


Graphics Introduction to Programming with Python DLBDSIPWP01 
NOTES TO TRANSLATOR
Please turn on “show comments” to see a few additional helpful instructions.
The graphic designers copy and paste text and numbers when they recreate the graphics. They are instructed not to type anything; therefore, we need things like changes in commas/periods in numbers typed out.
If there is no table with text underneath the graphic, it does not need to be translated. Only the title should be translated. If the title does not need translation, please leave blank. (Many graphics in this book do not need translation.)

Lektion 1.1
Abbildung 1:
Häufigkeitsverteilung der von den führenden 39 US-Universitäten für Lernzwecke genutzten Programmiersprachen	Comment by Hofreiter, Karen: Please always put the translation of the title right above the graphic, as here. Please note that all titles need to be translated, even if the graphic itself is not being translated. Thank you!
Introductory Programming Languages Used in Top 39 U.S. Universities
[image: https://cacm.acm.org/system/assets/0001/6722/Top39-700.4.png]
Text:
	Zahl der Informatikinstitute, die die angegebenen Sprachen im Rahmen ihrer Einführungskurse lehren
	

	Python	Comment by Hofreiter, Karen: If there is no translation needed, please put „00“ in the corresponding cell, as here.
	00

	Java
	00

	MATLAB
	00

	C
	00

	C++
	00

	Scheme
	00

	Scratch
	00







Abbildung 2:
TIOBE-Index, August 2019
TIOBE Index for August 2019
[image: ]
Text:
	TIOBE Index for August 2019
	TIOBE-Index, August 2019

	–0.85%	Comment by Hofreiter, Karen: Please change periods/commas where needed
	-0,85 % 

	+0.19%
	+0,19 %

	+3.03%
	+3,03 %

	–1.41%
	–1,41 %

	+0.30%
	+0,30 %

	16.028%
	16,028 %

	15.154%
	15,154 %

	10.20%
	10,20 %

	6.057%
	6,057 %

	3.842%
	3,842 %

	Java
	00

	C
	00

	Python
	00

	C++
	00

	C#
	00

	Aug 2019
	Aug. 2019

	Aug 2018
	Aug. 2018

	Change
	Trend

	Programming Language
	Programmiersprache

	Ratings
	Anteil

	Change
	Trend




Lektion 1.2
Abbildung 3:
Anaconda – Wahl des Betriebssystems
Anaconda – Select Your Platform
[image: ]

Abbildung 4:
Anaconda – Auswahl der Version
Anaconda – Select Version
[image: ]

Abbildung 5:
Installation von Anaconda – Setup
Anaconda Install - Setup



Abbildung 6:
Installation von Anaconda – Lizenzvereinbarung
Anaconda Install – License Agreement



Abbildung 7:
Installation von Anaconda – Installationsart
Anaconda Install – Installation Type



Abbildung 8:
Installation von Anaconda – Installationspfad
Anaconda Install – Location



Abbildung 9:
Installation von Anaconda – Erweiterte Optionen
Anaconda Install – Advanced Options





Lektion 1.3
Abbildung 10:
Anaconda-Eingabeaufforderung
Anaconda Prompt
[image: ]

Abbildung 11:
Anaconda-Eingabeaufforderung – Start des Python-Interpreters
Anaconda Prompt – Python Interpreter
[image: ]

Abbildung 12:
Anaconda-Eingabeaufforderung – Hallo-Welt-Programm in Python
Anaconda Prompt – Hello, World! in Python
[image: ]

Abbildung 13:
Hallo-Welt-Programm in Java
Hello World in Java
[image: ]

Abbildung 14:
Hallo-Welt-Programm in C
Hello World in C
[image: ]

Abbildung 15:
Kompilierte und interpretierte Programmiersprachen im Vergleich
Compiled and Interpreted Languages
[image: ]
Text:
	Compiled Languages
	Kompilierte Sprachen

	Interpreted Languages
	Interpretierte Sprachen

	Code
	00

	Compiler
	00

	Interpreter
	00

	Machine code
	Maschinencode

	Output
	00



Abbildung 16:
Jupyter Notebook – Start des Servers
Jupyter Notebook - Server
[image: ]

Abbildung 17:
Jupyter Notebook – Auswahl/Erstellung eines Notebooks
Jupyter Notebook – Select or Create a Notebook
[image: ]

Abbildung 18:
Jupyter Notebook – Neues Notebook für Python 3
Jupyter Notebook – New Python 3
[image: ]

Abbildung 19:
Jupyter Notebook – Leeres Notebook
[bookmark: _Hlk87429959]Jupyter Notebook – Blank Notebook
[image: ]

Abbildung 20:
Jupyter Notebook – Festlegung der Art der Zellinhalte
Jupyter Notebook – Cell Options
[image: ]

Abbildung 21:
Jupyter Notebook – Ausführung der Hallo-Welt-Seite
Jupyter Notebook – Hello World Page Executed
[image: ]

Abbildung 22:
Jupyter Notebook – Umbenennung der Hallo-Welt-Seite
[bookmark: _Hlk87429983]Jupyter Notebook – Hello World Page Renaming
[image: ]

Abbildung 23:
Jupyter Notebook – Notebook-Verwaltung auf der Startseite
Jupyter Notebook – Select or Create with Hello World Page
[image: ]

Abbildung 24:
JupyterLab – Startseite
JupyterLab – Home Page
[image: ]

Abbildung 25:
JupyterLab – Python-3-Konsole
JupyterLab – Python 3 Console
[image: ]

Abbildung 26:
JupyterLab – Terminal
JupyterLab – Terminal
[image: ]

Lektion 2.1
Abbildung 27:
Geöffnete Python-3-Konsole in JupyterLab
Blank Python 3 Console in JupyterLab
[image: ]

Abbildung 28:
Python-3-Konsole – Erstellung der Variable „weight“
Python 3 Console – weight Variable
[image: ]

Abbildung 29:
Python-3-Konsole – Fehlermeldung „invalid syntax“
Python 3 Console – Invalid Syntax
[image: ]

Abbildung 30:
Python-3-Konsole – Ausgabe des Variablenwerts von „weight“
Python 3 Console – Value of weight
[image: ]

Abbildung 31:
Kategorien potenzieller Variablennamen
Categories of Potential Variable Names
[image: ]
Text:
	Python style guide
	Python-Styleguide

	Unconventional
	Nicht konventionell

	Conventional
	Konventionell

	Python rules
	Python-Syntaxregeln

	Invalid
	Ungültig

	Valid
	Gültig



$PlayerWeight
PlayerWeight
player_weight

Abbildung 32:
Klassifizierung potenzieller Variablennamen
Potential Variable Names
	Potential Variable Name
	Validity/Convention

	#player_age
	Invalid 

	player_age
	Valid and Conventional

	_player_age_
	Valid and Unconventional

	7player_age
	Invalid

	Player_Age
	Valid and Unconventional

	player^age
	Invalid



Text:
	Potential Variable Name
	Potenzieller Variablenname

	Validity/Convention
	Kategorie



#player_age
player_age
_player_age_
7player_age
Player_Age
player^age
	Invalid
	Ungültig

	Valid and conventional
	Gültig/Konventionell

	Valid and unconventional
	Gültig/Nicht konventionell

	Invalid
	Ungültig

	Valid and unconventional
	Gültig/Nicht konventionell

	Invalid
	Ungültig




Abbildung 33:
Python-3-Konsole – Erstellung der Variable „player_weight“
Python 3 Console – player_weight Created
[image: ]

Abbildung 34:
Python-3-Konsole – Erstellung der Variable „player_wieght“
Python 3 Console – player_wieght Created
[image: ]



Abbildung 35:
Python-3-Konsole – Zuweisungen
Python 3 Console – Assignment Operator Statements
[image: ]

Abbildung 36:
Python-3-Konsole – Weitere Zuweisungen
Python 3 Console – More Assignment Operator Statements
[image: ]

Lektion 2.2
Abbildung 37:
Python – Zuweisung und Ausgabe von Gleitkommazahlen
Python - Working with Floating Point Numbers
[image: ]

Abbildung 38:
Python – Gleitkommazahlen in wissenschaftlicher Schreibweise
Python - Working with Scientific Notation Floating Point Numbers
[image: ]

Abbildung 39:
Python – Zuweisung und Ausgabe von komplexen Zahlen
Python – Working with Complex Numbers
[image: ]

Abbildung 40:
Python – Zuweisung und Ausgabe von Oktal- und Hexadezimalzahlen
Python – Working with Octal and Hexadecimal Numbers
[image: ]

Abbildung 41:
Python – Einfache Rechenoperationen
Python – Simple Arithmetic
[image: ]

Lektion 2.3
Abbildung 42:
Python – Einfache Strings
Python – Simple Strings
[image: ]

Abbildung 43:
Python – Strings in einfachen und doppelten Anführungszeichen
Python – String Quotes
[image: ]

Abbildung 44:
Python – Strings mit maskierten Anführungszeichen
Python – String with Escaped Quotes
[image: ]

Abbildung 45:
Python – Escape-Sequenzen
Python –Escape Sequences
	Escape Sequence
	Result

	\\
	A single backslash character

	\’
	A single quote

	\”
	A double quote

	\n
	An ASCII new line character

	\r
	An ASCII carriage return character

	\t
	An ASCII tab character



Text:
	Escape Sequence
	Escape-Sequenz

	Result
	Ausgabe

	A single backslash character
	Einfacher Backslash

	A single quote
	Einfaches Hochkomma

	A double quote
	Doppeltes Hochkomma

	An ASCII new line character
	ASCII-Steuerzeichen für Zeilenvorschub (neue Zeile)

	An ASCII carriage return character
	ASCII-Steuerzeichen für Wagenrücklauf (Sprung zum Anfang der aktuellen Zeile)

	An ASCII tab character
	ASCII-Steuerzeichen für horizontalen Tabulator



\\
\’
\”
\n
\r
\t

Abbildung 46:
Python – Kennzeichnung und Ausgabe einer Rohzeichenfolge
[bookmark: _Hlk87430367]Python – Raw Strings
[image: ]

Abbildung 47:
Python – Strings in dreifachen Anführungszeichen
Python – Triple Quoted Strings
[image: ]

Abbildung 48:
Python – String-Operationen
Python – String Operations
	Purpose
	Example
	Example Result

	Get the length of a string
	len("Hello, World!")
	13

	Get the index of a character within a string
	my_string = "Hello, World!"
my_string.index('e')
	1

	Count the number of matching characters in a string
	my_string = "Hello, World!"
my_string.count('o')
	2

	Convert all characters to lowercase
	my_string = "Hello, World!"
my_string.lower()
	'hello, world!'

	Convert all characters to uppercase
	my_string = "Hello, World!"
my_string.upper()
	'HELLO, WORLD!'



Text:
	Purpose
	Zweck

	Example
	Beispiel

	Example result
	Ausgabe

	Get the length of a string
	Ermittlung der Länge eines Strings

	len("Hello, World!")
	00

	Get the index of a character within a string
	Ermittlung des Indexwerts eines im String enthaltenen Zeichens 

	my_string = "Hello, World!"
	00

	my_string.index('e')
	00

	Count the number of matching characters in a string
	Zählung der Instanzen eines bestimmten Zeichens im String

	my_string = "Hello, World!"
	00

	my_string.count('o')
	00

	Convert all characters to lowercase
	Umwandlung sämtlicher Zeichen in Kleinbuchstaben

	my_string = "Hello, World!"
	00

	my_string.lower()
	00

	'hello, world!'
	00

	Convert all characters to uppercase
	Umwandlung sämtlicher Zeichen in Großbuchstaben

	my_string = "Hello, World!"
	00

	my_string.upper()
	00

	'HELLO, WORLD!'
	00




Abbildung 49:
Python – Zusammenfügung von Strings
Python – Concatenating Strings
[image: ]

Abbildung 50:
Python – Konkatenation mit der format-Funktion
Python – String Format Function
[image: ]

Abbildung 51:
Python – Mehrfache Wiedergabe eines Strings
Python – String Replication
[image: ]

Abbildung 52:
Python – Ausgabe von Teilstrings 1
Python – Substring Part 1
[image: ]

Abbildung 53:
Python – Ausgabe von Teilstrings 2
Python – Substring Part 2
[image: ]

Abbildung 54:
Python – Ausgabe von Teilstrings 3
Python – Substring Part 3
[image: ]

Abbildung 55:
Python – Funktionen zur Bearbeitung abgerufener Strings
Python – String Manipulation Functions
[image: ]

Lektion 2.4
Abbildung 56:
Python – Sets
Python – Sets
[image: ]

Abbildung 57:
Python – Methoden für Sets
Python – Set Methods
	Method
	Purpose

	add(element)
	Adds an element to the set

	remove(element)
	Removes a specific element from the set

	clear( )
	Removes all elements from the set



Text:
	Method
	Methode

	Purpose
	Verwendungszweck

	add(element)
	00

	Adds an element to the set
	Hinzufügung eines Elements zum Set

	remove(element)
	00

	Removes a specific element from the set
	Entfernung eines spezifischen Elements aus dem Set

	clear( )
	00

	Removes all elements from the set
	Entfernung aller Elemente aus dem Set



Abbildung 58:
Python – Verwendung der Set-Methoden
Python – Set Methods in Use
[image: ]

Abbildung 59:
Python - Unveränderliches Set
Python – Frozen Set
[image: ]

Abbildung 60:
Python – Methoden für Listen
Python – List Methods
	append(element)
	Appends an element to the end of the list

	insert(i, element)
	Inserts an element at index i in the list

	remove(element)
	Removes an element from the list

	clear( )
	Removes all elements from the list

	count(element)
	Returns the number of times a particular element appears in the list



Text:
	append(element)
	00

	Appends an element to the end of the list
	Erweiterung der Liste um ein am Ende eingefügtes Element

	insert(i, element)
	00

	Inserts an element at index i in the list
	Einfügung eines Elements am Index i.

	remove(element)
	00

	Removes an element from the list
	Entfernung eines Elements aus der Liste

	clear( )
	00

	Removes all elements from the list
	Entfernung aller Elemente aus der Liste

	count(element)
	00

	Returns the number of times a particular element appears in the list
	Ermittlung der Anzahl der Instanzen eines bestimmten Elements in der Liste



Abbildung 61:
Python – Listen
Python – Lists
[image: ]

Abbildung 62:
Python – Tupel
Python – Tuples
[image: ]

Abbildung 63:
Python – Dictionarys
Python – Dictionaries
[image: ]

Abbildung 64:
Python – Verwendung von Dictionarys
Python – Using Dictionaries
[image: ]

Lektion 2.5
Abbildung 65:
Python – Öffnen einer Datei
Python – File Open
[image: ]

Abbildung 66:
Python – Beschreiben einer Datei
[bookmark: _Hlk87430662]Python – Writing to a File
[image: ]

Abbildung 67:
Python – Öffnen einer Datei im Lesemodus
Python – Open File for Reading
[image: ]

Abbildung 68:
Python – Auslesen einer Datei
Python – Reading from a File
[image: ]
Lektion 3.1
Abbildung 69:
Zuweisungsoperatoren in Python
Python Operators
	Operator
	Syntax
	Description

	=
	a = 5
	Assigns the value on the right to the variable on the left.

	+=
	a += 5
	Takes the value currently stored in a, adds the value on the right to it, and assigns it back to a.  This statement is equivalent to: a = a + 5

	-=
	a -= 5
	Takes the value currently stored in a, subtracts the value on the right to it, and assigns it back to a.  This statement is equivalent to: a = a - 5

	*=
	a *= 5
	Takes the value currently stored in a, multiplies it by the value on the right to it, and assigns it back to a.  This statement is equivalent to: a = a * 5

	/=
	a /= 5
	Takes the value currently stored in a, divides it by the value on the right to it, and assigns it back to a.  This statement is equivalent to: a = a / 5

	%=
	a %= 5
	Takes the value currently stored in a, computes the modulus of it and the value on the right (remember, the modulus, or mod, is the remainder left after a division operation), and assigns it back to a.  This statement is equivalent to: a = a % 5

	**=
	a **= 5
	The ** operator is an exponent operator.  a ** 2 gives you a to the power of 2, or a2.  The **= operator takes the value currently stored in a and raises it to the power of the value on the right, then assigns that value back to a.  This statement is equivalent to a = a ** 5.



Text:
	Operator
	00

	Syntax
	00

	Description
	Beschreibung

	a = 5
	00

	Assigns the value on the right to the variable on the left
	Der Wert auf der rechten Seite des Operators wird der Variablen auf der linken Seite zugewiesen.

	a += 5
	00

	Takes the value currently stored in a, adds the value on the right to it, and assigns it back to a.  This statement is equivalent to: a = a + 5
	Der aktuelle Wert von a wird ausgelesen und mit dem Wert auf der rechten Seite summiert. Anschließend wird das Ergebnis der Addition wieder in a gespeichert.  Diese Anweisung ist äquivalent zu: a = a + 5

	a -= 5
	00

	Takes the value currently stored in a, subtracts the value on the right to it, and assigns it back to a.  This statement is equivalent to: a = a – 5
	Der Wert auf der rechten Seite wird vom aktuellen Wert von a abgezogen. Anschließend wird das Ergebnis der Subtraktion wieder in a gespeichert.  Diese Anweisung ist äquivalent zu: a = a – 5

	a *= 5
	00

	Takes the value currently stored in a, multiplies it by the value on the right to it, and assigns it back to a.  This statement is equivalent to: a = a * 5
	Der aktuelle Wert von a wird ausgelesen und mit dem Wert auf der rechten Seite multipliziert. Anschließend wird das Ergebnis wieder in a gespeichert.  Diese Anweisung ist äquivalent zu: a = a * 5

	a /= 5
	00

	Takes the value currently stored in a, divides it by the value on the right to it, and assigns it back to a.  This statement is equivalent to: a = a / 5
	Der aktuelle Wert von a wird ausgelesen und durch den Wert auf der rechten Seite geteilt. Anschließend wird das Ergebnis der Division wieder in a gespeichert.  Diese Anweisung ist äquivalent zu: a = a / 5

	a %= 5
	00

	Takes the value currently stored in a, computes the modulus of it and the value on the right (remember, the modulus, or mod, is the remainder left after a division operation), and assigns it back to a.  This statement is equivalent to: a = a % 5
	Hier wird der Rest (Modulo) der ganzzahligen Division von a durch den Wert auf der rechten Seite berechnet. Anschließend wird das Ergebnis wiederum in a gespeichert.  Diese Anweisung ist äquivalent zu: a = a % 5

	a **= 5
	00

	The ** operator is an exponent operator.  a ** 2 gives you a to the power of 2, or a2.  The **= operator takes the value currently stored in a and raises it to the power of the value on the right, then assigns that value back to a.  This statement is equivalent to a = a ** 5
	Generell fungiert das doppelte Sternchen (**) in Python als Potenzierungsoperator, sodass Ihnen beispielsweise der Ausdruck a ** 2 die zweite Potenz von a bzw. den Wert von a2 liefert.  Dementsprechend wird bei Verwendung des Zuweisungsoperators **= der aktuelle Wert von a ausgelesen und mit dem Wert auf der rechten Seite potenziert. Anschließend wird das Ergebnis dieser Operation wieder in a gespeichert.  Diese Anweisung ist äquivalent zu: a = a ** 5




Abbildung 70:
Hierarchie der Rechenoperatoren in Python (KEMDAS)
Python PEMDAS
[image: ]

Abbildung 71: 
Zuweisungsketten in Python
Python Chained Assignment
[image: ]

Abbildung 72:
Nutzung des print-Befehls zur Ausgabe verschiedener Datentypen
Python Print
[image: ]

Abbildung 73:
Die input-Funktion in Python
Python Input



Abbildung 74:
Weitere Beispiele zur input-Funktion in Python
Python More Input
[image: ]

Abbildung 75:
Python – Umwandlung von Datentypen
Python Type Conversion
[image: ]

Lektion 3.2
Abbildung 76:
Python-Vergleichsoperatoren
Python Comparison Operators
	Operator
	Description
	Usage

	==
	Equal; Checks for equality between the left and right sides of the operator.  Returns True if equal, False if not.
	a == b

	!=
	Not equal; Checks for non-equality between the left and right sides of the operator.  Returns True if not equal, False if equal.
	a != b

	>
	Greater than; Checks for a greater-than condition.  Returns True if the left side is greater than the right, False otherwise
	a > b

	>=
	Greater than or equal; Checks for a greater-than-or-equal condition.  Returns True if the left side is greater than or equal to the right, False otherwise.
	a >= b

	<
	Less than; Checks for a less-than condition.  Returns True if the left side is less than the right, False otherwise.
	a < b

	<=
	Less than or equal; Checks for a less-than-or-equal condition.  Returns True if the left side is less than or equal to the right, False otherwise.
	a <= b


Text:
	Operator
	00

	Description
	Beschreibung

	Usage
	Syntax

	==
	00

	Equal; Checks for equality between the left and right sides of the operator.  Returns True if equal, False if not.
	Gleich: Der Interpreter prüft, ob der Wert des Arguments auf der linken Seite des Operators gleich dem Zahlenwert des Arguments auf der rechten Seite des Operators ist.  Wenn dies der Fall ist, wird True ausgegeben, ansonsten erhält der Ausdruck den Wahrheitswert False.

	a == b
	00

	!=
	00

	Not equal; Checks for non-equality between the left and right sides of the operator.  Returns True if not equal, False if equal.
	Ungleich: Der Interpreter prüft, ob die Argumente auf der linken Seite und rechten Seite des Operators voneinander verschiedene Werte aufweisen.  Wenn dies der Fall ist, wird True ausgegeben, ansonsten erhält der Ausdruck den Wahrheitswert False.

	a != b
	00

	>
	00

	Greater than; Checks for a greater-than condition.  Returns True if the left side is greater than the right, False otherwise
	Größer als: Hier prüft der Interpreter, ob der Wert des Arguments auf der linken Seite des Operators den Wert des Arguments auf der rechten Seite des Operators übersteigt.  Ist dies der Fall, wird True ausgegeben. Ansonsten erhält der Ausdruck den Wahrheitswert False.

	a > b
	00

	>=
	00

	Greater than or equal; Checks for a greater-than-or-equal condition.  Returns True if the left side is greater than or equal to the right, False otherwise.
	Größer oder gleich: Hier prüft der Interpreter, ob der Wert des Arguments auf der linken Seite des Operators den Wert des Arguments auf der rechten Seite des Operators übersteigt oder mit diesem identisch ist.  Ist dies der Fall, wird True ausgegeben. Ansonsten erhält der Ausdruck den Wahrheitswert False.

	a >= b
	00

	<
	00

	Less than; Checks for a less-than condition.  Returns True if the left side is less than the right, False otherwise.
	Kleiner als: Hier prüft der Interpreter, ob der Wert des Arguments auf der linken Seite des Operators den Wert des Arguments auf der rechten Seite des Operators unterschreitet.  Ist dies der Fall, wird True ausgegeben. Ansonsten erhält der Ausdruck den Wahrheitswert False.

	a < b
	00

	<=
	00

	Less than or equal; Checks for a less-than-or-equal condition.  Returns True if the left side is less than or equal to the right, False otherwise.
	Kleiner oder gleich: Hier prüft der Interpreter, ob der Wert des Arguments auf der linken Seite des Operators den Wert des Arguments auf der rechten Seite des Operators unterschreitet oder mit diesem identisch ist.  Ist dies der Fall, wird True ausgegeben. Ansonsten erhält der Ausdruck den Wahrheitswert False.

	a <= b
	00



Abbildung 77:
Python – Einsatz von Vergleichsoperatoren
Python Comparison Operators in Action
[image: ]

Abbildung 78:
Python – Der Datentyp „bool“
Python Boolean Data Type
[image: ]

Abbildung 79:
if-Anweisung in Python
Python – If Statement
[image: ]

Abbildung 80:
if-Anweisung mit wahrer Bedingung
Python – If Statement Condition True
[image: ]

Abbildung 81:
if-Anweisung mit falscher Bedingung
Python – If Statement Condition False
[image: ]

Abbildung 82:
Weitere if-Anweisung in Python
Python – Another If Statement 
[image: ]

Abbildung 83:
if-Anweisung mit erfüllter Bedingung
Python – If Statement Evaluating to True
[image: ]

Abbildung 84:
Weitere if-Anweisung mit erfüllter Bedingung
Python – Another If Statement Evaluating to True
[image: ]

Abbildung 85:
Zwei aufeinanderfolgende if-Anweisungen
Python – Two If Statements
[image: ]

Abbildung 86:
if-else-Anweisung mit wahrer Bedingung
Python – If True
[image: ]

Abbildung 87:
Weitere if-else-Anweisung in Python
Python – Another If True
[image: ]

Abbildung 88:
if-else-Anweisung mit falscher Bedingung
Python – If False
[image: ]

Abbildung 89:
elif-Anweisung in Python
Python – Elif
[image: ]

Abbildung 90:
Aneinanderreihung mehrerer elif-Anweisungen in Python
Python – Lots of Elif Statements
[image: ]

Lektion 3.3
Abbildung 91:
Python – Aufruf der range-Funktion mit nur einem Parameter als Endwert
Python – Range with Stop Parameter Only
[image: ]

Abbildung 92:
Python – Ausgabe der Werte von range(10)
Python – Range(10) Executed
[image: ]

Abbildung 93:
Python – range-Funktion mit spezifiziertem Start- und Endwert
Python – Range with Start and Stop Parameter 
[image: ]

Abbildung 94:
Python – range-Funktion mit Startwert, Endwert und Schrittweite
[bookmark: _Hlk18912575]Python – Range with Start, Stop, and Step Parameter 
[image: ]

Abbildung 95:
Python – Ausgabe der Inhalte einer Liste mithilfe einer for-Schleife
Python – Printing a List with a For Range
[image: ]

Abbildung 96:
Python – Indices und Werte der Liste my_players
Python – Indeces for the my_players List
	Index
	Value

	0
	"Franz Beckenbauer"

	1
	"Gerd Muller"

	2
	"Lothar Matthaus"

	3
	"Manuel Neuer"



Text:
	"Manuel Neuer"
	00

	"Lothar Matthaus"
	00

	"Gerd Muller"
	00

	"Franz Beckenbauer"
	00

	Index
	00

	Value
	Wert



Abbildung 97:
Python – Ausgabe der Spielerliste
Python – Printing a List of Players
[image: ]

Abbildung 98:
Python – Ausgabe der Spielerliste mittels einer while-Schleife
Python – Printing a List of Players Using While
[image: ]

Abbildung 99:
Python – Schleife mit break-Anweisung
Python – Break
[image: ]

Abbildung 100:
Python – Schleife mit continue-Anweisung
Python – Continue
[image: ]

Lektion 3.4
Abbildung 101:
Python – Erstellung eines Iterators
Python – Creating an Iterator
[image: ]

Abbildung 102:
Python – Sukzessiver Abruf von Listenelementen mithilfe eines Iterators
Python – Looping Through a List with an Iterator
[image: ]

Abbildung 103:
Python – Fehlermeldung bei der Nutzung eines Iterators
Python – Iterator Loop Error
[image: ]

Abbildung 104:
Python – Iterator als Basis einer for-Schleife
Python – Iterator with For Loop
[image: ]

Abbildung 105:
Python – Listenbasierte for-Schleife
Python – For Loop with List
[image: ]

Abbildung 106:
Python – Erstellung einer Liste von Quadratzahlen
Python – Creating a List of Square Numbers
[image: ]

Abbildung 107:
Python – Erstellung einer Liste von Quadratzahlen mithilfe einer List Comprehension
Python – Creating a List of Square Numbers with a List Comprehension
[image: ]

Abbildung 108:
Python – for-Schleife im klassischen Format als Äquivalent zur List Comprehension
Python – List Comprehension For Loop
[image: ]

Abbildung 109:
Python – Listenerstellung durch eine Comprehension mit Bedingung
Python – List Creation with Comprehension and Condition
[image: ]

Lektion 4.1
Abbildung 110:
Python – Programm mit einfachen Rechenoperationen
Python – Simple Math
[image: ]

Abbildung 111:
Python – Programm mit zusätzlichen einfachen Rechenoperationen
Python – Simple Math and More Simple Math
[image: ]

Abbildung 112:
Aufruf der print-Funktion
Print Function
[image: ]

Abbildung 113:
Die wahrscheinlich einfachste Funktion der Welt
One of the World’s Simplest Functions
[image: ]

Abbildung 114:
Einsatz der einfachsten Funktion der Welt
Using One of the World’s Simplest Functions
[image: ]

Abbildung 115:
Ausführungsreihenfolge der Zeilen eines Programms mit der einfachsten Funktion der Welt
Execution Flow as we Use One of the World’s Simplest Functions
[image: ]

Abbildung 116:
Output des Programms mit der einfachsten Funktion der Welt
Output as we Use One of the World’s Simplest Functions
[image: ]

Lektion 4.2
Abbildung 117:
Python – einfache if-Anweisung
Very Basic If Statement
[image: ]

Abbildung 118:
Python – Fehler bei der Ausführung der einfachen if-Anweisung
Very Basic If Statement - Error
[image: ]

Abbildung 119:
Python – Erneuter Fehler bei der Ausführung der einfachen if-Anweisung
Very Basic If Statement 2 - Error
[image: ]

Abbildung 120:
Sichtbarkeitsbereich der Variablen this_new_variable
Scope for this_new_variable
[image: ]

Abbildung 121:
Sichtbarkeitsbereich einer Funktion
Scope for Functions
[image: ]

Abbildung 122:
Einfaches Programm mit einer sichtbaren Funktion
A Very Simple Program
[image: ]

Abbildung 123:
Sichtbarkeit einer funktionsinternen Variablen
Function Variable Scope
[image: ]


Abbildung 124:
Gleichnamige Variablen mit verschiedenen Werten und Sichtbarkeitsbereichen
Fun with Variable Scope
[image: ]

Abbildung 125:
Output bei gleichnamigen Variablen mit verschiedenen Werten
Fun with Variable Scope - Output
[image: ]

Abbildung 126:
Sichtbarkeitsbereiche der beiden Instanzen von my_variable
Scope of Two Instances of my_variable
[image: ]

Abbildung 127:
Sichtbarkeit von geschachtelten Funktionen
Scope of Nested Function
[image: ]

Abbildung 128:
Sichtbarkeit der Variablen in geschachtelten Funktionen
Variable Scope within Nested Functions
[image: ]

Abbildung 129:
Zugriff auf globale Variablen in Funktionen
Accessing Global Variables within Functions
[image: ]

Abbildung 130:
Zugriff auf Variablen aus der übergeordneten Programmebene in einer geschachtelten Funktion
Nonlocal within Nested Functions
[image: ]

Lektion 4.3
Abbildung 131:
Funktion mit drei Argumenten
A Function with Three Arguments
[image: ]

Abbildung 132:
Fehlermeldung wegen eines fehlenden Arguments
Missing Argument Error
[image: ]

Abbildung 133:
Fehlermeldung wegen zu zahlreicher Argumente
Too Many Arguments Error
[image: ]


Abbildung 134:
Verschiedene Datentypen als Argumente
Different Data Types in Arguments
[image: ]

Abbildung 135:
Übergabe von Argumenten in geänderter Reihenfolge
Passing Arguments In Various Orders
[image: ]

Abbildung 136:
Standardargumente
Default Arguments
[image: ]

Abbildung 137:
Rückgabewerte
Return Values
[image: ]

Lektion 5.1
Abbildung 138:
Syntaxfehler
Syntax Error
[image: ]

Abbildung 139:
Fehlermeldung mit falsch platzierter Pfeilmarkierung der Fehlerursache
Syntax Error – Interpreter Pointing In Wrong Spot
[image: ]


Lektion 5.2
Abbildung 140:
Division durch eine Zahl aus der Eingabeaufforderung
Dividing by a Number
[image: ]

Abbildung 141:
ZeroDivisionError
ZeroDivisionError
[image: ]

Abbildung 142:
Öffnen und Auslesen einer Datei
Opening and Reading a File
[image: ]

Abbildung 143:
FileNotFoundError
FileNotFoundError
[image: ]

Abbildung 144:
try/except-Anweisung zur Behandlung einer Division durch null
Divide by Zero Code with Try/Except
[image: ]

Abbildung 145:
Ausführung des try-Blocks ohne auftretende Fehler
Try Block Executing without Error
[image: ]


Abbildung 146:
Unterbrechung des try-Blocks bei auftretendem Fehler
Try Block Executing with Error
[image: ]

Abbildung 147:
Erfolgreiche Ausführung eines try-Blocks mit Dateizugriffen
Try Block – Reading a File Successfully 
[image: ]

Abbildung 148:
Fehler bei der Ausführung eines try-Blocks mit Dateizugriffen
Try Block – Reading a File with Error
[image: ]

Abbildung 149:
Ausführung des finally-Blocks ohne vorausgehenden Fehler
Finally Block without Error
[image: ]


Abbildung 150:
Ausführung des finally-Blocks nach vorausgehendem Fehler
Finally Block with Error
[image: ]

Abbildung 151:
Auslösung einer Ausnahme mit dem raise-Befehl
Exception Raised by Programmer
[image: ]

Lektion 5.3
Abbildung 152:
Protokolleinträge mit verschiedenen Dringlichkeitsstufen
Logging Levels
[image: ]

Abbildung 153:
Änderung der Dringlichkeitsschwelle
Changing the Logging Level
[image: ]


Abbildung 154:
Protokollausgabe in eine Datei
Writing Log Data to a File
[image: ]


Abbildung 155:
Öffnen und Auslesen einer Logdatei
Opening and Reading a Log File
[image: ]

Abbildung 156:
Formatierung von Protokolleinträgen
Formatting Log Output
[image: ]

Abbildung 157:
Attribute zur Formatierung von Protokolleinträgen
Logging Format Attributes
	Attribute
	Format
	Description

	asctime
	%(asctime)s
	Gets the log entry creation date and time

	filename
	%(filename)s
	Gets the name of the file

	funcName
	%(funcName)s
	Gets the name of the function in which the log entry was created

	lineno
	%(lineno)d
	Gets the line of code where the log entry was created

	process
	%(process)d
	Gets the process ID that created the log entry

	processName
	%(processName)s
	Gets the process name that created the log entry



Text:
	Attribute
	Attribut

	Format
	Syntax

	Description
	Beschreibung

	asctime
	00

	%(asctime)s
	00

	Gets the log entry creation date and time
	Erfassung des Erstellungsdatums und der Erstellungszeit des Protokolleintrags

	filename
	00

	%(filename)s
	00

	Gets the name of the file
	Festlegung des Namens der Protokolldatei

	funcName
	00

	%(funcName)s
	00

	Gets the name of the function in which the log entry was created
	Erfassung des Namens der Funktion, bei deren Ausführung der Protokolleintrag erzeugt wurde

	lineno
	00

	%(lineno)d
	00

	Gets the line of code where the log entry was created
	Erfassung der Codezeile, bei deren Ausführung der Protokolleintrag erzeugt wurde

	process
	00

	%(process)d
	00

	Gets the process ID that created the log entry
	Erfassung der Kennung des Prozesses, der den Protokolleintrag erzeugt hat

	processName
	00

	%(processName)s
	00

	Gets the process name that created the log entry
	Erfassung des Namens des Prozesses, der den Protokolleintrag erzeugt hat




Lektion 6.2
Abbildung 158:
Nicht definierte Funktion: floor
Function Not Defined: floor
[image: ]

Abbildung 159:
Import der floor-Funktion aus der math-Bibliothek
Importing floor From Math
[image: ]

Abbildung 160:
Definition einer neuen floor-Funktion
Redefining floor
[image: ]

Abbildung 161:
Beispielprogramm zur Illustration der verschiedenen Namensräume
Namespaces
[image: ]

Abbildung 162:
Zuordnung der im Beispielprogramm enthaltenen Namen zu den verschiedenen Namensräumen
Namespace Analysis
	Namespace
	Namespace Definition
	Names

	Built-in
	Contains all built-in functions and exceptions
	print

	Global
	Contains all the names of variables and functions you create in your program that exist outside of functions
	my_str
print_it_x_times
print_times

	Local
	Local namespace: Contains only names within a given function
	str
x
a




	Namespace
	Namensraum

	Built-in
	Built-in-Namensraum

	Global
	Globaler Namensraum

	Local
	Lokaler Namensraum

	Namespace Definition
	Definition

	Contains all built-in functions and exceptions
	Umfasst die Namen aller vordefinierten Funktionen und Ausnahmen.

	Contains all of the names of variables and functions you create in your program that exist outside of functions
	Enthält die Bezeichnungen aller Variablen und Funktionen, die in Ihrem Programm außerhalb von Funktionsdefinitionen sichtbar sind.

	Local namespace: Contains only names within a given function
	Enthält alle Namen, die innerhalb einer bestimmten Funktion vergeben werden.

	Names
	Variablen-/Funktionsnamen





Abbildung 163:
Import der kompletten math-Bibliothek
Import Math Library
[image: ]

Lektion 6.3
Abbildung 164:
Schwer lesbarer Code
Difficult to Read Code
[image: ]

Abbildung 165:
Leicht lesbarer Code
Easy to Read Code
[image: ]

Abbildung 166:
Einfacher Docstring
Simple Docstring
[image: ]

Abbildung 167:
Ausgabe des einfachen Docstrings mit der help-Funktion
Simple Docstring – Using help
[image: ]

Abbildung 168:
Mehrzeiliger Docstring
Multiline Docstring
[image: ]

Abbildung 169:
Ausgabe des mehrzeiligen Docstrings mit der help-Funktion
Multiline Docstring – Using help
[image: ]

Abbildung 170:
NumPy – Anwendungsbeispiele
NumPy – A Few Examples
[image: ]

Abbildung 171:
Einfacher Kurvenplot mit Matplotlib
Matplotlib Simple Plot
[image: ]

Abbildung 172:
Einfaches Kuchendiagramm mit Matplotlib
Matplotlib Simple Pie Chart
[image: ]

Abbildung 173:
Kurveninterpolation mit SciPy
SciPy Interpolation Plot
[image: ]

Abbildung 174:
SciPy-Histogramm einer Normalverteilung
SciPy Normal Distribution Histogram
[image: ]

Abbildung 175:
Fahrzeugdaten in einem Pandas-DataFrame
Pandas Cars Data
[image: ]

Abbildung 176:
Filter zur Identifizierung sparsamer Autos im Pandas-DataFrame
Pandas Efficient Cars Data
[image: ]

Abbildung 177:
Klassifikationsalgorithmen von scikit-learn.org
Classification Algorithms from scikit-learn.org
[image: ]
Text:
	SVC with linear kernel
	SVC mit linearem Kernel

	Sepal width
	Kelchlänge

	Sepal length
	Kelchbreite

	LinearSVC (linear kernel)
	LinearSVC (linearer Kernel)

	SVC with RBF kernel
	SVC mit RBF-Kernel

	SVC with polynomial (degree 3) kernel
	SVC mit Polynomkern (3. Grad)



Abbildung 178:
Regressionsalgorithmen von scikit-learn.org
Regression Algorithms from scikit-learn.org
[image: ]
Text:
	KNeighborsRegressor (k = 5, weights = ‘uniform’)
	00

	1.0
	1,0

	0.5
	0,5

	0.0
	0,0

	-0.5
	-0,5

	-1.0
	-1,0

	0
	00

	1
	00

	2
	00

	3
	00

	4
	00

	5
	00

	prediction
	Schätzwerte

	data
	Datenpunkt

	KNeighborsRegressor (k = 5, weights = distance)
	00




Abbildung 179:
Clusteringalgorithmen von scikit-learn.org
Clustering Algorithms from scikit-learn.org
[image: ]
Text:
	Incorrect number of blobs
	Falsche Annahmen zur Zahl der Cluster

	Anisotropicly distributed blobs
	Anisotrop verteilte Datenpunkte

	Unequal variance
	Cluster mit unterschiedlicher Varianz

	Unevenly sized blobs
	Cluster von verschiedener Größe

	6
	00

	4
	00

	2
	00

	0
	00

	-2
	00

	-4
	00

	-6
	00

	-8
	00

	-10.0
	-10,0

	-7.5
	-7,5

	-5.0
	-5,0

	-2.5
	-2,5

	0.0
	0,0

	2.5
	2,5
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for x in range(10):
print(x)
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for x in range(10):
print(x)
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for x in range(s, 10):
print(x)
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for x in range(S, 10, 2):
print(x)




image88.png
my_players = ["Franz Beckenbaue
“Lothar Matthaus”

for x in range(4)
print("Player

. "Gerd Muller”,
“Manuel Neuer”]

+ str(xel) +

+ my_players[x])




image89.png
my_players = ["Franz Beckenbauer”, "Gerd Muller”,
“Lothar Matthaus”, "Manuel Neuer"]

for x in range(4)
print("Player

+ str(xel) + + my_players[x])

Player 1: Franz Beckenbauer
Player 2: Gerd Muller
Player 3: Lothar Matthaus
Player 4: Manuel Neuer





image90.png
my_players = ["Franz Beckenbauer”, "Gerd Muller”,
“Lothar Matthaus”, "Manuel Neuer"]

x=0
while x < 41
print("Player " + str(x+1) + ": " + my_players[x])
x =1

print("End of roster”)

Player 1: Franz Beckenbauer
Player 2: Gerd Muller
Player 3: Lothar Matthaus
Player 4: Manuel Neuer

End of roster





image91.png
my_players = ["Franz Beckenbauer”, "Gerd Muller”,

“Lothar Matthaus”, "Manuel Neuer"]

for x in range(4):
if x> 1t
break

print("Player

print("End of roster”)

"+ str(x+1) + ;" + my_players[x])

Player 1: Franz Beckenbauer
Player 2: Gerd Muller
End of roster




image92.png
my_players = ["Franz Beckenbauer”, "Gerd Muller”,
“Lothar Matthaus”, "Manuel Neuer"]
for x in range(4):
if x == 2:
continue
print("Player
print("End of roster”)

+ str(xel) + + my_players[x])

Player 1: Franz Beckenbauer
Player 2: Gerd Muller
Player 4: Manuel Neuer

End of roster
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that use each language to teach introductory courses
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Analysis done by Philip Guo (www.pgbovine.net) in July 2014, last updated 2014-07-29
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my_list = [4, 5, 15, 16, 23, 42]
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my_list = [4, 5, 15, 16, 23, 42]
my_iterator = iter(my_list)

print(next (my_i
print (next (my_3
print (next (my_3
print (next (my_3
print (next (my_3
print (next (my_3

StopIteration Traceback (most recent call last)
<ipython-input-4-c2ac9dfbooba> in <nodule>

7 print(next(my_iterator))

& print(next(my_iterator))
----> 9 print(next(my_iterator))

StopIteration:
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my_list = [4, 5, 15, 16, 23, 42]
my_iterator = iter(my_list)
for x in my_iterator

print(x)

15
16
2
a2
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my_list = [4, 5, 15, 16, 23, 42]
for x in my_list:
print(x)

15
16
2
a2




image98.png
my_nunbers = [4, 3, 15, 16, 23, 42]
my_new_numbers = []

for x in my_numbers:
my_new_numbers . append (x*x)

print(my_new_numbers)

[16, 64, 225, 256, 529, 1764]
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my_numbers = [4, 8, 15, 16, 23, 42]
my_new_numbers = [n*n for n in my_numbers]

print(my_new_numbers)

[16, 64, 225, 256, 529, 1764]
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for n in my_numers:
my_new_numbers. append(n*n)




image101.png
my_numbers = [4, 3, 15, 16, 23, 42]
my_new_numbers = [n*n for n in my_numbers if n < 20]

print(my_new_numbers)

[16, 64, 225, 256]




image102.png
int1-1
int2-2

print("Your two numbers are
int3 = int 1 + int_2

+ str(int_1) + " and " + str(int_2) +

print(str(int_1) + " plus " + str(int_2) + " equals " + str(int_3) + ".")
int3 = int1 - int2
print(str(int_1) + " minus " + str(int_2) + " equals " + str(int_3) + ".")
int3 = int 1 * int_2
print(str(int_1) + " times " + str(int_2) + " equals " + str(int_3) + ".")

int 3 = int 1/ int_2
print(str(int_1) + " divided by " + str(int_2) +

" equals " + str(int_3) +

Your tuo numbers are 1 and 2.
1 plus 2 equals 3.

1 minus 2 equals -1.

1 times 2 equals 2.

1 divided by 2 equals 0.5.
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int1-1
int2-2
print("Your two numbers are

+ str(int_1) + " and " + str(int_2) +

int3 = int 1 + int_2
print(str(int_1) + " plus " + str(int_2) + " equals " + str(int_3) +
int3 = int1 - int2

print(str(int_1) + " minus " + str(int_2) + " equals " + str(int_3) + ".")
int3 = int 1 * int_2

print(str(int_1) + " times " + str(int_2) + " equals " + str(int_3) + ".")

int 3 = int 1/ int_2

print(str(int_1) + " divided by " + str(int_2) + " equals " + str(int_3) +
int1-5
int2 = 10

print("Your two numbers are " + str(int_1) + " and " + str(int.2) +

int3 = int 1 + int_2
print(str(int_1) + " plus " + str(int_2) + " equals " + str(int_3) +
int3 = int1 - int2

print(str(int_1) + " minus " + str(int_2) + " equals " + str(int_3) + ".")
int3 = int 1 * int_2

print(str(int_1) + " times " + str(int_2) + " equals " + str(int_3) + ".")

int 3 = int 1/ int_2
print(str(int_1) + " divided by " + str(int_2) +

" equals " + str(int_3) +

Your tuo numbers are 1 and 2.
1 plus 2 equals 3.

1 minus 2 equals -1.

1 times 2 equals 2.

1 divided by 2 equals ©.5.
Your tuo numbers are 5 and 10.
5 plus 10 equals 15.

5 minus 10 equals -5.
5 times 10 equals 50.

5 divided by 10 equals 0.5.
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print() function

my_name = "Aaron”
print("my_name is equal to:
your_name = "Kaylee"

+ my_name) o <Python Code to
print text to the
screen>
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def my_first_function():
print("I can’t believe I'm in a function
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def my_first_function():
print("I can’t believe I'm in a function!")

print("I'm not in a function!")
my_first_function()
print!

T'm not in a function anymore!")
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def my_first_function(): —
print("I can't believe I'm in a function!”)

print("I'm not in a function!")

my_first_function() ——————
print("I'm not in a function anymore!")
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def my_first_function():
print("I can’t believe I'm in a function

print("I'm not in a function!")
my_first_function()
print("I'm not in a function anymore!")

I'mnot in & function!
I can't believe I'm in a function!
I'mnot in a function anymore!
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image110.png
if this_new_variable

print("In scope!”)

NameError Traceback (most recent call last)
<ipython-input-3-10ac77fdbSce> in <nodule>
> 1 if this_new_varisble

2 print("In scope!™)

NameError: name this_new_variable’ is not defined
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if this_new_variable
print("In scope!

")

this_new_variable =

NameError Traceback (most recent call last)
<ipython-input-4-ddoBce140f58> in <nodule>
> 1 if this_new_varisble == 5:
2 print("In scope!™)

3
4 this_new_variable = 0

NameError: name 'this_new_variable’ is not defined




image112.png
print("Welcone to my progrant”) X X

print("I'm excited to see if the variable is in scope!”) this_new_variable

if this_new variable == 5: e
print("In scope!”)

e this_new_variable

print("le’re aluost finished! _new_)\

print("And... now we're done.") is in scope
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print("I'm not in a function!")
my_first_function()
print("I'm not in a function anymore!")

def my_first_function():
print("I can’t believe I'm in a function!")

I'm not in a function!

NameError Traceback (most recent call last)
<ipython-input-2-1adb0@dessda> in <nodule>
1 print("I'm not in a function
> 2 my_first_function()
3 print("I'm not in a function anymore
a
5 def my_first_function():

NameError: name ‘my_first function’ is not defined
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Anaconda Distribution

The World's Most Popular Python/R Data Science Platform

The open-source Anaconda Distribution is the easiest way to perform Python/R
data science and machine learning on Linux, Windows, and Mac OS X. With
over 15 million users worldwide, it is the industry standard for developing,

testing, and training on a single machine, enabling individual data scientists to:

* Quickly download 1,500+ Python/R data science packages

* Manage libraries, dependencies, and environments with Conda

« Develop and train machine learning and deep learning models with scikit-
learn, TensorFlow, and Theano

« Analyze data with scalability and performance with Dask, NumPy, pandas,
and Numba

« Visualize results with Matplotlib, Bokeh, Datashader, and Holoviews

Jupyter NumPy SciPy 9
~~ spyder I | @ || Numba
pandas || M

o DASK Bokeh || HoloViews ||

#matplotlib .@n
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def my_function():
print("Nice function
my_variable
print("my_variable

)

I love functions!
+ my_variable)

print("Starting program...")
my_function()
print("Ending program.

Starting program...
Nice function!

my_variable = I love functions!
Ending program...
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def my_function():
print("Nice function!")
my_variable = "I love functions!”
print("my_variable = " + my_variable)

print("Starting program.

my_function()

if my_varisble == "Quit":
print("Ending progran.

)l

Starting program...
Nice functior
my_variable = I love functions!

NameError Traceback (most recent call last)
<ipython-input-11-f70e85407a6d> in <nodule>

& print("Starting program...")

7 my_function()
> & if my_variable

S print("Ending program...")

NameError: name ‘my_variable’ is not defined
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def my_function()
my_variable = "Inside of the function”
print("my_variable = " + my_variable)

my_variable = "Outside of the function”
print("my_variable = " + my_variable)
my_function()
print("my_variable

+ my_variable)
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def my_function()
my_variable =
print("my_variable

Inside of the function”
"+ my_variable)

my_variable = "Outside of the function”
print("my_variable = " + my_variable)
my_function()

print("my_variable

+ my_variable)

my_variable = Outside of the function
my_variable = Inside of the function
my_variable = Outside of the function
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my_variable my_variable
outsideof  inside of
function function

def my_function():
my_varisble = "Inside of the function”

print("my_varisble = " + my_variable)

my_variable = "Outside of the function”
print("my_variable = " + my_variable)
my_function()

print("my_variable = * + my_variable)
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def my_function():
print("In my function.”)

def my_nested_function():
print("In my nested function.")
print("Exiting my nested function.”)

print("About to call the nested function,
my_nested_function()

print("Finished call to nested function.”)
print("Exiting my function.”)

print("About to call my function.”)
my_function()
print("Finished call to my function.")

About to call my function.
In my function.

About to call the nested function.
In my nested function.

Exiting my nested function.
Finished call to nested function.
Exiting my function.

Finished call to my function.




image120.png
def my_function():
x =10
print("In my_function,

+ str(x))

def my_nested_function():

x = 100
print("In my_nested_function, x=" + str(x))
my_nested_function()
print("Outside of functions, x=" + str(x))

In my_function, x=12
In my_nested_function, x=100
Outside of functions, x=1
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def my_function():
global x
x =10

print("In my_function, x=" + str(x))

def my_nested_function():
global x
x = 100
print("In my_nested_function, x=" + str(x))

my_nested_function()

my_function()
print("Outside of functions,

+ str(x))

In my_function, x=12
In my_nested_function, x=100
Outside of functions, x=100
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def my_function():
x =10

print("In my_function, x=" + str(x))

def my_nested_function():
nonlocal x
x = 100
print("In my_nested_function, x=" + str(x))

my_nested_function()

print("At end of my_function, x=" + str(x))
my_function()
print("Outside of functions, x=" + str(x))

In my_function, x=12
In my_nested_function, x-100
At end of my_function, x=100
Outside of functions,
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def add_three_numbers(a, b, )t
the sum=a + b+ c
print("The sum of " + str(a) + +str(b) + ", and "+

str(c) + " is: " + str(the_sum))

add_three_numbers(1, 2, 3)
add_three_numbers (10, 20, 30)
add_three_numbers(-123, 9271, -712)

The sum of 1, 2, and 3 is: 6
The sum of 16, 20, and 30 is: 68
The sum of -123, 9271, and -712 is: 8436
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Anaconda 2019.07 for macOS Installer

Python 3.7 version Python 2.7 version
64-Bit Graphical Installer (653 MB) 64-Bit Graphical Installer (634 MB)

64-Bit Command Line Installer (435 MB) 64-Bit Command Line Installer (408 MB)
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def add_three_numbers(a, b, )t
the sum=a + b+ c
print("The sum of " + str(a) + ", " + str(b) + ", and " +

str(c) + " is: " + str(the_sum))

add_three_numbers(1, 2)
add_three_numbers (10, 20, 30)
add_three_numbers(-123, 9271, -712)

TypeError Traceback (most recent call
last)
<ipython-input-22-ded5088852a3> in <nodule>

a str(c) + " is: " + str(the_sum))

s

> 6 add_three_numbers(1, 2)
7 add_three_numbers(10, 20, 30)
8 add_three_numbers(-123, 9271, -712)

TypeError: add_three_numbers() missing 1 required positional argument:
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def add_three_numbers(a, b, )t
the sum=a + b+ c

print("The sum of " + str(a) + ", " + str(b) + ", and " +

str(c) + " is: " + str(the_sum))

2dd_three_nunbers(1, 2, 4, 5)
add_three_nunbers (10, 20, 30)
add_three_numbers(-123, 9271, -712)

TypeError Traceback (most recent call
last)
<ipython-input-23-6F18a224ce84> in <nodule>

a str(c) + " is: " + str(the_sum))

s
> 6 add_three_numbers(1, 2, 4, 5)

7 add_three_numbers(10, 20, 30)

8 add_three_numbers(-123, 9271, -712)

TypeError: add_three_numbers() takes 3 positional arguments but 4 were
given
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def person_info(name, phone, address, age):
print(nane)
print("Phone: " + phone)
print("Address: " + address)

print(“Age: " + str(age))

person_info("Alyssa”, "423-192-2311", "152 Wander Lane”, 23)

Alyssa
Phone: 423-192-2311
Address: 152 Wiander Lane
Age: 23
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def person_info(name, phone, address, age):
print(nane)
print("Phone: " + phone)
print("Address: " + address)
print(“Age: " + str(age))

person_info("Alyssa”, "423-192-2311", "152 Wander Lane”, 23)
person_info(name="Hayden", phone="312-910-2238",

address: , age=45)
person_info(age=32, name="Rylan",
address="8162 Grizzly Hay" "763-521-0028")

Alyssa
Phone: 423-192-2311
Address: 152 Wiander Lane
ge: 23

Hayden

Phone: 312-910-2238
Address: 51 Cosmo Drive
fge: a3

Rylan

Phone: 763-821-0025
Address: 8162 Grizzly Way
age: 32
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def do_math(a, b=1, c=2, d=3):

result
print("
result

print("

do_math(1)
do_math(1,
do_math(1,
do_math(1,

Sum is: 7

a+b+c+d
um is: " + str(result))
a*b*c=d

roduct is: "+ str(result))
5)

s, 19)

s, 10, 20)

is: 150

is: 1000
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def return_one_thing(a, b):
result = a + b
return result

def return_tuo_things(a, b):
resultl = a + b
result2 = a - b
return resultl, resultz

print(return_one_thing(S, 6))
print(return_tuo_things(5, 6))

1n
(11, -1)
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value = int(input())
if value == 10
print("You entered 10!")

File "<ipython-input-1-66f5a16cf215>", line 2
if value == 10

SyntaxError: invalid syntax




image131.png
value = int(input())
value == 1¢
print("You entered 10!")

File "<ipython-input-9-8c588211£90>", line 2
value == 1¢

SyntaxError: invalid syntax
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value = input()
result = str(s / int(value))
print("s divided by " + value + "

+ result)
10
5 divided by 10 = 0.5
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value = input()
result = str(s / int(value))

print("s divided by " + value + "

+ result)
e

ZeroDivisionError Traceback (most
recent call last)

<ipython-input-4-d3ba6166a0d9> in <nodulcs

1 value = input()
> 2 result = str(s / int(value))
3 print("s divided by " + value + " = "

+ result)

ZeroDivisionError: division by zero
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image134.png
File_name = input()
my_file = open(file_name, "r")
print(my_file.read())
my_file.close()
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File_name = input()
my_file = open(file_name, "r")
print(my_file.read())
my_file.close()

DeathstarPlans. txt

FileNotFoundError Traceback (most recent call last)
<ipython-input-10-967fbedfbbb6> in <rodulc:
1 file_name = input()
> 2 my_file = open(file_name,
3 print(my_file.read())
4 my_file.close()

FileNotFoundError: [Errno 2] No such file or directory: ‘DeathStarPlans.txt
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result = str(s / int(value))
print("s divided by " + value +

except ZeroDivisionError
print("You tried to divide by zero!")

print("le're now at the end of the program.”

+ result)
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try:

value = input()

result = str(5 / int(value))

print("5 divided by " + value + " = " + result)
except ZeroDivisionError:

print("You tried to divide by zero!")
print(“"We're now at the end of the program.")

50
5 divided by 50 = 0.1
We're now at the end of the program.
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try:
value = input()
result = str(5 / int(value))
print("5 divided by " + value +
except ZeroDivisionError:
print("You tried to divide by zero!")
print(“"We're now at the end of the program.")

+ result)

2]
You tried to divide by zero!
We're now at the end of the program.
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try:
file_name = input()
my_file = open(file_name, "
print(my_file.read())
my_file.close()

except FileNotFoundError

print("File not found")

print("End of program”)

StarkillerBasePlans. txt
This is basically a giant Death Star and you destroy it the same way.
See DeathStarPlans.txt for info on how to destroy.

End of program
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try:

file_name = input()

my_file = open(file_name, "r")
print(my_file.read())
my_file.close()

except FileNotFoundError:

print(“"File not found")

print("End of program")

DeathStarPlans.txt
File not found

End

of program
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try:
my_variable = 16/10
except ZeroDivisionError:
print("Divided by zero
Finally:
print("Here's our finally block...")
print("End of program”)

"

Here's our finally block...
End of program
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try:
my_variable = 10/0
except ZeroDivisionError
print("Divided by zero!™)
Finally:
print("Here's our finally block...")
print("End of program”)

Divided by zero!
Here's our finally block
End of program
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try:
raise ZeroDivisionError
Finally:
print("Here's our finally block...")
print("End of program”)

Here's our finally block...

Zerobivisiontrror Traceback (most recent call las
©
<ipython-input-5-e66d22b1a14b> in <module>
1 try:
52 raise zerobivisiongrror
3 finally:
4 print("Here's our Finally block.

5 print("End of program”)

ZeroDivisionError:
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import logging

logging.debug("Debug is the lowest log level in severity")
logging.info("Info is the second lowest log level")
logging.warning("larning is the third level”)
logging.error("Error is the fourth level")
logging.critical("Critical is the fifth and highest level”)

WARNING:root :Wiarning is the third level
ERROR:root:Error is the fourth level
CRITICAL:rootiCritical is the Fifth and highest level
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import logging

logging. basicConfig(level-logging. DEBUG)
logging.debug("Debug is the lowest log level in severity")
logging.info("Info is the second lowest log level")
logging.warning("larning is the third level”)
logging.error("Error is the fourth level")
logging.critical("Critical is the fifth and highest level”)

DEBUG: root :Debug is the lowest log level in severity
INFO:root: Info is the second lowest log level
WARNING:root :Uiarning is the third level
ERROR:root:Error is the fourth level
CRITICAL:root:Critical is the fifth and highest level
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import logging

logging.basicConfig(filename="mylog.log", Filemode="u", level-logging.DEBUG)
logging.debug("Debug is the lowest log level in severity")
logging.info("Info is the second lowest log level")
logging.warning("larning is the third level”)

logging.error("Error is the fourth level")

logging.critical("Critical is the fifth and highest level”)
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File Edit View Run Kemel Tabs Settings Help

DEBUG: root :Debug is the lowest log level in severity
INFO:root:Info is the second lowest log level
WARNING: root :Warning is the third level
ERROR:root:Error is the fourth level
CRITICAL:root:Critical is the fifth and highest level

2 month ago

ER S

8 Saved Games 2 month ago
2 month ago

ayesrago

O+ ®» O =’ O

8 videos 2 month ago
. VirtuzlBox VMs 9 months ago
D mercurialini ayearago
D myloglog seconds ago

- [ Testipynb, 10 minutesago ~

o 1@ PlinText Ln1,Col1 Spaces:4 myloglog
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import logging
logging.basicConfig(format="%(asctine)s: ¥(message)s")
logging.critical("My log message")

2019-16-11 16:08:59,464: My log message
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Floor(6.5)

NameError Traceback (most recent call last)
<ipython-input-2-b7d7628089a2> in <nodulcs
> 1 floor(6.5)

NameError: name 'floor’ is not defined
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#rom math import floor
Floor(6.5)

6




image151.png
#rom math import floor
print(floor(6.5))

def floor(a):
ifa

return "First floor”
elif a

return "Second floor"

elif a ==
return "Third floor"

print(floor(2))

s
Second floor
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my_str = "Hello, borld!"
print(my_str)

def print_it_x_times(str, x):

a-o

while a < x:
print(str)
as=1

print_tines = 5
print_it_x_times("Hello again, World!", print_times)

Hello, torld!
Hello again, World!
Hello again, World!
Hello again, World!
Hello again, World!
Hello again, Horld!
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import math
math. floor(6.5)

B
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image154.png
def do_math(a, b):
c=a*b
return ¢
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def get_sales_tax(item_price, tax_rate):
# This function returns the tax for the purchase of an item
# item price is the price of the item being purchased
# tax_rate should be a floating-point tax rate (e.g., .07)
tax = item_price * tax_rate
return tax
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def add_two_numbers(a, b):
Adds two numbers together and returns the result.
return a + b
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def add_two_numbers(a, b):
""""Adds two numbers together and returns the result.
return a + b

help(add_tuo_numbers)

Help on function add_two_numbers in module _main_:

add_tuo_numbers(a, b)
‘Adds tuo numbers together and returns the result.
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re_chance(player) :

Gets a player’s chance of scoring on penalty kick.

This function returns the penalty kick scoring chance
for a player specified in the function argument.

Arguments:
player(string) - the name of a player

Returns:
float representing the scoring chance of that player

if player
return .54
elif player
return .46
else:

return @
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help(score_chance)

Help on function score_chance

score_chance(player)
Gets a player’s chance of

This function returns the
specified in the function

Arguments:
player(string) - the name

Returns:

in module _main_:
scoring.
scoring chance for a player

argument.

of a player

float representing the scoring chance of that player
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import numpy.

# Create a simple NumPy array
my_array = numpy.array([e, 5, 10, 15, 20, 25])

# Print the data type (ndarray)
print(type(my_array))

# Nultiply the array by 5 and assign it to a new array
my_squares_array = my_array * 5

# Print the array values
print("First array=" + str(my_array))

print("Second array=" + str(my_squares_array))

# Compute and print the sums
print("First array sum=" + str(my_array.sun()))
print("Second array sum=" + str(my_squares_array.sun()))

# Compute and print the means
print("First array mean=" + str(my_array.mean()))
print("Second array mean=" + str(my_squares_array.mean()))

# Compute and print the standard deviations
print("First array standard deviation=" + str(my_array.std()))

print("Second array standard deviation=" + str(my_squares_array.std()))

<class “numpy.ndarray’>
First array=[ @ 5 10 15 20 25]

© 25 so 75 120 125]

First array sum=75

Second array sum=375

First array mean=12.5

Second array mean=62.5

First array standard deviation=5.539125635299666
Second array standard devistion=42.69562819149833

Second arra;
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import numpy
import matplotlib.pyplot as plt

my_array = numpy.array([1, 19, 5, 4, 19, @, 2, 5])
plt.plot(my_array)

pLt.show()

75

150

15

100

s

50

25

00
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import matplotlib.pyplot as plt

Cars®, "Trucks’, 'SUVs', ‘Motorcycles’, 'Minivans'
[250, 150, 175, 70, 98]

categories

quantities

fig, axl = plt.subplots()

axl.pie(quantities, labels=categories, autopct='%1.1F3%',
shadou=True, startangle-90)

axl.axis(’equal’)

pLt.show()

Minivans

Motorcycles

svs
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import numpy
import matplotlib.pyplot as plt
#rom scipy import interpolate

= numpy.arange(e, 10)
interpolate.interpld(x, y)
intx = np.arange(@, 9, 0.1)
inty = f(intx)
plt.plot(x, y,
plt.show()

y
®

s intx, inty,

")

70

&0

500

00

00

20

100
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import scipy.stats
import numpy.
import matplotlib.pyplot as plt

my_data = scipy.stats.norm.rvs(size=500)
plt.hist(my_data, bins=50)
plt.plot()

n

E
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import pandas

car_data = pandas.

car_data.head()

model
3 Mazd X4
1 Mazda R4 Wag
2 Datsun 710

3 Homet4Drive

-

Hornet Sportabout

read_csv( mtcars.csv')

mpg <yl
20 6
20 6
28 4
24 6
w7 s

disp
1600
1600
1080
2580

3600

3
110
110

%
110
s

drat

3%

3%

385

308

315

wt

2620

2875

2320

3215

3440

gsec

1646

1702

1861

1944

1702

vs am gear

0

0

1

1

n
4
4

carb
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import pandas

car_data
efficient_cars

print(car_data[efficient_cars])

7
15
19
25
2
27

model
Fiat 128
Honda Civic
Toyota Corolla
Fiat X1-2
Porsche 914-2
Lotus Europa

mpg
2.4
0.4
EEN)
27.3
5.0
0.4

oyl

[N

aisp
7.7
75.7
711
79.0
120.3
5.1

pandas.read_csv( mtcars. csv')
car_data["mpg"] > 25

e
&
5
&
P
0

13

drat
a.08
493
a.22
a.08
a.a3
3.77

wt
2.200
1.615
1.835
1.035
2.140
1.513

aqsec

19.
15.
19.
15.
16.
16.

a7
52
%
%
7
%

R
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SVC with linear kernel LinearSVC (linear kernel)

3 3
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SVC with RBF kernel  SVC with polynomial (degree 3) kernel
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10

05

KNeighborsRegressor (k

5, weights = "uniform’)

— prediction
o e

1 2 3 1] 5
KNeighborsRegressor (k “distance’)
— prediction
o e
1 2 3 1] 5
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(base) C:\Users\MrPython>,
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M Anaconda Prompt (Anaconda3) - python

(base) C:\Users\MrPython>python
Python 3.7.3 (default, Apr 24 2019, 15:29:51) [MSC v.1915 64 bit (AMD64)] :: Anaconda, Inc. on win32

Type "help", "copyright", "credits” or "license" for more information.

>>> o
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M Anaconda Prompt (Anaconda3) - python

(base) C:\Users\MrPython>python
Python 3.7.3 (default, Apr 24 2019, 15:29:51) [MSC v.1915 64 bit (AMD64)] :: Anaconda, Inc. on win32

Type "help", "copyright", "credits” or "license" for more information.
>>> print(“"Hello, World!™)

Hello, World!

>>>
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public class Hello {
public static void main(string[] args) {
System.out.println("Hello liorld!");

}
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#include <stdio.h>

int main() {
printf("Hello World!\
1
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Compiled Languages

Machine

C il
ompiler Code

Interpreted Languages

Interpreter
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B Anaconda Prompt (Anaconda3) - Jupyter notebook

(base) C:\Users\MrPython>Jupyter notebook

[I 08:23:37.153 NotebookApp] Writing notebook server cookie secret to C:\Users\MrPython\AppData\Roaming\jupyter\runtime\
notebook_cookie_secret

[I 08:23:37.570 NotebookApp] JupyterLab extension loaded from C:\Users\MrPython\Anaconda3\lib\site-packages\jupyterlab
[I 08:23:37.570 NotebookApp] JupyterLab application directory is C:\Users\MrPython\Anaconda3\share\jupyter\lab

[I ©8:23:37.570 NotebookApp] Serving notebooks from local directory: C:\Users\MrPython

[I 08:23:37.570 NotebookApp] The Jupyter Notebook is running at:

[I 08:23:37.570 NotebookApp] http://localhost:8888/?token=7a28baeef8ea8ac41e67a98e7f5b7dclcbaf3084bleddedc

[I 08:23:37.570 NotebookApp] or http://127.0.0.1:8888/?token=7a28baeef8ea8ac41e67a98e7f5b7dclcbaf3084ble@desdc

[I ©8:23:37.570 NotebookApp] Use Control-C to stop this server and shut down all kernels (twice to skip confirmation).
[C 08:23:37.639 NotebookApp]

To access the notebook, open this file in a browser:
file:///C:/Users/MrPython/AppData/Roaming/jupyter/runtime/nbserver-6664-open.html
Or copy and paste one of these URLs:
http://localhost:8888/?token=7a28baeef8ea8ac41e67a98e7f5b7dclcbaf3084ble@desdc
or http://127.0.0.1:8888/?token=7a28baeef8ea8ac41e67a98e7f5b7dclcbaf3084bleddedc
[E ©8:23:40.239 NotebookApp] Could not open static file "'
[W ©8:23:40.606 NotebookApp] 404 GET /static/components/react/react-dom.production.min.js (::1) 45.88ms referer=http://]]
ocalhost:8888/tree?token=7a28baeef8ea8ac4le67a98e7f5b7dclcbaf3084bled@dedc
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Z Home Page - Selector createa r X =
<« C @ localhost:8888/tree#tnotebooks

Z Jupyter

Files

Running  Clusters

Select items to perform actions on them.

o

o

£ 3D Objects
[ Anaconda3
O Contacts
[ Desktop
O Documents
[ Downloads
O Favorites
0 Links

O Music

[ OneDrive
O Pictures
[ Saved Games
[ Searches

O Videos

Name ¥

*
Quit | | Logout
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15 hours ago
15 hours ago
15 hours ago
15 hours ago
15 hours ago
15 hours ago
15 hours ago
15 hours ago
14 hours ago
15 hours ago
15 hours ago

15 hours ago




image18.png
Z Home Page - Selector createa r X =
<« C @ localhost:8888/tree#tnotebooks

Z Jupyter

Files = Rumning  Clusters

Select items to perform actions on them.

[ 3D Objects

[5]

5]

[ [ Anaconda3
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O O Downloads
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Name ¥
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Upload
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Text File
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Z Home Page - Selectorcreatean X & Untitled - Jupyter Notebook X 4+
C @ localhost:8888/notebooks/Untitled.ipynb?kernel_name=python3 w @
:Jupyter Untitled Last Checkpoint: a few seconds ago  (unsaved changes) @ Logout
File  Edit  View Inset  Cell Kemel  Widgets  Help Tusted ¢ | Python3 O
B+ /% B 4 ¢ MRn B C B code V=

In[1: M ‘
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Z Home Page - Selectorcreatean X & Untitled - Jupyter Notebook X 4+

C @ localhost8888/notebooks/Untitled.ipynb?kernel_name=python3
" Jupyter Untitled Last Checkpoint: a few seconds ago  (unsaved changes)

File Edit View Insert Cell Kernel Widgets Help

+ 5 @B 4 ¥ HRn B C »fcoe v @

[

Trusted

e

Logout

| Python3 O

Markdown
In[]: M

Raw NBConvert
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Z Home Page - Selectorcreatean X & Untitled - Jupyter Notebook X 4+
C' @ localhost:8888/notebooks/Untitled.ipynb?kernel_name=python3 Yo
: Jupyter Untitled Last Checkpoint: 5 minutes ago  (unsaved changes) @ Logout
File  Edit  View Inset  Cell Kemel  Widgets  Help Trusted | Python3 O
B+ < @ B 4+ % HRn B C P Coe v =

My Hello World Page

Welcome to my Hello World page. To learn more about Python, click here
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Tyler Huntley

Is this player a starter? Enter "Y' for yes and ‘N for no.
v

The player is:
Tyler Huntley
(starter)
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print("Enter a player's name")

player_name = input()

print("Is this player a starter? Enter \'V\" for yes and \'N\" for no

player_starter = input()

print("The player is:")

print(player_name)

if player_starter.
print("(starter)")

v

Enter a player’s name
Jason Shelley

Is this player a starter? Enter "Y' for yes and ‘N for no.
[

The player i
Jason shelley
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print("Enter a number”)
my_nunber = input()
if int(my_number) < 10:
print("Your number is less than 10!")
print(my_number)
print("We're done!")

Enter a number
15
We're done!
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print(“Enter a number”)
my_nunber = input()
5f int(my_number) < 10
print("Your number is less than 10!")
print(my_number)
print("e’re done

Enter a number
H

Your number is less than 10!
B

We're done!
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print("Enter a number”)
my_nunber = input()
if int(my_number) < 10:
print("Your number is less than 10!")
print(my_number)
if int(my_number) >= 10:
print("Vour number is not less than 101")
print(my_number)
print("We're done!")
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print("Enter a number”)
my_nunber = input()
if int(my_number) < 10:
print("Your number is less than 10!")
print(my_number)
else:
print("Vour number is not less than 101")
print(my_number)
print("We're done
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print("Enter a number”)
my_nunber = input()
if int(my_number) < 10:
print("Your number is less than 10!")
print(my_number)
else:
print("Vour number is not less than 101")
print(my_number)
print("We're done

Enter a number
s

Your number is less than 10!
s

e're don
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print("Enter a number”)
my_nunber = input()
if int(my_number) < 10:
print("Your number is less than 10!")
print(my_number)
else:
print("Your number is not less than 10
print(my_number)

print("We're done!")
Enter a number

100

Your number is not less than 10!
100

We're done!
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print("Enter a number”)
my_number = int(input())
i my_number < 0:

print("Your number is negative.”)
elif my_number == o:

print("Your number is zero.")
else:

print("Your number is positive.”)
print("Thanks for playing!")
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print("Enter a string:")
my_str = input()
if len(my_str) <= 1:

print("That's a very short string!")
elif len(my_str) < 5:

print("That's a fairly short string.")
elif len(my_str) < 25:

print("That's a good sized string.")
elif len(my_str) < 50:

print("That's a fairly long string.")
elif len(my_str) < 100:

print("That's a long string.")
else:

print("That's a very long string!")




