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Programming with Python

Dies ist ein Kurs {iber das Programmieren mit der Programmiersprache Python an der
Universitat Hefei (&2 K %).

Die  Webseite  mit  dem Lehrmaterial dieses  Kurses ist  htt-
ps:/ /thomasweise.github.io/programmingWithPython (sieche auch den QR-Kode
unten rechts). Dort kdnnen Sie das Kursbuch (in Englisch) und diese Slides finden.
Das Repository mit den Beispielprogrammen in Python finden Sie unter htt-
ps:/ /github.com/thomasWeise /programmingWithPythonCode.
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Einleitung

® Nur die Programmiersprache Python auf unserem System zu haben ist nicht genug.
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https://www.jetbrains.com/help/pycharm/installation-guide.html
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Einleitung

® Nur die Programmiersprache Python auf unserem System zu haben ist nicht genug.

e OK, technisch gesehen, ist es genug um Python-Programme auszufiihren.
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Einleitung

® Nur die Programmiersprache Python auf unserem System zu haben ist nicht genug.
e OK, technisch gesehen, ist es genug um Python-Programme auszufiihren.

® Aber um verniinftig und effizient Software zu entwickeln, braucht man schon mehr.
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Einleitung

® Nur die Programmiersprache Python auf unserem System zu haben ist nicht genug.
e OK, technisch gesehen, ist es genug um Python-Programme auszufiihren.
® Aber um verniinftig und effizient Software zu entwickeln, braucht man schon mehr.
® Wir wollen ja mit dem Microsoft Windows NotePad programmieren. . .
5
| my_math_3,py - Notepad - [m] X
File Edit Format View Help
'""A third version of our module with mathematics routines.""" ~
» from math import isfinite
" # factorial is omitted here for brevity

def sqrt(number: float) -> float:
Compute the square root of a given 'number .

:param number: The number to compute the square root of .
ireturn: A value 'v' such that 'v * v' is approzimately 'number' .

if number <= 0.0: # Fix for the special case '0':
return 0.0 # We return 0; for now, we ignore negative values.
if not isfinite(number): # Fix for case '+inf’ and "nan':
return number # We return ‘inf’' for ‘inf' and ‘nan’ for ‘nan’.
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Einleitung

® Nur die Programmiersprache Python auf unserem System zu haben ist nicht genug.

e OK, technisch gesehen, ist es genug um Python-Programme auszufiihren.

® Aber um verniinftig und effizient Software zu entwickeln, braucht man schon mehr.

® Wir wollen ja nicht mit dem Microsoft Windows NotePad programmieren. . .

| my_math_3,

File Edit Form
'""A third ver: ©s routines.""" ~

from math import

# factorial is omitt

def sqrt(number: float) ->
Compute the square roo

:param number: The n .
:return: A value 'vy ately number’ .
if number <= 0.0
return 0.0
if not isfini # Fix for case '+1
return return “inf' for ‘inf’ for ‘nan’.
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Einleitung

® Nur die Programmiersprache Python auf unserem System zu haben ist nicht genug.
e OK, technisch gesehen, ist es genug um Python-Programme auszufiihren.

® Aber um verniinftig und effizient Software zu entwickeln, braucht man schon mehr.
® Wir wollen ja nicht mit dem Microsoft Windows NotePad programmieren. ..

e Wir brauchen ein Integrated Development Environment (IDE), ein Programm mit dem
man mehrere der notwendigen Aufgaben in der Softwareentwicklung durch eine bequeme
Benutzeroberflache erledigen kann. h
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Einleitung

® Nur die Programmiersprache Python auf unserem System zu haben ist nicht genug.
e OK, technisch gesehen, ist es genug um Python-Programme auszufiihren.

® Aber um verniinftig und effizient Software zu entwickeln, braucht man schon mehr.
® Wir wollen ja nicht mit dem Microsoft Windows NotePad programmieren. ..

e Wir brauchen ein Integrated Development Environment (IDE), ein Programm mit dem
man mehrere der notwendigen Aufgaben in der Softwareentwicklung durch eine bequeme
Benutzeroberflache erledigen kann. h

® Fiir Python empfehlen wir die PyCharm?5:28:29 IDE, die kostenlos ist. :
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Einleitung

® Nur die Programmiersprache Python auf unserem System zu haben ist nicht genug.
e OK, technisch gesehen, ist es genug um Python-Programme auszufiihren.

® Aber um verniinftig und effizient Software zu entwickeln, braucht man schon mehr.
® Wir wollen ja nicht mit dem Microsoft Windows NotePad programmieren. ..

e Wir brauchen ein Integrated Development Environment (IDE), ein Programm mit dem
man mehrere der notwendigen Aufgaben in der Softwareentwicklung durch eine bequeme
Benutzeroberflache erledigen kann.

e Fiir Python empfehlen wir die PyCharm?>:282° IDE, die kostenlos ist.

® Die Installationsanweisungen fiir PyCharm finden sich unter
https://www.jetbrains.com/help/pycharm/installation-guide.html.
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PyCharm unter Ubuntu Linux installieren

® Nachdem wir die Installationsanweisungen fiir die PyCharm Community Edition fertig g
gemacht haben, wurde angekiindigt, dass diese von einer ,unified edition” ersetzt wird. L

:
:

An Important Update to
PyCharm Community Edition

In our efforts to make PyCharm one powerful
unified product, 2025.2 is the last supported
version of PyCharm Community. With the

2025.3 release, we'll offer a seamless way to

P S ]

free today without waiting for the migration.

Download the unified PyCharm

Free forever, with one month of Pro included.

Read our extended FAQ

migrate to the unified PyCharm.
In the meantime, you can start using the
unified PyCharm with Jupyter notebooks for
R T e m T —
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PyCharm unter Ubuntu Linux installieren

s X700, AW o 5Py

® Nachdem wir die Installationsanweisungen fiir die PyCharm Community Edition fertig g
gemacht haben, wurde angekiindigt, dass diese von einer ,unified edition” ersetzt wird.

® Die folgenden Anweisungen sind daher wahrscheinlich etwas veraltet, sollten aber dennoch
ausreichend instruktiv sein.

An Important Update to
PyCharm Community Edition

In our efforts to make PyCharm one powerful
unified product, 2025.2 is the last supported
version of PyCharm Community. With the
2025.3 release, we'll offer a seamless way to
migrate to the unified PyCharm.

In the meantime, you can start using the
unified PyCharm with Jupyter notebooks for
free today without waiting for the migration.

Download the unified PyCharm

Free forever, with one month of Pro included.

y
4
E
4
i

Read our extended FAQ !
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- PyCharm unter Ubuntu Linux mstalheren

e PyCharm steht unter Ubuntu Linux'®?? als Snap-Package zur Verfiigung.



NG A KT = S T

- PyCharm unter Ubuntu Linux mstalheren

e PyCharm steht unter Ubuntu Linux'®?? als Snap-Package zur Verfiigung.

® Der Installationsprozess ist sehr einfach.
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PyCharm unter Ubuntu Linux installieren

® Zuerst 6ffnen wir ein Terminal in wir [Ctrl]+[Alt|+[ T | driicken.

tweise@weise-laptop: ~

:~$ sudo snap install pycharm-community --classicD
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PyCharm unter Ubuntu Linux installieren

® Zuerst 6ffnen wir ein Terminal in wir [Ctrl]+[Alt|+[ T | driicken.

® Dann schreiben wir das Kommando sudo snap install pycharm --classic und

driicken [ J |.

tweise@weise-laptop: ~

:~$ sudo snap install pycharm-community --classicD

e 8 'Y kx| s -
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PyCharm unter Ubuntu Linux installieren

® Zur Installation brauchen wir die sudo-Privilegien und miissen daher das
eingeben.

tweise@weise-laptop: ~

:~$ sudo snap install pycharm-community --classic
[sudo] password for tweise:

sudo-Passwort
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PyCharm unter Ubuntu Linux installieren

® Die Installation verlauft automatisch.

tweise@weise-laptop: ~

:~$ sudo snap install pycharm-community --classic
[sudo] password for tweise:
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PyCharm unter Ubuntu Linux installieren

® Die Installation verlauft automatisch.

tweise@weise-laptop: ~

:~$ sudo snap install pycharm-community --classic
[sudo] password for tweise:

Download snap "pycharm-community" (388) from channel "stable"
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PyCharm unter Ubuntu Linux installieren

® Die Installation verlauft automatisch.

M tweise@weise-laptop: ~

:~$ sudo snap install pycharm-community --classic
sudo] password for tweise:

Download snap "pycharm-commulyRR«VAREEE:I:H I llalelu Wel s F-TaTaT=N MRS S ¥4 S M/ |- Y AL VA S
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PyCharm unter Ubuntu Linux installieren

® Die Installation verlauft automatisch.

tweise@weise-laptop: ~

:~$ sudo snap install pycharm-community --classic
[sudo] password for tweise:

pycharm-community 2024.1.3 from jetbrains/ installed

85
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PyCharm unter Ubuntu Lmux mstallleren

* Nachdem sie abgeschlossen ist, kénnen Sie den Ubuntu Launcher durch Druck auf |2 |
6ffnen und im Launcher-Fenster pycharm eingeben.

Q pycharml

PyCharm Com...

A 2% 3 k[
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PyCharm unter Ubuntu Linux installieren

* Nachdem sie abgeschlossen ist, kénnen Sie den Ubuntu Launcher durch Druck auf |2 |
6ffnen und im Launcher-Fenster pycharm eingeben. Klicken Sie auf das PyCharm-Symbol.

Q pycharml

PyCharm Com...

A - 2% 3 TR [ waw
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: PyCharm unter Ubuntu Linux installieren

® Der PyCharm Startbildschirm erscheint.

- JETBRAINS IDEs

PyCharm

Community 2024.1.3 .
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- PyCharm unter Ubuntu Linux installieren

. ® Gegebenenfalls miissen Sie nun Lizenzbedingungen entweder zustimmen oder diese
ablehnen.

- JETBRAINS IDEs

PyCharm

Community 2024.1.3 .
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PyCharm unter Ubuntu Linux installieren

e Jetzt lauft PyCharm!

Welcome to PyCharm

PyCharm

Projects

Welcome to PyCharm
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PyCharm unter Microsoft Windows installieren
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PyCharm unter Microsoft Windows installieren

® Nun wollen wir PyCharm unter Microsoft Windows herunterladen und installieren.
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https://www.jetbrains.com/pycharm/download

PyCharm unter Microsoft Windows installieren

® Die Download-Webseite fiir PyCharm ist
https://www.jetbrains. com/pycharm/download for PyCharm.

° [ | @ install PyCharm | PyCharm Do X @ Download PyCharm: The Pythor X+ - & x
<« C ® allhtt ps://www.jetbrains.com/pycharm/download/?section=windows| @ m = B v @

PyCharm  JetBrains IDEs u es v EAP What / Features v Learn w Pricing
Vve vdiue e viprdrit FyLuorn CoOrmirnuriity, dna tdte s

why we proudly offer the PyCharm Community

Edition for free, as our open-source contribution to
support the Python ecosystem. =

PyCharm Community Edition

The IDE for Pure Python Development

Download .exe (Windows) w
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PyCharm unter Microsoft Windows installieren

o Wir klicken auf |.exe (Windows)| um den PyCharm-Download zu starten. |

° [ | @ install PyCharm | PyCharm Doce X @ Download PyCharm: The Pythor X+ - o X

« C @A ) htps//www.jetbrains.com/pycharm/download/?section=window & [ ® v @

PyCharm  JetBrains IDEs u es v EAP What / Features v Learn w Pricing
Vve vdiue e viprdrit FyLuiorn CoOrmirnuriity, drna tdal s

why we proudly offer the PyCharm Community

Edition for free, as our open-source contribution to
support the Python ecosystem. =

PyCharm Community Edition

The IDE for Pure Python Development

Download .exe (Windows hd




PyCharm unter Microsoft Windows installieren

® In dem aufklappenden PopUp-Menii klicken wie ebenfalls auf [.exe (Windows)|. |

° [ | @ install Pycharm | PyCharm Dot X @ Download PyCharm: The Pythor X+ - o X

« C @A € hitps//www.jetbrains.com/pycharm/download/?section=window ® [ ® v @

PyCharm  JetBrains IDEs u es v EAP What / Features v Learn w Pricing
Vve vdiue e viprdrit FyLuorn CoOrmirnuriity, dna tdl s

why we proudly offer the PyCharm Community

Edition for free, as our open-source contribution to
support the Python ecosystem. =

PyCharm Community Edition

The IDE Deve[opment

.exe (Windows ARM6&4)

Download .exe (Windows) a
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PyCharm unter Microsoft Windows installieren
® Der Download beginnt.
g' (im} \ @ Install PyCharm | PyCharm Docu: X [ Thankyou for downloading PyC: X = =) X
< C @ ) https/Awww.jetbrains.com/pycharm/download/download-thanks htmPplatfo.. A ¢ O3 = L RO

Downloads
Choose the regicn to see conte

g Pycham-community-2024.1.3.exe

JET
BRAINS

2.1 MB/s - 6.3 MB of 458 MB, 4 mins lef
erTools Team Tools  Edug
= See more

PyCharm  JetBrins IDEs

Pricing Download -

Thank you for downloading PyCharm!

Your download should start shortly. If it doesn't,
please use the direct link.

Download and verify the file SHA-256 checksum.
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PyCharm unter Microsoft Windows installieren

® Nach dem der Download abgeschlossen ist, fiihren wir das heruntergeladene Programm

aus — z. B. durch Klick auf [Open file|.

~0 nflBIR

:' (im] @ Install PyCharm | PyCharm Docu: X [ Thank you for downloading PyC: X | 4

< C ®

() hitps/Awww.jetbrains.com/py

tmPplatfo... A m = L
Downloads B @ <

-community-2024.1.3.exe 0]
O
JET
BRAINS Developer Tools  Team Tools 2

=

PyCharm e Use Cases EAP What' es Pricing Download

Thank you for downloading PyCharm!

Your download should start shortly. If it doesn't,
please use the direct link.

Download and verify the file SHA-256 checksum.

< \‘;&}M"
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PyCharm unter Microsoft Windows installieren

® Der Installer startet.

T il

p\' (im] [ ] hws‘a\PyCharm\PyC?‘arm‘D:\r X[ Thank you for downloading PyC X 4

< G ® ) hitps/www

=

Download

PyCharm  JetBrains D]

Thank you

Your down 2sn't,
please use

Download and verify the file SHA-256 checksum.

= ETEYRE
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PyCharm unter Microsoft Windows installieren
® Der Installer tut und macht.
(im] @ install PyCharm | PyCharm Docu X [ Thankyou for downloading PyC. X 4= = o) %

JET
BRAINS

=

PyCharm  JetBrins D

Thank you

Your down
please use

Download

2sn't,

Download and verify the file SHA-256 checksum.
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PyCharm unter Microsoft Windows installieren

® Da wir PyCharm installieren wollen, klicken wir auf und erlauben dem Programm,
unser System zu verandern.

User Account Control X

Do you want to allow this app to make
changes to your device?

B pycharmPC-241.17890.14.exe

Verified publisher: JetBrains s.r.o.
File origin: Downloaded from the Internet

Show more details

Yes No
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PyCharm unter Microsoft Windows installieren

® Wir sind im Willkommensbildschirm des Installers angekommen. Wir klicken [Next|.

Downloads

Choose the region to see conte

B PyCharm Community Edition Setup

Welcome to PyCharm Community
Edition Setup

Setup will guide you through the installation of PyCharm
Community Edition.

Itis recommended that you close all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue.

| for

load —

-2024.1.3.exe

rm!

t dog

the direct link.
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PyCharm unter Microsoft Windows installieren

® Wir kdnnen den Installationsordner auswahlen (oder einfach auf der Standareinstellung

lassen) und klicken [Next|,

ekl

L.

| for

load

&, PyCharm Community Edition Setup

Downloads

Choose the region to see conte

PC Choose Install Location
—_ Choose the folder in which to install PyCharm Community
Edition.

Setup will install PyCharm Community Edition in the following folder. To install in a different
folder, click Browse and select another folder. Click Next to continue.

Destination Folder

Browse...

Space required: 1.7 GB
Space available: 214.0 GB

<o =

-2024.1.3.exe

rm!

t dog

Ed

the direct link.

~0 nflBIR
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PyCharm unter Microsoft Windows installieren

® Wir lassen alle Optionen auf den Standardeinstellungen und klicken [Next|.

Downloads

Choose the region to see conte

-2024.1.3.exe

B PyCharm Community Edition Setup

PC Installation Options

Configure your PyCharm Community Edition installation
Create Desktop Shortcut Update PATH Variable (restart needed)
[“IPycharm Community Edition [[Jadd "bin" folder to the PATH

Update Context Menu
[Jadd "Open Folder as Project”

Create Associations.

Oy

| for rm!

load o bl et dog

the direct link.
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PyCharm unter Microsoft Windows installieren

~0 nflBIR

® Wir lassen alle Optionen auf den Standardeinstellungen und klicken [Install.

A Downloads
Choose the region to see conte

-2024.1.3.exe
B PyCharm Community Edition Setup

Choose Start Menu Folder
E Choose a Start Menu folder for the PyCharm Community Edition
shortcuts.

Select the Start Menu folder in which you would like to create the program's shortcuts. You
can also enter a name to create a new folder.

7-POF

Accessbility

Accessories

Administrative Tools

Maintenance

Microsoft Office 2013

Oracle VM VirtualBox Guest Additions
SSL VPN Client

Startup

System Tools I
TencentvideohPlayer H

TextPad 8

load R We (0]
the direct link.
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PyCharm unter Microsoft Windows installieren

® Die Installation beginnt.

Choose the region to see conte

&, PyCharm Community Edition Setup

FC Installing
_ Please wait while PyCharm Community Edition is being instaled.

Extract: app-clint. jar... 54%

Show details

| for

load

< Back

Downloads

Mext >

Cancel

rm!

t dog

the direct link.

=g e
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PyCharm unter Microsoft Windows installieren

* Die Installation ist abgeschlossen. Wir wahlen ,Run PyCharm' aus und klickeb [Finish |

. . Downloads
Choose the region to see conte

-2024.1.3.exe

B, PyCharm Community Edition Setup

Completing PyCharm Community
Edition Setup

PyCharm Community Edition has been installed on your
computer.

Click Finish to close Setup.

[“JRun PyCharm Community Editior

| for rm!

load ot dog
the direct link.
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PyCharm unter Microsoft Windows installieren

® Der Willkommensbildschirm von PyCharm.

b

-~ . Downloads
Choose the region to see contel

- JETBRAINS IDEs

PyCharm.

Community 2024.1.3

use the direct link.
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PyCharm unter Microsoft Windows installieren

® Wir konnen entscheiden, ob wir den Nutzungsbedingungen zustimmen und klicken auf

[ PyCharm User Agreement

( ).

EAP — you may elect to use Early Access, Beta, or Nightly versions of a
Community Edition product under the JetBrains Early Access Program
(“EAP”). This allows you to try pre-release versions and to evaluate newly
planned features. Such use is subject to the JetBrains EAP User Agreement =
available at (If =
you cease to use EAP products but continue to use the Community Edition,
such use will continue to be governed by these terms.

Opportunity to review — You declare that you have had sufficient
opportunity to review these terms, understand the content of all of its
clauses, negotiate its terms, and seek independent professional legal advice
in that respect before entering into it. Consequently, any statutory “form
contract” (“adh<sion contract”) regulations shall not be applicable to these
terms.

& | confirm that | have read and accept the terms of this User Agreement

Exit Continue
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PyCharm unter Microsoft Windows installieren

® \Wir konnen entscheiden, ob wir Nutzerstatistiken an JetBrains schicken wollen. Ich

entscheide mich fiir [Don't Send|.

[E] Data Sharing

DATA SHARING

Help JetBrains improve its products by sending anonymous data about
features and plugins used, hardware and software configuration, statistics
on types of files, number of files per project, etc. Please note that this will
not include personal data or any sensitive information, such as source code,
file names, etc. The data sent complies with the

Don't Send Send Anonymous Statistics




PyCharm unter Microsoft Windows installieren

e PyCharm lauft!

]

et

PyCharm

Projects
Customize
Plugins

Learn

Welcome to PyCharm

New Project Get from VCS

Take a quick onboarding tour

Start Tour

——

.
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Zusammenfassung




Zusammenfassung

® Nun haben wir PyCharm installiert.
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Zusammenfassung

® Nun haben wir PyCharm installiert.

]
5 ® Damit haben wir eine komfortables Integrated Development Environment (IDE) fiir die
i Programmiersprache Python.

I - - el L —- T e e e e R T
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Zusammenfassung

® Nun haben wir PyCharm installiert.

"
5 ® Damit haben wir eine komfortables Integrated Development Environment (IDE) fiir die
i Programmiersprache Python.

e Cool.

P .y



IS4 !
Thank youl
Vielen Dank!
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Glossary (in English) |

Bash is a shell used under Ubuntu Linux, i.e., the program that ,runs” in the terminal and interprets your commands, allowing you
to start and interact with other programs®'1%:3°_ Learn more at https://www.gnu.org/software/bash.

IDE An Integrated Developer Environment is a program that allows the user do multiple different activities required for software
development in one single system. It often offers functionality such as editing source code, debugging, testing, or interaction
with a distributed version control system. For Python, we recommend using PyCharm. On Apple systems, Xcode is often used.

iOS is the operating system that powers Apple iPhones®2!. Learn more at https://www.apple.com/ios.

iPadOS is the operating system that powers Apple iPads®. Learn more at https://wwu.apple.com/ipados.

IT information technology

Linux is the leading open source operating system, i.e., a free alternative to Microsoft Windows!'7:20:24:26 \\e recommend using it
for this course, for software development, and for research. Learn more at https://www.linux.org. Its variant Ubuntu is
particularly easy to use and install.

macOS or Mac OS is the operating system that powers Apple Mac(intosh) computers”'z:l. Learn more at
https://www.apple.com/macos.

Microsoft Windows is a commercial proprietary operating system>. It is widely spread, but we recommend using a Linux variant such as Ubuntu
for software development and for our course. Learn more at https://www.microsoft.com/windows.

PyCharm is the convenient Python IDE that we recommend for this course®®:28:29 |t comes in a free edition, so it can be downloaded
and used at no cost. Learn more at https://www.jetbrains.com/pycharm.

9-11,27

Python The Python programming language , i.e., what you will learn about in our book?”. Learn more at https://python.org.
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Glossary (in English) Il

sudo

terminal

Ubuntu

unit test

Xcode

In order to perform administrative tasks such as installing new software under Linux, root (or “super”) user privileges as
needed®. A normal user can execute a program in the terminal as super user by pre-pending sudo, often referred to as “super
user do.” This requires the root password.

A terminal is a text-based window where you can enter commands and execute them®'®. Knowing what a terminal is and how
to use it is very essential in any programming- or system administration-related task. If you want to open a terminal under
Microsoft Windows, you can Druck auf @+®, dann Schreiben von cmd, dann Druck auf Under Ubuntu Linux,
[Alt)+[T ] opens a terminal, which then runs a Bash shell inside.

is a variant of the open source operating system Linux®®. We recommend that you use this operating system to follow this
class, for software development, and for research. Learn more at https://ubuntu.com. If you are in China, you can download it
from https://mirrors.ustc.edu.cn/ubuntu-releases.

Software development is centered around creating the program code of an application, library, or otherwise useful system. A
unit test is an additional code fragment that is not part of that productive code. It exists to execute (a part of) the productive
code in a certain scenario (e.g., with specific parameters), to observe the behavior of that code, and to compare whether this
behavior meets the specification®3715:18:23 |f ot the unit test fails. The use of unit tests is at least threefold: First, they
help us to detect errors in the code. Second, program code is usually not developed only once and, from then on, used without
change indefinitely. Instead, programs are often updated, improved, extended, and maintained over a long time. Unit tests can
help us to detect whether such changes in the program code, maybe after years, violate the specification or, maybe, cause
another, depending, module of the program to violate its specification. Third, they are part of the documentation or even
specification of a program.

is offers the tools for developing, testing, and distributing applications as well as an IDE for Apple platforms such as macOS

and i0S*°.
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