Programming for beginners:
Python

LET-CIWB269-1BC

Lecture 1;
Introduction
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Overview of today's introduction

 Introduction of Eric Sanders

« Attendees

« General information about the course

 Introduction of Cristian Tejedor Garcia

« Basic information about computers and programming
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Eric Sanders

MA Language and Speech Technology
(Nijmegen 1995)
Worked a lot on (speech databases for)
development of ASR
Current project: predict election outcome
based on Twitter
Started programming 35 years ago with BASIC
Python main programming language for many years now
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General information about course

2 periods (6 Sep - 22 Oct, 8 Nov - 24 Dec)
Lecture on Monday 12:30-13:15 (Cristian)
Practical on Friday 8:30-10:15 (Eric)
Beginners course! We assume no prior programming knowledge

Goal: getting insight into when you can use automatisation for
(natural language processing) experiments and make a start
with python programming

Schedule: on Brightspace, subject to change
Book: Think Python, freely available online
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Assignments & Examination

Before each practical session assignments are on Brightspace

Assignments will be made during practical sessions and at home
Assignments have to be handed in in five days (Wednesday 9:00)
Checked but no individual feedback (questions during practicals)

After first period, bigger assignment will be handed out for
which feedback will be given

At the end, take home exam (questions + programming tasks)

If weekly assignments are sufficient, take home exam decides
grade.

Radboud University %“



wmmwnmw WHY "'“"
\WHAT? HWWHW% =

G \WHAT 2wie

“WHERE?S= "~ 2. <ok e

W =H0W?

c wnm? Huw

TN
= \WHAT? HOW? WHY?
WHO? WHERE? WHAT? HOW?

ﬁ. WHERE? WHICH? WHOSE? WHEN? WHY?

WH\"’ HOW? WHERE?
ng.(wnm WHOSE?

WHERE? WHAT? HOW?

mmmmw

wm?; 07

WWIWWWHEPPW

e HNT WHERET WHTT e

SWHERE?-
HOW? WHO?

WHO? WHERE? WHAT? HOW?

%T? HOW? WWHE?
ZHOW??

W ERE 1

Radboud University *%t
N



c ri St i a n Tej e d o r G a rCI’a https://www.cristiantg.com

PhD in Computer Science
(University of Valladolid, 2020)
Design and evaluation of mobile
computer-assisted pronunciation training
tools for second language learning

Current projects at CLST: ST.CART and HoMed:
Dutch ASR systems for children and elderly people

Started programming 11 years ago in Pascal & C
and 10 years ago in Python
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What is a computer?

CPU (brain)
RAM (active memory)

Hard disk (long term memory)
10

Input (senses) like keyboard, mouse, microphone
Output (communication) like monitor, printer, speakers
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Hardware vs Software

Hardware
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Operating system
£

Layer between hardware
and software
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File system

Directory
| l |
Directory (branch): D'-relcmw Dimrtvw
contains directories & file | | 1
Directory Directory Directory
File (leaf): — — —n —
— file — file — file — file
actual data or program L[ D L P L P L
either text or binary L P L P P L
—_h;n HE fil e fil —
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Computer program

Set of instructions that tells a
computer what to do

Compare to recipe, but with very
strict syntax

Everything a computer does is
programmed:

OS, webbrowser, music playe

(this)
this.a

pasclass(’ carous

et .extend({}> $target.data():

ptions

selndex - Sthis.attr('data-slide-toO

selndex) options.interval = false

email program, etc., etc. => many programmers needed
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Programming languages

Many programming languages
(google says 700)

Best for low level: C or C++

Best for web applications: Java

Best for back-end: php, javascrip

Best for front-end: javascript

Best for statistical analysis: R

Best to start with...
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Python

Developed by Guido van Rossum (NL) in 1990
Named after Monty Python

Much used in academia (but also industry)
Very suitable for text/file processing

Much support (many modules)

Readable and maintainable

Easy to start with but still usable for professionals (Instagram
and Youtube are programmed in Python)
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Lecture 2:
Variables & Data types

Programming for beginners: Python
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What is a program?

Sequence of instructions that specifies
how to perform a computation
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What is a program made of?

e input: Get data from the keyboard, a file, the network, or some other
device

e output: Display data on the screen, save itin a file, send it over the
network, etc.

e math: Perform basic mathematical operations like addition and
multiplication

e conditional execution: Check for certain conditions and run the
appropriate code

e repetition: Perform some action repeatedly, usually with some variation
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Example: Using python as a calculator

Exercise 1.2. Start the Python interpreter and use it as a calculator.

1. How many seconds are there in 42 minutes 42 seconds?
2. How many miles are there in 10 kilometers? Hint: there are 1.61 kilometers in a mile.

3. If you run a 10 kilometer race in 42 minutes 42 seconds, what is your average pace (time per
mile in minutes and seconds)? What is your average speed in miles per hour?

A2AN,
N
Z
% %
)
Lierren
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Example: Using python as a calculator

Python 3.8.2 (default, Feb 26 2020, 02:56:10)
(42%60)+42
2562

10/1.61
6.211180124223602
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Example: Using python as a calculator

Python 3.8.2 (default, Feb 26 2020, 02:56:10)
(42*%60)+42

2562
10/1.61

6.211180124223602
2562/6.211180124223602
412.482
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Example: Using python as a calculator

Python 3.8.2 (default, Feb 26 2020, 02:56:10)
(42*%60)+42

2562
10/1.61

6.211180124223602

2562/6.211180124223602
412.482

60*60
3600

3600/412.482
8.727653570337614
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What could have made this
process more efficient?
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Variables!

A variable is a name that refers to a value
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What are variables good for?

e Allow you to reuse things you have computed
earlier

e Think of it as a box to store something in, so
that you can reuse it later

o Note: Value stored in the variable can be
overwritten

e (Can be used like the x in a math equation: a

placeholder
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Example: Exercise 1.2 (part 3) with variables

Python 3.8.2 (default, Feb 26 2020, 02:56:10)
time_in_sec = (42*60)+42
print(time_in_sec)

2562

miles_in_10_km = 10/1.61
print(miles_in_10_km)
6.211180124223602
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Example: Exercise 1.2 (part 3) with variables

Python 3.8.2 (default, Feb 26 2020, ©02:56:10)
time_in_sec = (42*60)+42
print(time_in_sec)

2562
miles_in_1@0_km = 10/1.61

print(miles_in_10_km)
6.211180124223602
avg_pace = time_in_sec/miles_in_10_km
print(avg_pace)
412 .482
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Example: Exercise 1.2 (part 3) with variables

Python 3.8.2 (default, Feb 26 2020, 02:56:10)
time_in_sec = (42*%60)+42
print(time_in_sec)

2562
miles_in_1@0_km = 10/1.61
print(miles_in_10_km)

6.211180124223602

avg_pace = time_in_sec/miles_in_1@_km
print(avg_pace)

412.482
hour_in_sec = 60*60
printChour_in_sec)

3600
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Example: Exercise 1.2 (part 3) with variables

Python 3.8.2 (default, Feb 26 2020, ©02:56:10)
time_in_sec = (42*%60)+42
print(time_in_sec)

2562
miles_in_1@_km = 10/1.61
print(miles_in_10_km)

6.211180124223602
avg_pace = time_in_sec/miles_in_1@_km
print(avg_pace)

412.482
hour_in_sec = 60*60
printChour_in_sec)

avg_speed = hour_in_sec/avg_pace

AN,

avg_speed
8.727653570337614 Radboud Universiteit : %
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Values and types

Values we've seen so far:

e "Hello, World!" —>
00 }

6.211180124223602 : : .
412 482 = float (i.e. floating-point

: number
8.727653570337614
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Values and types

Python 3.8.2 (default, Feb 26 2020, 02:56:10)
type("Hello, World!™)

<class 'str'>
type(2562)

<class 'int'>
type(412.482)

<class 'float'>

16
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Values and types

Python 3.8.2 (default, Feb 26 2020, 02:56:10)
typec m 2562 Il)
<class 'str'>

type('412.482")
<class 'str'>

I
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Variables can contain any data type

Python 3.8.2 (default, Feb 26 2020, 02:56:10)
planet_greeting = "Hello, World!"
miles = 10
km = miles*1.61
type(planet_greeting)

<class 'str's>
type(miles)

<class 'int'>
type(Ckm)

<class 'float'>

Radboud Universiteit %“‘

N
(N e&@ 1 8



Typecasting

e (Can be used to explicitly change type of given variable or value

Python 3.8.2 (default, Feb 26 2020, 02:56:10)
miles = 10
type(miles)

<class 'int'>
miles_as_float = float(miles)
print(miles_as_float)

10.0
type(miles_as_float)

<class 'float'>

km = miles*1.61
print(km)

16.1
type(km)

<class 'float'> . o
km_as_int = intCkm)] Radboud Universiteit :
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Typecasting

km = miles*1.61
print(km)

16.1
type(km)

<class 'float'>

km_as_int = int(km)
print(km_as_int)
16
type(km_as_int)
<class 'int'>
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Typecasting

Python 3.8.2 (default, Feb 26 2020, 02:56:10)
miles = 10
km = miles*1.61
type(km)

<class 'float'>

km_as_string = str(km)

print(km_as_string)
16.1

type(km_as_string)
<class 'str's

km_as_string / 1.61]]

Radboud Universiteit %“‘
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Typecasting

km_as_string = str(km)

print(km_as_string)
16.1

type(km_as_string)
<class 'str'>

km_as_string / 1.61
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Variable assignment & naming

e How to assign a variable:
o km=10

) | | variable name = value
o first_name = "Monty }

e Variable naming rules:

O

Variable names can contain both letters and numbers, but they can't
begin with a number

Uppercase letters allowed, but conventional to use only lower case

Underscore is often used to separate words in multi-word variable
names

Cannot use Python's own keywords as variable names

Radboud Universiteit %‘”

N
(N e'gb 2 3



Python keywords (Python 3.8.5)
2.3.1. Keywords

The following identifiers are used as reserved words, or keywords of the language, and
cannot be used as ordinary identifiers. They must be spelled exactly as written here:

False await else import pass
None break except in raise
True class finally is return
and continue for lambda try

as def from nonlocal while
assert del global not with
async elif if or yield

A2AN;
‘crTe™

Radboud Universiteit %

& 24

MINE"

e



Python keywords (Python 3.8.5)

main.py https://Hello-World.mariekewoe.repl.run

1 leave = "Goodbye!"
print(leave)

print(return)

n & W N
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Overwriting contents of a variable

Python 3.8.2 (default, Feb 26 2020, 02:56:10)
first_name = "Monty"
last_name = "Python"
full_name = first_name + last_name

full_name
'"MontyPython'
first_name = "Burmese"”
full_name = first_name + last_name
print(full_name)]j

Radboud Universiteit %“‘
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Overwriting contents of a variable

Python 3.8.2 (default, Feb 26 2020, 02:56:10)
first_name = "Monty"

last_name = "Python"
full_name = first_name + last_name
full_name

'"MontyPython’

first_name = "Burmese"
full_name = first_name + last_name
print(full_name)

BurmesePython




Commenting

e Any text following a hashtag - # - is read by Python as a comment
o Python ignores (i.e. doesn't execute) comments

main.py =]
1 # Here is a comment — The automatic syntax highlighting in Repl.it turns it
grey

# Now I will write some code below:
print("Hello, World!") # I can also place a comment at the end of a code line

# Any comments will be ignored by Python. Try this:
# print("Hello, Planet Earth!")

| bl
Radboud Universiteit %
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# DEAR FUTRE SELE

#

# YOURE. LDOKING AT THiS FILE BECAUSE
# THE PARSE. FUNCTION FINALLY BROKE.

ii [T% NOT FIxPABLE. YOU HAVE 0 REWRIE 1.
# SINCERELY, PReT SELF
DEAR PAST SELE ITS KINDA
CREEPY HOW \'ﬂU DO THAT.

#AL50 FI"&PECEP&YHTLE%T
# Z0(3. DID YOU EVER TRKE
#THAT TRIP TO ICELAND?

\W M ﬁE-'

Commenting is:

Helping out your future
self (and others)

xkcd
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Readings this week

e Think Python Book:
Download pdf here: https://greenteapress.com/wp/think-python-2e/
o Chapters 1 and 2

e Ask questions about readings:
o At tutorial on Friday
o At start of lecture next Monday

Radboud Universiteit %"
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Weekly assignments

Structure your assignment as follows:
e \Write each exercise in a separate .py file, end then import each of them
into main.py in replit so you can run them
e Use comments (text following a hashtag) to number subquestions (e.g. #2a:)
and to answer conceptual questions in written text

Uploading to Brightspace:
e Download all your scripts at once from replit using the "Download as zip"
option, put your name in the file name
e Upload that zip file to Brightspace (under Activities — Assignments)

31
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Lecture 3:
Strings, Lists,
Dictionaries & Sets

Programming for beginners: Python
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Formal languages & Syntax

e Python is a formal language, designed to express computations

e Syntaxrules:

o Tokens: legal elements
m Compare: phoneme, suffix, noun, verb, noun phrase, etc.
m Thisis @ well-structured Engli$h sentence with invalid t*kens in it.

o Structure: rules about how tokens are combined
m Compare: basic word order (SOV, SVO, etc.), prefixing vs. suffixing, etc.
m This sentence all valid tokens has, but invalid structure with.
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Some terminology

e Expression: Any combination of values, variables and operators
o Operator: special symbol that represents simple computation:
m Arithmetic operators: +, -, *, **, etc.
m 2+2

e Statement: Something that can be evaluated by Python to give an
outcome:
m first_name ="Monty"
m print(first_name)

e Execution: Python does whatever the statement tells it to do

Radboud Universiteit %"
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Python data types

Python Data
Types

Immutable Mutable

Data Type Data Type
Integers

| Floats

| Strings | Dictionary

—  Tuples —  Sets

Radboud Universiteit s%
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Indexing

A string is a sequence of characters

Can access part of a sequence by indexing using the bracket operator:
Important: indexing in Python starts counting from 0!
An index has to be an integer

Python 3.8.2 (default, Feb 26 2020, 02:56:10)
my_string = "Monty"

my_string[2]}}

Radboud Universiteit %“‘
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Indexing

A string is a sequence of characters
Can access part of a sequence by indexing using the bracket operator:

Important: indexing in Python starts counting from 0!
An index has to be an integer
Python 3.8.2 (default, Feb 26 2020, 02:56:10)
my_string = "Monty"
my_string[2]

n

Radboud Universiteit %“‘
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Indexing

e YouU can use a variable as an index

my_string = "Hello, World!"
my_index = 1
my_letter = my_string[my_index]

print(my_letter)

Radboud Universiteit %“‘
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Indexing

e YouU can use a variable as an index

my_string = "Hello, World!"
my_index = 1
my_letter = my_string[my_index]

print(my_letter)

my_letter = my_string[my_index+1]
print(my_letter)]]

Radboud Universiteit %“‘
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Indexing

e YouU can use a variable as an index

my_string = "Hello, World!"
my_index = 1

my_letter = my_string[my_index]
print(my_letter)

my_letter = my_string[my_index+1]
print(my_letter)

Radboud Universiteit %“‘
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Indexing: accessing last element

e len()is a built-in Python function that outputs the length of a string

sentence = "Birds of a feather flock together”
length = len(sentence)
print(length)

33

sentence[length]

Radboud Universiteit %“‘
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Indexing: accessing last element

e len()is built-in Python function that outputs the length of a string

sentence = "Birds of a feather flock together”
length = len(sentence)
print(length)
33
sentence[length]

sentence[length-1]

r

Radboud Universiteit %“‘
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Indexing: accessing last element

e Negative indices count backward from the end of the string

sentence = "Birds of a feather flock together™
sentence[-1]

r
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Slicin

e The operator [n:m] returns the part of the string from the “n-eth”

&

character to the “m-eth” character, including the first but excluding the

last

indexdféétiéé
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Slicing

e The operator [n:m] returns the part of the string from the “n-eth”
character to the “m-eth” character, including the first but excluding the
last

expression = "If it ain't broke, don't fix it"
second_word = expression[3:5]
print(second_word)

it

Radboud Universiteit %“‘
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Slicing

e |f you omit the first index (before the colon), the slice starts at the
beginning of the string

proverb = "A watched pot never boils"
length = len(proverb)
mid_index = int(length/2)

first_half = proverb[ :mid_index]
print(first_half)
A watched po

Radboud Universiteit %“‘
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Slicing

e |f you omit the second index, the slice goes to the end of the string

proverb = "A watched pot never boils"
length = len(proverb)

mid_index = int(length/2)
second_half = proverb[mid_index:]

print(second_half)
t never boils

Radboud Universiteit %“‘
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Slicing
e What happens if you omit both indices?

proverb = "A watched pot never boils"
slice = proverb[:]

print(slice)j

Radboud Universiteit %“‘
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Slicing

e What happens if you omit both indices?

proverb = "A watched pot never boils"
slice = proverb[:]
print(slice)

A watched pot never boils

Radboud Universiteit %“‘
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Indexing & Slicing: Summary

[6:10]
0 1 2 3 4 5 6 7 8 9 10 11
M oln|t|y Ply|t|h|o|n
2= l0e=0a= -/ 0 —© 4 -0 -2 —1
[—12:—7]
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String operations

1. Concatenation:

Python 3.8.2 (default, Feb 26 2020, ©02:56:10)
first_word = "Hello"
second_word = "World"
greeting = first_word + second_word

greeting
"HelloWorld'

Radboud Universiteit %“‘
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String operations

2. Repetition:

Python 3.8.2 (default, Feb 26 2020, 02:56:10)
simple_greeting = "Hello"
rupaul_greeting = simple_greeting * 3

rupaul _greeting
'"HelloHelloHello'

Radboud Universiteit %“‘
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https://www.youtube.com/watch?v=j9JruXk-eXM

The in operator

e The word in is an operator that takes two strings and returns True if the
first appears as a substring in the second, and False otherwise
e inis aboolean operator (i.e. returns True or False)

proverb = "A watched pot never boils"
"pot" 1in proverb
True

"kettle" in proverb
False

Radboud Universiteit %“‘
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Functions vs. Methods (in short)

Functions: Methods:

Python 3.8.2 (default, Feb 26 2020, 02:56:10) Python 3.8.2 (default, Feb 26 2020, 02:56:10)
my_variable = "46" my_string = "hElLo, wOR1D!"
print(my_variable) my_string = my_string.lower()

46 print(my_string)
type(my_variable) hello, world! Usage terminology:
<class 'str'> "method invocation"

int(my_variable) Usage terminology: w_index = my_string.find
46 "function call" my_string[w_index:]

float(my_variable) 'world!’
46.0

str(my_variable) 7
146"

my_string.find('wor"')

Radboud Universiteit §g%¢
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For more string methods,
see Section 8.8 of the book



LIStS

my _list = ['alpha’, 2, [2.3, 'hello], {1:'b'}, ‘alpha’]



Lists

Like a string, a list is a sequence of values

In a list, those values can be of any type
The values in a list are called elements or sometimes items

To create a list: Enclose the elements in square brackets, and
separate with commas
subjects = ['math’, 'biology', 'english', 'physics']
grades = [7.2, 8.1, 6.5, 6.9]

group = ["4b", 2020]

Radboud Universiteit %“‘
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Lists: Indexing & Slicing

e For lists, indexing and slicing work the same way as for strings
subjects = ['math’, 'biology', 'english', 'physics']
grades = [7.2, 8.1, 6.5, 6.9]
group = ["4b", 2020]
subjects[1]

"biology’

grades[:3]
[7.2, 8.1, 6.5]

group[-1]
2020

Radboud Universiteit %
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Nested lists

e Alist can contain another list

grades_per_student = [[4.3, 7.1], [8.9, 6.7], [7.5, 6.3]]
grades_per_student[@]

[4.3, 7.1]

Radboud Universiteit %“‘
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Lists are mutable

e You can change elements of a list by using the bracket operator on the
left-hand side of an assignment operation

pets = ['axolotl', 'chihuahua', 'budgy’]
pets[1] = 'dog’
print(pets)

['axolotl', 'dog', 'budgy']

Radboud Universiteit %“‘
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List operations

1. Concatenation (same as with strings):
group_a = ["Sam", "Simren", "Chris"]
group_b = ["Mariam"”, "Alex"]
combined = group_a + group_b

print(combined)
['Sam', 'Simren', 'Chris', 'Mariam', 'Alex']

Radboud Universiteit %“‘
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List operations

2. Repetition (same as with strings):

numbers = [3, 8, 5]
repeated_numbers = numbers*3
print(repeated_numbers)

[3, 8, 5, 3, 8,5, 3, 8 3]

Radboud Universiteit %“‘
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The len() function & the in operator

e The len() function also works on e The in operator also works on
lists: lists:

numbers = [3, 8, 5] numbers = [3, 8, 5]
len(numbers) my_lucky_number =

3 my_lucky_number in numbers
i True

another_number = 4
another_number in numbers
False

Radboud Universiteit %
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List methods: append

e .append() adds a new element to the end of a list

grocery_list = ["eggs’', 'apples’, 'yogurt']
print(grocery_list)
['eggs’, 'apples’, 'yogurt']

grocery_list.append('granola’)
print(grocery_list)
['eggs', 'apples', 'yogurt', 'granola']

Radboud Universiteit %“‘
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For more list methods,
see Section 10.6 of the book



Dictionaries

my dictionary = {1: [1, 2, 3, 4], 'Name': 'Geeks', 2:'Radboud'}



~kays-—

-values-

Dictionaries -

FI *alpha'

L

- | fomega

e Difference between list and dictionary:
o Inalist, indices have to be integers
o In adictionary, indices can be of (almost) any type

dict

e Dictionary is a mapping between:
o A collection of unique indices: keys
o A collection of corresponding values: values

- | 'gamma '

o The association of a key and a value is called a key-value pair or

sometimes an item

Radboud Universiteit %“‘
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Dictionaries

grades = {'math':7.2, 'biology':8.1, 'english':6.5, 'physics':6.9}
english_grade = grades['english’]
print(english_grade)

6.5

grades['history'] = 7.6
print(grades)
{'math': 7.2, 'biology': 8.1, 'english': 6.5, 'physics': 6.9, 'history': 7.6}

Radboud Universiteit %“‘
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Dictionary methods

e .keys() returns the keys in the dictionary
e .values() returns the values in the dictionary

grades = {'math':7.2, 'biology':8.1, 'english':6.5, 'physics':6.9}
grades.keys()
dict_keys(['math’', 'biology', 'english', 'physics'])

grades.values()
dict_values([7.2, 8.1, 6.5, 6.9])

Radboud Universiteit %“‘
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The len() function & the in operator

e The len() function also works on e You can use the in operator on
dictionaries: keys or values:

grades = {'math':7.2, 'biology':8.1,
'english':6.5, 'physics':6.9}
len(grades)

grades = {'math':7.2, 'biology':8.1,
'english':6.5, 'physics':6.9}
'math' in grades.keys()

4 True

'chemistry’ in grades.keys()
False

Radboud Universiteit %
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Quiz

l.  What will be the result of the following statement?
l2|+l4|

6

0)

24

8
Error

moOw>

Radboud Universiteit %"
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Sets

my set={1,2, 3 4,5,6, 7, 8



Set References

e https://medium.com/edureka/sets-in-python-a16b410becf4

Radboud Universiteit %"
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https://medium.com/edureka/sets-in-python-a16b410becf4

Readings/Practice for this week Radboud Universiteit %

e Think Python Book:
Download pdf here: https://greenteapress.com/wp/think-python-2e/
o Sections 8.1-8.2 + 8.4-8.5 + 8.8 (Strings)
o Sections 10.1-10.2 + 10.4-10.6 (Lists)
o Section 11.1 (Dictionaries)
o Section 19.5 (Sets)

Strings: https://www.programiz.com/python-programming/string

Lists: https://www.programiz.com/python-programming/list

Dictionaries: https://www.programiz.com/python-programming/dictionary

Sets: https://www.programiz.com/python-programming/set
100% recommended Youtu be ChanneI: https://www.youtube.com/playlist?list=PL98gAXLA6afuh50gD2MdAj30fYjZR_Phn 44



https://greenteapress.com/wp/think-python-2e/
https://www.programiz.com/python-programming/string
https://www.programiz.com/python-programming/dictionary
https://www.programiz.com/python-programming/set
https://www.youtube.com/playlist?list=PL98qAXLA6afuh50qD2MdAj3ofYjZR_Phn

Lecture 4.
LOOpS

Programming for beginners: Python
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Loops?

EDITION

GROUNDHOG

8 n performanc
— (iene Shalit, WHG o, ity Shos
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https://www.imdb.com/title/tt0107048/

Repeating the same operation with slight variation

O 0 < &g B2 W MNP

=
@

\ Isn't there a
better way?

J

text = "this is a very simple sentence”
(Z;xt = text.replace("a","een"

text = text.replace("1is","is"

text = text.replace("sentence"”,"zin"

text = text.replace("simple”, "eenvoudige")
text = text.replace("this","dit")
\ifxt = text.replace("very","erg")
print(text)

dit is een exg eenvoudige zin

Radboud Universiteit $ %g
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['this', 'is', 'a', 'very', 'simple', ‘'sentence']
dit is een erg eenvoudige zin

dit is een erg eenvoudige zin

Iteration with a for-loop

B R R
N R ®

PR R R
Lo IV N R WV

=
~J

1 translation = {"a":"een", "is":"is", "sentence":"zin",
"simple":"eenvoudige", "this":"dit", "very":"erg"}
2 my_sentence = "this is a very simple sentence"
3 my_words_list = my_sentence.split()
4 print(my_words_list)
5
6
7 for word in my_words_list: Yes there is!
8 print(translation[word], end=' ') .
. Using a for-loop
print()
for sim_en_word in translation.keys():
sim_dutch_word = translation[sim_en_word]
my_sentence = my_sentence.replace(sim_en_word,sim_dutch_word)
print(my_sentence)
Radboud Universiteit {€57¢ ,
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for loops



for loop with string

for_loop.py B https://LPiPAssignment03.marieke | [
1 my_string = "Hello"
. §
3 for letter in my_string:
4 print(letter)
5
6
/Syntax:
lndenj( 15 for character in string: Is executed for
meaningful each character
in Python! do something with y inturn
kcharacter )
Radboud Universiteit T3



Iterables

e Aniterable is any Python object capable of returning its members one at
a time, permitting it to be iterated over in a for loop

e Examples of iterables:

o Strings }sequences

o Lists

o Dictionaries — collection; iterate over keys or values

m More information: https://realpython.com/iterate-through-
dictionary-python/

Radboud Universiteit %“
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https://realpython.com/iterate-through-dictionary-python/

for loop with list: Iteration over elements

for_loop.py 8 https://LPiPAssignment03.marieke (4
1 veggies = ['courgette', 'aubergine', 'broccoli'l
2 courgette
3  for vegetable in veggies: auberg1pe
4 print(vegetable) ?roccol1
5 =[]
/Syntax: ~

for element in iterable:

do something with

Radboud Universiteit
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for loop with list: Iteration by index

for_loop.py
numbers = [2, 4, 6]

for i in range(len(numbers)):
numbers[i] = numbers[i]*x2
print(numbers[i])

o U s WN =

= https://LPiPAssignment03.marieke

/7 Syntax:

for index 1in range (len(iterable)):

do something with

Kiterable[index]

4
16
36
1
\
W,

Radboud Universiteit %

i N
Me©

A2AN;
‘crTe™



range() function

for_loop.py
my_range = range(3)

print(number)

JAd B W N e |

for_loop.py

for i in range(3):
print("hello")

JO A W N =

for number in my_range:

=SB | https://LPiPAssignment(| (]

hello

hello
hello

AN,
‘crTe™
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Mutability

e As we have seen, lists are mutable: which means changes can be made in
place to them

e Strings are immutable which means they cannot be changed in place.
String methods that return a modified string create a new string

Radboud Universiteit %"
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Mutability

Lists are mutable:

my_list = ['banana’, 'apple’', 'strawberry’]
my_list.append( ' pear’)
my_list

['banana', 'apple’, 'strawberry', 'pear’]

Strings are immutable:

my_string = 'banana’
my_string.replace('a’', 'o')

"bonono’
my_string

'banana’
my_string = my_string.replace('a’, 'o0')
my_string

"bonono’

Radboud Universiteit %“‘



Dictionaries revisited

e Adictionary key has to be an immutable object (a string, a number or a
tuple)
e The value that the key maps to can be of any data type

Radboud Universiteit %"
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Nested for loops

grades_per_student = [[4.3, 7.1],
[8.9, 6.7], [7.5, 6.3]]

avg_per_student = []
for student in grades_per_student:
total = @
for grade in student:
total = total + grade
student_avg = total/len(student)
avg_per_student.append(student_avg)

print(avg_per_student)

[5.699999999999999, 7.8000000000000A1,
6.9]

1

Radboud Universiteit
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Nested for loops

for_loop.py 8 https://LPiPAssignment03.mariekewoe.repl.run

1 grades_per_student = [[4.3, 7.1],
[8.9, 6.7], [7.5, 6.3]] [5.699999999999999, 7.3000000000000A1,
6.9]

avg_per_student = [] D
for student in grades_per_student:
total = 0
for grade in student:
total = total + grade
student_avg = total/len(student)
avg_per_student.append(student_avg)

O 00~ O U B W N

(R
R ®

print(avg_per_student)

Radboud Universiteit §g%¢
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while loops

while_loop.py 8 https://LPiPAssignment03.mariekewoe.repl.
1 budget = 4.50
2 ['bananas’, 'yoghurt', 'lettuce’
3  things_i_want = {'bananas':1.99, 'yoghurt':1.69, 'lettuce':0.69, "juice']
'juice':1.55, 'cookies':0.75, 'chocolate':1.50}
4
5  shopping_list = [] If True:
6 cost =0 Run body & go
A back to top
8 while cost < budaet:
9 item = list(things_i_wanit) [i]
10 shopping_list.append(item) If False:
11 i=1i+1 Exit while loop &
12 cost = cost + things_i_want[item] continue at next
3 statement

14 print(shopping_list)

Radboud Universiteit §



Beware: Infinite loops

while_loop.py =]
1 n=2
2
3 while n != 8:
4 n = nxk2
5
6 print(n)
7

Radboud Universiteit %“
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Beware: Infinite loops

while_loop.py

1

-~ OO U B WM

n =2

while n != §:

n = nxx2

print(n)

_{

Will terminate
only when n
exactly equals 8

J

Radboud Universiteit %
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break

while_loop.py
1 print("I'm blue")
2 while True:
3 print("da ba dee da ba daa")
4 response = input('s ')
5 if response == 'Please stop!':
6 break
7
8
9
10
11
12

I'm blue

da ba dee da ba daa
> haha

da ba dee da ba daa
> ok

da ba dee da ba daa

> that's enough

da ba dee da ba daa

> I said that's enough!
da ba dee da ba daa

> Please stop!

.

Radboud Universiteit
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Whenever you see that your
using the same line/block of
code repeatedly, consider
using a loop!



Couple of things to know for this week's readings

< means "smaller than"

> means "bigger than"

<= means "smaller than or equal to"

>= means "bigger than or equal to"

== means "equals" (in contrast to single = for variable assignment)
|= means "does not equal"

If statement: Body is executed only if condition evaluates to True
Else statement: Body is executed if condition above evaluates to False
Line starting with def function name (argument) : function definition

©
E
S

\ We'll cover these over the next 2 weeks %

Radboud Universiteit §
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Readings/Tutorials for this week

e Think Python Book:
Download pdf here: https://greenteapress.com/wp/think-python-2e/
o Section 10.3
o Chapter 7 In that order! ]
o Section 8.3

e Practical tutorials:
o While loop: Link
o Forloop: Link
o Extra: break & continue: Link
O

Indentation S. https://www.programiz.com/python-programming/statement-indentation-comments

23


https://greenteapress.com/wp/think-python-2e/
https://www.youtube.com/watch?v=5AOfDuV6X30&list=PL98qAXLA6afuh50qD2MdAj3ofYjZR_Phn&index=9
https://www.youtube.com/watch?v=yaqMSBr_NCU&list=PL98qAXLA6afuh50qD2MdAj3ofYjZR_Phn&index=10
https://www.youtube.com/watch?v=Mho_1WO-ht4&list=PL98qAXLA6afuh50qD2MdAj3ofYjZR_Phn&index=11
https://www.programiz.com/python-programming/statement-indentation-comments

Use the exercises in the
Think Python book if you
want more practice!
Email us your questions or to
request a meeting



Let's play!

https://kahoot.it

Laptop, smartphone, tablet...
Your name/surname as your nick
10 questions

4 answers (4 colors)
o Only 1iscorrect
o Only 1 attempt

e Short time (~20 seconds)
e The faster you answer the more points you get
e Good luck!
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Lecture 5:
Conditionals

Programming for beginners: Python
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Boolean? What are you talking about?

Radboud Universiteit %‘”
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https://www.bbc.com/news/blogs-magazine-monitor-30376235

Boolean expressions

e A Boolean expression is an expression that evaluates to either True or
False

= names = ['Aaliyah', 'Chris', 'Simren’]
= '"Chris' 1n names
True

= 'Jackie' 1n names
False

Radboud Universiteit %“‘
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Boolean expressions

e A Booleanisits own data type, and has only two possible values: True or
False

= type(True)
<class 'bool'>

= type(False)
<class 'bool'>

Radboud Universiteit %“‘
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Relational operators

/>[ not to be confused with single = for variable assignment ]

X == y]
X =Y
X >y
Xx <y
X 7= Y
to vy

X <=y

HH= FH= FH= FH FE

}\ooXooX X

=

X

X

18
18
18
18
18

1s

equal to y

not equal to
greater than
less than y
greater than

less than or

Radboud Universiteit %“
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Logical operators

® and =4 >3and 2 < 3
True
¢ or =4 >50r2«<3

True
® not

= names = ['Aaliyah', 'Chris', 'Simren’]
= '"Bob" not 1n names
True

Radboud Universiteit %“‘
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Logical operators

e The operands of the logical operators should be boolean expressions
and: or: not:

= False or True Jf = not True
True False

= True and True
True
= True and False
False

» False or False || = not False
False True

4 >3 and 2 <3 Radboud Universiteit %“‘
True o




Conditionals



Conditional execution: The if-statement

main.py B8
1 object_size = 0.8 |

2 available_space = 1.2
3
4 if object_size < available_space: Condition has
5 | print("Yay! It fits!") to be a Boolean
xpression
/Syntax: SXPTESSIo
Indenjc IS {f conditio IS exg;uted only if
meaningful condition evaluates
in Python! do to True
\something

Radboud Universiteit %"
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Alternative execution: if / else

main.py
1

~N oo U BB WK

8

object_size = 0.8
available_space = 1.2
if object_size < available_space: —

print("Yay! It fits!") :I[branches ]
else:

print("0Ohh, bummer, it doesn't

fit (")

Radboud Universiteit %"
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Chained conditionals

main.py
1  guests = 31
2 minimum = 20
3 maximum = 50
4
5 if guests < minimum:
6 print("Oops, too few guests!") Stands for
7 | elif jguests > maximum: "else if"
8 print("0h no, too many guests!")
9 else:
10 print("Event is allowed!")
11
Radboud Universiteit :
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Chained conditionals & Nested conditionals

main.py =] main.py =

1 my_dict = {"monkey":"animal", 1 my_dict = {"monkey":"animal",

2 "banana":"fruit", 2 "banana":"fruit",

3  "bicycle":"vehicle", 3 "bicycle":"vehicle",

4  "apple":"fruit"} 4  Mapple":"fruit"}

5 5

6 animals = [] 6 anirpals =[]

7 fruits = [] 7 frU}ts =[] (Another \

8 vehicles = [] 8 vehicles = []

9 way to do

’ . . . 10 Gr item in my_dict.keys(): \ the same
10 for item in my_dict.keys(): 11 if my dict[item] == 'animal': .

11 if my_dict[item] == 'animal’: 12 animals.append(item) thlng,

12 animals.append(item) 13 else: b tl

13 elif my_dict[item] == 'fruit': 14 if my_dictlitem] == 'fruit': ut iess

14 fruits.append(item) 15 fruits.append(item) ueadable)
15 elif my_dict[item] == 'vehicle': 16 else:

16 vehicles.append(item) 17 vehicles.append(item) )

Radboud Universiteit :
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Chained conditionals

main.py

1

0O O U1 &~ WN

X =29

if x > 10:
X = X/2

elif x % 3 == 0:
X +=1

elif x >= 8:
X = Xkk2

There is no limit to the number of
elif statements

If there is an else clause, it has
to be at the end, but there
doesn't have to be one

Radboud Universiteit %‘”
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Keep things S|mple

P pycoders + Following

a pycoders @ B

Do Follow us @pycoders 2
For More

#khaby #pycoders #python
#programmer #programmerslife
#programming #programminglife
#programmerrepublic #worldcode
#coding #codinglife
#webdevelopment #webdeveloper
#java #javascript #code #sg| #perl
#php #html #development #software
#Ilnux #leamtocode #linuxfan #nerd
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f ‘asult = L atiirn \/ = =
6,787 likes J St return value
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https://www.instagram.com/p/CUU73BjlBci
https://www.instagram.com/p/CUU73BjlBci

Radboud Universiteit %“‘
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The Zen of Python

Beautiful is better than ugly.

Explicit is better than implicit.
Simple is better than complex.
Complex is better than complicated.
Flat is better than nested.
Readability counts.

Take a look before next Lecture: https://www.python.org/dev/peps/pep-0020/

>>> import this
The Zen of Python, by Tim Peters

15

Beautiful is better than ugly.


https://www.python.org/dev/peps/pep-0020/

String comparison

e The relational operators also work on strings:

main.py

1

N OO kW N

word = "dog"

if word == 'cat':
print("It's a cat")
else:
print("Not a cat")

Radboud Universiteit %‘”
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String comparison

e Strings are ordered alphabetically on first character

main.py
1

00O NN O U B WN

word_1 = "cat"
word_2 = "dog"
if word_1 < word_2:
print(word_1 + " comes before " + word_2)
elif word_2 < word_1:
print(word_2 + " comes before " + word_1)

https://LPiPLecture04.mariekewoe.reg

cat comes before dog

Radboud Universiteit
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String comparison

e But beware: All uppercase letters come before the lowercase letters in
Python
e ASCII table: https://miro.medium.com/max/1050/1*DdgD00dAdXggzMdWDt7GSA.png

main.py 8 https://LPiPLecture04.mariekewoe.reg | (4

1 word_1 = "cat"
"Dog" Dog comes before cat

word_2

if word_1 < word_2:

print(word_1 + " comes before " + word_2)
elif word_2 < word_1:

print(word_2 + " comes before " + word_1)

0o NN O U B WN

Radboud Universiteit {T5¢
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LIsts revisited
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Deleting elements from a list

e Three ways:

O

list.pop (index)

O del list[index]

O

list.remove (element)

# takes index as input,
removes the element from the

list and returns it

# takes index as input,
removes the element from the

list, doesn't return it

# takes element as input, and
removes the first occurrence
of that element

20



Deleting elements from a list

list.pop (1index)

» pets = ['cat', 'dog', 'bird']
> pets.pop(l)

ldogl

= pets

['cat', 'bird']

del list[index]

» pets = ['cat', 'dog', 'bird']
» del pets[Z]

= pets

['cat', 'dog']

» pets = ['cat', 'dog', 'bird']
> del pets[1:3]

= pets

["cat']

Radboud Universiteit

list.remove (element)

> pets = ['cat', 'dog', 'bird']
> pets.remove('cat')

» pets

['dog', 'bird']

= ['cat', 'dog', 'cat']
.remove('cat')

, 'cat']

AN,
‘crTe™
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Aliasing

list a = [4, 5, 6]

list b = [7, 8, 9, list_a]
print(list_b)

8, 9, [4, 5, 6]]

list a.append(10)
print(list_b)
8, 9, [4, 5, 6, 16]]

e Safer to avoid aliasing when you are working with mutable objects
e Immutable objects (e.g., strings), aliasing is not as much of a problem

Radboud Universiteit %“‘
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Readings/Tutorials for this week

e Think Python Book:
o Sections 5.1-5.7
o Section 8.10
o Sections 10.8-10.11 & 10.13

e Practical video tutorials:
o Booleans: Link
o |If else: Link
o Extra - pass: Link

Radboud Universiteit %"
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https://greenteapress.com/wp/think-python-2e/
https://www.youtube.com/watch?v=mrryXQnlYN8&list=PL98qAXLA6afuh50qD2MdAj3ofYjZR_Phn&index=6
https://www.youtube.com/watch?v=497MClrekMY&list=PL98qAXLA6afuh50qD2MdAj3ofYjZR_Phn&index=7
https://www.youtube.com/watch?v=n4B3zYfk_Pg&list=PL98qAXLA6afuh50qD2MdAj3ofYjZR_Phn&index=11

Office hours

e What?
Pass by my office in the Erasmus Building-8.02 (or ask for a virtual
meeting) to ask any questions you have about the course, or to work

through previous assignment exercises or exercises from the book together
e When?

Mondays 10:00 - 12:00 & 13:15 - 15:00
Fridays 11:00 - 15:00

Other days are possible, but send me an email first: cristian. tejedorgarcia @ ru . nl
e Where?

Erasmus Building, room 8.02 OR virtual meeting (send an email before in both cases)

Radboud Universiteit 5t
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Let's play!

https://kahoot.it

Laptop, smartphone, tablet...
Your name/surname as your nick
10 questions

4 answers (4 colors)
o Only 1iscorrect
o Only 1 attempt

e Short time (~20 seconds)
e The faster you answer the more points you get
e Good luck!
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Lecture 6:
Functions

Programming for beginners: Python
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Functions

e Afunction is a named sequence of statements that performs a
computation

e When you define a function, you specify the name and the sequence of
statements

e Later, you can “call” the function by name, to use it on some input
e If the function does not return a value, you can say it is a 'procedure’
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Example 1: Check event size

e In pseudocode:
o Let"bookings" be a data structure that pairs the names of event bookings with the
corresponding number of guests
Let "minimum” be the minimum number of guests required
Let "maximum" be the maximum number of guests allowed
For each event booking in bookings:
m If the number of guests is smaller than the minimum, tell the client that the number
of guests is too small
m If the number of guests is bigger than the maximum, tell the client that the number
of guests is too big
m If the number of guests is neither too big nor too small, tell the client the booking

has been confirmed

S
MiNe<©
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Example 1: Check event size

In pseudocode:

(@]

Let "bookings" be a data structure that pairs the names of event bookings with the
corresponding number of guests
Let "minimum" be the minimum number of guests required
Let "maximum" be the maximum number of guests allowed
For each event booking in bookings:
m If the number of guests is smaller than the minimum, tell the client that the
number of guests is too small
m If the number of guests is bigger than the maximum, tell the client that the
number of guests is too big
m If the number of guests is neither too big nor too small, tell the client the booking
has been confirmed
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Example 1: Check event size

O 00 ~J O U & W N R

10
11

12
13

bookings = {"wedding":54
"birthday":27,
"anniversary":9}

minimum = 10
maximum = 30 _—-——_—_-)
’—
: <
forf event in bookings.keys():

(The dictionary.keys () method h
allows the for loop to step through
each of the keys in the bookings
dictionary in turn. The variable event
will thus first contain "wedding",

i

elif

bookingslevent| < minimum:

print("The minimum number of guests for
this event is "+str(minimum))
bookings [event] |> maximum:
prfmof guests exceeds the
government limit 1mpose3'1n rétattomr=to== == >
COVID-19")

else:

\then "birthday party", etc. )
/"Because the event variable contains )
a key from the dictionary at each

step, we can use it to index the
bookings dictionary, which gives us
the corresponding value (the number

print("Your booking has been confirmed")

\ Of guests)

Radboud Universiteit §
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Example 1: Check event size

1 bookings = {"wedding":54, [ What happens in the first step through the loop: ]
2 "birthday":27,
3 "anniversary":9} 8 if bog_ll(in < minimum:
4  minimum = 10 9 — -1 E‘int("The minZmum number of guests for
5  maximum = 30 / - this event ig’ "+str(minimum))
6 7 10 ﬂiL:?ﬁm["wedding"] > maximum:
7 for event in bookings.keys(): - 1. = " print("The numbel of guests exceeds the
8 if bookings[event] == meen TTUM / T gmler'nment limiz imposed in relation to
9 print("The minimum number of guests fpr CQVID-19")
this event is "+str(minimum)) _. < 8 if(54) < Winimum:
10 elif bookings[event]=> e Tum ;. 9 prin‘!("The minimum number of guests for
11 print("The number of guests exceeds the thig event is "+str(minimum))
government limit imposed in relation to 10 elif> maximum:
CoviD-19") 11 print("The number of guests exceeds the
12 else: government Llimit imposed in relation to
13 print("Your booking has been confirmed") COvVID-10")

Radboud Universiteit
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Functions

e Afunction is a named sequence of statements that performs a
computation

e When you define a function, you specify the name and the sequence of
statements

e Later, you can "call" the function by name, to use it on some input

Radboud Universiteit %"
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Built-in functions

e We've already seen and used several of Python's built-in functions:
print ()

type ()

int ()

float ()

str ()

len ()

range ()

O O O O O O O

e But what makes functions so powerful is that you can define your own

Radboud Universiteit %"
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Example 1: Check event size

7
8
9
10

11
12

13
14
15
16

def check_event_size(bookings_dict):

for event in bookings_dict.keys():

if bookings_dict[event] < minimum:
print("The minimum number of guests for
this event is "+str(minimum))

elif bookings_dict[event] > maximum:
print("The number of guests exceeds the
government limit imposed in relation to
COVID-19")

else:
print("Your booking has been confirmed"

check_event_size(bookings)

Header of function definition ]

-

Syntax:

def function name (arguments) :

statements

J

)

>[ Function call ]

Radboud Universiteit § %
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Example 1: Check event size

18
19
20
21
22

new_bookings = {"graduation":8,
"award_ceremony":42,
""company_outing":21}

check_event_size(new_bookings)

(" )

Now the function can be
called again and again on new
bookings dictionaries, and it
will execute the same

statements on the new input y

\_

Radboud Universiteit %"
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The return statement

Functions can not only execute statements internally (as in the example
above, where the function printed a given message, depending on some

condition checks)
e A function can also provide output (i.e. "return something")

Syntax:
def function name (arguments) :
statements
\‘ return output 4/

Radboud Universiteit %"
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Example 2: Return event locations

In pseudocode:

(@]

Let "bookings" be a data structure that pairs the names of event bookings with the
corresponding number of guests
Let "max_small" be the maximum number of guests that fits in the small room
Let "maximum" be the maximum number of guests allowed
For each event booking in bookings:
m If the number of guests is smaller or equal to max_small, the location should be the
small room
m If the number of guests is bigger than max_small, but smaller than maximum, the
location should be the big room
m If the number of guests is bigger than the maximum, there is no location possible,
because the event is not allowed
¢%v 12
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Example 2: Return event locations

In pseudocode:

@)

Let "bookings" be a data structure that pairs the names of event bookings with the
corresponding number of guests
Let "max_small" be the maximum number of guests that fits in the small room
Let "maximum" be the maximum number of guests allowed
For each event booking in bookings:
m If the number of guests is smaller than or equal to max_small, the location
should be the small room
m If the number of guests is bigger than max_small and smaller than or equal to
maximum, the location should be the big room
m If the number of guests is bigger than maximum, there is no location possible,
because the event is not allowed

24N,
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Example 2: Return event locations

7

8

9
10
11
12
13
14
15
16
17

18
S

locations = {} e i e e
for event in bookings_dict.keys():
if bookings_dict[event] <= max_small:

def find=location(bookings_dict, max_small, maximum):
{ is created

An empty dictionary ]

locations[event] = "Small room"
elif bookings_dict[event] > max_small and bookings_dict[event] <= maximum:
locations[event] = "Big room" \ [ At each step through the loop, the
else:

location for the current event is

locations[event] = None added as value to the locations dict

return locations

—_—
—
—
--

The final locations dictionary is returned

event_locations = find_locatiun{bookings= max_small, maximum)

-~ _—— ->[ Output gets assigned to variable ]

Radboud Universiteit
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Flow of execution

e A function needs to have been defined before it can get called

e Python runs each statementin a program one at a time, in order, from
top to bottom

e Function definitions do not alter the flow of execution of a program

e However, statements inside the function don't run until the function is
called

e A function call is like a detour in the flow of execution: Instead of going to
the next statement, the flow jumps to the body of the function, runs the
statements there, and then comes back to pick up where it left off

Radboud Universiteit %“‘
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What are functions good for?

e Creating a new function gives you an opportunity to name a group of
statements, which makes your program easier to read and debug

e Functions can make a program smaller by eliminating repetitive code.
Later, if you make a change, you only have to make it in one place

e You can call a function anywhere in your script, this makes functions
more flexible than loops, with which the repetition only takes place there

e Dividing a long program into functions allows you to debug the parts
one at a time and then assemble them into a working whole

e Well-designed functions are often useful for many programs. Once you
write and debug one, you can reuse it on many occasions

Radboud Universiteit %“‘
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Readings/Tutorials for this week

e Think Python Book:
o Chapter3
o Sections 6.1 +6.2

e Practical video tutorials (so useful):
o Functions: Link
o input() function in Python: Link

Radboud Universiteit %"
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https://www.youtube.com/watch?v=-Bkupx9gX0o&list=PL98qAXLA6afuh50qD2MdAj3ofYjZR_Phn&index=12
https://www.youtube.com/watch?v=DRBybZ6hsY0&list=PL98qAXLA6afuh50qD2MdAj3ofYjZR_Phn&index=3

Office hours

e What?
Pass by my office in the Erasmus Building-8.02 (or ask for a virtual
meeting) to ask any questions you have about the course, or to work

through previous assignment exercises or exercises from the book together
e When?

Mondays 10:00 - 12:00 & 13:15 - 15:00
Fridays 11:00 - 15:00

Other days are possible, but send me an email first: cristian. tejedorgarcia @ ru . nl
e Where?

Erasmus Building, room 8.02 OR virtual meeting (send an email before in both cases)

Radboud Universiteit 5t
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Let's play!

https://kahoot.it

Laptop, smartphone, tablet...
Your name/surname as your nick
10 questions

4 answers (4 colors)
o Only 1iscorrect
o Only 1 attempt

e Short time (~20 seconds)
e The faster you answer the more points you get
e Good luck!

Radboud Universiteit %“
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https://kahoot.it

Lecture 7/:
Overview/Recap

Programming for beginners: Python

Radboud Universiteit %“
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LOoOops recap


https://www.imdb.com/title/tt0107048/

Loops: Which one to use?

e Do you know the number of times or number of elements that your

loop has to iterate for/over?
— Use a for loop!

e |fyou don't know the above, but you do know under what condition
your loop should continue/stop running:
— Use a while loop!

Radboud Universiteit %"
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For loop: Flow of execution

| For each elementin iterable

For loop: body of for loop

Go back to top for next
elementin iterable

last ves | Exit loop |

element
reached?

statement after

the for loop

Radboud Universiteit :
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While loop: Flow of execution

While loop:

condition

| Go back to top |

body of while loop
(usually something
happens here that
eventually changes
condition from True

to False)

| Exit loop |

statement after
the while loop

Radboud Universiteit 5%
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Loops: Where to start / How to build them

For loop While loop
e |f you only need the next

element at each step of the loop:
for element 1in iterable:

At each step, the next element
gets assigned to the variable
element

e The header of the while loop
doesn't contain any information
on what iterable to loop over, or

what to call the elements in it:
while condition:

Before you can update a variable
in the loop, you have to initialize it
o Counts for dictionaries,
lists, strings, etc.

e |Ifyou (also) need the index of the

element:
for 1 in range(len(iterable)) :

Then use i to index your iterable

Radboud Universiteit %"



The range () function

e Syntax:

©)

range (start, stop, step)

e Parameter values:

©)

start: Optional. An integer number specifying at which position to
start. Defaultis O

stop: Required. An integer number specifying at which position to
stop (not included)

step: Optional. An integer number specifying the incrementation.
Default is 1

Radboud Universiteit %"



The range () function

for 1 in range(4, 10, 2):
print(i)

- & &
.I
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The range () function

for 1 in range(4, 10, 2):
print(i)

Radboud Universiteit %“‘
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What's for i in range(len(iterable)): ?

for 1 in range(H):
do something
— This simply executes the statements in the body of the for loop 5 times

for 1 in range(len(iterable)):
do something
— The for loop will step through each index of the iterable
Thereby allowing you to index each element in the iterable in turn within
the body of the loop

Radboud Universiteit %"
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Common mistake: while + range()

while x in range(1,11):
print (str(x)+" cm");

What is missing here?

>>> 1 =1

>>> while i in range(©,10):

print("Hello world", i)

i=1+1

Hello world
Hello world
Hello world
Hello world
Hello world
Hello world
Hello world
Hello world
Hello world

WO o~ o1 o w M

>>> 1
10

A2AN;
‘crTe™
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Common mistake: Remove elements from a list
while iterating

1 list of num = [51, 52, 53, 54, 55, 56, 57, 58, 59]
2 = for elem in list of num:

3 = if elem == 54 or elem == 55:
4 list _of num.remove(elem)
5

print(list_of_num) [51, 52, 53, 56, 57, 58, 59]

8 list of num = [51, 52, 53, 54, 55, 56, 57, 58, 59]

9 for i in range(len(list_of num)):

10 if list of num[i] == 54 or list of num[i] == 55:
11 list _of num.remove(list _of num[i])

12 print(list_of _num)

IndexExxror: list index out of range



https://careerkarma.com/blog/python-copy-list/

Functions recap



Functions: What do they do & What are they for

e Functions allow you to encapsulate a group of statements (which together
make up an operation that stands on its own to some extent) under a

meaningful name
— which then allows you to reuse that function anywhere else in your

script
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Functions: What do they do & What they're for

O 00 < O & W

10
11
12
13
14
15
16

email_addresses = ["kay.smith@hotmail.com",

"ismail_rahal@let.ru.nl", kay.smith
"thabisa_bhuyeni@gmail.com", 1sma}1_raha1 .
"aaliyah.malouf@gmail.com"] tha?15a_bhuyen1

aaliyah.malouf
def name_extractor(email): D

at_index = email.find("@")
name = emaill:at_index]
return name

Function call

name_dict = {}
for email in email=addresses:

name = name_extractor(email)
name_dict [name] = email

for name in name_dict.keys():
print(name)

‘crTe™
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Local vs. global variables (l)

w0 00 ~d

10
11
12

13
14
15
16
17
18
19
20

def find_location(bookings_dict, max_small, maximum):

locations = {}
for event in boo

kings_dict.keys():

if bookings_dict[event] <= max_small:
locations[event] = "Small room"

elif bookings_

dict[event] > max_small and bookings_dict

[event] <= maximum:

locations[event]

else:

locations[event]

return locations

event_locations =

print(locations)

<

e ]

"Big room"

None

find_location(bookings, max_small, maximum)
This throws an error, because
variables that are created
inside a function, only exist
within that function

‘crTe™
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_ocal vs. global variables (

1 my list = [1, 2, 3, 4]

2

3 def m():

4 print("\tinside", my list)
5 my list[©]=1000

6 my list.append(10000)

7 print("\tinside", my_ list)
8 return None

9

10 m()

11 print("outside”, my_list)

)

inside
inside

outside

Radboud Universiteit %
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Local vs. global variables (lI)

1 my list = [1, 2, 3, 4]
2
3 def m():
4 print("\tinside", my list)
5 my list[©]=1000
6 my_list.append(10000) inside [1, 2, 3, 4]
7 print("\tinside", my_list) inside [1000, 2, 3, 4, 10000]
8 return None outside [1000, 2, 3, 4, 10000]
9 . D
10 m()
11 print("outside”, my_list)
Radboud Universiteit ¢%“ )
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Local vs. global variables (lII)

O 00~ O v B W

P P P B B =B =
oUW N R ®

my list = [1, 2, 3, 4]
my_num = 18

def m():
my_list = ["A", "B", "C"]
my list = my_list + [1]
my_num = 1000
my_num = my_num + 1600
print("\tinside", my_list)
print("\tinside", my_num)
return None

m()

print("outside"”, my_list)
print("outside"”, my_num)

inside

inside

outside
outside

adboud Universiteit
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Local vs. global variables (lII)

Radboud Universiteit §
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O 00~ O v B W

P P P B B =B =
oUW N R ®

my list = [1, 2, 3, 4]

my_num = 18

def m():
my_list = ["A", "B", "C"]
my list = my_list + [1]
my_num = 1000
my_num = my_num + 1600

print("\tinside", my_list)
print("\tinside", my_num)
return None

m()

print("outside"”, my_list)
print("outside"”, my_num)

inside ['A', 'B', 'C', 1]
inside 2000

outside [1, 2, 3, 4]
outside 18

20



Bracket types



Different bracket types: when to use [], {} and ()

Defining variables of different data types:
e [](=square brackets) for list
o Example:
my list = [2, 5, 3]

e {1} (=curly brackets) for dictionary
o Example:
my dictionary = {“Robin”:29,
“Kate”:24,
“Sam”:26}
Radboud Universiteit 1%“
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Different bracket types: when to use [], {} and ()

Indexing & Slicing (of a list, string, or, in case of a dictionary, using the
.keys(), .values(), or .items() method):
e [](=square brackets) for all data types (so indexing and slicing always use
square brackets, no matter what the data type is)
o Examples:
B first character = my string[0]

M first slice = my 1list[0:5]

B first key = my dictionary.keys() [0]

M first value = my dictionary.values() [0]

B first key, first value = my dictionary.items() [0]

Radboud Universiteit §



Different bracket types: when to use [], {} and ()

Input arguments of a function or method
e () (=round brackets or parentheses)
o Examples:

Function definition:
def my function (input arg 1, input arg 2):
Function call:
my functions output = my function (input 1, input 2)
Method call:
¢ my string.find("@")
e my list.append(35)

Radboud Universiteit %"
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Nested indexing



Nested indexing

e Toindex an object that's inside another object, simply string the indexing
brackets (i.e. square brackets) together one after the other, starting with
the "highest-level" object:

nested_list = [[2, 5], [7, 4], [3, 1]]
nested_list[1]

[7, 4]
nested_list[1][0]|}

Radboud Universiteit %“‘
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Nested indexing

nested_list = [[2, 5], [7, 4], [3, 1]1]
nested_list[1]
[7, 4]

nested_list[1][@]

/

Radboud Universiteit %“‘
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Indentation

O 00 O U B W N

It's important to think about what should be inside and outside of a body
of a conditional statement, loop, or function

numbers a = [1.7, 5.3, 9.4, 3.9]
numbers_b = [4.3, 8.6, 3.7, 7.2]

def multiply_elementwise(list_a, list_b):
product_list = []
for i in range(len(list_a)):
product = list_al[il * list_b/[il
product_list.append(product)
return product_list

11
| 2
| 3

[1.7, 5.3, 9.4, 3.9]
[4.3, 8.6, 3.7, 7.2]

numbers_a
numbers_b

def multiply_elementwise(list_a, list_b):

product_list = []

for i in range(len(list_a)):
product = list_al[i] * list_b[il

product_list.append(product)

return product_list

PAN,
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Mid-term assignment

e Available: Will be released Friday (the 22th) morning at the latest

e Form: Will give you an idea of what the take-home exam at the end of the
course will look like.
But also: will not look very different from the weekly assignment you've
had so far

e Deadline: Wednesday 3th of November at 9:00 (9 AM) CEST

e Feedback: The mid-term assignment will not count towards your grade,
but you will get in-depth, individual feedback -> Don’t copy other’s assig.

e Don't use previous years’ solutions.

e Wednesday: In Friday's tutorial you can start working on the mid-term

assignment; we will answer your questions to help you along
30



Readings this week

e No new readings! Just revise the chapters and sections from the Think

Python book that we've read so far:
Chapter 1

Chapter 2

Chapter 3

Chapter 5

Sections 6.1+6.2

Chapter 7

Chapter 8

Chapter 10

o Section 11.1

e Don't forget to practice at home with this YT channel: Link

Radboud Universiteit %

'1’041

© 0O 0O O O O O O


https://www.youtube.com/playlist?list=PL98qAXLA6afuh50qD2MdAj3ofYjZR_Phn

Office hours

e What?
Pass by my office in the Erasmus Building-8.02 (or ask for a virtual
meeting) to ask any questions you have about the course, or to work

through previous assignment exercises or exercises from the book together
e When?

Mondays 10:00 - 12:00 & 13:15 - 15:00
Fridays 11:00 - 15:00

Other days are possible, but send me an email first: cristian. tejedorgarcia @ ru . nl
e Where?

Erasmus Building, room 8.02 OR virtual meeting (send an email before in both cases)

Radboud Universiteit 5t
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Let's play!

https://kahoot.it

Laptop, smartphone, tablet...
Your name/surname as your nick
10 questions

4 answers (4 colors)
o Only 1iscorrect
o Only 1 attempt

e Short time (~20 seconds)
e The faster you answer the more points you get
e Good luck!

Radboud Universiteit %“
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https://kahoot.it/
https://kahoot.it

Lecture 8:
Problem Solving

Programming for Beginners: Python

Radboud Universiteit %“
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Problem Solving

e Understand
o Read the exercise
m read it again
e and again

Try to get the essence and ignore the redundancy
Rephrase it

m explain to a(n imaginary) child (or a rubber duck)
What goes in?
What goes out?



https://en.wikipedia.org/wiki/Rubber_duck_debugging
https://en.wikipedia.org/wiki/Rubber_duck_debugging

Problem Solving

e Breakitdown
o Take pen and paper
o Write down the different (larger steps)
m break down the large steps into smaller steps
e Dbreak down the smaller steps into tinier steps
o etc.
If you don't see the Python solution yet, stick with pseudo coding or even plain language
Simplify the problem if necessary

m e.g.you have to return in alphabetical order but do not know how to do, leave it
o Remember: often there are many solutions




Problem Solving

e When you are stuck

(@]

o

Do not panic (for too long)
Debug
m go step by step through your code
m tryto find where you make a (thinking/programming) error
m printto screen and compare with what you expect
e if you do not have an expectation, it is too complicated
Take a step back
m isyourinitial solution ok
m canyou take a different approach
If necessary: start all over again
Google
m if you know what to ask, it can be very useful
m understand what you find, don't just implement something



Problem Solving

e Practice

o e.g. https://coderbyte.com/challenges

Solutions [2 Discussion [2 ; -
Python3 Vi S & Light Theme lesel Code » Run Code &Y RunTes Submit
Longest Word LongestWord(sen): “fungl | time"
Have the function LongestWoxrd (sen)

take the sen parameter being passed and BUtpiT w110 nppear here
return the longest word in the string. If
there are two or more words that are the
same length, return the first word from the
string with that length. Ignore punctuation
and assume sen will not be empty. Words
may also contain numbers, for example
‘Hello world123 567"

Examples

Input: "fun&!! time"
Output: time

Input: "I love dogs"

Output: love



https://coderbyte.com/challenges

Breaking it down (1): have a meal tonight

e How?
o Cook it yourself
o Take away
o Delivery



https://st4.depositphotos.com/13194036/22700/i/1600/depositphotos_227002616-stock-photo-young-wife-bearded-husband-cooking.jpg

Breaking it down: cook a meal tonight

Find a recipe

Make a list of ingredients you need to buy
Go to shop to buy ingredients

Do the cooking

HwnN =



Breaking it down: cook a meal tonight

1. Find a recipe
o Get a couple of cookbooks (or go on the internet)
o Look for a recipe you and your table companions like
o Check how difficult it is to realise

2. Make a list of ingredients you need to buy
3. Go to shop to buy ingredients
4. Do the cooking



Breaking it down: cook a meal tonight

1. Find a recipe

2. Make a list of ingredients you need to buy

o Check which ingredients you already have
o Write down the ingredients that are missing
o Calculate how much you need from everything based upon recipe and number of eaters

3. Go to shop to buy ingredients
4. Do the cooking



Breaking it down: cook a meal tonight

1. Find a recipe
2. Make a list of ingredients you need to buy

3. Go to shop to buy ingredients
o Make sure you have a payment method
Take the car/bike/bus
Go to the shop
Get the ingredients
Pay
Go back home

4, Do the cooking

o O O O O

10



Breaking it down: cook a meal tonight

Find a recipe

Make a list of ingredients you need to buy
Go to shop to buy ingredients

Do the cooking

Prepare the ingredients
Get the pans

Put on the stove

Follow the recipe

N -

© O O O
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Breaking it down: cook a meal tonight

e In this real life example you can break it down into the smallest detail
e In programming you can stop when you can translate it to Python

e Let's see now a real practical example...

12



Breaking it down (2): throwing the dice

e Write a script that contains a function that returns a list of the length of the
argument with which the function is called and that contains the throws of a
dice (random number from 1 through 6). After the function call, print the
mean of all throws and the distribution (i.e. how many 1s, 2s, 3s, 4s, 5s, 65).
You must use modules random, statistics and collections to get the random
number, to compute the mean and to get the distribution.

Thus the function call looks like this

dice throws = throw dice(100000)

where dice_throws is a list with 100,000 random numbers between 1 and 6.
Then you print the (floating point) mean of all the numbers in that list and how
often the numbers 1-6 appear in that list.

13



Read again

e Write a script that contains a function that returns a list of the length of the
argument with which the function is called and that contains the throws of a
dice (random number from 1 through 6). After the function call, print the
mean of all throws and the distribution (i.e. how many 1s, 2s, 3s, 4s, 5s, 65).
You must use modules random, statistics and collections to get the random
number, to compute the mean and to get the distribution.

Thus the function call looks like this

dice throws = throw dice(100000)

where dice_throws is a list with 100,000 random numbers between 1 and 6.
Then you print the (floating point) mean of all the numbers in that list and how
often the numbers 1-6 appear in that list.

14



Getting the essence

e Write a script that contains a function that returns a list of the length of the
argument with which the function is called and that contains the throws of a
dice (random number from 1 through 6). After the function call, print the
mean of all throws and the distribution (i.e. how many 1s, 2s, 3s, 4s, 5s, 65).
You must use modules random, statistics and collections to get the random
number, to compute the mean and to get the distribution.

Thus the function call looks like this

dice throws = throw dice(100000)

where dice_throws is a list with 100,000 random numbers between 1 and 6.
Then you print the (floating point) mean of all the numbers in that list and
how often the numbers 1-6 appear in that list.

15



Rephrasing

e | have to write a script with a function that returns a list with dice rolls and
then print the mean and distribution of that list.

16



Input / Output

Input of the function: number of dice rolls
Output of the function: list with dice rolls (with length of input)
Output of the script (print): mean and distribution of (list with) dice rolls

Write a script that contains a function that returns a list of the length of the argument with
which the function is called and that contains the throws of a dice (random number from 1
through 6). After the function call, print the mean of all throws and the distribution (i.e. how
many 1s, 2s, 3s, 4s, 5s, 6s). You must use modules random, statistics and collections to get the
random number, to compute the mean and to get the distribution.

Thus the function call looks like this

dice throws = throw dice (100000)

where dice_throws is a list with 100,000 random numbers between 1 and 6.

Then you print the (floating point) mean of all the numbers in that list and how often the
numbers 1-6 appear in that list.

17



Pen and paper

function with parameter number of dice rolls
roll the dice as many times as in the parameter
store the result somewhere

return all results of dice rolls

print mean and distribution

18



Breaking it down: throwing the dice

e function with parameter number of dice rolls
0 def throw dice (number of dice rolls)
e roll the dice as many times as in the parameter
o loop? for? while?
e store the result somewhere
o list? dictionary? something else?
e return all results of dice rolls
O return dice rolls
e print mean and distribution
o compute mean
o compute distribution
o print

19



Breaking it down: throwing the dice

¢ def throw dice(number of dice rolls)
e roll the dice as many times as in the parameter
o loop? for? while?
m number of dice rolls times
e store the result somewhere
o list
e return all results of dice rolls
O return dice rolls
e print mean and distribution
o compute mean
m go back to exercise text
o compute distribution
o print

20



Breaking it down: throwing the dice

® def throw dice(number of dice rolls)
e roll the dice as many times as in the parameter
o loop? for? while?
m number_of _dice_rolls times
e range!
e storetheresultin a list
o append
® return dice rolls
e print mean and distribution
o compute mean
m g0 back to exercise text
o compute distribution
o print

21



Breaking it down: throwing the dice

® def throw dice(number of dice rolls)
e roll the dice as many times as in the parameter
© for i in range (number of dice rolls)
o roll adice
e storetheresultina list
o append
® return dice rolls
e print mean and distribution
o compute mean
m g0 back to exercise text
o compute distribution
o print

22



Stuck!

® def throw dice(number of dice rolls)

e roll the dice as many times as in the parameter
© for 1 1in range (number of dice rolls)
o roll adice?

23



Stuck => Google!

® def throw dice(number of dice rolls)

e roll the dice as many times as in the parameter
© for 1 1in range (number of dice rolls)
o roll adice

GO gle python roll a dice

Remember: Python 3

{=



Google

python roll a dice X ~!—f Q

2 Alle  [(E) Afbeeldingen ¢ Shopping [ Video's [E Nieuws | Meer  Instelingen  Tools

Ongeveer 7.900.000 resultaten (0,43 seconden)

& www.pythonforbeginners.com > ga... = Vertaal deze pagina

Python Game : Rolling the dice - PythonForBeginners.com

1 okt. 2012 — import random min = 1 max = &6 roll_again = "yes" while roll_again == "yes" or
roll_again =="y": print "Relling the dices._." print "The values are...." print random. randint(min,
max) print random. randint(min, max) roll_again = raw_input("Roll the dices again?")

(E:] stackoverflow.com > questions » dic... v Vertaal deze pagina

Dice rolling simulator in Python - Stack Overflow

17 mei 2017 — Let's walk through the process: You already know what you need to generate
random numbers. import random (or you could be more specific ...

6 antwoorden

simulating rolling 2 dice in Pythen - Stack Overflow 1 antwoord 11 okt. 2015
dice roll simulation in python - Stack Qverflow 5 antwoorden 6 okt 2018
Creating dice simulator in Python, how to find ... 1 antwoord 4 sep. 2018
Random Dice Roll Game in Python - Stack Cverflow 1 antwoord 22 aug. 2016
IMeer resultaten van stackoverflow.com

(%) datascienceunlimited.tech > step-by-... ~ Vertaal deze pagina

Step by Step: Coding a Dice Roll Simulator in Python ...

Introduction. Step 1: Print Random Number between 1 and 6. Running the program for the first
time. Step 2: Ask the User For Anather Dice Roll. Our code thus far: Step 3: Ask User for
Maximum and Minimum Die Value. Step 4. Improving How We Deal with Input. The Final Code
for the Command-Line Calculator. Conclusion.

25



Python for beginners

import random
1
6

roll again = "yes

while roll again == "yes" or roll _again == "y":
("Rolling the dices...")
("The values are....")
d N OIT

(random. ( s ))

roll again = ("Roll the dices again?")

26



Breaking it down: throwing the dice

® def throw dice(number of dice rolls)
e for 1 iIn range (number of dice rolls)

© dice roll = random.randint(1l,6)
e storetheresultinalist

o append
® return dice rolls
e print mean and distribution

o compute mean

m 20 back to exercise text
o compute distribution
o print

27



Breaking it down: throwing the dice

® def throw dice(number of dice rolls)
e for 1 iIn range (number of dice rolls)
© dice roll = random.randint(1l,6)
0 dice rolls.append(dice roll)
® return dice rolls
e print mean and distribution
o compute mean
m 20 back to exercise text
o compute distribution
o print

28



Breaking it down: throwing the dice

® def throw dice(number of dice rolls)
e for 1 iIn range (number of dice rolls)
© dice roll = random.randint(1l,6)
O dice rolls.append(dice roll)
® return dice rolls
e print mean and distribution
o compute mean
m 20 back to exercise text
m You must use modules random, statistics and collections to get the
random number, to compute the mean and to get the distribution.
o compute distribution
o print

29



Google!

Google

python mean X 3 Q

Q Alle [ Afbeeldingen  [2] Video's [E Nieuws  [f] Boeken ! Meer  Instellingen  Tools

Ongeveer 304 000,000 resultaten (0,53 seconden)

&) www geeksforgeeks.org » python-st... = Veriaal deze pagina

Python statistics | mean() function - GeeksforGeeks

13 apr. 2018 — Python siatistics | mean() function mean() function can be used to calculate
mean/average of a given list of numbers. It returns mean of the data set passed as parameters.
Arithmetic mean is the sum of data divided by the number of data-points.

30



GeeksforGeeks

# Importing the statistics module
import statistics

# list of positive integer numbers
datal = [1, 3, 4, 5, 7, 9, 2]

x = statistics.mean(datal)

31



Breaking it down: throwing the dice

® def throw dice(number of dice rolls)
e for 1 iIn range (number of dice rolls)
© dice roll = random.randint(1l,6)
O dice rolls.append(dice roll)
® return dice rolls
e print mean and distribution
O dice rolls mean = statistics.mean(dice_throws)
o compute distribution
o print

32



Breaking it down: throwing the dice

o compute distribution
m You must use modules random, statistics and collections to get the
random number, to compute the mean and to get the distribution.

from https://docs.python.org/3/library/collections.html

class collections. Counter([iterable-or-mapping])

A Counter IS & dict subclass for counting hashable objects. It is a collection where elements are stored as
dictionary keys and their counts are stored as dictionary values. Counts are allowed to be any integer value
including zero or negative counts. The Counter class is similar to bags or multisets in other languages.

{numberl: n times, numberZ2: n times, ..}

33


https://docs.python.org/3/library/collections.html

Breaking it down: throwing the dice

® def throw dice(number of dice rolls)
e for 1 iIn range (number of dice rolls)
© dice roll = random.randint(1l,6)
O dice rolls.append(dice roll)
® return dice rolls
e print mean and distribution
O dice rolls mean = statistics.mean(dice throws)

0O dice rolls distribution = collections.Counter(dice_throws)

o print

34



Breaking it down: throwing the dice

® def throw dice(number of dice rolls)

e for 1 iIn range (number of dice rolls)
© dice roll = random.randint(1l,6)
O dice rolls.append(dice roll)

® return dice rolls

@ dice rolls mean = statistics.mean (dice throws)

@ dice rolls distribution = collections.Counter (dice throws)
°

print(dice rolls mean,dice rolls distribution)

35



Breaking it down: throwing the dice

import random,statistics,collections

def throw _dice(number_of dice rolls):
dice rolls = []
for i in (number_of dice rolls):
dice roll = random. (1,6)
dice _rolls. (dice_roll)
return dice_rolls

dice throws = (100000)
dice rolls mean = statistics. (dice_throws)

dice rolls distribution = collections. (dice_throws)

(dice_rolls mean,dice_rolls distribution)

3.50412 Countexr(36: 16907, 1: 16771, 4: 16672, 2: 16627,
5: 16594, 3: 16429%)




Practice for this week

e coderbyte.com
o https://coderbyte.com/ (View Challenges without the lock (unless you
have a paid subscription)

e Assignments 1-6
o Try again those exercises you found difficulties and send them to Cristian
or Eric to obtain some feedback.

Radboud Universiteit %"
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https://coderbyte.com/

Office hours

e What?
Pass by my office in the Erasmus Building-8.02 (or ask for a virtual
meeting) to ask any questions you have about the course, or to work

through previous assignment exercises or exercises from the book together
e When?

Mondays 10:00 - 12:00 & 13:15 - 15:00
Fridays 11:00 - 15:00

Other days are possible, but send me an email first: cristian . tejedorgarcia @ ru . nl
e Where?

Erasmus Building, room 8.02 OR virtual meeting (send an email before in both cases)

Radboud Universiteit 5t
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Lecture 9:
File 170

Programming for Beginners: Python

Radboud Universiteit %"
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Files

e Files can be read from or written to
e Files are connected through a file handle
e In this course only text files are treated (in contrast to binary files)

e Syntax:
file_object = open(file_name, <<mode>>) # mode: r, w, a (and others)

Examples:

input file = open('source.txt') id
mode="rt' 1is default

output file = open('target.txt',6 mode="'w')

output_file = open('target.txt', 'w') Radboud Universiteit %
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https://www.geeksforgeeks.org/file-handling-python/

Files

input file = open('source.txt', 'r')

text = input file.read() # read the whole file at once (bad
performance)

line = input file.readline() # read one line at the time (not useful)

BUT most of the times you use:

for line in input file: # read one line at the time
do something # and do something

output file = open('target.txt', 'w')
output file.write (string) # write always a string to output file



Example: Translate file using lexicon | < RS

(3 Files B® @

> = english.txt
e In pseudocode: = loxicon.txt
o Read lexicon 7,
o Read the English text file
o Translate line by line
o Write translation to new file
lexicon.txt english.txt
1 aeen 1 this is a
2 flle bestand 2  very short file
3 is is
4 short kort
5 this dit
B very zeer
Radboud Universiteit 1%“ \
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Example: Create function that reads lexicon file

e In pseudocode:
o Let"lexicon" be an empty data structure that pairs the English words with corresponding
Dutch words
o Open the lexicon file
o For each line in the lexicon file:
m  Remove the newline character
m Split the line in two words, English and Dutch
m Store the English and the Dutch word in the lexicon
o Return the lexicon

lexicon.txt
1 a een
2 file bestand
3 is is
4 short kort Radboud Universiteit g5t
g this dit o\ &
B very zeer



Example: Create function that reads lexicon file

e In pseudocode:
o Let"lexicon" be an empty data structure that pairs the English words with
corresponding Dutch words
o Open the lexicon file
o For each line in the lexicon file:
m  Remove the newline character
m Split the line in two words, English and Dutch
m Store the English and the Dutch word in the lexicon
o Return the lexicon

lexicon.txt
1 a een
2 file bestand
3 is is
4 short kort Radboud Universiteit g5t
g this dit o\ &
B very zeer



e T o o I I o T W B R T

e
=

Example: Create function that reads lexicon file

def read lexicon(lexicon file name):
lexicon = {}

( The open function creates a file
handle named lexicon file that

- - )
[Texicon file = open(lexicon file nalﬂte) stored in the variable

Tor line 1n lexicon tille: -
line = line.strip() \\
|english,dutch = line.split() ~

lexicon[english] = dutch !
return(lexicon) 1

IIEKlCDﬂ_ilIE.EIGSEE i — L

\T ==

lexicon = read lexicon('lexicon. t}Q: ")

\ nis Is a tuple (similar to a list). We
~ 3! know beforehand split () will return

\lexicon_file_name.

points to the file with the name that is

~

file one by one.

_)[The for loop reads each line of the

The close method closes the file
handle. Don't forget it!

i
|
]



https://note.nkmk.me/en/python-function-return-multiple-values/

Example: Translate file and write to new file

e In pseudocode:
o Call the function that reads the lexicon
o Open the file with the English text for reading (source file)
o Open the file to write the Dutch text (target file)
o For each line in the source file:

Remove the newline character and split the line in words
For each word in the line:
e Look up inthe lexicon and append translated word to list of new words
Make a string of the list of new words
Write the string to the target file

lexicon.txt
1 a een
2 file bestand
3 iz is
4 short kort
) this dit
B very zeer

english.bxt

AN,
‘crTe™

1 this is a
2  very short file Radboud Universiteit ]
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Example: Translate file and write to new file

e In pseudocode:
o Call the function that reads the lexicon
o Open the file with the English text for reading (source file)
o Open the file to write the Dutch text (target file)
o For each line in the source file:

Remove the newline character and split the line in words
For each word in the line:
e Look up in the lexicon and append translated word to list of new words
Make a string of the list of new words
Write the string to the target file

lexicon.txt

PR N N

onoun

a een
file bestand
iz is

short kort
this dit
very zeer

english.bxt

AN,
‘crTe™

1 this is a
2  very short file Radboud Universiteit ]
A
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11
12
13
14
15
16
17
18
19
20
21
22
23
24

Example: Translate file and write to new file

lexicon = read lexicon('lexicon.txt’)

ource file = open('english.txt")
target file = open(’'dutch.txt’, 'w") s

for line in source file:

words = line.strip().split()
new line = []
for word in words:
if word in lexicon:
new word = lexicon[word]
new line.append(new word)

english.txt

1 this is a
2 very short file

target file.write(’ ".joln(new line)+''n")

target file.close()
source file.close()

( The open function creates a file h
handle named target file that
points to the file 'dutch.txt' and
opens it for writing. If this file does

\ not yet exist, it will be created. Y

the file handle target file.
Alternative:
¢"| for word in new line:

\}arget_file.write('\n')

Radboud Universiteit

Me©

‘crTe™

target file.write (word)

/ The write method write a string to )




Files

e End of line character ('\n') at the end of a line

e You have to know the format of the file when you read and handle it
o Many standardised formats (CSV, JSON, XML, etc.)

lexicon.txt english.txt

1 aeen 1 this is a

fil? bestand 2  very short file
15 15
short kort
this dit
very zeer

= Wy R R W

24N,
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https://stackabuse.com/reading-and-writing-json-to-a-file-in-python/

Format operator (current version)

e Argument of write() has to be a string, two options:

O

O

type cast with str()
use format operator

e "some text {} some more text".format (variable of any type)
e Examples:

O

O

my_string = "{} degrees Celsius is {} degrees Fahrenheit".format(26, 78.800)

my_string = "{celsius} degrees Celsius is {fahrenheit} degrees

Fahrenheit".format(celsius=26, fahrenheit=78.800)

my_string = "{} degrees Celsius is {..1f} degrees Fahrenheit".format(26, 78.800)
m 78.800=>78.8

>>> my_string

'26 degrees Celsius is 78.8 degrees Fahrenheit’
Radboud Universiteit %
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https://realpython.com/python-string-formatting/#2-new-style-string-formatting-strformat

Readings and practice for this week

e Think Python Book:
o Sections 9.1+ 14.1+14.2 (+ 14.3 + 14.4)
o File handling: Link

e Practical video tutorials:
o Files: Link
o Positional, keywords & default arguments: Link
o (New) format operator: Link

e https://coderbyte.com/ (View Challenges without the lock (unless you have a
paid subscription)

Radboud Universiteit %"
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https://www.geeksforgeeks.org/file-handling-python/
https://www.youtube.com/watch?v=crluPcyuchU&list=PL98qAXLA6afuh50qD2MdAj3ofYjZR_Phn&index=26
https://www.youtube.com/watch?v=Gf-Ws2cXEuA&list=PL98qAXLA6afuh50qD2MdAj3ofYjZR_Phn&index=13
https://realpython.com/python-string-formatting/#2-new-style-string-formatting-strformat
https://coderbyte.com/

Office hours

e What?
Pass by my office in the Erasmus Building-8.02 (or ask for a virtual
meeting) to ask any questions you have about the course, or to work

through previous assignment exercises or exercises from the book together
e When?

Mondays 10:00 - 12:00 & 13:15 - 15:00
Fridays 11:00 - 15:00

Other days are possible, but send me an email first: cristian . tejedorgarcia @ ru . nl
e Where?

Erasmus Building, room 8.02 OR virtual meeting (send an email before in both cases)

Radboud Universiteit 5t
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Lecture 10:

Tuples and more on
Strings, Lists, Dictionaries & Sets

Programming for Beginners: Python

Radboud Universiteit %“
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Tuples (practice at home - link)

e /mmutable list.: (x,v)or x,v instead of [x, yv]
e A couple of (or more) variables together

e A function can in principle return only one value, but by using a tuple, you
can “trick” Python into having a function return more than one value

person = "Xi Jinping"

(street,number, zip code,city,state) = give address (person)
or

street, number, zip code,city,state = give address (person)

Radboud Universiteit %

A 2

A2AN;
‘crTe™

e


https://www.tutorialspoint.com/python/python_tuples.htm
https://medium.com/@nilashisbladeroy/python-datatypes-lists-tuples-sets-dictionaries-8821b55a1e6c

String methods

Data Type

count()

find() / rfind()

format()

isalpha() / isdigit() / etc.
isupper() / islower()
lower() / upper()

join()

replace()

strip()

split()

etc., see https://www.w3schools.com/python/python ref string.asp

All string methods return new values. They do not change the original string. 3



https://www.w3schools.com/python/python_ref_string.asp
https://medium.com/@nilashisbladeroy/python-datatypes-lists-tuples-sets-dictionaries-8821b55a1e6c

String method split()

e Definition and Usage
o The split() method splits a string into a list.
o You can specify the separator, default separator is any whitespace.

e Syntax

O string variable.split (separator, maxsplit)

Parameter Description
separator Optional. Specifies the separator to use when splitting the string. By
default any whitespace is a separator
maxsplit Optional. Specifies how many splits to do. Default value is -1, which is "all
occurrences"
® clements = "hellotworld+!".split ("+")

elements => 2727



String method split()

e Definition and Usage
o The split() method splits a string into a list.
o You can specify the separator, default separator is any whitespace.

e Syntax

O string variable.split (separator, maxsplit)

Parameter Description
separator Optional. Specifies the separator to use when splitting the string. By
default any whitespace is a separator
maxsplit Optional. Specifies how many splits to do. Default value is -1, which is "all
occurrences"
® clements = "hellotworld+!".split ("+")

elements => ["hello","world","!"]



String method join()

e Definition and Usage
o The join() method takes all items in an iterable and joins them into one string.
o A string must be specified as the separator.

e Syntax

O string variable.join (iterable)

° -
Parameter Description
iterable Required. Any iterable object where all the returned values are strings

® gym accessories = ['towel', 'bottle of water', 'straps']
glued = "&".joln(gym accessories)

glued => 27?7



String method join()

e Definition and Usage

o The join() method takes all items in an iterable and joins them into one string.
o A string must be specified as the separator.

e Syntax

O string variable.join (iterable)

Parameter Description
iterable Required. Any iterable object where all the returned values are strings
® gym accessories = ['towel', 'bottle of water', 'straps']
glued = "&".joln(gym accessories)

glued => 'towelé&bottle of wateré&straps'



List methods

Data Type

append()
clear()

count()

pop()

remove()

reverse()

sort()

etc., see https://www.w3schools.com/python/python ref list.asp
List methods can change the list, return values or both.



https://www.w3schools.com/python/python_ref_list.asp
https://medium.com/@nilashisbladeroy/python-datatypes-lists-tuples-sets-dictionaries-8821b55a1e6c

List method append()

e Definition and Usage
o The append() method appends an element to the end of the list.

e Syntax
© 1list variable.append (element)

® | Parameter Description

element Required. An element of any type (string, number, object etc.)

e listl = [1,2,3]
list2 = [4,5,6]
list3 = listl.append(list?2)
list3 => 27?27



List method append()

e Definition and Usage
o The append() method appends an element to the end of the list.

e Syntax
© 1list variable.append (element)

® | Parameter Description

element Required. An element of any type (string, number, object etc.)

e listl = [1,2,3]
list2 = [4,5,0]
list3 = listl.append(list?2)
list3 => [1,2,3,[4,5,6]]

10



Dictionary methods

Data Type

clear()
copy()
keys()
pop()
values()
etc., see https://www.w3schools.com/python/python ref dictionary.asp
Dictionary methods can change the dictionary, return values or both.

e Remember: dictionaries are not ordered

11


https://www.w3schools.com/python/python_ref_dictionary.asp
https://medium.com/@nilashisbladeroy/python-datatypes-lists-tuples-sets-dictionaries-8821b55a1e6c

Dictionary method pop()

e Definition and Usage

o The pop() method removes the specified item from the dictionary.

o The value of the removed item is the return value of the pop() method.
e Syntax

O dictionary variable.pop (keyname, defaultvalue)

Parameter Description
keyname Required. The keyname of the item you want to remove
defaultvalue Optional. A value to return if the specified key does not exist.

If this parameter is not specified, and no item with the specified key is
found, an error is raised

® prices = {‘bread’: ‘€2’, ‘zoo-ticket’: ‘€20’, ‘car’: ‘€20,000’, ‘house’:

‘€200,000"}
removed item = prices.pop(‘zoo-ticket’)
prices = ??°? / removed item = ??°?

12



Dictionary method pop()

e Definition and Usage
o The pop() method removes the specified item from the dictionary.
o The value of the removed item is the return value of the pop() method.

e Syntax

O dictionary variable.pop (keyname, defaultvalue)

Parameter Description
keyname Required. The keyname of the item you want to remove
defaultvalue Optional. A value to return if the specified key do not exist.

If this parameter is not specified, and the no item with the specified key is
found, an error is raised

® prices = {‘bread’: ‘€2’, ‘zoo-ticket’: ‘€20’, ‘car’: ‘€20,000’, ‘house’:

‘€200,000"}
removed item = prices.pop(‘zoo-ticket’)
prices = {‘bread’: ‘€2’, ‘car’: ‘€20,000’, ‘house’: ‘€200,000’}

13



Dictionary method pop()

e Definition and Usage
o The pop() method removes the specified item from the dictionary.
o The value of the removed item is the return value of the pop() method.

e Syntax

O dictionary variable.pop (keyname, defaultvalue)

Parameter Description
keyname Required. The keyname of the item you want to remove
defaultvalue Optional. A value to return if the specified key do not exist.

If this parameter is not specified, and the no item with the specified key is
found, an error is raised

® prices = {‘bread’: ‘€2’, ‘zoo-ticket’: ‘€20’, ‘car’: ‘€20,000’, ‘house’:

‘€200,000"}
removed item = prices.pop(‘zoo-ticket’)
‘€20’

removed item

14



Set methods (link)

lis = range(10)

A = set(lis)

print(A)

print(10 in A)

print(10 not in A)

B = set(range(6, 20))

print(B)

print(A.issubset(B)) #subset
print(A.issuperset(B)) # superset

print(A | B)

print(A & B)

print(A - B)

print(A » B) # not common elems.

A.add(0)
A.discard(2)
A.clear()

# 1. Copy by reference (problems)

B=A
print(A)
print(B)
A.add(666)
print(A)
print(B)

# 2. Copy by value (less efficient)

C = A.copy()
print(A)
print(C)
A.add(777)
print(A)
print(C)

15


https://www.w3schools.com/python/python_ref_set.asp
https://www.programiz.com/python-programming/methods/set/symmetric_difference
https://medium.com/@nilashisbladeroy/python-datatypes-lists-tuples-sets-dictionaries-8821b55a1e6c

Example: Remove obsolete words from dictionary

e We have a dictionary in a text file

1. When the dictionary is too large, we have to remove words

2. We have a list with obsolete words, that can be removed from the
dictionary

3. When we have removed words, we have to write the new dictionary to
a new file

Radboud Universiteit %"
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Example: Remove obsolete words from dictionary

dictionary.txt

1 Lemma;Pronunciation;P0S;Meaning(s)
bide;bard;verb;remain somewhere

harissaj;hs ris.aj;noun;a spicy sauce or pasta
pence;pens;noun;plural of penny
trump;tramp;noun;a playing card;horn

B

obsoletes.txt

1 trump
2 pence

Radboud Universiteit %“
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Example: Remove obsolete words from dictionary

e In pseudocode:
o Read dictionary
o Ifdictionaryis too large
m Check for obsolete words and remove these
m  Write updated dictionary to new file

Radboud Universiteit %"
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Example: Remove obsolete words from dictionary

32
33
34
35
36
37

max_dict size = 2

old dict, dict size = read dictionary('dictionary.txt’)

if dict size > max dict size:
obsoletes = read obsoletes('obsoletes.txt’)
new dict = remove obsoletes(old dict,obsoletes,max dict size)
write dictionary(new dict, 'dictionary new.txt")

Radboud Universiteit
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Example: Remove obsolete words from dictionary

32
33
34
35
36
37

max _dict size = 2

old_dict, dict_size = read dictionary(‘dictionary.txt’)

~

if dict size >-max_d ict size:
obsoletes = read obsoletes('obsoletes.txt’)

N\
\

new dict = remove obsoletes(old dict,obsoletes,max dict size) \

write dictionary(new dict, 'dictionary new.txt")

\
\

Y

|

Return value of function

read dictionary isatuple.

J

Radboud Universiteit
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Example: Create function that reads dictionary

e In pseudocode:
o Let"dictionary" be an empty data structure that pairs the lemmas with pronunciation,
part of speech tags and meanings
o Let“count” be a counter that keeps the number of dictionary entries
Open the dictionary file
o For each linein the dictionary file:
Skip the header line
Remove the newline character
Split the line in a maximum of four fields: lemma, pronunciation, pos, meaning
Store the pronunciation, pos and meaning as value of key lemma in “dictionary”
m Increase “count” with 1
o Return “dictionary” and “count”

24N,
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1
2
3
A
5
6
-
8
9

10
11

Example: Create function that reads dictionary

def read dictionary(filename):
dictionary = {}
count = @
dictionary file = open(filename)
for line in dictionary file:

(lemma,pron,pos,meaning) = line.strip().split(';",3)

if not lemma == "Lemma’:
dictionary[lemma] = (pron,pos,meaning)
count += 1

dictionary file.close()
return(dictionary,count)

dictionary.txt

1

2
3
yil
5

Lemma;Pronunciation;P0S;Meaning(s)
bide;bard;verb;remain somewhere

harissa;ha ris.sj;nounj;a spicy sauce or pasta
pence;pens;noun;plural of penny
trump;tramp;noun;a playing card;horn

‘crTe™
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Example: Create function that reads dictionary

1  def read_dictionary(filename): Separation character of split is semi-colon.

2 dictionary = {} Maximum number of splits is 3 (yielding 4 fields).
3 count = @

4 dictionary file = open(filename) T

5 for line in dictionary file: /

6 {lemma,pr‘nn,pns,mean?ng) = line.strip().split(';',3) V

7 if not lemma == 'Lemma' :

8 dictionary[lemma] = (pron,pos,meaning) J= == == w __ -

9 count += 1 =4

1o _dictionary file.close() [Value of dict dictionary isa tuple. ]
11 return(dictionary, count)

\
)

[ Return value is a tuple. ]

2a N,
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Example: Create function that reads obsoletes file

e In pseudocode:

o Let"obsoletes" be an empty data structure that stores the obsolete words

o Open the obsoletes file

o For each line in the obsoletes file:
m  Remove the newline character
m Store the word in “obsoletes”
m Return “obsoletes”

obsoletes.txt

1 trump
2 pence

Radboud Universiteit :
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Example: Create function that reads obsoletes file

13 def read obsoletes(filename):

14 obsoletes = []

15 obsoletes file = open(filename)
16 for line 1n obsoletes file:

17 obsoletes.append(line.strip())
18 return obsoletes

obsoletes.txt

1 trum : PN = ;<
P Radboud Universiteit %
2 pence ot 25




Example: Create function that removes obsoletes

e In pseudocode:
o Aslong as the dictionary is too big
m Take an obsolete word that has not yet been deleted
m  Remove it from the dictionary
m Return the dictionary

24N,
N
Z
% %
)
Lierren

Radboud Universiteit §
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Example: Create function that removes obsoletes

20
21
22
23

def remove obsoletes(dictionary,obsolete words,max size):

while len(dictionary) > max size:

dictionary.pop(obsolete words.pop(), "'nonexistent™)

return dictionary

Radboud Universiteit %"
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Example: Create function that removes obsoletes

20
21
22
23

def remove obsoletes(dictionary,obsolete words,max size):
while Ien(dictionary) > max _size:

dictionary.pop(obsolete words.pop(), nonexistent”) |~

return dictionary e——==" ’

[First we pop a word from the list

obsolete words, than we pop that word
from the dictionary dictionary, Note the
second argument in the pop function of the
dictionary that prevents an error message
\When the word is not in the dictionary

N

J
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Example: Create function write the new dictionary

e In pseudocode:
o Open adictionary file for writing
o Write the header line
o For each entry in the dictionary
m  Write the lemma, pronunciation, pos and meaning

24N,
N
Z
% %
)
Lierren
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Example: Create function write the new dictionary

25  def write dictionary(dictionary,filename):

26 dictionary file = open(filename,mode="w")

27 dictionary file.write('Lemma;Pronunciation;P0S;Meaning(s)\n")

28 for lemma in dictionary:

29 dictionary file.write(lemma+';"'+'; .join(dictionary[lemma])+ " '\n")
38 dictionary file.close()

dictionary.txt

1 Lemma;Pronunciation;P0S;Meaning(s)

2 bide;bard;verb;remain somewhere

3 harissa;hs ris.s;noun;a spicy sauce or pasta

4 pence;pens;noun;plural of penny Radboud Universiteit § %

5  trump;tramp;noun;a playing card;horn o\ & 30
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Practice at home

e Try to code the same example (slides 16-30) in replit
e Using two similar files as in the example:

0o dictionary.txt and obsoletes.txt
e If you have any question, send us an email

Radboud Universiteit %“‘

N
Me© 31



Radboud Universiteit :

Readings/Tutorials for this week

Think Python Book:
o Chapter 12

Youtube tutorials
Lists, Tuples, and Sets: Link
Intermediate Python Programming Course: Link

www.w3schools.com
o  https://www.w3schools.com/python/python _ref string.asp
o  https://www.w3schools.com/python/python _ref list.asp
o  https://www.w3schools.com/python/python_ref dictionary.asp
o https://www.w3schools.com/python/python ref set.asp

Resubmit the exercises you found difficulties (previous assignments)

AN,
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https://www.youtube.com/watch?v=W8KRzm-HUcc
https://www.youtube.com/watch?v=HGOBQPFzWKo
https://www.w3schools.com/python/python_ref_string.asp
https://www.w3schools.com/python/python_ref_list.asp
https://www.w3schools.com/python/python_ref_dictionary.asp
https://www.w3schools.com/python/python_ref_set.asp

Office hours

e What?
Pass by my office in the Erasmus Building-8.02 (or ask for a virtual
meeting) to ask any questions you have about the course, or to work

through previous assignment exercises or exercises from the book together
e When?

Mondays 10:00 - 12:00 & 13:15 - 15:00
Fridays 11:00 - 15:00

Other days are possible, but send me an email first: cristian. tejedorgarcia @ ru . nl
e Where?

Erasmus Building, room 8.02 OR virtual meeting (send an email before in both cases)

Radboud Universiteit 5t
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Lecture 11:
Modules

Programming for Beginners: Python

Radboud Universiteit %"
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Mo
| -
Modules 5

dules ,
b7y

©.

-
e Python code that you can import in your script

o A couple of modules together is called a software package
import
o Python reads the script and interprets it, but knows where it comes from (name)

o Thee name of the module can be changed or skipped
o Leave out .py when importing

Motlules s faasitheleve can'see

import <module> # import numpy

import <module> as <md> # import numpy as np

from <module> import <function(s)> # from numpy import

array

from <module> import <variable (s)>

from <module> import * Radboud Universite#t ﬁ%i )

numpy import *



Import module

sounds.py

1  animal sounds = {'cat’: 'meow’, 'duck’:'quack’, 'cow’: 'moo’}

2
3 def animal talk(animal):
4 print( the {} says {} ' .format(animal,animal sounds[animal]))

24N,
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Import module

sounds.py

1  animal sounds = {'cat’: 'meow’, 'duck’:'quack’, 'cow’: 'moo’}

2
3 def animal talk(animal):
4 print( the {} says {} ' .format(animal,animal sounds[animal]))

main.py

1 import sounds

2
3 for animal in sounds.animal sounds:
4 sounds.animal talk(animal)

24N,
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Import module

sounds.py

1  animal sounds = {'cat’: 'meow’, 'duck’:'quack’, 'cow’: 'moo’}

2
3 def animal talk(animal):
Vil

print( the {} says {} ' .format(animal,animal sounds[animal]))

main.py

1  import sounds -

-
—

2
3 fo al in |soundsjanimal sounds:
4 SDunds!anima “talk(animal)

- o S e o gy,
—
—y

—

[

we have to put sounds before
the object/variable or function

J

e -—
e o e o Em o = ==

A

-

—’

Radboud Universiteit
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Import module

sounds.py

1 animal sounds = {'cat’': 'meow’, "duck’:"quack’, cow': "'moo’}

2
3 def animal talk(animal):
Vil

print( the {} says {} ' .format(animal,animal sounds[animal]))

main.py

1 import sounds

2
3 for animal in sounds.animal sounds:
4 sounds.animal talk(animal)

Radboud Universiteit § %
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Import module (as)

sounds.py

1  animal sounds = {'cat’: 'meow’, 'duck’:'quack’, 'cow’: 'moo’}

2
3 def animal talk(animal):
Vil

print( the {} says {} ' .format(animal,animal sounds[animal]))

main.py

1 import sounds|as snds _— e =

- = = == =3 sounds IS Now called snds

2
3 for animal in|snds.animal sounds:
4

snds.

nimal talk(animal)

~

X

snds must be in front of object or function.

‘crTe™
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Import module (from)

sounds.py

1  animal sounds = {'cat’: 'meow’, 'duck’:'quack’, 'cow’: 'moo’}

2
3 def animal talk(animal):
4 print( the {} says {} ' .format(animal,animal sounds[animal]))

main.py e e e e = = = == = e == = = = = 3 |MpOrt from sounds
*—
1 J|from sounds|import animal sounds, animal talk
2 i B T
. ~ \

3 r animal in Bnimal sounds: ~

4 &nlmal talk(animal) -~ \
Y,

nothing in front of object or function

Lierren
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Import module (from,as)

sounds.py

1 animal sounds = {'cat’': 'meow’, "duck’:"quack’, cow': "'moo’}

2
3 def animal talk(animal):
Vil

print( the {} says {} ' .format(animal,animal sounds[animal]))

main.py

1 from sounds import animal sounds as a s, animal talk as a t

2
3 for animal in a s:
4 a t(animal)

Radboud Universiteit § %
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Standard utility modules

e Python has a couple of standard modules

(@]

o

(@]

very common/useful
if you need a little bit more than the built-in functions (which is pretty soon)
come with every Python installation (other modules must be installed separately)

e Some useful standard modules:

(@)

o O O O O O

random
datetime
collections
os.path
math

csv

re

Radboud Universiteit
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import random

# float between © and 1
print(random.random()) # 0.9288030517961269

# integer between 10 and 20
print(random.randint(10,20)) # 13

# integer between @ and 100, with step 10
print(random.randrange(9,100,10)) # 70

animals = ['cat’, 'duck’, "cow’, 'deer’,"lion’, "pinguin’]

# pick one from a sequence (list)
print(random.choice(animals)) # cat

# pick one from a sequence (string)
print(random.choice("abracadabra’)) # a

# pick four from a sequence
print(random.sample(animals,4)) # [ 'deer’, 'pinguin’, ‘duck’, ‘cat’]

# shuffle a sequence
random. shuffle(animals)

print(animals) # ['cat', 'lion', 'cow’, 'pinguin’, ‘duck’, ‘deer’]

11
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from datetime import datetime, date, time

# now
print(datetime.now()) # 2020-11-18 ©9:53.709719

# define date

motmdate = date(1969,7,16)

# define time

motmtime = time(14,32)

# combine date and time

motmdatetime = datetime.combine(motmdate,motmtime)

# how long ago was the first man on the moon exactly
print(datetime.now()-motmdatetime) # 18752 days, 18:24:22.0085832

# fancy printing
print(motmdatetime.strftime("%A, %d. %B %Y at #I:%Mép"))

# Wednesday, 16. July 1969 at ©2:32PM

# datestring in dd/mm/yyyy HH:MM:SS
datetime string = "17/87/1969 14:32:00"
# solve datetime encoding

datetime solved = datetime.strptime(datetime string, "Jkd/%m/%Y %H:%M:%S™)

print(datetime solwved) # 1969-07-17 14:32:00
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18
11
12

13
14
15

16
17
18
19
20
21
22
23
24

from collections import Counter

textl

"Remember when you were young,

J|u, |J1S|,|hlj10|,|nlj1e|,l

]

text2

'y, "0

LI B | L
)S.!u,n.!

t1 = Counter(textl)
t2 = Counter(text2)
print(tl)

print(t2)

print(tl.most_common(5))

tl.subtract(t2)
print(ti.most_common(5))

Want to know more about Classes/Objects? Link

Radboud Universiteit §
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https://www.youtube.com/watch?v=pnWINBJ3-yA&list=PL98qAXLA6afuh50qD2MdAj3ofYjZR_Phn&index=21

27
28
29
30
31
32

33
34
35
36
37

38
39

11
42
43

45

from collections import deque

# create deque from string
dl = deque( ' abcdefghijklmnopgrstuvwxyz’)
print(dl)

# deque([1al? 1b|? I[I} Idl} IEI} I{IJ 'g‘] Ih‘J 1iIJ 1jIJ 1k|} Ill} Imli

n 3 o > p > q > a ) 5 ) t : LI ; v 3 w 3

# rotate with 3
dl.rotate(3)
print(dl)

x5, 'y, '2])

# deqUE([1X', 1yl? IEIJ 'a', Ibl} ICIJ Id‘} IE‘J 1fIJ 1gIJ 1h Iil} IjI}

k5, '1', 'm', 'n*, ‘o', 'p', 'q', 'r', 's', 't',

d2=deque([4,5,6,7,8,9,10])

# append to the front

d2.appendleft(3)

d2.appendleft(2)

d2.appendleft(1)

print(d2)

# deque([1, 2, 3, 4, 5, 6, 7, 8, 9, 10])

CrTe®
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import os.path

pathstring = '/home/users/eric/python/course/lecture/9/examples.py’

# file name
print(os.path.basename(pathstring))

# examples.py

# directory name
print(os.path.dirname(pathstring))
# /home/users/eric/python/course/lecture/9

# check 1f file
print(os.path.isfile(pathstring)) # False

# check if directory
print(os.path.isdir(pathstring)) # False

# check 1f exists at all
print(os.path.exists(pathstring)) # False
#

# split extension
dirfile, extension = os.path.splitext(pathstring)
print(dirfile, extension)

‘crTe™

Radboud Universiteit § %
%Mme‘e’v

15



WD o= O N B W R

R R e e e e
@ 0 W NV R WNR ®

import math

# pl
print(math.pi)
# 3.141592653589793

# multiply all elements in iterable
print(math.prod([1,2,3,4,5]))
# 120

# cosine
print(math.cos(5))
# 0.28366218546322625

# round down
print(math.floor(16*math.cos(5)))
# 2

# round up
print(math.ceil(16*math.cos(5)))

‘crTe™
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Readings and practice for this week

e Think Python 2 Book:
o Section 14.9

e Practical tutorials:
o Modules: Link
o Practice with more challenges: Link

e docs.python.org
O https://docs.python.org/3/library/ (browse, don't study)

e Resubmit the exercises you found difficulties (previous assignments)

Radboud Universiteit %
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https://www.youtube.com/watch?v=WfcozEiBIJU&list=PL98qAXLA6afuh50qD2MdAj3ofYjZR_Phn&index=23
https://coderbyte.com/challenges
https://docs.python.org/3/library/

Office hours

e What?
Pass by my office in the Erasmus Building-8.02 (or ask for a virtual
meeting) to ask any questions you have about the course, or to work

through previous assignment exercises or exercises from the book together
e When?

Mondays 10:00 - 12:00 & 13:15 - 15:00
Fridays 11:00 - 15:00

Other days are possible, but send me an email first: cristian . tejedorgarcia @ ru . nl
e Where?

Erasmus Building, room 8.02 OR virtual meeting (send an email before in both cases)

Radboud Universiteit 5t
KON #4 18



Lecture 12:
Regular Expressions

Programming for Beginners: Python

Radboud Universiteit %“
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Introduction

>>> s = 'fool23bar’ How to determine whether a string contains any
»>> 21237 In S three consecutive decimal digit characters as in:
True "foolZ?3bar', 'foo4bébar',
'234baz', "'qux678"'
>>> s = 'fool23bar' o
>>> s.find('123") '
3

>>> s.index('123")

3
Radboud Universiteit § %
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Regular Expressions (regex)

e A regular expression is a sequence of ch % e
define a search pattern (Wikipedia). Gﬁl@}m

e Regular expressions are used to find patternsin atext.
Simplest regex is literal text:

I'SEEIREGEX

Hell matches Hello, World!
#&56Q% matches 12#$34#&56@%78) (90!'?
hell does not match Hello, World!
1234567890 does not match 12#$34#&56@%78) (90!'?
Radboud Universiteit %“‘ 3
"omne <


https://en.wikipedia.org/wiki/Regular_expression

HOW TO REGEX
STEP 1: OPEN YOUR FAVORITE EDITOR

Options

m

e Set (any of) [ STEP 2: LET YOUR CAT PLAY ON YOUR KEYBOARD
e Range - pzo-a-
e Predefined set \ /gﬁ
e Number *+ 7?0

e Wildcard :

e Complementing (anything but) A

e Alternation (or) |

e Beginand End Aand $

e Group ()

e Escape \

Radboud Universiteit %‘”
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Set []

e match if any of the characters between the brackets match
[abcWxyz] matches Hello, World!
[123456789] matches 12#$34#&56Q@%78) (90!?
[ABCwWXYZ] does not match Hello, World!

[abcxyz] does not match 12#$34#&56Q@%78) (90!'?

Radboud Universiteit %“‘
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Range
e makes a range of characters

a-z equals abcdefghijkimopqrstuvwxyz
A-Z equals ABCDEFGHIJKLMNOPQRSTUVWXYZ

0-9 equals 0123456789
[A-Z] matches Hello, World!

[0-9] matches 12#$34#&56Q@%78) (90!'?

Radboud Universiteit %“‘
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Radboud Universiteit %“
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Predefined set \

e shorthand for a group of similar characters together
\d matches any digit, = equals [0-9]
\D matches anything but a digit
\w matches any alphanumeric character,  equals [a-zA-Z0-9_]
\W matches anything but a alphanumeric character
\s matches any whitespace character,  equals [ \t\n\r\f\v]
\S matches anything but whitespace character

[\D], [\w], [\W],[\s],[\S] all match Hello, World!

[\d] does not match Hello, World!

[\d], [\D], [\w]l,[\W],[\S] all match 12#$34#&56@%78) (90!'?
[\s] does not match 12#$34#&56@%78)9(0!?



Number *+7{}

define how many elements should match (link to a useful comparison)
* matches zero or more elements

+ matches one or more elements

? matches zero or one element

{m} matches exactly m consecutive elements

{m,} matches m consecutive elements or more

{m,n} matches from m to n consecutive elements

X* matches Hello, World!

X+ does not match Hello, World!

#? matches 12#$34#&56Q@%78) (90!?

#{2} does not match 12#$34#&56@%78) (90!'?

1{1,5} matches Hello, World! Radboud Universiteit

2N,
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#{2,} matches 12#####$34#&56@%78) (90!~ %
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https://blog.finxter.com/python-regex-quantifiers-question-mark-vs-plus-vs-asterisk-differences/

Wildcard .

e .matches any character
.* matches Hello, World!
.+ matches Hello, World!
.? matches 12#$34#&56@%78) (90!'?
. {25} does not match 12#$34#&56@%78) (90!?

o
2

]
.{1,5} matches Hello, World! Radboud Universiteit 2%

%, ~
Me©



Complement A

e used as first character between brackets matches anything except the
element(s) that follow

[*X] matches Hello, World!
[*"de] matches Hello, World!
[*\d] does not match 1234567890

[2\d] {3} does not match 12#$34#&56Q%78) (90!?

Radboud Universiteit %“‘
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Alternation

e match if any of the elements match
h|H matches Hello, World!
-|:], matches Hello, World!
a|b|ec does not match 12#$34#&56@%78) (90!'?

[*\d] {3} | [*\D] {3} does not match 12#$34#&56Q@%78) (90!'?

Radboud Universiteit %“‘
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Begin A and end $ of string

e match if expression matches at begin A / end of string $
“H matches Hello, World!
1d'$ matches Hello, World!
~2# does not match 12#$34#&56Q@%78) (90!?

AI\d]1{2}.*[~*\D]{3}$ does not match 12#$34#&56@%78) (90

Radboud Universiteit %
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Group ()

e groups elements together
e can be used to get the exact match

(ell) matches Hello, World!
(\d\d) + matches 12#$34#&56Q@%78) (90!?

(el) {2,3} does not match Hello, World!
(\d\d) {5} does not match #S -/ H#&°50Q%

) (

1?2

% a
¢
S
%, ~
Me©
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Some examples

Regular expressions should always match a consecutive set of

characters/symbols
But it can match on several places in a string

A{3} does not match AbAbab
Ab{3} does not match AbabAb
(Ab) {3} matches AbAbAbL
(A.) {3} matches AbAbADbL

A{3} matches AAAblablablaAAAblablablaAAA

Radboud Universiteit
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Escape \
e to match characters that are meaningful in regular expressions
#$ does not match 12#$34#&56@%78) (90!'?
#\$ matches 12#$34#&56Q@%78) (90!?
) ( does not match 12#$34#&56@%78) (90'? (gives an error even!)

\)\ ( matches 12#$34#&56@%78) (90!?

Radboud Universiteit %“‘
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_TRYING.TO SOLVE A PROBLEM

re module

NOW I HAVE TWO PROBLEMS T0

_ SOLVE
e https://docs.python.org/3/library/re.html -

e Regular expressions can be used with the module re

e functions:
findall ()
split ()
sub ()
search ()

O O O O O

Radboud Universiteit
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https://docs.python.org/3/library/re.html

re.findall(re,string)

e returns a list with all matches

1 import re

2

3 text = "abracadabra”

4 pattern = ".a"

5 matches = re.findall(pattern,text)
6 orint(matches)

Radboud Universiteit
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re.findall(re,string)

e returns a list with all matches

1 import re

2

3 text = "abracadabra”

4 pattern = ".a"

5 matches = re.findall(pattern,text)
6 orint(matches)

Radboud Universiteit
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re.split(re,string)

e returns a list with parts after splitting on re

1  import re

2

3 text = "abracadabra”

4  pattern = "\wr”"

5 parts = re.split(pattern,text)
6 orint(parts)

Radboud Universiteit
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re.split(re,string)

returns a list with parts after splitting on re

°

1 import re

2

3 text = "abracadabra”

4  pattern = "\wr”"

5 parts = re.split(pattern,text)
6 orint(parts)

a br acada br a

Radboud Universiteit
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re.sub(re,sub,string)

returns a string with the re substituted by sub in string
e Similar to JavaScript string.replace (pattern expression, sub)

1
2
3
il
5
6
7

import re

text = "abracadabra”

pattern = "[abcd]”

substitute = "r”

new text = re.sub(pattern,substitute,text)
print(new text)

Radboud Universiteit $
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re.sub(re,sub,string)

returns a string with the re substituted by sub in string
e Similar to JavaScript string.replace (pattern expression, sub)

1
2
3
il
5
6
7

import re

text = "abracadabra”

pattern = "[abcd]”

substitute = "r”

new text = re.sub(pattern,substitute,text)
print(new text)

rrrrrrrrrrr

Radboud Universiteit
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re.search(re,string)

e returns a Match object with the first match of re in string

import re

text = "abracadabra”

pattern = "(b.a)"

match = re.search(pattern,text)
nprint(match)

Lo L T

<re.Match object; span=(1, 4), match='kra'>

Radboud Universiteit %“‘
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Match object

e methods
O .span|()
m returns a tuple with first and last index of match
o .group ()
m returns exact match(es)
O .groups|()
m returns list of exact match(es)

Radboud Universiteit :
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Match object

1 import re >>> print(match.span())

2 (e: 11)

3 text = "abracadabra” >>> print(match.group(@))

4 pattern = "(a\w).+([abc]la).+(a%)" abracadabra

5 match = re.search(pattern,text) >>> print(match.group(1))

6 print(match.span()) ab

7  print(match.group(@)) >>> print(match.group(2))

8 print(match.group(1)) ca

9  print(match.group(2)) >>> print(match.group(3))

10 print(match.group(3)) a

11 print(match.groups()) >>> print(match.groups())
(‘ab', 'ca', 'a')

A for/while loop is always a better solution :)

Radboud Universiteit :
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Useful extra information

e Test you regexs here:
https://regex101.com/

3 J
"
UHAVEINO/IDEA WHAT I'M
" IDOING

e Useful cheat sheet (PDF): hitps://www.dataquest.io/wp-
content/uploads/2019/03/python-reqular-expressions-cheat-sheet.pdf

e Most patterns/regex already exist (search on Google first):
https://emailregex.com/

https://stackoverflow.com/questions/17898523/reqular-expression-for-dutch-zip-postal-code
https://www.geeksforgeeks.org/python-regex-lookahead/

Radboud Universiteit %
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https://regex101.com/
https://www.dataquest.io/wp-content/uploads/2019/03/python-regular-expressions-cheat-sheet.pdf
https://emailregex.com/
https://stackoverflow.com/questions/17898523/regular-expression-for-dutch-zip-postal-code
https://www.geeksforgeeks.org/python-regex-lookahead/

Readings this week

e Practical tutorials (practice makes perfect)
o https://realpython.com/regex-python/
https://www.youtube.com/watch?v=UQQsYXa1EHs
https://www.youtube.com/watch?v=tnRXBBF8nO0
https://www.youtube.com/watch?v=zN8rwVXwRUE
https://www.google.com/search?g=regex+memes :)

e module documentation:

o https://docs.python.org/3/howto/regex.html
O

©)

https://www.w3schools.com/python/python_regex.asp
https://docs.python.org/3/library/re.html

e Resubmit the exercises you found difficulties (previous assignments)

Radboud Universiteit :
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https://realpython.com/regex-python/
https://www.youtube.com/watch?v=UQQsYXa1EHs
https://www.youtube.com/watch?v=tnRXBBF8nO0
https://www.youtube.com/watch?v=zN8rwVXwRUE
https://www.google.com/search?q=regex+memes
https://docs.python.org/3/howto/regex.html
https://www.w3schools.com/python/python_regex.asp
https://docs.python.org/3/library/re.html

Office hours

e What?
Pass by my office in the Erasmus Building-8.02 (or ask for a virtual
meeting) to ask any questions you have about the course, or to work

through previous assignment exercises or exercises from the book together
e When?

Mondays 10:00 - 12:00 & 13:15 - 15:00
Fridays 11:00 - 15:00

Other days are possible, but send me an email first: cristian . tejedorgarcia @ ru . nl
e Where?

Erasmus Building, room 8.02 OR virtual meeting (send an email before in both cases)

Radboud Universiteit 5t
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Lecture 13:
Debugging

Programming for Beginners: Python
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Errors

e Syntax error
e Runtime error
e Semantic and Logical error

Radboud Universiteit %“‘
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(oM | 'EIM
- - \ (8l
ERROR O missine [ill{ [ 3]

Syntax Error === 1

Often an error in one character (like a typo)
Detected by Python before trying to run the script -> you can't run it
Are always fatal (cannot be “handled")

Always gives an error message
o error on the line mentioned or the line before

Often easy to repair

Examples:
o indentation error
o mismatched parentheses
o colon missing after loop/conditional/function definition

Radboud Universiteit :
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https://realpython.com/invalid-syntax-python/

Runtime Error

e Detected by Python while running the script
e Not always fatal (can often be “handled”)

e Most of the times gives an error message
o erroron the line mentioned
o possibly with long traceback

e Examples:

o index error (e.g. trying to access non-existing element of a list)
o type error (e.g. trying to add an integer and a string)
o never ending loop (no error, but infinite loop!)

Radboud Universiteit
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Semantic and Logical Error

Not detected by Python

Not fatal (in the sense that the execution is halted)
No error message

But the wrong output

Often difficult to repair -> print()

Examples:
o Summing instead of multiplying
o Using the wrong variable
o Looptoo long

Radboud Universiteit %“‘
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Programming & Debugging

Do not write your whole script and then run it, but
write small parts and run to see whether it does what you expect.

Understand and resolve error messages

print()
Google

Radboud Universiteit %“‘

%, N
Me©



Example

e We have a text and we have to give for each of the letters a, e, 1, o, uthe
percentage of words this letter appears in.

Radboud Universiteit %“‘
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Break up

e ftext=...
e make lowercase

e for every word in the text (split)
o foreveryletterina, e, i, o, u
m checkif letteris in word
m if so, increase counter letter-in-word
m if not, increase counter letter-not-word
e for every letter
o compute and print percentage

Radboud Universiteit
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GO gle python lowercase 4 4 Q

0 Ale [ Video's [ Afbeeldingen ¢ Shopping [ Nieuws i Meer  Instellingen  Tools

Ongeveer 2 440 000 resultaten (0,49 seconden)

() stackoverflow.com » questions » ho... ¥ Vertaal deze pagina

How do | lowercase a string in Python? - Stack Overflow

24 jul. 2015 — Use lower{) - For example: s = "Kilometer" print(s lower()). The official 2 x
documentation is here: striower() The official 3. x documentation is ..

5 antwoorden

PYTHON - Uppercase and Lowercase - Stack 1 antwoord 14 mei 2017
Python Lowercase and Uppercase String - Stack . 2 antwoorden 27 mei 2020
python: how to make list with all lowercase 2 antwoorden 24 okt. 2017

Does python see an empty string as uppercase or .. 1 antwoord 29 apr. 2020
IMeer resultaten van stackoverflow.com

() www.geeksforgeeks.org » isupper-is... ~ Vertaal deze pagina

isupper(), islower(), lower(), upper() in Python and their ...

24 nov. 2020 — In Python, islower() is a built-in method wsed for string handling. The islower()
methods retums “True” if all characters in the string are lowercase, ...

() www.geeksforgeeks.org » python-st.. » Vertaal deze pagina

Python String lower() Method - GeeksforGeeks . ey g s
) o Radboud Universiteit ¢
3 dec. 2020 — lower() method converts all uppercase characters in a string into lows %,
characters and returns it. Syntax : string lower(). Parameters - The ..
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text = "Do you come from a land down under? Where women glow and men plunder. Can't
you hear, can't you hear the thunder? You better run, you better take cover.”

word with vowel = {}
word without vowel = {}

for word in text.lower().split():
for letter in 'aeiou’:
if letter in word
word with vowel[letter] += 1
else:
word without vowel[letter] += 1

for letter in ‘aeiou’:

print("{}: {}".format (letter,word without vowel[letter]/word with vowel[letter])

‘crTe™
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text = "Do you come from a land down under? Where women glow and men plunder. Can't
you hear, can't you hear the thunder? You better run, you better take cover.”

word with vowel = {}
word without vowel = {}
for word in text.lower().split():
for letter in 'aeiou’:
if letter in word
word with vowel[letter] += 1
else:
word without vowel[letter] += 1

for letter in "aeiou’:
print("{}: {}".format (letter,word without vowel[letter]/word with vowel[letter])

Traceback (most recent call last) :
File "mwain.py", line 1, in <module>
import aeiou
e "/home/runner/LPiP-lecture-13/aeiou.py™, line

letter in word

siteit :
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text = "Do you come from a land down under? Where women glow and men plunder. Can't
you hear, can't you hear the thunder? You better run, you better take cover.”

word with vowel = {}
word without vowel = {}
for word in text.lower().split():
for letter in 'aeiou’:
if letter in word:
word with vowel[letter] += 1
else:
word without vowel[letter] += 1

for letter in "aelou’:
print("{}: {}".format (letter,word without vowel[letter]/word with vowel[letter])

iteit :
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text = "Do you come from a land down under? Where women glow and men plunder. Can't
you hear, can't you hear the thunder? You better run, you better take cover.™

word with vowel = {}
word without vowel = {}
for word in text.lower().split():
for letter in 'aeiou’:
if letter in word:
word with vowel[letter] += 1
else:
word without vowel[letter] += 1

for letter in 'aeiou’:
print("{}: {}".format (letter,word without vowel[letter]/word with vowel[letter]))

Traceback (most recent call last): Q <
File "main.py", line 1, in <module>
import asiou

File "/home/runner/LPiP-Lecture—13/asiocu.py"”, line 11, in <module>
word without vowel[letter] += 1
ReyError: ‘a’

13




Google

python keyerror X & Q

O, Alle [ Video's [ Afbeeldingen  [f] Bosken ¢ Shopping | Meer Instelingen  Tools

Ongeveer 5694.000 resultaten (0,32 seconden)

() realpython.com » python-keyerror  Vertaal deze pagina

Python KeyError Exceptions and How to Handle Them — Real ...

The Python KeyError is a type of LookupError exception and denotes that there was an issue
retrieving the key you were looking for. When you see a KeyError , the ...

] realpython.com » lessons » how-ha... = Vertaal deze pagina

How to Handle a Python KeyError — Real Python
The ultimate goal isto stop unexpected KeyError exceptions from being raised. The usual
solution is o use .get() . # ages.py ages = ...

© wiki_python.org » moin » KeyError ~ Vertaal deze pagina
KeyError - Python Wiki

20 nov. 2012 — User. Login. Python raises a KeyError whenever a dict() object is requested (
using the format a = adici[key]) and the key is not in the dictionary. If ...

Mensen vragen ook
What is KeyError in Python? v
How do | fix KeyError in Python? v

How do | skip a KeyError in Python?

Radboud Universiteit

‘crTe™

o~
Me©

14



What is KeyError in Python? X

A Python KeyError exception is what is raised when you try to access a key that isn't
in a dictionary ( dict ). Python's official documentation says that the KeyError is raised

when a mapping key is accessed and i1sn't found in the mapping. ... The most common
mapping in Python is the dictionary.

Radboud Universiteit %“
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text = "Do you come from a land down under? Where women glow and men plunder. Can't
you hear, can't you hear the thunder? You better run, you better take cover.™

word with vowel = {}
word without vowel = {}
for word in text.lower().split():
for letter in 'aeiou’:
if letter in word:
word with vowel[letter] += 1
else:
word without vowel[letter] += 1

for letter in 'aeiou’:
print("{}: {}".format (letter,word without vowel[letter]/word with vowel[letter]))

Traceback (most recent call last): Q <
File "main.py", line 1, in <module>
import asiou

File "/home/runner/LPiP-Lecture—13/asiocu.py"”, line 11, in <module>
word without vowel[letter] += 1
ReyError: ‘a’

16
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text = "Do you come from a land down under? Where women glow and men plunder. Can't
you hear, can't you hear the thunder? You better run, you better take cover.”

word with vowel = {}

word without vowel = {}

for letter in 'aeiou’:
word with vowel[letter] = @
word without vowel[letter] = ©

for word in text.lower().split():
for letter in 'aeiou’:
if letter in word:
word with vowel[letter] += 1
else:
word without vowel[letter] += 1

for letter in 'aeiou’:
print("{}: {}".format (letter,word without vowel[letter]/word with vowel[letter]))

24N,
‘crTe™
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at  2.68625
e: 1.0714285714285714
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text = "Do you come from a land down under? Where women glow and men plunder. Can't

you hear, can't you hear the thunder? You better run, you better take cover.”

word with vowel = {}

word without vowel = {}

for letter in 'aeiou’:
word with vowel[letter] = @
word without vowel[letter] = ©

for word in text.lower().split():
for letter in "aeiou’:
if letter in word:
word with vowel[letter] += 1
else:
word without vowel[letter] += 1

for letter in 'aeiou’:
print(letter)
print(word without vowel[letter])
print(word with vowel[letter])

print("{}: {}".format (letter,word without vowel[letter]/word with vowel[letter]))
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text = "Do you come from a land down under? Where women glow and men plunder. Can't
you hear, can't you hear the thunder? You better run, you better take cover.”

word with vowel = {}
word without vowel = {}
for letter in 'aeiou’: a:- 2.6825

word with vowel[letter] = © = e A
= RE : I s A
word without vowel[letter] = © 1.0714285714285714

words with vowel 1

for word in text.lower().split():
for letter in "aeiou': 2 222 AAADAAIVAATT
if letter in word:
word with vowel[letter] += 1
else:
word without vowel[letter] += 1

for letter in 'aeiou’:
if word with vowel[letter] > ©:
print("{}: {}".format (letter,word without vowel[letter]/word with vowel[letter]))
else:
print(“No words with vowel {}".format(letter))

21
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text = "Do you come from a land down under? Where women glow and men plunder. Can't
you hear, can't you hear the thunder? You better run, you better take cover.”

word with vowel = {}

word without vowel = {}

for letter in 'aeiou’
word with vowel|[letter] =
word without vowel[letter] =

=
£
;B

for word in text.lower().split(): @ (I 4 2 3?{}31“344ﬂ27
for letter in 'aeiou': u: 31.0344827758 EECIE‘}
if letter in word: :
word with vowel[letter] += 1
else:
word without vowel[letter] += 1

for letter in "aeilou’
print("{}: {} %".format (letter,100*word with vowel[letter]/(word with vowel[letter]

+word without wvowel[letter])))
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What else should | learn after this course?

e Documenting Python code:

o https://realpython.com/documenting-python-code/
e Ternary operators:

o https://book.pythontips.com/en/latest/ternary operators.html
o Try/Except

o https://www.w3schools.com/python/python_try except.asp
e (lasses/Objects

o https://www.youtube.com/watch?v=f0TrMH9s-VE
e Testing in Python:

o https://realpython.com/python-testing/
e Tryto learn other languages: JavaScript, Java...

o Search for Youtube tutorials

Radboud Universiteit :
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https://realpython.com/documenting-python-code/
https://book.pythontips.com/en/latest/ternary_operators.html
https://www.w3schools.com/python/python_try_except.asp
https://www.youtube.com/watch?v=f0TrMH9s-VE
https://realpython.com/python-testing/

Practice for this week

e Think Python Book:
o Appendix A: Debugging

e Youtube tutorials:

o https://www.youtube.com/watch?v=ToPP5UGg|UM
o https://realpython.com/invalid-syntax-python/
o Extra: https://www.youtube.com/watch?v=7Vmik1M_ry0

Radboud Universiteit :
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https://www.youtube.com/watch?v=ToPP5UGgJUM
https://realpython.com/invalid-syntax-python/
https://www.youtube.com/watch?v=7Vmik1M_ry0

Office hours

e What?
Pass by my office in the Erasmus Building-8.02 (or ask for a virtual
meeting) to ask any questions you have about the course, or to work

through previous assignment exercises or exercises from the book together
e When?

Mondays 10:00 - 12:00 & 13:15 - 15:00
Fridays 11:00 - 15:00

Other days are possible, but send me an email first: cristian . tejedorgarcia @ ru . nl
e Where?

Erasmus Building, room 8.02 OR virtual meeting (send an email before in both cases)

Radboud Universiteit 5t
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Extra Lecture:

Classes vs Objects
and other Terminology

Programming for beginners: Python
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Classes

e No explanation how to make them, but what they are
e C(lassis combination of variables and functions

e Often variables are accessible only via functions
o e.g.notxyz=class.variable but xyz = class.get_variable()

e The “things” from the modules we discussed last week are mostly classes

Class is a template, a definition of what it can contain or do
Object is a class in use, with values for the variables



' Dog q Bobby
Properties Methods Property Values Methodsz
Color Sit Color: Yellow Sit
Eye Color Lay Down Eye Color: Brown Lay Down
Height Shake Height: 17 in Shake
Length Come Length: 35 in Come
Weight Weight: 24 pounds




Class datetime.datetime

e Variables (properties / attributes)

o year, month, day, hours, minutes, secondes, microseconds, tzinfo
e Functions (methods)

o date(), time(), now(), strftime(), strptime(), etc.
___________________ > object

-

\~ import datetime

“Imotmdatetime) = datetime.datetime|year=1969,month=7,day=16,
1

\
hour=14,minute=32) \
motmdatetime. hour \ class
N\
> 14 ~ = |

\——__’

motmdatetime.date()
> datetime.date(1969., 7.16)



Terminology

e Variable Name and Value
o avalueis assigned to a variable name. weight = 100 is an assignment

e Class and Object
o an objectis instantiated from a class. motmdate = date(1969,7,16) is an instantiation

e Integer and Float are numbers, without or with decimal digits

e Character is a symbol (letter, number, punctuation and other)
o string of length 1

e String is a Sequence of one or more characters (text)



Terminology

e Listis a Sequence of Elements

e Ljst and String are Iterable, take characters/elements one at a time
o List and String have Indexes, position in sequence that belongs to an element
o List and String have Slices, sub part of sequence (e.g. list[3:6])

e Dictionary is an array with Keys mapped to Values



Terminology

e Expression is code that produces a value

e Statement is instruction to perform a specific task
o Expression
o Conditional Statement (if)
o Loop (for, while)

e Function is a sequence of statements belonging together
o Can be called (invoked)
Can return a return value
Arguments can be passed through a function
Parameter is placeholder for argument (compare variable name and value)
Method is function belonging to an class/object

© O O O



How to break down a problem (into code)

Hangman

e You have a list of five words
words = ['repetition’, 'bicycle', "announcement’', 'subscription’, 'blueprint’]

e If a player has played a word, it should not appear again, so a player can play five
times

e Inagame, let the player guess a letter with the input function

e A player can make six errors in guessing a letter. The seventh time (s)he has lost

e You do not have to draw the gallow and the hangman, but you can just print the
number of errors after each guess

e You also have to print the word with the letters that are guessed so far in the right
place, and in place of the letters not yet guessed an underscore (" ). E.g." e et t _’

Radboud Universiteit
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deal later with how to get a word and how to treat the list with five words
first see how to play hangman with one word
play the game in your head or on paper, step by step



let user guess letter
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let user guess letter
check if letter in word
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let user guess letter
check if letter in word
if letter in word
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let user guess letter
check if letter in word
if letter in word
check where the letter is in the word
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let user guess letter

check if letter in word

if letter in word
check where the letter is in the word
fill the letter in on the blanks
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let user guess letter

check if letter in word

if letter in word
check where the letter is in the word
fill the letter in on the blanks
check if all letters are guessed
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let user guess letter
check if letter in word
if letter in word
check where the letter is in the word
fill the letter in on the blanks
check if all letters are guessed
if all letter are guessed
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let user guess letter
check if letter in word
if letter in word
check where the letter is in the word
fill the letter in on the blanks
check if all letters are guessed
if all letter are guessed

print congratulations. FINISH THIS PART
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let user guess letter
check if letter in word
if letter in word
check where the letter is in the word
fill the letter in on the blanks
check if all letters are guessed
if all letter are guessed

print congratulations. FINISH THIS PART
otherwise continue
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let user guess letter
check if letter in word
if letter in word
check where the letter is in the word
fill the letter in on the blanks
check if all letters are guessed
if all letter are guessed
print congratulations. FINISH THIS PART
otherwise continue
if letter not in word
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let user guess letter
check if letter in word
if letter in word
check where the letter is in the word
fill the letter in on the blanks
check if all letters are guessed
if all letter are guessed
print congratulations. FINISH THIS PART
otherwise continue
if letter not in word
add 1 to number of errors
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let user guess letter
check if letter in word
if letter in word
check where the letter is in the word
fill the letter in on the blanks
check if all letters are guessed
if all letter are guessed
print congratulations. FINISH THIS PART
otherwise continue
if letter not in word
add 1 to number of errors
check if number of errors greater than 6
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let user guess letter
check if letter in word
if letter in word
check where the letter is in the word
fill the letter in on the blanks
check if all letters are guessed
if all letter are guessed
print congratulations. FINISH THIS PART
otherwise continue
if letter not in word
add 1 to number of errors
check if number of errors greater than 6
if number of errors greater than 6
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let user guess letter
check if letter in word
if letter in word
check where the letter is in the word
fill the letter in on the blanks
check if all letters are guessed
if all letter are guessed
print congratulations. FINISH THIS PART
otherwise continue
if letter not in word
add 1 to number of errors
check if number of errors greater than 6
if number of errors greater than 6
print condolences. FINISH THIS PART
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let user guess letter
check if letter in word
if letter in word
check where the letter is in the word
fill the letter in on the blanks
check if all letters are guessed
if all letter are guessed
print congratulations. FINISH THIS PART
otherwise continue
if letter not in word
add 1 to number of errors
check if number of errors greater than 6
if number of errors greater than 6
print condolences. FINISH THIS PART
otherwise continue

24



let user guess letter
check if letter in word
if letter in word
check where the letter is in the word
fill the letter in on the blanks
check if all letters are guessed
if all letter are guessed
print congratulations. FINISH THIS PART
otherwise continue
if letter not in word
add 1 to number of errors
check if number of errors greater than 6
if number of errors greater than 6
print condolences. FINISH THIS PART
otherwise continue
print word with letters guessed so far

25



let user guess letter
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let user guess letter

guess = input("Guess letter ")

27



guess = input("Guess letter ")
if letter in word
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guess = input("Guess letter ")
if letter in word

if guess in word:
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word = "renetition”
guess = input("Guess letter ")
if letter in word

if guess in word:
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word = "repetition”
guess = input("Guess letter ")

if guess in word:
check where the letter is in the word
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word = "repetition”
guess = input("Guess letter ")

if guess in word:
check where the letter is in the word

for letter in word:

if guess == letter:
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word = "repetition”
guess = input("Guess letter ")

if guess in word:
for letter in word:
if guess == letter:
fill the letter in on the blanks
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word = "repetition”
guess = input("Guess letter ")
if guess in word:
for 1 in range(len(wordj):
[ if guess == word[i]:

fill the letter in on the blanks
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word = "repetition”
guess = input("Guess letter ")

if guess in word:
for i in range(len(word)):
if guess == word[i]:
fill the letter in on the blanks

guess _word[i] = guess
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word = "repetition”
Lguess=word =" " * len(word)

guess = input("Guess letter ")

if guess in word:
for i in range(len(word)):
if guess == word[i]:
fill the letter in on the blanks

guess word[i] = guess
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word = "repetition”
Lguess=word = [" "] * len(word)

guess = input("Guess letter ")

if guess in word:
for i in range(len(word)):
if guess == word[i]:
fill the letter in on the blanks

guess word[i] = guess
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word = "repetition”
guess word = [" "] * len(word)
guess = input("Guess letter ")
if guess in word:
for i in range(len(word)):
if guess == word[i]:

guess word[i] = guess

check if all letters are guessed
if all letter are guessed

print congratulations. FINISH THIS PART
otherwise continue
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word = "repetition”
guess word = [" "] * len(word)
guess = input("Guess letter ")
if guess in word:
for i in range(len(word)):
if guess == word[i]:
guess word[i] = guess

check if all letters are guessed
if all letter are guessed

print congratulations. FINISH THIS PART
otherwise continue

if not "_" in guess_word:
print("Congratulations™)
word_found = True
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word = "repetition”
guess word = [" "] * len(word)

while not word found:

guess = input("Guess letter ")
if guess in word:

for i in range(len(word)):

if guess == word[i]:
guess word[i] = guess
if not " " in guess word:

print("Congratulations™)
word_found = True
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word = "repetition”
guess word = [" "] * len(word)
word found = False
while not word found:
guess = input("Guess letter ")
if guess in word:

for i in range(len(word)):

if guess == word[i]:
guess word[i] = guess
if not " " in guess word:

print("Congratulations™)
word_found = True
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word = "repetition”
guess word = [" "] * len(word)
word found = False
while not word found:
guess = input("Guess letter ")
if guess in word:

for i in range(len(word)):

if guess == word[i]:
guess word[i] = guess
if not " " in guess word:

print("Congratulations™)
word_found = True

if letter not in word
add 1 to number of errors
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word = "repetition”
guess word = [" "] * len(word)
word found = False
no_errors = 0
while not word found:
guess = input("Guess letter ")
if guess in word:

for i in range(len(word)):

if guess == word[i]:
guess word[i] = guess
if not " " in guess word:
print("Congratulations™)
word_found = True

if letter not in word
add 1 to number of errors

if not guess in word:
no_errors += 1
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word = "repetition”
guess word = [" "] * len(word)
word found = False
no_errors = 0
while not word found:
guess = input("Guess letter ")
if guess in word:

for i in range(len(word)):

if guess == word[i]:
guess word[i] = guess
if not " " in guess word:
print("Congratulations™)
word_found = True

if letter not in word
add 1 to number of errors

else:
no_errors += 1
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word = "repetition”
guess word = [" "] * len(word)
word found = False
no_errors = 0
while not word found:
guess = input("Guess letter ")
if guess in word:
for i in range(len(word)):
if guess == word[i]:

guess word[i] = guess
" " in guess _word:
print("Congratulations")
word found = True

if not

else:
no_errors += 1

check if number of errors greater than 6
if number of errors greater than 6

print condolences. FINISH THIS PART 45
otherwise continue



word = "repetition”
guess word = [" "] * len(word)
word found = False
no_errors = 0
while not word found:
guess = input("Guess letter ")
if guess in word:

for i in range(len(word)):

if guess == word[i]:

guess word[i] = guess

" " in guess _word:
print("Congratulations")
word found = True

if not

else:
no_errors += 1
if no_errors > 6:
print("You hang")
game_over = True
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word = "repetition”
uess word = ["_"] * len(word)
[game=over = False
no_errors = 0
while not|game_over:
guess = input("Guess letter ")
if guess in word:

for i in range(len(word)):

if guess == word[i]:

guess word[i] = guess

" " in guess _word:
print("Congratulations")
| game_over |= True

if not

else:
no_errors += 1
if no_errors > 6:
print("You hang")
game_over = True
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word = "repetition”

guess word = [" "] * len(word)
game_over = False

no_errors = 0

while not game_over:

guess = input("Guess letter ")
if guess in word:

for i in range(len(word)):

if guess == word[i]:
guess word[i] = guess
if not " " in guess word:

print("Congratulations")
game_over = True
else:
no_errors += 1
if no_errors > 6:
print("You hang")
game_over = True
print word with letters guessed so far
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word = "repetition”

guess word = [" "] * len(word)
game_over = False

no_errors = 0

while not game over:

guess = input("Guess letter ")
if guess in word:

for i in range(len(word)):

if guess == word[i]:
guess word[i] = guess
if not " " in guess word:

print("Congratulations")
game_over = True

else:
no_errors += 1
if no_errors > 6:
print("You hang")
game_over = True
print("".join(guess_word))
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Readings this week

Think Python Book:
Download pdf here: https://greenteapress.com/wp/think-python-2e/
o Chapter 15
docs.python.org
o https://docs.python.org/3/glossary.html
www.pythonforbeginners.com
o https://www.pythonforbeginners.com/python-glossary
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