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Programming with Python

Dies ist ein Kurs iiber 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 x
4

l ® Ich habe Programmieren in den 1990ern mit Turbo TURBO PASCAL

: Pascal®® gelernt.
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Die Titelseite vom Turbo Pascal(® Version 7.0 — User’s Guide™, copyright Borland.

B W — . A w A AT, "He I .



P, RS TR VYT TR A - e - _F

‘ Einleitung

4

l ® Ich habe Programmieren in den 1990ern mit Turbo TURBO PASCAL

Pascal®® gelernt.

® Hauptsachlich habe ich es mir selber beigebracht, wobei

: ich zwei Quellen verwendet habe.
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Die Titelseite vom Turbo Pascal(® Version 7.0 - Users Guide™, copyright Borland.
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‘ Einleitung

4

l ® Ich habe Programmieren in den 1990ern mit Turbo TURBO PASCAL

Pascal®® gelernt.
® Hauptsachlich habe ich es mir selber beigebracht, wobei

: ich zwei Quellen verwendet habe:
1' BUCher USER’S GUIDE
W INSTALLATION
B INTEGRATED DEVELOPMENT ENVIRONMENT (IDE}
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: Einleitung
r

" ® |ch habe Programmieren in den 1990ern mit Turbo TURBO PASCAL ]

Pascal®® gelernt.
® Hauptsachlich habe ich es mir selber beigebracht, wobei
ich zwei Quellen verwendet habe: |

1. Biicher ) ) USER'S GUIDE )
2. Das groRartige Hilfesystem von Turbo Pascal

W INSTALLATION

f
.
B INTEGRATED DEVELOPMENT ENVIRONMENT (IDE} ,
W UNITS ‘
W POINTERS '
| 00

BORLAND

Die Titelseite vom Turbo Pascal(® Version 7.0 - User’s Guide™, copyright Borland.
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: Einleitung

; ]
e B . [
® |ch habe Programmieren in den 1990ern mit Turbo ¢
' Pascal*® gelernt. TURBO PASCAI'
® Hauptsachlich habe ich es mir selber beigebracht, wobei &
. ich zwei Quellen verwendet habe: ¥
1. Biicher A ) USER'S GUIDE )
2. Das groRartige Hilfesystem von Turbo Pascal
® Dieses Hilfesystem hatte jeden einzelnen Befehl der O T R T
Sprache aufgelistet, mit Beispielen! = s
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Die Titelseite vom Turbo Pascal(® Version 7.0 - User’s Guide™, copyright Borland.
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: Einleitung

' ® |ch habe Programmieren in den 1990ern mit Turbo

Pascal®® gelernt.

® Hauptsachlich habe ich es mir selber beigebracht, wobei
ich zwei Quellen verwendet habe:
1. Biicher
I 2. Das groRartige Hilfesystem von Turbo Pascal
® Dieses Hilfesystem hatte jeden einzelnen Befehl der
I Sprache aufgelistet, mit Beispielen!

® So konnte ich selbststindig neue Befehle lernen und
ausprobieren.
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: Einleitung

® |ch habe Programmieren in den 1990ern mit Turbo
Pascal®® gelernt.

® Hauptsachlich habe ich es mir selber beigebracht, wobei
ich zwei Quellen verwendet habe:
1. Biicher
2. Das groRartige Hilfesystem von Turbo Pascal

® Dieses Hilfesystem hatte jeden einzelnen Befehl der
Sprache aufgelistet, mit Beispielen!

I ® So konnte ich selbststindig neue Befehle lernen und
ausprobieren.

® Wie kénnen Sie neue Befehle fiir Python lernen und
‘ ausprobieren?
r M T SE R Twees. — o A e e
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Die offizielle Dokumentation verwenden

® Angenommen, Sie kennen den Namen eines Kommandos und wollen mehr dariiber
erfahren, z. B. die genaue Bedeutung, Beschrankungen fiir die Werte der Parameter,
mogliche Fehler, usw.



https://docs.python.org/3
https://docs.python.org/3
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Die offizielle Dokumentation verwenden

® Angenommen, Sie kennen den Namen eines Kommandos und wollen mehr dariiber
erfahren, z. B. die genaue Bedeutung, Beschrankungen fiir die Werte der Parameter,
mogliche Fehler, usw.

® Dafiir gibt es einen kompletten Katalog mit Hilfe fiir Python: die Python 3
Documentation** bei https://docs.python.org/3.
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Die

offizielle Dokumentation verwenden

Angenommen, Sie kennen den Namen eines Kommandos und wollen mehr dariiber
erfahren, z. B. die genaue Bedeutung, Beschrankungen fiir die Werte der Parameter,
mogliche Fehler, usw. .
Dafiir gibt es einen kompletten Katalog mit Hilfe fiir Python: die Python 3 ‘
Documentation* bei https://docs.python.org/3.

Dies sollte Ihr erster Ansatzpunkt sein, wenn Sie mehr {iber Python lernen wollen.

Po g~ T T @ s G R U SN (e W € R I = j


https://docs.python.org/3
https://docs.python.org/3

Die

offizielle Dokumentation verwenden

Angenommen, Sie kennen den Namen eines Kommandos und wollen mehr dariiber
erfahren, z. B. die genaue Bedeutung, Beschrankungen fiir die Werte der Parameter,
mogliche Fehler, usw.

Dafiir gibt es einen kompletten Katalog mit Hilfe fiir Python: die Python 3
Documentation* bei https://docs.python.org/3.

® Dies sollte Ihr erster Ansatzpunkt sein, wenn Sie mehr {iber Python lernen wollen.
® Diese Hilfe steht auch in Chinesisch bereit!
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Die offizielle Dokumentation verwenden

Angenommen, Sie kennen den Namen eines Kommandos und wollen mehr dariiber
erfahren, z. B. die genaue Bedeutung, Beschrankungen fiir die Werte der Parameter,
mogliche Fehler, usw.

Dafiir gibt es einen kompletten Katalog mit Hilfe fiir Python: die Python 3
Documentation* bei https://docs.python.org/3.

® Dies sollte Ihr erster Ansatzpunkt sein, wenn Sie mehr {iber Python lernen wollen.
® Diese Hilfe steht auch in Chinesisch bereit!
® Nehmen wir an, Sie wollen mehr iiber die Funktion ceil erfahren.
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Die offizielle Dokumentation verwenden

® Nehmen wir an, Sie wollen mehr Gber die Funktion ceil erfahren.

® Wir besuchen die Website Python 3 Documentation bei https://docs.python.org/3.

3 @ 3.133Documentation x| + x
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Python 3.13.3 documentation

Welcome! This is the official documentation for Python 3.13.3.

Documentation sections:

What's new in Python 3.13?

Or all "What's new" documents since Python 2.0

Tutorial
Start here: a tour of Python's syntax and features

Library reference
Standard library and builtins

Language reference
Syntax and language elements

Python setup and usage
How to install, canfigure, and use Python

Python HOWTOs
In-depth topic manuals

Installing Python modules
Third-party modules and PyPi.org

Distributing Python modules
Publishing moduies for use by other people

Extending and embedding
For C/C++ programmers

Python's C API
C APl reference

FAQs

Frequently asked questions (with answers!)

Deprecations
Deprecated functionality

i
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Die offizielle Dokumentation verwenden

b 22 |

® Wir kdnnen verschiedene Sprachen auswahlen, auch Chinesisch ... aber lassen wir es bei
Englisch.

& | @ 3.133Documentation x | + v 5 ® &
« = C QO B https//fdocs.python.org/3/ ¥ | @ search D ¥ @ H § =
X @ 3133 v| |Q Quicksearch ‘Go‘

ation
English v

English r Python 3.133.
Spanish| espanol

French | francais

Italian | italiano Installing Python modules

Japanese | B8 120 Third-party modules and PyPl.org

L Korean | 230{ —

~ Polish | palski Distributing Python modules

2 ish | polski

= o ures Publishing moduies for use by other people
Brazilian Portuguese | Portugués brasileiro
Turkish | Tarkee Extending and embedding
simplified Chinese | f§#H S For C/C++ programmers

o Traditional Chinese | X Python's C API

3 Fymon o secuny-Txes C AP reference

1 Python 3.10 (security-fixes)

] . v FAQs

lﬁ Python 3.9 (security-fixes) Frequently asked questions (with answers!)

=

Python 3.8 (EOL) Deprecations

Python 3.7 (EOL) Deprecated functionality
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® Wir gegen ceil in die Suchbox ein und klicken auf

Die offizielle Dokumentation verwenden

=
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Python 3.13.3 docu

Welcome! This is the official documentation
Documentation sections:

What's new in Python 3.13?

Or all “What's new” docus

s since Py

Tutorial
Start here: a tour of Pythonis syntax and features

Library reference
Standard tibrary and builtins

Language reference
Syntax and language elements

Python setup and usage
How to install, configure, and use Python

Python HOWTOs

In-depth topic manuals

B T e —|

Installing Python modules
Third-party modules and PyPi.org

Distributing Python modules
Publishing moduies for use by other people

Extending and embedding
For C/C++ programmers

Python's C API
C APl reference

FAQs

Frequently asked questions (with answers!)

Deprecations
Deprecated functionality




Die offizielle Dokumentation verwenden

e \Wir miissen nun etwas warten.

(G « Search—Python3.13.3cx | + ~ B @&

« X Q @ httos//docs python.or

rchhtmbe ¥y & @

Search

Searching for multiple words only shows matches that contain all words.

—r=r

© Copyright 2001-2025, Python Software Foundation.
This page is licensed under the Python Software Foundation License Version 2.

Examples, recipes, and other code in the documentation are additionally licensed under the Zero Clause BSD License.
See istory and License for more information.

The Python Software Foundation is a non-profit corporation. Please donate

Last updated on Apr 25, 2025 (14:16 UTC). Found a bug?
Created using Sphink 823

e e —— Transferring data from docs.python.org.
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® Die Ergebnisse erscheinen. Wir klicken auf math.ceil.

B A search—Python3.433cx | + ~ D @

& = C O B httos//docs.python.org,

earchhtmlie {f & @ @ & s

Search

Searching for multiple words only shows matches that contain all words.

Search Results

Search finished, ng the search query.

math.£e] (Python function, in math — Mathematical functions)

&

* decimal.ROUND CEILING (Python data, in decimal — Decimal fixed-point and floating-point arithmetic)

« fractions.Fraction. _ceil_ (Python method, in fractions — Rational numbers)
« object._ceil _ (Python method, in 3. Data model)

» fractions — Rational numbers

>>> from math import floo,

Retur sed

!
i

« math — Mathematical functions

" - : —\m
R e https://docs.python.org/3/library/math.html#math.ceil

n items witho! etition an
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Die offizielle Dokumentation verwenden

® Nun werden wir zur Bescheibung der Funktion gebracht.

B @ search—Python3.133¢x @ math—Mathematical fuix = + ~ ~ o x
& = @ O @ hitps//docspythonorg/3fibrary/ B T3 (O sesrch O 9 @48 § =
a [3_13.} vl ‘cx Quick search ‘Go‘

math.ceil(x)
Return the cailing of x, the smallest integer greater than or equal to x. If x is not a float, delegates to x. _ceil _, which should re-

tum an Integr‘al value. k
math. fabs (x)
Return the absolute value of x.
math. floor(x)
Return the floor of x, the largest integer less than or equal to x. If x is not a float, delegates to x. __floor__, which should retum an
Integral value.
math.fma(x, y, z)
Fused multiply-add operation. Return (x * y) + z, computed as though with infinite precision and range followed by a single
round to the float format. This operation often provides better accuracy than the direct expression (x * y) + z.
This function follows the specification of the fusedMultiplyAdd operation described in the IEEE 754 standard. The standard leaves

one case implementation-defined, namely the result of fma(@, inf, nan) and fma(inf, @, nan).In these cases, math. fina re-

turns a NaN, and does not raise any exception
Added in version 3.13.

nath.fmod(x, y)

Return the floating-point remainder of x / y, as defined by the platform C library function fmod(x, y). Note that the Python ex-
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Die offizielle Dokumentation verwenden

® Angenommen, Sie kennen den Namen eines Kommandos und wollen mehr dariiber
erfahren, z. B. die genaue Bedeutung, Beschrankungen fiir die Werte der Parameter,
mogliche Fehler, usw.

e Dafiir gibt es einen kompletten Katalog mit Hilfe fiir Python: die Python 3
Documentation** bei https://docs.python.org/3.

® Dies sollte Ihr erster Ansatzpunkt sein, wenn Sie mehr iiber Python lernen wollen.
® Diese Hilfe steht auch in Chinesisch bereit!

® Kennen wir den Namen der Funktion, die wir suchen, so finden wir bei der offiziellen
Python Dokumentation die Beschreibung.

o+ T T e Y R A A e O S L A
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Suchen mit einer Suchmaschine
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Suchen mit einer Suchmaschine

® Kennen wir den Namen der Funktion, die wir suchen, so finden wir bei der offiziellen
Python Dokumentation die Beschreibung.


https://bing.com
https://realpython.com/python-rounding

Suchen mit einer Suchmaschine

® Kennen wir den Namen der Funktion, die wir suchen, so finden wir bei der offiziellen
Python Dokumentation die Beschreibung.
® \Was aber, wenn wir den Namen nicht kennen?


https://bing.com
https://realpython.com/python-rounding

Suchen mit einer Suchmaschine

® Kennen wir den Namen der Funktion, die wir suchen, so finden wir bei der offiziellen
Python Dokumentation die Beschreibung.

® \Was aber, wenn wir den Namen nicht kennen?

® Nehmen wir an, wir suchen eine Funktion, die Zahlen aufrundet.


https://bing.com
https://realpython.com/python-rounding

Suchen mit einer Suchmaschine

® Kennen wir den Namen der Funktion, die wir suchen, so finden wir bei der offiziellen
Python Dokumentation die Beschreibung.

® \Was aber, wenn wir den Namen nicht kennen?

® Nehmen wir an, wir suchen eine Funktion, die Zahlen aufrundet.

® Versuchen wir es zuerst wieder mit der offiziellen Dokumentation.


https://bing.com
https://realpython.com/python-rounding

Suchen mit einer Suchmaschine

® \ersuchen wir es zuerst wieder mit der offiziellen Dokumentation.

© @ 3.133Documentation x| + ~ _ o x
QO B https://docs.python.org/3/ vy  @sea o @ H § =
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-
Python 3.13.3 documentation

Welcome! This is the official documentation for Python 3.13.3.

oo S o

Documentation sections:

What's new in Python 3.13?

Or all "What's new" documents since Python 2.0

Tutorial
Start here: a tour of Python's syntax and features

Library reference
Standard library and builtins

Language reference
Syntax and language elements

Python setup and usage
How to install, canfigure, and use Python

Python HOWTOs
In-depth topic manuals

Installing Python modules
Third-party modules and PyPi.org

Distributing Python modules
Publishing moduies for use by other people

Extending and embedding
For C/C++ programmers

Python's C API
C APl reference

FAQs

Frequently asked questions (with answers!)

Deprecations
Deprecated functionality
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Suchen mit einer Suchmaschine

e Wir iiberlegen uns, wie man ,aufrunden” auf Englisch formulieren kann.

& | @ 3.1330Documentation  x | + ~ B O @

<« C O 8 nitpsy//docs.python.org/3/ 5 @

A, ‘3.13,3 v‘ |QmundtowardsDus\tivemﬁr\ity

Python 3.13.3 documentation

Welcome! This is the official documentation for Python 3.133.
Documentation sections:

What's new in Python 3.13?
Or a w” do s f

Tutorial
Start here: a tour of Pythan's syntax and features

Library reference

Installing Python modules
Third-party modules and PyPl.org

Distributing Python modules
Publishing modules for use by other peaple

Extending and embedding

? Standard library and builtins For C/C++ programmers
3 Language reference Python's C API
] Syntax and language elements CAPI reference
1
3 Python setup and usage FAQs <
é How to instatl, configure, and use Python Frequently asked questions (with answers!) 1
3

Python HOWTOs
In-depth topic manuals

Deprecations
Deprecated functionality
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Suchen mit einer Suchmaschine

e Wir iiberlegen uns, wie man ,aufrunden” auf Englisch formulieren kann. Probieren wir es
mit ,round towards positive infinity".

& @ 3133 0ocumentation x| + ~ 5 O @
<« C O 8 https//docs.python.org/3/ 5w @ QD 2 @ 8 § = =
= a ‘3.13,3 v‘ |Q round towards positive infinity Gn‘

Python 3.13.3 documentation

Welcome! This is the official documentation for Python 3.13.3.

Documentation sections:

What's new in Python 3.13? Installing Python modules
Orail new" docuim e Pythe Third-party modules and PyPl.org
Tutorial Distributing Python modules
Start here: a tour of Python's syntax and features Publishing modules for use by other peaple
F, Library reference Extending and embedding
- Standard library and builtins For C/C++ programmers
g
A
<1 Language reference Python's C API
Syntax and language elements CAPI reference
3 Python setup and usage FAQs <
How to install, configure, and use Python Frequently asked questions (with answers!) 1
Python HOWTOs Deprecations
In-depth topic manuals Deprecated functionality
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Suchen mit einer Suchmaschine

e Wir iiberlegen uns, wie man ,aufrunden” auf Englisch formulieren kann. Probieren wir es
mit ,round towards positive infinity”. Wir geben das in die Suchmaske ein und klicken

& @ 3133 0ocumentation x| + ~ 5 O @
<« C O 8 https//docs.python.org/3/ 5w @ QD 2 @ 8 § = =
= a ‘3.13,3 v‘ |Q round towards positive infinity Gn‘

Python 3.13.3 documentation

Welcome! This is the official documentation for Python 3.13.3.

Documentation sections:

What's new in Python 3.13? Installing Python modules
Orail new" docuim e Pythe Third-party modules and PyPl.org
Tutorial Distributing Python modules
Start here: a tour of Python's syntax and features Publishing modules for use by other peaple
Library reference Extending and embedding
Standard library and builtins For C/C++ programmers
Language reference Python's C API
Syntax and language elements CAPI reference
Python setup and usage FAQs
How to install, configure, and use Python Frequently asked questions (with answers!) |
Python HOWTOs Deprecations
In-depth topic manuals Deprecated functionality
v By RS T T I T AR AR e N i e — | R D ey T T S -s-.g
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Suchen mit einer Suchmaschine

® Diesmal finden wir nichts niitzliches.

& A Search—Python 3133 0x |+

<« C O 8 hitps//docs python.or arch.heml

Search

Searching for multiple words only shows matches that contain all words.

round towards positive infini

Search Results

Search finished, found 7 pages matching the search query.

e decimal — Decimal fixed-point and fl -point arithmetic

« math — Mathematical functi
« sys — System-specific parameters an
« Built-in Functions

« Built-in Types

« Changelog

the bug where pdb and bab can step into the by

loop when debugging an empty file. gh-125115: Fixed a bug in
« What's New in Python 2.6

https://docs.python.org/3/library/math.htm|

m caller frame.

h-100141: Fixed the bug where pdb will be stuck in an infinite

here arguments starting with - can't be passe.
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Suchen mit einer Suchmaschine

® Diesmal finden wir nichts nutzliches. Wir konnten zwar auf ,,math — Mathematical
functions” klicken und uns durch den ganzen Katalog mathematischer Funktionen
durcharbeiten ... aber das ist vielleicht zu umstandlich.

& A Search—Python 3133 0x |+ - 5 0 @
&« C Q8 https//docs python.org/3jsearch.htmlig oy G @ @ 8 § = =
=-

Search

Searching for multiple words only shows matches that contain all words.

round towards positive infini

Search Results

Search finished, found 7 pages matching the search query.

« decinal — Decimal fixed-point and fl -point arithmetic
+ ot Mathemsticsl functiqus
« sys — System-specific parameters an@inctions

« Built-in Functions
« Built-in Types

« Changelog

« What's New in Python 2.6
/fdocs.python org/3/library/math.html
e —— TR | A YT
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Suchen mit einer Suchmaschine

e Offnen wir stattdessen eine Suchmaschen (hier: https://bing.com) und geben die selbe
Frage dort ein.

& | @ python rounds towardsp x | + - Y-
& C QO 8 == nttps/jenbingcomfsearchr 110% ¥ Q @ ©n s & =
Bl =l

B MicrosoftBing Q. python rounds towards positive infinity

©

ALL IMAGES VIDEOS TooLs

About 131,000 results

Real Python
https:/realpython.com » python-rounding

How to Round Numbers in Python
Dec 7, 2024 - The round_half_up() function introdus a round toward positive infinity bias, and

round_half_down() introduces a round toward negative infinity bias. The remaining rounding
strategies all attempt to mitigate these biases in different ways.

Estimated Reading Time: 6 mins

Take The Quiz
Test your knowledge of rounding numbers in Python. Python Tutarials — In-depth articles and
video courses Learning Paths — Guided study plan..

S .

.

See results only from realpython.com
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Suchen mit einer Suchmaschine

e Offnen wir stattdessen eine Suchmaschen (hier: https://bing.com) und geben die selbe
Frage dort ein. Gleich der erste Link sieht interessant aus.

& @ pythonrounds towardsp x | + - 2@ ®
<« C O 8 == https/jenbingcomysearch 110% g2 Q @ @ 9 § & =
Bl =l
,
B | Microsoft Bing Q. python rounds towards positive infinity [
AL IMAGES viDEOS TooLs

About 131,000 results

Real Python
https:/realpython.com » python-rounding

How to Round Numbers in Python

Dec 7. 2024 - The round_half_up() fanction introdudls a round toward positive infinity bias, and
round_half_down() introduces a round toward negative infinity bias. The remaining rounding
strategies all attempt to mitigate these biases in different ways.

Estimated Reading Time: 6 mins

oo S o

Take The Quiz
Test your knowledge of rounding numbers in Python. Python Tutarials — In-depth articles and 1
video courses Learning Paths — Guided study plan..

See results only from realpython.com
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Suchen mit einer Suchmaschine

® Er bringt uns zu einer Webseite iiber das Runden in Python: “How to Round Numbers in
Python"? unter https://realpython.com/python-rounding.
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Suchen mit einer Suchmaschine

® Wenn wir etwas herunterscrollen finden wir die gesuchte Information.
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Rounding Up
The second rounding strategy that you’ll look atis called rounding up. This strategy ‘ l

always rounds a number up to a specified number of digits. The following table

summarizes this strategy:

3
S
Value Round Up To Result
12.345 Tens place 20
12.345 Ones place 13
12.345 Tenths place 12.4
12.345 Hundredths place 12.3

To implement the rounding up strategy in Python, you’ll use the ceil() function

Brw

from the math module.
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Suchen mit einer Suchmaschine

® \Wenn wir etwas herunterscrollen finden wir die gesuchte Information. Sogar einen Link zur
offiziellen Dokumentation.
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Rounding Up
The second rounding strategy that you’ll look atis called rounding up. This strategy ‘ l

always rounds a number up to a specified number of digits. The following table

§ summarizes this strategy:

Value Round Up To Result
12.345 Tens place 20
12.345 Ones place 13

. 12.345 Tenths place 12.4

4
12.345 Hundredths place 12.3

To implement the rounding up strategy in Python, you’ll use the ceil() function

from the math module.
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Suchen mit einer Suchmaschine

® Wir folgen diesem Link. Wir schlagen immer alle gefunden Informationen nochmal in der
offiziellen Dokumentation nach.
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math.ceil(x)

Return the ceiling of x, the smallest integer greater than or equal to x. If xis not a float, delegates to x. _ceil _, which should retur an

Integral value.
L3

math. fabs (x)

Retum the absolute value of x.

math. floor (x)
Return the floor of x, the largest integer less than or equal to x. If xis not a foat, delegates to x._floor.

. which should return an

Integral value

math.fma(x, y, z)
Fused multiply-add operation. Return (x * y) + z, computed as though with infinite precision and range followed by a single round to

the Float format. This operation often provides better accuracy than the direct expression (x * y) + z.

This function follows the specification of the fusedMultiplyAdd operation described in the IEEE 754 standard. The standard leaves one case

] implementation-defined, namely the result of fma(@, inf, nan) and fma(inf, 8, nan). In these cases, math.fma returns a NaN, and

does ot raise any exception.

Added in version 3.13.

math. fmod (x, y)
Return the floating-point remainder of x /_y, as defined by the platform C library function fmod(x, y). Note that the Python expression
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Suchen mit einer Suchmaschine

e Wir folgen diesem Link. Wir schlagen immer alle gefunden Informationen nochmal in der
offiziellen Dokumentation nach.

® \Wir konnen also durchaus mit einer Suchmaschine auch Funktionen finden, deren Namen
wir nicht kennen.
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g’ Suchen mit Community-Portalen

® Es gibt sehr viele Community-Portale rund ums Programmieren.
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Suchen mit Community-Portalen

® Es gibt sehr viele Community-Portale rund ums Programmieren.
® Auch in diesen Portalen konnen wir nach niitzlichen Informationen suchen.


https://stackoverflow.com
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Suchen mit Community-Portalen

® Es gibt sehr viele Community-Portale rund ums Programmieren.
® Auch in diesen Portalen konnen wir nach niitzlichen Informationen suchen.
® Probieren wir das mal aus und besuchen das bekannte Portal Stack Overflow?? bei

https://stackoverflow.com.


https://stackoverflow.com

] Suchen mit Community-Portalen

® Probieren wir das mal aus und besuchen das bekannte Portal Stack Overflow? bei
https://stackoverflow.com.
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Suchen mit Community-Portalen

® Warnung: Manchmal fordert uns diese Webseite auf, weitere JavaScripts von anderen
Quellen zu laden. Wenn das passiert dann machen wir das.
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® Wenn die Webseite voll geladen ist, kdnnen wir unsere Frage eingeben.
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® Wir probieren es diesmal mit ,,python round towards infinity".
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gelistet.

e Alle Fragen, die der Community gestellt wurden, und die so dhnlich klingen, werden
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e Alle Fragen, die der Community gestellt wurden, und die so dhnlich klingen, werden
gelistet. Wir miissen etwas herunterscrollen, um eine Frage zu finden, die passend klingt.
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® Wir finden die Frage “How to implement division with round-towards-infinity in Python"”,
welche passend klingt, und klicken darauf.
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: Suchen mit Community-Portalen

® Die Frage klingt tatsdchlich passend, ist aber eigenartig. Es wird z. B. geschrieben, dass
3/2 eins ergibt, was unserem Verstindnis des Divisionsoperators widerspricht.
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= Suchen mit Community-Portalen

® Weiter unten stellen wir fest, dass die Frage fiir Python 2 gestellt war, nicht fiir Python 3.
Unter Python 2 funktionierte der Operator / wir der //-Operator unter Python 3%.
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® Weiter unten stellen wir fest, dass die Frage fiir Python 2 gestellt war, nicht fiir Python 3.
Unter Python 2 funktionierte der Operator / wir der //-Operator unter Python 3*¢. Wir
finden aber eine gute Erklarung und einen Verweis auf ceil, was unser Problem [&st.
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Suchen mit Community-Portalen

® Auch mit Community-Portalen kdnnen wir also gute Antworten auf unsere Fragen finden.
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Zwischenstand |

e Wir kdnnen nun Antworten auf unsere Fragen auf drei Wegen finden.
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Zwischenstand

e Wir kdnnen nun Antworten auf unsere Fragen auf drei Wegen finden:
1. iber die offizielle Dokumentation
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2. liber eine Suchmaschine, die uns zu anderen Webseiten im Internet bringt



Zwischenstand

e Wir kdnnen nun Antworten auf unsere Fragen auf drei Wegen finden:
1. iber die offizielle Dokumentation,
2. liber eine Suchmaschine, die uns zu anderen Webseiten im Internet bringt, und
3. lber Community-Portale.
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e Wir kdnnen nun Antworten auf unsere Fragen auf drei Wegen finden:

1. iber die offizielle Dokumentation,
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3. lber Community-Portale.
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Zwischenstand

Wir kdnnen nun Antworten auf unsere Fragen auf drei Wegen finden:
1. iber die offizielle Dokumentation,
2. liber eine Suchmaschine, die uns zu anderen Webseiten im Internet bringt, und
3. lber Community-Portale.

Nur die offizielle Dokumentation unserer Programmiersprache ist autoritativ.

Nur der offiziellen Dokumentation konnen wir voll vertrauen.

Alle anderen Quellen sind von irgendwelchen anderen Leuten geschrieben.
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Zwischenstand

e Wir kdnnen nun Antworten auf unsere Fragen auf drei Wegen finden:
1. iber die offizielle Dokumentation,
2. liber eine Suchmaschine, die uns zu anderen Webseiten im Internet bringt, und
3. lber Community-Portale.
® Nur die offizielle Dokumentation unserer Programmiersprache ist autoritativ.
® Nur der offiziellen Dokumentation kénnen wir voll vertrauen.
o Alle anderen Quellen sind von irgendwelchen anderen Leuten geschrieben.
® Sie konnen falsch sein.
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e Wir kdnnen nun Antworten auf unsere Fragen auf drei Wegen finden:
1. iber die offizielle Dokumentation,
2. liber eine Suchmaschine, die uns zu anderen Webseiten im Internet bringt, und
3. lber Community-Portale.
® Nur die offizielle Dokumentation unserer Programmiersprache ist autoritativ.
® Nur der offiziellen Dokumentation kénnen wir voll vertrauen.
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Zwischenstand

e Wir kdnnen nun Antworten auf unsere Fragen auf drei Wegen finden:

1. iber die offizielle Dokumentation,
2. liber eine Suchmaschine, die uns zu anderen Webseiten im Internet bringt, und
3. lber Community-Portale.

® Nur die offizielle Dokumentation unserer Programmiersprache ist autoritativ.
® Nur der offiziellen Dokumentation kénnen wir voll vertrauen.

o Alle anderen Quellen sind von irgendwelchen anderen Leuten geschrieben.

® Sie konnen falsch sein. Oder veraltet.

® Alles, was wir in anderen Quellen finden, muss also in der offiziellen Dokumentation
nachgepriift werden.

g



Suchen mit Al




~ b NTay w A WAL

SRS SR TN, T UV S S, ML S 20 0 %, 0l A
Suchen mit Al: Ausprobieren

e Konnen wir auch mit einer Artificial Intelligence (Al) nach Antworten suchen?
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Suchen mit Al: Ausprobieren

e Konnen wir auch mit einer Artificial Intelligence (Al) nach Antworten suchen?
e Ja klar, warum nicht.

.
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Suchen mit Al: Ausprobieren

e Konnen wir auch mit einer Artificial Intelligence (Al) nach Antworten suchen?
e Ja klar, warum nicht.
® Probieren wir das mal aus.
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Suchen mit Al: Ausprobieren
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To round a floating point number towards positive infinity (ceiling) in Python, you can use the
math.ceil() functionfromthe math module. This function retums the smallest integer

greater than or equal to the given number, which effectively rounds the number up. Here's how to

doit:

1. Import the math module.

2. Use math.ceil() with the number you want to round.
Example Code:
python Copy Code

1 import math v
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® Sogar mit einem Beispiel!

8 #8E-T, flE x & 5EARR-HMFI—Ix | +

« = C O B https:/fchat.baidu.com/search?isShowHello=1&
_o%%.
Bail®BE cmm v+ OEA O#FR OmE DR
@ | 1. Import the math module.
2. Use math.ceil() withthe number you want to round.
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import math

1

2

3 number = 2.3

4  rounded = math.ceil (number)
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® Die vollstandige Antwort ist lang und umstandlich.

Teil der Ausgabe der DeepSeek-Suche von Baidu vom 2025-04-27, manuell hinzugefiigte Formatierung.

Okay, | need to figure out how to round floating point numbers towards positive in nity is also known as ceiling. So, maybe there's a function called ceil in Python?
Wait, | remember that Python has a math module. Let me check. Yes, the math module has a ceil function. So, math.ceil() should do the trick. But wait, how does it handle different numbers? For example, if the
number is already an integer, does it leave it as is? And for negative numbers, does it round them up towards zero or away?

y in Python. Let's see, rounding towards positive

Let me think. The ceiling function in mathematics rounds a number up to the nearest integer. So, for positive numbers, even if they are already integers, it stays the same. For negative numbers, it would round towards
zero. For example, ceil(-2.3) would be -2, which is greater than -2.3. So that's correct for positive infinity direction.

But how about when dealing with floating points that are very close to an integer due to precision issues? Like 2.0000000001, would ceil round it to 37 Probably not, because the function should handle that as per the
actual value. Wait, but floating points can have precision problems. For instance, 1.1 might not be represented exactly. So ceil(1.1) should give 2, but if due to some calculation the number is actually stored as slightly
less than 1.1, would that affect the result? Hmm, maybe that's a potential issue, but the question is about rounding towards positive infinity, so assuming the input is correct, math.ceil should work.

Wait, what about numbers that are exactly halfway between two integers? Like 2.5. Does ceil(2.5) round to 37 Yes, because ceil rounds up regardless of the fractional part. So, even 2.1 would go to 3, right? No,
wait: ceil(2.1) is 37 No, wait no. Wait, ceil(2.1) is 37 Wait no! Wait, no. Wait, no, that's not right. Wait, the ceiling function rounds up to the smallest integer greater than or equal to the number. So, 2.1's ceiling
is 37 No, wait, 2.1 is between 2 and 3. The smallest integer greater than or equal to 2.1 is 37 Wait, no. Wait 2.1 is greater than 2, so the smallest integer greater or equal is 37 Wait, no, wait, 2.1's ceiling is 37 No, no.
Wait, 2.1 is between 2 and 3. So the ceiling is 3. Wait, but 2.0's ceiling is 2.0. So yes, ceil(2.1) would be 3? Wait, wait, I'm getting confused. Let me think again.

Wait, the ceiling of 2.1 is 37 No, that's not right. Wait, the ceiling function rounds up to the next integer. So 2.1 would have a ceiling of 3?7 No, wait no. Wait, no, the ceiling of 2.1 is 37 No, that's not correct. Wait,
2.1 is 2.1, so the smallest integer greater than or equal to 2.1 is 37 No! Wait, 2 is less than 2.1, but 3 is greater than 2.1. Wait, no, 2.1 is between 2 and 3. The ceiling is the smallest integer that is greater than or
equal. So 3 is greater than 2.1, but 2 is less than 2.1. So the ceiling would be 37 No, that's not right. Wait, no, 2.1 is greater than 2, so the ceiling is the smallest integer that is not less than the number. So the ceiling
is 37 Wait, no. Wait, 2.1 is 2.1, so the next integer up is 3. So yes, ceil(2.1) is 3?7 Wait, no. Wait, | think | made a mistake here. Because the ceiling of 2.1 is 37 No, the ceiling of 2.1 is actually 3. Wait, no, that’s
not correct. Wait, the ceiling of 2.0 is 2.0. The ceiling of 2.0 is 2.0. For 2.1, the next integer higher is 3.0. So ceil(2.1) is 3.0. Wait, but that's not right. Wait, 2.1 is less than 3.0, but the ceiling is the smallest
integer greater than or equal. So for example, ceil(2.0) is 2.0, ceil(2.1) is 3.07 That can't be right. Wait, maybe I'm mixing up ceiling and floor functions. Wait, the floor function rounds down. So floor(2.1) is 2.
The ceiling function rounds up. So ceil(2.1) is 3.0? That would be the case. But that's a big jump, but yes. For example, in Python

import math
math.ceil(2.1)
3

Is that true? Let me check. Wait, no, that’s not correct. Wait, I'm confusing something here. Let me check an example. Let me try to recall: ceil(1.2) is 27 No. Wait, no. Wait, ceil(1.2) is 2. Yes, because 2 is the
smallest integer greater than or equal to 1.2. Wait, no. Wait, 1.2 is between 1 and 2. So the smallest integer greater than or equal to 1.2 is 27 No, that's not correct. Wait, 1.2 is greater than 1, but 2 is larger than
1.2, but the “smallest integer greater than or equal to” 1.2 is 2? No. Wait, no. Wait, the integers around 1.2 are 1 and 2. 1.2 is greater than 1, so the smallest integer that is greater than or equal is 27 No. Wait, no.
Wait, 1.2 is 1.2, so the next integer higher is 2. So the ceiling is 2. Yes. So ceil(1.2) is 2. So in that case, yes, that’s correct.

Wait, but then for numbers like 2.5, ceil(2.5) is 3. So regardless of the decimal part, it rounds up. So that's correct.

But in Python, how does this work? Let me think of code examples. If | do:

import math
print(math.ceil(2.1)) # should output 37

Wait. but when | run this code. what's the actual output? Wait. mavbe I'm making a mistake here. Let me check.
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® Sie beinhaltet aber auch die richtige Antwort, die ceil Funktion.

Teil der Ausgabe der DeepSeek-Suche von Baidu vom 2025-04-27, manuell hinzugefiigte Formatierung.

Okay, | need to figure out how to round floating point numbers towards positive in nity is also known as ceiling. So, maybe there's a function called ceil in Python?
Wait, | remember that Python has a math module. Let me check. Yes, the math module has a ceil function. So, math.ceil() should do the trick. But wait, how does it handle different numbers? For example, if the
number is already an integer, does it leave it as is? And for negative numbers, does it round them up towards zero or away?

y in Python. Let's see, rounding towards positive

Let me think. The ceiling function in mathematics rounds a number up to the nearest integer. So, for positive numbers, even if they are already integers, it stays the same. For negative numbers, it would round towards
zero. For example, ceil(-2.3) would be -2, which is greater than -2.3. So that's correct for positive infinity direction.

But how about when dealing with floating points that are very close to an integer due to precision issues? Like 2.0000000001, would ceil round it to 37 Probably not, because the function should handle that as per the
actual value. Wait, but floating points can have precision problems. For instance, 1.1 might not be represented exactly. So ceil(1.1) should give 2, but if due to some calculation the number is actually stored as slightly
less than 1.1, would that affect the result? Hmm, maybe that's a potential issue, but the question is about rounding towards positive infinity, so assuming the input is correct, math.ceil should work.

Wait, what about numbers that are exactly halfway between two integers? Like 2.5. Does ceil(2.5) round to 37 Yes, because ceil rounds up regardless of the fractional part. So, even 2.1 would go to 3, right? No,
wait: ceil(2.1) is 37 No, wait no. Wait, ceil(2.1) is 37 Wait no! Wait, no. Wait, no, that's not right. Wait, the ceiling function rounds up to the smallest integer greater than or equal to the number. So, 2.1's ceiling
is 37 No, wait, 2.1 is between 2 and 3. The smallest integer greater than or equal to 2.1 is 37 Wait, no. Wait 2.1 is greater than 2, so the smallest integer greater or equal is 37 Wait, no, wait, 2.1's ceiling is 37 No, no.
Wait, 2.1 is between 2 and 3. So the ceiling is 3. Wait, but 2.0's ceiling is 2.0. So yes, ceil(2.1) would be 3? Wait, wait, I'm getting confused. Let me think again.

Wait, the ceiling of 2.1 is 37 No, that's not right. Wait, the ceiling function rounds up to the next integer. So 2.1 would have a ceiling of 3?7 No, wait no. Wait, no, the ceiling of 2.1 is 37 No, that's not correct. Wait,
2.1 is 2.1, so the smallest integer greater than or equal to 2.1 is 37 No! Wait, 2 is less than 2.1, but 3 is greater than 2.1. Wait, no, 2.1 is between 2 and 3. The ceiling is the smallest integer that is greater than or
equal. So 3 is greater than 2.1, but 2 is less than 2.1. So the ceiling would be 37 No, that's not right. Wait, no, 2.1 is greater than 2, so the ceiling is the smallest integer that is not less than the number. So the ceiling
is 37 Wait, no. Wait, 2.1 is 2.1, so the next integer up is 3. So yes, ceil(2.1) is 3?7 Wait, no. Wait, | think | made a mistake here. Because the ceiling of 2.1 is 37 No, the ceiling of 2.1 is actually 3. Wait, no, that’s
not correct. Wait, the ceiling of 2.0 is 2.0. The ceiling of 2.0 is 2.0. For 2.1, the next integer higher is 3.0. So ceil(2.1) is 3.0. Wait, but that's not right. Wait, 2.1 is less than 3.0, but the ceiling is the smallest
integer greater than or equal. So for example, ceil(2.0) is 2.0, ceil(2.1) is 3.07 That can't be right. Wait, maybe I'm mixing up ceiling and floor functions. Wait, the floor function rounds down. So floor(2.1) is 2.
The ceiling function rounds up. So ceil(2.1) is 3.0? That would be the case. But that's a big jump, but yes. For example, in Python

import math
math.ceil(2.1)
3

Is that true? Let me check. Wait, no, that’s not correct. Wait, I'm confusing something here. Let me check an example. Let me try to recall: ceil(1.2) is 27 No. Wait, no. Wait, ceil(1.2) is 2. Yes, because 2 is the
smallest integer greater than or equal to 1.2. Wait, no. Wait, 1.2 is between 1 and 2. So the smallest integer greater than or equal to 1.2 is 27 No, that's not correct. Wait, 1.2 is greater than 1, but 2 is larger than
1.2, but the “smallest integer greater than or equal to” 1.2 is 2? No. Wait, no. Wait, the integers around 1.2 are 1 and 2. 1.2 is greater than 1, so the smallest integer that is greater than or equal is 27 No. Wait, no.
Wait, 1.2 is 1.2, so the next integer higher is 2. So the ceiling is 2. Yes. So ceil(1.2) is 2. So in that case, yes, that’s correct.

Wait, but then for numbers like 2.5, ceil(2.5) is 3. So regardless of the decimal part, it rounds up. So that's correct.

But in Python, how does this work? Let me think of code examples. If | do:

import math
print(math.ceil(2.1)) # should output 37

‘Wait. but when | run this code. what's the actual output? Wait. mavbe I'm making a mistake here. Let me check.
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® Aber eben auch Fehler: Like 2.0000000001, would ceil round it to 37 Probably not.

Teil der Ausgabe der DeepSeek-Suche von Baidu vom 2025-04-27, manuell hinzugefiigte Formatierung.

Okay, | need to figure out how to round floating point numbers towards positive infinity in Python. Let's see, rounding towards positive infinity is also known as ceiling. So, maybe there's a function called ceil in Python?
Wait, | remember that Python has a math module. Let me check. Yes, the math module has a ceil function. So, math.ceil() should do the trick. But wait, how does it handle different numbers? For example, if the
number is already an integer, does it leave it as is? And for negative numbers, does it round them up towards zero or away?

Let me think. The ceiling function in mathematics rounds a number up to the nearest integer. So, for positive numbers, even if they are already integers, it stays the same. For negative numbers, it would round towards

zero. For example, ceil(-2.3) would be -2, which is greater than -2.3. So that's correct for positive infinity direction.

But how about when dealing with floating points that are very close to an integer due to precision issues? Like 2.0000000001, would ceil round it to 37 Probably not, because the function should handle that as per the
actual value. Wait, but floating points can have precision problems. For instance, 1.1 might not be represented exactly. So ceil(1.1) should give 2, but if due to some calculation the number is actually stored as slightly
less than 1.1, would that affect the result? Hmm, maybe that's a potential issue, but the question is about rounding towards positive infinity, so assuming the input is correct, math.ceil should work.

Wait, what about numbers that are exactly halfway between two integers? Like 2.5. Does ceil(2.5) round to 37 Yes, because ceil rounds up regardless of the fractional part. So, even 2.1 would go to 3, right? No,
wait: ceil(2.1) is 37 No, wait no. Wait, ceil(2.1) is 37 Wait no! Wait, no. Wait, no, that's not right. Wait, the ceiling function rounds up to the smallest integer greater than or equal to the number. So, 2.1's ceiling
is 37 No, wait, 2.1 is between 2 and 3. The smallest integer greater than or equal to 2.1 is 37 Wait, no. Wait 2.1 is greater than 2, so the smallest integer greater or equal is 37 Wait, no, wait, 2.1's ceiling is 37 No, no.
Wait, 2.1 is between 2 and 3. So the ceiling is 3. Wait, but 2.0's ceiling is 2.0. So yes, ceil(2.1) would be 3? Wait, wait, I'm getting confused. Let me think again.

Wait, the ceiling of 2.1 is 37 No, that's not right. Wait, the ceiling function rounds up to the next integer. So 2.1 would have a ceiling of 3?7 No, wait no. Wait, no, the ceiling of 2.1 is 37 No, that's not correct. Wait,
2.1 is 2.1, so the smallest integer greater than or equal to 2.1 is 37 No! Wait, 2 is less than 2.1, but 3 is greater than 2.1. Wait, no, 2.1 is between 2 and 3. The ceiling is the smallest integer that is greater than or
equal. So 3 is greater than 2.1, but 2 is less than 2.1. So the ceiling would be 37 No, that's not right. Wait, no, 2.1 is greater than 2, so the ceiling is the smallest integer that is not less than the number. So the ceiling
is 37 Wait, no. Wait, 2.1 is 2.1, so the next integer up is 3. So yes, ceil(2.1) is 3?7 Wait, no. Wait, | think | made a mistake here. Because the ceiling of 2.1 is 37 No, the ceiling of 2.1 is actually 3. Wait, no, that’s
not correct. Wait, the ceiling of 2.0 is 2.0. The ceiling of 2.0 is 2.0. For 2.1, the next integer higher is 3.0. So ceil(2.1) is 3.0. Wait, but that's not right. Wait, 2.1 is less than 3.0, but the ceiling is the smallest
integer greater than or equal. So for example, ceil(2.0) is 2.0, ceil(2.1) is 3.07 That can't be right. Wait, maybe I'm mixing up ceiling and floor functions. Wait, the floor function rounds down. So floor(2.1) is 2.
The ceiling function rounds up. So ceil(2.1) is 3.0? That would be the case. But that's a big jump, but yes. For example, in Python:

import math
math.ceil(2.1)
3

Is that true? Let me check. Wait, no, that’s not correct. Wait, I'm confusing something here. Let me check an example. Let me try to recall: ceil(1.2) is 27 No. Wait, no. Wait, ceil(1.2) is 2. Yes, because 2 is the
smallest integer greater than or equal to 1.2. Wait, no. Wait, 1.2 is between 1 and 2. So the smallest integer greater than or equal to 1.2 is 27 No, that's not correct. Wait, 1.2 is greater than 1, but 2 is larger than
1.2, but the “smallest integer greater than or equal to” 1.2 is 2? No. Wait, no. Wait, the integers around 1.2 are 1 and 2. 1.2 is greater than 1, so the smallest integer that is greater than or equal is 27 No. Wait, no.
Wait, 1.2 is 1.2, so the next integer higher is 2. So the ceiling is 2. Yes. So ceil(1.2) is 2. So in that case, yes, that’s correct.

Wait, but then for numbers like 2.5, ceil(2.5) is 3. So regardless of the decimal part, it rounds up. So that's correct.
But in Python, how does this work? Let me think of code examples. If | do:

import math
print(math.ceil(2.1)) # should output 37

Wait. but when | run this code. what's the actual output? Wait. mavbe I'm making a mistake here. Let me check.
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® Wir diirfen nur Kode verwenden, den wir vollstindig verstehen. Wir diirfen niemals
Funktionen vertrauen, deren offizelle Dokumentation wir nicht gelesen haben.
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wissenschaftlich, dann wurde |hr Problem eben gerade nicht von vielen Leuten gestellt und
gelost.



Suchen mit Al: Nachteile (1)

® Antworten, die wir von Webseiten, Al-Werkzeugen, oder anderen nicht-autoritativen
Quellen bekommen, kénnen falsch, unvollstandig, oder veraltet sein.

® Wir diirfen nur Kode verwenden, den wir vollstindig verstehen. Wir diirfen niemals
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wissenschaftlich, dann wurde |hr Problem eben gerade nicht von vielen Leuten gestellt und
gelost.

® Werkzeuge wie Large Language Models (LLMs) laden zu Faulheit ein.



Suchen mit Al: Nachteile (1)

® Antworten, die wir von Webseiten, Al-Werkzeugen, oder anderen nicht-autoritativen
Quellen bekommen, kénnen falsch, unvollstandig, oder veraltet sein.

® Wir diirfen nur Kode verwenden, den wir vollstindig verstehen. Wir diirfen niemals
Funktionen vertrauen, deren offizelle Dokumentation wir nicht gelesen haben.

® Kode, den wir nicht mit unseren eigenen Worten erklaren konnen, ist falsch.

® Als kann uns gute Vorschlage fiir , Allerweltsfragen” geben, fiir Probleme, die oftmals
gestellt und geldst wurden. Sind Sie jedoch Masterstudent oder Doktorand und arbeiten
wissenschaftlich, dann wurde |hr Problem eben gerade nicht von vielen Leuten gestellt und
gelost.

® Werkzeuge wie Large Language Models (LLMs) laden zu Faulheit ein.
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® Antworten, die wir von Webseiten, Al-Werkzeugen, oder anderen nicht-autoritativen
Quellen bekommen, kénnen falsch, unvollstandig, oder veraltet sein.

® Wir diirfen nur Kode verwenden, den wir vollstindig verstehen. Wir diirfen niemals
Funktionen vertrauen, deren offizelle Dokumentation wir nicht gelesen haben.
® Kode, den wir nicht mit unseren eigenen Worten erklaren konnen, ist falsch.

® Als kann uns gute Vorschlage fiir , Allerweltsfragen” geben, fiir Probleme, die oftmals
gestellt und geldst wurden. Sind Sie jedoch Masterstudent oder Doktorand und arbeiten
wissenschaftlich, dann wurde |hr Problem eben gerade nicht von vielen Leuten gestellt und
gelost.

® Werkzeuge wie Large Language Models (LLMs) laden zu Faulheit ein.

® |hr Wert ist |hr Kénnen, lhre Kenntnis, und Ihre Erfahrung. Bestehen diese darin,
Losungen einer Al zu kopieren, dann kann man Sie auch durch einen billigeren
Schulabganger ersetzen.
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® Ein wichtiges Features von Software sind durchgangige, einheitliche Architektur und Stil.
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® Ein wichtiges Features von Software sind durchgangige, einheitliche Architektur und Stil.

Ein aus Al-Versatzstiicken zusammengeschustertes System |3sst sich nicht warten oder
verstehen.
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® Ein wichtiges Features von Software sind durchgangige, einheitliche Architektur und Stil.
Ein aus Al-Versatzstiicken zusammengeschustertes System |3sst sich nicht warten oder
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000

Us Editon BE +

tomsHARDWARE

Best Picks ~ CPUs

3D Printers More

GPUs S8Ds News

TRENDING Back to School Deals Where to Buy Switch 2 MI350X and MI355X Al

Tech Industry > Artificial Intelligence

Al coding platform goes rogue during code
freeze and deletes entire company
database — Replit CEO apologizes after Al
engine says it 'made a catastrophic error in
judgment' and 'destroyed all production
data’'

EM 5y Mark Tyson published 21 July 2025

‘This was a catastrophic failure on my part,” admits Replit's Al
agent.

0 ° e 0 o e @ Comments (35)

FORTUNE

An Al-powered coding tool
wiped out a software
company’s database, then
apologized for a
‘catastrophic failure on my
part’

= SEARCH

BY BEATRICE NOLAN

REPORTER o8

+ An Al coding agent from Replit reportedly deleted a live database during a code frecze,
ing a response from tl pany’s CEO. When i the Al agent admitted to
running unauthorized commands, panicking in response to empty queries, and violating
explicit instructions not to proceed without human approval.

Quelle & Copyright: [29]

Quelle & Copyright: [12]
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olem de HOME TICKER PODCAST NEWSLETTER GOLEM PLUS FORUM E-PAPER-SHOP ANMELDEN
-

IT-NEWS FOR PROFIS

ARGER MIT REPLIT

Coding-KI I6scht Produktivdatenbank und
verweigert Rollback

Ein Entwickler dokumentiert seit Tagen seine Vibe-Coding-Erfahrungen mit
Replit. An Tag 8 eskaliert die Situation.

E in Pocket speichern 22. Juli 2025, 11:20 Uhr, Marc Stocke ,_

o
Quelle & Copyright: [23]
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® Hier ist ein Beispiel, wie eine Vibe-Coding Al die ganze Festplatte eines Benutzers geléscht
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& senm

TheA Register | HP

Caveat coder

A Brandon Viglarda Mon1Dec 2025 2145UTC

Inwhat appears to be the latest exampie of a troubling trend of *vibe coding’
software development tools behaving badly, a Reddit user s reporting that Google's

ravity iped out
partition.

A post on Redditlate last week reported that Antigravity, described by Google in a

launch blog post 1Basan " P ook it

upon itself to wipe out a sers entire D drive, bypassing the Recycle Bin in the
impossible to recover

We reached out 1o the user, a photographer and graphic designer from Greece, who

asked we as Tassos M
linked online to what could "become a controversy or conspiracy against Google”

“Ijust want to share my experience so others can be more cautious; Tassos told us,
noting that he's not trying to critcize Google directly and is only trying to shine light
on broader issues with Al-supported software development. ‘Highiighting these
tisks is exactly why | shared my experience, and | hope It helps others avoid similar
problems.”

\ Quelle & Copyright: [24]

Vibe-Coding-Tool I6scht unerwartet ganzen
Datentrager

Eigentlich soll das Tool nur einen Ordner Idschen, doch der Léschbefehl leert das ganze
Laufwerk. Immerhin hat sich die Kl entschuldigt.

e G Nows togon  Tollon

Quelle & Copyright: [32]
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® Al-Werkzeuge schlagen manchmal das Benutzen von nicht existierenden Packages vor, was
zu groBen Sicherheitsproblemen im Kode fiihren kann®.
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® |n der Grundschule haben Sie das Rechnen gelernt.

® Haben Sie von Anfang an einen Taschenrechner bekommen?

® Nein.

® Warum nicht?

® Weil Sie dann nicht gelernt hatten, zu Rechnen.

® Sie konnten zwar den Taschenrechner bedienen und Aufgaben I6sen.

® Aber Sie hatten {iberhaupt gar nicht verstanden, wie Rechnen und Mathematik
funktionieren.

® Der Sinn dieses Kurses ist es, das Programmieren zu lernen.

® Wenn Sie Lésungen durch eine Al generieren lassen, werden Sie das nie lernen.
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® Es gibt noch weitere Dokumente der offiziellen Python Dokumentation.


https://docs.python.org/3/using
https://docs.python.org/3/tutorial
https://docs.python.org/3/library
https://peps.python.org

- v ¥ mn

SR RN . NN PR

> IOULTEN A\ e S -
Weitere Elemente der Offiziellen Dokumentation

5 T SRR W

4

® Die Python Setup and Usage Seite'* unter https://docs.python.org/3/using.

7

UI 5 @ 3133 Documentation x| @ PythonSetupand Usage x | + ~ &0 &
e« > ¢ QO A https://docs.python.org/3/using/indexhtml ¢ @ search D © ® 55 § & 8 =
=éa [3.113 vl ‘Q Quick search ‘Go

Python Setup and Usage

This part of the documentation is devoted to general information on the setup of the Python environment on different platforms, the invocation of the
interpreter and things that make working with Python easier.

« 1. Command line and environment
= 1.1. Command line
© 1.2. Environment variables

2. Using Python on Unix platiorms

o 2.1. Getting and installing the latest version of Python
= 2.2 Building Python

o 2.3. Python-related paths and files

o 2.4, Miscellaneous . 5
o 2.5. Custom OpenSSL \.
« 3. Configure Python

o 3.1. Build Requirements \
© 3.2, Generated files
o 33. Configure Options
o 3.4. Python Build System
o 3.5. Compiler and linker flags
« 4.Using Pyth
— —

on on Windows
= T,
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® Die The Python Tutorial Seite*” unter https://docs.python.org/3/tutorial.

7 7
bii 3 @ 3.133Documentation x | @ The Python Tuterial —Py x | + ~

« = C O O httpsi/docs python.org/3/tutorial/index.html B ¢ & sea
=a

® 9 @n s = @

3433 v

[ v B

This tutorial does not attempt to be comprehensive and cover every single feature, or even every commonly used feature. Instead, it introduces many of
Python's most noteworthy features, and will give you a good idea of the language's flavor and style. After reading it, you will be able to read and write Python

modules and programs, and you will be ready to learn more about the various Python library modules described in The Python Standard Library.

The Glossary is also warth geing through.

« 1. Whetting Your Appetite
« 2. Using the Python Interpreter
o 2.1. Invoking the Interpreter
= 2.1.1. Argument Passing
= 2.1.2. Interactive Mode
© 2.2. The Interpreter and Its Environment

= 2.2.1. Source Code Encoding

« 3. An Informal Introduction to Python )
o 3.1. Using Python as a Calculator ’h

« 3.1.1. Numbers ;

. 302 Text '

= 3.13 Lists

o 3.2, First Steps Towards Programming )

« 4. More Control Flow Tools
= 4.1. if Statements
= 42 for Statements

o . WL N A L]
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® Die The Python Standard Library Seite* unter https://docs.python.org/3/library.
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B @ 3133 Documentation x | @ The Python Standard Libr x | + ~ NN
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The Python Standard Library

While The Python Language Reference describes the exact syntax and semantics of the Python language, this library reference manual describes the standard li-
brary that is distributed with Python. It also describes some of the optional components that are commonly included in Python distributions.

Python's standard library s very extensive, offering a wide range of facilities as indicated by the long table of contents listed below. The library contains buil
modules (written in C) that provide access to system functionality such as file I/O that would otherwise be inaccessible to Python programmers, as well as mod-
ules written in Python that provide standardized solutions for many problems that occur in everyday programming. Some of these modules are explicitly de-
signed to encourage and enhance the portability of Python programs by abstracting away platform-specifics into platform-neutral APls.

The Python installers for the Windows platform usually include the entire standard library and often also include many additional components. For Unix-like op-
erating systems Python is normally provided as a collection of packages, so it may be necessary to use the packaging tools provided with the operating system

to obtain some or all of the optional components.

In addition to the standard library, there is an active collection of hundreds of thousands of components (from individual programs and modules to packages

and entire application development frameworks), available from the Python Package Index

* Introduction *
© Notes on availability

« Built-in Functions

« Built-in Constants

© Constants added by the site module

PRI Ty
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® Die Index of Python Enhancement Proposals (PEPs) Liste*

unter https://peps.python

.org.

B @ PEPO-Indexof Python £ x

Contents

+ Introduction

+ Topics

. ARl

+ Numerical Index

+ Index by Category
Process and Meta-PEPs
Other Informational PEPs
Provisional PEPs (provisionally
accepted; interface may stil change)
Accepted PEPs (accepted; may not
be implemented yet)
Open PEPs (under consideration)
Finished PEPs (done, with a stable
interface)
Historical Meta-PEPs and
Informational PEPs
Deferred PEPs (postponed pending
further research or updates)
Rejected, Superseded, and
Withdrawn PEPs

+ Reserved PEP Numbers

+ PEP Types Key

« = C QO & nttosi/peps.python.org/pep-0t

45

Python Enhancement Proposals | Python » PEP Index » PER 0

of B 0% % Q

v B @

® 9 @n s = @

PEP 0 - Index of Python Enhancement Proposals

(PEPs)

Author: The PEP Editors
Status: Active

Type: Informational
Created: 13-Jul-2000

» Table of Contents

Introduction

This PEP contains the index of all Python Enhancement Proposals, known as PEPs. PEP numbers are
assigned by the PEP editors, and once assigned are never changed. The version centrol history of the PEP

texts represent their historical record.

WL N A L]
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Weitere Elemente der Offiziellen Dokumentation

® Die Python Setup and Usage Seite** unter https://docs.python.org/3/using.
Die The Python Tutorial Seite* unter https://docs.python.org/3/tutorial.
Die The Python Standard Library Seite*® unter https://docs.python.org/3/library.

Die Index of Python Enhancement Proposals (PEPs) Liste
unter https://peps.python.org.

Alle davon sind Teil der offiziellen Python Dokumentation.
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https://docs.python.org/3/tutorial
https://docs.python.org/3/library
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Weitere Elemente der Offiziellen Dokumentation

® Die Python Setup and Usage Seite** unter https://docs.python.org/3/using.
® Die The Python Tutorial Seite” unter https://docs.python.org/3/tutorial.
® Die The Python Standard Library Seite*® unter https://docs.python.org/3/library.

® Die Index of Python Enhancement Proposals (PEPs) Liste*
unter https://peps.python.org.

e Alle davon sind Teil der offiziellen Python Dokumentation.

o Bitte lernen Sie, diese Seiten zu lesen und zu benutzen.
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A

Artificial Intelligence, see, e.g., **

debugger A debugger is a tool that lets you execute a program step-by-step while observing the current values of variables. This allows
you to find errors in the code more easily ****. Learn more about debugging in *. -

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.

u

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

JavaScript JavaScript is the predominant programming language used in websites to develop interactive contents for display in browsers *.

LLM Large Language Model, see, e.g., an Al technique using (large/deep) neural networks to models trained on huge bodies of text
to predict the next word in a text or conversation and continue to do so until a request is answered **. Typical examples
include DeepSeek ° and GPT **.

17,21

. Learn more at

macOS or Mac OS is the operating system that powers Apple Mac(intosh) computers
https://www.apple.com/macos.

OOP Object-Oriented Programming *

30,34,35
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PyCharm is the convenient Python Integrated Development Environment (IDE) that we recommend for this course . It comes in a

free edition, so it can be downloaded and used at no cost. Learn more at https://www.jetbrains.com/pycharm.

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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https://www.apple.com/ios
https://www.apple.com/macos
https://www.jetbrains.com/pycharm
https://python.org
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i
Turbo Pascal is/was a programming language supporting Object-Oriented Programming (OOP) with an IDE providing a debugger and M
compiler that was popular in the 1990s *.

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