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Welcome

To deal with delivery this semester.

« Module website on GitHub will contain all static content.

« Moodle will be used for uploading assignments and announcements.

« Slack will be used for instant messaging, one-to-one and zoom sessions.
also

« Google's colaboratory (Colab) will be used as our computational
environment for all practicals. You can, of course, use your own installation
of python (I prefer anaconda) but for simplicity | will try to use colab
only. Note when using colab on campus you need to login in using a
google account that is not linked to your WIT student account. | suggest
you create a second google account with ".colab" appended to your
student number. We will cover this in the first practical.

B Announcements

Upload Python/Colab Notebook Assignments

<& P00 - Introduction to Python and Colab

e Main entry point.

Logic

discretemathematics-202122.github.iolive/

GitHub

Discrete Mathematics

We will start this module with a short overview of the module aims and
objectives, and a summary of what you should expect from me and what |
‘expect from you during the module.

In this section, on propositional calculus, we will discuss how we analyise
statements and how to construct statements using logical operators.

Methods of Mathematical Proof

Sets

In this topic we will review techniques commonly used to prove or disprove
mathematical claims. These techniques are universal, L., apply across all of
Discrete d beyond. In order to the techniques | will
intentionaly pick "non-typical” mathematics problems, in the hope that this helps
to show their wide applicabliity.

Review of Set notation and concepts

Relations and Functions

In this section we will cover the basics of relations. A relation is essentially a set
where every element is an ordered palr, called a key-value pair. From this we will
r 2 very ¥ relation called A functi
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(C) Q Search Discrete |

+ Add a bookmark

o Welcome message sent out Tuesday, September 21t v

e Moodle main welcome peinting to external website done

o External website has topic 0 Module Overview done with this week's lecture notes and notebook. O a

Wil upload topic 1 Logic tomorrow ® O ® coom_Poo_-_introduction_to_Py | + Q
knackered so stopping here . .getting old < C B & colb .google.comygithubldiscr oo e® >0

@ DenisFiynn 1152711
4 | noticed you don't have a picture, so searched for one and | think it's y
knackered looking:

co ) DM_P0O_-_Introduction_to_Python_and_Colab.ipynb © shre & m

File Edit View Insert Runtime Tools Help

o +Code +Text @ CopytoDrive Connect ~ P Editng | A
mage-png Table of contents X P 7 Fing
Voo
Q Practical 00 - Introduction to Python and
Colab ~ Practical 00 - Introduction to Python and Colab
<o Setup
Introduction
o Mathematics Concepts ~ Setup
Python Concepts
Using Python as a Galoulator Please enter your following details and press Shift-Enter to save:
Extra - A Python Playground
Review/Feedback your_student_number: ' Insert text here
Wednesday, September 22nd v Section your_name: " Insert text here
Kkmurphy 7:04 AM Show code
4 that was my before picture
Send a message to Denis Flynn [ ] # setup magic, do not edit this cell! Just press Shift+Enter or
z import urllib.request
content = urllib.request.urlretrieve ("http://discretemathematis
exec(open(content[0]).read())
r 1 setup_practical(locals())
~ Introduction
+ In this practical we will Introduce the Python programming language and Gi
notebooks for interactive programming.
= « Cover the procedure used for downloading practical notebooks and for uple

o x

e Uploading of assignments.

e Online quizzes.

e Instant messaging (timetable

e Links to python notebooks

e All static content

External resources

changes etc) e View, edit and run python

notebooks.

Public and one-to-one
questions

J
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I. Locating and Opening Notebooks
e Notebooks are listed on the Moodle main page and within topics on the Githib website.
e Clicking on Colab opens notebook in Colab.
e Need a separate Google account to use colab.
e Need to login and click on authorship warning before editing.



Locating and Opening Notebooks

Step 1 — Locating and Opening Notebooks

Start from Moodle

rsefvie php

Discrete Mathematics-17080-[2021-2022]

My Home | My modules / Discrete Mathematics-17080-[2021-2022

Welcome

To deal with delivery this semester

« Module website on GitHub will contain all static content.
« Moodie will be used for uploading assignments and announcements.
« Slack will be used for instant messaging, one-to-one and zoom sessions

+ Google's colaboratory (Colab) will be used as our computational
environment for all practicals. You can, of course, use your own installation
of python (| prefer anaconda) but for simplicity | willtry to use colab
only. youneedto
google account that is not linked to your WIT student account. | suggest
You create a second google account with *.colab" appended to your

this in the

3 Announcemente

Select notebook
from list

Q © 0 ® g Discrots Msmemtics-17080- |+
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&  moodie.witie/mod/assign/view.php
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Discrete Mathematics-17080-[2021-2022]

My Home | My modules / Discrete
/P00 - Introduction tc n

C 8 @ discretemathemat

=aPractical 00 - Introduction to Python and Colab Modue insoducton
fab The am of our firstpractical i o get you staried wih the Pyinon programming language and working i
notebooks using Google's colab environment,

Open in Colab

athematics~17080-[2021-2022] | Welcome

Latest announcements

23 Sep, 1211
oD
Kieran Murphy thon and Colab
hu 14:15 tutorial for group W3 (2] Formula Sheet and Exam Papers
cancelled See external w This page wil contain a ink to a formula shecet covering most of the noation that we vl use curing this

modules and some exam papers ffom previous years.

Open

Attempt number

This is attempt 1. m Related Resources

“This page will contain liks to material that is elated to this module or that | think you might find Interesting

Submission ‘Submitted for grading
status Open
Gradingstatus Nt graded

JPload Python/Colab Notebook Assignments

& P00 - Introduction to Python and Colat

Duedate Saturday, 25 September 2021, 11:00 PM
Time remaining 1day 7 hours

Last modifi Thursday, 23 September 2021, 12:02 PM
Submission

prom—— » Comments (0)

Start from Github

e e @ discretemathematics 202122 github.iofive/

Module Introduction

5-202122.githubloflive/topics/00-Module_introduction/index.ht i @ © > ©
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€ ©DM_POO_- Introduction to_Python_and_Colab.pynb
File Edit View Insert Runtime Tools Help

Q

Table of contents.

C = | @ colabresearch

Practical 00 - Introduction to Python and
Colab

Sewp
Introduction
Mathematics Concepts
Python Concepts
Using Python as a Calculator
Extra- A Python Playground

Review/Feedback

Section

X

athem; 2O>0 &

+Code +Tedt = 4 CopytoDiive Comnect ~ | Ediing A

v/

~ Practical 00 - Introduction to Python and Colab

~ Setup

Please enter your following details and press Shift-Enter to save:

your_student_number: ' Inserttext here

your_name: " Insert text here

Show code

[ ] # setup magic, do not edit this celll Just press ShiftiEnter or

import urllib.request
content = urlli

estec (open (content[0]) .read())
setup_practical (locals())

("hetp:

~ Introduction

« In this practical we wil Introduce the Python programming language and G
notebooks for interactive programming.
« Cover the procedure used for downloading practical notebooks and for upl

o x
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Locating and Opening Notebooks

Step 2 — Login Before You Start Editing . ..

/

Login before editing.

Use a different Google account from
your WIT linked student account.

Use only one Google account®with
Colab.

~\

~ Setup

nnnnnnn

~ Practical 00 - Introduction to Python and Colab

Please enter your following details and press Shift-Enter to save:

(e

~ Introduction

* Inthis practical we willIntroduce the Python programming language and G:

notebooks for interactive programming.
« Cover the procedure used for downloading practical

notebooks and for upl

"Switching between Google accounts is a pain. To avoid this I use a separate browser for Colab work

browser is a good option.

Table of contents

nnnnnnnnnnnnnnnnnnnnnnnnnnnn

~ Setup

.

e To edit (the just opened) notebook
click on Run Anyway.

To continue editing from a previous
session, click Cancel, then select menu
File — Open notebook, then select
your notebook from Recent list.

rWhen you run a cell you will get a ‘This notebook was R
not authored by Google.” warning:

\

J

@ share B o
‘. g A

Ve
~ Practical 00 - Introduction to Python and Colab

©  Please enter your following details and press Shift-Enter to save:

. The Opera
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Locating and Opening Notebooks

Step 3 — Enter Details and Run Practical Setup. ..

® © ® oDM_POO_-_Introduction_to_Py () Opera Web Browser | Faster, + Q
< 88 @ colab.research.google.com/github/discretemathematics-202122/live/blob/main/topics/0 £ @ > Q | & =
DM_POO_-_Introduction_to_Python_and_Colab.ipynb
( J O ! ! —a Yt - - Py @ Share £ 0 f \
File Edit View Insert Runtime Tools Help Cannotsave changes
. + Code + Text & Copy to Drive v ML - /' Editing A

i ok = @ In the first cell, enter your student number and name

a and exceute the cell.
|7 Setup

@ Execute the second cell to complete the setup.

= ease enter your following detal d press Shift-Enter to save:
roue soutent.mumbers 666 You should see message:
(13 g 29
your_same: " kmurphy / Python practical setup tools ...",
The version number is currently 2021 . 1, but this
[10] 1 # setup magic, do not edit this cell! Just press Shift+Enter or click on arrow at top-left K Wlll Change- j
3 import urllib.request
4 content = urllib.request.urlretrieve ("http://discretemathematics-202122.github.io/live/resourc
5 exec(open(content[0]).read())
6 setup_practical(locals())
Loading ...
hon practical setup tools version 2021.1. See DiscreteMatl ics-202122 github.ioflive
RNV A |
~ Introduction
« In this practical we will Introduce the Python programming language and Google's colab notebooks for interactive
programming.
* Cover the procedure used for downloading practical notebooks and for uploading completed notebooks to moodle
=

O0s completed at 18:19 ® X
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2. Edit and Working with Notebooks

e A notebook is a list of cells which are either:
text — contain markdown text, where markdown is a simple but effective technique to typeset content

code — which contain python code to run.
e The Colab interface has many features to help with editing notebooks, so it is worth spending some time

just playing with it.



Edit and Working with Notebooks

Edit and Working with Notebooks

( Toolbar to
show/hide table
of contents,
find/replace,

code snippets,
and files.

(" Click on

the arrow to
hide/show
section. (This
is called code
folding.) When
hidden see note
for number of
hidden cells.

\_

<
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<

€0 DM_PQ0_-_Introduction_to_P {1 Tikz cal

lout: positioning start

oo
@

+

¢)DM_POO_-_Introduction_to_Python_and_Colab.ipynb

File Edit View Insert Runtime Tools Help

<

v

+ Code + Text

B T BT SRV v Ep e S R TY

£ Copy to Drive

|Dlsing Python as a Calculator

Shift+Enter to evaluate/run.

s

T B I < @

&

T UL GO PESTS Uus T

@ colab.research.google.comfgithub/discretemathematics-202122/live/blob/mainftopics/0 [ [© B> Q

D Share

RAM
v Disk T

[V RTE TR

10

Click to access setting includ-
ing hide/show line numbers

# Editing ~

/ We can use python as an expensive calculator ... in each of the following exercises follow the instructions and use

Lrivesxeoy i

\

(cnck to hide/show menu & ribbon)

**Question 1** (standard arithmetic operations)

Evaluate the expression: \\(243%5\\)

_Notes:

* The four standard arithmetic operations \\(+,
-.*,/\\) and the use of parenthesis are
supported in python,
| * Standard BOMDAS rules for the order of
operations apply.
| * The “# character is used to mark the start
of a comment.

Question 1

(standard arithmetic operations)

Evaluate the expression: 2 + 3 # 5

Notes:

» The four standard arithmetic operations +, —, =*, /
and the use of parenthesis are supported in python,
+ Standard BOMDAS rules for the order of operations

apply.

* The # character is used to mark the start of a

Comm

ent.

+ Code -

+ Text -
—

<

This toolbar appears when editing a cell. )
Buttons move cell up / down, delete etc.

\( When editing a text cell, the cells
splits into two — the left is the
source (in markdown) and the

[ ]I 1 # Question 1
2

Qu¢stion 2 (powers)
aluate the expression: 21000

otps:

CClick on the [ ] or ® to run the current cell.)

right is the generated output.

Move mouse pointer to centre of top
or bottom edge of cell to insert a
code (or text) cell in that location.

8of 12



Edit and Working with Notebooks

Review / Feedback

[ ]
<

ol

<>

@ O DM_P0O0_-_Introduction_to_Py  + Q
88 @ colab.research.google.com/github/discretemathematics-202122/live/blob/main/topics/0 & [€ > Q .L‘ =
DM_POO_-_Introduction_to_Python_and_Colab.ipynb
o = - = _to_Pyt - = PY > Share £
File Edit View Insert Runtime Tools Help Cannotsave changes
+ Code + Text ¢ Copy to Drive e ﬁgﬁ b 2 Editing ~

~ Review/Feedback

N -
° One of disadvantage of going online is that students can lose out on opportunities to provide feedback on how they
think the semester is progressing and in particular for Discrete Mathematics, how they easy/difficult,
interesting/boring, useful/confusing they find the material. By completing the following you will help us improve our
delivery.
Please enter your feedback and click on arrow at top-left to save.

This practical
How difficult did you find this practical?

practical_difficulty: Some bits were hard but overall it was doable -

Including online session time, how long (in minutes) did it take for you to finish this practical?

practical duration: 30

This week’s material

How difficult did you find each of the following this week (0=too easy 3=easy, 5=just right, 7=a bit difficult,
10=impossible)?

lecture_difficulty: @ 0
tutorial_gquestions_difficulty: @ 0

Use the line below to enter any comments — what you liked, what you did not like. Again all feedback is welcome.

L

/At the end of each notebook, we have a short question-
naire which we would like you to complete so that we
can have a better idea as to how you are fairing. Ev-
erything entered here will be taken in the strictest confi-
dence and we will do our best to address any issues.
We are interested in:

@ Difficulty of material — are we assuming too
much prior knowledge? do we need to give me
examples? etc.

@ The length of time you spend on the Discrete
Mathematics activities — both spending too little
and spending too much time on an activity is
common.

@ Is there anything that we should start/stop doing?

J
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3. Downloading and Submitting Notebooks to Moodle 10
e Colab automatically saves your notebook as you work, but you need to submit it to Moodle for grading.
e Download python ipynb using the Colab menu option
e Notebook should be saved to your Download folder.
e Open Moodle and upload file.



Downloading and Submitting Notebooks to Moodle

Download Notebook as a ipynb

® © ® coDM_POO_-_Introduction_to_Py  { } Tikz callout: positioning start o | -+ Q
< C B8 @ colab.research.google.com/github/discretemathematics-202122/live/blob/main/topics/0 & [€ > Q _L. =
cO ) DM_POO_-_Introduction_to_Python_and_Colab.ipynb e share €2 o f \
Edil View Insert Runtime Tools Help
R SENE L e @ From the Colab menu select
e rrebock  apply. R PN File—Download—Download 1pynb.
Q Open notebook S8/CH1+0 the start « The # character is used to mark the start of a . .
., | Upload otobook | comment, @ This should store a copy of your notebook in
- your Downloads folder.
Save a copy in Drive . . . .
Save a copy as a GitHub Gist o ThlS ﬁle IS a teXt encoded ﬁle Wlth extenSlOn
Save a copy in GitHub .
ipynb
Save #/Crl+s
Revisionnistory e @ You need to upload this file to Moodle for
TS e grading,
Print ®/Ctr+P Download . k /
[ ] 1# Question 2
2
Question 3 (Integer division and reminder) eoe Downloads =< E R » Q
Evaluate the expression: 13 mod 3. Hame siee find
Notes: f) DM_P0O__introduction...Python_and_Colab.ipynb 11 KB ipynb
« The modules operator returns the reminder on division, it is written as % in python, and is u®&d sirr
operatiors (such as +, - etc). For example 11 % 4 returns 3 since 4 divides into 11 two times w
= The integer division in python is written using // asin 13//5 returns 2.
[1] 1 # Question 3 r
B 2
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Downloading and Submitting Notebooks to Moodle

Uploading and Submission to Moodle

© 0 ® L Discroto Mathematics 70801+

W0

< C 8 | @ moodie.witie/mod/assign/view.php

= moodle.wit S e

| P00 - Intraduction to Python and Colab

POO - Introduction to Python and Colab

Submission status

Attemptnumber  This is attempt 1.

eoe
Submission No attempt
Name
status
@ DM_PO0__introc
Grading status Not graded
Due date Saturday, 25 September 2021, 11:00 PM

Time remaining 10 hours 7 mins

© © ® s Discrets Mathematics- 70801+

< C 8

= moodle.wil 29

P00 -

See exte

Downloads

iii
o
|
<
jeol

File

duction...Python_and_Colab.ipynb

Last modified

Submission

comments » Comments (0)

Add submission

Mathamatis-17080- +

IPIIENE" & moodle.witie/modfassign/view.php

= moodle.wit

POO - Introduction to Python and Colab

See external website for detalls.

Submission status

Attemptnumber  This is attempt 1

(Or, if you have submitted\
a notebook already ...
Remove first submission, -
and then upload a new
knotebook using Edit

‘Submitted for grading

Gradingstatus  Not graded
Due date Saturday, 25 September 2021, 11:48 PM
Time remaining 10 hours 32 mins

Thursday, 23 September 202J12:02 PM

» Comments (0)

dit subMission femove submission

You can still make changes to your submission.

W0

&  moodle.wit.ie/mod/assign/view.php

‘

Discrete Mathematics-17080-[2021-2022]

My Home |/ My modules / Discrete Mathematics-17080-[2021-2022] | Welcome
| POO - Introduction to Python and Colab / Edit submission

Introduction to Python and Colab

ebsite for details.

Maximum file size: 2GB, maximum number of files: 10

< Announcements

D O & ® #H OE &
® Files
O Name Last modified = Size

.
=] DM_P00__Introduction_to_Python_and_Colab.ip  5/09/21, 1228  10.7K
ynb

Jump to.. s

Make sure you have a single note-
book in submission box before
selecting Save
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