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Programming with Python

Dies ist ein Kurs liber 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.



https://thomasweise.github.io/programmingWithPython
https://thomasweise.github.io/programmingWithPython
https://github.com/thomasWeise/programmingWithPythonCode
https://github.com/thomasWeise/programmingWithPythonCode

Qutline

1. Einleitung
. 2. Beispiele

¢ 3. Zusammenfassung




Einleitung




O B oo SSR R SR IS T R (N TN AR SRR b DR O\ A LG S T R i 1 (AN LR S A (O el VAN il ) &2~
? Einleitung X

g

¢

e \Wir haben bereits einfache Datentypen wie Ganzzahlen und Boolesche Werte gelernt.
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Einleitung

e \Wir haben bereits einfache Datentypen wie Ganzzahlen und Boolesche Werte gelernt.

-

® Wir haben auch gelernt, wie wir eine Variable verwenden kénnen, um eine Instanz eines
solchen Datentyps zu speichern.
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Einleitung

® Wir haben bereits einfache Datentypen wie Ganzzahlen und Boolesche Werte gelernt.

® Wir haben auch gelernt, wie wir eine Variable verwenden kdnnen, um eine Instanz eines
solchen Datentyps zu speichern.

® |n vielen Fallen wollen wir aber nicht nur ein einziges Objekt speichern.
® Oftmals wollen wir Kollektionen von Objekten speichern und bearbeiten®=.

® Python bietet uns vier Arten von Kollektionen: Listen (EN: fists), Tupel (EN: tuples),
Mengen (EN: sets), und Dictionaries.

® Wir fangen mit Listen an.



® Listen sind veranderbare (EN: mutable) Sequenzen von Objekten.



+ Listen ]
l ® Listen sind verdnderbare (EN: mutable) Sequenzen von Objekten.
. ® Wir konnen eine Listenvariable my_list bestehend aus den drei Strings "ax", "by",
l und "cz" erstellen, in dem wir schreiben my_1ist = ["ax", "by", "cz"]. l
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® Listen sind veranderbare (EN: mutable) Sequenzen von Objekten.

® Wir konnen eine Listenvariable my_list bestehend aus den drei Strings "ax", "by",
und "cz" erstellen, in dem wir schreiben my_list = ["ax", "by", "cz"].

e Auf die Elemente der Liste konnen wir genauso zugreifen wie auf die einzelnen Zeichen
einer Zeichenkette, in dem wir sie mit eckigen Klammern indizieren®: my_1ist[0] gibt uns
das erste Element der Liste zuriick, ndmlich "ax".
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Listen

® Listen sind veranderbare (EN: mutable) Sequenzen von Objekten.

® Wir konnen eine Listenvariable my_list bestehend aus den drei Strings "ax", "by",
und "cz" erstellen, in dem wir schreiben my_list = ["ax", "by", "cz"].

e Auf die Elemente der Liste konnen wir genauso zugreifen wie auf die einzelnen Zeichen
einer Zeichenkette, in dem wir sie mit eckigen Klammern indizieren**: my_1list[0] gibt uns
das erste Element der Liste zuriick, ndmlich "ax".

® |isten sind also Sequenzen von Objekten.

® Anders als Strings sind sie verdnderlich und anstelle von nur Zeichen kdnnen sie beliebige
Objekte beinhalten.

® |os geht's.
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Type Hints, Listen erstellen, Elemente anhdngen, verbinden, und indizieren ¢
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® Listenvariablen werden mit !
R """An example of creating, indexing, and printing lists."""
dem Type Hint

. s fruits: list[str] = ["apple", "pear", "orange"l # Create List.
IISt_[elementTyp] annOtIert’ print (f"We got {len(fruits)} fruits: {fruits}") # Print length and list
wobei elementType der

™ y: = fruits.append("cherry") # Append one element at the end of a list.
Datentyp fur d|e Elemente Ist°. print (f"There now are {len(fruits)} fruits: {fruits}")
vegetables: list[str] = ["onion", "potato", "leek"] # Create list.

print (f"The vegetables are: {vegetables}.") # Print the list.

food: list[str] = [l # Create an empty list.

food.extend(fruits) # Append all elements of “fruits ' to “food .
food.extend(vegetables) # Append all elements of “vegetables ™ to ~food’
print (f"Fruits and vegetables: {foodl}") # Print the new list.
print(f"len(food) = {len(food)}") # Print the length of list food .
print (£"{food[0] = }") # Print the first element of ’food .

print (f"{food[1] = }") # Print the second element of ~food .

print (f"{food[2] = }") # Print the third element of food .

print (f"{food[-1] = }") # Print the last element of “food".

print (£"{food[-2] = }") # Print the second-to-last element.

print (£"{food[-3] = }") # Print the third-to-last element.

ATCLTRY R W A

del food[1] # Delete the element at index 1 from list "food .
print (f"Food is now: {food}.") # Print the list again.
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® |istenvariablen werden mit
dem Type Hint
list[elementTyp] annotiert,
wobei elementType der
Datentyp fiir die Elemente ist°.

® |isten kdnnen als Literale mit
eckigen Klammern definiert
werden.
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"""An example of creating,

fruits: list[str] =

fruits.append("cherry")

AT g0 5 R

[

™

"apple",
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indexing, and printing lists

Type Hints, Listen erstellen, Elemente anhdngen, verbinden, und indizieren

won

"pear", "orange"] # Create List.
print (f"We got {len(fruits)} fruits: {fruits}") # Print length and list

print (f"There now are {len(fruits)} fruits: {fruits}")

vegetables: list[str]

print (f"The vegetables are:

food: list[str] = []
food.extend(fruits)

food.extend(vegetables)

= ["onion", "potato", "leek"] #

{vegetables}.")

# Create an empty list.

# Append

print (f"Fruits and vegetables:

print (f"{food [0] = }
print (£"{food[1] = }
print (f"{food[2] = }
print (f"{food[-1] =
print (£"{food[-2] =
print (f"{food[-3] =

# Append all elements of

all elements of ~fruits’

# Append one element at the end of a list.

Create list.

# Print the list.

to "food .

{food}") # Print the new list.
print (f"len(food) = {len(food)}") # Print the length of list food .
) # Print the first element of ~food .

del food[1] # Delete the element at index 1 from list

print (f"Food is now:

{food}.")

# Print the list again.

# Print the second element of ~food .
# Print the third element of ~food .
) # Print the last element of “food .
") # Print the second-to-last element

) # Print the third-to-last element.

“food ".

g e 8

S AW

o 4

‘vegetables ~ to ‘food‘/
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® |istenvariablen werden mit
dem Type Hint
list [elementTyp] annotiert,
wobei elementType der

hode Y e

"""An example of creating, indexing, and printing lists."""

fruits: list[str] = ["apple", "pear", "orange"] # Create List. <
print (f"We got {len(fruits)} fruits: {fruits}") # Print length and list /

™ y: = fruits.append("cherry") # Append one element at the end of a list. )
Datentyp fur dle Elemente Ist°. print (f"There now are {len(fruits)} fruits: {fruits}") t‘
#
'Y o P A ¢ vegetables: list[str] = ["onion", "potato", "leek"] # Create list. y
LISt_en kénnen als ther.al_e mit print (f"The vegetables are: {vegetables}.") # Print the list. !
eckigen Klammern definiert
food: list[str] = [l # Create an empty list.
Werden- food.extend(fruits) # Append all elements of 'fruits ' to “food . <
food.extend(vegetables) # Append all elements of “vegetables  to ~food’
Y len(lst) |iefert dle Lénge — print (f"Fruits and vegetables: {food}") # Print the new list.

print (f"len(food) = {len(food)}") # Print the length of list food .

AnZahl der Elemente in der print (£"{food[0] = }") # Print the first element of ’food .
d print (f"{food[1] = }") # Print the second element of  food
Liste 1st. print (£"{food[2] = }") # Print the third element of “food . 5

print (f"{food[-1] = }
print (£"{food[-2] = }
print (f"{food[-3] = }

") # Print the last element of "food’
") # Print the second-to-last element.
") # Print the third-to-last element.

del food[1] # Delete the element at indez 1 from list ~food'
print (f"Food is now: {food}.") # Print the list again.

g
!
%
i
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® |istenvariablen werden mit
dem Type Hint
list [elementTyp] annotiert,
wobei elementType der

"""An example of creating, indexing, and printing lists."""

fruits: list[str] = ["apple", "pear", "orange"] # Create List. >
print (f"We got {len(fruits)} fruits: {fruits}") # Print length and list /

™ 7 = fruits.append("cherry") # Append one element at the end of a list. )
& Datentyp fur dle Elemente Ist°. print (f"There now are {len(fruits)} fruits: {fruits}") S
v ,
'Y vegetables: list[str] = ["onion", "potato", "leek"] # Create list.
2 Listen konnen alS therale mit rint (f"The vegetables are: {vegetablesl}.") # Print the list. !
f Sy P g g
. eckigen Klammern definiert ;
i food: list[str] = [l # Create an empty list. 2
b Werden food.extend(fruits) # Append all elements of “fruits  to "food’ %
3 food.extend(vegetables) # Append all elements of “vegetables  to ~food’
i Y len(lst) |iefert dle Lénge — print (f"Fruits and vegetables: {food}") # Print the new list.
. i print (f"len(food) = {len(food)}") # Print the length of list food .
AnZahl der Elemente n der print (£"{food[0] = }") # Print the first element of ’food .
L print (£"{food[1] = }") # Print the second element of  food .
iste 1st. print (£"{food[2] = }") # Print the third element of “food . %
print (f"{food[-1] = }") # Print the last element of “food"
[} 1st_append(x) hangt print (£"{food[-2] = }") # Print the second-to-last element. s
b - 2 print (f"{food[-3] = }") # Print the third-to-last element. E
: Element x an die Liste 1st
5 del food[1] # Delete the element at indez 1 from list ~food' s
an. print (f"Food is now: {food}.") # Print the list again. '
E ‘
' f
1
3
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® |istenvariablen werden mit
dem Type Hint
list [elementTyp] annotiert,
wobei elementType der

"""An example of creating, indexing, and printing lists."""

fruits: list[str] = ["apple", "pear", "orange"] # Create List. >
print (f"We got {len(fruits)} fruits: {fruits}") # Print length and list /

™ y: = fruits.append("cherry") # Append one element at the end of a list. )
& Datentyp fur dle Elemente Ist°. print (f"There now are {len(fruits)} fruits: {fruits}") S
v ,
'Y vegetables: list[str] = ["onion", "potato", "leek"] # Create list.
3 LISt_en kénnen als ther.al_e mit print (f"The vegetables are: {vegetables}.") # Print the list. !
. eckigen Klammern definiert ;
i food: list[str] = [l # Create an empty list. 2
b Werden food.extend(fruits) # Append all elements of “fruits  to "food’ %
3 food.extend(vegetables) # Append all elements of “vegetables ™ to ~food’
i Y len(lst) |iefert dle Lénge — print (f"Fruits and vegetables: {foodl}") # Print the new list.
. i print (f"len(food) = {len(food)}") # Print the length of list food .
AnZahl der Elemente n der print (£"{food[0] = }") # Print the first element of ’food .
4 print (£"{food[1] = }") # Print the second element of  food .
Liste 1st. print (£"{food[2] = }") # Print the third element of “food . %
print (f"{food[-1] = }") # Print the last element of “food"
[} 1st_append(x) hangt print (£"{food[-2] = }") # Print the second-to-last element. s
b - 2 print (f"{food[-3] = }") # Print the third-to-last element. E
: Element x an die Liste 1st
5 del food[1] # Delete the element at indez 1 from list  food' s
an. print (f"Food is now: {food}.") # Print the list again. '
E ® [] ist eine leere Liste. i
i
!.
3

B o TR T IS~ -2 "N .
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® |isten kdnnen als Literale mit
eckigen Klammern definiert
werden.

® len(1st) liefert die Lange =
Anzahl der Elemente in der
Liste 1st.

® 1st.append(x) hingt
Element x an die Liste 1st
an.

® [] ist eine leere Liste.

A LR IR R BRIy ST

® 11.extend(12) hangt alle
Elemente der Kollektion 12 an
die Liste 11 an.
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"""An example of creating, indexing

fruits: list[str] = ["apple", "pear"
print (£"We got {len(fruits)} fruits:

, and printing lists."""

, "orange"]
{fruits}")

e Vo 'A%

(WS aw /S TP

# Create List.
# Print length and list /

fruits.append("cherry") # Append one element at the end of a list.
fruits: {fruits}")

print (f"There now are {len(fruits)}

vegetables: list[str] = ["onion", "potato",
print (f"The vegetables are: {vegetables}.")

food: list[str] = [l # Create an empty list.
food.extend(fruits) # Append all elements of fruits'  to

food.extend(vegetables) # Append all elements of
print (f"Fruits and vegetables: {foodl}")

print (f"len(food) = {len(food)}")
print (£"{food [0]
print (£"{food [1]
print (£"{food [2]
print (£"{food[-1]
print (£"{food[-2]
print (£"{food [-3]

[T
e

[T
ey =

del food[1] # Delete the element at indez 1 from list

# Print the

‘vegetables ”
# Print the new list.

"leek"] # Create list.
# Print the list.
“food

length of list ~food .

") # Print the first element of food .
) # Print the second element of ‘food'.
") # Print the third element of ~food"
") # Print the last element of "food’
") # Print the second-to-last element.
") # Print the third-to-last element.

print (f"Food is now: {food}.") # Print the list again.

Y

L R Ry

“food "

A NI T

hode Y e

¥ A WV A

S AN

to “food" (
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® |isten kdnnen als Literale mit
eckigen Klammern definiert
werden.

® len(1st) liefert die Lange =
Anzahl der Elemente in der
Liste 1st.

® 1st.append(x) hingt
Element x an die Liste 1st
an.

® [] ist eine leere Liste.

® 11.extend(12) hangt alle
Elemente der Kollektion 12 an
die Liste 11 an.

® Indizieren erfolgt genau wie bei
Strings.

= N i A\ (e SOy . X Y
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"""An example of creating, indexing

fruits: list[str] = ["apple", "pear"
print (£"We got {len(fruits)} fruits:

fruits.append("cherry") # Append one element at the end of a list.

print (f"There now are {len(fruits)}

vegetables: list[str] = ["onion", "potato",
print (f"The vegetables are: {vegetables}.")

, and printing lists."""

, "orange"]
{fruits}")

R WL L%

{ WiSaraw /) TP
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# Create List. >
# Print length and list /

fruits: {fruits}")

food: list[str] = [l # Create an empty list.
food.extend(fruits) # Append all elements of fruits'  to

food.extend(vegetables) # Append all elements of
print (f"Fruits and vegetables: {foodl}")

print (f"len(food) = {len(food)}")
print (£"{food [0]
print (£"{food [1]
print (£"{food [2]
print (£"{food[-1]
print (£"{food[-2]
print (£"{food [-3]

[T
e

[T
ey =

del food[1] # Delete the element at indez 1 from list

# Print the

‘vegetables ”
# Print the new list.

’

<

) #

"leek"] # Create list. :
# Print the list. !
;

“food” =

to “food" f

length of list ~food .

") # Print the first element of food .
) # Print the second element of ‘food'.
") # Print the third element of ~food"
") # Print the last element of "food’
") # Print the second-to-last element.
") # Print the third-to-last element.

print (f"Food is now: {food}.") # Print the list again.

"

L R Ry

“food "

IS~ -2 "N .
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Type Hmts Listen erstellen Elemente anhidngen, verbinden, und indizieren

® len(lst) liefert die Linge =
Anzahl der Elemente in der
Liste 1st.

® 1st.append(x) hingt
Element x an die Liste 1st
an.

® [] ist eine leere Liste.

® 11.extend(12) hingt alle
Elemente der Kollektion 12 an
die Liste 11 an.

® |ndizieren erfolgt genau wie bei
Strings.

® del 1st[i] loscht das
Element an Index i aus der
Liste 1st.

= N i A\ (e SOy . X Y
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"""An example of creating, indexing

fruits: list[str] = ["apple", "pear"
print (£"We got {len(fruits)} fruits:

fruits.append("cherry") # Append one element at the end of a list.

print (f"There now are {len(fruits)}

vegetables: list[str] = ["onion", "potato",
print (f"The vegetables are: {vegetablesl}.")

, and printing lists."""

, "orange"]
{fruits}")

R WL L%

{ WiSaraw /) TP

hode Y e

# Create List. >
# Print length and list ¢

fruits: {fruitsl}")

food: list[str] = [l # Create an empty list.
food.extend(fruits) # Append all elements of fruits  to

food.extend(vegetables) # Append all elements of
print (f"Fruits and vegetables: {foodl}")

print (f"len(food) = {len(food)}")
print (£"{food [0]
print (£"{food [1]
print (£"{food [2]
print (£"{food [-1]
print (£"{food[-2]
print (£"{food [-3]

[T
e

[T
ey =

del food[1] # Delete the element at indez 1 from list

# Print the

‘vegetables ~
# Print the new list.

’

<

) #

"leek"] # Create list. :
# Print the list. !
;

“food” =

to “food" f

length of list ~food .

") # Print the first element of food .
) # Print the second element of ‘food'.
") # Print the third element of ~food"
") # Print the last element of ~food’
") # Print the second-to-last element.
") # Print the third-to-last element.

print (f"Food is now: {food}.") # Print the list again.

"

L R Ry

“food "

IS~ -2 "N .
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® len(lst) liefert die Linge =
Anzahl der Elemente in der
Liste 1st.

® 1st.append(x) hingt
Element x an die Liste 1st
an.

® [] ist eine leere Liste.

11.extend(12) hangt alle
Elemente der Kollektion 12 an
die Liste 11 an.

® |ndizieren erfolgt genau wie bei
Strings.

MR vl B T . TR 10ER N A AR TS
()

® del 1st[i] loscht das
Element an Index i aus der
Liste 1st.
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- Type Hints, Listen erstellen, Elemente anhangen, verbinden, und indizieren

"""An example of creating, indexing, and printing lists."""

fruits: list([str] = ["apple", "pear", "orange"] # Create List.
print (f"We got {len(fruits)} fruits: {fruits}") # Print length and list

fruits.append ("cherry") # Append one element at the end of a list.
print (f"There now are {len(fruits)} fruits: {fruitsl}")

vegetables: list[str] = ["onion", "potato", "leek"] # Create list.
print (£"The vegetables are: {vegetables}.") # Print the list.

food: list[str] = [1 # Create an empty list.

food.extend (fruits) # Append all elements of  fruits  to "food .
food.extend(vegetables) # Append all elements of ‘vegetables ' to “food
print (£"Fruits and vegetables: {food}") # Print the new list.

print (f"len(food) = {len(food)}") # Print the length of list “food .
print (£"{food [0] # Print the first element of food .

print (£"{food [1] ) # Print the second element of “food .

print (£"{food [2] ) # Print the third element of “food .

print (£"{food[-1] = }") # Print the last element of ‘food .

print (£"{food[-2] = }") # Print the second-to-last element.

print (£"{food[-3] = }") # Print the third-to-last element.

del food[1] # Delete the element at index 1 from list ~food .
print (f"Food is now: {food}.") # Print the list again.

| python3 lists_i.py |

We got 3 fruits: ['apple', 'pear', 'orange']

There now are 4 fruits: ['apple', 'pear', 'orange', 'cherry'l

The vegetables are: ['onion', 'potato', 'leek'].

Fruits and vegetables: ['apple', 'pear', 'orange', 'cherry', 'omion', '
< potato', 'leek']

len(food) = 7

food[0] = 'apple'

food[1] = 'pear'

food[2] = 'orange'

food[-1] = 'leek'

food[-2] = 'potato'

food[-3] = 'onion'

Food is now: ['apple', 'orange', 'cherry', 'omion', 'potato', 'leek'l.

I O —— —
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Type Hints, Listen erstellen, Elemente anhdngen, verbinden, und indizieren ¢
® len(lst) liefert die Lange =
Anzahl der Elemente in der We got 3 fruits: ['apple', 'pear', 'orange']
. Th now 4 fruits: [' le', ! nge', 'ch ']
LISte 1st. ThzriethaZ;:s ar:: [s'onio:I')}j e‘potafoe?t, 'leZ;?]g.e cemry
- ( ) h Fruits and vegetables: ['apple', 'pear', 'orange', 'cherry', 'omnion', '
® 1st.append(x) hangt <5 potato', 'leek'l
7 d 1 (food) =7
Element x an die Liste 1st to0a o] = ‘apple’ 4
t\ food[1] = 'pear' "
1 an. food[2] = 'orange' e
food[-1] = 'leek'
® [] ist eine leere Liste. £°°3E§§ - 'potato’
0o - = 'onion'
° liextend(12) hangt a”e Food is now: ['apple', 'orange', 'cherry', 'onion', 'potato', 'leek'].
Elemente der Kollektion 12 an
die Liste 11 an.
® |ndizieren erfolgt genau wie bei ‘
Strings. b
4
® del 1st[i] léscht das .
Element an Index i aus der
Liste 1st. E
o L i A ek " - . <~ -2 " .
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® a in 1lst ist True, wenn
Element a in Liste 1st
auftaucht.
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\ Suchen, einfiigen, l6schen, sortieren, kopieren und vergleichen

"""An example of creating, modifying, sorting, and copying lists."""

numbers: list[int] = [1, 7, 56, 2, 4] # Create the list.
print (£"The numbers are: {numbers}.") # Print the list.

print (f"is 7 in the list: {7 in numbers}") # Check if 7 is in the list.
print (£"is 2 NOT in the list: {2 not in numbers}") # the opposite check

print (£"7 ist at index {numbers.index(7)}.") # Search for number 7.
print (£"2 ist at index {numbers.index(2)}.") # Search for number 2.

numbers.insert (2, 12) # Insert the number 12 at index 2...

print (f"After inserting 12, the numbers are: {numbers}.") # and print.

numbers.remove (56) # Remove the number 56 from the list.

print (f"After removing 56, numbers are: {numbers}.") # Print the list.

numbers . sort () # Sort the list “numbers’ in place.
print (f"The sorted numbers are: {numbers}.") # Print the list.

numbers.reverse () # Reverse the order of the list elements.
print (£"The reversed numbers are: {numbers}.") # And print the list.

cpy: list[int] = list(numbers) # Create a copy of the list ‘numbers’
print (f"cpy == numbers: {cpy == numbers}.") # Indeed, ‘cpy == numbers’
print (f"cpy is numbers: {cpy is numbers}.") # No, “cpy is not numbers’

del cpy[0] # We change ‘cpy’, but “numbers ' remains unchanged.

print (f"cpy == numbers: {cpy == numbers}.") # Now, ‘cpy != numbers’
print (f"cpy
print (f"cpy

R

numbers: {cpy is numbers}.") # And ‘cpy is not numbers’
not numbers: {cpy is not numbers}.") # indeed, it %is not

—
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; Suche

® a in 1lst ist True, wenn
Element a in Liste 1st
auftaucht.

a not in 1st ist True,
wenn Element a nicht in
Liste 1st auftaucht.
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n, einfiigen, l6schen, sortieren, kopieren und vergleichen

"""An example of creating, modifying, sorting, and copying lists."""

numbers: list[int] = [1, 7, 56, 2, 4] # Create the list.
print (£"The numbers are: {numbers}.") # Print the list.

print (£"is 7 in the list: {7 in numbers}") # Check if 7 4s in the list.

print (£"is 2 NOT in the list: {2 not in numbers}") # the opposite check

print (£"7 ist at index {numbers.index(7)}.") # Search for number 7.
print (£"2 ist at index {numbers.index(2)}.") # Search for number 2.

numbers.insert (2, 12) # Insert the number 12 at index 2...

print (f"After inserting 12, the numbers are: {numbers}.") # and print.

numbers.remove (56) # Remove the number 56 from the list.

print (f"After removing 56, numbers are: {numbers}.") # Print the list.

numbers . sort () # Sort the list “numbers’ in place.
print (f"The sorted numbers are: {numbers}.") # Print the list.

numbers.reverse () # Reverse the order of the list elements.
print (£"The reversed numbers are: {numbers}.") # And print the list.

cpy: list[int] = list(numbers) # Create a copy of the list “numbers’
print (f"cpy == numbers: {cpy == numbers}.") # Indeed, ‘cpy == numbers’
print (f"cpy is numbers: {cpy is numbers}.") # No, ‘cpy is not numbers’

del cpy[0] # We change “cpy’, but ‘numbers ' remains unchanged.

print (f"cpy == numbers: {cpy == numbers}.") # Now, ‘cpy != numbers’
print (f"cpy
print (f"cpy

B _

numbers: {cpy is numbers}.") # And ‘cpy is not numbers’
not numbers: {cpy is not numbers}.") # indeed, it %is not

B
g
B
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Suchen, einfiigen, l6schen, sortieren, kopieren und vergleichen

® 3 in 1lst ist True, wenn
Element a in Liste 1st
auftaucht.

® a not in 1lst ist True,
wenn Element a nicht in
Liste 1st auftaucht.

® 1st.insert(i, e) fiigt
Element e an Index i in
Liste 1st ein.

"""An example of creating,

numbers: list[int] = [1, 7, 56,

print (f"The numbers are:

print (f"is 7 in the list: {7 in
print (£"is 2 NOT in the list:
print (£"7 ist at index {numbers
print (£"2 ist at index {numbers

# Insert
the

numbers.insert (2, 12)
print (f"After inserting 12,

numbers.remove (56)
print (f"After removing 56,

numbers.sort () # Sort the list
print (f"The sorted numbers are:

numbers.reverse ()

print (£"The reversed numbers are:

cpy: list[int] = list(numbers)
print (f"cpy == numbers: {cpy ==
print (f"cpy is numbers: {cpy is
del cpy[0] # We change ‘cpy’,
print (f"cpy == numbers: {cpy ==
print (£"cpy numbers: {cpy is

print (f"cpy not numbers:

I

modifying,

{numbers}.")

2, 4]

numbers}")

.index (7)}.")
.index (2)}.")

the number 12 at

numbers are:

“numbers ©
{numbers}.")

# Create a copy of the list
# Indeed,

numbers}.")
numbers}.")

but
numbers}.")
numbers}.")

sorting,

# Create
# Print the list.

")

{numbers}."

“numbers ©

# Remove the number 56 from the
numbers are: {numbers}.")
in place.

# Print the

# No,

Temains unchanged.
numbers *

# Now,
# And

{cpy is not numbers}.")

the

and copying lists.

list.

non

# Check if 7 is in the list.
{2 not in numbers}")

# the opposite check
# Search for number 7.
# Search for number 2

index 2...
{numbers}.")

list.

# Reverse the order of the list elements.
# And print the

Tepy ==
“cpy is mnot

Scpy =
“cpy is mnot
# indeed,

# Print the

list.

# and print.

list.

list.

‘numbers °

numbers *
numbers *

numbers °
it is not

_—

=
=
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Suchen, einfiigen, l6schen, sortieren, kopieren und vergleichen

® 3 in 1lst ist True, wenn
Element a in Liste 1st
auftaucht.

® a not in 1lst ist True,
wenn Element a nicht in
Liste 1st auftaucht.

® 1st.insert(i, e) fiigt
Element e an Index i in
Liste 1st ein.

® 1st.remove(e) loscht

Element e aus der Liste 1st.

"""An example of creating,

numbers: list[int] = [1, 7,
print (f"The numbers are:

56,

print (f"is 7 in the list: {7 in
print (£"is 2 NOT in the list:
print (£"7 ist at index {numbers
print (£"2 ist at index {numbers

# Insert
the

numbers.insert (2, 12)
print (f"After inserting 12,

numbers.remove (56)
print (f"After removing 56,

numbers.sort () # Sort the list
print (f"The sorted numbers are:

numbers.reverse ()

print (£"The reversed numbers are:

cpy: list[int] = list(numbers)
print (f"cpy == numbers: {cpy ==
print (f"cpy is numbers: {cpy is
del cpy[0] # We change ‘cpy’,
print (f"cpy == numbers: {cpy ==
print (£"cpy numbers: {cpy is

print (f"cpy not numbers:

R

modifying,

{numbers}.")

2, 4]

numbers}")

.index (7)}.")
.index (2)}.")

the number 12 at

numbers are:

“numbers ©
{numbers}.")

# Create a copy of the list
# Indeed,

numbers}.")
numbers}.")

but
numbers}.")
numbers}.")

sorting,

# Create
# Print the list.

")

{numbers}."

“numbers ©

# Remove the number 56 from the
numbers are: {numbers}.")
in place.

# Print the

# No,

Temains unchanged.
numbers *

# Now,
# And

{cpy is not numbers}.")

the

and copying lists.

list.

non

# Check if 7 is in the list.
{2 not in numbers}")

# the opposite check
# Search for number 7.
# Search for number 2

index 2...
{numbers}.")

list.

# Reverse the order of the list elements.
# And print the

Tepy ==
“cpy is mnot

Scpy =
“cpy is mnot
# indeed,

# Print the

list.

# and print.

list.

list.

‘numbers °

numbers *
numbers *

numbers °
it is not

P

=
=
-
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Suchen, einfiigen, l6schen, sortieren, kopieren und vergleichen

® 3 in 1lst ist True, wenn
Element a in Liste 1st
auftaucht.

® a not in 1lst ist True,
wenn Element a nicht in
Liste 1st auftaucht.

® 1st.insert(i, e) fiigt
Element e an Index i in
Liste 1st ein.

® lst.remove(e) loscht
Element e aus der Liste 1st.

® 1st.sort() sortiert die
Liste 1st.

"""An example of creating, modifying, sorting, and copying lists."""

numbers: list[int] = [1, 7, 56, 2, 4]
print (f"The numbers are: {numbers}.")

# Create the list.
# Print the list.

print (£"is 7 in the list: {7 in numbers}") # Check if 7 is in the list
print (£"is 2 NOT in the list: {2 not in numbers}") # the opposite check
print (£"7 ist at index {numbers.index(7)}.") # Search for number 7.
print (£"2 ist at index {numbers.index(2)}.") # Search for number 2

numbers.insert (2, 12) # Insert the number 12 at indez 2..
print (f"After inserting 12, the numbers are: {numbers}.") # and print
numbers.remove (56)
print (f"After removing 56, numbers are: {numbers}.")

# Remove the number 56 from the list.
# Print the list.

numbers.sort () # Sort the list “numbers
print (£"The sorted numbers are: {numbers}.")

in place.
# Print the list.

numbers.reverse ()
print (£"The reversed numbers are: {numbers}.")

# Reverse the order of the list elements.
# And print the list. =

cpy: list[int] = list(numbers) # Create a copy of the list ‘numbers’
print (f"cpy == numbers: {cpy == numbers}.") # Indeed, ‘cpy == numbers’
print (f"cpy is numbers: {cpy is numbers}.") # No, “cpy is not numbers

del cpy[0] # We change ‘cpy’, but “numbers’
print (f"cpy == numbers: {cpy == numbers}.") # Now, ‘cpy != numbers’

print (f"cpy is numbers: {cpy is numbers}.") # And ‘cpy is not numbers
print (f"cpy is not numbers: {cpy is not numbers}.") # indeed, it is not

Temains unchanged.
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Suchen, einfiigen, l6schen, sortieren, kopieren und vergleichen

® a not in 1lst ist True,
wenn Element a nicht in
Liste 1st auftaucht.

® Ist.insert(i, e) fiigt
Element e an Index i in
Liste 1st ein.

® 1st.remove(e) loscht
Element e aus der Liste 1st.

® 1st.sort() sortiert die
Liste 1st.

® 1st.reverse() kehrt die
Reihenfolge der Elemente in
Liste 1st um.

"""An example of creating,

numbers :
print (£"The

list[int] = [1, 7,

numbers are:

print (£"is 7 in the list: {7

print (£"is 2 NOT in the list:
print (£"7 ist at index {numbers.index(7)}.")
print (£"2 ist at index {numbers.index(2)}.")

numbers.insert (2, 12)

print (f"After inserting 12,

numbers.remove (56)
print (f"After removing 56,

numbers . sort ()
print (f"The sorted numbers are:

numbers.reverse ()
print (f"The reversed numbers are:

pr H
print (£"cpy
print (f"cpy

del cpy[0]

print (f"cpy
print (f"cpy
print (f"cpy

list[int] =

# Sort the

list (numbers)
== numbers: {cpy
is numbers: {cpy
# We change “cpy’
== numbers: {cpy
is numbers: {cpy

is not numbers:

modifying,

56, 2, 4]
{numbers}.")

list

in numbers}")

sorting,

# Create
# Print the list.

{2 not in numbers}")
# Search for number 7.
# Search for number 2

# Insert the number 12 at
the numbers are:

‘numbers ©

== numbers}.")
is numbers}.")

but
= numbers}.")
is numbers}.")

{numbers}.")

“numbers ©

# Remove the number 56 from the
numbers are: {numbers}.")
in place.

# Print the

# Create a copy of the
# Indeed,

# No,

and copying lists.

the

# And print

non

list.

# Check if 7 is in the list.
# the opposite check

index 2...
{numbers}.")

# and print.

list.

# Print the list.

list.

# Reverse the order of the list elements.
{numbers}.")

the list.

list
Tepy ==

‘numbers ©

Temains unchanged.

# Now,
# And

{cpy is not numbers}.")

‘cpy != numbers

“cpy ts mot numbers
it is not

# indeed,

numbers °
“cpy is not numbers
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Suchen, einfiigen, l6schen, sortieren, kopieren und vergleichen

® Ist.insert(i, e) fiigt
Element e an Index i in
Liste 1st ein.

® 1st.remove(e) loscht
Element e aus der Liste 1st.

® Ist.sort() sortiert die
Liste 1st.

® Ist.reverse() kehrt die
Reihenfolge der Elemente in
Liste 1st um.

® list(cont) erstelle eine neue
Liste mit dem Inhalt des
Kontainers cont.

non

"""An example of creating, modifying, sorting, and copying lists.

list[int] = [1, 7, 56, 2, 4]
{numbers}.")

# Create the list.
# Print the list.

numbers :
print (f"The numbers are:

print (f"is 7 in the list: {7 in numbers}")
print (£"is 2 NOT in the list: {2 not in numbers}")
print (£"7 ist at index {numbers.index(7)}.") # Search for number 7.
print (£"2 ist at index {numbers.index(2)}.") # Search for number 2

# Insert the number 12 at indez 2...
the numbers are: {numbers}.")

numbers.insert (2, 12)
print (f"After inserting 12,

list.
# Print the

numbers.remove (56)
print (f"After removing 56,

# Remove the number 56 from the
numbers are: {numbers}.")

# Check if 7 is in the list.
# the opposite check

# and print.

list.

numbers . sort ()
print (f"The sorted numbers are:

numbers.reverse ()
print (f"The reversed numbers are:

pr H
print (£"cpy
print (f"cpy

del cpy[0]

print (f"cpy
print (f"cpy
print (f"cpy

list [int] =

# Sort the

== numbers:
is numbers:

{pr
{cpy

# We change
== numbers: {cpy
is numbers: {cpy
is not numbers:

list

list (numbers)

epy

‘numbers ©

== numbers}.")
is numbers}.")

but “numbers

== numbers}.")
is numbers}.")

{numbers}.")

in place.
# Print the

# Create a copy of the
# Indeed,

# No,

# And print the

list.

# Reverse the order of the list elements.
{numbers}.")

list.

list
Tepy ==

‘numbers °

Temains unchanged.

# Now,
# And

{cpy is not numbers}.")

‘cpy != numbers

“cpy ts mot numbers
it s not

# indeed,

numbers °
“cpy is not numbers "




S — 1

o

S

Suchen, einfiigen, l6schen, sortieren, kopieren und vergleichen

® Ist.remove(e) ldscht
Element e aus der Liste 1st.

® 1st.sort() sortiert die
Liste 1st.

® Ist.reverse() kehrt die
Reihenfolge der Elemente in
Liste 1st um.

® list(cont) erstelle eine neue
Liste mit dem Inhalt des
Kontainers cont.

e == 1= 1is und is not
funktionieren auch mit Listen.

"""An example of creating, modifying, sorting, and copying lists."""

numbers: list[int] = [1, 7, 56, 2, 4]
print (f"The numbers are: {numbers}.")

# Create the list.
# Print the list.

print (£"is 7 in the list: {7 in numbers}")
print (£"is 2 NOT in the list: {2 not in numbers}")
print (£"7 ist at index {numbers.index(7)}.") # Search for number 7.
print (£"2 ist at index {numbers.index(2)}.") # Search for number 2

numbers.insert (2, 12) # Insert the number 12 at indez 2..
print (f"After inserting 12, the numbers are: {numbers}.")

list.
# Print the

numbers.remove (56) # Remove the number 56 from the
print (f"After removing 56, numbers are: {numbers}.")

# Check if 7 is in the list.
# the opposite check

# and print.

list.

numbers . sort ()
print (f"The sorted numbers are:

numbers.reverse ()
print (f"The reversed numbers are:

pr H
print (£"cpy
print (f"cpy

del cpy[0]

print (f"cpy
print (f"cpy
print (f"cpy

list[int]

# Sort the

== numbers:
is numbers:

{pr
{cpy

# We change
== numbers: {cpy
is numbers: {cpy
is not numbers:

list

= list (numbers)

epy

“numbers ©

== numbers}.")
is numbers}.")

but “numbers

== numbers}.")
is numbers}.")

{numbers}.")

in place.
# Print the

# Create a copy of the
# Indeed,

# No,

# And print the

list.

# Reverse the order of the list elements.
{numbers}.")

list.

list
Tepy ==

‘numbers °

Temains unchanged.

# Now,
# And

{cpy is not numbers}.")

‘cpy != numbers

“cpy ts mot numbers
it is not

# indeed,

numbers °
“cpy is not numbers "
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Suchen, einfiigen, l6schen, sortieren, kopieren und vergleichen

® Ist.remove(e) ldscht
Element e aus der Liste 1st.

® 1st.sort() sortiert die
Liste 1st.

® Ist.reverse() kehrt die
Reihenfolge der Elemente in
Liste 1st um.

® list(cont) erstelle eine neue
Liste mit dem Inhalt des
Kontainers cont.

e == 1= 1is und is not
funktionieren auch mit Listen.

"""An example of creating, modifying, sorting, and copying lists."""
numbers: listlint] = [1, 7, 56, 2, 4] # Create the list
print (f"The numbers are: {numbers}.") # Print the list.

print(f"is 7 in the list: {7 in numbers}") # Check if 7 is in the list.
print(f"is 2 NOT in the list: {2 not in numbers}") # the opposite check
print (£"7 ist at index {numbers.index(7)}.") # Search for number 7
print(f"2 ist at index {numbers.index(2)}.") # Search for number 2.

numbers.insert(2, 12) # Insert the number 12 at indez 2...
print (f"After inserting 12, the numbers are: {numbers}.") # and print

numbers.remove (56) # Remove the number 56 from the list.
print (f"After removing 56, numbers are: {numbers}.") # Print the list

numbers.sort () # Sort the list ‘numbers in place.
print (f"The sorted numbers are: {numbers}.") # Print the list.

numbers.reverse() # Reverse the order of the list elements
print (£"The reversed numbers are: {numbers}.") # And print the list

cpy: list[int] = list(numbers) # Create a copy of the list ‘numbers
print (f"cpy == numbers: {cpy == numbers}.") # Indeed, “cpy == numbers
print(f'"cpy is numbers: {cpy is numbers}.") # No, ‘cpy is not numbers
del cpy[0] We change ‘cpy’, but ‘numbers  remains unchanged.

#
print(f"cpy == numbers: {cpy == numbers}.") # Now, ‘cpy != numbers

print(f"cpy is numbers: {cpy is numbers}.") # And ‘cpy is not numbers’
print(f"cpy is not numbers: {cpy is not numbers}.") # indeed, it is not

| python3 lists_2.py |

The numbers are: [1, 7, 56, 2, 4].

is 7 in the list: True

is 2 NOT in the list: False

7 ist at index 1.

2 ist at index 3.

After inserting 12, the numbers are: [1, 7, 12, 56, 2, 4].
After removing 56, numbers are: [1, 7, 12, 2,

The sorted numbers are: [1, 2, 4, 7, 12]

The reversed numbers are: [12, 7, 4, 2, 1].

cpy == numbers: True.

cpy is numbers: False.

cpy ==
cpy is numbers: False.

cpy is not numbers: True.
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Suchen, einfiigen, l6schen, sortieren, kopieren und vergleichen

® Ist.remove(e) ldscht
Element e aus der Liste 1st.

® 1st.sort() sortiert die
Liste 1st.

® Ist.reverse() kehrt die
Reihenfolge der Elemente in
Liste 1st um.

® list(cont) erstelle eine neue
Liste mit dem Inhalt des
Kontainers cont.

® == I= js und is not
funktionieren auch mit Listen.

The numbers are: [1, 7,
is 7 in the list: True
is 2 NOT in the list:

7 ist at index 1.
2 ist at index 3.
After inserting 12,

The
The
CPY
CpYy
Ry
Ry

cpy i

the numbers are:
After removing 56, numbers are:

sorted numbers are:

reversed numbers are:

is

numbers: True.
numbers: False.
numbers: False.
numbers: False.

not numbers:

True.

False

2, 4].
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Konkatenatlon Addltlon Multiplikation, Slices, und auspacken

® Die Addition 1st1 + 1st2
von zwei Listen 1st1 und
1st2 erzeugt eine neue Liste
mit den Elementen von 1stil
gefolgt von den Elementen von
1st2.
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"""An example of more operations with lists."""

1stl: list[int] = [1, 2, 3, 4] # create first list

1st2: list[int] = [5, 6, 7] # create second list

1st3: list[int] = 1stl + 1st2 # lst3 = concatenation of lstl and lst2.
print (£"1st3 = 1stl + 1st2 == {1st3}") # [1, 2, 3, 4, 5, 6, 7]

1st4: list[int] = 1st2 * 3 # lst{ = lst2, repeated three times.

print (£"1st4 = 1st2 * 3 == {1st4}") # [5, 6, 7, 5, 6, 7, 5, 6, 7]

1st5: list[int] = 1st4[2:-2] # lst5 = lst{ from index 2 to 3rd from end |
print (£"1st5 = 1st4[2:-2] == {1st5}") # [7, &, 6, 7, 5]

1st6: list[int] = 1st4[1::2] # start at indez I, take every 2nd element |
print (£"1st6 = 1st4[1::2] == {1st6}") # [6, 5, 7, 6]

# Start copying lst4 at last
# element,

1st7:

element ,

list[int] = 1st4[-1:3:-2]

print (£"1st7 = 1st4[-1:3:-2] == {1st7}") # [7, 5, 6]

1st7[1] = 12
print (£"{1st4 = }, {1st7 = }")
a, b, c = 1st2
print(f"{a = }, {b =}, {c = }")

and stop right before index=3.

# Modify the slice 1st7 originally from lst4.
# Shows

# store the three elements of lst2 into wvariables
# a=5, b=6,

A R N oy RN

move backwards take every 2nd

that 1lst4 remains wunchanged.

c=7
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Konkatenatlon Addltlon Multiplikation, Slices, und auspacken

® Die Addition 1stl + 1st2
von zwei Listen 1st1 und
1st2 erzeugt eine neue Liste
mit den Elementen von 1st1
gefolgt von den Elementen von
1st2.

® Die Multiplikation 1st * i
der Liste 1st mit dem int i
erzeugt eine neue Liste, in der
die Elemente von 1st i-Mal
hintereinander vorkommen.
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"""An example of more operations with lists."""

1stl: list[int] [1, 2, 3, 4] # create first list

1st2: list[int] [6, 6, 7] # create second list

1st3: list[int] = 1stl + 1st2 # lst3 = concatenation of lstl and lst2.
print (£"1st3 = 1stl + 1st2 == {1st3}") # [1, 2, 3, 4, 5, 6, 7]

1st4: list[int] = 1st2 * 3 # lst{ = lst2, repeated three times.
print (£"1st4 = 1st2 * 3 == {1st4}") # [5, 6, 7, 5, 6, 7, 5, 6, 7]

1st5: list[int] = 1st4[2:-2] # 1lsts = lst{ from index 2 to 3rd from end
print (£"1st5 = 1st4[2:-2] == {1st5}") # [7, &, 6, 7, 5]

1st6: list[int] = 1st4([1::2] # start at indez 1, take every 2nd element
print (£"1st6 = 1st4[1::2] == {1st6}") # [6, 5, 7, 6] s

# Start copying lst4 at last element, move backwards take every 2nd
# element, and stop right before indexz=3.

1st7: list[int] = 1st4([-1:3:-2]

print (£"1st7 = 1st4[-1:3:-2] == {1st7}") # [7, &5, 6]

1st7[1] = 12 # Modify the slice lst7 originally from lsty.
print (£"{1st4 = }, {1st7 = }") # Shows that lst{ remains unchanged.

a, b, c = 1st2 # store the three elements of lst2 into wvariables
print(f"{a = }, {b = }, {c = }") # a=5, b=6, c=7
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Konkatenatlon Addition, Multiplikation, Slices, und auspacken

® Die Addition 1stl + 1st2

von zwei Listen 1st1 und
1st2 erzeugt eine neue Liste
mit den Elementen von 1stil
gefolgt von den Elementen von
1st2.

Die Multiplikation 1st * i
der Liste 1st mit dem int i
erzeugt eine neue Liste, in der
die Elemente von 1st i-Mal
hintereinander vorkommen.

Listen kdnnen genauso
ge-sliced werden wie Strings®.
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"""An example of more operations with lists."""

1stl: list[int] [1, 2, 3, 4] # create first list
1st2: list[int] [6, 6, 7] # create second list

1st3: list[int] = 1stl + 1st2 # lst3 = concatenation of lstl and lst2.
print (£"1st3 = 1stl + 1st2 == {1st3}") # [1, 2, 3, 4, 5, 6, 7]

1st4: list[int] = 1st2 * 3 # lst{ = lst2, repeated three times.
print (£"1st4 = 1st2 x 3 == {1lst4}") # [5, 6, 7, 5, 6, 7, 5, 6, 7]

1st5: list[int] = 1st4([2:-2] # 1lst5 = lst4{ from index 2 to 3rd from end |
print (£"1st5 = 1st4[2:-2] == {1st5}") # [7, 5, 6, 7, 5] E
Fa

1st6: list[int] = 1st4([1::2] # start at indez 1, take every 2nd element E
print (£"1st6 = 1st4[1::2] == {1st6}") # [6, 5, 7, 6]

# Start copying lst4 at last element, move backwards take every 2nd
# element, and stop right before indexz=3.

1st7: list[int] = 1st4([-1:3:-2]

print (£"1st7 = 1st4[-1:3:-2] == {1st7}") # [7, &5, 6]

1st7[1] = 12 # Modify the slice lst7 originally from lsty.
print (£"{1st4 =}, {1st7 = }") # Shows that lst4 remains unchanged.

a, b, c = 1st2 # store the three elements of lst2 into wvariables
print(f"{a = }, {b = }, {c = }") # a=5, b=6, c=7
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® Die Multiplikation 1st * i
der Liste 1st mit dem int i
erzeugt eine neue Liste, in der
die Elemente von 1st i-Mal
hintereinander vorkommen.

® |isten kdnnen genauso
ge-sliced werden wie Strings™.

® |isten-Slices sind immer neue
Listen. Sie kdnnen unabhiangig
von der Originalliste verandert
werden.
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"""An example of more operations with lists."""

1stl: list[int] [1, 2, 3, 4] # create first list

1st2: list[int] [5, 6, 7] # create second list

1st3: list[int] = 1stl + 1st2 # lst3 = concatenation of lstl and lst2.
print (£"1st3 = 1stl + 1st2 == {1st3}") # [1, 2, 3, 4, 5, 6, 7]

1st4: list[int] = 1st2 * 3 # lst{ = lst2, repeated three times.
print (f"1st4 = 1st2 x 3 == {1lst4l}") # [5, 6, 7, 5, 6, 7, 5, 6, 7]

1st5: list[int] = 1st4([2:-2] # 1lst5 = lst{ from index 2 to 3rd from end
print (£"1st5 = 1st4[2:-2] == {1st5}") # [7, &, 6, 7, 5]

1st6: list[int] = 1st4[1::2] # start at indez 1, take every 2nd element
print (£"1st6 = 1st4[1::2] == {1st6}") # [6, 5, 7, 6] s

# Start copying lst4 at last element, move backwards take every 2nd
# element, and stop right before indexz=3.

1st7: list[int] = 1st4([-1:3:-2]

print (f"1st7 = 1st4[-1:3:-2] == {1st7}") # [7, &5, 6]

1st7[1] = 12 # Modify the slice lst7 originally from lsty.
print (£"{1st4 =}, {1st7 = }") # Shows that lst4 remains unchanged.

a, b, ¢c = 1st2 # store the three elements of lst2 into wariables
print(f"{a = }, {b = }, {c = }") # a=5, b=6, c=7
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Konkatenatlon Addltlon Multiplikation, Slices, und auspacken

"""An example of more operations with lists."""

® Listen kdnnen genauso
A . . e 1stl: list[int]
ge-sliced werden wie Strings*. AooRs mamt [l

1st3: list[int]

[1, 2, 3, 4] # create first list
[5, 6, 71 # create second list
1stl + 1st2 # 1st3 = concatenation of lstl and lst2.

|
|
;

® | isten-Slices sind immer neue print (£"1st3 = 1stl + 1st2 == {1st3}") # [1, 2, 3, 4, 5, 6, 7]
Listen. Sie kénnen unabhéingig 1st4: list[int] = 1st2 * 3 # lst4 = lst2, repeated three times.
von der Originalliste veré'ndert print (f"1st4 = 1st2 x 3 == {1lst4}") # [5, 6, 7, 5, 6, 7, 5, 6, 7]
Werden_ 1st5: list[int] = 1st4[2:-2] # 1lsts = lst{ from index 2 to 3rd from end
print (£"1st5 = 1st4[2:-2] == {1st5}") # [7, 5, 6, 7, 5]
o LiSten kénnen dUrCh 1st6: list[int] = 1st4[1::2] # start at index 1, take every 2nd element
Mehrfachzuweisungen print (£"1st6 = 1st4[1::2] == {1st6}") # [6, 5, 7, 6]
”ausgepackt“ Werden’ WObei # Start copying lst4 at last element, move backwards take every 2nd
1] \ # element, and stop right before index=3.
die Anzahl der Variablen auf 15%7: list[int] - 1std[-1:3:-2]
print (£"1st7 = 1st4[-1:3:-2] == {1st7}") # [7, 5, 6]

der linken Seite genau der

Lénge der Liste auf der rechten 1st7[1] = 12 # Modify the slice lst7 originally from lst4.
i print (f"{1st4 = }, {1st7 = }") # Shows that lst4 remains unchanged.
Seite entsprechen muss.

_ . a, b, ¢ = 1st2 # store the three elements of lst2 into wvariables
a, b = 1st packt die print(£"{a = }, {b = }, {c = }") # a=5, b=6, c=7

Elemente einer Liste 1st der
| Lange 2 in die Variablen a und

b aus.
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® Listen kdnnen genauso
ge-sliced werden wie Strings™.

Listen-Slices sind immer neue
Listen. Sie kénnen unabhingig
von der Originalliste verandert
werden.

Listen kénnen durch
Mehrfachzuweisungen
»ausgepackt” werden, wobei
die Anzahl der Variablen auf
der linken Seite genau der
Lange der Liste auf der rechten
Seite entsprechen muss.

a, b = 1lst packt die
Elemente einer Liste 1st der
Lange 2 in die Variablen a und

b aus.
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"""An example of more operations with lists.

1st1: list[int] = [1, 2, 3, 4] # create first list

1st2: list[int] = [5, 6, 7] # create second list

1st3: list[int] = 1lstl + 1st2 # lst3 = concatenation of lstl and lst2.
print (£"1st3 = 1stl + 1st2 == {1st3}") # [1, 2, 3, 4, 5, 6, 7]

1st4: list[int] = 1st2 * 3 # lst = lst2, repeated three times.

print (f"1st4 = 1st2 x 3 == {1st4}") # [5, 6, 7, 5, 6, 7, 5, 6, 7]

1st5: list[int] = 1st4[2:-2]
print (£"1st5 = 1st4[2:-2]

# lsts =
{1st5}")

lst4 from index 2 to 3rd from end
# [7, 5, 6, 7, 5]

1st6:
print (f"1st6 =

list[int] = 1st4[1::2]
lst4 [1::2] ==

# start at indez 1,
{1st6}") # [6, 5, 7,

take every 2nd element

6]

# Start copying lst4 at last element, move backwards take every 2nd
# element, and stop right before index=3.
1st7: list[int] = 1st4[-1:3:-2]

print (£"1st7 = 1st4[-1:3:-2] == {1st7}") # [7, 5, 6]

1st7[1] = 12 # Modify the slice lst7 originally from lsti.

print (£"{1st4 = }, {1st7 = }") # Shows that lst{ remains unchanged.

a, b, ¢ = 1lst2
print(f"{a = },

# store the three elements of lst2 into wariables
{b =3}, {c =1 # a=5, b=6, c=7
1 python3 lists_3.py |

5, 6, 7]
, 5, 6,

1st3
1st4
1st5
1st6
1st7
1st4
a =

1stl + 1st2 [1,
1st2 * 3 == [5, 6,
1st4[2:-2] == [7, 5
1st4[1::2] == [6, 5
1st4[-1:3:-2] 7

[5, 6, 7, 5,
5, b=6, c=7

e — e —

== 2, 3, 4,
7,5, 6,7
, 6,7,
> T,
> 5,
5, 6,

6]
7l 5

6, 7, 1st7 = [7, 12, 6]
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® |isten kdnnen genauso
ge-sliced werden wie Strings™.

® |isten-Slices sind immer neue
Listen. Sie kénnen unabhingig
von der Originalliste verandert
werden.

® Listen kénnen durch
Mehrfachzuweisungen
»ausgepackt” werden, wobei
die Anzahl der Variablen auf
der linken Seite genau der
Lange der Liste auf der rechten
Seite entsprechen muss.
a, b = 1st packt die
Elemente einer Liste 1st der
Lange 2 in die Variablen a und

b aus.
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1st3 =
1st4 =
1stb =
1st6 =
1st7 =
1st4 =

a =5,

1stl + 1st2 == [1, 2, 3, 4, 5, 6, 7]
1st2 x 3 == [5, 6, 7, 5, 6, 7, 5, 6, 7]
1st4[2:-2] == [7, 5, 6, 7, 5]
1st4[1::2] == [6, 5, 7, 6]
1st4[-1:3:-2] == [7, 5, 6]

5, 6, 7, 5, 6, 7, 5, 6, 71, 1st7 = [7,
b=6, c=7
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Zusammenfassung

e Mit Listen haben wir nun den ersten Kontainerdatentyp kennengelernt.
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Zusammenfassung

L e Mit Listen haben wir nun den ersten Kontainerdatentyp kennengelernt.

® Listen sind Sequenzen von Objekten.
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Zusammenfassung

e Mit Listen haben wir nun den ersten Kontainerdatentyp kennengelernt. 7
- ® |isten sind Sequenzen von Objekten.

® Listen konnen beliebige und beliebig viele Objekte beinhalten.
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Zusammenfassung
e Mit Listen haben wir nun den ersten Kontainerdatentyp kennengelernt.
® Listen sind Sequenzen von Objekten.
® Listen konnen beliebige und beliebig viele Objekte beinhalten.
- ® Listenvariablen sollten mit Type Hints annotiert werden.
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Zusammenfassung
e Mit Listen haben wir nun den ersten Kontainerdatentyp kennengelernt.
® |isten sind Sequenzen von Objekten.
[ ]

Listen konnen beliebige und beliebig viele Objekte beinhalten.

" e |istenvariablen sollten mit Type Hints annotiert werden.

Listen kdnnen genau wie Zeichenketten (Strings) indiziert werden.
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Zusammenfassung

® Mit Listen haben wir nun den ersten Kontainerdatentyp kennengelernt.
® |isten sind Sequenzen von Objekten.

® Listen konnen beliebige und beliebig viele Objekte beinhalten.

® |istenvariablen sollten mit Type Hints annotiert werden.

® Listen kdnnen genau wie Zeichenketten (Strings) indiziert werden.

® |isten sind ein wichtiges Werkzeug, um dynamisch veranderliche Kollektionen von
Objekten zu verarbeiten.
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Thank youl
Vielen Dank!
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Glossary (in English) |

Git

GitHub

literal

Mypy

Python

type hint

VCs

%
|

is a distributed Version Control System (VCS) which allows multiple users to work on the same code while preserving the
history of the code changes ***". Learn more at https://git-scm.com.

is a website where software projects can be hosted and managed via the Git VCS ***’. Learn more at https://github.com.

A literal is a specific concrete value, something that is written down as-is ®**°. In Python, for example, "abc" is a string literal,
5 is an integer literal, and 23.3 is a float literal. In contrast, sin(3) is not a literal. Also, while 5 is an integer literal, if we
create a variable a = 5 then a is not a literal either (it is a variable). Hence, literals are values that the Python interpreter
reads directly from the source code and creates as objects in memory. They are not something that is the result from a
computation or the result of a variable lookup. Python supports some type hints for literals, including the type LiteralString
for string literals and the type Literall[xyz] for arbitrary literals xyz.

°

is a static type checking tool for Python ° that makes use of type hints. Learn more at https://github.com/python/mypy and

in *.

4,7,10,10

The Python programming language , i.e., what you will learn about in our book **. Learn more at https://python.org.

are annotations that help programmers and static code analysis tools such as Mypy to better understand what type a variable
or function parameter is supposed to be ***. Python is a dynamically typed programming language where you do not need to
specify the type of, e.g., a variable. This creates problems for code analysis, both automated as well as manual: For example,
it may not always be clear whether a variable or function parameter should be an integer or floating point number. The
annotations allow us to explicitly state which type is expected. They are ignored during the program execution. They are a
basically a piece of documentation.

A Version Control System is a software which allows you to manage and preserve the historical development of your program
code . A distributed VCS allows multiple users to work on the same code and upload their changes to the server, which then
preserves the change history. The most popular distributed VCS is Git.
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https://git-scm.com
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https://github.com/python/mypy
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