print("'Goodbye,", name)
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Debug

choice = 1nput("'Do you want to continue?")
1f choice 1in ('y' or 'Y'):

print("GREAT!")
else:

print("FINE.")
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Debug

classes = [174, 201, 204, 272, 340, 3660]

1f max(classes) > 500:
graduate_level = True

elif max(classes) > 400:
graduate_level = "Maybe"

elif max(classes) > 100:
graduate_level = False

print('Graduate student?”, graduate_level)
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