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Programming with Python

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

Die  Webseite  mit  dem Lehrmaterial ~ dieses  Kurses  ist  htt-
ps://thomasweise.github.io/programmingWithPython (sieche auch den QR-Kode
unten rechts). Dort kdnnen Sie das Kursbuch (in Englisch) und diese Slides finden.
Das Repository mit den Beispielprogrammen in Python finden Sie unter htt-
ps:/ /github.com/thomasWeise /programmingWithPythonCode.
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® \Wenn wir mit Daten arbeiten, dann wollen wir einen Befehl
Datum anwenden.

nicht nur auf ein spezifisches

g



Einleitung

e Wenn wir mit Daten arbeiten, dann wollen wir einen Befehl nicht nur auf ein spezifisches
Datum anwenden.
e Stattdessen wollen wir den Befehl wiederholt auf viele oder sogar alle Daten anwenden.



Einleitung

e Wenn wir mit Daten arbeiten, dann wollen wir einen Befehl nicht nur auf ein spezifisches
Datum anwenden.

e Stattdessen wollen wir den Befehl wiederholt auf viele oder sogar alle Daten anwenden.

® Schleifen erlauben uns genau das, namlich eine Aktion mehrfach auszufiihren.



Einleitung

e Wenn wir mit Daten arbeiten, dann wollen wir einen Befehl nicht nur auf ein spezifisches
Datum anwenden.

e Stattdessen wollen wir den Befehl wiederholt auf viele oder sogar alle Daten anwenden.

® Schleifen erlauben uns genau das, namlich eine Aktion mehrfach auszufiihren.

® |m Prinzip erlauben uns Alternativen mit if...else bestimmte Stiicke Kode auszulassen.



Einleitung

Wenn wir mit Daten arbeiten, dann wollen wir einen Befehl nicht nur auf ein spezifisches
Datum anwenden.

Stattdessen wollen wir den Befehl wiederholt auf viele oder sogar alle Daten anwenden.
Schleifen erlauben uns genau das, namlich eine Aktion mehrfach auszufiihren.

Im Prinzip erlauben uns Alternativen mit if...else bestimmte Stiicke Kode auszulassen.
Mit anderen Worten, sie erlauben dem Kontrollfluss, diese Instruktionen zu iiberspringen
und mit denen, die dann folgen, weiterzumachen.



Einleitung

Wenn wir mit Daten arbeiten, dann wollen wir einen Befehl nicht nur auf ein spezifisches
Datum anwenden.

Stattdessen wollen wir den Befehl wiederholt auf viele oder sogar alle Daten anwenden.
Schleifen erlauben uns genau das, namlich eine Aktion mehrfach auszufiihren.

Im Prinzip erlauben uns Alternativen mit if...else bestimmte Stiicke Kode auszulassen.
Mit anderen Worten, sie erlauben dem Kontrollfluss, diese Instruktionen zu iiberspringen
und mit denen, die dann folgen, weiterzumachen.

Schleifen sind ein komplementares Konzept und erlauben uns bestimmte Teile unserers
Kodes zu wiederholen.



Einleitung

Wenn wir mit Daten arbeiten, dann wollen wir einen Befehl nicht nur auf ein spezifisches
Datum anwenden.

Stattdessen wollen wir den Befehl wiederholt auf viele oder sogar alle Daten anwenden.
Schleifen erlauben uns genau das, namlich eine Aktion mehrfach auszufiihren.

Im Prinzip erlauben uns Alternativen mit if...else bestimmte Stiicke Kode auszulassen.
Mit anderen Worten, sie erlauben dem Kontrollfluss, diese Instruktionen zu iiberspringen
und mit denen, die dann folgen, weiterzumachen.

Schleifen sind ein komplementares Konzept und erlauben uns bestimmte Teile unserers
Kodes zu wiederholen.

Das ist im Grunde dquivalent dazu, dem Kontrollfluss zu erlauben, zuriick an den Anfang
des Kodes zu springen, den er gerade ausgefiihrt hat.



Einleitung

Stattdessen wollen wir den Befehl wiederholt auf viele oder sogar alle Daten anwenden.
Schleifen erlauben uns genau das, namlich eine Aktion mehrfach auszufiihren.

Im Prinzip erlauben uns Alternativen mit if...else bestimmte Stiicke Kode auszulassen.
Mit anderen Worten, sie erlauben dem Kontrollfluss, diese Instruktionen zu iiberspringen
und mit denen, die dann folgen, weiterzumachen.

Schleifen sind ein komplementares Konzept und erlauben uns bestimmte Teile unserers
Kodes zu wiederholen.

Das ist im Grunde dquivalent dazu, dem Kontrollfluss zu erlauben, zuriick an den Anfang
des Kodes zu springen, den er gerade ausgefiihrt hat.

Bevor wir aber richtig loslegen, lassen Sie uns kurz iiber die Relevanz von dem
nachdenken, was jetzt kommt.
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® Mit anderen Worten, sie erlauben dem Kontrollfluss, diese Instruktionen zu {iberspringen
und mit denen, die dann folgen, weiterzumachen.

® Schleifen sind ein komplementires Konzept und erlauben uns bestimmte Teile unserers
Kodes zu wiederholen.

® Das ist im Grunde dquivalent dazu, dem Kontrollfluss zu erlauben, zuriick an den Anfang
des Kodes zu springen, den er gerade ausgefiihrt hat.

® Bevor wir aber richtig loslegen, lassen Sie uns kurz iiber die Relevanz von dem
nachdenken, was jetzt kommt.

Definition: Structured Programming Theorem

Das Structured Program Theorem sagt aus, dass jede berechenbare Funktion mit nur drei
verschiedenen Kontrollflusselementen berechnet werden, namlich (1) dem sequenziellen
Ausfiihren von Befehlen, (2) dem selektiven Ausfiihren von Befehlen (also mit Alterna-
tiven), und (3) dem iterativen (repetitiven) ausfiihren von Befehlen (bis eine bestimmte
Bedingung eintrifft)’:833.60,
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® Bevor wir aber richtig loslegen, lassen Sie uns kurz iiber die Relevanz von dem
nachdenken, was jetzt kommt.

Definition: Structured Programming Theorem

Das Structured Program Theorem sagt aus, dass jede berechenbare Funktion mit nur drei
verschiedenen Kontrollflusselementen berechnet werden, namlich (1) dem sequenziellen
Ausfiihren von Befehlen, (2) dem selektiven Ausfiihren von Befehlen (also mit Alterna-
tiven), und (3) dem iterativen (repetitiven) ausfiihren von Befehlen (bis eine bestimmte
Bedingung eintrifft)’:833.60,

® Und jetzt lernen Sie das dritte Element, namlich Schleifen.

® Danach sind wir im Prinzip in der Lage, jede Berechnung durchzufiihren, die mit unseren
Computern moglich ist.

® Alles was dann folgt sind nur Kontepte, die dafiir a sind, unser Leben als Programmierer

leichter zu machen.
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.~ ® Die Syntax einr for-Schleife ist einfach*®.

"""The syntax of a for-loop in Python."""

for loopVariable in sequence:
loop body statement 1 # The loop body s exzecuted for every item
loop body statement 2 # in the sequence.
#
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normal statement 1 # After the sequence %s exhausted, the code after
normal statement 2  # the for loop will be ezecuted.
#
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~ ® Die Syntax einr for-Schleife ist einfach?®.

® Das Schliisselwort for wird von der Schleifenvariable gefolgt.

—
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"""The syntax of a for-loop in Python."""

for loopVariable in sequence:
loop body statement 1 # The loop body s exzecuted for every item
loop body statement 2  # in the sequence.
#

ST EEELISSE A A5 e RO

normal statement 1 # After the sequence %s exhausted, the code after
normal statement 2  # the for loop will be ezecuted.
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Die for-Schleife

® Die Syntax einr for-Schleife ist einfach®®.
® Das Schliisselwort for wird von der Schleifenvariable gefolgt.

® Danach kommt das Schliisselwort in, die Sequenz iiber die wir iterieren wollen und dann
ein Doppelpunkt (:).

"""The syntax of a for-loop in Python."""

for loopVariable in sequence:
loop body statement 1 # The loop body s exzecuted for every item
loop body statement 2 # in the sequence.
#

normal statement 2  # the for loop will be ezecuted.

)
i normal statement 1 # After the sequence %s exhausted, the code after
[ #
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Die for-Schleife

® Die Syntax einr for-Schleife ist einfach®®.

® Das Schliisselwort for wird von der Schleifenvariable gefolgt.

® Danach kommt das Schliisselwort in, die Sequenz iiber die wir iterieren wollen und dann

ein Doppelpunkt (:).
® Die Variable wird iterativ jeden Wert in der Sequenz annehmen.

"""The syntax of a for-loop in Python."""

for loopVariable in sequence:
loop body statement 1  # The loop body s exzecuted for every item
loop body statement 2 # in the sequence.
#

normal statement 1 # After the sequence %s exhausted, the code after
normal statement 2  # the for loop will be ezecuted.
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Die for-Schleife

® Die Syntax einr for-Schleife ist einfach®®.

® Das Schliisselwort for wird von der Schleifenvariable gefolgt.

® Danach kommt das Schliisselwort in, die Sequenz iiber die wir iterieren wollen und dann
ein Doppelpunkt (:).

® Die Variable wird iterativ jeden Wert in der Sequenz annehmen.

. e Der Schleifenkdrper ist der eingeriickte Block nach dem Schleifenkopf.

Y """The syntax of a for-loop in Python."""

: for loopVariable in sequence:

loop body statement 1  # The loop body s exzecuted for every item
loop body statement 2 # in the sequence.

#

normal statement 1 # After the sequence %s exzhausted, the code after
normal statement 2  # the for loop will be ezecuted.
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Die for-Schleife

® Danach kommt das Schliisselwort in, die Sequenz iiber die wir iterieren wollen und dann

ein Doppelpunkt (:).
® Die Variable wird iterativ jeden Wert in der Sequenz annehmen.
® Der Schleifenkorper ist der eingeriickte Block nach dem Schleifenkopf.

® Er wird fiir jeden Wert ausgefiihrt, den die Schleifenvariable annimmt und kann auf den
Wert liber die Schleifenvariable zugreifen.

"""The syntax of a for-loop in Python."""

for loopVariable in sequence:
loop body statement 1  # The loop body s exzecuted for every item
loop body statement 2 # in the sequence.
#

normal statement 1 # After the sequence %s exzhausted, the code after
normal statement 2  # the for loop will be ezecuted.
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Die for-Schleife

® Die Variable wird iterativ jeden Wert in der Sequenz annehmen.
® Der Schleifenkorper ist der eingeriickte Block nach dem Schleifenkopf.

® Er wird fiir jeden Wert ausgefiihrt, den die Schleifenvariable annimmt und kann auf den
Wert iiber die Schleifenvariable zugreifen.

e Jede Ausfiihrung des Schleifenkorpers wird Iteration genannt.

"""The syntax of a for-loop in Python."""

for loopVariable in sequence:
loop body statement 1 # The loop body s exzecuted for every item
loop body statement 2 # in the sequence.
#

normal statement 1 # After the sequence %s exzhausted, the code after
normal statement 2  # the for loop will be ezecuted.
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Die for-Schleife

® Der Schleifenkorper ist der eingeriickte Block nach dem Schleifenkopf.

® Er wird fiir jeden Wert ausgefiihrt, den die Schleifenvariable annimmt und kann auf den
Wert iiber die Schleifenvariable zugreifen.

® Jede Ausfiihrung des Schleifenkorpers wird Iteration genannt.

® Nach dem Schleifenkorper folgt eine Leerzeile, nach der es dann mit normalem Kode
weitergeht.

"""The syntax of a for-loop in Python."""

for loopVariable in sequence:

loop body statement 1  # The loop body s exzecuted for every item

loop body statement 2 # in the sequence.
#

normal statement 1 # After the sequence %s exzhausted, the code after
normal statement 2  # the for loop will be ezecuted.
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Ranges

® Wir kennen bereits einige Kollektions-Datentypen, die wir als sequence zum
driiber-iterieren nehmen konnten, ndmlich 1ists, tuples, sets, und dicts.

® |n seiner einfachsten Form wird eine for-Schleife aber auf eine range von Ganzzahlen
angewandt*8.

® Solche “Ranges” sind Squenzen die im Grunde wie Slices funktionieren, die wir schon von
Indizieren von Strings, Listen, und Tupeln kennen.

® range(5) gibt uns eine Sequenz von Ganzzahlen, die mit 0 anfangt, in Schritten von 1
ansteigt, und vor 5 aufhort, also im Grunde 0..4.

® range(6, 9) gibt uns eine Ganzzahlen, die mit 6 anféngt, in Schritten von 1 ansteigt, und
vor 9 aufhort, also im Grunde 6..8.

® range(20, 27, 2) ist eine Sequenz von Ganzzahlen, die mit 20 anfangt, in Schritten
von 2 ansteigt, und vor 27 aufhért, also (20,22, 24, 26).

® Ranges, wie Slices, kdnnen auch mit negativen Schritten arbeiten: range (40, 30, -3)
beginnt mit 40, steigt in Schritten von 3 ab, und hort vor 30 auf, ist also (40,37, 34,31).
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Beispiel (1)

® Schauen wir uns mal ein Beispiel an.

® Zuerst wollen wir ein Dictionary
bauen, in dem einige Ganzzahlen
ihrem jeweiligen Quadrat zugeordnet
sind.

L

""" Apply a for loop over a range."""

# We will construct a dictionary holding square numbers.
squares: dict[int, int] = {} # Initialize “squares  as empty dict.

for i in range(4): # i takes on the wvalues 0, 1, 2, and 3 one by one.
squares[i]l = i * i # Stores 0: 0, 1: 1, 2: 4, 3: 9.

for i in range(6, 9): # % takes on the walues 6, 7, and 8 one by one.
squares[i] = i * i # Stores 6: 36, 7: 49, 8: 64.

for i in range(20, 27, 2): # 4 takes on the values 20, 22, 24, and 26.
squares[i] = i * i # Stores 20: 400, 22: 484, 24: 576, 26: 676.

for i in range(40, 30, -3): # i takes on the wvalues 40, 37, 34, and 31.
squares[i] = i * i # Stores 40: 1600, 37: 1369, 34: 1156, 31: 961.

print (squares) # Print the dictionary.

for _ in range(3): # Iterate the loop three times. Ignore counter °_ .
print ("Hello World!") # We don't need the counter.

J python3 for_loop_range.py |

{0: 0, 1: 1, 2: 4, 3: 9, 6: 36, 7: 49, 8: 64, 20: 400, 22: 484, 24: 576,
< 26: 676, 40: 1600, 37: 1369, 34: 1156, 31: 961}

Hello World!

Hello World!

Hello World!
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Beispiel (1)

® Schauen wir uns mal ein Beispiel an.

® Zuerst wollen wir ein Dictionary
bauen, in dem einige Ganzzahlen
ihrem jeweiligen Quadrat zugeordnet
sind.

® Wir benutzen vier for-Schleifen, um
dieses Dictionary mit Daten zu fiillen.

""" Apply a for loop over a range."""

# We will construct a dictionary holding square numbers.

squares: dict[int, int] = {} # Initialize “squares  as empty dict.

for i in range(4): # i takes on the wvalues 0, 1, 2, and 3 one by one.
squares[i]l = i * i # Stores 0: 0, 1: 1, 2: 4, 3: 9.

for i in range(6, 9): # % takes on the walues 6, 7, and 8 one by one.
squares[i] = i * i # Stores 6: 36, 7: 49, 8: 64.

for i in range(20, 27, 2): # 4 takes on the values 20, 22, 24, and 26.
squares[i] = i * i # Stores 20: 400, 22: 484, 24: 576, 26: 676.

for i in range(40, 30, -3): # i takes on the wvalues 40, 37, 34, and 31.
squares[i] = i * i # Stores 40: 1600, 37: 1369, 34: 1156, 31: 961

print (squares) # Print the dictionary.

# Iterate the loop three times. Ignore counter
# We don't need the counter.

for _ in range(3):
print ("Hello World!")
J python3 for_loop_range.py |

36, 7: 49, 8: 64,
1369, 34: 1156,

20:
31:

400, 22:
961}

{0: 0o, 1: 1, 2: 4, 3: 9, 6:
1600, 37:

< 26: 676, 40:
Hello World!
Hello World!
Hello World!

484, 24:

576,




Beispiel (1)

® Schauen wir uns mal ein Beispiel an.

® Zuerst wollen wir ein Dictionary
bauen, in dem einige Ganzzahlen
ihrem jeweiligen Quadrat zugeordnet
sind.

® Wir benutzen vier for-Schleifen, um
dieses Dictionary mit Daten zu fiillen.

® Wir benutzen jeweils i als
Schleifenvariable.

-
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""" Apply a for loop over a range."""

# We will construct a dictionary holding square numbers.
squares: dict[int, int] = {} # Initialize “squares  as empty dict.

# 1 takes on the wvalues 0, 1, 2, and 3 one by one.
# Stores 0: 0, 1: 1, 2: 4, 3: 9.

for i in range(4):
squares[i] = i * i

# i takes on the wvalues 6, 7,
# Stores 6: 36, 7T: 49, 8: 64.

for i in range(6, 9): and 8 ome by one.

squares[i] = i * i

for i in range(20, 27, 2): # i takes on the values 20, 22, 24, and 26.
squares[il = i % i # Stores 20: 400, 22: 484, 24: 576, 26: 676.
for i in range(40, 30, -3): |

squares[i]l = i * i # Stores 40:

# 1 takes on the wvalues 40, 37, 34, and 31.
1600, 37: 1369, 34: 1156, 31: 961.

print (squares) # Print the dictionary.

for _ in range(3): # Iterate the loop three times. Ignore counter
print ("Hello World!") # We don't need the counter.

J python3 for_loop_range.py |

{0: 0, 1: 1, 2: 4, 3: 9, 6: 36, 7: 49, 8: 64, 20: 400, 22:
1369, 34:

484, 24: 576,

< 26: 676, 40: 1600, 37: 961}
Hello World!
Hello World!

Hello World!

1156, 31:




Beispiel (1)

® Schauen wir uns mal ein Beispiel an.

® Zuerst wollen wir ein Dictionary
bauen, in dem einige Ganzzahlen
ihrem jeweiligen Quadrat zugeordnet
sind.

® Wir benutzen vier for-Schleifen, um

dieses Dictionary mit Daten zu fiillen.

® Wir benutzen jeweils i als
Schleifenvariable.

® |n der ersten Schleife iteriert i tiber
range (5) .

""" Apply a for loop over a range."""

# We will construct a dictionary holding square numbers.

squares: dict[int, int] = {} # Initialize “squares  as empty dict.

for i in range(4): # i takes on the values 0, 1, 2, and 3 one by on

squares[i]l = i * i # Stores 0: 0, 1: 1, 2: 4, 3: 9.

for i in range(6, 9): # i takes on the values 6, 7, and 8 one by on
squares[i] = i * i # Stores 6: 36, 7: 49, 8: 64.

for i in range(20, 27, 2): # 1 takes on the wvalues 20, 22, 24, and
squares[il = i % i # Stores 20: 400, 22: 484, 24: 576, 26: 676

for i in range(40, 30, -3): # i takes on the walues 40, 37, 34, and
squares[i] = i * i # Stores 40: 1600, 37: 1369, 34: 1156, 31: 9

print (squares) # Print the dictionary.

for _ in range(3): # Iterate the loop three times. Ignore counter
print ("Hello World!") # We don't need the counter.

J python3 for_loop_range.py |

{0: 0, 1: 1, 2: 4, 3: 9, 6: 36, 7: 49, 8: 64, 20: 400, 22: 484, 24:
< 26: 676, 40: 1600, 37: 1369, 34: 1156, 31: 961}
Hello World!
Hello World!
Hello World!
—— P ———————————

e.

e.

26

31.
61.

576,
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Beispiel (1)

® Zuerst wollen wir ein Dictionary
bauen, in dem einige Ganzzahlen
ihrem jeweiligen Quadrat zugeordnet
sind.

® Wir benutzen vier for-Schleifen, um

dieses Dictionary mit Daten zu fiillen.

® Wir benutzen jeweils i als
Schleifenvariable.

® |n der ersten Schleife iteriert i tiber
range(5).

® Bei der ersten Ausfiihrung des
Schleifenkorpers hat i den Wert 0.

"""Apply a for loop over a range."""

# We will construct a dictionary holding square numbers.
squares: dict[int, int] = {} # Initialize squares’
# 1 takes on the wvalues 0, 1,
# Stores 0: 0, 1: 1, 2: 4, 3: 9.

for i in range(4):
squares[i] = i * i

for i in range(6, 9): # i takes on the walues 6, 7, and 8 one by one.
squares[i] = i * i # Stores 6: 36, 7: 49, 8: 64.

for i in range(20, 27, 2): # 4 takes on the values 20, 22, 24, and 26.
squares[i] = i * i # Stores 20: 400, 22: 484, 24: 576, 26: 676.

for i in range(40, 30, -3): # i takes on the wvalues 40, 37, 34, and 31. |
squares[i] = i * i # Stores 40: 1600, 37: 1369, 34: 1156, 31: 961.

print (squares) # Print the dictionary.
for _ in range(3): # Iterate the loop three times.
print ("Hello World!") # We don't need the counter.

J python3 for_loop_range.py |

{0: 0, 1: 1, 2: 4, 3: 9, 6: 36, T:
< 26: 676, 40: 1600, 37: 1369,

Hello World!

Hello World!

Hello World!

49, 8:
34:

64, 20:

31:

1156,

961}

400, 22:

484,

as empty dict.

2, and 3 one by one.

Ignore counter °

24:

576,
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Beispiel (1)

® \Wir benutzen jeweils i als
Schleifenvariable.

® |n der ersten Schleife iteriert i iiber
range (5) .

® Bei der ersten Ausfilhrung des
Schleifenkorpers hat i den Wert 0.

® Der Schleifenkorper
squares[i] = i * i ist also
aquivalent zu squares[0] = 0 und
weist daher den Wert 0 dem
Schliissel 0 im Dictionary squares
zu.

""" Apply a for loop over a range."""

# We will construct a dictionary holding square numbers.

squares: dict[int, int] = {} # Initialize ‘squares  as empty dict.

for i in range(4): # i takes on the wvalues 0, 1, 2, and 3 one by on

squares[i]l = i * i # Stores 0: 0, 1: 1, 2: 4, 3: 9.

for i in range(6, 9): # i takes on the values 6, 7, and 8 one by on
squares[i] = i * i # Stores 6: 36, 7: 49, 8: 64.

for i in range(20, 27, 2): # 1 takes on the wvalues 20, 22, 24, and
squares[il = i % i # Stores 20: 400, 22: 484, 24: 576, 26: 676

for i in range(40, 30, -3): # i takes on the walues 40, 37, 34, and
squares[i] = i * i # Stores 40: 1600, 37: 1369, 34: 1156, 31: 9

print (squares) # Print the dictionary.

for _ in range(3): # Iterate the loop three times. Ignore counter
print ("Hello World!") # We don't need the counter.

J python3 for_loop_range.py |

{0: 0, 1: 1, 2: 4, 3: 9, 6: 36, 7: 49, 8: 64, 20: 400, 22: 484, 24:
< 26: 676, 40: 1600, 37: 1369, 34: 1156, 31: 961}
Hello World!
Hello World!
Hello World!
—— P ———————————

e.

e.

26

31.
61.

576,




Beispiel (1)

® |n der ersten Schleife iteriert i tiber
range (5) .

® Bei der ersten Ausfiihrung des
Schleifenkorpers hat i den Wert 0.

® Der Schleifenkorper
squares[i] = i * i ist also
aquivalent zu squares[0] = 0 und
weist daher den Wert 0 dem
Schliissel 0 im Dictionary squares
zu.

® |n der zweiten lteration hat i den
Wert 1.

-

SPEET .y

""" Apply a for loop over a range."""

# We will construct a dictionary holding square numbers.
squares: dict[int, int] = {} # Initialize squares’

for i in range(4): # i takes on the wvalues 0, 1, 2,

squares[i]l = i * i # Stores 0: 0, 1: 1, 2: 4, 3: 9.
for i in range(6, 9): # i takes on the walues 6, 7,
squares[i] = i * i # Stores 6: 36, 7: 49, 8: 64.
for i in range(20, 27, 2): # 1 takes on the wvalues 20, 22, 24,
squares[il = i % i # Stores 20: 400, 22: 484, 24: 576, 26:
for i in range(40, 30, -3): # i takes on the walues 40, 37, 34,
squares[i] = i * i # Stores 40: 1600, 37: 1369, 34: 1156,

print (squares) # Print the dictionary.

for _ in range(3): # Iterate the loop three times.
print ("Hello World!") # We don't need the counter.

J python3 for_loop_range.py |

{0: 0, 1: 1, 2: 4, 3: 9, 6: 36, 7: 49, 8: 64, 20: 400, 22:
< 26: 676, 40: 1600, 37: 1369, 34: 1156, 31: 961}

Hello World!

Hello World!

Hello World!

484,

as empty dict.

and 3 one by one.

and 8 one by one.

and 26.
676.

31:

Ignore counter

24:

and 31.

|
961.

576,




Beispiel (1)

® Bei der ersten Ausfiihrung des
Schleifenkorpers hat i den Wert 0.

® Der Schleifenkdrper
squares[i] = i * i ist also
aquivalent zu squares[0] = 0 und
weist daher den Wert 0 dem
Schliissel 0 im Dictionary squares
zu.

® |n der zweiten lteration hat i den
Wert 1.

® Der Schleifenkorper
squares[i] = i * i macht also
squares [1] 1k

-

""" Apply a for loop over a range."""

# We will construct a dictionary holding square numbers.
squares: dict[int, int] = {} # Initialize ‘squares  as empty dict.
for i in range(4):

# 1 takes on the wvalues 0, 1, 2, and 3 one by on

squares[i]l = i * i # Stores 0: 0, 1: 1, 2: 4, 3: 9.

for i in range(6, 9): # i takes on the values 6, 7, and 8 one by on
squares[i] = i * i # Stores 6: 36, 7: 49, 8: 64.

for i in range(20, 27, 2): # 1 takes on the wvalues 20, 22, 24, and
squares[i] = i % i # Stores 20: 400, 22: 484, 24: 576, 26: 676

for i in range(40, 30, -3): # i takes on the walues 40, 37, 34, and
squares[i] = i * i # Stores 40: 1600, 37: 1369, 34: 1156, 31: 9

print (squares) # Print the dictionary.

for _ in range(3): # Iterate the loop three times.
print ("Hello World!")

Ignore counter °
# We don't need the counter.

J python3 for_loop_range.py |

{0: 0, 1: 1, 2: 4, 3: 9, 6: 36, 7: 49, 8: 64, 20:
< 26: 676, 40: 1600, 37: 1369, 34: 1156, 31:

Hello World!

Hello World!

Hello World!

400, 22:
961}

484, 24:

e.

e.

26

31.
61.

576,




Beispiel (1)

LR T

® Der Schleifenkorper
squares[i] = i * i ist also
aquivalent zu squares[0] = 0 und
weist daher den Wert 0 dem
Schliissel 0 im Dictionary squares
zu.

® |n der zweiten lteration hat i den
Wert 1.

® Der Schleifenkorper
squares[i] = i * i macht also
squares[1] = 1.

® |n der dritten Iteration hat i den
Wert 2 und wir fiithren
squares[2] = 4 aus.

""" Apply a for loop over a range."""

# We will construct a dictionary holding square numbers.
squares: dict[int, int] = {} # Initialize “squares’
# 1 takes on the wvalues 0, 1, 2,
# Stores 0: 0, 1: 1, 2: 4, 3: 9.

for i in range(4):
squares[i] = i * i

for i in range(6, 9): # i takes on the walues 6, 7,

squares[i] = i * i # Stores 6: 36, 7: 49, 8: 64.
for i in range(20, 27, 2): # % takes on the walues 20, 22, 24,
squares[il = i % i # Stores 20: 400, 22: 484, 24: 576, 26:
for i in range(40, 30, -3): # i takes on the walues 40, 37, 34,
squares[i] = i * i # Stores 40: 1600, 37: 1369, 34: 1156,

print (squares) # Print the dictionary.

for _ in range(3): # Iterate the loop three times.
print ("Hello World!") # We don't need the counter.

J python3 for_loop_range.py |

{0: 0, 1: 1, 2: 4, 3: 9, 6: 36, 7: 49, 8: 64, 20: 400, 22:
< 26: 676, 40: 1600, 37: 1369, 34: 1156, 31: 961}

Hello World!

Hello World!

Hello World!

484,

as empty dict.

and 3 one by one.

and 8 one by one.

and 26.
676.

31:

Ignore counter °

24:

961.

576,

and 31. §
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Beispiel (1)

In der zweiten lteration hat i den
Wert 1.

Der Schleifenkdrper

squares[i] = i * i macht also
squares [1] 1§

In der dritten Iteration hat i den
Wert 2 und wir fiihren
squares[2] = 4 aus.

Danach gilt i = 3 und wir machen
squares[3] = 9.

""" Apply a for loop over a range."""

# We will construct a dictionary holding square numbers.
squares: dict[int, int] = {} # Initialize ‘squares  as empty dict.

for i in range(4): # i takes on the wvalues 0, 1, 2, and 3 one by one.
squares[i]l = i * i # Stores 0: 0, 1: 1, 2: 4, 3: 9.

for i in range(6, 9): # % takes on the walues 6, 7, and 8 one by one.
squares[i] = i * i # Stores 6: 36, 7: 49, 8: 64.

for i in range(20, 27, 2): # 4 takes on the values 20, 22, 24, and 26.
squares[i] = i * i # Stores 20: 400, 22: 484, 24: 576, 26: 676

for i in range(40, 30, -3): # i takes on the walues 40, 37, 34, and 31.
squares[i] = i * i # Stores 40: 1600, 37: 1369, 34: 1156, 31: 961.
print (squares) # Print the dictionary.

for _ in range(3): # Iterate the loop three times. Ignore counter
print ("Hello World!") # We don't need the counter.

J python3 for_loop_range.py |

{0: 0, 1: 1, 2: 4, 3: 9, 6: 36, 7: 49, 8: 64, 20: 400, 22: 484, 24: 576,
1600, 37:

< 26: 676, 40:
Hello World!
Hello World!
Hello World!

1369, 34: 1156, 31: 961}
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Der Schleifenkorper
squares[i] = i * i macht also
squares[1] = 1.

In der dritten Iteration hat i den
Wert 2 und wir fiithren
squares[2] = 4 aus.

Danach gilt i = 3 und wir machen
squares[3] = 9.

Zuletzt erfolgt dann
squares[4] = 16 und die erste
Schleife ist fertig.

""" Apply a for loop over a range."""

# We will construct a dictionary holding square numbers.
squares: dict[int, int] = {} # Initialize “squares  as empty dict.

for i in range(4): # i takes on the wvalues 0, 1, 2, and 3 one by one.
squares[i]l = i * i # Stores 0: 0, 1: 1, 2: 4, 3: 9.

for i in range(6, 9): # % takes on the walues 6, 7, and 8 one by one.
squares[i] = i * i # Stores 6: 36, 7: 49, 8: 64.

for i in range(20, 27, 2): # 4 takes on the values 20, 22, 24, and 26.
squares[i] = i * i # Stores 20: 400, 22: 484, 24: 576, 26: 676.

for i in range(40, 30, -3): # i takes on the wvalues 40, 37, 34, and 31.
squares[i] = i * i # Stores 40: 1600, 37: 1369, 34: 1156, 31: 961.

print (squares) # Print the dictionary.

for _ in range(3): # Iterate the loop three times. Ignore counter °_ .
print ("Hello World!") # We don't need the counter.

J python3 for_loop_range.py |

{0: 0, 1: 1, 2: 4, 3: 9, 6: 36, 7: 49, 8: 64, 20: 400, 22: 484, 24: 576,
< 26: 676, 40: 1600, 37: 1369, 34: 1156, 31: 961}

Hello World!

Hello World!

Hello World!




Beispiel (1)

® |n der dritten Iteration hat i den
Wert 2 und wir fiithren
squares[2] = 4 aus.

® Danach gilt i = 3 und wir machen
squares[3] = 9.

® Zuletzt erfolgt dann
squares[4] = 16 und die erste
Schleife ist fertig.

® Mit der zweiten Schleife iterieren wir
tiber range(6, 9), also es gilt
i = 6,dann i = 7, und schliellich
i = 8.

-

SPEET .y

""" Apply a for loop over a range."""

# We will construct a dictionary holding square numbers.
squares: dict[int, int] = {} # Initialize “squares’

for i in range(4): # i takes on the values 0, 1, 2,

squares[i]l = i * i # Stores 0: 0, 1: 1, 2: 4, 3: 9.
for i in range(6, 9): # i takes on the walues 6, 7,
squares[i] = i * i # Stores 6: 36, 7: 49, 8: 64.
for i in range(20, 27, 2): # i takes on the wvalues 20, 22, 24,
squares[il = i % i # Stores 20: 400, 22: 484, 24: 576, 26:
for i in range(40, 30, -3): # i takes on the walues 40, 37, 34,
squares[i] = i * i # Stores 40: 1600, 37: 1369, 34: 1156,

print (squares) # Print the dictionary.

for _ in range(3): # Iterate the loop three times.

print ("Hello World!") # We don't need the counter.

J python3 for_loop_range.py |

{0: 0, 1: 1, 2: 4, 3: 9, 6: 36, 7: 49, 8: 64, 20: 400, 22:
<> 26: 676, 40: 1600, 37: 1369, 34: 1156, 31: 961}

Hello World!

Hello World!

Hello World!

484,

as empty dict.

and 3 one by one.

and 8 one by one.

and 26.
676.

31:

Ignore counter

24:

and 31.

|
961.

576,




Beispiel (1)

® Danach gilt i = 3 und wir machen
squares[3] = 9.

® Zuletzt erfolgt dann
squares[4] = 16 und die erste
Schleife ist fertig.

® Mit der zweiten Schleife iterieren wir
liber range(6, 9), also es gilt
i = 6,dann i = 7, und schlieRlich

i = 8.
® Es erfolgt also squares([6] = 36,
. squares [7] 49, und
_ squares[8] = 64.

""" Apply a for loop over a range."""

and 3 one by one.

and 26.
676.

and 31.

# We will construct a dictionary holding square numbers.

squares: dict[int, int] = {} # Initialize ‘squares  as empty dict.

for i in range(4): # i takes on the values 0, 1, 2,
squares[i]l = i * i # Stores 0: 0, 1: 1, 2: 4, 3: 9.

for i in range(6, 9): # % takes on the walues 6, 7, and 8 one by one.
squares[i] = i * i # Stores 6: 36, 7: 49, 8: 64.

for i in range(20, 27, 2): # i takes on the wvalues 20, 22, 24,
squares[i] = i * i # Stores 20: 400, 22: 484, 24: 576, 26:

for i in range(40, 30, -3): # i takes on the walues 40, 37, 34,
squares[i] = i * i # Stores 40: 1600, 37: 1369, 34: 1156,

print (squares) # Print the dictionary.

400,
961}

22:

for _ in range(3): # Iterate the loop three times.

print ("Hello World!") # We don't need the counter.
J python3 for_loop_range.py |

{0: 0, 1: 1, 2: 4, 3: 9, 6: 36, 7: 49, 8: 64, 20:
<> 26: 676, 40: 1600, 37: 1369, 34: 1156, 31:

Hello World!

Hello World!

Hello World!

484,

31:

Ignore counter

24:

961.

576,
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Beispiel (1)

® Mit der zweiten Schleife iterieren wir
iber range (6, 9), also es gilt
i = 6,dann i = 7, und schliellich

i = 8.

® Es erfolgt also squares([6] = 36,
squares [7] 49, und
squares[8] = 64.

® Die dritte Schleife iteriert iiber
range (20, 27, 2) und ihr Korper
fuhrt daher nacheinander

squares[20] = 400,

B squares [22] = 484,
squares[24] = 576, und
squares[26] = 676 aus.

""" Apply a for loop over a range."""

# We will construct a dictionary holding square numbers.
squares: dict[int, int] = {} # Initialize squares’

for i in range(4): # i takes on the wvalues 0, 1, 2,

squares[i]l = i * i # Stores 0: 0, 1: 1, 2: 4, 3: 9.
for i in range(6, 9): # i takes on the walues 6, 7,
squares[i] = i * i # Stores 6: 36, 7: 49, 8: 64.
for i in range(20, 27, 2): # % takes on the walues 20, 22, 24,
squares[il = i % i # Stores 20: 400, 22: 484, 24: 576, 26:
for i in range(40, 30, -3): # i takes on the walues 40, 37, 34,
squares[i] = i * i # Stores 40: 1600, 37: 1369, 34: 1156,

print (squares) # Print the dictionary.

for _ in range(3): # Iterate the loop three times.

print ("Hello World!") # We don't need the counter.

J python3 for_loop_range.py |

{0: 0, 1: 1, 2: 4, 3: 9, 6: 36, 7: 49, 8: 64, 20: 400, 22:
<> 26: 676, 40: 1600, 37: 1369, 34: 1156, 31: 961}

Hello World!

Hello World!

Hello World!

484,

as empty dict.

and 3 one by one.

and 8 one by one.

and 26.
676.

31:

Ignore counter °

24:

and 31. §

|
961.

576,
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Beispiel (1)

® Es erfolgt also squares([6] = 36,
squares[7] = 49, und
squares[8] = 64.

® Die dritte Schleife iteriert iiber
range (20, 27, 2) und ihr Korper
fuhrt daher nacheinander

squares [20] 400,
squares[22] = 484,
squares[24] = 576, und
squares[26] = 676 aus.

® |n der vierten Schleife, nimmt i die
Werte der Sequenz
range (40, 30, -3) an, die eine
negative Schrittweite hat.

""" Apply a for loop over a range."""

# We will construct a dictionary holding square numbers.
squares: dict[int, int] = {} # Initialize “squares’

for i in range(4): # i takes on the values 0, 1, 2,

squares[i]l = i * i # Stores 0: 0, 1: 1, 2: 4, 3: 9.
for i in range(6, 9): # i takes on the walues 6, 7,
squares[i] = i * i # Stores 6: 36, 7: 49, 8: 64.
for i in range(20, 27, 2): # % takes on the walues 20, 22, 24,
squares[il = i % i # Stores 20: 400, 22: 484, 24: 576, 26:
for i in range(40, 30, -3): # i takes on the walues 40, 37, 34,
squares[i] = i * i # Stores 40: 1600, 37: 1369, 34: 1156,

print (squares) # Print the dictionary.

for _ in range(3): # Iterate the loop three times.

print ("Hello World!") # We don't need the counter.

J python3 for_loop_range.py |

{0: 0, 1: 1, 2: 4, 3: 9, 6: 36, 7: 49, 8: 64, 20: 400, 22:
< 26: 676, 40: 1600, 37: 1369, 34: 1156, 31: 961}

Hello World!

Hello World!

Hello World!

484,

as empty dict.

and 3 one by one.

and 8 one by one.

and 26.
676.

31:

Ignore counter °

24:

and 31. §

|
961.

576,
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® Es erfolgt also squares[6] =
squares[7] = 49, und
squares[8] = 64.

36,

® Die dritte Schleife iteriert iiber
range (20, 27, 2) und ihr Korper
fuhrt daher nacheinander

squares [20] = 400,
squares[22] = 484,
squares[24] = 576, und
squares[26] = 676 aus.

® |n der vierten Schleife, nimmt i die
Werte der Sequenz

range (40, 30, -3) an, die eine
negative Schrittweite hat.

i wird daher zuerst 40, dann 37,
dann 34, und schliellich 31.

R T .y
°

""" Apply a for loop over a range."""

# We will construct a dictionary holding square numbers.
squares: dict[int, int] = {} # Initialize ‘squares  as empty dict.

for i in range(4):
squares[i] = i * i

# 1 takes on the wvalues 0, 1, 2, and 3 one by one.
# Stores 0: 0, 1: 1, 2: 4, 3: 9.

for i in range(6, 9):
squares[i] = i * i

# i takes on the wvalues 6, 7,
# Stores 6: 36, 7: 49, 8: 64.

and 8 one by one.

for i in range(20, 27, 2): # i takes on the values 20, 22, 24, and 26.

squares[il] = i % i # Stores 20: 400, 22: 484, 24: 576, 26: 676.
for i in range(40, 30, -3): # i takes on the wvalues 40, 37, 34, and 31.
squares[i] = i * i # Stores 40: 1600, 37: 1369, 34: 1156, 31: 961.

print (squares) # Print the dictionary.

for _ in range(3): # Iterate the loop three times.
print ("Hello World!")

Ignore counter °
# We don't need the counter.

J python3 for_loop_range.py |

{0: 0, 1: 1, 2: 4, 3: 9, 6: 36, 7: 49, 8: 64, 20: 400, 22:
< 26: 676, 40: 1600, 37: 1369, 34: 1156, 31: 961}

Hello World!

Hello World!

Hello World!

484, 24: 576,

. e R
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Beispiel (1)

® Die dritte Schleife iteriert tiber
range (20, 27, 2) und ihr Korper
fuhrt daher nacheinander

squares [20] = 400,
squares[22] = 484,
squares[24] = 576, und
squares[26] = 676 aus.

® |n der vierten Schleife, nimmt i die
Werte der Sequenz
range (40, 30, -3) an, die eine
negative Schrittweite hat.

® i wird daher zuerst 40, dann 37,
dann 34, und schliellich 31.

® Nun drucken wir das Dictionary aus
und bekommen das erwartete
Ergebnis.

""" Apply a for loop over a range."""

# We will construct a dictionary holding square numbers.
squares: dict[int, int] = {} # Initialize “squares’
# 1 takes on the wvalues 0, 1,
# Stores 0: 0, 1: 1, 2: 4, 3: 9.

for i in range(4):
squares[i] = i * i

for i in range(6, 9): # i takes on the walues 6, 7, and 8 ome by one.
squares[i] = i *x i # Stores 6: 36, 7: 49, 8: 64.

for i in range(20, 27, 2): # i takes on the values 20, 22, 24, and 26.
squares[il = i % i # Stores 20: 400, 22: 484, 24: 576, 26: 676

for i in range(40, 30, -3): # i takes on the walues 40, 37, 34, and 31. |
squares[i] = i * i # Stores 40: 1600, 37: 1369, 34: 1156, 31: 961.

print (squares) # Print the dictionary.
for _ in range(3): # Iterate the loop three times.
print ("Hello World!") # We don't need the counter.

J python3 for_loop_range.py |

{0: 0, 1: 1, 2: 4, 3: 9, 6: 36, T7:
~» 26: 676, 40: 1600, 37: 1369,

Hello World!

Hello World!

Hello World!

49, 8:
34:

64, 20:

31: 961}

1156,

400, 22:

484,

as empty dict.

2, and 3 one by one.

Ignore counter °

24:

576,
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Gute Praxis

Wenn der Wert einer Variable oder eines Parameters egan ist, dann sollten wie die-

se _ nennen®Y.




| -Beispiel ) i

BRI T

Gute Praxis

Wenn der Wert einer Variable oder eines Parameters egan ist, dann sollten wie die-
se _ nennen®®. Diese Information ist niitzlich fiir andere Programmierer sowie fiir stati-
sche Kodeanalyse.
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® Am Ende des Programmes probieren
wir das mal aus.
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"""Apply a for loop over a range."""

# We will construct a dictionary holding square numbers.
squares: dict[int, int] = {} # Initialize ‘squares  as empty dict.

for i in range(4): # i takes on the wvalues 0, 1, 2, and 3 one by one.
squares[i]l = i * i # Stores 0: 0, 1: 1, 2: 4, 3: 9.

for i in range(6, 9): # i takes on the walues 6, 7, and 8 one by one.
squares[i] = i * i # Stores 6: 36, 7: 49, 8: 64

for i in range(20, 27, 2): # 1 takes on the wvalues 20, 22, 24, and 26.
squares[i] = i * i # Stores 20: 400, 22: 484, 24: 576, 26: 676.

for i in range(40, 30, -3): # i takes on the wvalues 40, 37, 34, and 31.
squares[i] = i * i # Stores 40: 1600, 37: 1369, 34: 1156, 31: 961.

print (squares) # Print the dictionary.

for _ in range(3): # Iterate the loop three times. Ignore counter
print ("Hello World!") # We don't need the counter.

J python3 for_loop_range.py |

{0: 0, 1: 1, 2: 4, 3: 9, 6: 36, 7: 49, 8: 64, 20: 400, 22: 484, 24: 576,
<> 26: 676, 40: 1600, 37: 1369, 34: 1156, 31: 961}

Hello World!

Hello World!

Hello World!
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® Am Ende des Programmes probieren
wir das mal aus.

® Wir wollen "Hello World!" dreimal
ausgeben.

"""Apply a for loop over a range."""

# We will construct a dictionary holding square numbers.
squares: dict[int, int] = {} # Initialize ‘squares  as empty dict.

# 1 takes on the wvalues 0, 1, 2, and 3 one by one.
# Stores 0: 0, 1: 1, 2: 4, 3: 9.

for i in range(4):
squares[i] = i * i

# i takes on the values 6, 7, and 8 ome by onme.
# Stores 6: 36, 7: 49, 8: 64.

for i in range(6, 9):
squares[i] = i * i

for i in range(20, 27, 2): # i takes on the values 20, 22, 24, and 26.
squares[i] = i * i # Stores 20: 400, 22: 484, 24: 576, 26: 676.

for i in range(40, 30, -3): # i takes on the wvalues 40, 37, 34, and 31.
squares[i] = i * i # Stores 40: 1600, 37: 1369, 34: 1156, 31: 961.

print (squares) # Print the dictionary.

for _ in range(3): # Iterate the loop three times. Ignore counter
print ("Hello World!") # We don't need the counter.

J python3 for_loop_range.py |

{0: 0, 1: 1, 2: 4, 3: 9, 6: 36, 7: 49, 8: 64, 20: 400, 22: 484, 24: 576,
<> 26: 676, 40: 1600, 37: 1369, 34: 1156, 31: 961}

Hello World!

Hello World!

Hello World!




Beispiel (1)

® Am Ende des Programmes probieren
wir das mal aus.

® Wir wollen "Hello World!" dreimal
ausgeben.

® Wir kénnten die Kodezeile einfach
dreimal kopieren.

L

""" Apply a for loop over a range."""

# We will construct a dictionary holding square numbers.
squares: dict[int, int] = {} # Initialize ‘squares  as empty dict.

# 1 takes on the wvalues 0, 1, 2, and 3 one by one.
# Stores 0: 0, 1: 1, 2: 4, 3: 9.

for i in range(4):
squares[i] = i * i

# i takes on the values 6, 7, and 8 ome by onme.
# Stores 6: 36, 7: 49, 8: 64.

for i in range(6, 9):
squares[i] = i * i

for i in range(20, 27, 2): # i takes on the values 20, 22, 24, and 26.
squares[i] = i * i # Stores 20: 400, 22: 484, 24: 576, 26: 676.

for i in range(40, 30, -3): # i takes on the wvalues 40, 37, 34, and 31.
squares[i] = i * i # Stores 40: 1600, 37: 1369, 34: 1156, 31: 961.
print (squares) # Print the dictionary.

# Iterate the loop three times. Ignore counter °_ .
# We don't need the counter.

for _ in range(3):
print ("Hello World!")

J python3 for_loop_range.py |

{0: 0, 1: 1, 2: 4, 3: 9, 6: 36, 7: 49, 8: 64, 20: 400, 22: 484, 24: 576,
<> 26: 676, 40: 1600, 37: 1369, 34: 1156, 31: 961}

Hello World!

Hello World!

Hello World!
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Beispiel (1)

® Am Ende des Programmes probieren
wir das mal aus.

® Wir wollen "Hello World!" dreimal
ausgeben.

® Wir konnten die Kodezeile einfach
dreimal kopieren.

® Stattdessen packen wir sie in eine
Schleife, die liber range(3) iteriert.

""" Apply a for loop over a range."""

# We will
squares :

construct a dictionary holding square numbers.
dict[int, int] = {} # Initialize 'squares  as empty dict

for i in range(4): # i takes on the wvalues 0, 1, 2, and 3 one by one

squares[i]l = i * i # Stores 0: 0, 1: 1, 2: 4, 3: 9

for i in range(6, 9): # i takes on the walues 6, 7, and 8 one by one
squares[i] = i * i # Stores 6: 36, 7: 49, 8: 64.

for i in range(20, 27, 2): # i takes on the values 20, 22, 24, and 26.
squares[il = i % i # Stores 20: 400, 22: 484, 24: 576, 26: 676.

for i in range(40, 30, -3): # i takes on the walues 40, 37, 34, and 31
squares[i] = i * i # Stores 40: 1600, 37: 1369, 34: 1156, 31: 961

print (squares) # Print the dictionary.

for _ in range(3): # Iterate the loop three times. Ignore counter ~_ .
print ("Hello World!") # We don't need the counter.
J python3 for_loop_range.py |
{0: 0, 1: 1, 2: 4, 3: 9, 6: 36, 7: 49, 8: 64, 20: 400, 22: 484, 24: 576,
<> 26: 676, 40: 1600, 37: 1369, 34: 1156, 31: 961}

Hello World!
Hello World!
Hello World!




Beispiel (1)

® Am Ende des Programmes probieren
wir das mal aus.

® Wir wollen "Hello World!" dreimal
ausgeben.

® Wir konnten die Kodezeile einfach
dreimal kopieren.

® Stattdessen packen wir sie in eine
Schleife, die liber range(3) iteriert.

® Dabei ist uns der Wert der
Schleifenvariable egal.

-

SPEET .y

""" Apply a for loop over a range."""

# We will construct a dictionary holding square numbers.
squares: dict[int, int] = {} # Initialize ‘squares  as empty dict.

for i in range(4):
squares[i] = i * i

# 1 takes on the wvalues 0, 1, 2, and 3 one by one.
# Stores 0: 0, 1: 1, 2: 4, 3: 9.

# i takes on the wvalues 6, 7,
# Stores 6: 36, 7T: 49, 8: 64.

for i in range(6, 9):
squares[i] = i * i

and 8 one by one.

for i in range(20, 27, 2): # i takes on the values 20, 22, 24, and 26.
squares[il = i % i # Stores 20: 400, 22: 484, 24: 576, 26: 676.
for i in range(40, 30, -3): # i takes on the walues 40, 37, 34, and 31. |

squares[i] = i * i # Stores 40: 1600, 37: 1369, 34: 1156, 31: 961.

print (squares) # Print the dictionary.

for _ in range(3): # Iterate the loop three times. Ignore counter
print ("Hello World!") # We don't need the counter.

J python3 for_loop_range.py |

{0: 0, 1: 1, 2: 4, 3: 9, 6: 36, 7: 49, 8: 64, 20: 400, 22: 484, 24: 576,
1600, 37:

<> 26: 676, 40: 1369, 34: 1156, 31: 961}
Hello World!
Hello World!
Hello World!
e —




Beispiel (1)

® Am Ende des Programmes probieren
wir das mal aus.

® Wir wollen "Hello World!" dreimal
ausgeben.

e Wir konnten die Kodezeile einfach
dreimal kopieren.

® Stattdessen packen wir sie in eine
Schleife, die liber range(3) iteriert.

® Dabei ist uns der Wert der
Schleifenvariable egal.

-

® Also nennen wir sie einfach _.

""" Apply a for loop over a range."""

# We will construct a dictionary holding square numbers.
squares: dict[int, int] = {} # Initialize ‘squares  as empty dict.
for i in range(4):

# 1 takes on the wvalues 0, 1, 2, and 3 one by on

squares[i]l = i * i # Stores 0: 0, 1: 1, 2: 4, 3: 9.

for i in range(6, 9): # i takes on the values 6, 7, and 8 one by on
squares[i] = i * i # Stores 6: 36, 7: 49, 8: 64.

for i in range(20, 27, 2): # 1 takes on the wvalues 20, 22, 24, and
squares[il = i % i # Stores 20: 400, 22: 484, 24: 576, 26: 676

for i in range(40, 30, -3): # i takes on the walues 40, 37, 34, and
squares[i] = i * i # Stores 40: 1600, 37: 1369, 34: 1156, 31: 9

print (squares) # Print the dictionary.

for _ in range(3): # Iterate the loop three times.
print ("Hello World!")

Ignore counter °
# We don't need the counter.

J python3 for_loop_range.py |

{0: 0, 1: 1, 2: 4, 3: 9, 6: 36, 7: 49, 8: 64, 20: 400, 22: 484, 24:
<> 26: 676, 40: 1600, 37: 1369, 34: 1156, 31: 961}
Hello World!
Hello World!
Hello World!
—— P ———————————

e.

e.

26

31.
61.

576,
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Beispiel (1)

® Wir kénnten die Kodezeile einfach
dreimal kopieren.

® Stattdessen packen wir sie in eine
Schleife, die liber range (3) iteriert.

® Dabei ist uns der Wert der
Schleifenvariable egal.

® Also nennen wir sie einfach _.

® Weil wir sie so nennen, ist jedem, der
den Kode liest, sofort klar, dass uns
der Wert der Schleifenvariablen véllig
egal ist.

""" Apply a for loop over a range."""

# We will construct a dictionary holding square numbers.

squares: dict[int, int] = {} # Initialize

for i in range(4): # i takes on the wvalues 0, 1,

‘squares

2, and 3 one by one.

7, and 8 ome by onme.

2

576,

squares[i]l = i * i # Stores 0: 0, 1: 1, 2: 4, 3:
for i in range(6, 9): # i takes on the wvalues 6,
squares[i] = i * i # Stores 6: 36, 7: 49, 8: 64.
for i in range(20, 27, 2): # % takes on the walues 20,
squares[il = i % i # Stores 20: 400, 22: 484, 24:
for i in range(40, 30, -3): # i takes on the walues 40,
squares[i]l = i * i # Stores 40: 1600, 37: 1369, 34:

print (squares) # Print the dictionary.

for _ in range(3):
print ("Hello World!")

J python3 for_loop_range.py |

{0: 0, 1: 1, 2: 4, 3: 9, 6: 36, 7: 49, 8: 64, 20:
< 26: 676, 40: 1600, 37: 1369, 34: 1156, 31:

Hello World!

Hello World!

Hello World!

# Iterate the loop three times.

# We don't need the counter.

400,
961}

22:

2, 24,
26:

37,
1156,

484,

34,

as empty dict.

and 26.
676.

31:

Ignore counter °

24:

and 31. §

|
961.

576,
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Beispiel (1)

® Dabei ist uns der Wert der
Schleifenvariable egal.

® Also nennen wir sie einfach _.

® Weil wir sie so nennen, ist jedem, der
den Kode liest, sofort klar, dass uns
der Wert der Schleifenvariablen vollig
egal ist.

® Wir machen deutlich, dass wir etwas
dreimal tun wollen, dass der Index
jeder lteration der Schleife aber keine
Rolle spielt.

""" Apply a for loop over a range."""

# We will construct a dictionary holding square numbers
squares: dict[int, int] = {} # Initialize “squares’

for i in range(4): # i takes on the values 0, 1, 2,

23,
576,

squares[i]l = i * i # Stores 0: 0, 1: 1, 2: 4, 3: 9.
for i in range(6, 9): # i takes on the walues 6, 7,
squares[i] = i * i # Stores 6: 36, 7: 49, 8: 64.
for i in range(20, 27, 2): # % takes on the walues 20,
squares[il = i % i # Stores 20: 400, 22: 484, 24:
for i in range(40, 30, -3): # i takes on the walues 40,
squares[i]l = i * i # Stores 40: 1600, 37: 1369, 34:

print (squares) # Print the dictionary.

for _ in range(3): # Iterate the loop three times.
print ("Hello World!") # We don't need the counter.

J python3 for_loop_range.py |

{0: 0, 1: 1, 2: 4, 3: 9, 6: 36, 7: 49, 8: 64, 20: 400,
< 26: 676, 40: 1600, 37: 1369, 34: 1156, 31: 961}

Hello World!

Hello World!

Hello World!

22:

24,
26:

37,
1156,

484,

34,

as empty dict.

and 3 one by one.

and 8 one by one.

and 26.
676.

31:

Ignore counter °

24:

and 31. §

|
961.

576,
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® Also nennen wir sie einfach _.

® \Weil wir sie so nennen, ist jedem, der
den Kode liest, sofort klar, dass uns
der Wert der Schleifenvariablen vollig
egal ist.

® Wir machen deutlich, dass wir etwas
dreimal tun wollen, dass der Index
jeder Iteration der Schleife aber keine
Rolle spielt.

e Haitten wir die Variable stattdessen
z.B. d genannt, dann wiirden Leute,
die den Kode lesen, oder auch
statische Analysetools sich wundern,
warum wir d nirgendwo verwenden.

"""Apply a for loop over a range."""

# We will construct a dictionary holding square numbers.
squares: dict[int, int] = {} # Initialize “squares’
# 1 takes on the wvalues 0, 1,
# Stores 0: 0, 1: 1, 2: 4, 3: 9.

for i in range(4):
squares[i] = i * i

as empty dict.

2, and 3 one by one.

for i in range(6, 9): # 1 takes on the wvalues 6, 7, and 8 one by one.
squares[i] = i *x i # Stores 6: 36, 7: 49, 8: 64.

for i in range(20, 27, 2): # i takes on the values 20, 22, 24, and 26.
squares[il = i % i # Stores 20: 400, 22: 484, 24: 576, 26: 676

for i in range(40, 30, -3): # i takes on the wvalues 40, 37, 34, and 31.
squares[i] = i * i # Stores 40: 1600, 37: 1369, 34: 1156, 31: 961.

print (squares) # Print the dictionary.

for _ in range(3): # Iterate the loop three times.
print ("Hello World!") # We don't need the counter.
J python3 for_loop_range.py |

64,
1156,

20:
31:

{0: 0, 1: 1, 2: 4, 3: 9, 6: 36, T7:
< 26: 676, 40: 1600, 37: 1369,

Hello World!

Hello World!

Hello World!

49, 8:
34:

400,
961}

22:

484,

Ignore counter °

24:

576,




R T .y

DL %, T W R

Beispiel (1)

® Wir machen deutlich, dass wir etwas
dreimal tun wollen, dass der Index
jeder Iteration der Schleife aber keine
Rolle spielt.

® Hitten wir die Variable stattdessen
z.B. d genannt, dann wiirden Leute,
die den Kode lesen, oder auch
statische Analysetools sich wundern,
warum wir d nirgendwo verwenden.

® Es ist also immer sinnvoll, unsere
Intentionen klar in unserem Kode
auszudriicken.

"""Apply a for loop over a range."""

# We will construct a dictionary holding square numbers.
squares: dict[int, int] = {} # Initialize “squares’
# 1 takes on

for i in range(4): the wvalues 0, 1,

squares[i]l = i * i # Stores 0: 0, 1: 1, 2: 4, 3: 9.

for i in range(6, 9): # i takes on the walues 6, 7, and 8 onme by one.
squares[i] = i *x i # Stores 6: 36, 7: 49, 8: 64.

for i in range(20, 27, 2): # 4 takes on the wvalues 20, 22, 24, and 26.
squares[il = i % i # Stores 20: 400, 22: 484, 24: 576, 26: 676

for i in range(40, 30, -3): # i takes on the walues 40, 37, 34, and 31. |
squares[i] = i * i # Stores 40: 1600, 37: 1369, 34: 1156, 31: 961.

print (squares) # Print the dictionary.

for _ in range(3): # Iterate the loop three times.
print ("Hello World!") # We don't need the counter.

J python3 for_loop_range.py |

{0: 0, 1: 1, 2: 4, 3: 9, 6: 36, T:
< 26: 676, 40: 1600, 37: 1369,

Hello World!

Hello World!

Hello World!

49, 8:
34:

64, 20:

31:

1156,

961}

400, 22:

484,

as empty dict.

2, and 3 one by one.

Ignore counter °

24:

576,
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' Beispiel (1)

® Wir machen deutlich, dass wir etwas
dreimal tun wollen, dass der Index
jeder Iteration der Schleife aber keine
Rolle spielt.

® Hitten wir die Variable stattdessen
z.B. d genannt, dann wiirden Leute,
die den Kode lesen, oder auch
statische Analysetools sich wundern,
warum wir d nirgendwo verwenden.

® Es ist also immer sinnvoll, unsere
Intentionen klar in unserem Kode
auszudriicken.

Lt

® Denn “richtiger’ Kode ist viel
komplizierter und jeder Hinweis, den
wir geben, ist niitzlich.

R T .

"""Apply a for loop over a range."""

# We will construct a dictionary holding square numbers.
squares: dict[int, int] = {} # Initialize “squares’
# 1 takes on

for i in range(4): the wvalues 0, 1,

squares[i]l = i * i # Stores 0: 0, 1: 1, 2: 4, 3: 9.

for i in range(6, 9): # 1 takes on the wvalues 6, 7, and 8 one by one.
squares[i] = i *x i # Stores 6: 36, 7: 49, 8: 64.

for i in range(20, 27, 2): # 4 takes on the wvalues 20, 22, 24, and 26.
squares[il = i % i # Stores 20: 400, 22: 484, 24: 576, 26: 676

for i in range(40, 30, -3): # i takes on the walues 40, 37, 34, and 31. |
squares[i] = i * i # Stores 40: 1600, 37: 1369, 34: 1156, 31: 961.

print (squares) # Print the dictionary.

for _ in range(3): # Iterate the loop three times.
print ("Hello World!") # We don't need the counter.

J python3 for_loop_range.py |

{0: 0, 1: 1, 2: 4, 3: 9, 6:
— 26: 676, 40:

Hello World!

Hello World!

Hello World!

8 36, T:
1600, 37: 1369,

49, 8:
34:

64,
1156,

20:
31:

400,
961}

22:

484,

as empty dict.

2, and 3 one by one.

Ignore counter °

24:

576,
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® Benutzen wir nun diese neuen

Informationen, um unser Programm i
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zum Annahern von m zu verbessern. ;
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Beispiel (2)

® Benutzen wir nun diese neuen
Informationen, um unser Programm
zum Annahern von 7 zu verbessern.

® Was wir in diesem Programm wieder
und wieder tun, ist. ..

)
5

TR M LEY N O B N @ TR A

from math import pi, sqrt

print (f"We use Liu Hui's Method to Approximate \u03c0\u2248{pil}.")

e = 6 # the number of edges: We start with a hezagon, i.e., e=6.

1.0 # the side length: Initially 1, meaning the radius is also 1.
print (f"{e} edges, side length={s} give \u03c0\u2248{e * s / 2}.")

s =

e *= 2 # We double the number of edges...

s = sqrt(2 - sqrt(4 - (s #* 2))) # ...and recompute the side length.
print (f"{e} edges, side length={s} give \u03c0\u2248{e * s / 2}.")

e ¥= 2 # We double the number of edges.

s = sqrt(2 - sqrt(4 - (s ** 2))) # ...and recompute the side length.
print (f"{e} edges, side length={s} give \u03c0\u2248{e * s / 2}.")

e *= 2 # Ke double the number of edges.
s = sqrt(2 - sqrt(4 - (s **x 2))) # .and recompute the
print (f"{e} edges, side length={s} give \u03c0\u2248{e *

side length.
s / 2}.")

# We double the number of edges.
sqrt (2 - sqrt(4 - (s *x 2))) # ...and recompute the side length.
side length={s} give \u03c0\u2248{e * s / 2}.")

e *= 2

s =

print (£"{e} edges,
e *= 2 # We double the number of edges.

sqrt (2 - sqrt(4 - (s *x 2)))
print (f"{e} edges, side length={s} give \u03c0\u2248{e * s / 2}.")

s =

| python3 pi_liu_hui.py |

We use Liu Hui's Method to Approximate 7~3.141592653589793.

6 edges, side length=1.0 give m~3.0.

12 edges, .5176380902050416 give m~3.1058285412302498.
24 edges, .2610523844401031 give 7~3.132628613281237.
48 edges, .13080625846028635 give m~3.139350203046872.
96 edges, side length=0.0654381656435527 give m~3.14103195089053.

192 edges, side length=0.03272346325297234 give m~3.1414524722853443.
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® Benutzen wir nun diese neuen

i Informationen, um unser Programm
$ s

zum Annihern von 7 zu verbessern.

3 ® Was wir in diesem Programm wieder
und wieder tun, ist:

® Wir verdoppeln die Anzahl e der
Seiten eines regelmisigen e-gons
mit e *= 2.

FEEER M LEEY SN R T e @ T iR A

from math import pi, sqrt

print (f"We use Liu Hui's Method to Approximate \u03c0\u2248{pil}.")

e = 6 # the number of edges:
1.0 # the side length: Initially 1
print (f"{e} edges,

s =

e *= 2
s =

# We double the number of edges...
sqrt (2 - sqrt(4 - (s *x 2))) # .and recompute the

We start with a hezagon, i.e.
meaning the radius
side length={s} give \u03c0\u2248{e * s / 2}.")

@={,

is also 1.

side length.

print (f"{e} edges, side length={s} give \u03c0\u2248{e * s / 2}.")

e ¥= 2 # We double the number of edges.

s = sqrt(2 - sqrt(4 - (s *x 2))) # .and recompute the side length.
print (f"{e} edges, side length={s} give \u03c0\u2248{e * s / 2}.")

e *= 2
s =

# We double the number of edges.
sqrt (2 - sqrt(4 - (s *x 2))) # .and recompute the

side length.

print (f"{e} edges, side length={s} give \u03c0\u2248{e * s / 2}.")

e = 2 # We double the number of edges.

s = sqrt(2 - sqrt(4 - (s **x 2))) # .and recompute the side length.
print (f"{e} edges, side length={s} give \u03c0\u2248{e * s / 2}.")

e *= 2 # We double the number of edges.
sqrt (2 - sqrt(4 - (s *x 2)))
print (£"{e} edges,

s =

| python3 pi_liu_hui.py |

We use Liu Hui's Method to Approximate 7~3.141592653589793.

side length={s} give \u03c0\u2248{e * s / 2}.")

6 edges, side length=1.0 give m~3.0.

12 edges, .5176380902050416 give m~3.1058285412302498.
24 edges, .2610523844401031 give m~3.132628613281237.
48 edges, .13080625846028635 give m~3.139350203046872.
96 edges, side length=0.0654381656435527 give m~3.14103195089053.
192 edges,

e B\ B P TLE SRR o
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side length=0.03272346325297234 give m~3.1414524722853443.
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Beispiel (2)

/
]

® Benutzen wir nun diese neuen
Informationen, um unser Programm
zum Annahern von 7 zu verbessern.

® Was wir in diesem Programm wieder
und wieder tun, ist:

® Wir verdoppeln die Anzahl e der
Seiten eines regelmisigen e-gons

I‘t mit e *= 2.
A ® Wir berechnen die Lange s der
{ Seiten.

LPESS AT PSSy TUCHRIN G PR SRR EY N R BT b @ TR A

from math import pi, sqrt

print (f"We use Liu Hui's Method to Approximate \u03c0\u2248{pil}.")

e = 6 # the number of edges:
1.0 # the side length: Initially 1
print (f"{e} edges,

s =

e *= 2 # We double the number of edges...

s = sqrt(2 - sqrt(4 - (s *x 2))) # .and recompute the

We start with a hezagon, i.e.
meaning the radius
side length={s} give \u03c0\u2248{e * s / 2}.")

@={,

is also 1.

side length.

print (f"{e} edges, side length={s} give \u03c0\u2248{e * s / 2}.")

e ¥= 2 # We double the number of edges.

s = sqrt(2 - sqrt(4 - (s *x 2))) # .and recompute the side length.
print (f"{e} edges, side length={s} give \u03c0\u2248{e * s / 2}.")

e *= 2 # Ke double the number of edges.

s = sqrt(2 - sqrt(4 - (s *x 2))) # .and recompute the side length.
print (f"{e} edges, side length={s} give \u03c0\u2248{e * s / 2}.")

e = 2 # We double the number of edges.

s = sqrt(2 - sqrt(4 - (s **x 2))) # .and recompute the side length.
print (f"{e} edges, side length={s} give \u03c0\u2248{e * s / 2}.")

e *= 2 # We double the number of edges.
sqrt (2 - sqrt(4 - (s *x 2)))
print (£"{e} edges,

s =

| python3 pi_liu_hui.py |

We use Liu Hui's Method to Approximate 7~3.141592653589793.

side length={s} give \u03c0\u2248{e * s / 2}.")

6 edges, side length=1.0 give m~3.0.

12 edges, .5176380902050416 give m~3.1058285412302498.
24 edges, .2610523844401031 give 7~3.132628613281237.

48 edges, .13080625846028635 give m~3.139350203046872.
96 edges, side length=0.0654381656435527 give m~3.14103195089053.

192 edges, side length 0.03272346325297234 give m~3.1414524722853443.
e B\ B S A TLS e N R AT NS T R ~— '
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; Beispiel (2)
{s

® Benutzen wir nun diese neuen
Informationen, um unser Programm
zum Annahern von 7 zu verbessern.

® Was wir in diesem Programm wieder
und wieder tun, ist:

® Wir verdoppeln die Anzahl e der
Seiten eines regelmisigen e-gons

§ mit e *= 2.
l ® Wir berechnen die Lange s der
{ Seiten.

® Wir geben die neue Anndherung
e * s /2 von T aus.

T

4.
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from math import pi, sqrt

print (f"We use Liu Hui's Method to Approximate \u03c0\u2248{pil}.")

e = 6 # the number of edges:
1.0 # the side length:
print (£"{e} edges,

s = Initially 1,

e *= 2 # We double the number of edges..
sqrt (2 - sqrt(4 - (s *x 2))) # .and recompute the
print (£"{e} edges, side length={s} give \u03c0\u2248{e *

s =

e ¥= 2 # We double the number of edges.
s = sqrt(2 - sqrt(4 - (s *x 2))) # .and recompute the
print (f"{e} edges, side length={s} give \u03c0\u2248{e *

e *= 2 # Ke double the number of edges.
sqrt (2 - sqrt(4 - (s **x 2))) # .and recompute the
print (f"{e} edges, side length={s} give \u03c0\u2248{e *

s =

# We double the number of edges.
sqrt (2 - sqrt(4 - (s *x 2))) #

e x= 2
s =
print (£"{e} edges,

.and recompute the

e *= 2 # We double the number of edges.
sqrt (2 - sqrt(4 - (s *x 2)))
print (£"{e} edges,

s =

| python3 pi_liu_hui.py |

We start with a hezagon, 4.
meaning the radius
side length={s} give \u03c0\u2248{e * s / 2}.")

e.,

side

e=6
is also 1.

length.

s / 2}.")

side

length.

s / 2}.")

side

length.

s / 2}.")

side

We use Liu Hui's Method to Approximate 7~3.141592653589793.

length.

side length={s} give \u03c0\u2248{e * s / 2}.")

side length={s} give \u03c0\u2248{e * s / 2}.")

6 edges, side length=1.0 give m~3.0.

12 edges, .5176380902050416 give m~3.1058285412302498.
24 edges, .2610523844401031 give 7~3.132628613281237.
48 edges, .13080625846028635 give m~3.139350203046872.
96 edges, side length=0.0654381656435527 give m~3.14103195089053.
192 edges,

ENVELS B e

o
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side length=0.03272346325297234 give m~3.1414524722853443.
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Beispiel (2)

® Benutzen wir nun diese neuen
Informationen, um unser Programm Wenle execute Liu Hui's method to approximate pi im a loop. """

. f th i t i, t
zum Annihern von 7 zu verbessern. TOm MR AmPOTE P, sar
print (f"We use Liu Hui's Method to Approximate \u03c0\u2248{pi}.")

Y o H - e: int = 6 # the number of edges: We start with a hezagon, i.e., e=6.
Was wir in dlesem Programm Wleder s: float = 1.0 # the side length: Initially 1, i.e., radius is also 1.
und wieder tun, ist:

for _ in range(6):
b i print (£"{e} edges, side length={s} give \u03c0\u2248{e * s / 2}.")
® Wir verdoppeln die Anzahl e der o #= 2 # Ve double the number of edges... ‘
. y CESR s = sqrt(2 - sqrt(4 - (s *x 2))) # ...and recompute the side length §
Seiten eines regelmdsigen e-gons
. | python3 for_loop_pi_liu_hui.py |
mit e *= 2.
4 3 b We use Liu Hui's Method to Approximate m~3.141592653589793.
® Wir berechnen die Lange s der 6 edges, side length=1.0 give m~3.0.
. 12 edges, side length=0.5176380902050416 give 7~3.1058285412302498.
Seiten. 24 edges, side length=0.2610523844401031 give m~3.132628613281237.

o Wi N Annih 48 edges, side length=0.13080625846028635 give 7~3.139350203046872.
Ir geben die neue Annaherung 96 edges, side length=0.0654381656435527 give 7~3.14103195089053.

192 edges, side length=0.03272346325297234 ive 7~3.1414524722853443.
e * s /2 von 7 aus. 8 8 Be @

® \Wenn wir all das einfach in eine
Schleife packen. ..
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Beispiel (2)
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® Was wir in diesem Programm wieder
und wieder tun, ist:

® Wir verdoppeln die Anzahl e der
Seiten eines regelmisigen e-gons
mit e *= 2.

® Wir berechnen die Lange s der
Seiten.

® Wir geben die neue Anndherung
e * s /2 von T aus.

® \Wenn wir all das einfach in eine
Schleife packen. ..

® dann verkiirzt sich das Programm von
tiber 25 auf 10 Zeilen Kode!

N ol VT L) Y

TN ST @R Tl A S,

"""We execute Liu Hui's method to approximate pi in a loop.
from math import pi, sqrt

print (f"We use Liu Hui's Method to Approximate \u03c0\u2248{pi}.")

e: int = 6 # the number of edges: We start with a hezagon, i.e.,
s: float = 1.0 # the side length: Initially 1, i.e., radius is also 1.
for _ in range(6):

print (£"{e} edges,

e *= 2 # We double the number of edges...

s = sqrt(2 - sqrt(4 - (s **x 2))) # ...and recompute the side
| python3 for_loop_pi_liu_hui.py |

We use Liu Hui's Method to Approximate m~3.141592653589793.

6 edges, side length=1.0 give 7~3.0.

12 edges, side length=0.5176380902050416 give m~3.1058285412302498.
24 edges, side length=0.2610523844401031 give 7~3.132628613281237.

48 edges, side length=0.13080625846028635 give 7~3.139350203046872.
96 edges, side length=0.0654381656435527 give 7~3.14103195089053.

192 edges, side length=0.03272346325297234 give 7~3.1414524722853443.

e=6.

side length={s} give \u03c0\u2248{e * s / 2}.")

length |
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Beispiel (2)

® Was wir in diesem Programm wieder
und wieder tun, ist:

® Wir verdoppeln die Anzahl e der
Seiten eines regelmisigen e-gons
mit e *= 2.

® Wir berechnen die Lange s der
Seiten.

® Wir geben die neue Anndherung
e * s /2 von T aus.

® \Wenn wir all das einfach in eine
Schleife packen. ..

® dann verkiirzt sich das Programm von
tiber 25 auf 10 Zeilen Kode!

® Und die Ausgabe ist die gleiche!

"""Je execute Liu Hui's method to approximate pi in a loop.
from math import pi, sqrt

print (f"We use Liu Hui's Method to Approximate \u03c0\u2248{pi}.")
e: int = 6 # the number of edges: We start with a hezagon, i.e., e=6.
s: float = 1.0 # the side length: Initially 1, i.e., radius is also 1.

for _ in range(6):
print (£"{e} edges, side length={s} give \u03c0\u2248{e * s / 2}.")
e *= 2 # We double the number of edges...

s = sqrt(2 - sqrt(4 - (s ** 2))) # ...and recompute the side length |

| python3 for_loop_pi_liu_hui.py |

We use Liu Hui's Method to Approximate m~3.141592653589793.

6 edges, side length=1.0 give 7~3.0.

12 edges, side length=0.5176380902050416 give m~3.1058285412302498.
24 edges, side length=0.2610523844401031 give 7~3.132628613281237.

48 edges, side length=0.13080625846028635 give 7~3.139350203046872.
96 edges, side length=0.0654381656435527 give 7~3.14103195089053.

192 edges, side length=0.03272346325297234 give 7~3.1414524722853443.
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continue und break
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continue und break

® Schleifen haben oft komplizierte Korper, die Alternativen oder andere Schleifen beinhalten
kdénnen.
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. continue und brea

® Schleifen haben oft komplizierte Korper, die Alternativen oder andere Schleifen beinhalten
kdnnen.

ST . "W PN L L e
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® Es ist nicht ungewdhnlich dass wir manchmal nach ein paar Berechnungen im Korper einer
Schleife schon wissen, dass wir mit der nichsten Iteration weitermachen kdnnen, anstatt
den Rest des Schleifenkdrpers auszufiihren.
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continue und break

® Schleifen haben oft komplizierte Korper, die Alternativen oder andere Schleifen beinhalten
kdnnen.

® Es ist nicht ungewdhnlich dass wir manchmal nach ein paar Berechnungen im Korper einer
Schleife schon wissen, dass wir mit der nichsten Iteration weitermachen kdnnen, anstatt
den Rest des Schleifenkdrpers auszufiihren.

® Manchmal wissen wir auch nach ein paar Schleifen-Iterationen bereits, dass wir eigentlich
aufhoren kénnen anstatt die weitere lterationen durchzufiihren.
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continue und break

® Schleifen haben oft komplizierte Korper, die Alternativen oder andere Schleifen beinhalten
konnen.

® Es ist nicht ungewdhnlich dass wir manchmal nach ein paar Berechnungen im Korper einer
Schleife schon wissen, dass wir mit der nichsten Iteration weitermachen kdnnen, anstatt
den Rest des Schleifenkdrpers auszufiihren.

® Manchmal wissen wir auch nach ein paar Schleifen-Iterationen bereits, dass wir eigentlich
aufhdren konnen anstatt die weitere Iterationen durchzufiihren.

® Fiir den ersten Fall gibt es das Schliisselwort continue, fiir den zweiten Fall das
Schliisselwort break*®.



Beispiel {

® Schauen wir uns mal ein Beispiel an.




b 4

Beispiel

® Schauen wir uns mal ein Beispiel an.

"""Here we explore the “break” and “continue’ statements.""" A

® Wir iterieren mit einer Variable i
Uber dle 15 Wel’te von O bIS 14 also for i in range(15): # ¢ takes on the walues from 0 to 14 one by one.

s: str = f£"i is now {i}." # C(Create a string with the wvalue of 4.
tiber range(15). if i > 10: # If 4 4is greater than 10, then... _
break # ...abort the loop altogether, do not ezecute nezt line.

if 5 <= i <= 8: # If © s in the range of 5..8, then...
continue # ...skip the rest of the loop body, do next iteration
print(s) # We get here if neither continue nor break were called.

print ("All done.") # We always get here.

| python3 for_loop_continue_break.py |

i is now
i is now
i is now
i is now
i is now
i is now
i is now
A

OB W RO

11 dome.
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Beispiel

® Schauen wir uns mal ein Beispiel an.

"""Here we explore the “break’ and “continue’ statements.

® \Wir iterieren mit einer Variable i
uber dle 15 Wel’te von O bIS 14v also for i in range(15): # ¢ takes on the walues from 0 to 14 one by one.

s: str = £"i is now {i}." # Create a string with the value of 4.
uber range(15)_ if i > 10: # If i is greater than 10, then... )
break # ...abort the loop altogether, do not ezecute nezt line.
I 1 1 if 5 <= i <= 8: # If 4 is in the range of 5..8, then...
® Im Sch|e|fenkorper erstellen wir erst continue # ...skip the rest of the loop body, do nezt iteration

print(s) # We get here if neither continue nor break were called.

einen String s mit dem aktuellen
Wert von i mit Hilfe des f-Strings
f"i is now {i}.".

print ("All done.") # We always get here.

| python3 for_loop_continue_break.py |

i is now
i is now
i is now
i is now
i is now
i is now
i is now
All donme.
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Beispiel

® Schauen wir uns mal ein Beispiel an.

® Wir iterieren mit einer Variable i
uber die 15 Werte von 0 bis 14, also
liber range (15) .

® |m Schleifenkorper erstellen wir erst
einen String s mit dem aktuellen
Wert von i mit Hilfe des f-Strings
f"i is now {il}.".

® Der letzte Befehl in der Schleife,
print(s), gibt diesen String aus.

""'Here we explore the “break’ and “continue’ statements.

for i in range(15):

print ("All domne.")

iis
iis
i is
i is
iis
iis
iis
11 dome.

# i takes on the values from 0 to 14 one by one.
s: str = £"i is now {i}." # Create a string with the value of i.
if i > 10: # If 4 4is greater than 10, then...

break # ...abort the loop altogether, do not ezecute nexzt line.
if 5 <= i <= 8: # If % 4is in the range of 5..8, then...

continue # ...skip the rest of the loop body, do next iteration
print(s) # We get here if neither continue nor break were called.

# We always get here.

| python3 for_loop_continue_break.py |

now
now
now
now
now
now
now
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Beispiel

® Schauen wir uns mal ein Beispiel an.

® Wir iterieren mit einer Variable i
uber die 15 Werte von 0 bis 14, also
liber range (15) .

® |m Schleifenkorper erstellen wir erst
einen String s mit dem aktuellen
Wert von i mit Hilfe des f-Strings
f"i is now {il}.".

® Der letzte Befehl in der Schleife,
print(s), gibt diesen String aus.

® Anstatt das wir i von O bis 14
laufen lassen, wir liberlegen uns, dass
wir abbrechen wollen, sobald i groRer
als 10 wird.

""'Here we explore the “break’ and "continue

for i in range(15):

print ("All domne.")

iis
iis
i is
i is
iis
iis
iis
11 dome.

statements."""

# i takes on the values from 0 to 14 one by one.
s: str = £"i is now {i}." # Create a string with the value of i.
if i > 10: # If 4 4is greater than 10, then...

break # ...abort the loop altogether, do not ezecute nexzt line.
if 5 <= i <= 8: # If % 4is in the range of 5..8, then...

continue # ...skip the rest of the loop body, do next iteration
print(s) # We get here if neither continue nor break were called.

# We always get here.

| python3 for_loop_continue_break.py |

now
now
now
now
now
now
now
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Beispiel

® |m Schleifenkorper erstellen wir erst
einen String 's' mit dem aktuellen
Wert von i mit Hilfe des f-Strings
f"i is now {i}.".

® Der letzte Befehl in der Schleife,
print(s), gibt diesen String aus.

® Anstatt das wir i von 0 bis 14
laufen lassen, wir liberlegen uns, dass
wir abbrechen wollen, sobald i groRer
als 10 wird.

® Normalerweise wiirden wir dafiir die
range andern, wir wollen hier aber
einfach mal der break-Statement
verwenden.

""'Here we explore the “break' and "continue

for i in range(15):

print ("All domne.")

iis
iis
i is
i is
i is
iis
iis
11 donme.

statements. """

# i takes on the values from 0 to 14 one by one.
s: str = £"i is now {i}." # Create a string with the value of i.
if i > 10: # If 4 4is greater than 10, then...

break # ...abort the loop altogether, do not ezecute nexzt line.
if 5 <= i <= 8: # If © 4is in the range of 5..8, then...

continue # ...skip the rest of the loop body, do next iteration
print(s) # We get here if neither continue nor break were called.

# We always get here.

| python3 for_loop_continue_break.py |

now
now
now
now
now
now
now
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Beispiel

® Der letzte Befehl in der Schleife,

print(s), gibt diesen String aus. """Here we explore the “break’ and continue’ statements."""
° I3 a for i in range(16): # i takes on the walues from 0 to 14 one by one.
Anstatt das wir i von O bIS 14 s: str = £"i is now {i}." # Create a string with the value of i.
y .. if i > 10: # If i is greater than 10, then...
Iau{en |assen' T Uberlegen uns' dass break # ...abort the loop altogether, do not ezecute nezt line.
WIr abbrechen Wollen’ sobald 1 groBer if 5 <= i <= 8: # If i 4is in the range of 5..8, then...
1 continue # ...skip the rest of the loop body, do next iteration
als 10 wird. print(s) # We get here 4if neither continue nor break were called.

print ("All done.") # We aluways get here.

® Normalerweise wiirden wir dafiir die
range andern, wir wollen hier aber
einfach mal der break-Statement
verwenden.

| python3 for_loop_continue_break.py |

i is now
i is now
i is now
i is now
i is now
i is now
i is now
All done.

B OB WN RO

® Wir schreiben es also in eine
Alternative hinein, mit Bedingung
if i > 10:.



Beispiel

® Der letzte Befehl in der Schleife,
print(s), gibt diesen String aus.

® Anstatt das wir i von 0 bis 14
laufen lassen, wir liberlegen uns, dass
wir abbrechen wollen, sobald i groRer
als 10 wird.

® Normalerweise wiirden wir dafiir die
range andern, wir wollen hier aber
einfach mal der break-Statement
verwenden.

® Wir schreiben es also in eine
Alternative hinein, mit Bedingung
if i > 10:.

® Also wenn i > 10, dann wird break
ausgefiihrt, was die Schleife dann
sofort beendet.

""'Here we explore the “break’ and "continue

for i in range(15):

print ("All domne.")

iis
iis
i is
i is
i is
i is
iis
11 dome.

statements."""

# i takes on the wvalues from 0 to 14 ome by one.
s: str = £"i is now {i}." # Create a string with the value of i.
if i > 10: # If 4 4is greater than 10, then...

break # ...abort the loop altogether, do not ezecute nezt line.
if 5 <= i <= 8: # If © 4is in the range of 5..8, then...

continue # ...skip the rest of the loop body, do next iteration
print(s) # We get here if neither continue nor break were called.

# We always get here.

| python3 for_loop_continue_break.py |

now
now
now
now
now
now
now
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Beispiel

® Normalerweise wiirden wir dafiir die
range andern, wir wollen hier aber
einfach mal der break-Statement
verwenden.

® Wir schreiben es also in eine
Alternative hinein, mit Bedingung
if 1 > 10:.

® Also wenn i > 10, dann wird break
ausgefiihrt, was die Schleife dann
sofort beendet.

® Die aktuelle Iteration wird dann nicht
mehr beendet und der Kode im
restlichen Schleifenkdrper wird
tiberprungen und die Schleife
verlassen.

"""Here we explore the “break’ and “continue’ statements.

for i in range(15):

print ("All domne.")

iis
iis
i is
i is
i is
iis
iis
11 dome.

# i takes on the wvalues from 0 to 14 one by one.
s: str = £"i is now {i}." # Create a string with the value of i.
if i > 10: # If 4 4is greater than 10, then...

break # ...abort the loop altogether, do not ezecute nezt line.
if 5 <= i <= 8: # If © 4is in the range of 5..8, then...

continue # ...skip the rest of the loop body, do next iteration
print(s) # We get here if neither continue nor break were called.

# We always get here.

| python3 for_loop_continue_break.py |

now
now
now
now
now
now
now
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Beispiel

® Wir schreiben es also in eine
Alternative hinein, mit Bedingung
if i > 10:.

® Also wenn i > 10, dann wird break
ausgefiihrt, was die Schleife dann
sofort beendet.

® Die aktuelle Iteration wird dann nicht
mehr beendet und der Kode im
restlichen Schleifenkdrper wird
tiberprungen und die Schleife
verlassen.

® Es geht dann nach der Schleife weiter,
also mit print ("A11l done.").

iis
iis
i is
i is
iis
iis
iis
11 dome.

"""Here we explore the “break’ and “continue’ statements.

for i in range(15):
£"i is now {i}." # Create a string with the walue of 4.
# If 42 is greater than 10, then...

: str
if

if 5
print(s)

print ("All domne.")

now
now
now
now
now
now
now

i > 10:

B OB WN RO

# i takes on the walues from 0 to 14 ome by one.

.abort the loop altogether, do not execute next line.
# If © is in the range of 5..8, then...

# ...skip the rest of the loop body, do next iteration
# We get here if neither continue nor bresk were called.

# We always get here.

| python3 for_loop_continue_break.py |



Beispiel

Also wenn i > 10, dann wird break
ausgefiihrt, was die Schleife dann
sofort beendet.

Die aktuelle Iteration wird dann nicht
mehr beendet und der Kode im
restlichen Schleifenkoérper wird
tiberprungen und die Schleife
verlassen.

Es geht dann nach der Schleife weiter,
also mit print ("A1ll done.").

Wenn i > 10 aber nicht zutrifft,
dann wird das break nicht
ausgefiihrt aber stattdessen der
restliche Kode im Schleifenkorper.

"""Here we explore the “break” and “continue’ statements."""

for i in range(16): # i takes on the walues from 0 to 14 one by one.
s: str = £"i is now {i}." # Create a string with the value of i.
if i > 10: # If 4 4is greater than 10, then...
break # ...abort the loop altogether, do not ezecute nezt line.
if 5 <= i <= 8: # If © 4is in the range of 5..8, then...
continue # ...skip the rest of the loop body, do next iteration
print(s) # We get here if neither continue nor break were called.

print ("All done.") # We aluways get here.

| python3 for_loop_continue_break.py |

i is now
i is now
i is now
i is now
i is now
i is now
i is now
All done.

B OB WN RO



Beispiel

® Die aktuelle Iteration wird dann nicht
mehr beendet und der Kode im
restlichen Schleifenkorper wird
tiberprungen und die Schleife
verlassen.

® Es geht dann nach der Schleife weiter,
also mit print ("All done.").

® Wenn i > 10 aber nicht zutrifft,
dann wird das break nicht
ausgefiihrt aber stattdessen der
restliche Kode im Schleifenkorper.

® Fiir den Fall, dass i € 5..8, dann
wollen wir direkt mit der nachsten
Schleifen-lteration weitermachen.

""'Here we explore the “break’ and "continue

for i in range(15):

print ("All domne.")

iis
iis
i is
i is
i is
iis
iis
11 dome.

statements."""

# i takes on the values from 0 to 14 one by one.
s: str = £"i is now {i}." # Create a string with the value of i.
if i > 10: # If 4 4is greater than 10, then...

break # ...abort the loop altogether, do not ezecute nexzt line.
if 5 <= i <= 8: # If © 4is in the range of 5..8, then...

continue # ...skip the rest of the loop body, do next iteration
print(s) # We get here if neither continue nor break were called.

# We always get here.

| python3 for_loop_continue_break.py |

now
now
now
now
now
now
now
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Beispiel

® Es geht dann nach der Schleife weiter,
also mit print ("A1ll done.").

® Wenn i > 10 aber nicht zutrifft,
dann wird das break nicht
ausgefiihrt aber stattdessen der
restliche Kode im Schleifenkdrper.

® Fiir den Fall, dass i € 5..8, dann
wollen wir direkt mit der nachsten
Schleifen-lteration weitermachen.

® Wir wollen keinen Text ausgeben und
daher das print im Schleifenkdrper
auch nicht aufrufen.

iis
iis
i is
i is
iis
iis
iis
11 dome.

"""Here we explore the “break’ and “continue’ statements.

for i in range(15):
£"i is now {i}." # Create a string with the walue of 4.
# If 42 is greater than 10, then...

: str
if

if 5
print(s)

print ("All domne.")

now
now
now
now
now
now
now

i > 10:

B OB WN RO

# i takes on the walues from 0 to 14 ome by one.

.abort the loop altogether, do not execute next line.
# If © is in the range of 5..8, then...

# ...skip the rest of the loop body, do next iteration
# We get here if neither continue nor bresk were called.

# We always get here.

| python3 for_loop_continue_break.py |



Beispiel

® Es geht dann nach der Schleife weiter,
also mit print ("A1ll done.").

® Wenn i > 10 aber nicht zutrifft,
dann wird das break nicht
ausgefiihrt aber stattdessen der
restliche Kode im Schleifenkdrper.

® Fiir den Fall, dass i € 5..8, dann
wollen wir direkt mit der nachsten
Schleifen-lteration weitermachen.

® Wir wollen keinen Text ausgeben und
daher das print im Schleifenkdrper
auch nicht aufrufen.

® Das konnen wir mit dem
continue-Statement erreichen.

""'Here we explore the “break’ and "continue

for i in range(15):

print ("All domne.")

iis
iis
i is
i is
iis
iis
iis
11 dome.

statements. """

# i takes on the wvalues from 0 to 14 one by one.
s: str = £"i is now {i}." # Create a string with the value of i.
if i > 10: # If 4 4is greater than 10, then...

break # ...abort the loop altogether, do not ezecute nezt line.
if 5 <= i <= 8: # If % 4is in the range of 5..8, then...

continue # ...skip the rest of the loop body, do next iteration
print(s) # We get here if neither continue nor break were called.

# We always get here.

| python3 for_loop_continue_break.py |

now
now
now
now
now
now
now
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Beispiel

® Wenn i > 10 aber nicht zutrifft,
dann wird das break nicht
ausgefiihrt aber stattdessen der
restliche Kode im Schleifenkérper.

® Fir den Fall, dass i € 5..8, dann
wollen wir direkt mit der nachsten
Schleifen-lteration weitermachen.

® Wir wollen keinen Text ausgeben und
daher das print im Schleifenkorper
auch nicht aufrufen.

® Das konnen wir mit dem
continue-Statement erreichen.

® Wenn 5 <= i <= 8 zutrifft, dann
machen wir continue.

for i in range(15):

print ("All domne.")

iis
iis
i is
i is
i is
iis
iis
11 dome.

"""Here we explore the “break” and “continue’ statements."""

# i takes on the values from 0 to 14 one by one.
s: str = £"i is now {i}." # Create a string with the value of i.
if i > 10: # If 4 4is greater than 10, then...

break # ...abort the loop altogether, do not ezecute nexzt line.
if 5 <= i <= 8: # If © 4is in the range of 5..8, then...

continue # ...skip the rest of the loop body, do next iteration
print(s) # We get here if neither continue nor break were called.

# We always get here.

| python3 for_loop_continue_break.py |

now
now
now
now
now
now
now
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Beispiel

® Fir den Fall, dass i € 5..8, dann
wollen wir direkt mit der nichsten
Schleifen-lteration weitermachen.

® Wir wollen keinen Text ausgeben und
daher das print im Schleifenkorper
auch nicht aufrufen.

® Das konnen wir mit dem
continue-Statement erreichen.

® Wenn 5 <= i <= 8 zutrifft, dann
machen wir continue.

® Das bedeutet, dass fir i == 5 der
Kontrollfluss vom
continue-Statement direkt zum
Kopf der Schleife zuriickkehrt.

for i in range(15):

print ("All domne.")

iis
iis
i is
i is
iis
iis
iis
11 dome.

"""Here we explore the “break” and “continue’ statements."""

# i takes on the values from 0 to 14 one by one.
s: str = £"i is now {i}." # Create a string with the value of i.
if i > 10: # If 4 4is greater than 10, then...

break # ...abort the loop altogether, do not ezecute nezt line.
if 5 <= i <= 8: # If © s in the range of 5..8, then...

continue # ...skip the rest of the loop body, do next iteration
print(s) # We get here if neither continue nor break were called.

# We always get here.

| python3 for_loop_continue_break.py |

now
now
now
now
now
now
now
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Beispiel

® Wir wollen keinen Text ausgeben und
daher das print im 5Ch|eifenk5rpel’ "iiHere we explore the “break' and continue statements.'""
auch nicht aufrufen.

for i in range(16): # i takes on the walues from 0 to 14 one by one.
s: str = £"i is now {i}." # Create a string with the value of i.
° Das kb'nnen wir mit dem if i > 10: # If i is greater than 10, then...
break # ...abort the loop altogether, do not ezecute nezt line.
Continue_statement erre|chen' if 6 <= i <= 8: # If i is in the range of 5..8, then...
continue # ...skip the rest of the loop body, do next iteration

print(s) # We get here if neither continue nor bresk were called.

® Wenn 5 <= i <= 8 zutrifft, dann
machen wir continue.

print ("All done.") # We aluways get here.

| python3 for_loop_continue_break.py |

® Das bedeutet, dass fiir i == 5 der i is now 0. X
i is now 1. ;
Kontrollfluss vom f a9 ey 2 |
s R i is now 3.
continue-Statement direkt zum 3 5 men A |
Kopf der Schleife zuriickkehrt. Plmow s
All done.

® Die Schleife setzt i = 6 und das
selbe passiert wieder.



Beispiel

® Das kdnnen wir mit dem
continue-Statement erreichen.

® Wenn 5 <= i <= 8 zutrifft, dann
machen wir continue.

® Das bedeutet, dass fiir i == 5 der
Kontrollfluss vom

continue-Statement direkt zum
Kopf der Schleife zuriickkehrt.

® Die Schleife setzt i = 6 und das
selbe passiert wieder.

® Das geht so weiter, bis i == 9.

""'Here we explore the “break’ and “continue’ statements.

for i in range(15):

print ("All domne.")

iis
iis
i is
i is
i is
iis
iis
11 donme.

# i takes on the wvalues from 0 to 14 one by one.
s: str = £"i is now {i}." # Create a string with the value of i.
if i > 10: # If 4 4is greater than 10, then...

break # ...abort the loop altogether, do not ezecute nexzt line.
if 5 <= i <= 8: # If © 4s in the range of 5..8, then...

continue # ...skip the rest of the loop body, do next iteration
print(s) # We get here if neither continue nor break were called.

# We always get here.

| python3 for_loop_continue_break.py |

now
now
now
now
now
now
now
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Beispiel

® Wenn 5 <= i <= 8 zutrifft, dann
machen wir continue.

® Das bedeutet, dass fur i == 5 der
Kontrollfluss vom

continue-Statement direkt zum
Kopf der Schleife zuriickkehrt.

® Die Schleife setzt i = 6 und das
selbe passiert wieder.

® Das geht so weiter, bis i == 9.

® Die Bedingung 5 <= i <= 8 trifft
namlich nicht zu fiir
alle i €0..4U9..15.

""'Here we explore the “break’ and “continue’ statements.

for i in range(15):

print ("All domne.")

iis
iis
i is
iis
i is
iis
iis
11 donme.

# i takes on the wvalues from 0 to 14 one by one.
s: str = £"i is now {i}." # Create a string with the value of i.
if i > 10: # If 4 4is greater than 10, then...

break # ...abort the loop altogether, do not ezecute nezt line.
if 5 <= i <= 8: # If % 4is in the range of 5..8, then...

continue # ...skip the rest of the loop body, do next iteration
print(s) # We get here if neither continue nor break were called.

# We always get here.

| python3 for_loop_continue_break.py |

now
now
now
now
now
now
now
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Beispiel

® Das bedeutet, dass fiir i == 5 der
Kontrollfluss vom

continue-Statement direkt zum
Kopf der Schleife zuriickkehrt.

® Die Schleife setzt i = 6 und das
selbe passiert wieder.

® Das geht so weiter, bis i == 9.

® Die Bedingung 5 <= i <= 8 trifft
namlich nicht zu fur
alle i1 €0..4U09..15.

® Das print(s) kann also nur in
diesen Fallen erreicht werden.

""'Here we explore the “break’ and “continue’ statements.

for i in range(15):

print ("All domne.")

iis
iis
i is
i is
iis
i is
iis
11 donme.

# i takes on the wvalues from 0 to 14 one by one.
s: str = £"i is now {i}." # Create a string with the value of i.
if i > 10: # If 4 4is greater than 10, then...

break # ...abort the loop altogether, do not ezecute nexzt line.
if 5 <= i <= 8: # If i s in the range of 5..8, then...

continue # ...skip the rest of the loop body, do next iteration
print(s) # We get here if neither continue nor break were called.

# We always get here.

| python3 for_loop_continue_break.py |

now
now
now
now
now
now
now
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Beispiel

® Die Schleife setzt i = 6 und das

selbe passiert wieder. """Here we explore the “break’ and "continue’ statements."""
° 8 28 == for i in range(15): # % takes on the values from 0 to 14 onme by one.
Das geht SO Welter' bls 1 9 s: str = f"i is now {i}." # Create a string with the wvalue of 1.
if i > 10: # If 42 is greater than 10, then...
® Die Bedingung 5 <= i <= 8 trifft break # ...abort the loop altogether, do not ezecute next line.
EE A T if 5 <= i <= 8: # If i is in the range of 5..8, then...
nam||ch n|cht ZU fur continue # ...skip the rest of the loop body, do next iteration

L print(s) # We get here if neither continue nor break were called.
alle i € 0..4U9..15.

print ("All done.") # We always get here.
® Das print(s) kann aISO nur in J python3 for_loop_continue_break.py |
diesen Fallen erreicht werden.

i is now
i is now
i is now
i is now
i is now
i
i
A

® Natiirlich wird die Schleife abbrechen,
sobald i == 11.

i is now
i is now
11 dome.
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Beispiel

® Das geht so weiter, bis i == 9.

® Die Bedingung 5 <= i <= 8 trifft
namlich nicht zu fur
alle i €0..4U9..15.

® Das print(s) kann also nur in
diesen Féllen erreicht werden.

® Natirlich wird die Schleife abbrechen,
sobald i == 11.

® Das Programm wird also s nur
fir i € 0..4U {9, 10} ausgeben, bevor
letztendlich A11 done. ausgegeben
wird.

o N N s

""“Here we explore the “break  and "continue’

for i in range(15):

print ("All domne.")

is
is
is
is
is
is
is

statements. """

# i takes on the wvalues from 0 to 14 one by one.
s: str = £"i is now {i}." # Create a string with the value of i.
if i > 10: # If 4 4is greater than 10, then...

break # ...abort the loop altogether, do not ezecute nezt line.
if 5 <= i <= 8: # If % 4is in the range of 5..8, then...

continue # ...skip the rest of the loop body, do next iteration
print(s) # We get here if neither continue nor break were called.

# We always get here.

| python3 for_loop_continue_break.py |

now
now
now
now
now
now
now

B OB WN RO

11 donme.



Beispiel

® Das print(s) kann also nur in
diesen Fallen erreicht werden.

® Natdurlich wird die Schleife abbrechen,
sobald i == 11.

® Das Programm wird also s nur
fir i € 0..4U{9,10} ausgeben, bevor
letztendlich A11 done. ausgegeben
wird.

® Mit break und continue haben wir
nun zwei neue Werkzeuge, mit denen
wir entweder die die ganze Schleie
abbrechen konnen oder die aktuelle
Iteration beenden (und mit der
nachsten weitermachen kénnen, wenn
es eine gibt).

iis
iis
i is
i is
iis
iis
iis
11 dome.

if

"""Here we explore the “break’ and “continue’ statements.

for i in range(15):
£"i is now {i}." # Create a string with the walue of 4.
# If 42 is greater than 10, then...

: str
i > 10:

if 5
print(s)

print ("All domne.")

now
now
now
now
now
now
now
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# i takes on the walues from 0 to 14 ome by one.

.abort the loop altogether, do not execute next line.
# If © is in the range of 5..8, then...

# ...skip the rest of the loop body, do next iteration
# We get here if neither continue nor bresk were called.

# We always get here.

| python3 for_loop_continue_break.py |
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Schlelfen verschachteln

® Genau wir Alternativen, kdnnen wir Schleifen beliebig verschachteln.




® Genau wir Alternativen, kdnnen wir Schleifen beliebig verschachteln.

® Die Korper von Schleifen kdnnen andere Schleifen und Alternativen beinhalten.
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7 Schleifen verschachteln

3

® Genau wir Alternativen, kdnnen wir Schleifen beliebig verschachteln.
I ® Die Korper von Schleifen konnen andere Schleifen und Alternativen beinhalten.

® Schleifen kdnnen auch in den Verzweigungen von Alternativen beinhaltet sein.
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~ Schleifen verschachteln

Genau wir Alternativen, konnen wir Schleifen beliebig verschachteln.

Die Korper von Schleifen konnen andere Schleifen und Alternativen beinhalten.

Schleifen kénnen auch in den Verzweigungen von Alternativen beinhaltet sein.
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[ ]

Probieren wir das mal aus, in dem wir eine Liste aller Primzahlen kleiner als 200 erstellen!
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- Schleifen verschachteln
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-
® Genau wir Alternativen, kdnnen wir Schleifen beliebig verschachteln. 5
® Die Korper von Schleifen konnen andere Schleifen und Alternativen beinhalten. :
® Schleifen kdnnen auch in den Verzweigungen von Alternativen beinhaltet sein.
® Probieren wir das mal aus, in dem wir eine Liste aller Primzahlen kleiner als 200 erstellen!

Definition: Primezahl

Eine Primzahl p € Nj ist eine positive Ganzzahl p > 1, also groRer als eins, die keine
positiven ganzzahligen Teiler anders als 1 und p selbst hat!?>%.75,
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. Beispiel

Definition: Primezahl

Eine Primzahl p € Nj ist eine positive Ganzzahl p > 1, also groRer als eins, die keine
positiven ganzzahligen Teiler anders als 1 und p selbst hat!?>%75,
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. Beispiel

® In unserem Programm wollen wir alle
Primzahlen p < 200 in einer Liste
primes speichern.

"""Compute all primes less than 200 using two nested for loops."""
from math import isqrt # the integer square root == int(sqrt(...))

primes: list[int] = [2] # the list for the primes; We know 2 is prime.
n_divisions: int = 0 # We want to know how many divisions we needed.

for candidate in range(3, 200, 2): # .all odd numbers less than 200.
is_prime: bool = True # Let us assume that “candidate  is prime.

for check in range(3, isqrt(candidate) + 1, 2): # .odd numbers
n_divisions += 1 # Every test requires one modulo division.
if candidate check == 0: # modulo == 0: division without rest _
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner
— loop.

if is_prime: # If True: no smaller number divides candidate evenly.
primes.append(candidate) # Store candidate in primes list.

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.") |

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, |
<> 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
< 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,
— 179, 181, 191, 193, 197, 199].




Beispiel
® In unserem Programm wollen wir alle

Primzahlen p < 200 in einer Liste
primes speichern.

"""Compute all primes less than 200 using two nested for loops."""

from math import isqrt # the integer square root == int(sqrt(...))
[ ] W"' Wissen’ dass 2 eine Primzahl |St = primes: list[int] = [2] # the list for the primes; We know 2 is prime.
. . . | n_divisions: int = 0 # We want to know how many divisions we needed.
und zwar die einzige gerade Primzahl
- . . . L for candidate in range(3, 200, 2): # ...all odd numbers less than 200.
— also kénnen wir sie direkt bei der o peimop ool = TEo 4 4eh 08 cosume Ghet Cerniiioie . 69 prime.
In|t|a||s|erung der LISte for check in range(3, isqrt(candidate) + 1, 2): # ...odd numbers
n_divisions += 1 # Every test requires one modulo division.

hineinschreiben.

if candidate check == 0: # modulo == 0: division without rest _
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner
— loop.

if is_prime: # If True: no smaller number divides candidate evenly.
2 primes.append(candidate) # Store candidate in primes list.

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.") |

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103, |
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,

— 179, 181, 191, 193, 197, 199]. ‘




N\
X

. Beispiel

® In unserem Programm wollen wir alle
Primzahlen p < 200 in einer Liste
primes speichern.

® Wir wissen, dass 2 eine Primzahl ist —
und zwar die einzige gerade Primzahl
— also kénnen wir sie direkt bei der
Initialisierung der Liste
hineinschreiben.

® \Wir setzen also anfangs
primes = [2].

"""Compute all primes less than 200 using two nested for loops."""

from math import isqrt # the integer square root == int(sqrt(...))

. ambomm ATR

primes: list[int] = [2] # the list for the primes; We know 2 is prime.
n_divisions: int = 0 # We want to know how many divisions we needed.

R R -

.all odd numbers less thanm 200.
is prime.

for candidate in range(3, 200, 2): #
is_prime: bool = True # Let us assume that “candidate’
for check in range(3, isqrt(candidate) + 1, 2): # .0dd numbers
n_divisions += 1 # Every test requires one modulo division.

if candidate % check == # modulo == 0: division without rest _
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner

— loop.

if is_prime: # If True: no smaller number divides candidate evenly.
primes.append(candidate) # Store candidate in primes list.

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,

— 179, 181, 191, 193, 197, 199]. ‘
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Beispiel

® In unserem Programm wollen wir alle
Primzahlen p < 200 in einer Liste
primes speichern.

® Wir wissen, dass 2 eine Primzahl ist —
und zwar die einzige gerade Primzahl
— also kénnen wir sie direkt bei der
Initialisierung der Liste
hineinschreiben.

® \Wir setzen also anfangs
primes = [2].

® Dann brauchen wir uns nachher nur
noch um ungerade Zahlen aus dem
Intervall 3..199 zu kiimmern.

"""Compute all primes less than 200 using two nested for loops."""
from math import isqrt # the integer square root == int(sqrt(...))

primes:
n_divisions:

list[int] = [2] # the list for the primes; We know 2 is prime.
int = 0 # We want to know how many divisions we needed.

200, 2): # ...all odd numbers less than 200.
# Let us assume that ‘“candidate’ is prime.

for candidate in range (3,
is_prime: bool = True

for check in range(3,
n_divisions += 1

isqrt (candidate) + 1, 2): # ...odd numbers
# Every test requires onme modulo division.

5
;
!

if candidate % check == 0: # modulo == 0: division without rest |
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner
— loop.

if is_prime: # If True:
primes.append(candidate)

no smaller number divides candidate evenly.
# Store candidate in primes list.

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137,

— 179, 181, 191, 193, 197, 199].

139, 149, 151, 157, 163, 167, 173, ]
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Beispiel

® Wir wissen, dass 2 eine Primzahl ist —
und zwar die einzige gerade Primzahl
— also kdnnen wir sie direkt bei der
Initialisierung der Liste
hineinschreiben.

® Wir setzen also anfangs

[2].

® Dann brauchen wir uns nachher nur
noch um ungerade Zahlen aus dem
Intervall 3..199 zu kiimmern.

primes =

® Aus Interesse wollen wir auch die
Anhahl der Divisionen in der
Variable n_divisions mitzahlen, die
. wir machen, bis wir die ganze Liste
von Primzahlen zusammenhaben.

"""Compute all primes less than 200 using two nested for loops."""

from math import isqrt # the integer square root == int(sqrt(...)) K
primes: list[int] = [2] # the list for the primes; We know 2 is prime.
n_divisions: int = 0 # We want to know how many divisions we needed. ‘

for candidate in range(3, 200, 2): # ...

is_prime: bool = True

all odd numbers less than 200. 'g
# Let us assume that ‘“candidate’ is prime. 8

for check in range(3, isqrt(candidate) + 1, 2): # ...odd numbers
n_divisions += 1 # Every test requires one modulo division.
if candidate % check == 0: # modulo == 0: division without rest |
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner
<~ loop. I

if is_prime: # If True: no smaller number divides candidate evenly.
primes.append(candidate) # Store candidate in primes list. £

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.") |

| python3 for_loop_nested_primes.py |
After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,
— 179, 181, 191, 193, 197, 199]. !
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Beispiel

® Wir setzen also anfangs

[2].

® Dann brauchen wir uns nachher nur
noch um ungerade Zahlen aus dem
Intervall 3..199 zu kiimmern.

primes =

® Aus Interesse wollen wir auch die
Anhahl der Divisionen in der
Variable n_divisions mitzdhlen, die
wir machen, bis wir die ganze Liste
von Primzahlen zusammenhaben.

® Um alle Primzahlen aus 2..199 zu
finden, lassen wir die Schleifenvariable
candidate lber range(3, 200, 2)
iterieren.

"""Compute all primes less than 200 using two nested for loops."""

from math import isqrt # the integer square root == int(sqrt(...))

primes: list[int] = [2] # the list for the primes; We know 2 is prime. |
n_divisions: int = 0 # We want to know how many divisions we needed. ‘

for candidate in range(3, 200, 2): # ...

is_prime: bool = True

all odd numbers less than 200. '§
# Let us assume that ‘“candidate’ is prime. 8

for check in range(3, isqrt(candidate) + 1, 2): # ...odd numbers
n_divisions += 1 # Every test requires one modulo division.
if candidate % check == 0: # modulo == 0: division without rest |
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner
<~ loop. I

if is_prime: # If True: no smaller number divides candidate evenly.
primes.append(candidate) # Store candidate in primes list. £

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.") |

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,
— 179, 181, 191, 193, 197, 199]. ]
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Beispiel

® Dann brauchen wir uns nachher nur
noch um ungerade Zahlen aus dem
Intervall 3..199 zu kiimmern.

® Aus Interesse wollen wir auch die
Anhahl der Divisionen in der
Variable n_divisions mitzahlen, die
wir machen, bis wir die ganze Liste
von Primzahlen zusammenhaben.

® Um alle Primzahlen aus 2..199 zu
finden, lassen wir die Schleifenvariable
candidate iiber range (3, 200, 2)
iterieren.

® Das ist die Sequenz von Ganzzahlen,
die mit 3 anfangt, mit Schrittweite 2
steigt, und genau vor 200 aufhort.

"""Compute all primes less than 200 using two nested for loops."""

from math import isqrt # the integer square root == int(sqrt(...))

primes: list[int] = [2] # the list for the primes; We know 2 is prime.
n_divisions: int = 0 # We want to know how many divisions we needed. ‘i
for candidate in range(3, 200, 2): # ...all odd numbers less than 200. 'A)
is_prime: bool = True # Let us assume that ‘candidate’ is prime. ]
for check in range(3, isqrt(candidate) + 1, 2): # ...odd numbers =
n_divisions += 1 # Every test requires one modulo division.

if candidate % check == 0: # modulo == 0: division without rest |
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner
— loop. I

if is_prime: # If True: no smaller number divides candidate evenly.

primes.append(candidate) # Store candidate in primes list.

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173, |
— 179, 181, 191, 193, 197, 199]. ]
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Beispiel

® Aus Interesse wollen wir auch die
Anhahl der Divisionen in der
Variable n_divisions mitzdhlen, die
wir machen, bis wir die ganze Liste
/ von Primzahlen zusammenhaben.

® Um alle Primzahlen aus 2..199 zu
finden, lassen wir die Schleifenvariable
candidate iiber range(3, 200, 2)
iterieren.

® Das ist die Sequenz von Ganzzahlen,
die mit 3 anfangt, mit Schrittweite 2
steigt, und genau vor 200 aufhort.

® Gerade Zahlen auBer 2 sind keine
Primzahlen, also sollte das OK sein.

"""Compute all primes less than 200 using two nested for loops."""

from math import isqrt # the integer square root == int(sqrt(...))
2
5
primes: list[int] = [2] # the list for the primes; We know 2 is prime.
n_divisions: int = 0 # We want to know how many divisions we needed. ‘i
for candidate in range(3, 200, 2): # ...all odd numbers less than 200. 'A)
is_prime: bool = True # Let us assume that ‘candidate’ is prime. ]
for check in range(3, isqrt(candidate) + 1, 2): # ...odd numbers =
n_divisions += 1 # Every test requires one modulo division.
if candidate % check == 0: # modulo == 0: division without rest |
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner

— loop.

if is_prime: # If True: no smaller number divides candidate evenly.

primes.append(candidate) # Store candidate in primes list.

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173, |
— 179, 181, 191, 193, 197, 199]. ]
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. Beispiel

® Um alle Primzahlen aus 2..199 zu
finden, lassen wir die Schleifenvariable
candidate iiber range(3, 200, 2)
iterieren.

Das ist die Sequenz von Ganzzahlen,
die mit 3 anfangt, mit Schrittweite 2
steigt, und genau vor 200 aufhort.

® Gerade Zahlen auBer 2 sind keine
Primzahlen, also sollte das OK sein.

® candidate wird also iterative 3, 5,
7, ..., und irgendwann 195, 197,
und 199 werden.

"""Compute all primes less than 200 using two nested for loops."""

from math import isqrt # the integer square root == int(sqrt(...))

primes: list[int] = [2] # the list for the primes; We know 2 is prime.
n_divisions: int = 0 # We want to know how many divisions we needed.

for candidate in range(3, 200, 2): # .all odd numbers less than 200.
is_prime: bool = True # Let us assume that “candidate’ is prime.

;
!

for check in range(3, isqrt(candidate) + 1, 2): # .0dd numbers
n_divisions += 1 # Every test requires one modulo division.
if candidate # modulo == division without rest |
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner
<~ loop.

if is_prime: # If True: no smaller number divides candidate evenly.
primes.append(candidate) # Store candidate in primes list. 8

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173, ]

— 179, 181, 191, 193, 197, 199].
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Beispiel

® Das ist die Sequenz von Ganzzahlen,
die mit 3 anfiangt, mit Schrittweite 2
steigt, und genau vor 200 aufhort.

® Gerade Zahlen auBer 2 sind keine
Primzahlen, also sollte das OK sein.

® candidate wird also iterative 3, 5,
7, ..., und irgendwann 195, 197,
und 199 werden.

® Fiir jeden Wert von candidate
fangen wir mit der Annahme an, dass
sie eine Primzahl ist und versuchen
das Gegenteil zu beweisen.

"""Compute all primes less than 200 using two nested for loops.""" -
from math import isqrt # the integer square root == int(sqrt(...))
primes: list[int] = [2] # the list for the primes; We know 2 is prime.

n_divisions: int = 0 # We want to know how many divisions we needed. ‘

for candidate in range(3, 200, 2): # ..

is_prime: bool = True

.all odd numbers less than 200. '§
# Let us assume that “candidate’ is prime. 8

for check in range(3, isqrt(candidate) + 1, 2): # ...odd numbers
n_divisions += 1 # Every test requires one modulo division.
if candidate % check == 0: # modulo == 0: division without rest |
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner
— loop. I

if is_prime: # If True: no smaller number divides candidate evenly.
primes.append(candidate) # Store candidate in primes list. £

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.") |

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,

— 179, 181, 191, 193, 197, 199]. ]
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Beispiel

® Gerade Zahlen auler 2 sind keine
Primzahlen, also sollte das OK sein.

® candidate wird also iterative 3, 5,
7, ..., und irgendwann 195, 197,
und 199 werden.

® Fiir jeden Wert von candidate
fangen wir mit der Annahme an, dass
sie eine Primzahl ist und versuchen
das Gegenteil zu beweisen.

® Wir setzen is_prime = True und
versuchen, einen ganzzahligen Teiler
fir candidate zu finden.

"""Compute all primes less than 200 using two nested for loops."""

from math import isqrt # the integer square root == int(sqrt(...))
primes: list[int] = [2] # the list for the primes; We know 2 is prime.
n_divisions: int = 0 # We want to know how many divisions we needed.

200, 2): # ...all odd numbers less than 200.
# Let us assume that “candidate’ is prime.

for candidate in range (3,
is_prime: bool = True

for check in range(3,
n_divisions += 1

isqrt (candidate) + 1, 2): # ...odd numbers
# Every test requires one modulo division.

5
;
!

if candidate % check == 0: # modulo == 0: division without rest |
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner
— loop.

if is_prime: # If True:
primes.append(candidate)

no smaller number divides candidate evenly.
# Store candidate in primes list.

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137,
— 179, 181, 191, 193, 197, 199].

139, 149, 151, 157, 163, 167, 173, ]
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Beispiel
® candidate wird also iterative 3, 5,

7’ B und |rgendWann 1951 1971 """Compute all primes less than 200 using two nested for loops."""
und 199 werden.

from math import isqrt # the integer square root == int(sqrt(...))
[ ] Fur Jeden Wert von candidate primes: list[int] = [2] # the list for the primes; We know 2 is prime.
. . n_divisions: int = 0 # We want to know how many divisions we needed.
fangen wir mit der Annahme an, dass \i
= " 2 ) for candidate in range(3, 200, 2): # ...all odd numbers less than 200. |
sie eine Primzahl ist und versuchen o peimos ool = Ao 4w oo coswie Ghet Cemdddeie 6o prime. |
daS Gegente|| ZU beWelSen for check in range(3, isqrt(candidate) + 1, 2): # ...odd numbers 8
n_divisions += 1 # Every test requires one modulo division.
g . . — if candidate % check == 0: # modulo == 0: division without rest
. er Setzen ls—prlme - True Und is_prime = False # check divides candidate evenly, so
VerSuChen, einen ganzzahllgen Teller brea: L(:topcandidate is not a prime. We can stop the inner E
fiir candidate zu finden. L , ,
if is_prime: # If True: no smaller number divides candidate evenly.

primes.append(candidate) # Store candidate in primes list.

® Wenn uns das gelingt, dann setzen
5 : 2 # Finally, print the list of prime numbers.
WIr 1s_prime = False. print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,

— 179, 181, 191, 193, 197, 199]. ]
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. Beispiel

® Fiir jeden Wert von candidate

fangen wir mit der Annahme an, dass

sie eine Primzahl ist und versuchen
das Gegenteil zu beweisen.

® Wir setzen is_prime = True und
versuchen, einen ganzzahligen Teiler
fir candidate zu finden.

® Wenn uns das gelingt, dann setzen
wir is_prime = False.

® \Wenn wir keinen Teiler finden, dann
bleibt is_prime True.

"""Compute all primes less than 200 using two nested for loops."""

from math import isqrt # the integer square root == int(sqrt(...))
primes: list[int] = [2] # the list for the primes; We know 2 is prime.
n_divisions: int = 0 # We want to know how many divisions we needed.

for candidate in range(3, 200, 2): # .all odd numbers less than 200.
is_prime: bool = True # Let us assume that “candidate  is prime.

;
!

for check in range(3, isqrt(candidate) + 1, 2): # .0dd numbers
n_divisions += 1 # Every test requires one modulo division.
if candidate # modulo == division without rest |
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner
— loop.

if is_prime: # If True: no smaller number divides candidate evenly.
primes.append(candidate) # Store candidate in primes list. 8

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173, ]

— 179, 181, 191, 193, 197, 199].
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. Beispiel
® Wir setzen is_prime = True und

versuchen, einen ganzzahligen Teiler
fir candidate zu finden.

® \Wenn uns das gelingt, dann setzen
wir is_prime = False.

® Wenn wir keinen Teiler finden, dann
bleibt is_prime True.

® Dann wiirden wir candidate zur
Liste primes hinzufiigen.

"""Compute all primes less than 200 using two nested for loops."""

from math import isqrt # the integer square root == int(sqrt(...))
primes: list[int] = [2] # the list for the primes; We know 2 is prime.
n_divisions: int = 0 # We want to know how many divisions we needed.

for candidate in range(3, 200, 2): # .all odd numbers less than 200.

is_prime: bool = True # Let us assume that “candidate’ is prime.
for check in range(3, isqrt(candidate) + 1, 2): # .0dd numbers
n_divisions += 1 # Every test requires one modulo division.
if candidate % check == # modulo == 0: division without rest _
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner
<~ loop.
if is_prime: # If True: mo smaller number divides candidate evenly.

primes.append(candidate) # Store candidate in primes list.

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,
— 179, 181, 191, 193, 197, 199].
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Beispiel
® Wenn uns das gelingt, dann setzen

wir is_prime = False.

® Wenn wir keinen Teiler finden, dann
bleibt is_prime True.

| ® Dann wiirden wir candidate zur
Liste primes hinzufiigen.

® Das ist der Plan.

"""Compute all primes less than 200 using two nested for loops."""

from math import isqrt # the integer square root == int(sqrt(...))
primes: list[int] = [2] # the list for the primes; We know 2 is prime.
n_divisions: int = 0 # We want to know how many divisions we needed.

for candidate in range(3, 200, 2): # .all odd numbers less than 200.
is_prime: bool = True # Let us assume that “candidate’ is prime.

for check in range(3, isqrt(candidate) + 1, 2): # .0dd numbers
n_divisions += 1 # Every test requires one modulo division.
if candidate check == 0: # modulo == 0: division without rest _

is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner
< loop.

if is_prime: # If True: no smaller number divides candidate evenly.
primes.append(candidate) # Store candidate in primes list.

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,
— 179, 181, 191, 193, 197, 199].
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Beispiel

® \Wenn wir keinen Teiler finden, dann
bleibt is_prime True.

® Dann wiirden wir candidate zur
Liste primes hinzufiigen.

® Das ist der Plan.

® Wir werden diesen Plan mit einer
geschachtelten / inneren Schleife
implementieren.

"""Compute all primes less than 200 using two nested for loops."""

from math import isqrt # the integer square root == int(sqrt(...))
primes: list[int] = [2] # the list for the primes; We know 2 is prime.
n_divisions: int = 0 # We want to know how many divisions we needed.

for candidate in range(3, 200, 2): # .all odd numbers less than 200.
is_prime: bool = True # Let us assume that “candidate’ is prime.

for check in range(3, isqrt(candidate) + 1, 2): # .0dd numbers
n_divisions += 1 # Every test requires one modulo division.
if candidate check == 0: # modulo == 0: division without rest _

is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner
<~ loop.

if is_prime: # If True: no smaller number divides candidate evenly.
primes.append(candidate) # Store candidate in primes list.

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,
— 179, 181, 191, 193, 197, 199].
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. Beispiel

® Dann wiirden wir candidate zur
Liste primes hinzufiigen.

® Das ist der Plan.

® Wir werden diesen Plan mit einer
geschachtelten / inneren Schleife
implementieren.

® \Weil die Schleifenvariable candidate
immer ungerade ist, kommen auch nur
ungerade Zahlen als Teiler in Frage.

"""Compute all primes less than 200 using two nested for loops."""

from math import isqrt # the integer square root == int(sqrt(...))

. ambomm ATR

primes: list[int] = [2] # the list for the primes; We know 2 is prime.
n_divisions: int = 0 # We want to know how many divisions we needed.

R R -

.all odd numbers less thanm 200.
is prime.

for candidate in range(3, 200, 2): #
is_prime: bool = True # Let us assume that “candidate’

for check in range(3, isqrt(candidate) + 1, 2): # .0dd numbers
n_divisions += 1 # Every test requires one modulo division.

if candidate % check == # modulo == 0: division without rest _
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner

— loop.

if is_prime: # If True: no smaller number divides candidate evenly.
primes.append(candidate) # Store candidate in primes list.

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,

— 179, 181, 191, 193, 197, 199]. ‘
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. Beispiel

® Das ist der Plan.

"""Compute all primes less than 200 using two nested for loops."""

® Wir werden diesen Plan mit einer g
|
geschachtelten / inneren SCh|elfe from math import isqrt # the integer square root == int(sqrt(...)) I
implementieren primes: list[int] = [2] # the list for the primes; We know 2 is prime. “'

) n_divisions: int = 0 # We want to know how many divisions we needed.

R R -

o \Weil die Schleifenvariable candidate for candidate in range(3, 200, 2): # ...all odd numbers less than 200.

A . is_prime: bool = True # Let us assume that “candidate’ is prime.
immer ungerade ist, kommen auch nur

d Z hl I T .I . F for check in range(3, isqrt(candidate) + 1, 2): # ...odd numbers
ungerade Zanien als leller In rrage. n_divisions += 1 # Every test requires ome modulo division.

if candidate % check == 0: # modulo == 0: division without rest _
° T ma 5 g is_prime = False # check divides candidate evenly, so
NaturIICh mussen dlese aUCh groger break # candidate is not a prime. We can stop the inner |
oder gleich 3 sein. = Boo :
if is_prime: # If True: no smaller number divides candidate evenly.

primes.append(candidate) # Store candidate in primes list.

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,

! <~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,

— 179, 181, 191, 193, 197, 199]. ‘
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Beispiel

® Wir werden diesen Plan mit einer
geschachtelten / inneren Schleife
implementieren.

® \Weil die Schleifenvariable candidate
immer ungerade ist, kommen auch nur
ungerade Zahlen als Teiler in Frage.

® Natiirlich miissen diese auch groBer
oder gleich 3 sein.

® Wir miissen auch nur dann priifen, ob
eine Zahl check ein Teiler
voncandidate, wenn sie nicht groBer

als v/ candidate ist.

"""Compute all primes less than 200 using two nested for loops."""
from math import isqrt # the integer square root == int(sqrt(...))

primes: list[int] = [2] # the list for the primes; We know 2 is prime.
n_divisions: int = 0 # We want to know how many divisions we needed.

for candidate in range (3,
is_prime: bool = True

200, 2): # ...all odd numbers less than 200.
# Let us assume that “candidate’ is prime.

for check in range(3,
n_divisions += 1

isqrt (candidate) + 1, 2): # ...odd numbers
# Every test requires one modulo division.

5
;
!

if candidate % check == 0: # modulo == 0: division without rest |
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner
— loop.

if is_prime: # If True:
primes.append(candidate)

no smaller number divides candidate evenly.
# Store candidate in primes list.

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137,

— 179, 181, 191, 193, 197, 199].

139, 149, 151, 157, 163, 167, 173, ]
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. Beispiel

® Weil die Schleifenvariable candidate
immer ungerade ist, kommen auch nur
ungerade Zahlen als Teiler in Frage.

e Natiirlich miissen diese auch groRer
, oder gleich 3 sein.

® Wir miissen auch nur dann priifen, ob
eine Zahl check ein Teiler
voncandidate, wenn sie nicht groRer

als v/candidate ist.

® \Wenn wir namlich drei Ganzzahlen a,
b, und c hatten, so das a = b x ¢, dann
giltc= 7.

"""Compute all primes less than 200 using two nested for loops."""

from math import isqrt # the integer square root == int(sqrt(...))

primes: list[int] = [2] # the list for the primes; We know 2 is prime.
n_divisions: int = 0 # We want to know how many divisions we needed.

for candidate in range(3, 200, 2): # .all odd numbers less than 200.
is_prime: bool = True # Let us assume that “candidate’ is prime.

;
!

for check in range(3, isqrt(candidate) + 1, 2): # .0dd numbers
n_divisions += 1 # Every test requires one modulo division.
if candidate # modulo == division without rest |
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner
— loop.

if is_prime: # If True: no smaller number divides candidate evenly.
primes.append(candidate) # Store candidate in primes list. 8

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173, ]

— 179, 181, 191, 193, 197, 199].
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. Beispiel

® Natiirlich miissen diese auch groRer
oder gleich 3 sein.

® Wir miissen auch nur dann priifen, ob
eine Zahl check ein Teiler
voncandidate, wenn sie nicht groler

als v/ candidate ist.

® \Wenn wir namlich drei Ganzzahlen a,
b, und ¢ hatten, so das a = b * ¢, dann
gitc=¢.

® Wenn nun aber b > +/a, dann muss
, was heiBt dass ¢ < \/a.

"""Compute all primes less than 200 using two nested for loops.""" -
from math import isqrt # the integer square root == int(sqrt(...))

primes: list[int] = [2] # the list for the primes; We know 2 is prime.
n_divisions: int = 0 # We want to know how many divisions we needed.

R R -

for candidate in range(3, 200, 2): # .all odd numbers less than 200.
is_prime: bool = True # Let us assume that “candidate’ is prime.

for check in range(3, isqrt(candidate) + 1, 2): # .0dd numbers
n_divisions += 1 # Every test requires one modulo division.

if candidate % check == # modulo == 0: division without rest _
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner

— loop.

if is_prime: # If True: no smaller number divides candidate evenly.
primes.append(candidate) # Store candidate in primes list.

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,

— 179, 181, 191, 193, 197, 199]. ‘
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. Beispiel

® Wir miissen auch nur dann priifen, ob
eine Zahl check ein Teiler
voncandidate, wenn sie nicht groBer

als v/ candidate ist.

® \Wenn wir namlich drei Ganzzahlen a,
b, und ¢ hatten, so das a = b * ¢, dann
gilt c= ¢.

e Wenn nun aber b > /a, dann muss
¢ < -%, was heiBt dass ¢ < +/a.

e Andersherum, weil a = \/a * \/a per
Definition gilt, ware es unmoglich,
dass a = b * ¢ gilt wenn sowohl

b> +/a und ¢ > va.

"""Compute all primes less than 200 using two nested for loops."""

from math import isqrt # the integer square root == int(sqrt(...))

primes: list[int] = [2] # the list for the primes; We know 2 is prime.
n_divisions: int = 0 # We want to know how many divisions we needed.

for candidate in range(3, 200, 2): # .all odd numbers less than 200.
is_prime: bool = True # Let us assume that “candidate’ is prime.

;
!

for check in range(3, isqrt(candidate) + 1, 2): # .0dd numbers
n_divisions += 1 # Every test requires one modulo division.
if candidate # modulo == division without rest |
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner
— loop.

if is_prime: # If True: no smaller number divides candidate evenly.

primes.append(candidate) # Store candidate in primes list. 8

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173, ]

— 179, 181, 191, 193, 197, 199].
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® \Wenn wir namlich drei Ganzzahlen a,
b, und c hatten, so das a = bx ¢, dann
giltc=¢.

® Wenn nun aber b > y/a, dann muss
c < %, was heilt dass ¢ < \/a.

® Andersherum, weil a = +/a * \/a per
Definition gilt, ware es unmoglich,
dass a = b * ¢ gilt wenn sowohl

b> y/a und ¢ > /a.

® Mit anderen Worten, wenn b > /a
ein Teiler von a ist, dann gibt es einen
Teiler ¢ mit ¢ < /a < b.

"""Compute all primes less than 200 using two nested for loops."""

from math import isqrt # the integer square root == int(sqrt(...))
primes:

n_divisions:

list[int] = [2] # the list for the primes; We know 2 is prime.
int = 0 # We want to know how many divisions we needed.

for candidate in range(3, 200, 2): # .all odd numbers less than 200.
is_prime: bool = True # Let us assume that “candidate  is prime.
for check in range(3, isqrt(candidate) + 1, 2): # .0dd numbers

n_divisions += 1 # Every test requires one modulo division.

R R -

if candidate % check == # modulo == 0: division without rest _
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner
— loop.
if is_prime: # If True: no smaller number divides candidate evenly.

primes.append(candidate) # Store candidate in primes list.

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,
— 179, 181, 191, 193, 197, 199].
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® Wenn nun aber b > +/a, dann muss
¢ < %, was heilt dass ¢ < 1/a.

e Andersherum, weil a = \/a * \/a per
Definition gilt, wire es unmoglich,
dass a = b * ¢ gilt wenn sowohl

b> \/a und ¢ > /a.

® Mit anderen Worten, wenn b > /a
ein Teiler von a ist, dann gibt es einen
Teiler ¢ mit ¢ < y/a < b.

® Und den wiirden wir mit check

finden, bevor es v/ candidate

erreicht.

"""Compute all primes less than 200 using two nested for loops.""" -
from math import isqrt # the integer square root == int(sqrt(...))

primes: list[int] = [2] # the list for the primes; We know 2 is prime.
n_divisions: int = 0 # We want to know how many divisions we needed.

R R -

for candidate in range(3, 200, 2): # .all odd numbers less than 200.
is_prime: bool = True # Let us assume that “candidate’ is prime.

for check in range(3, isqrt(candidate) + 1, 2): # .0dd numbers
n_divisions += 1 # Every test requires one modulo division.
if candidate % check == # modulo == 0: division without rest _
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner
<~ loop.

if is_prime: # If True: no smaller number divides candidate evenly.
primes.append(candidate) # Store candidate in primes list.

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,

— 179, 181, 191, 193, 197, 199]. ‘
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® Andersherum, weil a = \/a * \/a per
Definition gilt, ware es unmoglich,
dass a = b« ¢ gilt wenn sowohl

b>\/aund ¢ > Va.

¢ Mit anderen Worten, wenn b > \/a
ein Teiler von a ist, dann gibt es einen
Teiler ¢ mit ¢ < \/a < b.

® Und den wiirden wir mit check

finden, bevor es v/ candidate

erreicht.

® Die meisten Ganzzahlen haben keine
ganzzahligen Quadratwurzeln.

"""Compute all primes less than 200 using two nested for loops.""" -
from math import isqrt # the integer square root == int(sqrt(...))

primes: list[int] = [2] # the list for the primes; We know 2 is prime.
n_divisions: int = 0 # We want to know how many divisions we needed.

R R -

for candidate in range(3, 200, 2): # .all odd numbers less than 200.
is_prime: bool = True # Let us assume that “candidate  is prime.

for check in range(3, isqrt(candidate) + 1, 2): # .0dd numbers
n_divisions += 1 # Every test requires one modulo division.
if candidate % check == # modulo == 0: division without rest _
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner
— loop.

if is_prime: # If True: no smaller number divides candidate evenly.
primes.append(candidate) # Store candidate in primes list.

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,

— 179, 181, 191, 193, 197, 199]. ‘
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e Mit anderen Worten, wenn b > /a

ein Teiler von a ist, dann gibt es einen

Teiler ¢ mit ¢ < y/a < b.

® Und den wiirden wir mit check

finden, bevor es v/ candidate

erreicht.

® Die meisten Ganzzahlen haben keine
ganzzahligen Quadratwurzeln.

® Da ganzzahlige Teiler aber keine
Nachkommastellen haben konnen,
reicht es aus, wenn wir

|V/candidate | als Obergrenze

nehmen.

"""Compute all primes less than 200 using two nested for loops."""

from math import isqrt # the integer square root == int(sqrt(...))
primes: list[int] = [2] # the list for the primes; We know 2 is prime.
n_divisions: int = 0 # We want to know how many divisions we needed.

for candidate in range(3, 200, 2): # .all odd numbers less than 200.
is_prime: bool = True # Let us assume that “candidate  is prime.

;
!

for check in range(3, isqrt(candidate) + 1, 2): # .0dd numbers
n_divisions += 1 # Every test requires one modulo division.
if candidate # modulo == division without rest |
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner
— loop.

if is_prime: # If True: no smaller number divides candidate evenly.
primes.append(candidate) # Store candidate in primes list. &

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173, ]

— 179, 181, 191, 193, 197, 199].
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® Und den wiirden wir mit check

finden, bevor es v/ candidate

erreicht.

® Die meisten Ganzzahlen haben keine
ganzzahligen Quadratwurzeln.

® Da ganzzahlige Teiler aber keine
Nachkommastellen haben konnen,
reicht es aus, wenn wir

|/ candidate | als Obergrenze

nehmen.

® In Python kann so eine “abgerundete”
Quadratwurzel |/a| einer Ganzzahl a
mit der Funktion isqrt aus dem
Modul math berechnet werden.

"""Compute all primes less than 200 using two nested for loops."""

from math import isqrt # the integer square root == int(sqrt(...))

primes: list[int] = [2] # the list for the primes; We know 2 is prime. |
n_divisions: int = 0 # We want to know how many divisions we needed. ‘

for candidate in range(3, 200, 2): # ...

is_prime: bool = True

all odd numbers less than 200. '§
# Let us assume that ‘“candidate’ is prime. 8

for check in range(3, isqrt(candidate) + 1, 2): # ...odd numbers
n_divisions += 1 # Every test requires one modulo division.
if candidate % check == 0: # modulo == 0: division without rest |
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner
<~ loop. I

if is_prime: # If True: no smaller number divides candidate evenly.
primes.append(candidate) # Store candidate in primes list. £

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.") |

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,
— 179, 181, 191, 193, 197, 199]. ]
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® Die meisten Ganzzahlen haben keine
ganzzahligen Quadratwurzeln.

® Da ganzzahlige Teiler aber keine
Nachkommastellen haben konnen,
reicht es aus, wenn wir

|V/candidate | als Obergrenze

nehmen.

® |n Python kann so eine “abgerundete”
Quadratwurzel [y/a] einer Ganzzahl a
mit der Funktion isqrt aus dem
Modul math berechnet werden.

® Wir importieren diese Funktion daher
am Anfang unseres Programms.

"""Compute all primes less than 200 using two nested for loops."""

from math import isqrt # the integer square root == int(sqrt(...)) K

primes: list[int] = [2] # the list for the primes; We know 2 is prime.

n_divisions: int = 0 # We want to know how many divisions we needed. ‘

for candidate in range(3, 200, 2): # ...all odd numbers less than 200. 'g
is_prime: bool = True # Let us assume that ‘candidate’ is prime. ]

for check in range(3, isqrt(candidate) + 1, 2): # ...odd numbers
n_divisions += 1 # Every test requires one modulo division.
if candidate % check == 0: # modulo == 0: division without rest |
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner
<~ loop. I

if is_prime:

# If True: no smaller number divides candidate evenly.
primes.append(candidate) E

# Store candidate in primes list.

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.") |

| python3 for_loop_nested_primes.py |
After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,
— 179, 181, 191, 193, 197, 199]. !
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® Da ganzzahlige Teiler aber keine
Nachkommastellen haben konnen,
reicht es aus, wenn wir

|V/candidate | als Obergrenze

{ nehmen.

In Python kann so eine “abgerundete”
Quadratwurzel [\/a] einer Ganzzahl a
mit der Funktion isqrt aus dem
Modul math berechnet werden.

Wir importieren diese Funktion daher
am Anfang unseres Programms.

Darum konnen wir unsere zweite,

innere Schleife mit der
Schleifenvariablen check iiber

range (3, isqrt(candidate)+ 1, 2)
iterieren lassen.

"""Compute all primes less than 200 using two nested for loops."""
from math import isqrt # the integer square root == int(sqrt(...))

list[int] = [2] # the list for the primes; We know 2 is prime.
int = 0 # We want to know how many divisions we needed.

primes:
n_divisions:

200, 2): # ...all odd numbers less than 200.
# Let us assume that 1S prime.

for candidate in range (3,
is_prime: bool = True “candidate

for check in range(3, isqrt(candidate) + 1, 2): # ...odd numbers
n_divisions += 1 # Every test requires one modulo division.

if candidate % check == 0: # modulo == 0:
is_prime = False # check divides candidate evenly, so

break # candidate is not a prime. We can stop the inner
— loop.
if is_prime: # If True: no smaller number divides candidate evenly.

primes.append(candidate) # Store candidate in primes list.

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,
— 179, 181, 191, 193, 197, 199].

division without rest |

;

l
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Beispiel

In Python kann so eine “abgerundete”

Quadratwurzel I_\/aJ €iner Ganzzahl a """Compute all primes less than 200 using two nested for loops."""
mit der Funktion isqrt aus dem

from math import isqrt # the integer square root == int(sqrt(...))
Modul math berechnet werden. _ o ,
primes: list[int] = [2] # the list for the primes; We know 2 is prime.
.. . . ; n_divisions: int = 0 # We want to know how many divisions we needed.
Wir importieren diese Funktion daher [
for candidate in range(3, 200, 2): # ...all odd numbers less than 200. 'g
am Anfang unseres Programms. is_prime: bool = True # Let us assume that 'candidate’ is prime. |
e & . for check in range(3, isqrt(candidate) + 1, 2): # ...odd numbers -
Darum kdnnen wir unsere zweite, n_divisions += 1 # Ewery test requires onme modulo division.
= 5 2 if candidate % check == 0: # modulo == 0: division without rest |
Innere SChleIfe mlt der is_prime = False # check divides candidate evenly, so
Schlelfenvarlablen check Ubel’ brea: L(:topcandidate is not a prime. We can stop the inner &
range (3, isqrt(candidate)+ 1, 2) o v v
5 = if is_prime: # If True: no smaller number divides candidate evenly.
Iterieren Iassen. primes.append(candidate) # Store candidate in primes list. £

# Finally, print the list of prime numbers.

Fir alle candidate <= 3 wird diese print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")
SChIeife gar niCht ausgeﬁihrt. | python3 for_loop_nested_primes.py

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173, ]

— 179, 181, 191, 193, 197, 199].
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e Wir importieren diese Funktion daher
am Anfang unseres Programms.

"""Compute all primes less than 200 using two nested for loops."""

o Darum konnen WIr unsere ZWe|te, from math import isqrt # the integer square root == int(sqrt(...))

innere Schlelfe mlt der prin.neé:.list[?nt] = [2] # the list for the primes; &./evlcnaw 2 is prime. ||
- . . n_divisions: int = O # We want to know how many divisions we needed.

Schleifenvariablen check iiber [

< < for candidate in range(3, 200, 2): # ...all odd numbers less than 200. ‘s

range (3, isqrt(candidate)+ 1, 2) is_prime: bool = True # Let us assume that “candidate: is prime. [

iterieren lassen. for check in range(3, isqrt(candidate) + 1, 2): # ...odd numbers
n_divisions += 1 # Every test requires one modulo division.

° = . = 3 o if candidate check == 0: # modulo == 0: division without rest _
Fur a”e Candldate < 3 erd dlese is_prime = False # check divides candidate evenly, so
Schlelfe gar nICht auSgefuhl’t break # candidate is not a prime. We can stop the inner E

— loop.
® Dann bleibt is prime True und wir if is_prime: # If True: no smaller number divides candidate evenly.
e — primes.append(candidate) # Store candidate in primes list. ®

hdngen candidate in primes an. f
# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
3 <~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173, ]

— 179, 181, 191, 193, 197, 199].
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® Darum konnen wir unsere zweite,

Iinnere SChlelfe mlt der """Compute all primes less than 200 using two nested for loops.""" >
SChlelfenvarlablen CheCk Uber from math import isqrt # the integer square root == int(sqrt(...)) ‘F
g . + p I8
_raI}ge(B’ lsqrt(candldate) 1’ 2) primes: list[int] = [2] # the list for the primes; We know 2 is prime. ‘
iterieren lassen. n_divisions: int = 0 # We want to know how many divisions we needed. ‘i
o . . 2 for candidate in range(3, 200, 2): # ...all odd numbers less than 200. i
® Fir alle candidate <= 3 wird diese is_prime: bool = True # Let us assume that ‘candidate’ is prime. |
Schleife gar nicht ausgefiihrt. for chodk fn @, AoEeCEmAIanea) ¢ Ay B8 8 co.cdd mmDoRe |
n_divisions += 1 # Every test requires one modulo division.
. . . o if candidate % check == 0: # modulo == 0: division without rest _
. Dann blelbt 1S—pr1me True Und wir is_prime = False # check divides candidate evenly, so
Y g 1 g break # candidate is not a prime. We can stop the inner |
hangen candidate In primes an. 2 oo,
® Fiir candidate > 3 geht check if is_prime: # If True: no smaller number divides candidate evenly.
d primes.append(candidate) # Store candidate in primes list. &

§ dann von 3 bis|\/candidate |.

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,

! <~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,

— 179, 181, 191, 193, 197, 199]. ‘
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. Beispiel

® Fiir alle candidate <= 3 wird diese
Schleife gar nicht ausgefiihrt.

® Dann bleibt is_prime True und wir
hdngen candidate in primes an.

® Fiir candidate > 3, geht check

dann von 3 bis|\/candidate |.

® |m Korper der inneren Schleife miissen
wir nun gucken, ob check ein
ganzzahliger Teiler von candidate
ist.

"""Compute all primes less than 200 using two nested for loops."""

from math import isqrt # the integer square root == int(sqrt(...))

. ambomm ATR

primes: list[int] = [2] # the list for the primes; We know 2 is prime.
n_divisions: int = 0 # We want to know how many divisions we needed.

R R -

for candidate in range(3, 200, 2): # .all odd numbers less than 200.
is_prime: bool = True # Let us assume that “candidate’ is prime.

for check in range(3, isqrt(candidate) + 1, 2): # .0dd numbers
n_divisions += 1 # Every test requires one modulo division.

if candidate % check == # modulo == 0: division without rest _
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner

— loop.

if is_prime: # If True: no smaller number divides candidate evenly.
primes.append(candidate) # Store candidate in primes list.

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,

— 179, 181, 191, 193, 197, 199]. ‘
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. Beispiel

® Dann bleibt is_prime True und wir
hdngen candidate in primes an.

® Fiir candidate > 3, geht check

dann von 3 bisL\/ candidateJ.

® |Im Korper der inneren Schleife miissen
wir nun gucken, ob check ein
ganzzahliger Teiler von candidate
ist.

® Das geht, in dem wir den Rest der
Division canddiate /check
berechnen.

"""Compute all primes less than 200 using two nested for loops.""" -
from math import isqrt # the integer square root == int(sqrt(...))

primes: list[int] = [2] # the list for the primes; We know 2 is prime.
n_divisions: int = 0 # We want to know how many divisions we needed.

R R -

for candidate in range(3, 200, 2): # .all odd numbers less than 200.
is_prime: bool = True # Let us assume that “candidate’ is prime.

for check in range(3, isqrt(candidate) + 1, 2): # .0dd numbers
n_divisions += 1 # Every test requires one modulo division.
if candidate % check == # modulo == 0: division without rest _
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner
— loop.

if is_prime: # If True: no smaller number divides candidate evenly.
primes.append(candidate) # Store candidate in primes list.

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,

— 179, 181, 191, 193, 197, 199]. ‘
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. Beispiel

® Fiir candidate > 3, geht check

dann von 3 bis|/candidate |.

® |m Korper der inneren Schleife miissen
wir nun gucken, ob check ein
ganzzahliger Teiler von candidate
ist.

® Das geht, in dem wir den Rest der
Division canddiate /check
berechnen.

® Das geht mit der Modulo-Division %,
der genau das macht.

"""Compute all primes less than 200 using two nested for loops."""

from math import isqrt # the integer square root == int(sqrt(...))

. ambomm ATR

primes: list[int] = [2] # the list for the primes; We know 2 is prime.
n_divisions: int = 0 # We want to know how many divisions we needed.

R R -

for candidate in range(3, 200, 2): # .all odd numbers less than 200.
is_prime: bool = True # Let us assume that “candidate  is prime.

for check in range(3, isqrt(candidate) + 1, 2): # .0dd numbers
n_divisions += 1 # Every test requires one modulo division.

if candidate % check == # modulo == 0: division without rest _
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner

— loop.

if is_prime: # If True: no smaller number divides candidate evenly.
primes.append(candidate) # Store candidate in primes list.

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,

— 179, 181, 191, 193, 197, 199]. ‘
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. Beispiel

® |Im Korper der inneren Schleife miissen
wir nun gucken, ob check ein
ganzzahliger Teiler von candidate
ist.

® Das geht, in dem wir den Rest der

Division canddiate /check
berechnen.

® Das geht mit der Modulo-Division %,
der genau das macht.

® \Wenn candidate %check gleich 0,
dann konnen wir candidate ohne
Rest durch check teilen.

"""Compute all primes less than 200 using two nested for loops."""

from math import isqrt # the integer square root == int(sqrt(...))
primes:

n_divisions:

list[int] = [2] # the list for the primes; We know 2 is prime.
int = 0 # We want to know how many divisions we needed.

for candidate in range(3, 200, 2): # .all odd numbers less than 200.
is_prime: bool = True # Let us assume that “candidate  is prime.
for check in range(3, isqrt(candidate) + 1, 2): # .0dd numbers

n_divisions += 1 # Every test requires one modulo division.

B T

R AR =

if candidate % check == # modulo == 0: division without rest |
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner
— loop.
if is_prime: # If True: no smaller number divides candidate evenly.

primes.append(candidate) # Store candidate in primes list.

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,
— 179, 181, 191, 193, 197, 199].
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. Beispiel

® Das geht, in dem wir den Rest der
Division canddiate/check
berechnen.

® Das geht mit der Modulo-Division %,

der genau das macht.

® Wenn candidate J%check gleich 0,
dann konnen wir candidate ohne
Rest durch check teilen.

® Dann ist candidate durch check

teilbar und kann keine Primzahl sein.

"""Compute all primes less than 200 using two nested for loops."""

E
[
from math import isqrt # the integer square root == int(sqrt(...)) |
§
primes: list[int] = [2] # the list for the primes; We know 2 is prime. |
n_divisions: int = 0 # We want to know how many divisions we needed.

R R -

for candidate in range(3, 200, 2): # .all odd numbers less than 200.

is_prime: bool = True # Let us assume that “candidate’ is prime.
for check in range(3, isqrt(candidate) + 1, 2): # .0dd numbers
n_divisions += 1 # Every test requires one modulo division.
if candidate % check == # modulo == 0: division without rest _
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner |
— loop.
if is_prime: # If True: no smaller number divides candidate evenly.

primes.append(candidate) # Store candidate in primes list.

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,

— 179, 181, 191, 193, 197, 199]. ‘
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. Beispiel

® Das geht mit der Modulo-Division %,

der genau das maCht """Compute all primes less than 200 using two nested for loops."""
Y Wenn Candidate %Check g|eICh O from math import isqrt # the integer square root == int(sqrt(...))
'
dann kénnen Wil’ candidate Ohne primes: list[int] = [2] # the list for the primes; We knmow 2 %is prime.
n_divisions: int = 0 # We want to know how many divisions we needed.
Rest durch check teilen.
for candidate in range(3, 200, 2): # ...all odd numbers less than 200.
. - is_prime: bool = True # Let us assume that “candidate’ is prime.
® Dann ist candidate durch check
. = i 0 for check in range(3, isqrt(candidate) + 1, 2): # ...odd numbers
teilbar und kann keine Primzahl sein. n Aviofems o 0 & Hoom Geob roauires ore Mo Guioton.
if candidate % check == 0: # modulo == 0: division without rest _
° . . q = is_prime = False # check divides candidate evenly, so
Dann konnen ls—prlme False break # candidate is not a prime. We can stop the inner |
— 1 o
setzen. e :
if is_prime: # If True: mo smaller number divides candidate evenly.

primes.append(candidate) # Store candidate in primes list.

]

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,

! <~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,

— 179, 181, 191, 193, 197, 199]. ‘

: . g
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. Beispiel

® Wenn candidate Y%check gleich 0,
dann kénnen Wir Ca-ndldate Ohne """Compute all primes less than 200 using two nested for loops."""

>
> -
RSSt durCh CheCk tellen' from math import isqrt # the integer square root == int(sqrt(...)) |
§
° Dann |St candidate durch check primes: list[int] = [2] # the list for the primes; We know 2 is prime. |
n_divisions: int = 0 # We want to know how many divisions we needed. ‘
teilbar und kann keine Primzahl sein. i
for candidate in range(3, 200, 2): # ...all odd numbers less than 200. L
o . . is_prime: bool = True # Let us assume that “candidate’ is prime. 5
® Dann konnen is_prime = False 3
for check in range(3, isqrt(candidate) + 1, 2): # ...odd numbers -
setzen. n_divisions += 1 # Every test requires one modulo division.
if candidate % check == 0: # modulo == 0: division without rest _
° G k-- o d is_prime = False # check divides candidate evenly, so
enaugenommen onnen wir dann break # candidate is not a prime. We can stop the inner |
E == - : s 1 .
auch gleich die innere Schleife mit oop :
break abbrechen if is_prime: # If True: no smaller number divides candidate evenly.
Z 3 primes.append(candidate) # Store candidate in primes list. &

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,

! <~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,

— 179, 181, 191, 193, 197, 199]. ‘
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. Beispiel

® Dann ist candidate durch check

tellbar und kann kelne Prlmzahl sein. """Compute all primes less than 200 using two nested for loops.""" >
[
) Dann kannen is prime = False from math import isqrt # the integer square root == int(sqrt(...)) [
= 2
5
setzen primes: list[int] = [2] # the list for the primes; We know 2 is prime. |
n_divisions: int = 0 # We want to know how many divisions we needed. ‘i
(] n nommen konnen wir dann for candidate in ranmge(3, 200, 2): # ...all odd numbers less than 200. |
¢ :
. P . . is_prime: bool = True # Let us assume that “candidate’ is prime. 5
auch gleich die innere Schleife mit ;
bb h for check in range(3, isqrt(candidate) + 1, 2): # ...odd numbers -

break abbrechen. n_divisions += 1 # Every test requires ome modulo division.
if candidate % check == 0: # modulo == 0: division without rest _

is_prime = False # check divides candidate evenly, so

¢ SObald ) Wlssen' dass Candldate break # candidate is not a prime. We can stop the inner
keine Primzahl ist, mussen wir keine < Loop.
weiteren potentie”en Teiler pr[jfen_ if is_prime: # If True: no smaller number divides candidate evenly.

primes.append(candidate) # Store candidate in primes list.

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,

! <~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,

— 179, 181, 191, 193, 197, 199]. ‘
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. Beispiel

® Dann kénnen is_prime = False
setzen.

® Genaugenommen kdnnen wir dann
auch gleich die innere Schleife mit
break abbrechen.

® Sobald wir wissen, dass candidate
keine Primzahl ist, miissen wir keine
weiteren potentiellen Teiler priifen.

® Beachten Sie, dass wir alle
Modulo-Divisonen zahlen, in dem wir
n_divisions += 1 am Anfang der
inneren Schleife machen.

"""Compute all primes less than 200 using two nested for loops."""

from math import isqrt # the integer square root == int(sqrt(...))
primes: list[int] = [2] # the list for the primes; We know 2 is prime.
n_divisions: int = 0 # We want to know how many divisions we needed.

.all odd numbers less tham 200.
is prime.

for candidate in range(3, 200, 2): #

is_prime: bool = True # Let us assume that “candidate’

;
!

for check in range(3, isqrt(candidate) + 1, 2): # .0dd numbers

n_divisions += 1 # Every test requires one modulo division.

if candidate # modulo == division without rest |
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner

— loop.

if is_prime:
primes.append(candidate)

# If True: no smaller number divides candidate evenly.
# Store candidate in primes list. |

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173, ]

— 179, 181, 191, 193, 197, 199].
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Beispiel
® Genaugenommen kdnnen wir dann

auch gleich die innere Schleife mit
break abbrechen.

"""Compute all primes less than 200 using two nested for loops."""

from math import isqrt # the integer square root == int(sqrt(...))
[ ] Sobald Wir Wissen dass candidate primes: list[int] = [2] # the list for the primes; We know 2 is prime. ‘

R X R 1 ] n_divisions: int = 0 # We want to know how many divisions we needed.
keine Primzahl ist, missen wir keine \i
= . . o for candidate in range(3, 200, 2): # ...all odd numbers less than 200. i
weiteren potentiellen Teiler priifen. is_prime: bool = True # Let us assume that -candidate” is prime.  J
5 . for check in range(3, isqrt(candidate) + 1, 2): # ...odd numbers -

® Beachten Sie, dass wir alle n.divisions += 1 £ Buvery test mequires ome module division.

G 2 o £ if candidate % check == 0: # modulo == 0: division without rest |
MOdU|O_DIV|sonen Zahlen' n dem Wir is_prime = False # check divides candidate evenly, so
n_diViSionS += 1 am Anfang der brea: L(:topcandidate is not a prime. We can stop the inner ;
inneren Schleife machen. o , :

if is_prime: # If True: no smaller number divides candidate evenly.

primes.append(candidate) # Store candidate in primes list.

® Nach der inneren Schleife priifen wir, '
# Finally, print the list of prime numbers.

Ob iS_prime nOCh True |St print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.") |

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,

— 179, 181, 191, 193, 197, 199]. ]
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Beispiel

® Sobald wir wissen, dass candidate
keine Primzahl ist, miissen wir keine
weiteren potentiellen Teiler priifen.

® Beachten Sie, dass wir alle
Modulo-Divisonen z3hlen, in dem wir
n_divisions += 1 am Anfang der
inneren Schleife machen.

® Nach der inneren Schleife priifen wir,
ob is_prime noch True ist.

® Wenn ja, dann hangen wir
candidate an die Liste primes an,
in dem wir die append-Methode der
Liste aufrufen.

"""Compute all primes less than 200 using two nested for loops.""" -

from math import isqrt # the integer square root == int(sqrt(...))

primes: list[int] = [2] # the list for the primes; We know 2 is prime.

n_divisions: int = 0 # We want to know how many divisions we needed. ‘i

for candidate in range(3, 200, 2): # ...all odd numbers less than 200. 'g

is_prime: bool = True # Let us assume that “candidate’ is prime. 5

for check in range(3, isqrt(candidate) + 1, 2): # ...odd numbers =
n_divisions += 1 # Every test requires one modulo division.

if candidate % check == 0: # modulo == 0: division without rest |

is_prime = False # check divides candidate evenly, so

break # candidate is not a prime. We can stop the inner
— loop.

if is_prime: # If True: no smaller number divides candidate evenly.

primes.append(candidate) # Store candidate in primes list.

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.") |

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,

— 179, 181, 191, 193, 197, 199]. ]
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Beispiel

® Beachten Sie, dass wir alle
Modulo-Divisonen z3hlen, in dem wir
n_divisions += 1 am Anfang der
E inneren Schleife machen.

® Nach der inneren Schleife priifen wir,
ob is_prime noch True ist.

® Wenn ja, dann hangen wir
candidate an die Liste primes an,
in dem wir die append-Methode der
Liste aufrufen.

® Nach dem wir mit der duReren
Schleife fertig sind, drucken wir
sowohl die Anzahl n_divisions der
bendtigten Divsionen, die Anzahl
len(primes) der gefundenen
Primzahlen, als auch die Liste
primes der Primzahlen selbst aus.

"""Compute all primes less than 200 using two nested for loops."""

from math import isqrt # the integer square root == int(sqrt(...))

s T EU S

primes: list[int] = [2] # the list for the primes; We know 2 is prime.
n_divisions: int = 0 # We want to know how many divisions we needed.

all odd numbers less than 200.
is prime.

for candidate in range(3, 200, 2): # ...
is_prime: bool = True # Let us assume that “candidate’

R T, T |

for check in range(3, isqrt(candidate) + 1, 2): # ...odd numbers

n_divisions += 1 # Every test requires one modulo division.

if candidate % check == 0: # modulo == 0: division without rest |
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner

— loop.

if is_prime: # If True: no smaller number divides candidate evenly.

primes.append(candidate) # Store candidate in primes list.

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |

il Ao m

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173, |
— 179, 181, 191, 193, 197, 199]. !
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Beispiel

® Nach der inneren Schleife priifen wir,
ob is_prime noch True ist.

® Wenn ja, dann hiangen wir
candidate an die Liste primes an,
in dem wir die append-Methode der
Liste aufrufen.

® Nach dem wir mit der duReren
Schleife fertig sind, drucken wir
sowohl die Anzahl n_divisions der
bendtigten Divsionen, die Anzahl
len(primes) der gefundenen
Primzahlen, als auch die Liste
primes der Primzahlen selbst aus.

® Wir erfahren, dass wir mit
252 Divisionen alle 46 Primzahlen im
Intervall 2..199 finden konnten.

"""Compute all primes less than 200 using two nested for loops."""

from math import isqrt # the integer square root == int(sqrt(...))
2
5
primes: list[int] = [2] # the list for the primes; We know 2 is prime.
n_divisions: int = 0 # We want to know how many divisions we needed. ‘i
for candidate in range(3, 200, 2): # ...all odd numbers less than 200. 'A)
is_prime: bool = True # Let us assume that ‘candidate’ is prime. ]
for check in range(3, isqrt(candidate) + 1, 2): # ...odd numbers =
n_divisions += 1 # Every test requires one modulo division.
if candidate % check == 0: # modulo == 0: division without rest |
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner
— loop.

if is_prime: # If True: no smaller number divides candidate evenly.

primes.append(candidate) # Store candidate in primes list.

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173, |
— 179, 181, 191, 193, 197, 199]. ]
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Beispiel

® Wenn ja, dann hangen wir
Ca‘ndldate an dle LISte Primes anr """Compute all primes less than 200 using two nested for loops."""

TR TN i

n dem wir dle append_MethOde der from math import isqrt # the integer square root == int(sqrt(...)) ‘:
LISte anrUfen' primes: list[int] = [2] # the list for the primes; We know 2 is prime. f
. . . n_divisions: int = 0 # We want to know how many divisions we needed. |
® Nach dem wir mit der duleren |
5 X . i for candidate in range(3, 200, 2): # ...all odd numbers less than 200. |
Schleife fertlg smd, drucken wir is_prime: bool = True # Let us assume that ‘candidate’ is prime. 3
SOWOhI dle Anzahl n_diViSionS der for check in range(3, isqrt(candidate) + 1, 2): # ...odd numbers 8
b P D . d A hl n_divisions += 1 # Every test requires one modulo division.
enotigten Divsionen, die Anza if candidate % check == 0: # modulo == 0: division without rest
g is_prime = False # check divides candidate evenly, so
len(prlmes) der gefundenen break # candidate is not a prime. We can stop the inner -
Primzahlen, als auch die Liste = Boop.
primes der Primzahlen selbst aus. if is_prime: # If True: no smaller number divides candidate evenly.

primes.append(candidate) # Store candidate in primes list.

® Wir erfahren, dass wir mit & By, priah the 16St Of prome comBETS.
040l " k print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")
252 Divisionen alle 46 Primzahlen im
Intervall 2..199 finden konnten.
After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,

l = " B 3 <~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
® (OK, wir haben ignoriert bzw. wissen <5107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173, |

. + . — 179, 181, 191, 193, 197, 199]. |
nicht, ob isqrt irgendwelche :

Divisionen durchfiihrt, aber egal.). ]

| python3 for_loop_nested_primes.py |
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~ lterieren iiber Sequenzen

Ll BNl

e Wir haben bei der Einfiilihrung der for-Schleife gesagt, dass sie liber eine Sequenz von
Daten iteriert.
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Iterleren tiber Sequenzen

e Wir haben bei der Einfiilihrung der for-Schleife gesagt, dass sie liber eine Sequenz von
Daten iteriert.

® Wir haben auch gesagt, dass wir schon verschiedene Kontainerdatentypen kennen, die wir
als Sequenzen behandeln kdnnen.
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Iterieren iiber Sequenzen

e Wir haben bei der Einfiilihrung der for-Schleife gesagt, dass sie liber eine Sequenz von
Daten iteriert.

® Wir haben auch gesagt, dass wir schon verschiedene Kontainerdatentypen kennen, die wir
als Sequenzen behandeln kdnnen.

® Wir miissten also liber 1ists, tuples, sets, und dicts iterieren kdnnen. ..



Beispiel (1)

® Schauen wir uns das mal an.
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Beispiel (1)

® Schauen wir uns das mal an.

® |n unserem Beispielprogramm bauen
wir uns eine Liste txt mit Strings
zusammen, die wir spiter ausgeben
wollen.

"""Iterate over several different containers with “for ™ loops."""
txt: list[str] = [] # We will collect the output tezt in this list.

1st: list[int] = [1, 2, 3, 50] # Create a list with 4 integers.
for i in lst: # % takes on the walues 1, 2, 3, and 50.

txt.append(f"{i = }") # We store "i = 1", "4 = 2", "5 = 3", ..
tp: tuple[float, ...] = (7.6, 9.4, 8.1) # Create a tuple with 3 floats.

for £ in tp: # 1 takes on the values 7.6, 9.4, and 8.1.
txt.append (£"{f = }") # We store "f = 7.6", "f = 9.4",

st: set[str]l = {"u", "v", "w" # Create a set with 3 strings.
for s in st: # s takes on the values "u", v", and "w" (unordered!).
txt.append(f"s = {s!r}") # We store "s = 'u'", "s = 'y'",

dc: dict[float, booll = {1.1: True, 2.5: False} # C(Create a dictionary.

for k in dc: # Iterate over the keys in the dictionary == 1.1 and 2.5.
txt.append(£f"{k = }") # We store "k=1.1" and "k=2.5".

for v in dc.values(): # Iterate over the walues in the dictionary.
txt.append(£"{v = }") # We store "v=True" and "v=False".

for k, v in dc.items(): # Iterate over the key-value combinations.
txt.append (£"{k}: {v}") # Store "1.1: True" and "2.5: False"

# Merge text into single string with separator ", " and print it.

print (", ".join(txt))

| python3 for_loop_sequence.py |

=7.6, f =9.4, f=28.1, s="'w', s ="v
2.5, v = True, v = False, 1.1: True, 2.5:



Beispiel (1)

® Schauen wir uns das mal an.

® |n unserem Beispielprogramm bauen
wir uns eine Liste txt mit Strings
zusammen, die wir spiter ausgeben
wollen.

® Zuerst iterieren wir liber eine
Liste 1st mit den vier
Zahlen [1, 2, 3, 50].

"""Iterate over several different containers with “for ™ loops."""
txt: list[str] = [] # We will collect the output tezt in this list.

1st: list[int] = [1, 2, 3, 50] # Create a list with 4 integers.
for i in 1st: # 1 takes on the walues 1, 2, 3, and 50.
txt.append (£"{i = }") # We store "5 = 1", " = 2", "5 = 3n .,

tp: tuple[float, ...] = (7.6, 9.4, 8.1) # Create a tuple with 3 floats.
for £ in tp: # 1 takes on the values 7.6, 9.4, and 8.1.
txt.append (£"{f = }") # We store "f = 7.6", "f = 9.4",

st: set[str]l = {"u", "v", "w" # Create a set with 3 strings.
for s in st: # s takes on the walues "u", "v", and "w" (unordered!).
txt.append(f"s = {s!r}") # We store "s = 'u'", "s = 'y'",

dc: dict[float, booll = {1.1: True, 2.5: False} # C(Create a dictionary.

for k in dc: # Iterate over the keys in the dictiomary == 1.1 and 2.5.
txt.append(£f"{k = }") # We store "k=1.1" and "k=2.5".

for v in dc.values(): # Iterate over the walues in the dictionary.
txt.append(£"{v = }") # We store "v=True" and "v=False".

for k, v in dc.items(): # Iterate over the key-value combinations.
txt.append (£"{k}: {v}") # Store "1.1: True" and "2.5: False"

# Merge tewt into single string with separator ", " and print it.

print (", ".join(txt))

| python3 for_loop_sequence.py |

=7.6, f =9.4, f=28.1, s="'w', s ="v
2.5, v = True, v = False, 1.1: True, 2.5:
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Beispiel (1)

® Schauen wir uns das mal an.

® |n unserem Beispielprogramm bauen
wir uns eine Liste txt mit Strings
zusammen, die wir spiter ausgeben
wollen.

® Zuerst iterieren wir liber eine
Liste 1st mit den vier
Zahlen [1, 2, 3, 50].

® Das geht mit for i in 1st...

"""Iterate over several different containers with “for ™ loops."""
txt: list[str] = [] # We will collect the output tezt in this list.

1st: 1list[int] = [1, 2, 3, 50] # Create a list with 4 integers.
for i in lst: # % takes on the wvalues 1, 2, 3, and 50.
txt.append (£"{i = }") # We store "i = 1", "4 = 2", "5 = 3" .
tp: tuple[float, ...] = (7.6, 9.4, 8.1) # Create a tuple with 3 floats.
for £ in tp: # 1 takes on the values 7.6, 9.4, and 8.1.
txt.append (£"{f = }") # We store "f = 7.6", "f = 9.4",

st: set[str]l = {"u", "v", "w" # Create a set with 3 strings.
for s in st: # s takes on the walues "u", "v", and "w" (unordered!).
txt.append(f"s = {s!r}") # We store "s = 'u'", "s = 'y'",

dc: dict[float, booll = {1.1: True, 2.5: False} # C(Create a dictionary.

for k in dc: # Iterate over the keys in the dictiomary == 1.1 and 2.5.
txt.append(£f"{k = }") # We store "k=1.1" and "k=2.5".

for v in dc.values(): # Iterate over the walues in the dictionary.
txt.append(£"{v = }") # We store "v=True" and "v=False".

for k, v in dc.items(): # Iterate over the key-value combinations.
txt.append (£"{k}: {v}") # Store "1.1: True" and "2.5: False"

# Merge text into single string with separator ", " and print it.
print (", ".join(txt))
| python3 for_loop_sequence.py |

=7.6, f =9.4, f=28.1, s="'w', s ="v
2.5, v = True, v = False, 1.1: True, 2.5:
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Beispiel (1)

® |n unserem Beispielprogramm bauen
wir uns eine Liste txt mit Strings
zusammen, die wir spater ausgeben
wollen.

® Zuerst iterieren wir lUber eine
Liste 1st mit den vier
Zahlen [1, 2, 3, 50].

® Das geht mit for i in 1st...

® i ist die Schleifenvariable und wird
Schritt-fiir-Schritt alle Werde aus 1st
annehmen.

"""Iterate over several different containers with

txt:

1st:

for

tp:
for

st:
for

dc:

for

for

for

# Merge texzt into single string with separator

list[str] = []

list[int] =
i in 1st: # i takes
txt.append (£"{i = }")

tuple[float, ...] =
f in tp: # 1
txt.append (£"{f = }")

set [str] =
s in st:
txt.append(f"s =

Lrun, oy

dict[float,
k in dc:
txt.append (£"{k = }")
v in dc.values(): #
txt.append (£"{v = }")
k, v in dc.items():

txt.append (£"{k}:

booll =

# We will collect the output text

G, 2, &

(7.6,
takes on the wvalues 7.6, 9.4,

# s takes on the walues "u", "v",

{s!r}")

il ils
# Iterate over the keys

{v}i")

“for® loops."""

in this list.

501
on the walues 1, 2,

# Create a list with 4
3, and 50.
ny = gm, mg = gu wg

integers.

# We store = 3", ..

9.4, 8.1) # Create a tuple with 3 floats.

and 8.1.
nfo=9.4m,

# We store "f 7.6",

"w'" # Create a set with 3 strings.

and "w" (unordered!).
iy,

" g, g =

# We store "s = 'u
2.5: False}
in the dictionary == 1.1
"k=1.1" and "k=2.5".
Iterate over the walues in the dictionary.
# We store "v=True" and "v=False".

# Iterate over the key-value combinations.
# Store "1.1: True” and "2.5: False"

True, # Create a dictionary.
and 2.5.

# We store

and print it.

print (", ".join(txt))
| python3 for_loop_sequence.py |
i = =3, i=650, £f=7.6, f=29.4, f=28.1, s="'w',s="v
', k=1.1, k = 2.5, v = True, v = False, 1.1: True, 2.5:
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Beispiel (1)

® Zuerst iterieren wir liber eine
Liste 1st mit den vier
Zahlen [1, 2, 3, 50].

® Das geht mit for i in 1st...

® i ist die Schleifenvariable und wird
Schritt-fiir-Schritt alle Werde aus 1st
annehmen.

® |m Korper der Schleife rufen wir dann
txt.append (£"{i = }") auf.

"""Iterate over several different containers with

txt:

1st:

for

tp:
for

st:
for

dec:
for

# Merge tewt into single strimg with separator ", "

list[str] =

list[int] =
i in 1st: #

txt.append (£"{i = }")

tuple [float,
f in tp: # 1

txt.append (£"{f = }")

set[str] =
s in st: # s
txt.append (£"

dict[float,
k in dc:

{"a", "v
s =

booll =
# Iterate over the keys
txt.append (f"{k =
v in dc.values():
txt.append (£"{v =
k, v in dc.items():
txt.append (£"{k}:

“for® loops."""

[1 # We will collect the output tezt in this list.
[1, 2, 3, 50]

i takes on the wvalues 1, 2, 3,

# Create a list with 4
and 50.
i o= 1", w5 o= gn, g

integers.

# We store " = 3", ..
.1 = (7.6, 9.4, 8.1) # Create a tuple with 3 floats.
takes on the wvalues 7.6, 9.4, and 8.1.
# We store "f = 7.6", "f = 9.4",

# Create a

-
takes on the wvalues
{s!r}") # We store

set with 3

w", "v", and "w
g =

", strings.
" (unordered!).
y

gy = Uy

{1.1: True, 2.5: False}
in the dictionary ==
"k=1.1" and "k=2.5".
the values in the dictionary.
"vy=True" and "v=False".

# Iterate over the key-value combinations.

{v}") # Store "1.1: True" and "2.5: False"

# Create o dictionary.
1.1 and 2.5.
}") # We store
# Iterate over
}") # We store

and print it.

print (", ".join(txt))
| python3 for_loop_sequence.py |
i=1,1i=2,i=3,1i=250, f=7.6, f=29.4, f=28.1, s="w',s="v9
', s="'u'", k=1.1, k = 2.5, v = True, v = False, 1.1: True, 2.5:
< False
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Beispiel (1)

® Das geht mit for i in 1st...

® i st die Schleifenvariable und wird
Schritt-fiir-Schritt alle Werde aus 1st
annehmen.

® |m Korper der Schleife rufen wir dann
txt.append(£"{i = }") auf.

® Dieser f-String ergibt "i = 1" in der
ersten lteration, "i = 2" in der
zweiten, "i = 3" in der dritten, und

i = 50" in der letzten lteration.

"""Iterate over several different containers with

txt:

1st:

for

tp:
for

st:
for

dc:
for

for

# Merge text into single string with separator
print (",

list[str] = [1 #

list[int] = [1, 2,
i in 1st: # 1 take
txt.append (£"{i = }

tuple[float, ...] =
f in tp: # 4 takes
txt.append (£"{f = }

set[str] = {"u", "v
s in st: # s takes
txt.append(f"s = {s

dict [float, bool] =
k in dc: # Iterate
txt.append (£"{k = }
v in dc.values():

txt.append (£"{v = }
k, v in dc.items():
txt.append (£"{k}: {

".join(txt))
{

o o

3
', k= 1.

“for® loops."""

We will collect the output text in this list.
3, 50] # Create a list with 4
s on the walues 1, 2, 3, and 50.

") # We store "4 = 1", "4 = 2", "4

integers.
= 3", ..

(7.6, 9.4, 8.1) # Create a tuple with 3 floats.
on the values 7.6, 9.4, and 8.1.
") # We store "f = 7.6", "f = 9.4",

set with 3
w,onyn,

s = 'u

"w'" # Create a
on the wvalues "u
'r}") # We store

strings.
and "w" (unordered!).
" i, g = Uy 0

{1.1: True, 2.5: Falsel}
over the keys in the dictionary == 1.1
") # We store "k=1.1" and "k=2.5".
# Iterate over the walues in the dictionary.
") # We store "v=True" and "v=False".

# Iterate over the key-value combinations.
v}") # Store "1.1: True"” and "2.5: False"

# Create a dictionary.
and 2.5.

and print it.

python3 for_loop_sequence.py |
f=8.1, s ="'w', s ="'v
False, 1.1: True, 2.5:

f =

5 9.4,
v =

= 50, f
= True, v =

, f=17.6
1, k = 2.5,
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Beispiel (1)

T

® i ist die Schleifenvariable und wird
Schritt-fiir-Schritt alle Werde aus 1st
annehmen.

® |m Korper der Schleife rufen wir dann
txt.append (£"{i = }") auf.

® Dieser f-String ergibt "i = 1" in der
ersten lteration, "i = 2" in der
zweiten, "i = 3" in der dritten, und
"i = 50" in der letzten lteration.

Diese Strings werden alle via append
an die Liste txt angehangt.

Sl Yal
[ ]

"""Iterate over several different containers with

txt:

1st:

for

tp:
for

st:
for

dc:
for

for

# Merge texzt into single string with separator ",

list[str] = []

list[int] =
i in 1st: # i takes
txt.append (£"{i = }")

tuple [float,
f in tp:
txt.append (£"{f = }")

o0l ©

# We will collect the output text

G, 2, &

“for® loops."""

in this list.
50] # Create a list with 4
on the wvalues 1, 2, 3, and 50.
wg = gm, w5 = gn,

integers.

# We store "y o= 3", ..

(7.6, 9.4, 8.1) # Create a tuple with 3 floats.
# 1 takes on the values 7.6, 9.4, and 8.1.
# We store "f = 7.6", "f = 9.4",

set[str] = {"u", "v", "w" # Create a set with 3 strings.

s in st: # s takes on the walues "u", "v", and "w" (unordered!).
txt.append(f"s = {s!r}") # We store "s = 'u'", "s = 'y'",
dict[float, bool] = {1.1: True, 2.5: False} # Create a dictionary
k in dc: # Iterate over the keys in the dictiomary == 1.1 and 2.5.
txt.append(£f"{k = }") # We store "k=1.1" and "k=2.5".

v in dc.values(): # Iterate over the values in the dictionary.

txt.append (£"{v = }")
k, v in dc.items():
txt.append (£"{k}:

{v}i")

# We store "v=True" and "v=False".
# Iterate over the key-value combinations.
# Store "1.1: True” and "2.5: False"

and print it.

print (", ".join(txt))
| python3 for_loop_sequence.py |
i=1,1i=2,i=3,1i=250, f=7.6, f=29.4, f=28.1, s="w',s="v9
', s="'u'", k=1.1, k = 2.5, v = True, v = False, 1.1: True, 2.5:
<> False
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Beispiel (1)

® |m Korper der Schleife rufen wir dann
txt.append(f"{i = }") auf.

® Dieser f-String ergibt "i = 1" in der
ersten lteration, "i = 2" in der
zweiten, "i = 3" in der dritten, und

i = 50" in der letzten lteration.

® Diese Strings werden alle via append
an die Liste txt angehangt.

® Machen wir nun mit einem Tupel tp
mit den viel
FlieBkommazahlen (7.6, 9.4, 8.1)
weiter.

"""Iterate over several different containers with “for ™ loops."""
txt: list[str] = [] # We will collect the output tezt in this list.

1st: list[int] = [1, 2, 3, 50] # Create a list with 4 integers.
for i in 1st: # 1 takes on the walues 1, 2, 3, and 50.
txt.append (£"{i = }") # We store "5 = 1", " = 2", "5 = 3n .,

tp: tuple[float, ...] = (7.6, 9.4, 8.1) # Create a tuple with 3 floats.
for £ in tp: # 1 takes on the values 7.6, 9.4, and 8.1.
txt.append (£"{f = }") # We store "f = 7.6", "f = 9.4",

st: set[str]l = {"u", "v", "w" # Create a set with 3 strings.
for s in st: # s takes on the walues "u", "v", and "w" (unordered!).
. s =y,

txt.append(f"s = {s!r}") # We store "s = 'u

dc: dict[float, booll = {1.1: True, 2.5: False} # Create a dictionary.

for k in dc: # Iterate over the keys in the dictiomary == 1.1 and 2.5.
txt.append(£f"{k = }") # We store "k=1.1" and "k=2.5".

for v in dc.values(): # Iterate over the values in the dictionary.
txt.append(£"{v = }") # We store "v=True" and "v=False".

for k, v in dc.items(): # Iterate over the key-value combinations.
txt.append (£"{k}: {v}") # Store "1.1: True" and "2.5: False"

# Merge text into single string with separator ", " and print it.
print (", ".join(txt))

| python3 for_loop_sequence.py |

, i =250, f

i, i 8 5 =7.6, f =9.4, f=28.1, s="'w', s ="v
' u', k =1.1, k 2.5, v = True, v = False, 1.1: True, 2.5:
<
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Beispiel (1)

T

® Dieser f-String ergibt "i = 1" in der
ersten lteration, "i = 2" in der
zweiten, "i = 3" in der dritten, und
"i = 50" in der letzten lteration.

® Diese Strings werden alle via append
an die Liste txt angehangt.

® Machen wir nun mit einem Tupel tp
mit den viel
FlieBkommazahlen (7.6, 9.4, 8.1)
weiter.

Sl Yal

® Hier funktioniert es ganz genauso.

"""Iterate over several different containers with

txt:

1st:
for

tp:
for

st:
for

dc:
for

for

# Merge texzt into single string with separator

“for® loops."""

list[str] = [] # We will collect the output text in this list.
list[int] = [1, 2, 3, 50] # Create a list with 4
i in 1st: # i takes on the wvalues 1, 2, 3, and 50.

txt.append (£"{i = }") P P YT

integers.

# We store = 3", ..
tuple[float, ...] = (7.6, 9.4, 8.1) # Create a tuple with 3 floats.
f in tp: # 1 takes on the wvalues 7.6, 9.4, and 8.1.

txt.append (£"{f = }") # We store "f = 7.6", "f = 9.4",

set with 3

set [str] =
s in st:
txt.append(f"s =

Lm0, Iy "w'" # Create a
# s takes on the wvalues "u
{s!r}") # We store

", strings.
v", and "w" (unordered!).
y

ng = iy tm, wg =

dict[float, bool]l = {1.1: True, 2.5: Falsel}
k in dc: # Iterate over the keys in the dictionary == 1.1
txt.append(£f"{k = }") # We store "k=1.1" and "k=2.5".

v in dc.values(): # Iterate over the values in the dictionary.
txt.append(£"{v = }") # We store "v=True" and "v=False".

k, v in dc.items(): # Iterate over the key-value combinations.
txt.append (£"{k}: {v}") # Store "1.1: True" and "2.5: False"

# Create a dictionary.
and 2.5.

and print it.

print (", ".join(txt))
| python3 for_loop_sequence.py |
i = =3, i=650, £f=7.6, f=29.4, f=28.1, s="'w',s="v
', k=1.1, k = 2.5, v = True, v = False, 1.1: True, 2.5:
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Beispiel (1)

® Diese Strings werden alle via append
an die Liste txt angehangt.

® Machen wir nun mit einem Tupel tp
mit den viel
FlieBkommazahlen (7.6, 9.4, 8.1)
weiter.

® Hier funktioniert es ganz genauso.

® for f in tp lasst die
Schleifenvariable £ nacheinander die

Werte 7.6, 9.4, und 8.1 annehmen.

"""Iterate over several different containers with “for ™ loops."""
txt: list[str] = [] # We will collect the output tezt in this list.

1st: list[int] = [1, 2, 3, 50] # Create a list with 4 integers.
for i in 1lst: # 1 takes on the walues 1, 2, 3, and 50.
txt.append (£"{i = }") # We store "5 = 1", " = 2", "5 = 3n .,

tp: tuple[float, ...] = (7.6, 9.4, 8.1) # Create a tuple with 3 floats.
for £ in tp: # 1 takes on the values 7.6, 9.4, and 8.1.
txt.append (£"{f = }") # We store "f = 7.6", "f = 9.4",

st: set[str]l = {"u", "v", "w" # Create a set with 3 strings.
for s in st: # s takes on the walues "u", "v", and "w" (unordered!).
txt.append(f"s = {s!r}") # We store "s = 'u'", "s = 'y'",

dc: dict[float, booll = {1.1: True, 2.5: False} # Create a dictionary.

for k in dc: # Iterate over the keys in the dictiomary == 1.1 and 2.5.
txt.append(£f"{k = }") # We store "k=1.1" and "k=2.5".

for v in dc.values(): # Iterate over the values in the dictionary.
txt.append(£"{v = }") # We store "v=True" and "v=False".

for k, v in dc.items(): # Iterate over the key-value combinations.
txt.append (£"{k}: {v}") # Store "1.1: True"” and "2.5: False"

# Merge text into single string with separator ", " and print it.
print (", ".join(txt))
| python3 for_loop_sequence.py |

=7.6, f =9.4, f=28.1, s="'w', s ="v
2.5, v = True, v = False, 1.1: True, 2.5:
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Beispiel (1)

® Machen wir nun mit einem Tupel tp
mit den viel
FlieBkommazahlen (7.6, 9.4, 8.1)
weiter.

® Hier funktioniert es ganz genauso.

® for f in tp l3sst die
Schleifenvariable £ nacheinander die

Werte 7.6, 9.4, und 8.1 annehmen.

® \Wir verwandeln sie wieder via einem
f-String £"f={£}" in Text um an
hangen diesen via append an die
Liste txt an.

"""Iterate over several different containers with

txt:

1st:

for

tp:
for

st:
for

dc:
for

for

# Merge tewt into single strimg with separator ", "

list[str] = []

list[int] = [1, 2, 3,

i in 1lst: # i takes
txt.append (£"{i = }")

tuple[float, ...] =
f in tp: # 1
txt.append (£"{f = }")

set[str] =
s in st:
txt.append(f"s =

Lrun, oy

dict [float, bool] =

# We will collect the output text

(7.6,
takes on the wvalues 7.6, 9.4,

# s takes on the walues "u", "v",

{s!r}")

Tiloilg

“for® loops."""

in this list.
50] # Create a list with 4
on the wvalues 1, 2, 3, and 50.

# We store "i = 1", "i = 2", "4

integers.
= 3", ..

9.4, 8.1) # Create a tuple with 3 floats.

and 8.1.

# We store "f = 7.6", "f = 9.4",

"w'" # Create a set with 3 strings.

and "w" (unordered!).
iy,

g, g =

# We store "s = 'u

True, 2.5: False} # Create a dictionary.

k in dc: # Iterate over the keys in the dictiomary == 1.1 and 2.5.
txt.append(f"{k = }") # We store "k=1.1" and "k=2.5".

v in dc.values(): # Iterate over the values in the dictionary.
txt.append (£"{v = }") # We store "v=True" and "v=False".

k, v in dc.items():
txt.append (£"{k}:

{v}i")

# Iterate over the key-value combinations.
# Store "1.1: True” and "2.5: False"

and print it.

print (", ".join(txt))
| python3 for_loop_sequence.py |
i = =3, i=650, f=7.6, f=29.4, f=28.1, s="'w',s="v
', k=1.1, k = 2.5, v = True, v = False, 1.1: True, 2.5:




SN ¥l

. £ o
Beispiel (1)
® Hier funktioniert es ganz genauso.

® for f in tp l3sst die
Schleifenvariable £ nacheinander die

Werte 7.6, 9.4, und 8.1 annehmen.

® Wir verwandeln sie wieder via einem
f-String £"£={£}" in Text um an
hdngen diesen via append an die
Liste txt an.

® Als drittes Beispiel erstellen wir eine
Menge st, aus drei Zeichenketten
ah {uun "V" "W"}.

"""Iterate over several different containers with ~for~

txt: listlstr] = []
1st: 1list[int] = [1, 2, 3, 50]
txt.append (£7{i = }")

tp: tuple[float, ...] = (7.6, 9.4,

# We store

loops. """

# We will collect the output text in this list.

# Create a list with 4 integers.
for i in 1st: # i takes on the values 1, 2,

3, and 50.
ny = gm, Mg o= gm wg = gw

8.1) # Create a tuple with 3 floats.

for f in tp: # 4 takes on the walues 7.6, 9.4, and 8.1.

txt.append (£"{f = }")

st: set[str] = {"u", "v", "u"
for s in st:
txt.append (f"s = {s!'r}")

dc: dict[float, bool] = {1.1: True,
for k in dc:
txt.append (£"{k = }")
for v in dc.values():
txt.append (£"{v = }")
for k, v in dc.items():
txt.append (£"{k}: {v}")

# Merge texzt into single string with separator ",

print (", ".join(txt))

# We store

2.5: False}
# Iterate over the keys
# We store
# Iterate over

# We store
# Iterate over the key-value combinations.
# Store

"f o= 7.6, Uf = 9.4,

# Create a set with 3 strings.
# s takes on the wvalues
# We store

v", and "w

s = 'u s =

(unordered!).
iy,

u

# Create a dictionary.
in the dictionary == 1.1 and 2.5.
"k=1.1" and "k=2.5".

the values in the dictionary.
"v=True" and "v=False".

"1.1: True" and "2.5: False"”

and print it.

| python3 for_loop_sequence.py |

, i =250, f

3 5 =
', k=1.1, k Ao

7.6
5,

f =94, f=8.1, s ="'w', s ="v
= True, v = False, 1.1: True, 2.5:



o

Beispiel (1)

® for f in tp l3sst die
Schleifenvariable £ nacheinander die
Werte 7.6, 9.4, und 8.1 annehmen.

® \Wir verwandeln sie wieder via einem
f-String £"£={£}" in Text um an
hangen diesen via append an die
Liste txt an.

e Als drittes Beispiel erstellen wir eine
Menge st, aus drei Zeichenketten
als {nuu "V" "W"}

E) b .

® \Wir kénnen tiber die Elemente dieser
Menge iterieren, in dem wir
for s in st schreiben.

"""Iterate over several different containers with “for ™ loops."""

txt: list[str] = [] # We will collect the output tezt in this list.

1st: 1list[int] = [1, 2, 3, 50] # Create a list with 4 integers.

for i in 1st: # i takes on the wvalues 1, 2, 3, and 50.
txt.append (£"{i = }") i= 17, " o= v,

# We store " "y o= 3", ..
tp: tuple[float, ...] = (7.6, 9.4, 8.1) # Create a tuple with 3 floats.
for £ in tp: # 1 takes on the values 7.6, 9.4, and 8.1.

txt.append (£"{f = }") # We store "f = 7.6", "f = 9.4",
st: set[str] = {"u", "v", "w"
for s in st:

# Create a set with 3 strings.

# s takes on the wvalues "u", "v", and "w" (unordered!).

txt.append(f"s = {s!r}") # We store "s = 'u'", "s = 'y'",
dc: dict[float, booll = {1.1: True, 2.5: False} # Create a dictionary.
for k in dc: # Iterate over the keys in the dictiomary == 1.1 and 2.5.

txt.append(£f"{k = }") # We store "k=1.1" and "k=2.5".

for v in dc.values(): # Iterate over the values in the dictionary.
txt.append(£"{v = }") # We store "v=True" and "v=False".

for k, v in dc.items(): # Iterate over the key-value combinations.
txt.append (£"{k}: {v}") # Store "1.1: True" and "2.5: False"

# Merge text into single string with separator ", " and print it.
print (", ".join(txt))

| python3 for_loop_sequence.py |

, i =250, f

i 3 5 7.6, f=9.4, f=28.1, s="w', s ="
u', k =1.1, k 5,

1, =
=0 2.5, v = True, v = False, 1.1: True, 2.
=
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Beispiel (1)

® Wir verwandeln sie wieder via einem
f-String £"f={f}" in Text um an
hdngen diesen via append an die
Liste txt an.

® Als drittes Beispiel erstellen wir eine
Menge st, aus drei Zeichenketten
als {"'Ll" "V" "W"}.

® Wir konnen liber die Elemente dieser
Menge iterieren, in dem wir
for s in st schreiben.

® Die Schleifenvariable s nimmt dann
die Werte "w", "u", und "v" in
beliebiger Reihenfolge an.

"""Iterate over several different containers with “for™ loops."""

txt: list[str] = [] # We will collect the output tezt in this list.
1st: 1list[int] = [1, 2, 3, 50] # Create a list with 4 integers.
for i in 1st: # i takes on the wvalues 1, 2, 3, and 50.
txt.append (£"{i = }") # We store "i = 1", "5 = 2", "i = 3" .
tp: tuplel[float, ...l = (7.6, 9.4, 8.1)
for £ in tp: # 1 takes on the values 7.6, 9.4, and 8.1.
txt.append (£"{f = }") # We store "f = 7.6", "f = 9.4",

st: set[str]l = {"u", "v", "w" # Create a set with 3 strings.
for s in st: # s takes on the walues "u", "v", and "w" (unordered!).
txt.append(f"s = {s!r}") # We store "

s = ‘ytm, w

s = 'v'",

dc: dict[float, booll = {1.1: True, 2.5: False} # Create a dictionary.

for k in dc: # Iterate over the keys in the dictiomary == 1.1 and 2.5.
txt.append(£f"{k = }") # We store "k=1.1" and "k=2.5".

for v in dc.values(): # Iterate over the values in the dictionary.
txt.append (£"{v = }") # We store "v=True" and "v=False".

for k, v in dc.items(): # Iterate over the key-value combinations.
txt.append (£"{k}: {v}") # Store "1.1: True" and "2.5: False"

# Merge text into single string with separator ", " and print it.
print (", ".join(txt))

| python3 for_loop_sequence.py |

, i =250, f

H i 3 5 =7.6, £f=9.4, £f =8.1, s ="'w', s ="
= ! u', k =1.1, k 2.5, v = True, v = False, 1.1: True, 2.
[N

# Create a tuple with 3 floats.
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Beispiel (1)

e Als drittes Beispiel erstellen wir eine
Menge st, aus drei Zeichenketten
ah {nun "V" "W"}.

® Wir kdnnen lber die Elemente dieser
Menge iterieren, in dem wir
for s in st schreiben.

® Die Schleifenvariable s nimmt dann
die Werte "w", "u", und "v" in
beliebiger Reihenfolge an.

® Erinnern Sie sich: Mengen sind in
Python ungeordnet.

"""Iterate over several different containers with

txt:

1st:

for

tp:
for

st:
for

dc:
for

for

# Merge texzt into single string with separator

list[str] = []

list[int] = [1, 2, 3, 50]

i in 1lst: # 1 takes
txt.append (£'{i = }")

tuple[float, ...] =
f in tp: # 1
txt.append (£"{f = }")

set [str] =
s in st:
txt.append(f"s =

Lrun, oy

dict[float,
k in dc:
txt.append (£"{k = }")
v in dc.values(): #
txt.append (£"{v = }")
k, v in dc.items():

txt.append (£"{k}:

booll =

# We will collect the output text

(7.6,
takes on the wvalues 7.6, 9.4,

# s takes on the walues "u", "v",

{s!r}")

il ils
# Iterate over the keys

{v}i")

“for® loops."""

in this list.
# Create a list with 4
on the wvalues 1, 2, 3, and 50.
wi = gm, wg = gw, wg

integers.

# We store = 3", ..

9.4, 8.1) # Create a tuple with 3 floats.

and 8.1.
nfo=9.4m,

# We store "f 7.6",

w" # Create a set with 3 strings.
and "w" (unordered!).
iy,

" g, g =

# We store "s = 'u
2.5: False}
in the dictionary == 1.1
"k=1.1" and "k=2.5".
Iterate over the walues in the dictionary.
# We store "v=True" and "v=False".

# Iterate over the key-value combinations.
# Store "1.1: True” and "2.5: False"

True, # Create a dictionary.
and 2.5.

# We store

and print it.

print (", ".join(txt))
| python3 for_loop_sequence.py |
i = =3, i=650, £f=7.6, f=29.4, f=28.1, s="'w',s="v
', k=1.1, k = 2.5, v = True, v = False, 1.1: True, 2.5:
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Beispiel (1)

® \Wir kdnnen tiber die Elemente dieser
Menge iterieren, in dem wir
for s in st schreiben.

® Die Schleifenvariable s nimmt dann
die Werte "w", "u", und "v" in
beliebiger Reihenfolge an.

® Erinnern Sie sich: Mengen sind in
Python ungeordnet.

® Wenn wir das Programm zweimal
ausfiihren, konnen wir also eventuall
verschiedene Reiehenfolgen
beobachten.

"""Iterate over several different containers with ~for~

txt: list[str] = [] # We will collect the output tezxt
1st: list[int] = [1, 2, 3, 50] # Create a list with 4
for i in 1st: # i takes on the wvalues 1, 2, 3, and 50.

txt.append(f"{i = }") # We store "i = 1", "i = 2",
tp: tuplel[float, ...l = (7.6, 9.4, 8.1) # Create a tup
for £ in tp: # 1 takes on the values 7.6, 9.4, and 8.1

txt.append (f"{f = }") # We store "f 7.6", "f =9
st: set[str]l = {"u", "v", "w" # Create a set with 3 s
for s in st: # s takes on the wvalues "u", "v", and "w"

txt.append(f"s = {s!r}") # We store "s = 'u'", "s

dc: dict[float, booll = {1.1: True, 2.5: Falsel}

loops. """
in this list.
integers.

ng o= gn. ..

le with 3 floats.

4"

trings.
(unordered!).

= iy,

# Create a dictionary.

for k in dc: # Iterate over the keys in the dictiomary == 1.1 and 2.5.
txt.append(£f"{k = }") # We store "k=1.1" and "k=2.5".
for v in dc.values(): # Iterate over the values in the dictionary.

txt.append (£"{v = }") # We store "v=True"
for k, v in dc.items(): # Iterate over the key-value c
txt.append (£"{k}: {v}") # Store "1.1: True"” and "2

# Merge text into single string with separator ", " and
print (", ".join(txt))

| python3 for_loop_sequence.py |

£ =9.4, £ =8.1,

el S0 e
= True, v = False,

1, , £ =7.6,
! 1.1, k = 2.5, v =
<

and "v=False".

ombinations.

.5: False"
print it.
s = 'w', s ="'v

1.1: True, 2.5:
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Beispiel (1)

® Die Schleifenvariable s nimmt dann
die Werte "w", "u", und "v" in
beliebiger Reihenfolge an.

® Erinnern Sie sich: Mengen sind in
Python ungeordnet.

® \Wenn wir das Programm zweimal
ausfiihren, kdnnen wir also eventuall
verschiedene Reiehenfolgen
beobachten.

® So oder so, wir konnen iiber die Werte
in der Menge st iterieren.

"""Iterate over several different containers with

txt:

1st:

for

tp:
for

st:
for

dc:

for

for

for

# Merge texzt into single string with separator ",

list[str] = []

list[int] =
i in 1st: # i takes
txt.append (£"{i = }")

tuple[float, ...] =
f in tp: # 1
txt.append (£"{f = }")

set[str] =
s in st:
txt.append(f"s =

Lrun, oy

dict[float,
k in dc:
txt.append (£"{k = }")
v in dc.values(): #
txt.append (£"{v = }")
k, v in dc.items():

txt.append (£"{k}:

booll =

# We will collect the output text

G, 2, &

(7.6,
takes on the wvalues 7.6, 9.4,

# s takes on the walues "u", "v",

{s!r}")

il ils
# Iterate over the keys

{v}i")

“for® loops."""

in this list.
50] # Create a list with 4
on the wvalues 1, 2, 3, and 50.
wi = gm, wg = gw, ug

integers.

# We store = 3", ..

9.4, 8.1) # Create a tuple with 3 floats.
and 8.1.
# We store "f = 7.6", "f = 9.4",

"w'" # Create a set with 3 strings.

and "w" (unordered!).
iy,

" g, g =

# We store "s = 'u
2.5: False}
in the dictionary == 1.1
"k=1.1" and "k=2.5".
Iterate over the walues in the dictionary.
# We store "v=True" and "v=False".

# Iterate over the key-value combinations.
# Store "1.1: True” and "2.5: False"

True, # Create a dictionary.
and 2.5.

# We store

and print it.

print (", ".join(txt))
| python3 for_loop_sequence.py |
i = =3, i=650, f=7.6, f=29.4, f=28.1, s="'w',s="v
', k=1.1, k = 2.5, v = True, v = False, 1.1: True, 2.5:




o

Beispiel (1)

® Erinnern Sie sich: Mengen sind in
Python ungeordnet.

® Wenn wir das Programm zweimal
ausfiihren, konnen wir also eventuall
verschiedene Reiehenfolgen
beobachten.

® So oder so, wir kdnnen liber die Werte
in der Menge st iterieren.

® Wieder speichern wir diese als schon
formatierte Texte in der Liste txt.

txt:

1st:

for

tp:
for

st:
for

dc:
for

"""Iterate over several different containers with “for ™ loops."""
list[str] = [] # We will collect the output text in this list.
list[int] = [1, 2, 3, 50] # Create a list with 4 integers.

i in 1st: # i takes on the walues 1, 2, 3, and 50

txt.append(£"{i = }") # We store "i = 1", "j = 2", "j = 3.,
tuple[float, ...] = (7.6, 9.4, 8.1) # Create a tuple with 3 floats.
f in tp: # 1 takes on the values 7.6, 9.4, and 8.1.

txt.append (£"{f = }") # We store "f = 7.6", "f = 9.4",

set[str] = {"u", "v", "w" # Create a set with 3 strings.

s in st: # s takes on the walues "u", "v", and "w" (unordered!).
txt.append(f"s = {s!r}") # We store "s = 'u'", "s = 'y'",
dict[float, booll = {1.1: True, 2.5: False} # (Create a dictionary.
k in dc: # Iterate over the keys in the dictiomary == 1.1 and 2.5.
txt.append(£f"{k = }") # We store "k=1.1" and "k=2.5".

v in dc.values(): # Iterate over the values in the dictionary.
txt.append(£"{v = }") # We store "v=True" and "v=False".

for

# Merge text into single string with separator ", "
print (",

k, v in dc.items():

txt.append (£"{k}: {v}") # Store

".join(txt))

# Iterate over the key-value combinations.
Wil il2

True" and "2.5: False"

and print it.

| python3 for_loop_sequence.py |

3, i=250, f=17.6,
', k=1.1, k = 2.5, v

f =
= True, v =

f=8.1, s ="'w', s ="'v
False, 1.1: True, 2.5:

9.4,
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Beispiel (1)

® \Wenn wir das Programm zweimal
ausfiihren, kdnnen wir also eventuall
verschiedene Reiehenfolgen
beobachten.

® So oder so, wir kdnnen liber die Werte
in der Menge st iterieren.

® \Wieder speichern wir diese als schon
formatierte Texte in der Liste txt.

® Diesmal benutzen wir den f-String
f's = {s!r}".

"""Iterate over several different containers with

txt: list[str] =

1st: list[int] =
for i in 1lst: #

txt.append (£"{i = }")

tuple [float,
f in tp: # 1

tp:
for

txt.append (£"{f = }")

st: set[str] =
for s in st: # s
txt.append (£"

dc: dict[float,
for k in dc:

# Merge text into
print (",

{"a", "v
s =

booll =
# Iterate over the keys
txt.append (f"{k =
v in dc.values():
txt.append (£"{v =
k, v in dc.items():
txt.append (£"{k}:

“for® loops."""

[1 # We will collect the output texzt in this list.
[1, 2, 3, 50]

i takes on the wvalues 1, 2, 3,

# Create a list with 4
and 50.
# We store "4 = 1", "¢ = 2" "q

integers.
= 3", ..

..] = (7.6, 9.4, 8.1) # Create a tuple with 3 floats.
takes on the wvalues 7.6, 9.4, and 8.1.
# We store "f = 7.6", "f = 9.4",

"w'" # Create a set with 3
takes on the walues "u", "u",
{s!r}") # We store

strings.
and "w" (unordered!).

iyt gy,

s = !y'’#, Mg =

{1.1: True, 2.5: Falsel}
in the dictionary == 1.1
"k=1.1" and "k=2.5".

# Iterate over the walues in the dictionary.
}") # We store "v=True" and "v=False".

# Iterate over the key-value combinations.

{v}") # Store "1.1: True" and "2.5: False"

# Create a dictionary.
and 2.5.
}") # We store

single string with separator ", " and print it.

".join(txt))

| python3 for_loop_sequence.py |
i f=8.1, s ="'w', s ="v
False, 1.1: True, 2.5:

f =

5 9.4,
v =

el S0 e
= True, v =

3 5 = 7.6
k=1.1, k 2.5,
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Beispiel (1)

® So oder so, wir konnen iiber die Werte
in der Menge st iterieren.

"""Iterate over several different containers with “for ™ loops."""

txt: list[str] = [] # We will collect the output tezt in this list.

o \Wieder speichern wir diese als schon 1st: list[int] = [1, 2, 3, 50] # Create a list with 4 integers.
i X 7 for i in 1st: # i takes on the values 1, 2, 3, and 50
formatierte Texte in der Liste txt. txt.append (£'{i = }") # We store "i = 1", "i = 27, "i = 3n...
0 g . tp: tuple[float, ...] = (7.6, 9.4, 8.1) # Create a tuple with 3 floats.
® Diesmal benutzen wir den f-String for £ in tp: # i takes on the values 7.6, 9.4, and §.1.
fig = {Slr}“ txt.append (£"{f = }") # We store "f = 7.6", "f = 9.4",
st: set[str] = {"u", "v", "w"} # Create a set with 3 strings.
Y 1 - £ 1 for s in st: # s takes on the walues "u", "v", and "w" (unordered!).
Der !'r Format-Specifier convertiert St e L e e e e e
die Werte von s zu ihrer _
. ) dc: dict[float, booll = {1.1: True, 2.5: False} # Create a dictionary.
Reprasentation, was im Grunde for k in dc: # Iterate over the keys in the dictionary == 1.1 and 2.5.
a . 4 . txt.append(f"{k = }") # We store "k=1.1" and "k=2.5".
Anfuhrungszelchen um dle Strlngs for v in dc.values(): # Iterate over the values in the dictionary.

txt.append(£"{v = }") # We store "v=True" and "v=False".

setzt (und ggf. Escape-Sequenzen flir = for x, v in dc.itemsO: # Iterate over the key-value combinations.
. . o d(f"{k}: {v}") # St Wiloils " d "2.5: Fal "
nicht-druckbare Zeichen benutzt). fee e ’ e renen e

# Merge text into single string with separator ", " and print it.
print (", ".join(txt))

| python3 for_loop_sequence.py |

, i =250, f

i, i 8 5 =7.6, f =9.4, f=28.1, s="'w', s ="v
! 'u', k = 1.1, k 2.5, v = True, v = False, 1.1: True, 2.5:
<
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Beispiel (1)

® \Vieder speichern wir diese als schon
formatierte Texte in der Liste txt.

"""Iterate over several different containers with “for ™ loops."""

txt: list[str] = [] # We will collect the output tezt in this list.

® Diesmal benutzen wir den f_String 1st: list[int] = [1, 2, 3, 50] # Create a list with 4 integers.
for i in 1st: # i takes on the wvalues 1, 2, 3, and 50.
f"S = {S!I‘}", txt.append(£"{i = }") # We store "i = 1", "4 = 2", "4 = 3", ..
o o tp: tuple[float, ...] = (7.6, 9.4, 8.1) # Create a tuple with 3 floats.
® Der !t Format-Specifier convertiert for £ in tp: # i takes on the values 7.6, 9.4, and 8.1.
dle Werte von s zu Ihrel’ txt.append (£"{f = }") # We store "f = 7.6", "f = 9.4",

@ g g st: set[str] = {"u", "v", "w"} # Create a set with 3 strings.
Reprasentat,on' was im Grunde for s in st: # s takes on the walues "u", "v", and "w" (unordered!).
Anfuhrungszelchen um dle Strlngs txt.append(f"s = {s!r}") # We store "s = 'u'", "s = ‘y'",

Setzt (und ggf Escape_Sequenzen fur dc: dict[float, booll = {1.1: True, 2.5: False} # Create a dictionary.
. . for k in dc: # Iterate over the keys in the dictiomary == 1.1 and 2.5.
nicht-druckbare Zeichen benutzt)_ txt.append (£"{k = }") # We store "k=1.1" and "k=2.5".
for v in dc.values(): # Iterate over the values in the dictionary.
0 e T —n txt.append(£"{v = }") # We store "v=True" and "v=False".
L SO Werden SH v 0 8 = u 0 for k, v in dc.items(): # Iterate over the key-value combinations.
Und s = 'w'' an [txt in be|leblger txt.append (£"{k}: {v}") # Store "1.1: True"” and "2.5: False"
H o # Merge text into single string with separator ", " and print it.
Reihenfolge angehangt. AT, O ern e

| python3 for_loop_sequence.py |

, i =250, f

i, i 8 5 =7.6, f =9.4, f=28.1, s="'w', s ="v
! 'u', k = 1.1, k 2.5, v = True, v = False, 1.1: True, 2.5:
<



Beispiel (1)

® Diesmal benutzen wir den f-String
f's = {s!r}".

® Der !r Format-Specifier convertiert
die Werte von s zu ihrer
Reprasentation, was im Grunde
Anfiihrungszeichen um die Strings
setzt (und ggf. Escape-Sequenzen fiir
nicht-druckbare Zeichen benutzt).

® Sowerden "s = 'v'" "s = 'u'",
und "s = 'w'" an txt in beliebiger
Reihenfolge angehangt.

® Als viertes und letztes Beispiel
erstellen wir ein Dictionary dc das
FlieBkommazahlen zu Booleschen
Werten zurodnet.

"""Iterate over several different containers with “for ™ loops."""
txt: list[str] = [] # We will collect the output tezt in this list.

1st: list[int] = [1, 2, 3, 50] # Create a list with 4 integers.
for i in 1lst: # i takes on the values 1, 2, 3, and 50.

txt.append (£"{i = }") # We store "4 = 1", "5 = 2", " = 3u
tp: tuple[float, ...] = (7.6, 9.4, 8.1) # Create a tuple with 3 floats.
for £ in tp: # 1 takes on the values 7.6, 9.4, and 8.1.
txt.append (£"{f = }") # We store "f = 7.6", "f = 9.4",
st: set[str] = {"u", "v", "w"} # Create a set with 3 strings.
for s in st: # s takes on the walues "u", "v", and "w" (unordered!).

txt.append(f"s = {s!r}") # We store "s =

wrn, o

s = 'v'",

dc: dict[float, booll = {1.1: True, 2.5: False} # Create a dictionary.

for k in dc: # Iterate over the keys in the dictiomary == 1.1 and 2.5.
txt.append(f"{k = }") # We store "k=1.1" and "k=2.5".

for v in dc.values(): # Iterate over the values in the dictionary.
txt.append(£"{v = }") # We store "v=True" and "v=False".

for k, v in dc.items(): # Iterate over the key-value combinations.
txt.append (£"{k}: {v}") # Store "1.1: True” and "2.5: False"

# Merge text into single string with separator ", " and print it.
print (", ".join(txt))

| python3 for_loop_sequence.py |

, i =250, f

i, i 8 5 =7.6, f =9.4, f=28.1, s="'w', s ="v
! 'u', k = 1.1, k 2.5, v = True, v = False, 1.1: True, 2.5:
<



Beispiel (1)

® Der !r Format-Specifier convertiert
die Werte von s zu ihrer
Reprasentation, was im Grunde
Anfiihrungszeichen um die Strings
setzt (und ggf. Escape-Sequenzen fiir
nicht-druckbare Zeichen benutzt).

® Sowerden "s = 'v'", "s = 'u'",
und "s = 'w'" an txt in beliebiger
Reihenfolge angehingt.

® Als viertes und letztes Beispiel
erstellen wir ein Dictionary dc das
FlieRkommazahlen zu Booleschen
Werten zurodnet.

® Es beinhaltet nur die beiden Eintra-
ge {1.1: True, 2.5: False}.

txt:

1st:

for

tp:
for

st:
for

dc:
for

# Merge text into single string with separator

Iterate over several different containers with “~for~ loops."""

list[str] = [] # We will collect the output text in this list.

list[int] = [1, 2, 3, 50] # Create a list with 4 integers.

i in 1st: # i takes on the walues 1, 2, 3, and 50

txt.append (£"{i = }") # We store "i = 1", "4 = 2", " = 3" .
tuple[float, ...] = (7.6, 9.4, 8.1) # Create a tuple with 3 floats.
f in tp: # 1 takes on the values 7.6, 9.4, and 8.1.

txt.append (£"{f = }") # We store "f = 7.6", "f = 9.4",

set[str] = {"u", "v", "w"} # Create a set with
s in st: # s takes on the walues "u", "v", and

txt.append(f"s = {s!r}") # We store

3 strings.
"w" (unordered!).
"s = 'y'", "s = ‘y'",
dict[float, booll = {1.1: True, 2.5:
k in dc: # Iterate over the keys
txt.append (£f"{k = }") # We store
v in dc.values(): # Iterate over the values in the dictionary.
txt.append (£"{v = }") # We store "v=True" and "v=False".

k, v in dc.items(): # Iterate over the key-value combinations.
txt.append (£"{k}: {v}") # Store "1.1: True” and "2.5: False"

False} # Create a dictionary.
in the dictionary == 1.1 and 2.5.
"k=1.1" and "k=2.5".

and print it.

print (", ".join(txt))
| python3 for_loop_sequence.py |
i=1,i=2,i=3,1i=250, f=7.6, f=29.4,f=28.1, s="w',s="v9
', s="'"u', k=1.1, k = 2.5, v = True, v = False, 1.1: True, 2.5:
<> False
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Beispiel (1)

® Sowerden "s = 'v'", "s = 'u'",
und "s = 'w'" an txt in beliebiger
Reihenfolge angehangt.

® Als viertes und letztes Beispiel
erstellen wir ein Dictionary dc das
FlieBkommazahlen zu Booleschen
Werten zurodnet.

® Es beinhaltet nur die beiden Eintra-
ge {1.1: True, 2.5: False}l.

Sl Yal
[ ]

Dictionaries sind etwas speziell.

"""Iterate over several different containers with “for ™ loops."""
txt: list[str] = [] # We will collect the output tezt in this list.

1st: list[int] = [1, 2, 3, 50] # Create a list with 4 integers.
for i in 1st: # 1 takes on the walues 1, 2, 3, and 50.
txt.append (£"{i = }") # We store "5 = 1", " = 2", "5 = 3n .,

tp: tuple[float, ...] = (7.6, 9.4, 8.1) # Create a tuple with 3 floats.
for £ in tp: # 1 takes on the values 7.6, 9.4, and 8.1.
txt.append (£"{f = }") # We store "f = 7.6", "f = 9.4",

st: set[str]l = {"u", "v", "w" # Create a set with 3 strings.
for s in st: # s takes on the walues "u", "v", and "w" (unordered!).
txt.append (f"s = {s!r}") # We store "s = 'u'", "s = 'y'",

dc: dict[float, booll = {1.1: True, 2.5: False} # Create a dictionary.

for k in dc: # Iterate over the keys in the dictiomary == 1.1 and 2.5.
txt.append(f"{k = }") # We store "k=1.1" and "k=2.5".

for v in dc.values(): # Iterate over the values in the dictionary.
txt.append(£"{v = }") # We store "v=True" and "v=False".

for k, v in dc.items(): # Iterate over the key-value combinations.
txt.append (£"{k}: {v}") # Store "1.1: True"” and "2.5: False"

# Merge text into single string with separator ", " and print it.
print (", ".join(txt))

| python3 for_loop_sequence.py |

, i =250, f

i 8 5 7.6, £f=9.4, f=28.1, s ="'w', s ="v
‘u', k= 1.1, k 5,

2. v = True, v = False, 1.1: True, 2.5:
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Beispiel (1)

® Als viertes und letztes Beispiel
erstellen wir ein Dictionary dc das
FlieBkommazahlen zu Booleschen
Werten zurodnet.

® Es beinhaltet nur die beiden Eintra-
ge {1.1: True, 2.5: False}.

® Dictionaries sind etwas speziell.

® Sie ordnen Werte zu Schlisseln zu.

"""Iterate over several different containers with “for™ loops."""
txt: list[str] = [] # We will collect the output tezt in this list.

1st: list[int] = [1, 2, 3, 50] # Create a list with 4 integers.

for i in 1st: # i takes on the wvalues 1, 2, 3, and 50.
txt.append (£"{i = }") # We store "i = 1", "5 = 2", "i = 3" .
tp: tuple[float, ...] = (7.6, 9.4, 8.1) # Create a tuple with 3 floats.

for £ in tp: # 1 takes on the values 7.6, 9.4, and 8.1.
txt.append (£"{f = }") # We store "f = 7.6", "f = 9.4",

st: set[str]l = {"u", "v", "w" # Create a set with 3 strings.
for s in st: # s takes on the walues "u", "v", and "w" (unordered!).
txt.append(f"s = {s!r}") # We store "s = 'u'", "s = 'gy'",

dc: dict[float, booll = {1.1: True, 2.5: False} # Create a dictionary.

for k in dc: # Iterate over the keys in the dictiomary == 1.1 and 2.5.
txt.append(f"{k = }") # We store "k=1.1" and "k=2.5".

for v in dc.values(): # Iterate over the walues in the dictionary.
txt.append (£"{v = }") # We store "v=True" and "v=False".

for k, v in dc.items(): # Iterate over the key-value combinations.
txt.append (£"{k}: {v}") # Store "1.1: True" and "2.5: False"

# Merge tewt into single string with separator ", " and print it.

print (", ".join(txt))

| python3 for_loop_sequence.py |

=7.6, f =9.4, f=28.1, s="'w',s="'v
2.5, v = True, v = False, 1.1: True, 2.5:
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Beispiel (1)

® Es beinhaltet nur die beiden Eintra-
ge {1.1: True, 2.5: False}l.

"""Iterate over several different containers with “for ™ loops."""

txt: list[str] = [] # We will collect the output texzt in this list.

® Dictionaries sind etwas speziell. 1st: list[int] = [1, 2, 3, 50] # Create a list with 4 integers.
for i in lst: # % takes on the walues 1, 2, 3, and 50
3 " txt.append (£"{i = }") # We store "i = 1", "i = 2", "j = 3.
® Sie ordnen Werte zu Schliisseln zu.
tp: tuple[float, ...] = (7.6, 9.4, 8.1) # Create a tuple with 3 floats.
. " it d for £ in tp: # i takes on the values 7.6, 9.4, and 8.1.
Wenn wir mit dem ganzen txt.append (£7{f = }") # We store "f - 7.6, "f - 9.47,

DICtlonary dC als KO”ektlon arbelten' st: set[str]l = {"u", "v", "w" # Create a set with 3 strings.

A H H £ i t: # tak th 1 " 0y a " d ar).
dann konnen wir auf dre| Arten darauf or s in s s takes on e values "u v an w" (unordered!)
txt.append(f"s = {s!r}") # We store "s = 'u'", "s = 'y'",
zugreifen.
dc: dict[float, booll = {1.1: True, 2.5: False} # Create a dictionary.
] for k in dc: # Iterate over the keys in the dictionary == 1.1 and 2.5.
txt.append (£f"{k = }") # We store "k=1.1" and "k=2.5".
for v in dc.values(): # Iterate over the walues in the dictionary.
txt.append(£"{v = }") # We store "v=True" and "v=False".

for k, v in dc.items(): # Iterate over the key-value combinations.
txt.append (£"{k}: {v}") # Store "1.1: True" and "2.5: False"

# Merge text into single string with separator ", and print it.
print (", ".join(txt))
| python3 for_loop_sequence.py |

=7.6, f =9.4, f=28.1, s="'w', s ="v
2.5, v = True, v = False, 1.1: True, 2.5:
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Beispiel (1)

® Dictionaries sind etwas speziell.
® Sie ordnen Werte zu Schlusseln zu.

® Wenn wir mit dem ganzen
Dictionary dc als Kollektion arbeiten,
dann konnen wir auf drei Arten darauf
zugreifen.

® \Wenn wir direkt uber dc iterieren,
dann konnen wir alle Schliissel sehen.

"""Iterate over several different containers with “for™ loops."""
txt: list[str] = [] # We will collect the output tezt in this list.

1st: list[int] = [1, 2, 3, 50] # Create a list with 4 integers.
for i in 1lst: # 1 takes on the walues 1, 2, 3, and 50.
txt.append (£"{i = }") # We store "5 = 1", " = 2", "5 = 3n .,

tp: tuple[float, ...] = (7.6, 9.4, 8.1) # Create a tuple with 3 floats.
for £ in tp: # 1 takes on the values 7.6, 9.4, and 8.1.
txt.append (£"{f = }") # We store "f = 7.6", "f = 9.4",

st: set[str]l = {"u", "v", "w" # Create a set with 3 strings.
for s in st: # s takes on the walues "u", "v", and "w" (unordered!).
txt.append(f"s = {s!r}") # We store "s = 'u'", "s = 'gy'",

dc: dict[float, booll = {1.1: True, 2.5: False} # Create a dictionary.

for k in dc: # Iterate over the keys in the dictiomary == 1.1 and 2.5.
txt.append(f"{k = }") # We store "k=1.1" and "k=2.5".

for v in dc.values(): # Iterate over the values in the dictionary.
txt.append (£"{v = }") # We store "v=True" and "v=False".

for k, v in dc.items(): # Iterate over the key-value combinations.
txt.append (£"{k}: {v}") # Store "1.1: True" and "2.5: False"

# Merge tewt into single string with separator ", " and print it.

print (", ".join(txt))

| python3 for_loop_sequence.py |

=7.6, f =9.4, f=28.1, s="'w',s="'v
2.5, v = True, v = False, 1.1: True, 2.5:
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Beispiel (1)

® Sie ordnen Werte zu Schlusseln zu.

® Wenn wir mit dem ganzen
Dictionary dc als Kollektion arbeiten,
dann konnen wir auf drei Arten darauf
zugreifen.

® Wenn wir direkt tber dc iterieren,
dann konnen wir alle Schlissel sehen.

® Das ist das selbe, als iiber
dc.keys() zu iterieren.

"""Iterate over several different containers with “for™ loops."""
txt: list[str] = [] # We will collect the output tezt in this list.

1st: list[int] = [1, 2, 3, 50] # Create a list with 4 integers.

for i in 1st: # i takes on the wvalues 1, 2, 3, and 50.
txt.append (£"{i = }") # We store "i = 1", "i = 2", "i = 3u
tp: tuple[float, ...] = (7.6, 9.4, 8.1) # Create a tuple with 3 floats.

for £ in tp: # 1 takes on the values 7.6, 9.4, and 8.1.

txt.append (f"{f = }") # We store "f .67, TF 9.4",

st: set[str]l = {"u", "v", "w" # Create a set with 3 strings.

for s in st: # s takes on the walues "u", "v", and "w" (unordered!).
txt.append(f"s = {s!r}") # We store "s = 'u'", "s = 'y'",

dc: dict[float, booll = {1.1: True, 2.5: False} # Create a dictionary.

for k in dc: # Iterate over the keys in the dictiomary == 1.1 and 2.5.
txt.append (£f"{k = }") # We store "k=1.1" and "k=2.5".

for v in dc.values(): # Iterate over the values in the dictionary.
txt.append(£"{v = }") # We store "v=True" and "v=False".

for k, v in dc.items(): # Iterate over the key-value combinations.
txt.append (£"{k}: {v}") # Store "1.1: True" and "2.5: False"

# Merge text into single string with separator ", " and print it.
print (", ".join(txt))
| python3 for_loop_sequence.py |

=7.6, f =9.4, f=28.1, s="'w',s="v
2.5, v = True, v = False, 1.1: True, 2.5:
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Beispiel (1)

® \Wenn wir mit dem ganzen
Dictionary dc als Kollektion arbeiten,
dann konnen wir auf drei Arten darauf
zugreifen.

® Wenn wir direkt Gber dc iterieren,
dann konnen wir alle Schliissel sehen.

® Das ist das selbe, als tuber
dc.keys () zu iterieren.

® |terieren wir Uber dc.values(),
dann sehen wir alle Werte in dc.

"""Iterate over several different containers with “for™ loops."""

txt: list[str] = [] # We will collect the output tezt in this list.

1st: list[int] = [1, 2, 3, 50] # Create a list with 4 integers.

for i in 1st: # i takes on the wvalues 1, 2, 3, and 50.
txt.append (£"{i = }") # We store "i = 1", "j = 2", "j = 3.,

tp: tuple[float, ...] = (7.6, 9.4, 8.1) # Create a tuple with 3 floats.

for £ in tp: # 1 takes on the values 7.6, 9.4, and 8.1.
txt.append (£"{f = }") # We store "f = 7.6", "f = 9.4",

st: set[str]l = {"u", "v", "w" # Create a set with 3 strings.

for s in st: # s takes on the walues "u", "v", and "w" (unordered!).
txt.append(f"s = {s!r}") # We store "s = 'u'", "s = 'gy'",

dc: dict[float, booll = {1.1: True, 2.5: False} # Create a dictionary.

for k in dc: # Iterate over the keys in the dictiomary == 1.1 and 2.5.
txt.append(£f"{k = }") # We store "k=1.1" and "k=2.5".

for v in dc.values(): # Iterate over the values in the dictionary.
txt.append(f"{v = }") # We store "v=True" and "v=False".

for k, v in dc.items(): # Iterate over the key-value combinations.
txt.append (£"{k}: {v}") # Store "1.1: True"” and "2.5: False"

# Merge text into
print (",

single string with separator ", " and print it.

".join(txt))

| python3 for_loop_sequence.py |
i f=8.1, s ="'w', s ="'v
False, 1.1: True, 2.5:

f =

5 9.4,
v =

el S0 e
= True, v =

3 5 = 7.6
k=1.1, k 2.5,
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Beispiel (1)

® Wenn wir direkt tber dc iterieren,
dann konnen wir alle Schlissel sehen.

"""Iterate over several different containers with “for™ loops."""

txt: list[str] = [] # We will collect the output texzt in this list.

® Das ist das selbe, als iiber 1st: list[int] = [1, 2, 3, 50] # Create a list with 4 integers.
. . for i in 1st: # i takes on the wvalues 1, 2, 3, and 50.
dc.keys() zu iterieren. txt.append (£"{i = }") # We store "i = 1", "i = 2%, "i = 3.,
- o o tp: tuple[float, ...] = (7.6, 9.4, 8.1) # Create a tuple with 3 floats.
L Iteneren WIr Uber dC.ValueS(), for £ in tp: # 1 takes on the wvalues 7.6, 9.4, and 8.1.
. . txt.append (£"{f = }") # We store "f = 7.6", "f = 9.4",
dann sehen wir alle Werte in dc.
st: set[str]l = {"u", "v", "w" # Create a set with 3 strings.
0 o o q i [ gy, nyn, iy 1),
° Iterleren wir uber dC.ltemS(), dann for s in st s takes on the values "u v and "w" (unordered!)
txt.append (f"s = {s!r}") # We store "s = 'u'", "s = 'gy'",
sehen wir alle Schliissel-Wert-Paare ,
l dc: dict[float, booll = {1.1: True, 2.5: False} # Create a dictionary.
8 als _ru|)e|sl for k in dc: # Iterate over the keys in the dictionary == 1.1 and 2.5
txt.append(£f"{k = }") # We store "k=1.1" and "k=2.5".
for v in dc.values(): # Iterate over the walues in the dictionary.
txt.append(£"{v = }") # We store "v=True" and "v=False".
for k, v in dc.items(): # Iterate over the key-value combinations.

txt.append (£"{k}: {v}") # Store "1.1: True" and "2.5: False"

# Merge text into single string with separator ", " and print it.
print (", ".join(txt))
| python3 for_loop_sequence.py |

=7.6, f =9.4, f=28.1, s="'w',s="'v
2.5, v = True, v = False, 1.1: True, 2.5:
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Beispiel (1)
® Das ist das selbe, als tiber
dc.keys () zu iterieren.

® |terieren wir uber dc.values(),
dann sehen wir alle Werte in dc.

® |terieren wir iiber dc.items (), dann
sehen wir alle Schlissel-Wert-Paare
als Tupels.

® Wir probieren alle drei Varianten aus.

"""Iterate over several different containers with “for™ loops."""
txt: list[str] = [] # We will collect the output tezt in this list.

1st: list[int] = [1, 2, 3, 50] # Create a list with 4 integers.
for i in 1lst: # 1 takes on the walues 1, 2, 3, and 50.
txt.append (£"{i = }") # We store "5 = 1", " = 2", "5 = 3n .,

tp: tuple[float, ...] = (7.6, 9.4, 8.1) # Create a tuple with 3 floats.
for £ in tp: # 1 takes on the values 7.6, 9.4, and 8.1.
txt.append (£"{f = }") # We store "f = 7.6", "f = 9.4",

st: set[str]l = {"u", "v", "w" # Create a set with 3 strings.
for s in st: # s takes on the walues "u", "v", and "w" (unordered!).
txt.append(f"s = {s!r}") # We store "s = 'u'", "s = 'gy'",

dc: dict[float, booll = {1.1: True, 2.5: False} # Create a dictionary.

for k in dc: # Iterate over the keys in the dictiomary == 1.1 and 2.5.
txt.append(f"{k = }") # We store "k=1.1" and "k=2.5".

for v in dc.values(): # Iterate over the walues in the dictionary.
txt.append (£"{v = }") # We store "v=True" and "v=False".

for k, v in dc.items(): # Iterate over the key-value combinations.
txt.append (£"{k}: {v}") # Store "1.1: True" and "2.5: False"

# Merge text into single string with separator ", " and print it.
print (", ".join(txt))

| python3 for_loop_sequence.py |

f=9.4, f =81, s="w', s ="v

> 1 = 560, f =7.6,
= 2.5, v = True, v = False, 1.1: True, 2.5:

i 3
‘u', k = 1.1, k
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Beispiel (1)

i 2t

® |terieren wir uber dc.values(),
dann sehen wir alle Werte in dc.

® |terieren wir tUber dc.items(), dann
sehen wir alle Schliissel-Wert-Paare
als Tupels.

® \Wir probieren alle drei Varianten aus.

® Wir iterieren zuerst iiber die Schliissel
mit for k in dc, wodurch k erst
den Wert 1.1 und dann 2.5
annimmt.

"""Iterate over several different containers with

txt:

1st:

for

tp:
for

st:
for

dc:
for

for

# Merge texzt into single string with separator

list[str] = []

list[int] = [1, 2, 3,

i in 1lst: # 1 takes
txt.append (£"{i = }")

tuple[float, ...] =
f in tp: # 1
txt.append (£"{f = }")

set[str] =
s in st:
txt.append (f"s =

L{run, oy

dict[float, bool] =

# We will collect the output text

(7.6,
takes on the wvalues 7.6, 9.4,

# s takes on the walues "u", "v",

{s!r}")

Tiloilg

“for® loops."""

in this list.
50] # Create a list with 4
on the wvalues 1, 2, 3, and 50.

# We store "i = 1", "i = 2", "4

integers.
= 3", ..

9.4, 8.1) # Create a tuple with 3 floats.

and 8.1.

# We store "f = 7.6", "f = 9.4",

"w'" # Create a set with 3 strings.

and "w" (unordered!).
iy,

tnng =

# We store "s = 'u

True, 2.5: False} # Create a dictionary.

k in dc: # Iterate over the keys in the dictiomary == 1.1 and 2.5.
txt.append (£f"{k = }") # We store "k=1.1" and "k=2.5".

v in dc.values(): # Iterate over the values in the dictionary.
txt.append(£"{v = }") # We store "v=True" and "v=False".

k, v in dc.items(): # Iterate over the key-value combinations.
txt.append (£"{k}: {v}") # Store "1.1: True" and "2.5: False"

and print it.

print (", ".join(txt))
| python3 for_loop_sequence.py |
i = =3, i=650, f=7.6, f=29.4, f=28.1, s="'w',s="v
', k=1.1, k = 2.5, v = True, v = False, 1.1: True, 2.5:




SN ¥l
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Beispiel (1)

® |terieren wir iiber dc.items (), dann
sehen wir alle Schlussel-Wert-Paare
als Tupels.

® Wir probieren alle drei Varianten aus.

® Wir iterieren zuerst liber die Schliissel
mit for k in dc, wodurch k erst
den Wert 1.1 und dann 2.5
annimmt.

® Wir iterieren tUber die Werte mit
for v in dc.values(), wodurch v
erst True und dann False wird.

"""Iterate over several different containers with

txt:

1st:

for

tp:
for

st:
for

dc:

for

for

for

# Merge text into single string with separator ",
print (",

list[str] = [1 #

list[int] = [1, 2,
i in 1st: # 1 take
txt.append (£"{i = }

tuple[float, ...] =
f in tp: # % takes
txt.append (£"{f = }

set[str] = {"u", "v
s in st: # s takes
txt.append(f"s = {s

dict [float, bool] =
k in dc: # Iterate
txt.append (f£"{k = }
v in dc.values():

txt.append (£"{v = }
k, v in dc.items():
txt.append (£"{k}: {

".join(txt))
{

o o

3
', k= 1.

“for® loops."""

We will collect the output text in this list.
3, 50] # Create a list with 4
s on the walues 1, 2, 3, and 50.

") # We store "4 = 1", "4 = 2", "4

integers.
= 3", ..

(7.6, 9.4, 8.1) # Create a tuple with 3 floats.
on the values 7.6, 9.4, and 8.1.
") # We store "f = 7.6", "f = 9.4",

"w'" # Create a
on the wvalues "u
'r}") # We store

set with 3
w,onym,

s = 'u

05 strings.
and "w" (unordered!).
" tm, "s = ty'n,
{1.1: True, 2.5:
over the keys
") # We store

False} # Create a dictionary.
in the dictionary == 1.1 and 2.5.
"k=1.1" and "k=2.5".
# Iterate over the walues in the dictionary.
") # We store "v=True" and "v=False".

# Iterate over the key-value combinations.
v}") # Store "1.1: True"” and "2.5: False"

and print it.

python3 for_loop_sequence.py |
f=8.1, s ="'w', s ="'v
False, 1.1: True, 2.5:

f =

5 9.4,
v =

= 50, f
= True, v =

, f=17.6
1, k = 2.5,



Sl Yal

e

Beispiel (1)

® \Wir probieren alle drei Varianten aus.

® Wir iterieren zuerst iiber die Schliissel
mit for k in dc, wodurch k erst
den Wert 1.1 und dann 2.5
annimmt.

® Wir iterieren tber die Werte mit
for v in dc.values(), wodurch v
erst True und dann False wird.

® Zu guter Letzt iterieren wir liber die
Schliissel-Wert-Paare.

"""Iterate over several different containers with

txt:

1st:

for

tp:
for

st:
for

dc:
for

for

# Merge text into single string with separator

list[str] = []

list[int] = [1, 2, 3,

i in 1lst: # 1 takes
txt.append (£"{i = }")

tuple[float, ...] =
f in tp: # 1
txt.append (£"{f = }")

set[str] =
s in st:
txt.append(f"s =

Lran, nyn,

dict[float,
k in dc:
txt.append (£"{k = }")
v in dc.values(): #
txt.append (£"{v = }")
k, v in dc.items():

txt.append (£"{k}:

booll =

# We will collect the output text

(7.6,
takes on the wvalues 7.6, 9.4,

# s takes on the values

{s!r}")

il ils
# Iterate over the keys

{v}i")

“for® loops."""

in this list.
50] # Create a list with 4
on the wvalues 1, 2, 3, and 50.
wg = gn, w4 2n, g

integers.

# We store = = 3", ..

9.4, 8.1) # Create a tuple with 3 floats.
and 8.1.

# We store "f = 7.6", "f = 9.4",
# Create a
"u
# We store

"w'" set with 3
w, oy,
s = 'u

strings.
and "w" (unordered!).
" g = iy,

True, 2.5: False} # Create a dictionary.
in the dictionary == 1.1 and 2.5.
"k=1.1" and "k=2.5".
Iterate over the walues in the dictionary.

# We store "v=True" and "v=False".
# Iterate over the key-value combinations.

# Store "1.1: True” and "2.5: False"

# We store

and print it.

print (", ".join(txt))
| python3 for_loop_sequence.py |
i = =3, i=650, f=7.6, f=29.4, f=28.1, s="'w',s="v
', k=1.1, k = 2.5, v = True, v = False, 1.1: True, 2.5:




e

Beispiel (1)

® Wir iterieren zuerst iliber die Schliissel
mit for k in dc, wodurch k erst
den Wert 1.1 und dann 2.5
annimmt.

® Wir iterieren tUber die Werte mit
for v in dc.values(), wodurch v
erst True und dann False wird.

® Zu guter Letzt iterieren wir iiber die
Schliissel-Wert-Paare.

Schauen Sie genau hin!

Sl Yal
[ ]

"""Iterate over several different containers with

txt:

1st:

for

tp:
for

st:
for

dc:
for

for

# Merge texzt into single string with separator

list[str] = []

list[int] =
i in 1st: # i takes
txt.append (£"{i = }")

tuple[float, ...] =
f in tp: # 1
txt.append (£"{f = }")

set[str] =
s in st:
txt.append (f"s =

Lrun, oy

dict[float,
k in dc:
txt.append (£"{k = }")
v in dc.values(): #
txt.append (£"{v = }")
k, v in dc.items():

txt.append (£"{k}:

booll =

# We will collect the output text

G, 2, &

(7.6,
takes on the wvalues 7.6, 9.4,

# s takes on the wvalues

{s!r}")

il ils
# Iterate over the keys

{v}i")

“for® loops."""

in this list.
50] # Create a list with 4
on the wvalues 1, 2, 3, and 50.
wi = gm, wg = gn, ug

integers.

# We store = 3", ..

9.4, 8.1) # Create a tuple with 3 floats.

and 8.1.
# We store "f = 7.6", "f = 9.4",
set with 3
w,onym,

s = 'u

# Create a
"y
# We store

g strings.

and "w" (unordered!).

" i, g = Uy 0

2.5: False}

in the dictionary == 1.1

"k=1.1" and "k=2.5".

Iterate over the walues in the dictionary.
# We store "v=True" and "v=False".

# Iterate over the key-value combinations.

# Store "1.1: True” and "2.5: False"

True, # Create a dictionary.
and 2.5.

# We store

and print it.

print (", ".join(txt))
| python3 for_loop_sequence.py |
i = =3, i=650, f=7.6, f=29.4, f=28.1, s="'w',s="v
', k=1.1, k = 2.5, v = True, v = False, 1.1: True, 2.5:




e

Beispiel (1)

® Wir iterieren lber die Werte mit
for v in dc.values(), wodurch v
erst True und dann False wird.

® Zu guter Letzt iterieren wir iiber die
Schliissel-Wert-Paare.

® Schauen Sie genau hin!

® Wir kénnten schreiben
for t in dc.items(), wodurch wir
eine Variable t die Werte
(1.1, True) und dann 2.5: False
annehmen wiirde.

Sl Yal

"""Iterate over several different containers with

txt:

1st:

for

tp:
for

st:
for

dc:
for

for

# Merge text into single string with separator

list[str] = []

list[int] =
i in 1lst: # i takes
txt.append (£"{i = }")

tuple[float, ...] =
f in tp: # 1
txt.append (£"{f = }")

set[str] =
s in st:
txt.append (f"s =

Lran, nyn,

dict[float,
k in dc:
txt.append (£"{k = }")
v in dc.values(): #
txt.append (£"{v = }")
k, v in dc.items():

txt.append (£"{k}:

booll =

# We will collect the output text

G, 2, &

(7.6,
takes on the wvalues 7.6, 9.4,

# s takes on the values

{s!r}")

il ils
# Iterate over the keys

{v}i")

“for® loops."""

in this list.
50] # Create a list with 4
on the wvalues 1, 2, 3, and 50.
wi = gm, wg = gn, ug

integers.

# We store = 3", ..

9.4, 8.1) # Create a tuple with 3 floats.

and 8.1.
# We store "f = 7.6", "f = 9.4",
set with 3
w,onyn,

s = 'u

# Create a
"y
# We store

g strings.

and "w" (unordered!).
iy,

s =
2.5: False}
in the dictionary == 1.1
"k=1.1" and "k=2.5".
Iterate over the walues in the dictionary.
# We store "v=True"” and "v=False".

# Iterate over the key-value combinations.
# Store "1.1: True” and "2.5: False"

True, # Create a dictionary.
and 2.5.

# We store

and print it.

print (", ".join(txt))
| python3 for_loop_sequence.py |
i = =3, i=650, f=7.6, f=29.4, f=28.1, s="'w',s="v
', k=1.1, k = 2.5, v = True, v = False, 1.1: True, 2.5:
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Beispiel (1)

® 7u guter Letzt iterieren wir iiber die
Schliissel-Wert-Paare.

® Schauen Sie genau hin!

® \Wir kénnten schreiben
for t in dc.items(), wodurch wir
eine Variable t die Werte
(1.1, True) und dann 2.5: False
annehmen wiirde.

® Aber wir haben ja vom automatischen
“Auspacken” von Tupeln gelernt.

"""Iterate over several different containers with

txt:

1st:

for

tp:
for

st:
for

dc:
for

for

# Merge text into single string with separator
print (",

list[str] = [1 #

list[int] = [1, 2,
i in 1st: # 1 take
txt.append (£"{i = }

tuple[float, ...] =
f in tp: # 4 takes
txt.append (£"{f = }

set[str] = {"u", "v
s in st: # s takes
txt.append(f"s = {s

dict [float, bool] =
k in dc: # Iterate
txt.append (£"{k = }
v in dc.values():

txt.append (£"{v = }
k, v in dc.items():
txt.append (£"{k}: {

".join(txt))
{

o o

3
', k= 1.

“for® loops."""

We will collect the output text in this list.
3, 50] # Create a list with 4
s on the walues 1, 2, 3, and 50.

") # We store "4 = 1", "4 = 2", "4

integers.
= 3", ..

(7.6, 9.4, 8.1) # Create a tuple with 3 floats.
on the values 7.6, 9.4, and 8.1.

") # We store "f = 7.6", "f = 9.4",

"w'" set with 3
w, oy,

s = 'u

# Create a
on the wvalues "u
'r}") # We store

strings.
and "w" (unordered!).
" i, g = Uy 0

i, g 2.5: False}
over the keys in the dictionary == 1.1
") # We store "k=1.1" and "k=2.5".
# Iterate over the walues in the dictionary.
") # We store "v=True" and "v=False".

# Iterate over the key-value combinations.
v}") # Store "1.1: True"” and "2.5: False"

True, # Create a dictionary.

and 2.5.

and print it.

python3 for_loop_sequence.py |
f =81, s = 'w',
False, 1.1:

s = 'v

True, 2.5:

f =

5 9.4,
v =

= 50, f
= True, v =

, f=17.6
1, k = 2.5,
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Beispiel (1)

® Schauen Sie genau hin!

® \Wir kénnten schreiben
for t in dc.items(), wodurch wir
eine Variable t die Werte
(1.1, True) und dann 2.5: False
annehmen wiirde.

® Aber wir haben ja vom automatischen
“Auspacken” von Tupeln gelernt.

e Stattdessen schreiben wir also
for k, v in dc.items() hin.

"""Iterate over several different containers with

txt:

1st:

for

tp:
for

st:
for

dc:
for

for

# Merge text into single string with separator

list[str] = []

list[int] =
i in 1st: # i takes
txt.append (£"{i = }")

tuple[float, ...] =
f in tp: # 1
txt.append (£"{f = }")

set[str] =
s in st:
txt.append (f"s =

Lrun, oy

dict[float,
k in dc:
txt.append (£"{k = }")
v in dc.values(): #
txt.append (£"{v = }")
k, v in dc.items():

txt.append (£"{k}:

booll =

# We will collect the output text

G, 2, &

(7.6,
takes on the wvalues 7.6, 9.4,

# s takes on the wvalues

{s!r}")

Tiloils
# Iterate over the keys

{v}i")

“for® loops."""

in this list.
50] # Create a list with 4
on the wvalues 1, 2, 3, and 50.
wi = gm, wg = gw, wg

integers.

# We store = 3", ..

9.4, 8.1) # Create a tuple with 3 floats.

and 8.1.
# We store "f = 7.6", "f = 9.4",
set with 3
w, oy,

s = 'u

# Create a
"y
# We store

g strings.

and "w" (unordered!).

" i, g = Uy 0

2.5: False}

in the dictionary == 1.1

"k=1.1" and "k=2.5".

Iterate over the walues in the dictionary.
# We store "v=True" and "v=False".

# Iterate over the key-value combinations.

# Store "1.1: True” and "2.5: False"

True, # Create a dictionary.
and 2.5.

# We store

and print it.

print (", ".join(txt))
| python3 for_loop_sequence.py |
i = =3, i=650, f=7.6, f=29.4, f=28.1, s="'w',s="v
', k=1.1, k = 2.5, v = True, v = False, 1.1: True, 2.5:




o

Beispiel (1)

® Wir kénnten schreiben
for t in dc.items(), wodurch wir
eine Variable t die Werte
(1.1, True) und dann 2.5: False
annehmen wiirde.

® Aber wir haben ja vom automatischen
“Auspacken” von Tupeln gelernt.

® Stattdessen schreiben wir also
for k, v in dc.items() hin.

i

= ® Das ist eine sowas wie eine Akiirzung
fir for t in dc.items() gefolgt
von k, v = t.

"""Iterate over several different containers with “for ™ loops."""
txt: list[str] = [] # We will collect the output tezt in this list.

1st: list[int] = [1, 2, 3, 50] # Create a list with 4 integers.
for i in 1lst: # i takes on the values 1, 2, 3, and 50.

txt.append (£"{i = }") # We store "i = 1", "5 = 2", "i = 3" .
tp: tuple[float, ...] = (7.6, 9.4, 8.1) # Create a tuple with 3 floats.
for £ in tp: # 1 takes on the values 7.6, 9.4, and 8.1.
txt.append (£"{f = }") # We store "f = 7.6", "f = 9.4",
st: set[str]l = {"u", "v", "w" # Create a set with 3 strings.
for s in st: # s takes on the walues "u", "v", and "w" (unordered!).
txt.append(f"s = {s!r}") # We store "s = 'u'", "s = 'y'",

dc: dict[float, booll = {1.1: True, 2.5: False} # Create a dictionary.

for k in dc: # Iterate over the keys in the dictiomary == 1.1 and 2.5.
txt.append(£f"{k = }") # We store "k=1.1" and "k=2.5".

for v in dc.values(): # Iterate over the values in the dictionary.
txt.append(£"{v = }") # We store "v=True" and "v=False".

for k, v in dc.items(): # Iterate over the key-value combinations.
txt.append (£"{k}: {v}") # Store "1.1: True"” and "2.5: False"

# Merge texzt into single string with separator ", and print it.

print (", ".join(txt))

| python3 for_loop_sequence.py |

1, i 3, 1i=50, f=7.6, f=29.4, f=28.1, s="w', s ="v
= ! u', k = 1.1, k = 2.5, v = True, v = False, 1.1: True, 2.5:
<



T

Beispiel (1)

® Aber wir haben ja vom automatischen
“Auspacken” von Tupeln gelernt.

"""Iterate over several different containers with “for ™ loops."""

txt: list[str] = [] # We will collect the output texzt in this list.

® Stattdessen schreiben wir also 1st: list[int] = [1, 2, 3, 50] # Create a list with 4 integers.
- . Y for i in lst: # % takes on the wvalues 1, 2, 3, and 50.
for k, v in dc.items() hin. txt.append (£'{i = }") # We store "i = 1", "i = 20, Mg = 30

o o o - o tp: tuple[float, ...] = (7.6, 9.4, 8.1) # Create a tuple with 3 floats.
® Das ist eine sowas wie eine Akurzung for f in tp: # i takes on the values 7.6, 9.4, and 8.1.

ﬁjl" for & 9m 6@ items() gefolgt txt.append (£"{f = }") # We store "f = 7.6", "f = 9.4",

— st: set[str]l = {"u", "v", "w" # Create a set with 3 strings.
von k’ \4 t for s in st: # s takes on the walues "u", "v", and "w" (unordered!).
txt.append(f"s = {s!r}") # We store "s = 'u'", "s = 'y'",
® Es packt die Tupels der in der ,
l A dc: dict[float, booll = {1.1: True, 2.5: False} # Create a dictionary.
8 Sequenz dc.items direkt aus. for k in dc: # Iterate over the keys in the dictiomary == 1.1 and 2.5.
txt.append (£f"{k = }") # We store "k=1.1" and "k=2.5".
for v in dc.values(): # Iterate over the walues in the dictionary.
txt.append(£"{v = }") # We store "v=True" and "v=False".
for k, v in dc.items(): # Iterate over the key-value combinations.

txt.append (£"{k}: {v}") # Store "1.1: True" and "2.5: False"

# Merge text into single string with separator ", " and print it.
print (", ".join(txt))

| python3 for_loop_sequence.py |

, i =250, f

i 8 5 7.6, £f=9.4, f=28.1, s ="'w', s ="v
‘u', k= 1.1, k 5,

2. v = True, v = False, 1.1: True, 2.5:
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Beispiel (1)

® Stattdessen schreiben wir also
for k, v in dc.items() hin.

® Das ist eine sowas wie eine Akiirzung
fir for t in dc.items() gefolgt
von k, v = t.

® Es packt die Tupels der in der
Sequenz dc.items direkt aus.

® Wir bekommen also Paare k=1.1,
v=True und k=2.5, v=False.

"""Iterate over several different containers with “for ™ loops."""
txt: list[str] = [] # We will collect the output tezt in this list.

1st: list[int] = [1, 2, 3, 50] # Create a list with 4 integers.
for i in 1lst: # 1 takes on the walues 1, 2, 3, and 50.
txt.append (£"{i = }") # We store "5 = 1", " = 2", "5 = 3n .,

tp: tuple[float, ...] = (7.6, 9.4, 8.1) # Create a tuple with 3 floats.
for f in tp: # 4 takes on the walues 7.6, 9.4, and 8.1.

txt.append (f£"{f = }") # We store "f 7.6", "f = 9.4",

st: set[str]l = {"u", "v", "w" # Create a set with 3 strings.

for s in st: # s takes on the walues "u", "v", and "w" (unordered!).
txt.append(f"s = {s!r}") # We store "s = 'u'", "s = 'y'",

dc: dict[float, booll = {1.1: True, 2.5: False} # Create a dictionary.

for k in dc: # Iterate over the keys in the dictiomary == 1.1 and 2.5.
txt.append(£f"{k = }") # We store "k=1.1" and "k=2.5".

for v in dc.values(): # Iterate over the walues in the dictionary.
txt.append(£"{v = }") # We store "v=True" and "v=False".

for k, v in dc.items(): # Iterate over the key-value combinations.
txt.append (£"{k}: {v}") # Store "1.1: True"” and "2.5: False"

# Merge text into single string with separator ", " and print it.
print (", ".join(txt))

| python3 for_loop_sequence.py |

=7.6, f =9.4, f=28.1, s="'w', s ="v
2.5, v = True, v = False, 1.1: True, 2.5:
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Beispiel (1)

® Das ist eine sowas wie eine Akiirzung
fir for t in dc.items() gefolgt
von k, v = t.

® Es packt die Tupels der in der
Sequenz dc.items direkt aus.

® Wir bekommen also Paare k=1.1,
v=True und k=2.5, v=False.

® Und wieder hdngen wir diese als Text
an unsere Liste txt an.

"""Iterate over several different containers with “for ™ loops."""
txt: list[str] = [] # We will collect the output texzt in this list.

1st: list[int] = [1, 2, 3, 50] # Create a list with 4 integers.
for i in 1st: # 1 takes on the walues 1, 2, 3, and 50.
txt.append (£"{i = }") # We store "5 = 1", " = 2", "5 = 3n .,

tp: tuple[float, ...] = (7.6, 9.4, 8.1) # Create a tuple with 3 floats.
for £ in tp: # 1 takes on the values 7.6, 9.4, and 8.1.
txt.append (£"{f = }") # We store "f = 7.6", "f = 9.4",

st: set[str]l = {"u", "v", "w" # Create a set with 3 strings.
for s in st: # s takes on the walues "u", "v", and "w" (unordered!).
txt.append(f"s = {s!r}") # We store "s = 'u'", "s = 'y'",

dc: dict[float, booll = {1.1: True, 2.5: False} # C(Create a dictionary.

for k in dc: # Iterate over the keys in the dictiomary == 1.1 and 2.5.
txt.append (£f"{k = }") # We store "k=1.1" and "k=2.5".

for v in dc.values(): # Iterate over the walues in the dictionary.
txt.append(£"{v = }") # We store "v=True" and "v=False".

for k, v in dc.items(): # Iterate over the key-value combinations.
txt.append (£"{k}: {v}") # Store "1.1: True" and "2.5: False"

# Merge tewt into single string with separator ", " and print it.

print (", ".join(txt))

| python3 for_loop_sequence.py |

=7.6, f =9.4, f=28.1, s="'w', s ="v
2.5, v = True, v = False, 1.1: True, 2.5:



T

Beispiel (1)

® Es packt die Tupels der in der
Sequenz dc.items direkt aus.

"""Iterate over several different containers with “for™ loops."""

txt: list[str] = [1 # We will collect the output tewt in this list.
® Wir bekommen also Paare k=1.1, 1st: listl[int] = [1, 2, 3, 50] # Create a list with 4 integers.
for i in 1st: # i takes on the wvalues 1, 2, 3, and 50.
v=True und k=2.5, v=False. txt.append (£7{i = }") # We store "i = 1", "i = 27, "5 = 3. ..

- o~ - o tp: tuple[float, ...] = (7.6, 9.4, 8.1) # Create a tuple with 3 floats.
® Und wieder hingen wir diese als Text for £ in tp: # i takes on the values 7.6, 9.4, and §.1.

an unsere Llste txt an txt.append (f"{f = }") # We store "f 2 7.6", "f = 9.4",

st: set[str]l = {"u", "v", "w" # Create a set with 3 strings.
Y Nach dlesen ganzen SChlelfen haben for s in st: # f‘ tfkes a'n”the values ”u”,” ”’l:”,’ a,?d ::u/"_(lrmayvy;dered!),
txt.append(f"s = {s!r}") # We store "s w'", "s = 'y'",

wir nun eine Liste txt mit 16 Strings. _
dict[float, bool] = {1.1: True, 2.5: False} # Create a dictionary.

] for k in dc: # Iterate over the keys in the dictionary == 1.1 and 2.5.
txt.append(£f"{k = }") # We store "k=1.1" and "k=2.5".
for v in dc.values(): # Iterate over the walues in the dictionary.
txt.append (£"{v = }") # We store "v=True" and "v=False".
for k, v in dc.items(): # Iterate over the key-value combinations.
txt.append (£"{k}: {v}") # Store "1.1: True" and "2.5: False"

# Merge text into single string with separator ", " and print it.
print (", ".join(txt))
| python3 for_loop_sequence.py |

=7.6, f =9.4, f=28.1, s="'w',s="v
2.5, v = True, v = False, 1.1: True, 2.5:
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Beispiel (1)
® Wir bekommen also Paare k=1.1,
v=True und k=2.5, v=False.

® Und wieder hdngen wir diese als Text
an unsere Liste txt an.

® Nach diesen ganzen Schleifen haben

wir nun eine Liste txt mit 16 Strings.

® Wir wollen diese zu einzigen
Zeichenkette zusammenfiihgen, wobei
wir ", " als Separator benutzen
wollen.

"""Iterate over several different containers with ~for~

txt:

1st:

for

tp:
for

st:
for

dc:
for

for

# Merge texzt into single string with separator ",

loops. """

list[str] = [] # We will collect the output text in this list.
list[int] = [1, 2, 3, 50] # Create a list with 4
i in 1st: # i takes on the wvalues 1, 2, 3, and 50.

txt.append (£"{i = }") P P YT

integers.

# We store = 3", ..
tuple[float, ...] = (7.6, 9.4, 8.1) # Create a tuple with 3 floats.
f in tp: # 1 takes on the values 7.6, 9.4, and 8.1.

txt.append (£"{f = }") # We store "f = 7.6", "f = 9.4",

set[str]l = {"u", "v", "w" # Create a set with 3 strings.
s in st: # s takes on the wvalues "u (unordered!).
txt.append(f"s = {s!r}") # We store fy ",

v", and "w

s = 'u s =

dict[float, bool]l = {1.1: True, 2.5: Falsel}
k in dc: # Iterate over the keys in the dictionary == 1.1
txt.append(f"{k = }") # We store "k=1.1" and "k=2.5".

v in dc.values(): # Iterate over the values in the dictionary.
txt.append(f"{v = }") # We store "v=True" and "v=False".

k, v in dc.items(): # Iterate over the key-value combinations.
txt.append (£"{k}: {v}") # Store "1.1: True" and "2.5: False"

# Create a dictionary.
and 2.5.

and print it.

print (", ".join(txt))
| python3 for_loop_sequence.py |
i = =3, i=650, f=7.6, f=29.4, f=28.1, s="'w',s="v
', k=1.1, k = 2.5, v = True, v = False, 1.1: True, 2.5:
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Beispiel (1)

® Und wieder hingen wir diese als Text
an unsere Liste txt an.

® Nach diesen ganzen Schleifen haben

wir nun eine Liste txt mit 16 Strings.

® Wir wollen diese zu einzigen
Zeichenkette zusammenfiihgen, wobei
wir ", " als Separator benutzen
wollen.

® Das konnten wir mit einer Schleife
machen.

"""Iterate over several different containers with “for ™ loops."""
txt: list[str] = [] # We will collect the output tezt in this list.
1st: list[int] = [1, 2, 3, 50] # Create a list with 4 integers.
for i in 1st: # i takes on the wvalues 1, 2, 3, and 50.
txt.append (£"{i = }") # We store "i = 1", "j = 2", "j = 3.,
tp: tuple[float, ] = (7.6, 9.4, 8.1) # Create a tuple with 3 floats.
for £ in tp: # 1 takes on the values 7.6, 9.4, and 8.1.
txt.append (£"{f = }") # We store "f = 7.6", "f = 9.4",
st: set[str]l = {"u", "v", "w" # Create a set with 3 strings.
for s in st: # s takes on the walues "u", "v", and "w" (unordered!).
txt.append(f"s = {s!r}") # We store "s = 'u'", "s = 'y'",
dc: dict[float, booll = {1.1: True, 2.5: False} # Create a dictionary.

for k in dc:

for k,

txt.append (£"{k}:

# Merge text into
print (",

# Iterate over the keys
txt.append (£"{k = }")
v in dc.values():
txt.append (£"{v = }")
v in dc.items():

in the dictionary == 1.1 and 2.5.
"k=1.1" and "k=2.5".
# Iterate over the walues in the dictionary.

# We store "v=True" and "v=False".
# Iterate over the key-value combinations.
{v}") # Store "1.1: True"” and "2.5: False"

# We store

single string with separator ", " and print it.

".join(txt))

| python3 for_loop_sequence.py |

, i =250, f

s 9.4,
1.1, k

True,

f=8.1, s ="'w', s ="v

= 7.6, f =
2.5, v = v = False, 1.1: True, 2.5:



SN ¥l

- £

Beispiel (1)

® Nach diesen ganzen Schleifen haben

wir nun eine Liste txt mit 16 Strings.

® Wir wollen diese zu einzigen
Zeichenkette zusammenfiihgen, wobei
wir ", " als Separator benutzen
wollen.

® Das konnten wir mit einer Schleife
machen.

® Python bietet aber eine einfachere
und schnellere Methode dafiir an.

"""Iterate over several different containers with

txt: list[str] =

1st:
for

list[int] =
i in 1st: #

txt.append (£"{i = }")

tp: tuple[float,
for £ in tp: # 1

txt.append (£"{f = }")

st: set[str] =
for s in st: # s
txt.append (£"

dc: dict[float,
for k in dc:

for

# Merge text into
print (",

{ra", "y,
s =

booll =
# Iterate over the keys
txt.append (£"{k = }")
v in dc.values():
txt.append (£"{v = }")
k, v in dc.items():

txt.append (£"{k}:

“for® loops."""

[1 # We will collect the output texzt in this list.
[1, 2, 3, 50]

i takes on the wvalues 1, 2, 3,

# Create a list with 4
and 50.
ny = gm, mg = gw, wg

integers.

# We store = 3", ..
..] = (7.6, 9.4, 8.1) # Create a tuple with 3 floats.
takes on the wvalues 7.6, 9.4, and 8.1.

# We store "f = 7.6", "f = 9.4",
", tw! # Create a
takes on the walues "u", "u",
{s!r}") # We store

set with 3 strings.
and "w" (unordered!).
s = ‘gt

s = 'u

{1.1: True, 2.5: Falsel}

in the dictionary == 1.1

"k=1.1" and "k=2.5".

# Iterate over the walues in the dictionary.
# We store "v=True" and "v=False".

# Iterate over the key-value combinations.

{v}") # Store "1.1: True" and "2.5: False"

# Create a dictionary.
and 2.5.
# We store

single string with separator ", " and print it.

".join(txt))

| python3 for_loop_sequence.py |
i f=8.1, s ="'w', s ="v
False, 1.1: True, 2.5:

f =

5 9.4,
v =

el S0 e
= True, v =

3 5 = 7.6
k=1.1, k 2.5,
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Beispiel (1)

® Wir wollen diese zu einzigen
Zeichenkette zusammenfiihgen, wobei
wir ", " als Separator benutzen
wollen.

® Das konnten wir mit einer Schleife
machen.

® Python bietet aber eine einfachere
und schnellere Methode dafiir an.

® Die Methode join der Klasse str.

"""Iterate over several different containers with “for™ loops."""
txt: list[str] = [] # We will collect the output tezt in this list.

1st: list[int] = [1, 2, 3, 50] # Create a list with 4 integers.

for i in 1st: # i takes on the wvalues 1, 2, 3, and 50.
txt.append (£"{i = }") # We store "i = 1", "5 = 2", "i = 3u
tp: tuple[float, ...] = (7.6, 9.4, 8.1) # Create a tuple with 3 floats.

for £ in tp: # 1 takes on the values 7.6, 9.4, and 8.1.
txt.append (£"{f = }") # We store "f = 7.6", "f = 9.4",

st: set[str]l = {"u", "v", "w" # Create a set with 3 strings.
for s in st: # s takes on the walues "u", "v", and "w" (unordered!).
txt.append(f"s = {s!r}") # We store "s = 'u'", "s = 'gy'",

dc: dict[float, booll = {1.1: True, 2.5: False} # Create a dictionary.

for k in dc: # Iterate over the keys in the dictiomary == 1.1 and 2.5.
txt.append(£f"{k = }") # We store "k=1.1" and "k=2.5".

for v in dc.values(): # Iterate over the walues in the dictionary.
txt.append (£"{v = }") # We store "v=True" and "v=False".

for k, v in dc.items(): # Iterate over the key-value combinations.
txt.append (£"{k}: {v}") # Store "1.1: True" and "2.5: False"

# Merge text into single string with separator ", " and print it.
print (", ".join(txt))
| python3 for_loop_sequence.py |

=7.6, f =9.4, f=28.1, s="'w',s="v
2.5, v = True, v = False, 1.1: True, 2.5:
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Beispiel (1)
® Das konnten wir mit einer Schleife
machen.

® Python bietet aber eine einfachere
und schnellere Methode dafiir an.

® Die Methode join der Klasse str.

® Fiir jeden String z, akzeptiert
z.join(seq) eine Sequenz seq von
Strings.

"""Iterate over several different containers with

txt:

1st:

for

tp:
for

st:
for

dec:
for

# Merge text into single string with separator ",

list[str] =

list[int] =
i in 1st: #

txt.append (£"{i = }")

tuple [float,
f in tp: # 1

txt.append (£"{f = }")

set[str] =
s in st: # s
txt.append (£"

dict[float,
k in dc:

{ra", "y,
s =

booll =
# Iterate over the keys
txt.append (f"{k =
v in dc.values():
txt.append (£"{v =
k, v in dc.items():
txt.append (£"{k}:

“for® loops."""

[1 # We will collect the output tezt in this list.
[1, 2, 3, 50]

i takes on the wvalues 1, 2, 3,

# Create a list with 4
and 50.
i o= 1", mg o= gn, g

integers.

# We store " = 3", ..
1 = (7.6, 9.4, 8.1) # Create a tuple with 3 floats.
takes on the wvalues 7.6, 9.4, and 8.1.
# We store "f = 7.6", "f = 9.4",

"w'" # Create a
takes on the wvalues "u
{s!r}") # We store

set with 3
w, myn, and "w

tnong =

strings.
" (unordered!).
iy,

s = 'u

Tiloilg 2.5: False}
in the dictionary ==
"k=1.1" and "k=2.5".
the wvalues in the dictionary.
"vy=True" and "v=False".

# Iterate over the key-value combinations.

{v}") # Store "1.1: True" and "2.5: False"

True, # Create a dictionary.
1.1 and 2.5.
}") # We store
# Iterate over

}") # We store

and print it.

print (", ".join(txt))
| python3 for_loop_sequence.py |
i=1,i=2,i=3,1=250, f=7.6, f=29.4,f=28.1, s="w',s="v9
', s="'"u'", k=1.1, k = 2.5, v = True, v = False, 1.1: True, 2.5:
< False
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Beispiel (1)

i 2t

® Python bietet aber eine einfachere
und schnellere Methode dafiir an.

® Die Methode join der Klasse str.

® Fiir jeden String z, akzeptiert
z.join(seq) eine Sequenz seq von
Strings.

® Es hangt alle Strings in seq
hintereinander an, wobei jeweils z als
Separator zwischen zwei Strings
eingefiigt wird.

"""Iterate over several different containers with

txt:

1st:

for

tp:
for

st:
for

dc:
for

for

# Merge text into single string with separator

list[str] = []

list[int] =
i in 1st: # i takes
txt.append (£"{i = }")

tuple[float, ...] =
f in tp: # 1
txt.append (£"{f = }")

set[str] =
s in st:
txt.append (f"s =

Lrun, nyn,

dict[float,
k in dc:
txt.append (£"{k = }")
v in dc.values(): #
txt.append (£"{v = }")
k, v in dc.items():

txt.append (£"{k}:

booll =

# We will collect the output text

G, 2, &

(7.6,
takes on the wvalues 7.6, 9.4,

# s takes on the values

{s!r}")

il ils
# Iterate over the keys

{v}i")

“for® loops."""

in this list.
50] # Create a list with 4
on the wvalues 1, 2, 3, and 50.
wi = gm, wg = gn, ug

integers.

# We store = 3", ..

9.4, 8.1) # Create a tuple with 3 floats.

and 8.1.
# We store "f = 7.6", "f = 9.4",
set with 3
w,onyn,

s = 'u

# Create a
"y
# We store

g strings.

and "w" (unordered!).

" i, g = Uy 0

2.5: False}

in the dictionary == 1.1

"k=1.1" and "k=2.5".

Iterate over the walues in the dictionary.
# We store "v=True" and "v=False".

# Iterate over the key-value combinations.

# Store "1.1: True” and "2.5: False"

True, # Create a dictionary.
and 2.5.

# We store

and print it.

print (", ".join(txt))
| python3 for_loop_sequence.py |
i = =3, i=650, f=7.6, f=29.4,f=28.1, s="'w',s="v
', k=1.1, k = 2.5, v = True, v = False, 1.1: True, 2.5:




e

Beispiel (1)

® Die Methode join der Klasse str.

"""Iterate over several different containers with “for ™ loops."""

° Fur jeden String =z akzeptiert txt: list[str] = [l # We will collect the output text 4in this list.
'
z.join(seq) eine Sequenz seq von 1st: list[int] = [1, 2, 3, 50] # Create a list with 4 integers.

for i in 1st: # i takes on the wvalues 1, 2, 3, and 50.

Strings. txt.append (£"{i = }") # We store "4 = 1", "5 = 2", "j = 3u .
= o o tp: tuple[float, ...] = (7.6, 9.4, 8.1) # Create a tuple with 3 floats.
® Es hangt alle Strings in seq for £ in tp: # i takes on the values 7.6, 9.4, and 8.1.
. . .. . txt.append (£"{f = }") # We store "f = 7.6", "f = 9.4",
hintereinander an, wobei jeweils z als
a o g st: set[str]l = {"u", "v", "w" # Create a set with 3 strings.
Separator ZWISChen ZWel Strlngs for s in st: # s takes on the walues "u", "v", and "w" (unordered!).
elngefijgt erd txt.append(f"s = {s!r}") # We store "s = 'u'", "s = 'y'",
N : dc: dict[float, booll = {1.1: True, 2.5: False} # Create a dictionary.
| ® Daher produz|ert o T .join(txt) for k in dc: # Iterate over the keys in the dictiomary == 1.1 and 2.5.
. R txt.append (£f"{k = }") # We store "k=1.1" and "k=2.5".
! aIS Ergebnls for v in dc.values(): # Iterate over the wvalues in the dictionary.
R R R — = txt.append(£"{v = }") # We store "v=True" and "v=False".
1 1’ 1 2’ 1 3’ 1 50’ f for k, v in dc.items(): # Iterate over the key-wvalue combinations.
7.6 txt.append (£"{k}: {v}") # Store "1.1: True" and "2.5: False"
— @y ocoo
# Merge tewt into single string with separator ", " and print it.

print (", ".join(txt))

| python3 for_loop_sequence.py |

, i =250, f

3 5 7.6, f=9.4, f=28.1, s="'w',s="v
',k =1.1, k 5,

2. v = True, v = False, 1.1: True, 2.5:
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Beispiel (1)

i 2t

® Fiir jeden String z, akzeptiert
z.join(seq) eine Sequenz seq von
Strings.

® Es hdngt alle Strings in seq
hintereinander an, wobei jeweils z als
Separator zwischen zwei Strings
eingefiigt wird.

® Daher produziert ", ".join(txt)
als Ergebnis
i=1,1-=2,
= 7@y oo

i=23,1=250,f

® Dieser Text wird mit der print
ausgegeben.

"""Iterate over several different containers with

txt:

1st:

for

tp:
for

st:
for

dc:
for

for

# Merge text into single string with separator
print (",

list[str] = []

list[int] = [1, 2,
i in 1lst: # 1 takes
txt.append (£"{i = }")

tuple[float, ...] =
f in tp: # 1
txt.append (£"{f = }")

set[str] =
s in st:
txt.append(f"s =

Lrun, oy

dict[float,
k in dc:
txt.append (£"{k = }")
v in dc.values(): #
txt.append (£"{v = }")
k, v in dc.items():

txt.append (£"{k}:

booll =

".join(txt))

# We will collect the output text

3,

(7.6,
takes on the wvalues 7.6, 9.4,

# s takes on the walues "u", "v",

{s!r}")

il ils
# Iterate over the keys

{v}i")

“for® loops."""

in this list.

501
on the walues 1, 2,

# Create a list with 4
3, and 50.
1m, mg o= gm, g

integers.

# We store "i = = 3", ..

9.4, 8.1) # Create a tuple with 3 floats.

and 8.1.
# We store "f o= 9.4",

"f o= 7.6,

"w' # Create a set with 3 strings.

and "w" (unordered!).
iy,

" g, g =

# We store "s = 'u
2.5: False}
in the dictionary == 1.1
"k=1.1" and "k=2.5".
Iterate over the walues in the dictionary.
# We store "v=True"” and "v=False".

# Iterate over the key-value combinations.
# Store "1.1: True” and "2.5: False"

True, # Create a dictionary.
and 2.5.

# We store

it.

and print

| python3 for_loop_sequence.py |

> 1=

=1.1, k

f=8.1, s ="'w', s ="'v
False, 1.1: True, 2.5:

f =

5 9.4,
v =

50, f
= True, v =

= 7.6
2.5,
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Beispiel (2)
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® Verwenden wir das Konzept der
Iteration iiber Sequenzen nun fiir
etwas Sinnvolles.

Al

el T LA (AT S Yoty v KL i

SRR M AV S

from math import isqrt # the integer square root == int(sqrt(...))

primes: list[int] = [2] # the list for the primes; We know 2 is prime.
n_divisions: int = 0 # We want to know how many divisions we needed. S

AL » -

A

LU £ F‘_d

W b

"""Compute all primes less than 200 using two nested for loops."""

for candidate in range(3, 200, 2): # ...all odd numbers less than 200. [

for check in range(3, isqrt(candidate) + 1, 2): # ...odd numbers |
n_divisions += 1 # Every test requires one modulo division. i
if candidate % check == 0: # modulo == 0: division without 'restj};
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner
< loop.

is_prime: bool = True # Let us assume that ‘candidate  is prime. {'
P
-
8

if is_prime: # If True: no smaller number divides candidate evenly.
primes.append(candidate) # Store candidate in primes list.

# Finally, print the list of prime numbers. b
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.") I

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, |

< 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
< 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,
— 179, 181, 191, 193, 197, 199].
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Beispiel (2)

® Verwenden wir das Konzept der
Iteration iiber Sequenzen nun fiir
etwas Sinnvolles.

Bk S

® Wir verbessern unser Programm zum
Finden von Primzahlen.

1l

4
ZZ W wan A AL S e TSV N NN A B T

"""Compute all primes less than 200 using two nested for loops.
from math import isqrt # the integer square root == int(sqrt(...))

primes: list[int] = [2] # the list for the primes; We know 2 is prime.
n_divisions: int = 0 # We want to know how many divisions we needed.

for candidate in range(3, 200, 2): # ...all odd numbers less than 200.
is_prime: bool = True # Let us assume that ‘candidate  is prime.

for check in range(3, isqrt(candidate) + 1, 2): # ...odd numbers
n_divisions += 1 # Every test requires one modulo division.

if candidate % check == 0: # modulo == 0: division without rTest ,
is_prime = False # check divides candidate evenly, so 3
break # candidate is not a prime. We can stop the inner

< loop.
if is_prime: # If True: no smaller number divides candidate evenly.

primes.append(candidate) # Store candidate in primes list.

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
< 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
< 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,
— 179, 181, 191, 193, 197, 199].
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Beispiel (2)

® Verwenden wir das Konzept der
Iteration iiber Sequenzen nun fiir
etwas Sinnvolles.

® Wir verbessern unser Programm zum
Finden von Primzahlen.

® Als wir mit dem Originalprogramm
angefangen haben, dann haben wir
sofort die Zahl 2 als eine Primzahl in
unsere List primes gespeichert.

7 AT 4 SO XN

A g0 5 R L L

o £ VR b

"""Compute all primes less than 200 using two nested for loops.

from math import isqrt # the integer square root == int(sqrt(...))
list[int] = [2] # the list for the primes; We know 2 is prime.

int = 0 # We want to know how many divisions we needed. S

primes:
n_divisions:

.all odd numbers less than 200. |8
“candidate ~ is prime. |

200, 2): #
# Let us assume that

for candidate in range(3,
is_prime: bool = True

isqrt(candidate) + 1, 2): # ...odd numbers

for check in range (3,
n_divisions += 1

# Every test requires ome modulo division.

if candidate % check == 0: # modulo == 0: division without rest &
is_prime = False # check divides candidate evenly, so 5
break # candidate is not a prime. We can stop the inner
< loop.

no smaller number divides candidate evenly.
# Store candidate in primes list.

if is_prime: # If True:
primes.append(candidate)

# Finally,
print (f"After {n_divisions} divisions:

print the list of prime numbers.
{len(primes)} primes {primes}.")

| python3 for_loop_nested_primes.py |
46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,

After 252 divisions:

<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103, \
< 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173, 8
— 179, 181, 191, 193, 197, 199]. j
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R L 1

Verwenden wir das Konzept der
Iteration iiber Sequenzen nun fiir
etwas Sinnvolles.

Wir verbessern unser Programm zum
Finden von Primzahlen.

Als wir mit dem Originalprogramm
angefangen haben, dann haben wir
sofort die Zahl 2 als eine Primzahl in
unsere List primes gespeichert.

Wir haben dann alle ungeraden
Zahlen weniger als 200 als potentielle
Prinzahlen candidates
durchprobiert.

AT 0 5 TR L N L TR R EN LY P [

"""Compute all primes less than 200 using two nested for loops.

from math import isqrt # the integer square root == int(sqrt(...))
primes: list[int] = [2] # the list for the primes; We know 2 is prime.
n_divisions: int = 0 # We want to know how many divisions we needed. S

for candidate in range(3, 200, 2): # ...all odd numbers less than 200. \!
is_prime: bool = True # Let us assume that ‘candidate’ s prime. i

for check in range(3, isqrt(candidate) + 1, 2): # ...odd numbers

n_divisions += 1 # Every test requires one modulo division. -
if candidate % check == 0: # modulo == 0: division without rest g
is_prime = False # check divides candidate evenly, so

break # candidate is not a prime. We can stop the inner
< loop.

if is_prime: # If True: no smaller number divides candidate evenly.
primes.append(candidate) # Store candidate in primes list.

# Finally, print the list of prime numbers. /
print (f"After {n_divisions} divisions: {len(primes)} primes {primesl}.") i

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
< 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,
— 179, 181, 191, 193, 197, 199].
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® Wir verbessern unser Programm zum r
Finden von Primzahlen. """Compute all primes less than 200 using two nested for loops."""

from math import isqrt # the integer square root == int(sqrt(...))

® Als wir mit dem Originalprogramm /
e primes: list[int] = [2] # the list for the primes; We know 2 is prime.
angEfangen haben’ dann haben wir n_divisions: int = 0 # We want to know how many divisions we needed. (S
sofort die Zahl 2 als eine Primzahl in _ ,
for candidate in range(3, 200, 2): # ...all odd numbers less than 200. \!.

unsere List primes gespeichert_ is_prime: bool = True # Let us sssume that candidate’ s prime. ||

: for check in range(3, isqrt(candidate) + 1, 2): # ...odd numbers
® Wir haben dann alle ungeraden n_divisions += 1 # Every test requires ome modulo division. 2

if candidate % check == 0: # modulo == 0: division without rest g

Zahlen weniger als 200 als potentielle oo © Felee  © ehedl ddoades eondidnie Goenly, O

P . hl d-d break # candidate is not a prime. We can stop the inner
rinzanlen candidates = Boep-

durchprobiert.

if is_prime: # If True: no smaller number divides candidate evenly.
primes.append(candidate) # Store candidate in primes list.

® Fiir jede potentielle Primzahl
i # Finally, print the list of prime numbers. /
candidate, haben wir print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.") E
alle alle (ungeraden) Zahlen check aus | python3 for_loop nested primes.py | ,
ra_nge(s, isqrt(candidate)+ 1, Q) After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,

<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,

als mégliche Divisoren getestet. <» 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,
< 179, 181, 191, 193, 197, 199]. |
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Beispiel (2)

e \Wir haben dann alle ungeraden
Zahlen weniger als 200 als potentielle
Prinzahlen candidates
durchprobiert.

Fiir jede potentielle Primzahl
candidate, haben wir

alle alle (ungeraden) Zahlen check aus
range (3, isqrt(candidate)+ 1, 2)
als mogliche Divisoren getestet.

Wenn wir dartiber nachdenken,
erkennen wir, dass wir eigentlich nur
Primzahlen als mégliche Divisoren
testen miussen.

TR R e, B R 0. TR Y 1LER T Y BT T

Sy FAPRER T T TR L

"""Compute all primes less than 200 using two nested for loops.

from math import isqrt # the integer square root int (sqrt(...))
list [int] =

int = 0

[2] # the list for the primes; We kmow 2 %is prime.
# We want to know how many divisions we needed.

primes:
n_divisions: S

200, 2): # .all odd numbers less than 200.
# Let us assume that “candidate’ is prime.

for candidate in range(3,

is_prime: bool = True

for check in range(3, isqrt(candidate) + 1, 2): # ...odd numbers

n_divisions += 1 # Every test requires one modulo division. -
if candidate check == # modulo == division without rest
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner
< loop.

no smaller number divides candidate evenly.
# Store candidate in primes list.

if is_prime: # If True:
primes.append(candidate)

# Finally, print the list of prime numbers. /
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.") ;

| python3 for_loop_nested_primes.py |

After 252 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103, |
<> 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173, 3
— 179, 181, 191, 193, 197, 199]. i
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4
:

"""Compute all primes less than 200, with a for loop over a sequence.

® Fiir jede potentielle Primzahl
candidate, haben wir primes: list[int] = [] # The list for the primes is initially empty.
alle alle (ungeraden) Zahlen check aus ¢ n-divisions: int = 0 # We want to know how many divisions we needed.
range(3, isqrt(candidate)+ 1, 2) for candidate in range(3, 200, 2): # ...all odd numbers less than 200.

is_prime: bool = True # Let us assume that ‘candidate  is prime. |

from math import isqrt # the integer square root == int(sqri(...))

aIS mO I|Che DIViSOFen etestet. limit: int = isqrt(candidate) # Get the mazimum possible divisor. ¥
q P
i ,
] . . ) [,
% ’ 4 for check in primes: # We only test with the odd primes we got. e
¢ ® Wenn wir dariiber nachdenken, 8 Ghowh > NmGe o A e poeniind (odeer 69 Heo e thon |
2 Al o break # we can stop the inner loop here.
; erkennen wir, dass wir elgentIICh nur n_divisions += 1 # Every test requires one modulo division. %
H Aol i if candidate % check == 0: # modulo == 0: division without rest ¥
F Prlmzahlen als mogll(:he DIVIsoren is_prime = False # check divides candidate evenly, so 4
testen mussen break # candidate is not a prime. We can stop the inner
i < loop.
(] er mussen eigentllch nlemals prufen' if is_prime: # If True: no smaller number divides candidate evenly.
primes.append(candidate) # Store candidate in primes list.

ob candidate durch 9 teilbar ist,
denn wir priifen ja schon, ob es durch
3 geteilt werden kann.

primes.insert(0, 2) # Now we insert 2 at the beginning of the list.

# Finally, print the list of prime numbers. ‘i
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_sequence_primes.py |

After 224 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, |
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103, 8§
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173, \-
<~ 179, 181, 191, 193, 197, 199]. "

& A e
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Beispiel (2)

® Fiir jede potentielle Primzahl
candidate, haben wir
alle alle (ungeraden) Zahlen check aus

als mogliche Divisoren getestet.

® \Wenn wir dartiber nachdenken,
erkennen wir, dass wir eigentlich nur
Primzahlen als mdgliche Divisoren
testen miissen.

® \Wir miissen eigentlich niemals priifen,
ob candidate durch 9 teilbar ist,
denn wir priifen ja schon, ob es durch
3 geteilt werden kann.

PSR e MR s . TSR BB AR BARSY Ja2T S

® \Wir miissen auch niemals priifen, ob
wir es durch 55 teilen kdnnen, weil wir
ja schon 5 gepriift haben.

IR, e

range(3, isqrt(candidate)+ 1, 2) for candidate in range(3, 200, 2): # ...

ot AT g 5L R L L

"""Compute all primes less than 200, with a for loop over a sequence."

from math import isqrt # the integer square root == int(sqri(...))
list[int] = []

int = 0

primes: initially empty.

n_divisions:

# The list for the primes is
# We want to know how many divisions we needed.

than 200.
is prime. |

all odd numbers less

is_prime: bool = True # Let us assume that “candidate

limit: int = isqrt(candidate) # Get the mazimum possible divisor.
for check in primes: # We only test with the odd primes we got. g
if check > limit: # If the potential divisor is too big, then ‘!

break
n_divisions

# we can stop the inner loop here.

+= 1 # Every test requires one modulo division.

if candidate % check == 0: # modulo == 0: division without rest [
is_prime = False # check divides candidate evenly, so {
break # candidate is not a prime. We can stop the inner
<~ loop.

if is_prime: # If True:
primes.append(candidate)

no smaller number divides candidate evenly.
# Store candidate in primes list.
primes.insert (0, 2) # Now we insert 2 at the beginning of the list.

# Finally,

print the list of prime numbers. ‘i
print (f"After {n_divisions} divisions:

{len(primes)} primes {primes}.")

| python3 for_loop_sequence_primes.py |

After 224 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, |
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103, E

<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173, \I

<~ 179, 181, 191, 193, 197, 199]. |
B Rl R Ry IS~ -2 "N .
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® \Wenn wir dartiber nachdenken,
erkennen wir, dass wir eigentlich nur
Primzahlen als mdgliche Divisoren
testen miissen.

® \Wir miissen eigentlich niemals priifen,
ob candidate durch 9 teilbar ist,
denn wir priifen ja schon, ob es durch
3 geteilt werden kann.

® \Wir miissen auch niemals priifen, ob
wir es durch 55 teilen kdnnen, weil wir
ja schon 5 gepriift haben.

® Aber wie bekommen wir eine
Sequenz, in der nur Primzahlen sind?

& A e

Thiw &

"""Compute all primes less than 200, with a for loop

from math import isqrt # the integer square Toot ==

list[int] = []
int = 0

primes:
n_divisions:

# The list for the primes is

for candidate in range(3, 200, 2): # .all odd numbers
is_prime: bool = True # Let us assume that
limit: int = isqrt(candidate)
for check in primes:

if check > limit:
break

n_divisions += 1

# If the potential

# Every test requires one modulo

if candidate % check == 0: # modulo == 0:
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop
<~ loop.

if is_prime: # If True:
primes.append(candidate) # Store candidate
primes.insert (0, 2)

# Finally,
print (f"After {n_divisions} divisions:

print the list of prime numbers.

| python3 for_loop_sequence_primes.py |

over a sequence.

int (sqrt(...))

less
“candidate "
# Get the mazimum possible divisor. h

# We only test with the odd primes we got
divisor is too big,

# we can stop the inner loop here.

division without rest

# Now we insert 2 at the beginning of the list.

4
:

initially empty.
# We want to know how many divisions we needed

than 200.
is prime. |

.
then ‘!

division.

2

the inner

no smaller number divides candidate evenly.
in primes

list.

{len(primes)} primes {primes}.") li

After 224 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, |
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103, S

<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173, \i

<~ 179, 181, 191, 193, 197, 199]. |
B Dl T UR R IS~ -2 "N .
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: ® \Wir miissen eigentlich niemals priifen,
. ob candidate durch 9 teilbar ist,
denn wir priifen ja schon, ob es durch
3 geteilt werden kann.

bk L&

® \Wir miissen auch niemals priifen, ob
wir es durch 55 teilen konnen, weil wir
ja schon 5 gepriift haben.

® Aber wie bekommen wir eine
Sequenz, in der nur Primzahlen sind?

® Hm. Wir bauen die ja gerade selber.

i
E.
|
|
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"""Compute all primes less than 200, with a for loop over a sequence.

e

[=

from math import isqrt # the integer square root == int(sqri(...))

primes: list[int] = []
n_divisions: int = 0

# The list for the primes is initially empty.
# We want to know how many divisions we needed.

for candidate in range(3, 200, 2): # .all odd numbers less than 200.
is_prime: bool = True # Let us assume that ‘candidate  is prime. |
limit: int = isqrt(candidate) # Get the mazimum possible divisor.

for check in primes:
if check > limit:

# We only test with the odd primes we got.

# If the potential divisor is too big, then
break # we can stop the inner loop here.

n_divisions += 1 # Every test requires one modulo division.

if candidate % check == 0: # modulo == 0:
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner

<~ loop.

division without rest ®

if is_prime: # If True: no smaller number divides candidate evenly.
primes.append(candidate) # Store candidate in primes list.

primes.insert(0, 2) # Now we insert 2 at the beginning of the list.

[
# Finally, print the list of prime numbers. ‘i
print (f"After {n_divisions} divisions: {len(primes)} primes {primesl}.") |

| python3 for_loop_sequence_primes.py |

After 224 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, |
<> 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
< 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,
<~ 179, 181, 191, 193, 197, 199].

o - p IS~ -2 "N .
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® \Wir miissen auch niemals priifen, ob
wir es durch 55 teilen kdnnen, weil wir
ja schon 5 gepriift haben.

® Aber wie bekommen wir eine
Sequenz, in der nur Primzahlen sind?

® Hm. Wir bauen die ja gerade selber.

® primes beinhaltet ja alle Primzahlen,
die kleiner als candidate sind.

L O e

"""Compute all primes less than 200,

with a for loop over a sequence.

[

from math import isqrt # the integer square root == int(sqri(...))

list[int] = []
int = 0

primes:
n_divisions:

# The list for the primes is initially empty.

# We want to know how many divisions we needed.

for candidate in range(3, 200, 2): # .all odd numbers less than 200.

is_prime: bool = True # Let us assume that ‘candidate  is prime. f
limit: int = isqrt(candidate) # Get the mazimum possible divisor.
for check in primes: # We only test with the odd primes we got. 1!

if check > limit: # If the potential divisor is too big, then ‘!

break # we can stop the inner loop here.

n_divisions += 1 # Every test requires one modulo division. ;
if candidate check == 0: # modulo == 0: division without rest §
is_prime = False # check divides candidate evenly, so 4
break # candidate is not a prime. We can stop the inner
<~ loop.

if is_prime: # If True: no smaller number divides candidate evenly.
primes.append(candidate) # Store candidate in primes list.

primes.insert(0, 2) # Now we insert 2 at the beginning of the list.

# Finally, print the list of prime numbers. E
print (f"After {n_divisions} divisions: {len(primes)} primes {primesl}.") |
| python3 for_loop_sequence_primes.py |

After 224 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, &

< 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
< 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,
< 179, 181, 191, 193, 197, 199].
Y O BRI S e W
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"""Compute all primes less than 200, with a for loop over a sequence.

A ¥ 1 3 L
Aber wie bekommen wir eine from math import isqrt # the integer square root == int(sqri(...)) B
Sequenz, n der nur Prlmzahlen Smd' primes: list[int] = [] # The list for the primes is initially empty. .
<
n_divisions: int = 0 # We want to know how many divisions we needed. B
® Hm. Wir bauen die ja gerade selber.
for candidate in range(3, 200, 2): # ...all odd numbers less than 200.
- 3 J _ is_prime: bool = True # Let us assume that “candidate ™ is prime. f
& L4 primes belnhaltet Jja a”e Pr|mzah|en, limit: int = isqrt(candidate) # Get the mazimum possible divisor. ¥
die kleiner als candidate sind. for check in primes: # We only test with the odd primes we got. l'
if check > limit: # If the potential divisor is too big, then ‘!
: h 3 break # we can stop the imner loop here.

[ ] ;
In einem effizienteren Programm n_divisions += 1 # Every test requires one modulo division. 2
ersetzen wir also elnfaCh den Kopf der if c§nd1d§te check == 0: # modulo == 0: division without rest :
is_prime = False # check divides candidate evenly, so A

inneren Schleife m|t break l# candidate is not a prime. We can stop the inner

< loop.
for check in primes:.
if is_prime: # If True: no smaller number divides candidate evenly.

primes.append(candidate) # Store candidate in primes list.
primes.insert(0, 2) # Now we insert 2 at the beginning of the list.

# Finally, print the list of prime numbers.
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_sequence_primes.py |

After 224 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, |
<> 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103, ~
< 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,
<~ 179, 181, 191, 193, 197, 199].

Y W A R IS~ -2 "N .
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; ® Hm. Wir bauen die ja gerade selber.

® primes beinhaltet ja alle Primzahlen,
die kleiner als candidate sind.

bk L&

® |n einem effizienteren Programm
ersetzen wir also einfach den Kopf der
inneren Schleife mit
for check in primes:.

® Als kleine Performanzverbesserung
schreiben wir diesmal 2 nicht gleich
am Anfang des Programms in die
Liste.

S IR AR E VAT S SRR S SRSy SN vt (O TR 1) AL
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"""Compute all primes less than 200, with a for loop over a sequence.

e

[=

from math import isqrt # the integer square root == int(sqri(...))

primes: list[int] = []
n_divisions: int = 0

# The list for the primes is initially empty.
# We want to know how many divisions we needed.

for candidate in range(3, 200, 2): # .all odd numbers less than 200.
is_prime: bool = True # Let us assume that “candidate  %is prime. |
limit: int = isqrt(candidate) # Get the mazimum possible divisor.

for check in primes:
if check > limit:
break

# We only test with the odd primes we got.

# If the potential divisor is too big, then

# we can stop the inner loop here.

n_divisions += 1 # Every test requires one modulo division.

if candidate % check == 0: # modulo == 0:
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner

<~ loop.

division without rest ®

if is_prime:
primes.append(candidate)

# If True: no smaller number divides candidate evenly.
# Store candidate in primes list.

primes.insert(0, 2) # Now we insert 2 at the beginning of the list.

[
# Finally, print the list of prime numbers. ‘i
print (f"After {n_divisions} divisions: {len(primes)} primes {primesl}.") |

| python3 for_loop_sequence_primes.py |

After 224 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, |
<> 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
< 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,
<~ 179, 181, 191, 193, 197, 199].

o - p IS~ -2 "N .
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4
:

"""Compute all primes less than 200, with a for loop over a sequence.

® primes beinhaltet ja alle Primzahlen,

from math import isqrt # the integer square root == int(sqri(...))
dle klelner als candidate Smd' primes: list[int] = [] # The list for the primes is initially empty.
g n_divisions: int = 0 # We want to know how many divisions we needed.
® |n einem effizienteren Programm
. i for candidate in range(3, 200, 2): # ...all odd numbers less than 200.
ersetzen wir aISO elnfach den Kopf der is_prime: bool = True # Let us assume that ‘candidate  is prime. |
J 5 ¢ limit: int = isqrt(candidate) # Get the mazimum possible divisor. ¥
| inneren Schleife mit i
% . . - for check in primes: # We only test with the odd primes we got. g
¢ for check in primes:. if check > limit: # If the potential divisor is too big, then ‘!
i break # we can stop the imner loop here.
° A n_divisions += 1 # Every test requires one modulo division. g
; Als klelne Performanzverbesserung if candidate % check == 0: # modulo == 0: division without rest 5
4 SChreiben wir d|esma| 2 nICht g|eICh is_prime = False # check divides candidate ewvenly, so -
break # candidate is not a prime. We can stop the inner
. am Anfang des Programms in die < Loop.
Liste if is_prime: # If True: no smaller number divides candidate evenly.
primes.append(candidate) # Store candidate in primes list.

® Stattdessen ﬂ]gen wir die 2 am Ende primes.insert(0, 2) # Now we insert 2 at the beginning of the list.
des Programms in die Liste ein. 5 Pl proot de et 6f pre IBEe. “i

print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_sequence_primes.py |

After 224 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, |
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103, 8§
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173, \-
<~ 179, 181, 191, 193, 197, 199]. "
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Beispiel (2)
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4
:

"""Compute all primes less than 200, with a for loop over a sequence.

® |n einem effizienteren Programm

from math import isqrt # the integer square root == int(sqri(...))
ersetzen wir also einfach den KOpf der primes: list[int] = [] # The list for the primes is initially empty.
inneren Sch|e|fe m|t n_divisions: int = 0 # We want to know how many divisions we needed.
for check in primes: 3 for candidate in range(3, 200, 2): # ...all odd numbers less than 200.
is_prime: bool = True # Let us assume that ‘candidate  is prime. |
3 limit: int = isqrt(candidate) # Get the mazimum possible divisor.
§ ® Als kleine Performanzverbesserung '
% - N - 3 : for check in primes: # We only test with the odd primes we got g
8 . i
g schreiben wir diesmal 2 nicht g|elCh 8 Ghowh > NmGe o A e poeniind (odeor 69 Heo e thon |
. . break # we can stop the imner loop here.
i am Anfang des Programms in die n_divisions += 1 # Every test requires one modulo division. 2
3 Liste if candidate % check == 0: # modulo == 0: division without rest [
F . is_prime = False # check divides candidate evenly, so 4
break # candidate is not a prime. We can stop the inner
. ® Stattdessen fiigen wir die 2 am Ende < loop.
E des Progl’amms in dle LISte ein, if is_prime: # If True: no smaller number divides candidate evenly.

primes.append(candidate) # Store candidate in primes list.
® Dadurch prufen wir dann nICht, ob die primes.insert(0, 2) # Now we insert 2 at the beginning of the list.

ungeraden Zahlen candidate durch # Finally, print the list of prime numbers. ‘i
2 tellbar Slnd print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_sequence_primes.py |

After 224 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, |
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103, 8§
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173, \-
<~ 179, 181, 191, 193, 197, 199]. "

& A e

e = o oo IS~ -2 "N .




RV | St

Beispiel (2)

® Als kleine Performanzverbesserung
schreiben wir diesmal 2 nicht gleich
am Anfang des Programms in die
Liste.

® Stattdessen fiigen wir die 2 am Ende
des Programms in die Liste ein.

® Dadurch priifen wir dann nicht, ob die
ungeraden Zahlen candidate durch
2 teilbar sind.

® Die auRere Schleife wird
Schritt-fiir-Schritt Primzahlen an
primes anhdngen.

PN ¥y SO

A g0 5 R L L =

A RN £ R

"""Compute all primes less than 200, with a for loop over a sequence.

A
:
i

from math import isqrt # the integer square root == int(sqri(...))
list[int] = []

int = 0

primes:
n_divisions:

# The list for the primes is initially empty.
# We want to know how many divisions we needed.

for candidate in range(3, 200, 2): # .all odd numbers
is_prime: bool = True # Let us assume that
limit: int = isqrt(candidate)

less than 200.
“candidate ’ is prime. |
# Get the mazimum possible divisor. h
for check in primes:
if check > limit:
break
n_divisions += 1

# We only test with the odd primes we got.
# If the potential divisor is too big, then
# we can stop the inner loop here.

# Every test requires ome modulo division.

if candidate % check == 0: # modulo == 0: division without rest |
is_prime = False # check divides candidate evenly, so 4
break # candidate is not a prime. We can stop the inner
<~ loop.

if is_prime: # If True: no smaller number divides candidate evenly.
primes.append(candidate) # Store candidate in primes list.

primes.insert(0, 2) # Now we insert 2 at the beginning of the list.

[
# Finally, print the list of prime numbers. ‘i
print (f"After {n_divisions} divisions: {len(primes)} primes {primesl}.") |

| python3 for_loop_sequence_primes.py |

After 224 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, |

<> 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
< 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,
< 179, 181, 191, 193, 197, 199].
e = o oo IS~ -2 "N .
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Beispiel (2)

® Stattdessen fiigen wir die 2 am Ende
des Programms in die Liste ein.

® Dadurch priifen wir dann nicht, ob die
ungeraden Zahlen candidate durch
2 teilbar sind.

® Die auRere Schleife wird
Schritt-fiir-Schritt Primzahlen an
primes anhangen.

® Fiir jeden Wert der Schleifenvariablen
candidate, beinhaltet primes alle
Primzahlen, die kleiner als
candidate sind (auBer 2).

PN ¥y SO

A g0 5 R L L =

A RN £ R

"""Compute all primes less than 200, with a for loop over a sequence.

e AW b

from math import isqrt # the integer square root == int(sqri(...))
primes: list[int] = []
n_divisions: int = 0

# The list for the primes is initially empty.

# We want to know how many divisions we needed.

for candidate in range(3, 200, 2): # .all odd numbers less than 200.
is_prime: bool = True # Let us assume that “candidate  is prime. |
limit: int = isqrt(candidate) # Get the mazimum possible divisor. ¥
for check in primes:

if check > limit:
break

n_divisions += 1

# We only test with the odd primes we got.
# If the potential divisor is too big, then
# we can stop the inner loop here.

# Every test requires ome modulo division.

if candidate % check == 0: # modulo == 0: division without rest |8
is_prime = False # check divides candidate evenly, so 4
break # candidate is not a prime. We can stop the inner
<~ loop.

if is_prime: # If True: no smaller number divides candidate evenly.
primes.append(candidate) # Store candidate in primes list.

primes.insert(0, 2) # Now we insert 2 at the beginning of the list.

[
# Finally, print the list of prime numbers. ‘i
print (f"After {n_divisions} divisions: {len(primes)} primes {primesl}.") |

| python3 for_loop_sequence_primes.py |

After 224 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, |

<> 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
< 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,
< 179, 181, 191, 193, 197, 199].
e = o oo IS~ -2 "N .
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:

"""Compute all primes less than 200, with a for loop over a sequence.

® Dadurch priifen wir dann nicht, ob die

from math import isqrt # the integer square root == int(sqri(...))
ungeraden Zahlen candidate durch primes: list[int] = [] # The list for the primes is initially empty.
2 teilbar sind. n_divisions: int = 0 # We want to kmow how many divisions we needed.
= e 1 for candidate in range(3, 200, 2): # ...all odd numbers less than 200.
® Die auBere Schleife wird is_prime: bool = True # Let us assume that ‘candidate’ 4is prime. |
5 1 ¥ . limit: int = isqrt(candidate) # Get the mazimum possible divisor. ¥
~ Schritt-fiir-Schritt Primzahlen an i
% 2 . for check in primes: # We only test with the odd primes we got. <
g primes anhangen. if check > limit: # If the potential divisor is too big, then ‘!
i break # we can stop the imner loop here.
A : - n_divisions += 1 # Every test requires one modulo division. g
3 Fir Jeden Wert der Schleifenvariablen if candidate % check == 0: # modulo == 0: division without rest [
4 candidate be|nha|tet Primes a”e is_prime = False # check divides candidate ewvenly, so -
: break # candidate is not a prime. We can stop the inner
. Primzahlen, die kleiner als < loop.
candidate Slnd (au@er 2) if is_prime: # If True: no smaller number divides candidate evenly.
primes.append(candidate) # Store candidate in primes list.
® Natirlich mussen wir nur die Werte primes.insert(0, 2) # Now we insert 2 at the beginning of the list.
von check prufen, die kleiner oder # Finally, print the list of prime numbers. ‘i
print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

gleich isqrt(candidate) sind.

| python3 for_loop_sequence_primes.py |

After 224 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, |
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103, 8§
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173, \-
<~ 179, 181, 191, 193, 197, 199]. "
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Beispiel (2)

® Die auRere Schleife wird
Schritt-fiir-Schritt Primzahlen an
primes anhangen.

® Fiir jeden Wert der Schleifenvariablen
candidate, beinhaltet primes alle
Primzahlen, die kleiner als
candidate sind (auRer 2).

® Natiirlich miissen wir nur die Werte
von check priifen, die kleiner oder
gleich isqrt(candidate) sind.

® Darum speichern wir diesen Wert in
einer neuen Variablen 1imit, so dass
wir ihn nicht in der inneren Schleife
wieder und wieder berechnen miissen.

AT gt 5 T

"""Compute all primes less than 200, with a for loop over a sequence.

from math import isqrt # the integer square root == int(sqri(...))
list[int] = []

int = 0

primes: initially empty.

n_divisions:

# The list for the primes is
# We want to know how many divisions we needed.

200, 2): # .all odd numbers less than 200.
# Let us assume that “candidate’ is prime.
# Get the mazimum possible divisor.

for candidate in range(3,
is_prime: bool = True
limit: int = isqrt(candidate)

# We only test with the odd primes we got.
# If the potential divisor is too big, then
# we can stop the imner loop here.

# Every test requires one modulo division.

for check in primes:

if check > limit:
break

n_divisions += 1

if candidate % check == # modulo == division without rest
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner
<~ loop.

no smaller number divides candidate evenly.
# Store candidate in primes list.

if is_prime: # If True:
primes.append(candidate)
primes.insert(0, 2) # Now we insert 2 at the beginning of the list.

# Finally,
print (f"After {n_divisions} divisions:

print the list of prime numbers.
{len(primes)} primes {primes}.")

| python3 for_loop_sequence_primes.py |

After 224 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,
<~ 179, 181, 191, 193, 197, 199].
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Beispiel (2)
® Fiir jeden Wert der Schleifenvariablen
candidate, beinhaltet primes alle
Primzahlen, die kleiner als
candidate sind (auler 2).

® Natiirlich miissen wir nur die Werte
von check priifen, die kleiner oder
gleich isqrt(candidate) sind.

® Darum speichern wir diesen Wert in
einer neuen Variablen 1imit, so dass
wir ihn nicht in der inneren Schleife
wieder und wieder berechnen miissen.

® Mit break konnen wir dann die
innere Schleife abbrechen, wenn wir
dieses 1imit erreichen.

AT gt 5 T

"""Compute all primes less than 200, with a for loop over a sequence.

from math import isqrt # the integer square root == int(sqri(...))
list[int] = []

int = 0

primes: initially empty.

n_divisions:

# The list for the primes is
# We want to know how many divisions we needed.

200, 2): # .all odd numbers less than 200.
# Let us assume that “candidate ™ is prime.
# Get the mazimum possible divisor.

for candidate in range(3,
is_prime: bool = True
limit: int = isqrt(candidate)

# We only test with the odd primes we got.
# If the potential divisor is too big, then
# we can stop the imner loop here.

# Every test requires one modulo division.

for check in primes:

if check > limit:
break

n_divisions += 1

if candidate % check == # modulo == division without rest
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop the inner
<~ loop.

no smaller number divides candidate evenly.
# Store candidate in primes list.

if is_prime: # If True:
primes.append(candidate)
primes.insert (0, 2) # Now we insert 2 at the begimning of the list.

# Finally,
print (f"After {n_divisions} divisions:

print the list of prime numbers.
{len(primes)} primes {primes}.")

| python3 for_loop_sequence_primes.py |

After 224 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103,
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173,
<~ 179, 181, 191, 193, 197, 199].
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Beispiel (2)
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® Natirlich mussen wir nur die Werte
von check priifen, die kleiner oder
gleich isqrt(candidate) sind.

® Darum speichern wir diesen Wert in
einer neuen Variablen 1imit, so dass
wir ihn nicht in der inneren Schleife
wieder und wieder berechnen miissen.

® Mit break konnen wir dann die
innere Schleife abbrechen, wenn wir
dieses 1imit erreichen.

® Nach dem die dulere Schleife fertig
ist, fligen wir noch die 2 an Index 0
in die Liste ein.

& A e

Thiw &

"""Compute all primes less than 200, with a for loop

from math import isqrt # the integer square Toot ==

primes: list[int] = []
n_divisions: int = 0

# The list for the primes is

for candidate in range(3, 200, 2): # .all odd numbers
is_prime: bool = True # Let us assume that
limit: int = isqrt(candidate)
for check in primes:

if check > limit:
break

n_divisions += 1

# If the potential

# Every test requires one modulo

if candidate % check == 0: # modulo == 0:
is_prime = False # check divides candidate evenly, so
break # candidate is not a prime. We can stop
<~ loop.

if is_prime: # If True:
primes.append(candidate) # Store candidate
primes.insert (0, 2)

# Finally,
print (f"After {n_divisions} divisions:

print the list of prime numbers.

| python3 for_loop_sequence_primes.py |

over a sequence.

int (sqrt(...))

less
“candidate "
# Get the mazimum possible divisor. h

# We only test with the odd primes we got
divisor is too big,

# we can stop the inner loop here.

division without rest

# Now we insert 2 at the beginning of the list.

4
:

initially empty.
# We want to know how many divisions we needed

than 200.
is prime. |

.
then ‘!

division.

2

the inner

no smaller number divides candidate evenly.
in primes

list.

{len(primes)} primes {primes}.") li

After 224 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, |
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103, S

<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173, \i

<~ 179, 181, 191, 193, 197, 199]. |
B Dl T UR R IS~ -2 "N .
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"""Compute all primes less than 200, with a for loop over a sequence.

® Darum speichern wir diesen Wert in

from math import isqrt # the integer square root == int(sqri(...))
cinersneuen Va”ablen llmlt’ SO dass primes: list[int] = [] # The list for the primes is initially empty.
Wir |hn n|cht in der inneren Schlence n_divisions: int = 0 # We want to know how many divisions we needed.
wieder und wieder berechnen miussen. for candidate in range(3, 200, 2): # ...all odd numbers less than 200.
is_prime: bool = True # Let us assume that “candidate  is prime. |
= - ; 8 limit: int = isqrt(candidate) # Get the mazimum possible divisor. ¥
~ ® Mit break kénnen wir dann die i
% > % X for check in primes: # We only test with the odd primes we got. <
g innere Schleife abbrechen, wenn wir 6 Ghowh > NEmGe o A e poeniind (iodeor 69 Heo Begs thon |
. s . break # we can stop the imner loop here.
i dieses 1imit erreichen. n_divisions += 1 # Every test requires one modulo division. %
3 if candidate % check == 0: # modulo == 0: division without rest [
4 ° Nach dem dle éuEere Schlelfe fertlg is_prime = False # check divides candidate ewvenly, so -
break # candidate is not a prime. We can stop the inner
. ist, figen wir noch die 2 an Index 0 < loop.
in d|e L|Ste ein_ if is_prime: # If True: no smaller number divides candidate evenly.
primes.append(candidate) # Store candidate in primes list.

® Die Liste ist dann genau die selbe, Wie - prines.insert(0, 2) # wow we insert 2 at the veginning of the Liat.
beim Origina|pl’0gl’amm- # Finally, print the list of prime numbers. ‘i

print (f"After {n_divisions} divisions: {len(primes)} primes {primes}.")

| python3 for_loop_sequence_primes.py |

After 224 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, |
<~ 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103, 8§
<~ 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173, \-
<~ 179, 181, 191, 193, 197, 199]. "
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Beispiel (2)

® Mit break konnen wir dann die
innere Schleife abbrechen, wenn wir
dieses 1imit erreichen.

® Nach dem die duRere Schleife fertig
ist, fligen wir noch die 2 an Index 0
in die Liste ein.

® Die Liste ist dann genau die selbe, wie
beim Originalprogramm.

® Allerdings brauchen wir nun nur 224
Divisionen anstatt von 252.

A G

B T

"""Compute all primes less than 200, with a for loop over a sequence.

from math import isqrt # the integer square root == int(sqri(...))
primes: list[int] = []

n_divisions: int = 0

# The list for the primes is initially empty.
# We want to know how many divisions we needed

for candidate in range(3, 200, 2): # .all odd numbers less than 200.
is_prime: bool = True # Let us assume that “candidate  is prime. |
limit: int = isqrt(candidate) # Get the mazimum possible divisor.

for check in primes:

if check > limit:
break

n_divisions += 1

if candidate % check ==

# We only test with the odd primes we got
# If the potential divisor is too big, then
# we can stop the inner loop here.

# Every test requires one modulo division.

# modulo == 0:

division without rest

is_prime = False # check divides candidate evenly, so 4
break # candidate is not a prime. We can stop the inner
<~ loop.

if is_prime: # If True:
primes.append(candidate)

no smaller number divides candidate evenly.
# Store candidate in primes list.

primes.insert(0, 2) # Now we insert 2 at the beginning of the list.

[
# Finally, print the list of prime numbers. ‘i
print (f"After {n_divisions} divisions: {len(primes)} primes {primesl}.") |

| python3 for_loop_sequence_primes.py |

After 224 divisions: 46 primes [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, &

< 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103, &
< 107, 109, 113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173, ﬂ
< 179, 181, 191, 193, 197, 199].
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Zusammenfassung

® Mit for-Schleifen sind wir nun wieder ein ganzes Stiick ndher an “richtiges”
i* Programmieren gekommen.
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' Zusammenfassung

" e Mit for-Schleifen sind wir nun wieder ein ganzes Stiick niher an “richtiges"

2 .
I Programmieren gekommen.
1

® Wir konnen jetzt richtige Algorithmen implementieren, wie das Berechnen von Primzahlen.
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® Mit for-Schleifen sind wir nun wieder ein ganzes Stiick naher an “richtiges”
Programmieren gekommen.

St s 5 e ey ML alENN L
Zusammenfassung 1
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® Wir konnen jetzt richtige Algorithmen implementieren, wie das Berechnen von Primzahlen.

~® Wir kdnnen mit for-Schleifen {iber Ganzzahl-Sequenzen iterieren oder iiber die Daten in
,3 einer Kollektion.
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' Zusammenfassung

l.
-$
;‘l‘i
4

Mit for-Schleifen sind wir nun wieder ein ganzes Stiick naher an “richtiges”
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' Programmieren gekommen. '

Wir konnen jetzt richtige Algorithmen implementieren, wie das Berechnen von Primzahlen.

Wir kdnnen mit for-Schleifen liber Ganzzahl-Sequenzen iterieren oder iiber die Daten in |
einer Kollektion.

Wir konnen Schleifen mit break friihzeitig abbrechen.
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Zusammenfassung
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Mit for-Schleifen sind wir nun wieder ein ganzes Stiick naher an “richtiges”
I Programmieren gekommen.

® Wir konnen jetzt richtige Algorithmen implementieren, wie das Berechnen von Primzahlen.

® Wir kdnnen mit for-Schleifen iiber Ganzzahl-Sequenzen iterieren oder iiber die Daten in |
einer Kollektion. "

(]

Wir konnen Schleifen mit break friihzeitig abbrechen.

® Wir konnen auch mit continue in die nichste Iteration springen. i
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Zusammenfassung

® Mit for-Schleifen sind wir nun wieder ein ganzes Stiick naher an “richtiges”
Programmieren gekommen.

T EERE A T TR n‘f"

® Wir konnen jetzt richtige Algorithmen implementieren, wie das Berechnen von Primzahlen.

® Wir kdnnen mit for-Schleifen iiber Ganzzahl-Sequenzen iterieren oder iiber die Daten in
einer Kollektion.

® Wir kdnnen Schleifen mit break friihzeitig abbrechen.
® Wir kdnnen auch mit continue in die nachste lteration springen.

® Und wir kdnnen Schleifen und Alternativen beliebig ineinander verschachteln.
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Thank youl
Vielen Dank!
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Bash is a the shell used under Ubuntu Linux, i.e., the program that “runs” in the terminal and interprets your commands, allowing
you to start and interact with other programs*49:7® | earn more at https://www.gnu.org/software/bash.

C is a programming language, which is very successful in system programming situations2254

client In a client-server architecture, the client is a device or process that requests a service from the server. It initiates the
communication with the server, sends a request, and receives the response with the result of the request. Typical examples for
clients are web browsers in the internet as well as clients for database management systems (DBMSes), such as psql.

client-server architecture is a system design where a central server receives requests from one or multiple clients®43:52,55,58  Thege requests and
responses are usually sent over network connections. A typical example for such a system is the World Wide Web (WWW),
where web servers host websites and make them available to web browsers, the clients. Another typical example is the structure
of database (DB) software, where a central server, the DBMS, offers access to the DB to the different clients. Here, the client
can be some terminal software shipping with the DBMS, such as psql, or the different applications that access the DBs.

DB A database is an organized collection of structured information or data, typically stored electronically in a computer system.
Databases are discussed in our book Databases’~.

DBMS A database management system is the software layer located between the user or application and the DB. The DBMS allows
the user/application to create, read, write, update, delete, and otherwise manipulate the data in the DB78.

. . . “, . " . i

escape sequence Escaping is the process of presenting “forbidden” characters or symbols in a sequence of characters or symbols. In Python”*, !
string escapes allow us to include otherwise impossible characters, such as string delimiters, in a string. Each such character is

represented by an escape sequence, which usually starts with the backslash character (“\")?. In Python strings, the escape {

sequence \", for example, stands for ", the escape sequence \\ stands for \, and the escape sequence \n stands for a
newline or linebreak character. In Python f-strings, the escape sequence {{ stands for a single curly brace {. In

PostgreSQL”3, similar C-style escapes (starting with “\"") are supported®”.


https://www.gnu.org/software/bash
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f-string

IT

LAMP Stack

Linux

MariaDB
Microsoft Windows
modulo division

MySQL

PostgreSQL
psql
Python

let you include the results of expressions in string512'29_31'46'62. They can contain expressions (in curly braces) like
£"a{6-1}b" that are then transformed to text via (string) interpolation, which turns the string to "a5b". F-strings are

delimited by £"...".

information technology

A system setup for web applications: Linux, Apache (a webserver), MySQL, and the server-side scripting language PHP3:36,
is the leading open source operating system, i.e., a free alternative for Microsoft Windows>'35:61:71.72 \We recommend using
it for this course, for software development, and for research. Learn more at https://www.linux.org. Its variant Ubuntu is
particularly easy to use and install.

An open source relational database management system that has forked off from MySQL1'2'4’23’45’554 See

https://mariadb.org for more information.

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

is, in Python, done by the operator 7, that computes the remainder of a division. 15 % 6 gives us 3.

An open source relational database management system?23:57:69.77 \ySQL is famous for its use in the LAMP Stack. See
https://www.mysql.com for more information.

An open source object-relational DBMS27:51,53,69 gee https://postgresql.org for more information.

is the client program used to access the PostgreSQL DBMS server.

37,42,44,74

The Python programming language , i.e., what you will learn about in our book”#. Learn more at

https://python.org.


https://www.linux.org
https://mariadb.org
https://www.microsoft.com/windows
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https://postgresql.org
https://python.org
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relational database

server

(string) interpolation

terminal

Ubuntu

Www

A relational DB is a database that organizes data into rows (tuples, records) and columns (attributes), which collectively form
tables (relations) where the data points are related to each other®:32:34,63,68,73,76

In a client-server architecture, the server is a process that fulfills the requests of the clients. It usually waits for incoming
communication carring the requests from the clients. For each request, it takes the necessary actions, performs the required
computations, and then sends a response with the result of the request. Typical examples for servers are web servers'3 in the
internet as well as DBMSes. It is also common to refer to the computer running the server processes as server as well, i.e., to
call it the “server computer’4?.

The Structured Query Language is basically a programming language for querying and manipulating relational
databases!#/18-20,38,47,64-66,68 |; {5 nderstood by many DBMSes. You find the Structured Query Language (SQL)

commands supported by PostgreSQL in the reference®®.

In Python, string interpolation is the process where all the expressions in an f-string are evaluated and the final string is
constructed. An example for string interpolation is turning f"Rounded {1.234:.2f}" to "Rounded 1.23".

A terminal is a text-based window where you can enter commands and execute them®*%. Knowing what a terminal is and
how to use it is very essential in any programming- or system administration-related task. If you want to open a terminal
under Microsoft Windows, you can Druck auf (28 ]+ R, dann Schreiben von cmd, dann Druck auf [ J . Under Ubuntu Linux,
opens a terminal, which then runs a Bash shell inside.

is a variant of the open source operating system Linux*®3°. We recommend that you use this operating system to follow this
class, for software development, and for research. Learn more at https://ubuntu.com. If you are in China, you can download it
from https://mirrors.ustc.edu.cn/ubuntu-releases.

World Wide Web®2*

—


https://ubuntu.com
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is the ratio of the circumference U of a circle and its diameter d, i.e., 7 = U/d. = € R is an irrational and transcendental
number?8:39:50 \hich is approximately m ~ 3.141592 653 589 793 238 462 643. In Python, it is provided by the math module
as constant pi with value 3.141592653589793.

with i, 5 € Z and i < j is the set that contains all integer numbers in the inclusive range from i to j. For example, 5..9 is
equivalent to {5,6,7,8,9}

is Euler's numberzs, the base of the natural logarithm. e € R is an irrational and transcendental number28'3g, which is
approximately e & 2.718 281 828 459 045 235 360. In Python, it is provided by the math module as constant e with
value 2.718281828459045 .

the set of the natural numbers excluding 0, i.e., 1, 2, 3, 4, and so on. It holds that N; C Z.
the set of the real numbers.

the set of the integers numbers including positive and negative numbers and 0, i.e., ..., -3,-2,-1,0, 1, 2, 3, ..., and so on.
It holds that Z C R.
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