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

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

® Wir haben bereits List Comprehension gelernt.
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Comprehensmn Nur fur L|sten7

® Wir haben bereits List Comprehension gelernt.

® Das ist ein sehr elegantes und machtiges Werkzeug um, nun ja, Listen zu erstellen.
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Comprehension: Nur fiir Listen?
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® Wir haben bereits List Comprehension gelernt.

e

® Das ist ein sehr elegantes und machtiges Werkzeug um, nun ja, Listen zu erstellen.

e Waire es nicht eigenartig wenn so ein Werkzeug nur fir Listen zur Verfiigung stiinde?
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. Comprehension: Nur fiir Listen?

Wir haben bereits List Comprehension gelernt.

® Das ist ein sehr elegantes und machtiges Werkzeug um, nun ja, Listen zu erstellen.

Ware es nicht eigenartig wenn so ein Werkzeug nur fiir Listen zur Verfiigung stiinde?

Was ist mit den anderen Kollektions-Datentypen?
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. Comprehension: Nur fiir Listen?
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Wir haben bereits List Comprehension gelernt.
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® Das ist ein sehr elegantes und machtiges Werkzeug um, nun ja, Listen zu erstellen.

e Waire es nicht eigenartig wenn so ein Werkzeug nur fir Listen zur Verfiigung stiinde?
| ® Was ist mit den anderen Kollektions-Datentypen? §
1 A
& ® Tatsichlich gibt es das auch fiir Mengen und Dictionaries. 5
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7 Comprehension: Nur fiir Listen?
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Wir haben bereits List Comprehension gelernt.

® Das ist ein sehr elegantes und machtiges Werkzeug um, nun ja, Listen zu erstellen.

Ware es nicht eigenartig wenn so ein Werkzeug nur fiir Listen zur Verfiigung stiinde?

Was ist mit den anderen Kollektions-Datentypen?

Tatsachlich gibt es das auch fiir Mengen und Dictionaries.

Wir schauen uns jetzt Ersteres an und danach dann Letzteres. ..



Set Comprehension




"""Set Comprehension in Python."""

TR RN VB0 N T L AL
Set Comprehension 3’

# Create a set from all the items in a sequence.

# 'expression' ts usually an expression whose result depends on 'item'.
{expression for item in sequence} ?
# Create a set from those titems in a sequence for which 'condition'
# evaluates to True.

# 'expression
#
{

' and 'condition' are usually ezpressions whose results [

depend on 'item'. !
expression for item in sequence if condition} ﬁ
l

® Mengen kénnen mit Set Comprehension erstellt werden.




"""Set Comprehension in Python."""
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Set Comprehension B
# Create a set from all the items in a sequence.
# 'expression' ts usually an expression whose result depends on 'item'.
{expression for item in sequence}

# Create a set from those titems in a sequence for which 'condition'
# evaluates to True.

# 'expression
#
{

' 1

and 'condition' are usually exzpressions whose results t

depend on 'ttem'.
expression for item in sequence if condition}

® Mengen kénnen mit Set Comprehension erstellt werden.

e Set Comprehension funktioniert genau so wie List Comprehension. }
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Set Comprehension

"""Set Comprehension in Python."""

# Create a set from all the items in a sequence.
# 'expression' ts usually an expression whose result depends on 'item'.
{expression for item in sequence}

Create a set from those items 1in a sequence for which 'condition'

#

# evaluates to True.

# 'expression' and 'condition' are usually exzpressions whose results k
# depend on 'item'. !
{expression for item in sequence if condition}

® Mengen kdnnen mit Set Comprehension erstellt werden.
e Set Comprehension funktioniert genau so wie List Comprehension. |

® Die Syntax ist im Grunde gleich und unterscheidet sich nur in der Verwendung von
geschweiften Klammern an Stelle von eckigen Klammern.



Beispiel

® Schauen wir uns ein paar Beispiele als | +visinpie examples for set comprehension."n"
Programm
simple_set_comprehension.py an.

from math import isqrt # computes the integer parts of square roots

roots_1: set[int] = set() # We can start with an empty set.

for i in range(100): # Then we use a for-loop over the numbers 0 to 99.
roots_1.add(isqrt(i)) # Add the integer part of sqrt to the set.

print (£" result of construction: {roots_1}") # Print the result.

# Or we use set comprehension as follows:
roots_2: set[int] = {isqrt(j) for j in range (100)}

print (f"result of comprehension: {roots_2}") # Print the result.

# Compute the set of numbers in 2..99 which are not prime.

not_primes: set[int] = {k for k in range(2, 100) ;

for m in range(2, isqrt(k) + 1) if k % m == 0} |
# The set of numbers in 2..99 which are not in not_primes are primes. K
primes: set[int] = {n for n in range(2, 100) if n not in not_primes} :

print (f"prime numbers 1: {primes}")

# We could also use this method that creates a set from a range and uses |
# the set difference operator.
print (f"prime numbers 2: {set(range(2, 100)).difference(not_primes)}")

| python3 simple_set_comprehension.py |

result of construction: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

result of comprehension: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

prime numbers 1: {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}

prime numbers 2: {2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43,
—> 47, 83, b9, 61, 67, 71, 73,



https://github.com/thomasWeise/programmingWithPythonCode/blob/7c8794392b4183431806c181e7392ba110a18dbe/iteration/simple_set_comprehension.py
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Beispiel

® Schauen wir uns ein paar Beispiele als
Programm
simple_set_comprehension.py an.

® In dem Programm erstellen wir erst
eine Menge mit den Ergebnissen der
isqrt-Funktion aus dem Modul
math.

o

"""Simple examples for set comprehension.
from math import isqrt # computes the integer parts of square roots

roots_1: set[int] = set() # We can start with an empty set.

for i in range(100): # Then we use a for-loop over the numbers 0 to 99.
roots_1.add(isqrt(i)) # Add the integer part of sqrt to the set.

print (f" result of construction: {roots_1}") # Print the result.

# Or we use set comprehension as follows:
roots_2: set[int] = {isqrt(j) for j in range (100)}
print (f"result of comprehension: {roots_2}") # Print the result.

# Compute the set of numbers in 2..99 which are not prime.
not_primes: set[int] = {k for k in range(2, 100)

—

for m in range(2, isqrt(k) + 1) if k % m == 0}
# The set of numbers in 2..99 which are not in not_primes are primes. A
primes: set[int] = {n for n in range(2, 100) if n not in not_primes} /
print (f"prime numbers 1: {primes}") 3

# We could also use this method that creates a set from a range and uses |

# the set difference operator.

print (f"prime numbers 2: {set(range(2, 100)).difference(not_primes)}") i
|
|
|
|

| python3 simple_set_comprehension.py |

result of construction: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

result of comprehension: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

prime numbers 1: {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}

prime numbers 2: {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}
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Beispiel

® Schauen wir uns ein paar Beispiele als
Programm
simple_set_comprehension.py an.

® In dem Programm erstellen wir erst
eine Menge mit den Ergebnissen der
isqrt-Funktion aus dem Modul
math.

® Diese Funktion liefert den
ganzzahligen Teil der Quadratwurzel,

also isqrt(i) = L\/TJ

o

"""Simple examples for set comprehension.
from math import isqrt # computes the integer parts of square roots

roots_1: set[int] = set() # We can start with an empty set.

for i in range(100): # Then we use a for-loop over the numbers 0 to 99.
roots_1.add(isqrt(i)) # Add the integer part of sqrt to the set.

print (f" result of construction: {roots_1}") # Print the result.

# Or we use set comprehension as follows:
roots_2: set[int] = {isqrt(j) for j in range (100)}
print (f"result of comprehension: {roots_2}") # Print the result.

# Compute the set of numbers in 2..99 which are not prime.
not_primes: set[int] = {k for k in range(2, 100) ¥

for m in range(2, isqrt(k) + 1) if k % m == 0} |
# The set of numbers in 2..99 which are not in not_primes are primes. 1
primes: set[int] = {n for n in range(2, 100) if n not in not_primes} /
print (f"prime numbers 1: {primes}") 3
# We could also use this method that creates a set from a range and uses |

# the set difference operator.
print (f"prime numbers 2: {set(range(2, 100)).difference(not_primes)}")

| python3 simple_set_comprehension.py |

result of construction: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

result of comprehension: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

prime numbers 1: {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}

prime numbers 2: {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}
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Beispiel

Schauen wir uns ein paar Beispiele als
Programm
simple_set_comprehension.py an.

In dem Programm erstellen wir erst
eine Menge mit den Ergebnissen der
isqrt-Funktion aus dem Modul
math.

Diese Funktion liefert den
ganzzahligen Teil der Quadratwurzel,

also isqrt(i) = L\/TJ

Wir wollen eine Menge erstellen mit
allen Ergebnissen dieser Funktion fiir
die Werte i von 0 bis 99.

"""Simple examples for set comprehension."""

from math import isqrt # computes the integer parts of square roots

roots_1: set[int] = set() # We can start with an empty set.

for i in range(100): # Then we use a for-loop over the numbers 0 to 99.
roots_1.add(isqrt(i)) # Add the integer part of sqrt to the set.

print (f" result of construction: {roots_1}") # Print the result.

# Or we use set comprehension as follows:
roots_2: set[int] = {isqrt(j) for j in range (100)}
print (f"result of comprehension: {roots_2}") # Print the result.

# Compute the set of numbers in 2..99 which are not prime.
not_primes: set[int] = {k for k in range(2, 100)

for m in range(2, isqrt(k) + 1) if k % m == 0}
# The set of numbers in 2..99 which are not in not_primes are primes.
primes: set[int] = {n for n in range(2, 100) if n not in not_primes}
print (f"prime numbers 1: {primes}") 3
# We could also use this method that creates a set from a range and uszs]g
# the set difference operator.
print (f"prime numbers 2: {set(range(2, 100)).difference(not_primes)}") |

| python3 simple_set_comprehension.py |

result of construction: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}
result of comprehension: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}
prime numbers 1: {2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41,
—» 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97}
prime numbers 2: {2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41,
— 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97}
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Beispiel

® Schauen wir uns ein paar Beispiele als | +visinpie examples for set comprehension."n"
Programm from math import isqrt # computes the integer parts of square roots
Slmple—set—comprehen81on‘py an. roots_1: set[int] = set() # We can start with an empty set.
for i in range(100): # Then we use a for-loop over the numbers 0 to 99.
® |n dem Programm erstellen wir erst roots_1.add(isqrt(i)) # Add the integer part of sqrt to the set.
print (f" result of construction: {roots_1}") # Print the result.

eine Menge mit den Ergebnissen der
2 X # 0r we use set comprehension as follows:
isqrt-Funktion aus dem Modul roots_2: setlint] = {isqrt(j) for j in range (1000}

print (f"result of comprehension: {roots_2}") # Print the result.

math.
# Compute the set of numbers in 2..99 which are not prime.
s 5 5 not_primes: set[int] = {k for k in range(2, 100)
O Dlese Funkt|0n Ilefert den for m in range(2, isqrt(k) + 1) if k % m == 0}

: . # The set of numbers in 2..99 which are not 4in not_primes are primes.
ganzzahllgen Tell der QUadrathrZel, primes: set[int] = {n for n in range(2, 100) if n not in not_primes}
also isqrt(i) il L\/E—J print (f"prime numbers 1: {primes}") 5

i 4 b # We could also use this method that creates a set from a rTange and uses
® Wir wollen eine Menge erstellen mit # the set differemce operator.

print (f"prime numbers 2: {set(range(2, 100)).difference(not_primes)}")

allen Ergebnissen dieser Funktion fiir
die Werte i von 0 bis 99.

| python3 simple_set_comprehension.py |

result of construction: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

result of comprehension: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

o \Wir probieren zwel Még“chkeiten' um prime numbers 1: {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}

SO €elne Menge zu erstellen. prime numbers 2: {2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37,
< 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97}
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Beispiel

® |n dem Programm erstellen wir erst OO o oD A5 008 GempEahtaien, 100
eine Menge mlt den Ergebnlssen der from math import isqrt # computes the integer parts of square roots
lSqrt—FUnkt|on aus dem MOdU| roots_1: set[int] = set() # We can start with an empty set.
math for i in range(100): # Then we use a for-loop over the numbers 0 to 99.

roots_1.add(isqrt(i)) # Add the integer part of sqrt to the set.
print (f" result of construction: {roots_1}") # Print the result.

® Diese Funktion liefert den
4 i # Or we use set comprehension as follows:
ganzzahligen Teil der Quadratwurzel, roots_2: setlint] = {isqrt(j) for j in range (100}

n n = print(f"result of comprehension: {roots_2}") # Print the result.
also isqrt(i) = [V1i].

# Compute the set of numbers in 2..99 which are not prime.
not_primes: set[int] = {k for k in range(2, 100)

® Wir wollen eine Menge erstellen mit fow m S memEa(@, AsEe@) © 1) &6 & @ m == O
’ . £ i # The set of numbers in 2..99 which are not in not_primes are primes.
a”en Ergebnlssen dleser Funktlon fur primes: set[int] = {n for n in range(2, 100) if n not in not_primes}
die Werte i von 0 biS 99 print (f"prime numbers 1: {primes}") 3

# We could also use this method that creates a set from a rTange and uses

® Wir probieren zwei Moglichkeiten, um == # tre set aifserence operator.

i print (f"prime numbers 2: {set(range(2, 100)).difference(not_primes)}")
so eine Menge zu erstellen.
| python3 simple_set_comprehension.py |

o Wir erste”en zuerst eine |eere result of construction: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}
result of comprehension: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}
Menge roots_l_ prime numbers 1: {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}
prime numbers 2: {2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37,
— 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97}
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Beispiel

Diese Funktion liefert den
ganzzahligen Teil der Quadratwurzel,

also isqrt (i) = |Vi].

Wir wollen eine Menge erstellen mit
allen Ergebnissen dieser Funktion fiir
die Werte i von 0 bis 99.

Wir probieren zwei Méglichkeiten, um
so eine Menge zu erstellen.

Wir erstellen zuerst eine leere
Menge roots_1.

Dann fiigen wir iterativ neue
Ergebnisse von isqrt mit Hilfe von
roots_1.add in einer for-Schleife
an.

"nnSimple examples for set comprehension."""

from math import isqrt # computes the integer parts of square roots

roots_1: set[int] = set() # We can start with an empty set.

for i in range(100): # Then we use a for-loop over the numbers 0 to 99.
roots_1.add(isqrt(i)) # Add the integer part of sqrt to the set.

print (f" result of construction: {roots_1}") # Print the result.

# 0r we use set comprehension as follows:
roots_2: set[int] = {isqrt(j) for j in range (100)}
print (f"result of comprehension: {roots_2}") # Print the result.

# Compute the set of numbers in 2..99 which are not prime.
not_primes: set[int] = {k for k in range(2, 100)

for m in range(2, isqrt(k) + 1) if k % m == 0}
# The set of numbers in 2..99 which are not in not_primes are primes.
primes: set[int] = {n for n in range(2, 100) if n not in not_primes}

print (f"prime numbers 1: {primes}")

# We could also use this method that creates a set from a rTange and uses
# the set difference operator. i
print (f"prime numbers 2: {set(range(2, 100)).difference(not_primes)}") |

| python3 simple_set_comprehension.py |

result of construction: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

result of comprehension: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

prime numbers 1: {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}

prime numbers 2: {2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37,
— 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97}
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Beispiel

® Wir wollen eine Menge erstellen mit wiuSimple examples for set comprehension."""
allen Ergebnissen dieser Funktion fiir e oGl SRR 00T
die Werte i von 0 bis 99.

# computes the integer parts of square roots

roots_1: set[int] = set() # We can start with an empty set.
for i in range(100): # Then we use a for-loop over the numbers 0 to 99.
o \Wir probieren zwel Méglichkeiten um roots_1.add(isqrt(i)) # Add the integer part of sqrt to the set.
’

print (f" result of construction: {roots_1}") # Print the result.

so eine Menge zu erstellen.

# Or we use set comprehension as follows:
roots_2: set[int] = {isqrt(j) for j in range (100)}

L er erSte“en zuerst eine |eere print (f"result of comprehension: {roots_2}") # Print the result.
Menge I‘OOtS_l. # Compute the set of numbers in 2..99 which are not prime.
not_primes: set[int] = {k for k in range(2, 100) ¥
o R . for m in range(2, isqrt(k) + 1) if k % m == 0}
¢ Dann ngen wir iterativ neue # The set of numbers in 2..99 which are not in not_primes are primes.

i g . g primes: set[int] = {n for n in range(2, 100) if n not in not_primes}
Ergebnisse von isqrt mit Hilfe von Fl U v r
roots_1.add in einer for-Schleife g

# We could also use this method that creates a set from a rTange and uses
an. # the set difference operator.
print (f"prime numbers 2: {set(range(2, 100)).difference(not_primes)}") |
® Die Menge enthalt danach die Zahlen | python3 simple_set_comprehension.py I
von 0 bIS 9 result of construction: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

result of comprehension: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

prime numbers 1: {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}

prime numbers 2: {2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37,
—» 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97}
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Beispiel

® Wir probieren zwei Mdglichkeiten, um
so eine Menge zu erstellen.

® Wir erstellen zuerst eine leere
Menge roots_1.

® Dann fiigen wir iterativ neue
Ergebnisse von isqrt mit Hilfe von
roots_1.add in einer for-Schleife
an.

® Die Menge enthélt danach die Zahlen
von 0 bis 9.

® Jeder Wert taucht genau einmal auf,
denn so funktionieren Mengen
nunmal.

"""Simple examples for set comprehension."""

from math import isqrt # computes the integer parts of square roots

roots_1: set[int] = set() # We can start with an empty set.

for i in range(100): # Then we use a for-loop over the numbers 0 to 99.
roots_1.add(isqrt(i)) # Add the integer part of sqrt to the set.

print (f" result of construction: {roots_1}") # Print the result.

# Or we use set comprehension as follows:
roots_2: set[int] = {isqrt(j) for j in range (100)}
print(f"result of comprehension: {roots_2}") # Print the result.

# Compute the set of numbers in 2..99 which are not prime.
not_primes: set[int] = {k for k in range(2, 100) ¥

for m in range(2, isqrt(k) + 1) if k % m == 0}
# The set of numbers in 2..99 which are not in not_primes are primes.
primes: set[int] = {n for n in range(2, 100) if n not in not_primes}

print (f"prime numbers 1: {primes}")

# We could also use this method that creates a set from a range and uses |

# the set difference operator. i
print (f"prime numbers 2: {set(range(2, 100)).difference(not_primes)}") |

| python3 simple_set_comprehension.py |

result of construction: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

result of comprehension: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

prime numbers 1: {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}

prime numbers 2: {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}




Beispiel

® Wir erstellen zuerst eine leere
Menge roots_1.

® Dann fiigen wir iterativ neue
Ergebnisse von isqrt mit Hilfe von
roots_1.add in einer for-Schleife
an.

® Die Menge enthalt danach die Zahlen
von 0 bis 9.

® Jeder Wert taucht genau einmal auf,
denn so funktionieren Mengen
nunmal.

e Wir kénnen die selbe Menge mit Set
Comprehension erstellen.

o

"""Simple examples for set comprehension.

from math import isqrt # computes the integer parts of square roots

roots_1: set[int] = set() # We can start with an empty set.

for i in range(100): # Then we use a for-loop over the numbers 0 to 99.
roots_1.add(isqrt(i)) # Add the integer part of sqrt to the set.

print (f" result of construction: {roots_1}") # Print the result.

# Or we use set comprehension as follows:
roots_2: set[int] = {isqrt(j) for j in range (100)}
print (f"result of comprehension: {roots_2}") # Print the result.

# Compute the set of numbers in 2..99 which are not prime.
not_primes: set[int] = {k for k in range(2, 100) !

for m in range(2, isqrt(k) + 1) if k % m == 0}
# The set of numbers in 2..99 which are not in not_primes are primes.
primes: set[int] = {n for n in range(2, 100) if n not in not_primes}

print (f"prime numbers 1: {primes}")

# We could also use this method that creates a set from a range and uses |
# the set difference operator. i
print (f"prime numbers 2: {set(range(2, 100)).difference(not_primes)}") |

| python3 simple_set_comprehension.py |

result of construction: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

result of comprehension: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

prime numbers 1: {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}

prime numbers 2: {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}




Beispiel

® Dann fiigen wir iterativ neue
Ergebnisse von isqrt mit Hilfe von
roots_1.add in einer for-Schleife
an.

® Die Menge enthélt danach die Zahlen
von 0 bis 9.

® Jeder Wert taucht genau einmal auf,
denn so funktionieren Mengen
nunmal.

® Wir kdnnen die selbe Menge mit Set
Comprehension erstellen.

® Die Menge roots_2 wird durch
{isqrt(j)for j in range(100)}
erstellt.

"""Simple examples for set comprehension."""

from math import isqrt # computes the integer parts of square roots

roots_1: set[int] = set() # We can start with an empty set.

for i in range(100): # Then we use a for-loop over the numbers 0 to 99.
roots_1.add(isqrt(i)) # Add the integer part of sqrt to the set.

print (f" result of construction: {roots_1}") # Print the result.

Or we use set comprehension as follouws:
roots_2: set[int] = {isqrt(j) for j in range (100)}
print (f"result of comprehension: {roots_2}") # Print the result.

# Compute the set of numbers in 2..99 which are not prime.
not_primes: set[int] = {k for k in range(2, 100) !

for m in range(2, isqrt(k) + 1) if k % m == 0}
# The set of numbers in 2..99 which are not in not_primes are primes.
primes: set[int] = {n for n in range(2, 100) if n not in not_primes}

print (f"prime numbers 1: {primes}")

# We could also use this method that creates a set from a range and uses |
# the set difference operator. i
print (f"prime numbers 2: {set(range(2, 100)).difference(not_primes)}") |

| python3 simple_set_comprehension.py |

result of construction: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

result of comprehension: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

prime numbers 1: {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}

prime numbers 2: {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}




Beispiel

® Die Menge enthidlt danach die Zahlen | +visinpie examples for set comprehension."""
von O bIS 9 from math import isqrt # computes the integer parts of square roots
° 2 roots_1: set[int] = set() # We can start with an empty set.
‘Jeder Wert taUCht genau elnmal an’ for i in range(100): # Then we use a for-loop over the numbers 0 to 99.
denn so funktionieren Mengen ) roots_1.add(isqrt (i)) # 4dd the integer part of sqrt to the set.
print (f" result of construction: {roots_1}") # Print the result.
nunmal.
# Or we use set comprehension as follows:
d itk ; G roots_2: set[int] = {isqrt(j) for j in range (100)}
L er kOnnen d|e Se|be Menge mit Set print (f"result of comprehension: {roots_2}") # Print the result.
Compl’ehenSIon el’Ste”en. # Compute the set of numbers in 2..99 which are not prime.
not_primes: set[int] = {k for k in range(2, 100) \
E . for m in range(2, isqrt(k) + 1) if k % m == 0} |
® Die Menge roots_2 wird durch # The set of numbers in 2..99 which are not in not_primes are primes. :
g g S primes: set[int] = {n for n in range(2, 100) if n not in not_primes}
{lsqrt(J)fOr J L range(loo)} print (f"prime numbers 1: {primes}")
,= erstellt.

# We could also use this method that creates a set from a range and uses |
# the set difference operator.

o Sle |St genau g|e|ch ZUu roots_l. print (f"prime numbers 2: {set(range(2, 100)).difference(not_primes)}")

| python3 simple_set_comprehension.py |

Tan, 1R IO

result of construction: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}
= result of comprehension: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}
prime numbers 1: {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}
prime numbers 2: {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}




Beispiel

® Jeder Wert taucht genau einmal auf, OO oD A5 008 GompRahtamien, 100
denn SO funktlonleren Mengen from math import isqrt # computes the integer parts of square roots
nunmal' roots_1: set[int] = set() # We can start with an empty set.
for i in range(100): # Then we use a for-loop over the numbers 0 to 99.
o \Wir k6nnen die selbe Menge mit Set roots_1.add(isqrt(i)) # Add the integer part of sqrt to the set.

print (f" result of construction: {roots_1}") # Print the result.
Comprehension erstellen.

# Or we use set comprehension as follows:

roots_2: set[int] = {isqrt(j) for j in range (100)}

L Dle Menge I‘OOtS_2 erd durCh print (f"result of comprehension: {roots_2}") # Print the result.
{isqrt(j)for J 1n range(loo)} # Compute the set of numbers in 2..99 which are not prime.
” not_primes: set[int] = {k for k in range(2, 100) !
erstellt. for m in range(2, isqrt(k) + 1) if k % m == 0} |
# The set of numbers in 2..99 which are not in not_primes are primes. 1
) Sle Ist genau g|EICh zu rOOtS_l. pr?mes:"seF[int] = {n for n %n ra?ge(Z, 100) if n not in not_primes}
print (f"prime numbers 1: {primes}")

® Set Comprehension funktioniert genau # We could also use this method that creates a set from a range and uses |

# the set difference operator.

Wle LISt Comprehension_ print (f"prime numbers 2: {set(range(2, 100)).difference(not_primes)}")

Tan, 1R IO

| python3 simple_set_comprehension.py |

result of construction: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}
= result of comprehension: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}
prime numbers 1: {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}
prime numbers 2: {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}




Beispiel
® Wir kdnnen die selbe Menge mit Set
Comprehension erstellen.

® Die Menge roots_2 wird durch
{isqrt(j)for j in range(100)}
erstellt.

® Sie ist genau gleich zu roots_1.

® Set Comprehension funktioniert genau
wie List Comprehension.

® Unsere ersten Beispiele sind auch
ziemlich dhnlich.

o

"""Simple examples for set comprehension.
from math import isqrt # computes the integer parts of square roots

roots_1: set[int] = set() # We can start with an empty set.

for i in range(100): # Then we use a for-loop over the numbers 0 to 99.
roots_1.add(isqrt(i)) # Add the integer part of sqrt to the set.

print (f" result of construction: {roots_1}") # Print the result.

# Or we use set comprehension as follows:
roots_2: set[int] = {isqrt(j) for j in range (100)}
print (f"result of comprehension: {roots_2}") # Print the result.

# Compute the set of numbers in 2..99 which are not prime.
not_primes: set[int] = {k for k in range(2, 100) ¥

for m in range(2, isqrt(k) + 1) if k % m == 0} |
# The set of numbers in 2..99 which are not in not_primes are primes. 1
primes: set[int] = {n for n in range(2, 100) if n not in not_primes}

print (f"prime numbers 1: {primes}")

# We could also use this method that creates a set from a range and uses |
# the set difference operator.
print (f"prime numbers 2: {set(range(2, 100)).difference(not_primes)}")

Tan, 1R IO

| python3 simple_set_comprehension.py |

result of construction: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

result of comprehension: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

prime numbers 1: {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}

prime numbers 2: {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}




Beispiel

® Die Menge roots_2 wird durch
{isqrt(j)for j in range(100)}
erstellt.

® Sie ist genau gleich zu roots_1.

® Set Comprehension funktioniert genau
wie List Comprehension.

® Unsere ersten Beispiele sind auch
ziemlich dhnlich.

® Machen wir nun etwas Interessanteres.

o

"""Simple examples for set comprehension.
from math import isqrt # computes the integer parts of square roots

roots_1: set[int] = set() # We can start with an empty set.

for i in range(100): # Then we use a for-loop over the numbers 0 to 99.
roots_1.add(isqrt(i)) # Add the integer part of sqrt to the set.

print (f" result of construction: {roots_1}") # Print the result.

# Or we use set comprehension as follows:
roots_2: set[int] = {isqrt(j) for j in range (100)}
print (f"result of comprehension: {roots_2}") # Print the result.

# Compute the set of numbers in 2..99 which are not prime.
not_primes: set[int] = {k for k in range(2, 100) ¥

for m in range(2, isqrt(k) + 1) if k % m == 0} |
# The set of numbers in 2..99 which are not in not_primes are primes. 1
primes: set[int] = {n for n in range(2, 100) if n not in not_primes} /
print (f"prime numbers 1: {primes}") 3
# We could also use this method that creates a set from a range and uses |

# the set difference operator.
print (f"prime numbers 2: {set(range(2, 100)).difference(not_primes)}")

| python3 simple_set_comprehension.py |

result of construction: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

result of comprehension: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

prime numbers 1: {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}

prime numbers 2: {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}
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Beispiel

® Sie ist genau gleich zu roots_1.

® Set Comprehension funktioniert genau
wie List Comprehension.

® Unsere ersten Beispiele sind auch
ziemlich dhnlich.

® Machen wir nun etwas Interessanteres.

® Wir wollen die Menge primes der
Primzahlen*** aus 2..99 erstellen.

o

"""Simple examples for set comprehension.
from math import isqrt # computes the integer parts of square roots

roots_1: set[int] = set() # We can start with an empty set.

for i in range(100): # Then we use a for-loop over the numbers 0 to 99.
roots_1.add(isqrt(i)) # Add the integer part of sqrt to the set.

print (f" result of construction: {roots_1}") # Print the result.

# Or we use set comprehension as follows:
roots_2: set[int] = {isqrt(j) for j in range (100)}
print (f"result of comprehension: {roots_2}") # Print the result.

# Compute the set of numbers in 2..99 which are not prime.
not_primes: set[int] = {k for k in range(2, 100) ¥

for m in range(2, isqrt(k) + 1) if k % m == 0} |
# The set of numbers in 2..99 which are not in not_primes are primes. 1
primes: set[int] = {n for n in range(2, 100) if n not in not_primes} /
print (f"prime numbers 1: {primes}") 3
# We could also use this method that creates a set from a range and uses |

# the set difference operator.
print (f"prime numbers 2: {set(range(2, 100)).difference(not_primes)}")

| python3 simple_set_comprehension.py |

result of construction: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

result of comprehension: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

prime numbers 1: {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}

prime numbers 2: {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}
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Beispiel

® Set Comprehension funktioniert genau : i simpie examples for set comprehensionm. "
wie LISt ComprehenSI()n- from math import isqrt # computes the integer parts of square roots

° A N roots_1: set[int] = set() # We can start with an empty set.
Unsere ersten Belsplele Slnd aUCh for i in range(100): # Then we use a for-loop over the numbers 0 to 99.
ziemlich ahnllch roots_1.add(isqrt(i)) # Add the integer part of sqrt to the set.

print (f" result of construction: {roots_1}") # Print the result.

® Machen wir nun etwas Interessanteres. 0 # or we use set comprehension as follous:

roots_2: set[int] = {isqrt(j) for j in range (100)}

5 o . print (f"result of comprehension: {roots_2}") # Print the result.
® Wir wollen die Menge primes der

# Compute the set of numbers in 2..99 which are not prime.

Prlmzahlenl,s,s aus 2--99 erSte”en not_primes: set[int] = {k for k in range(2, 100) ¢

for m in range(2, isqrt(k) + 1) if k % m == 0} |

) i H # The set of numbers in 2..99 which are not in not_primes are primes. 1
er hatten SChon mal €in Program' primes: set[int] = {n for n in range(2, 100) if n not in not_primes}

das das macht in E|nhe|t 23 print (f"prime numbers 1: {primes}")

# We could also use this method that creates a set from a range and uses |
# the set difference operator.
print (f"prime numbers 2: {set(range(2, 100)).difference(not_primes)}")

Tan, 1R IO

| python3 simple_set_comprehension.py |

result of construction: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}
= result of comprehension: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}
prime numbers 1: {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}
prime numbers 2: {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}




Beispiel

® Unsere ersten Beispiele sind auch OO o oD A5 008 GompEahcaien, 100
ZIemlICh ahnlICh- from math import isqrt # computes the integer parts of square roots
° 2 roots_1: set[int] = set() # We can start with an empty set.
MaChen wir nun etwas Interessanteres for i in range(100): # Then we use a for-loop over the numbers 0 to 99.
roots_1.add(isqrt(i)) # Add the integer part of sqrt to the set.
[ ] W|r Wo”en d|e Menge primes der print (£" result of construction: {roots_1}") # Print the result.
Primzahlen**® aus 2..99 erstellen. # O0r we use set comprehension as follows:

roots_2: set[int] = {isqrt(j) for j in range (100)}
5 4 print (f"result of comprehension: {roots_2}") # Print the result.
® Wir hatten schon mal ein Program,

# Compute the set of numbers in 2..99 which are not prime.

das das maChty n Elnhelt 23 not_primes: set[int] = {k for k in range(2, 100) ¢
for m in range(2, isqrt(k) + 1) if k % m == 0}
° ' i # The set of numbers in 2..99 which are not in not_primes are primes. 1
Dleses mal WO”en wir Set primes: set[int] = {n for n in range(2, 100) if n not in not_primes}
Comprehension verwenden. i (@i momibeEs A5 Apsimosni)

# We could also use this method that creates a set from a range and uses |
# the set difference operator.
print (f"prime numbers 2: {set(range(2, 100)).difference(not_primes)}")

Tan, 1R IO

| python3 simple_set_comprehension.py |

result of construction: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}
= result of comprehension: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}
prime numbers 1: {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}
prime numbers 2: {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}




Beispiel

® Machen wir nun etwas Interessanteres.

® Wir wollen die Menge primes der
Primzahlen*** aus 2..99 erstellen.

® Wir hatten schon mal ein Program,
das das macht, in Einheit 23.

® Dieses mal wollen wir Set
Comprehension verwenden.

e Wir erstellen dafiir erstmal eine
Menge not_primes mit Zahlen, die
keine Primzahlen sind.

"""Simple examples for set comprehension.

from math import isqrt

roots_1:

print (f" result of construction:

# 0r we use set

roots_2:

print (f"result of comprehension:

set [int]
for i in range (100):
roots_1.add (isqrt(i))

set [int]

= set ()

o

# computes the integer parts of square Toots

# We can start with an empty set.

# Then we use a for-loop over the numbers 0 to 99.
# Add the integer part of sqrt to the set

# Print the result.

# Compute the set of numbers
= {k for k in range(2, 10
for m in range(2,

not_primes:

set [int]

# The set of numbers
primes: set[int]

print (f"prime numbers 1:

in 2..99 which are not

comprehension as follows:
= {isqrt(j) for j

{roots_1}")

{roots_2}")

in range (100)}

# Print the result.

in 2..99 which are not prime.

= {n for n in range(2, 1

{primes}")

# We could also use this method that
# the set difference operator.

print (f"prime numbers 2:

result of construction:
result of comprehension:

prime numbers 1:

— 47,

53,

59,

prime numbers 2:
53,

— 47,

59,

s

| python3 simple_set_comprehension.py |

{0,
{0,

{2,
61,

{2,
61,

8, B,
67,
3, 5,
67,

7,
71,

7,
71,

1y 2y
1y 2y
11,
735
11,
73,

{set (range (2,

3,
3,
13
79,
13,
79,

4,
4,

83,

0)

isqrt(k) + 1) if k % m == 0} |

in not_primes are primes.

00) if n not in not_primes}

5, 6,

100)) .difference (not_primes)}")

7,

8, 9}
8, 9}
29503150 37,414 35




Beispiel

® Wir wollen die Menge primes der OO o oD A5 008 GempEahtaien, 100
H 1,58

Prlmzahlen aus 2"99 erSte”en- from math import isqrt # computes the integer parts of square roots
° H ] roots_1: set[int] = set() # We can start with an empty set.

er hatten SChon mal €in Program' for i in range(100): # Then we use a for-loop over the numbers 0 to 99.

das das macht in Einheit 23 roots_1.add(isqrt(i)) # Add the integer part of sqrt to the set.

K i’ print (f" result of construction: {roots_1}") # Print the result.
® Dieses mal wollen wir Set # O0r we use set comprehension as follows:
4 roots_2: set[int] = {isqrt(j) for j in range (100)}
COmprehenSIon VerWenden. print (f"result of comprehension: {roots_2}") # Print the result.

# Compute the set of numbers in 2..99 which are not prime.

L4 er erSte”en dafur erStmal elne not_primes: set[int] = {k for k in range(2, 100)

. = c for m in range(2, isqrt(k) + 1) if k % m == 0}
Menge not_primes mit Zahlen, die # The set of numbers in 2..99 which are not in not_primes are primes.
keine PrimZahlen S|nd primes: set[int] = {n for n in range(2, 100) if n not in not_primes}

print (f"prime numbers 1: {primes}") -

® \Wir lassen dafiir die Variable k von 2 # We could also use this method that creates a set from a range and uses j
# =

I e the set difference operator. i
bIS 99 Iterieren. print (f"prime numbers 2: {set(range(2, 100)).difference(not_primes)}") |

| python3 simple_set_comprehension.py |

result of construction: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

result of comprehension: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

prime numbers 1: {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}

prime numbers 2: {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}




Beispiel

® Wir hatten schon mal ein Program,
das das macht, in Einheit 23.

® Dieses mal wollen wir Set
Comprehension verwenden.

® Wir erstellen dafiir erstmal eine
Menge not_primes mit Zahlen, die
keine Primzahlen sind.

® Wir lassen dafiir die Variable k von 2
bis 99 iterieren.

® Fiir jede Zahl k lassen wir eine zweite
Variable m von 2 bis isqrt (k)
iterieren.

"""Simple examples for set comprehension."""

from math import isqrt # computes the integer parts of square roots

roots_1: set[int] = set() # We can start with an empty set.

for i in range(100): # Then we use a for-loop over the numbers 0 to 99.
roots_1.add(isqrt(i)) # Add the integer part of sqrt to the set.

print (f" result of construction: {roots_1}") # Print the result.

# Or we use set comprehension as follows:
roots_2: set[int] = {isqrt(j) for j in range (100)}
print(f"result of comprehension: {roots_2}") # Print the result.

# Compute the set of numbers in 2..99 which are not prime.
not_primes: set[int] = {k for k in range(2, 100) ¥

for m in range(2, isqrt(k) + 1) if k % m == 0}
# The set of numbers in 2..99 which are not in not_primes are primes.
primes: set[int] = {n for n in range(2, 100) if n not in not_primes}

print (f"prime numbers 1: {primes}")

# We could also use this method that creates a set from a range and uses |
# the set difference operator. i
print (f"prime numbers 2: {set(range(2, 100)).difference(not_primes)}") |

| python3 simple_set_comprehension.py |

result of construction: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

result of comprehension: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

prime numbers 1: {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}

prime numbers 2: {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}




Beispiel

® Dieses mal wollen wir Set
Comprehension verwenden.

® Wir erstellen dafiir erstmal eine
Menge not_primes mit Zahlen, die
keine Primzahlen sind.

® Wir lassen dafiir die Variable k von 2
bis 99 iterieren.

® Fiir jede Zahl k lassen wir eine zweite
Variable m von 2 bis isqrt (k)
iterieren.

® Fiir jede einzelne resultierende k-m
Kombination fiigen wir den Wert k in
die Menge ein wenn die Bedingung
k %m == 0 zutrifft.

"nnSimple examples for set comprehension."""

from math import isqrt # computes the integer parts of square roots

roots_1: set[int] = set() # We can start with an empty set.

for i in range(100): # Then we use a for-loop over the numbers 0 to 99.
roots_1.add(isqrt(i)) # Add the integer part of sqrt to the set.

print (f" result of construction: {roots_1}") # Print the result.

# 0r we use set comprehension as follows:
roots_2: set[int] = {isqrt(j) for j in range (100)}
print (f"result of comprehension: {roots_2}") # Print the result.

# Compute the set of numbers in 2..99 which are not prime.
not_primes: set[int] = {k for k in range(2, 100)

for m in range(2, isqrt(k) + 1) if k % m == 0}
# The set of numbers in 2..99 which are not in not_primes are primes.
primes: set[int] = {n for n in range(2, 100) if n not in not_primes}

print (f"prime numbers 1: {primes}")

# We could also use this method that creates a set from a rTange and uses

# the set difference operator. i
print (f"prime numbers 2: {set(range(2, 100)).difference(not_primes)}") |

| python3 simple_set_comprehension.py |

result of construction: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

result of comprehension: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

prime numbers 1: {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}

prime numbers 2: {2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37,
—» 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97}
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Beispiel

® Wir erstellen dafiir erstmal eine OO o oD A5 008 GompEahcaien, 100
Menge nOt_primes mlt Zahlenv dle from math import isqrt # computes the integer parts of square roots
kelne Prlmzahlen Slnd' roots_1: set[int] = set() # We can start with an empty set.
for i in range(100): # Then we use a for-loop over the numbers 0 to 99.
o \Wir Iassen daﬂjr die Variab|e k von 2 roots_1.add(isqrt(i)) # Add the integer part of sqrt to the set.

. . i print (f" result of construction: {roots_1}") # Print the result.
bis 99 iterieren.

# Or we use set comprehension as follows:

roots_2: set[int] = {isqrt(j) for j in range (100)}

L Fur Jede Zahl k |assen Wir eine ZWelte print (f"result of comprehension: {roots_2}") # Print the result.

Var|ab|e m von 2 bIS isqrt (k) # Compute the set of numbers in 2..99 which are not prime.
. . not_primes: set[int] = {k for k in range(2, 100)
iterieren. for m in range(2, isqrt(k) + 1) if k % m == 0}
# The set of numbers in 2..99 which are not in not_primes are primes.
Y Or H 5 L primes: set[int] = {n for n in range(2, 100) if n not in not_primes}
Fiir jede einzelne resultierende k-m e ;
Kombination fiigen wir den Wert k in
4 : 3 ! # We could also use this method that creates a set from a rTange and uses
die Menge ein wenn die Bedingung # the set differemce operator.

print (f"prime numbers 2: {set(range(2, 100)).difference(not_primes)}")

k % m == 0 zutrifft.

| python3 simple_set_comprehension.py |

[ ) Jedesmal wenn Wir eine Zahl m result of construction: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}
- result of comprehension: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}
finden, die k ohne Rest teilt, dann prime numbers 1: {2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43,
.. . - 4 ] <> 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97}
fugen wir k In dle Menge eln. prime numbers 2: {2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37,

— 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97}
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Beispiel

® Wir lassen dafiir die Variable k von 2 © +iisinpie examples for set comprehemsion. """

bls 99 |ter|eren- from math import isqrt # computes the integer parts of square roots

° Fur Jede Zahl k |assen Wir eine ZWe|te roots_1: set[int] = set() # We can start with an empty set.

for i in range(100): # Then we use a for-loop over the numbers 0 to 99.

Variable m von 2 biS isqrt (k) roots_1.add(isqrt(i)) # Add the integer part of sqrt to the set.
) i print (f" result of construction: {roots_1}") # Print the result.
Iterieren.

# 0r we use set comprehension as follows:
A ) y roots_2: set[int] = {isqrt(j) for j in range (100)}
L Fur Jede e|nZe|ne reSu|tlerende k—m print (f"result of comprehension: {roots_2}") # Print the result.

Komb|nat|0n fugen Wir den Wert k in # Compute the set of numbers in 2..99 which are not prime.

. . . . not_primes: set[int] = {k for k in range(2, 100)
die Menge ein wenn die Bedingung fow m fin meEe(@y dEe@) © 1) 82 5 B = 0B
o — . # The set of numbers in 2..99 which are not in not_primes are primes.
k /° 0 ZUtrIfft' primes: set[int] = {n for n in range(2, 100) if n not in not_primes}

print (f"prime numbers 1: {primes}")

® Jedesmal wenn wir eine Zahl m :
£ i Z # We could also use this method that creates a set from a rTange and uses 9
finden, die k ohne Rest teilt, dann # the set difference operator. ;
i 5 - £ i print (f"prime numbers 2: {set(range(2, 100)).difference(not_primes)}") [
fiigen wir k in die Menge ein.

| python3 simple_set_comprehension.py |

® \Wiirden wir List Comprehension result of construction: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}
result of comprehension: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}
machen, dann wiirden wir eine riesige prime numbers 1: {2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43,
. A ’ <> 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97}
Liste bekommen, in der viele Werte prime numbers 2: {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} |
von k wiederholt auftreten. i
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Beispiel

® Fiir jede einzelne resultierende k-m wiuSimple examples for set comprehension."""
Komb|nat|0n fugen Wir den Wert k in from math import isqrt # computes the integer parts of square roots

dle Menge €in wenn dle Bedlngung roots_1: set[int] = set() # We can start with an empty set.

0 == H for i in range (100): # Then we use a for-loop over the numbers 0 to 99.
k %m == 0 zutrifft. €
A 0 ut t roots_1.add(isqrt(i)) # Add the integer part of sqrt to the set.
print (f" result of construction: {roots_1}") # Print the result.

® Jedesmal wenn wir eine Zahl m
2 i ¥ # Or we use set comprehension as follows:
finden, die k ohne Rest teilt, dann roots_2: set[int] = {isqrt(j) for j in ranmge(100)}
o o g 3 % print (f"result of comprehension: {roots_2}") # Print the result.
fiigen wir k in die Menge ein.

# Compute the set of numbers in 2..99 which are not prime.

. . . . not_primes: set[int] = {k for k in range(2, 100)
O Wurden wir LISt Comprehen5|on for m in range(2, isqrt(k) + 1) if k % m == 0}

e : i 3 k # The set of numbers in 2..99 which are not in not_primes are primes.
maChen’ dann Wurden wir €ine r'eSIge primes: set[int] = {n for n in range(2, 100) if n not in not_primes}
Liste bekommen, in der viele Werte P (EUpRin . mabors 18 JpEmeeloy /
von k wiederholt auftreten. # We could also use this method that creates a set from a range and uses

# the set difference operator.
print (f"prime numbers 2: {set(range(2, 100)).difference(not_primes)}")

® 06, z. B., wiirde fiinf Mal auftauchen,
Well €s durCh 2’ 3’ 4' 6' und 8 tel'bar result of construction: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

ist’ dle a” Weniger als 9 — |~1/96J s|nd result of comprehension: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}
prime numbers 1: {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}
prime numbers 2: {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} \
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| python3 simple_set_comprehension.py |




Beispiel

® Jedesmal wenn wir eine Zahl m OO o oD A5 008 GempEahtaien, 100
flndeny dle k Ohne ReSt tellty dann from math import isqrt # computes the integer parts of square roots
fugen wir k in dle Menge €in. roots_1: set[int] = set() # We can start with an empty set.
for i in range(100): # Then we use a for-loop over the numbers 0 to 99.
Y Wurden wir List Comprehension roots_1.add(isqrt(i)) # Add the integer part of sqrt to the set.

print (f" result of construction: {roots_1}") # Print the result.

machen, dann wiirden wir eine riesige
i i 1 # Or we use set comprehension as follows:
Liste bekommen, in der viele Werte roots_2: set[int] = {isqrt(j) for j in ramge(100)}
s print(f"result of comprehension: {roots_2}") # Print the result.
von k wiederholt auftreten.

# Compute the set of numbers in 2..99 which are not prime.

- - i 8 i = {k £ k i 2, 100
° 96, o B_' wurde funf Mal auftauchen, not_primes: set[int] { or in range( isqrt)(k> - o

for m in range(2, if k % m ==

WEI| es durch 2 3 4 6 und 8 tellbar # The set of numbers in 2..99 which are not in not_primes are primes.
1 1 1 1

primes: set[int] = {n for n in range(2, 100) if n not in not_primes}

ist, die all Weniger als 9 = L, /96J sind. !¢ print(f'prime numbers 1: {primes}") 3
i p # We could also use this method that creates a set from a rTange and uses
® Wir machen allerdings Set # the set difference operator.

print (f"prime numbers 2: {set(range(2, 100)).difference(not_primes)}")

Comprehension, also bekommen wir

jeden Wert héchstens einmal | python3 simple_set_comprehension.py |

result of construction: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

result of comprehension: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

prime numbers 1: {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}

prime numbers 2: {2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37,
— 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97}
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Beispiel

® Jedesmal wenn wir eine Zahl m OO o oD A5 008 GempEahtaien, 100
flndeny dle k Ohne ReSt tellty dann from math import isqrt # computes the integer parts of square roots
{:Ugen wir k in dle Menge €in. roots_1: set[int] = set() # We can start with an empty set.
for i in range(100): # Then we use a for-loop over the numbers 0 to 99.
Y Wurden wir List Comprehension roots_1.add(isqrt(i)) # Add the integer part of sqrt to the set.

print (f" result of construction: {roots_1}") # Print the result.

machen, dann wiirden wir eine riesige
i i 1 # Or we use set comprehension as follows:
Liste bekommen, in der viele Werte roots_2: set[int] = {isqrt(j) for j in ramge(100)}
s print(f"result of comprehension: {roots_2}") # Print the result.
von k wiederholt auftreten.

# Compute the set of numbers in 2..99 which are not prime.

o m not_primes: set[int] = {k for k in range(2, 100)
® 96, z. B., wiirde fiinf Mal auftauchen, fow m S memEa(@, AsEe@) © 1) &6 & @ m == O
. . # The set of numbers in 2..99 which are not in not_primes are primes.
Well €s durCh 2’ 3’ 4' 6' Und 8 tellbar primes: set[int] = {n for n in range(2, 100) if n not in not_primes}
ist, die all weniger als 9 = L\/96J singg? |print (f"prine numbers 1: {primes}") 4
i p # We could also use this method that creates a set from a rTange and uses ::
® \WVir machen a||erd|ngs Set # the set difference operator. 7

&
print (f"prime numbers 2: {set(range(2, 100)).difference(not_primes)}") |

Comprehension, also bekommen wir

jeden Wert héchstens einmal | python3 simple_set_comprehension.py |

result of construction: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}
result of comprehension: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

® Diese extrem ineffiziente Methode prime numbers 1: {2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43,
. : i <47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97}
glbt uns dle Menge not_prlmes. prime numbers 2: {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} |
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Beispiel

® 06, z. B., wiirde fiinf Mal auftauchen, OO eI o 50 e, Ban
Well €s durCh 21 31 41 6v und 8 tellbar from math import isqrt # computes the integer parts of square roots
ist, die all weniger als 9 = |1/96] sind.

roots_1: set[int] = set() # We can start with an empty set.
for i in range(100): # Then we use a for-loop over the numbers 0 to 99.
) er machen a”erdlngs Set roots_1.add(isqrt(i)) # Add the integer part of sqrt to the set.

print (f" result of construction: {roots_1}") # Print the result.

Comprehension, also bekommen wir

# 0r we use set comprehension as follows:

jeden Wert hochstens einmal. roots_2: setlint] = {isqrt(j) for j in range (100}
print(f"result of comprehension: {roots_2}") # Print the result.
L4 Dlese extrem Ineﬂ:IZIente Methode # Compute the set of numbers in 2..99 which are not prime.
. . 5 not_primes: set[int] = {k for k in range(2, 100)
glbt uns dle Menge nOt—prlmes' for m in range(2, isqrt(k) + 1) if k % m == 0}
# The set of numbers in 2..99 which are not in not_primes are primes.

Y q # primes: set[int] = {n for n in range(2, 100) if n not in not_primes}
Wenn elng Zahl durch eine _andere print (f"prime numbers 1: {primes}") 3
Zahl geteilt werden kann, die groRer

E ! # We could also use this method that creates a set from a rTange and uses
als 1 und kleiner als die Zahl selber J b0 o Oliees oyion, ., ( -
i3 - g i print (f"prime numbers 2: {set(range(2, 100)).difference(not_primes)}"
ist, dann kann die Zahl keine Primzahl
g | python3 simple_set_comprehension.py |
sein.

result of construction: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

result of comprehension: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

prime numbers 1: {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}

prime numbers 2: {2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37,
— 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97}
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Beispiel

® Wir machen allerdings Set
Comprehension, also bekommen wir
jeden Wert héchstens einmal.

® Diese extrem ineffiziente Methode
gibt uns die Menge not_primes.

® \Wenn eine Zahl durch eine andere
Zahl geteilt werden kann, die groRer
als 1 und kleiner als die Zahl selber
ist, dann kann die Zahl keine Primzahl
sein.

® Mit Hilfe der Zahlen die keine
Primzahlen sind, kdnnen wir nun Set
Comprehension anwenden, um die
Zahlen, die Primzahlen sind, zu
bekommen.

""vSimple examples for set comprehension."""
from math import isqrt # computes the integer parts of square roots

roots_1: set[int] = set() # We can start with an empty set.

for i in range(100): # Then we use a for-loop over the numbers 0 to 99.
roots_1.add(isqrt(i)) # Add the integer part of sqrt to the set.

print (f" result of construction: {roots_1}") # Print the result.

# 0r we use set comprehension as follows:
roots_2: set[int] = {isqrt(j) for j in range (100)}
print(f"result of comprehension: {roots_2}") # Print the result.

# Compute the set of numbers in 2..99 which are not prime.
not_primes: set[int] = {k for k in range(2, 100)

for m in range(2, isqrt(k) + 1) if k % m == 0}
# The set of numbers in 2..99 which are not in not_primes are primes.
primes: set[int] = {n for n in range(2, 100) if n not in not_primes}

print (f"prime numbers 1: {primes}")

# We could also use this method that creates a set from a rTange and uses
# the set difference operator.
print (f"prime numbers 2: {set(range(2, 100)).difference(not_primes)}")

| python3 simple_set_comprehension.py |

result of construction: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

result of comprehension: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

prime numbers 1: {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}

prime numbers 2: {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}
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Beispiel

® Diese extrem ineffiziente Methode WinSimple examples for set comprehension. "
glbt uns dle Menge nOt_PrimeS- from math import isqrt # computes the integer parts of square roots
° < . roots_1: set[int] = set() # We can start with an empty set.
Wenn €ine Zahl durCh €ine andere for i in range(100): # Then we use a for-loop over the numbers 0 to 99.
Zahl geteilt werden kann, die gré@er roots_1.add(isqrt(i)) # Add the integer part of sqrt to the set.
g print (f" result of construction: {roots_1}") # Print the result.

als 1 und kleiner als die Zahl selber
4 i 7 g # Or we use set comprehension as follows:
ist, dann kann die Zahl keine Primzahl i roots_2: setlintl = (isqrt(j) for j in ramge(100)}

print (f"result of comprehension: {roots_2}") # Print the result.

sein.
# Compute the set of numbers in 2..99 which are not prime.
L - . . not_primes: set[int] = {k for k in range(2, 100)
> Mlt Hllfe der Zahlen dle kelne for m in range(2, isqrt(k) + 1) if k % m == 0}

: - = : # The set of numbers in 2..99 which are not in not_primes are primes.
Prlmzahlen SInd' konnen wir nun Set primes: set[int] = {n for n in range(2, 100) if n not in not_primes}
Comprehension anwenden, um die B (Ui moheED 15 Iprimesh o) )
Zahlen, die Primzahlen sind. zu # We could also use this method that creates a set from a range and uses

i Ui # the set difference operator. I
bekommen. print (f"prime numbers 2: {set(range(2, 100)).difference(not_primes)}")

| python3 simple_set_comprehension.py |

® {n for n in range(2, 100)

result of construction: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

if n not in not Primes} |ésst result of comprehension: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}
= = = T prime numbers 1: {2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43,
eine Variable n von 2 bis 99 laufen. <47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97}

prime numbers 2: {2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37,
— 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97}
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Beispiel

® \Wenn eine Zahl durch eine andere OO o oD A5 008 GompEahcaien, 100
Zahl getellt Werden kannx dle gra[ger from math import isqrt # computes the integer parts of square roots
aIS 1 Und klelner als dle Zahl Se|bel’ roots_1: set[int] = set() # We can start with an empty set.

H H H H for i in range(100): # Then we use a for-loop over the numbers 0 to 99.
ISt’ dann kann dle Zahl kelne Prlmzahl roots_1.add(isqrt(i)) # Add the integer part of sqrt to the set.

Sein_ print (f" result of construction: {roots_1}") # Print the result.

# 0r we use set comprehension as follows:

L Mlt Hllfe der Zahlen dle keine roots_2: set[int] = {isqrt(j) for j in range (100)}
5 - b X print (f"result of comprehension: {roots_2}") # Print the result.
Primzahlen sind, kdnnen wir nun Set

h . d d # Compute the set of numbers in 2..99 which are not prime.
Compre ension anwenden, um e not_primes: set[int] = {k for k in range(2, 100)
o E 5 for m in range(2, isqrt(k) + 1) if k % m == 0}
Zahlen, die Primzahlen smd, Zu # The set of numbers in 2..99 which are not in not_primes are primes.
primes: set[int] = {n for n in range(2, 100) if n not in not_primes}
bekommen' print (f"prime numbers 1: {primes}") 3
° {Il for n in range(Q 100) # We could also use this method that creates a set from a range and uses
’ a # the set difference operator. 5
if n not in not_primes} |aSSt print (f"prime numbers 2: {set(range(2, 100)).difference(not_primes)}")
eine Variable n von 2 bis 99 laufen. | python3 simple_set_comprehension.py I
result of construction: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}
® Es behalt dann jeden Wert von n in result of comprehension: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}
y g prime numbers 1: {2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43,
der Menge wenn n nicht schon in der <> 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97}
- - prime numbers 2: {2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43,
Menge not_prlmes Ist. < 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97}
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Beispiel

e Mit Hilfe der Zahlen die keine OO oD 05 008 GomEahtamien, 100
Primzahlen sind, kdnnen wir nun Set . t,on math import isare # computes the integer parts of square roots
ComprehenSion anwenden, um die roots_1: set[int] = set() # We can start with an empty set.
Zahlen, die Primzahlen sind, zu e T o T T SR I O 0 e
bekommen. print (f" result of construction: {roots_1}") # Print the result.

# 0r we use set comprehension as follows:

® {n for n in range(2, 100) roots_2: set[int] = {isqrt(j) for j in range (100)}
. a = =T print (f"result of comprehension: {roots_2}") # Print the result.
if n not in not_primes} ldsst

. . - # Compute the set of numbers in 2..99 which are not prime.
eine Varlable n von 2 bls 99 ]anen- not_primes: set[int] = {k for k in range(2, 100)
for m in range(2, isqrt(k) + 1) if k % m == 0}
° = . . # The set of numbers in 2..99 which are not in not_primes are primes.
Es bEhaIt dann Jeden Wert von n in primes: set[int] = {n for n in range(2, 100) if n not in not_primes}
der Menge wenn n nicht schon in der @ print("prine numbers i: {primes}) 4
Menge not_primes ist. # We could also use this method that creates o set from a range and uses |

# the set difference operator.
print (f"prime numbers 2: {set(range(2, 100)).difference(not_primes)}")

® So bekommen wir die Menge der
Prlmzahlen korrekt' aUCh wenn unsere result of comstruction: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

Methode lnsgesamt |neff|z|ent |St result of comprehension: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}
prime numbers 1: {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}
prime numbers 2: {2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37,
— 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97}

| python3 simple_set_comprehension.py |
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Beispiel

® {n for n in range(2, 100) "nuSimple examples for set comprehension. """
lf n not ln nOt_primeS} |aSSt from math import isqrt # computes the integer parts of square roots
€ine Varlable n von 2 bls 99 Iau{en' roots_1: set[int] = set() # We can start with an empty set.
for i in range(100): # Then we use a for-loop over the numbers 0 to 99.

roots_1.add(isqrt(i)) # Add the integer part of sqrt to the set.
print (f" result of construction: {roots_1}") # Print the result.

® Es behilt dann jeden Wert von n in
der Menge wenn n nicht schon in der
2 # 0r we use set comprehension as follows:
Menge not_primes ist. roots_2: set[int] = {isqrt(j) for j in range(100)}

print (f"result of comprehension: {roots_2}") # Print the result.

L4 SO bekommen Wil’ dle Menge der # Compute the set of numbers in 2..99 which are not prime.
g hl k k h not_primes: set[int] = {k for k in range(2, 100)
Primzahlen korre t, auch wenn unsere for m in range(2, isqrt(k) + 1) if k % m == 0}
. . ‘. . # The set of numbers in 2..99 which are not 4in not_primes are primes.
MethOde Insgesamt Inefﬁz'ent Ist. primes: set[int] = {n for n in range(2, 100) if n not in not_primes}

print (f"prime numbers 1: {primes}")

3 : ; ; ]
AlS kleme Auffrlschung erinnern wir # We could also use this method that creates a set from a range and uses 3
uns nochmal kurz an die # the set difference operator. "

o { 1 print (f"prime numbers 2: {set(range(2, 100)).difference(not_primes)}") [
Mengenoperationen aus Einheit 20
und daran, dass wir eine Menge auch

| python3 simple_set_comprehension.py |

result of construction: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

erste”en kénnen wenn Wir eine result of comprehension: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}
Y prime numbers 1: {2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43,
Sequenz als Parameter der < 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97}
. prime numbers 2: {2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43,
Funktion set angeben. — 47, 83, 59, 61, 67, 71, 73, 79, 83, 89, 97} |
U R ATy F o ATl < I J




Beispiel

® Es behilt dann jeden Wert von n in OO o oD s 008 GompEahamien, 100
der Menge wenn n nICht SChon in der from math import isqrt # computes the integer parts of square roots
Menge not_primes ist.

roots_1: set[int] = set() # We can start with an empty set.
for i in range(100): # Then we use a for-loop over the numbers 0 to 99.
Y SO bekommen wir die Menge der roots_1.add(isqrt(i)) # Add the integer part of sqrt to the set.

print (f" result of construction: {roots_1}") # Print the result.

Primzahlen korrekt, auch wenn unsere

# 0r we use set comprehension as follows:

Methode insgesamt ineffizient ist. roots_2: setlint] = {isqrt(j) for j in range (1000}
print(f"result of comprehension: {roots_2}") # Print the result.
L4 A|S klelne Auffl’lSChung erinnern Wir # Compute the set of numbers in 2..99 which are not prime.
. not_primes: set[int] = {k for k in range(2, 100)
uns nochmal kurz an die for m in range(2, isqre(®) + 1) if k % m == 0}
. : . # The set of numbers in 2..99 which are not in not_primes are primes.
Mengenoperatlonen aus Elnhelt 20 primes: set[int] = {n for n in range(2, 100) if n not in not_primes}
und daran, dass wir eine Menge auch s (Erprine mmbers 15 {prineel™) 4
erstellen kénnen, wenn wir eine # We could also use this method that creates a set from a range and uses
# the set difference operator. §
Sequenz aIS Parameter der print (f"prime numbers 2: {set(range(2, 100)).difference(not_primes)}")
Funktion set angeben. | python3 simple_set_comprehension.py |
result of construction: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}
® set (range(Q 100)) erstellt eine result of comprehension: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}
= 2 prime numbers 1: {2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43,
Menge mit allen Zahlen aus 2..99. <> 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97}

prime numbers 2: {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} \
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Beispiel

® So bekommen wir die Menge der WiuSimple examples for set comprehension. """
Primzahlen korrektv aUCh wenn unsere from math import isqrt # computes the integer parts of square roots
Methode insgesamt ineffizient ist.

roots_1: set[int] = set() # We can start with an empty set.
for i in range(100): # Then we use a for-loop over the numbers 0 to 99.
Y A|S k|eine Auﬂfrischung erinnern wir roots_1.add(isqrt(i)) # Add the integer part of sqrt to the set.

print (f" result of construction: {roots_1}") # Print the result.

uns nochmal kurz an die
¢ 4 X # Or we use set comprehension as follows:
Mengenoperationen aus Einheit 20 roots_2: setlint] = {isqrt(j) for j in range(100)}
5 4 print(f"result of comprehension: {roots_2}") # Print the result.
und daran, dass wir eine Menge auch

” k . - # Compute the set of numbers in 2..99 which are not prime.
erSte en Onnen, wenn wir eine not_primes: set[int] = {k for k in range(2, 100)
for m in range(2, isqrt(k) + 1) if k % m == 0}
Sequenz als Parameter der # The set of numbers in 2..99 which are not 4in not_primes are primes.
H primes: set[int] = {n for n in range(2, 100) if n not in not_primes}
Funktlon set angEben' print (f"prime numbers 1: {primes}") 3
® set (range(Q 100)) erstellt eine # We could also use this method that creates a set from a range and uses
’ # the set difference operator. 5

Menge m|t a”en Zahlen aus 2,,99_ print (f"prime numbers 2: {set(range(2, 100)).difference(not_primes)}")

. | python3 simple_set_comprehension.py |
[ ]
set (range(2, 100)) .difference( result of construction: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

not primes) Ilefert dann d|e Menge result of comprehension: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}
— prime numbers 1: {2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43,

aller dieser Elemente die nicht auch in <y a7, 53, 59, 61, 67, T1, 73, 79, 83, 89, 97}
. prime numbers 2: {2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43,
not_prlmes vorkommen. < 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97}

|
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Beispiel

® set(range(2, 100)) erstellt eine
Menge mit allen Zahlen aus 2..99.

® set(range(2, 100)).difference(
not_primes) liefert dann die Menge
aller dieser Elemente die nicht auch in
not_primes vorkommen.

® So konnte man also das Gleiche
erreichen, zumindest wenn man schon
die Menge not_primes gebaut hat.

o

"""Simple examples for set comprehension.
from math import isqrt # computes the integer parts of square roots

roots_1: set[int] = set() # We can start with an empty set.

for i in range(100): # Then we use a for-loop over the numbers 0 to 99.
roots_1.add(isqrt(i)) # Add the integer part of sqrt to the set.

print (f" result of construction: {roots_1}") # Print the result.

# Or we use set comprehension as follows:
roots_2: set[int] = {isqrt(j) for j in range (100)}
print(f"result of comprehension: {roots_2}") # Print the result.

# Compute the set of numbers in 2..99 which are not prime.
not_primes: set[int] = {k for k in range(2, 100) ¥

for m in range(2, isqrt(k) + 1) if k % m == 0} |
# The set of numbers in 2..99 which are not in not_primes are primes. 1
primes: set[int] = {n for n in range(2, 100) if n not in not_primes} /
print (f"prime numbers 1: {primes}") 3
# We could also use this method that creates a set from a range and uses |

# the set difference operator.
print (f"prime numbers 2: {set(range(2, 100)).difference(not_primes)}")

| python3 simple_set_comprehension.py |

result of construction: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

result of comprehension: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

prime numbers 1: {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}

prime numbers 2: {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}
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Dictionary Comprehension




Dictionary Comprehension

® Dictionary Comprehension funktioniert wieder fast genauso wie Set- und List
Comprehension®.

"""Dictionary Comprehension in Python.""" i
# Create a dictionary from all the item pairs in a sequence. :
# 'expressionl' and 'expresstion2' are usually exzpressions whose rTesults )
# depend on 'ttem'. %
{expressionl: expression2 for item in sequence} é
# Create a dictionary from those items in a sequence for which g
# 'condition' evaluates to True. %
# 'expressionl', 'exzpression2', and 'condition' are usually expressions :
# whose results depend on 'item'. %
{expressionl: expression2 for item in sequence if condition} 2




Dictionary Comprehension

® Dictionary Comprehension funktioniert wieder fast genauso wie Set- und List
Comprehension®.

® Anders als diese weist es aber Werten zu Schliissel zu und braucht daher zwei Ausdriicke I
pro Eintrag, welche durch : getrennt werden. |

"""Dictionary Comprehension in Python."""

# Create a dictionary from all the item pairs in a sequence.

# 'expressionl' and 'expresstion2' are usually exzpressions whose rTesults
# depend on 'ttem'. F
{expressionl: expression2 for item in sequence}

# Create a dictionary from those items in a sequence for which

# 'condition' evaluates to True.

# 'expressionl', 'exzpression2', and 'condition' are usually exzpressions
# whose results depend on 'item'.

{expressionl: expression2 for item in sequence if condition}




Dictionary Comprehension

® Dictionary Comprehension funktioniert wieder fast genauso wie Set- und List
Comprehension®.

® Anders als diese weist es aber Werten zu Schliissel zu und braucht daher zwei Ausdriicke
pro Eintrag, welche durch : getrennt werden. I

® Das ist auch der Unterschied zwischen Set- und Dictionary Comprehension. :

"""Dictionary Comprehension in Python."""

# Create a dictionary from all the item pairs in a sequence.

# 'expressionl' and 'expresstion2' are usually exzpressions whose rTesults
# depend on 'ttem
{expressionl: expression2 for item in sequence}

'

# Create a dictionary from those items in a sequence for which
# 'condition' evaluates to True.

# 'expressionl', 'ezpression2', and 'condition
#

{

' are usually exzpressions

whose results depend on 'item'.
expressionl: expression2 for item in sequence if condition}
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Dictionary Comprehension

® Anders als diese weist es aber Werten zu Schlissel zu und braucht daher zwei Ausdriicke
pro Eintrag, welche durch : getrennt werden.

® Das ist auch der Unterschied zwischen Set- und Dictionary Comprehension. B

® Beide benutzen geschwungene Klammern.

"""Dictionary Comprehension in Python."""

# Create a dictionary from all the item pairs in a sequence.

# 'expressionl' and 'expression2' are usually exzpressions whose rTesults
# depend on 'ttem'.

{expressionl: expression2 for item in sequence} ?

# Create a dictionary from those items in a sequence for which

# 'condition' evaluates to True.

# 'expressionl', 'ezpression2', and 'condition' are usually exzpressions
#

"7.
R
)

X

whose results depend on 'item'.

expressionl: expression2 for item in sequence if condition}

o




Dictionary Comprehension

® Das ist auch der Unterschied zwischen Set- und Dictionary Comprehension.
® Beide benutzen geschwungene Klammern.

® In der Dictionary Comprehension werden Schliissel und Werte durch : getrennt, wobei bei |
Set Comprehension, nur einzelne Werte angegeben werden. ;‘(‘

%
it

"""Dictionary Comprehension in Python.""" 5
# Create a dictionary from all the item pairs in a sequence.

# 'expressionl' and 'expresstion2' are usually exzpressions whose rTesults

# depend on 'item'. i
{expressionl: expression2 for item in sequence}

# Create a dictionary from those items in a sequence for which

‘ # 'condition' evaluates to True.

: # 'expressionl', 'exzpression2', and 'condition' are usually exzpressions i
# whose results depend on 'item'. f
{expressionl: expression2 for item in sequence if conditionl} :

:




Beispiel

* Mit
simple_dict_comprehension.py
schauen wir uns ein paar Beispiele fiir
Dictionary Comprehension an.

]
i

"""Simple examples for dictionary comprehension."""

squares_1: dict[int, int] = {} # We can start with an empty dictionary.

for i in range(11): # Then we use a for-loop over the numbers 0 to 9.
squares_1[i] = i * i # And place the square numbers in the dict.

print (f" result of construction: {squares_1}") # Print the result.

# 0r we use dictionary comprehension as follows:
squares_2: dict[int, int] = {i: i ** 2 for i in range(11)}

print (f"result of comprehension: {squares_2}") # Print the result.

# Compute the largest divisors of the numbers in 0..20

maxdiv: dict[int, int] = {k: m for k in range (21)
for m in range(1, k) if k % m == 0}
print (£" largest divisors: {maxdiv}")

| python3 simple_dict_comprehension.py |

result of construction: {0: O, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,
<~ 7: 49, 8: 64, 9: 81, 10: 100}

result of comprehension: {0: 0, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,

— 7: 49, 8: 64, 9: 81, 10:

largest divisors: {2: 1,

= &, i@z B, dilg i, U@z

< 18: 9, 19: 1, 20:



https://github.com/thomasWeise/programmingWithPythonCode/blob/7c8794392b4183431806c181e7392ba110a18dbe/iteration/simple_dict_comprehension.py
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Beispiel

* Mit
simple_dict_comprehension.py
schauen wir uns ein paar Beispiele fiir
Dictionary Comprehension an.

® Wir fangen wieder damit an, ein
Doctionary ,manuell* zu erstellen und
werden dann sehen, dass Dictionary
Comprehension kompakter ist.

"""Simple examples for dictionary comprehension."""

squares_1: dict[int, int] = {} # We can start with an empty dictionary.
for i in range(11): # Then we use a for-loop over the numbers 0 to 9.

squares_1[i] = i * i # And place the square numbers in the dict.
print (f" result of construction: {squares_1}") # Print the result.

# Or we use dictionary comprehension as follows:
squares_2: dict[int, int] = {i: i ** 2 for i in range(11)}

print (f"result of comprehension: {squares_2}") # Print the result.

# Compute the largest divisors of the numbers in 0..20.

maxdiv: dict[int, int] = {k: m for k in range (21)
for m in range(1, k) if k % m == 0}
print (£" largest divisors: {maxdiv}")

| python3 simple_dict_comprehension.py |

result of construction: {0: O, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,
<~ 7: 49, 8: 64, 9: 81, 10: 100}
result of comprehension: {0: 0, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,
<~ 7: 49, 8: 64, 9: 81, 10: 100
largest divisors: {2: 1, 3: 1, 4: 2, 5: 1, 6: 3, 7: 1, 8: 4, 9:
<~ 3, 10: 5, 11: 1, 12: 6, 13: 1, 14: 7, 15: 5, 16: 8, 17: 1,
< 18: 9, 19: 1, 20: 10}



https://github.com/thomasWeise/programmingWithPythonCode/blob/7c8794392b4183431806c181e7392ba110a18dbe/iteration/simple_dict_comprehension.py
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Beispiel

* Mit
simple_dict_comprehension.py
schauen wir uns ein paar Beispiele fiir
Dictionary Comprehension an.

® Wir fangen wieder damit an, ein
Doctionary ,manuell* zu erstellen und
werden dann sehen, dass Dictionary
Comprehension kompakter ist.

® Wir wollen eine Datenstruktur mit
den Quadraten der Zahlen von 0
bis 10 erstellen.

"nnSimple examples for dictionary comprehension."""

dict [int, int] = {}
# Then we use a for-loop over the numbers 0 to 9.
# And place the square numbers in the dict.
{squares_1}") # Print the result.

squares_1:
for i in range(11):

squares_1[i] = i * i
print (f" result of construction:

# Or we use dictionary comprehension as follows:
squares_2: dict[int, int] = {i: i ** 2 for i in range(11)}

print (f"result of comprehension: {squares_2}") # Print the result.

# Compute the largest divisors of the numbers in 0..20.

maxdiv: dict[int, int] = {k: m for k in range (21)
for m in range(1, k) if k % m == 0}
print (£" largest divisors: {maxdiv}")

| python3 simple_dict_comprehension.py |

result of construction: {0: O, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,
<~ 7: 49, 8: 64, 9: 81, 10: 100}
result of comprehension: {0: 0, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,
<~ 7: 49, 8: 64, 9: 81, 10: 100
largest divisors: {2: 1, 3: 1, 4: 2, 5: 1, 6: 3, 7: 1, 8: 4, 9:
—~ 3, 10: 5, 11: 1, 12: 6, 13: 1, 14: 7, 15: 5, 16: 8, 17: 1,
< 18: 9, 19: 1, 20: 10}

# We can start with an empty dictionary.


https://github.com/thomasWeise/programmingWithPythonCode/blob/7c8794392b4183431806c181e7392ba110a18dbe/iteration/simple_dict_comprehension.py

Beispiel

* Mit
simple_dict_comprehension.py
schauen wir uns ein paar Beispiele fiir
Dictionary Comprehension an.

® Wir fangen wieder damit an, ein
Doctionary ,manuell* zu erstellen und
werden dann sehen, dass Dictionary
Comprehension kompakter ist.

® Wir wollen eine Datenstruktur mit
den Quadraten der Zahlen von 0
bis 10 erstellen.

® Dieses Mal benutzen wir ein
Dictionary, wo wir die Quadrate als
Werte den Zahlen als Schliisseln
zuweisen.

"nnSimple examples for dictionary comprehension."""

squares_1: dict[int, int] = {}

for i in range(11): # Then we use a for-loop over the numbers 0 to 9.
squares_1[i] = i * i # And place the square numbers in the dict.

print (f" result of construction: {squares_1}") # Print the result.

# 0r we use dictionary comprehension as follows:
squares_2: dict[int, int] = {i: i ** 2 for i in range(11)}

print (f"result of comprehension: {squares_2}") # Print the result.

# Compute the largest divisors of the numbers in 0..20.

maxdiv: dict[int, int] = {k: m for k in range (21)
for m in range(1, k) if k % m == 0}
print (£" largest divisors: {maxdiv}")

| python3 simple_dict_comprehension.py |

result of construction: {0: O, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,
<~ 7: 49, 8: 64, 9: 81, 10: 100}
result of comprehension: {0: 0, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,
<~ 7: 49, 8: 64, 9: 81, 10: 100
largest divisors: {2: 1, 3: 1, 4: 2, 5: 1, 6: 3, 7: 1, 8: 4, 9:
<3, 10: 5, 11: 1, 12: 6, 13: 1, 14: 7, 15: 5, 16: 8, 17: 1,
< 18: 9, 19: 1, 20: 10}

# We can start with an empty dictionary.


https://github.com/thomasWeise/programmingWithPythonCode/blob/7c8794392b4183431806c181e7392ba110a18dbe/iteration/simple_dict_comprehension.py

Beispiel

® Wir fangen wieder damit an, ein
Doctionary ,,manuell” zu erstellen und
werden dann sehen, dass Dictionary
Comprehension kompakter ist.

® Wir wollen eine Datenstruktur mit
den Quadraten der Zahlen von 0
bis 10 erstellen.

® Dieses Mal benutzen wir ein
Dictionary, wo wir die Quadrate als
Werte den Zahlen als Schliisseln
zuweisen.

e Wir fangen also mit einem leeren
Doctionary squares_1 an.

"nnSimple examples for dictionary comprehension."""

squares_1: dict[int, int] = {}

for i in range(11): # Then we use a for-loop over the numbers 0 to 9.
squares_1[i] = i * i # And place the square numbers in the dict.

print (f" result of construction: {squares_1}") # Print the result.

# Or we use dictionary comprehension as follows:
squares_2: dict[int, int] = {i: i ** 2 for i in range(11)}

print (f"result of comprehension: {squares_2}") # Print the result.

# Compute the largest divisors of the numbers in 0..20.

maxdiv: dict[int, int] = {k: m for k in range (21)
for m in range(1, k) if k % m == 0}
print (£" largest divisors: {maxdiv}")

| python3 simple_dict_comprehension.py |

result of construction: {0: O, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,
<~ 7: 49, 8: 64, 9: 81, 10: 100}
result of comprehension: {0: 0, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,
— 7: 49, 8: 64, 9: 81, 10: 100
largest divisors: {2: 1, 3: 1, 4: 2, 5: 1, 6: 3, 7: 1, 8: 4, 9:
<3, 10: 5, 11: 1, 12: 6, 13: 1, 14: 7, 15: 5, 16: 8, 17: 1,
< 18: 9, 19: 1, 20: 10}

# We can start with an empty dictionary.
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Beispiel

® Wir fangen wieder damit an, ein
Doctionary ,,manuell” zu erstellen und
werden dann sehen, dass Dictionary
Comprehension kompakter ist.

® Wir wollen eine Datenstruktur mit
den Quadraten der Zahlen von 0
bis 10 erstellen.

® Dieses Mal benutzen wir ein
Dictionary, wo wir die Quadrate als
Werte den Zahlen als Schliisseln
zuweisen.

e Wir fangen also mit einem leeren
Doctionary squares_1 an.

® Dann benutzen wir eine for-Schleife
und iterieren die Variable i (iber
range(11).

- — -

"niSimple examples for dictionary comprehension."""
squares_1: dict[int, int] = {} # We can start with an empty dictionary.
for i in range(11): # Then we use a for-loop over the numbers 0 to 9.
squares_1[i] = i * i # And place the square numbers in the dict.
print (f" result of construction: {squares_1}") # Print the result.

# Or we use dictionary comprehension as follows:
squares_2: dict[int, int] = {i: i ** 2 for i in range(11)}

print (f"result of comprehension: {squares_2}") # Print the result.

# Compute the largest divisors of the numbers in 0..20.

maxdiv: dict[int, int] = {k: m for k in range (21)
for m in range(1, k) if k % m == 0}
print (£" largest divisors: {maxdiv}")

]} python3 simple_dict_comprehension.py |

result of construction: {0: O, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,
<~ 7: 49, 8: 64, 9: 81, 10: 100}
result of comprehension: {0: 0, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,
— 7: 49, 8: 64, 9: 81, 10: 100
largest divisors: {2: 1, 3: 1, 4: 2, 5: 1, 6: 3, 7: 1, 8: 4, 9:
<3, 10: 5, 11: 1, 12: 6, 13: 1, 14: 7, 15: 5, 16: 8, 17: 1,
< 18: 9, 19: 1, 20: 10}



Beispiel

Wir wollen eine Datenstruktur mit OO Filo crrmion s (AEtloneny CemuEchanoien , 007

den Quadraten der Zahlen von 0 squares_1: dict[int, int] = {} # We can start with an empty dictionary.
H for i in range(11): # Then we use a for-loop over the numbers 0 to 9.

bls 10 erSte”en' squares_1[i] = i * i # And place the square numbers in the dict.

print (f" result of construction: {squares_1}") # Print the result.

Dieses Mal benutzen wir ein , ,
# Or we use dictionary comprehension as follows:
Dictionary, wo wir die Quadrate als squares_2: dict[int, int] = {i: i ** 2 for i in range(11)}
& print (f"result of comprehension: {squares_2}") # Print the result.
Werte den Zahlen als Schliisseln
3 # Compute the largest divisors of the numbers in 0..20.
zuwelsen. maxdiv: dict[int, int] = {k: m for k in range(21)

for m in range(1, k) if k % m == 0}
print (£" largest divisors: {maxdiv}")

Wir fangen also mit einem leeren

DOCtiOnary squares_l an. | python3 simple_dict_comprehension.py |

result of construction: {0: O, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,
. . . — 7: 49, 8: 64, 9: 81, 10: 100}

Dann benUtzen WIr eine for'SChlelfe result of comprehension: {0: 0, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,

— : : - - <> 7: 49, 8: 64, 9: 81, 10: 100

und iterieren die Variable i iiber largest divisors: {2: 1, 3: 1, 4: 2, 5: 1, 6: 3, 7: 1, 8: 4, 9:
<53, 10: 5, 11: 1, 12: 6, 13: 1, 14: 7, 15: 5, 16: 8, 17: 1,

range(ll). < 18: 9, 19: 1, 20: 10}

Im Schleifenkorper weisen wir dann
squares_1[i] = i ** 2 zu,
assoziieren also die Zahl i mit ihrem
Quadrat.

- — -
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Beispiel

® Dieses Mal benutzen wir ein
Dictionary, wo wir die Quadrate als
Werte den Zahlen als Schliisseln
zuweisen.

® Wir fangen also mit einem leeren
Doctionary squares_1 an.

® Dann benutzen wir eine for-Schleife
und iterieren die Variable i tiber
range(11).

® |m Schleifenkorper weisen wir dann
squares_1[i] = i ** 2 zu,
assoziieren also die Zahl i mit ihrem

Quadrat.

® Wir kénnen diese ganze Methode in
eine einzige Dictionary Comprehension
zusammenkiirzen.

- — -

"nnSimple examples for dictionary comprehension."""

squares_1: dict[int, int] = {} # We can start with an empty dictionary.

for i in range(11): # Then we use a for-loop over the numbers 0 to 9.
squares_1[i] = i * i # And place the square numbers in the dict.

print (f" result of construction: {squares_1}") # Print the result.

# 0r we use dictionary comprehension as follows:
squares_2: dict[int, int] = {i: i ** 2 for i in range(11)}

print (f"result of comprehension: {squares_2}") # Print the result.

# Compute the largest divisors of the numbers in 0..20.

maxdiv: dict[int, int] = {k: m for k in range (21)
for m in range(1, k) if k % m == 0}
print (£" largest divisors: {maxdiv}")

]} python3 simple_dict_comprehension.py |
result of construction: {0: O, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,

— 7: 49, 8: 64, 9: 81, 10: 100}
result of comprehension: {0: 0, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,
— 7: 49, 8: 64, 9: 81, 10: 100

largest divisors: {2: 1, 3: 1, 4: 2, 5: 1, 6: 3, 7: 1, 8: 4, 9:
—~ 3, 10: 5, 11: 1, 12: 6, 13: 1, 14: 7, 15: 5, 16: 8, 17: 1,
< 18: 9, 19: 1, 20: 10}
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Beispiel

® Wir fangen also mit einem leeren
Doctionary squares_1 an.

® Dann benutzen wir eine for-Schleife
und iterieren die Variable i lber
range(11).

® |m Schleifenkorper weisen wir dann
squares_1[i] = i ** 2 zu,
assoziieren also die Zahl i mit ihrem

Quadrat.

® Wir konnen diese ganze Methode in
eine einzige Dictionary Comprehension
zusammenkiirzen.

o {i: i ** 2 for i in range(11)}
produziert das gleiche Ergebnis.

"niSimple examples for dictionary comprehension."""
squares_1: dict[int, int] = {}
for i in range(11): # Then we use a for-loop over the numbers 0 to 9.
squares_1[i] = i * i # And place the square numbers in the dict.
print (f" result of construction: {squares_1}") # Print the result.

# Or we use dictionary comprehension as follows:
squares_2: dict[int, int] = {i: i ** 2 for i in range(11)}

print (f"result of comprehension: {squares_2}") # Print the result.

# Compute the largest divisors of the numbers in 0..20.

maxdiv: dict[int, int] = {k: m for k in range (21)
for m in range(1, k) if k % m == 0}
print (£" largest divisors: {maxdiv}")

| python3 simple_dict_comprehension.py |

result of construction: {0: O, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,
— 7: 49, 8: 64, 9: 81, 10: 100}
result of comprehension: {0: 0, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,
— 7: 49, 8: 64, 9: 81, 10: 100
largest divisors: {2: 1, 3: 1, 4: 2, 5: 1, 6: 3, 7: 1, 8: 4, 9:
—~ 3, 10: 5, 11: 1, 12: 6, 13: 1, 14: 7, 15: 5, 16: 8, 17: 1,
< 18: 9, 19: 1, 20: 10}

# We can start with an empty dictionary.



~aY

Beispiel

® Dann benutzen wir eine for-Schleife
und iterieren die Variable i iiber
range (11).

® |Im Schleifenkdrper weisen wir dann
squares_1[i] = i ** 2 zu,
assoziieren also die Zahl i mit ihrem
Quadrat.

® Wir kénnen diese ganze Methode in
eine einzige Dictionary Comprehension
zusammenkiirzen.

o {i: i ** 2 for i in range(11)}
produziert das gleiche Ergebnis.

® Machen wir nun etwas Spannenderes.

"nnSimple examples for dictionary comprehension."""

squares_1: dict[int, int] = {}

for i in range(11): # Then we use a for-loop over the numbers 0 to 9.
squares_1[i] = i * i # And place the square numbers in the dict.

print (f" result of construction: {squares_1}") # Print the result.

# Or we use dictionary comprehension as follows:
squares_2: dict[int, int] = {i: i ** 2 for i in range(11)}

print (f"result of comprehension: {squares_2}") # Print the result.

# Compute the largest divisors of the numbers in 0..20.

maxdiv: dict[int, int] = {k: m for k in range (21)
for m in range(1, k) if k % m == 0}
print (£" largest divisors: {maxdiv}")

| python3 simple_dict_comprehension.py |

result of construction: {0: O, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,
<~ 7: 49, 8: 64, 9: 81, 10: 100}
result of comprehension: {0: 0, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,
<~ 7: 49, 8: 64, 9: 81, 10: 100
largest divisors: {2: 1, 3: 1, 4: 2, 5: 1, 6: 3, 7: 1, 8: 4, 9:
—~ 3, 10: 5, 11: 1, 12: 6, 13: 1, 14: 7, 15: 5, 16: 8, 17: 1,
< 18: 9, 19: 1, 20: 10}

# We can start with an empty dictionary.
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Beispiel

® |m Schleifenkorper weisen wir dann
squares_1[i] = i ** 2 zu,
assoziieren also die Zahl i mit ihrem

Quadrat.

® Wir kdnnen diese ganze Methode in
eine einzige Dictionary Comprehension
zusammenkiirzen.

e {i: i ** 2 for i in range(11)}
produziert das gleiche Ergebnis.

® Machen wir nun etwas Spannenderes.

® Wir wollen ein Dictionary maxdiv
bauen, dass den groBten
Divisor m < k fiir jede Zahl k
aus 2..20 halt.

"nnSimple examples for dictionary comprehension."""

squares_1: dict[int, int] = {}

for i in range(11): # Then we use a for-loop over the numbers 0 to 9.
squares_1[i] = i * i # And place the square numbers in the dict.

print (f" result of construction: {squares_1}") # Print the result.

# Or we use dictionary comprehension as follows:
squares_2: dict[int, int] = {i: i ** 2 for i in range(11)}

print (f"result of comprehension: {squares_2}") # Print the result.

# Compute the largest divisors of the numbers in 0..20.

maxdiv: dict[int, int] = {k: m for k in range (21)
for m in range(1, k) if k % m == 0}
print (£" largest divisors: {maxdiv}")

| python3 simple_dict_comprehension.py |

result of construction: {0: O, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,
— 7: 49, 8: 64, 9: 81, 10: 100}
result of comprehension: {0: 0, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,
<~ 7: 49, 8: 64, 9: 81, 10: 100
largest divisors: {2: 1, 3: 1, 4: 2, 5: 1, 6: 3, 7: 1, 8: 4, 9:
—~ 3, 10: 5, 11: 1, 12: 6, 13: 1, 14: 7, 15: 5, 16: 8, 17: 1,
< 18: 9, 19: 1, 20: 10}

# We can start with an empty dictionary.



Beispiel

® Wir konnen diese ganze Methode in
eine einzige Dictionary Comprehension
zusammenkiirzen.

® {i: i ** 2 for i in range(11)}
produziert das gleiche Ergebnis.

® Machen wir nun etwas Spannenderes.

e Wir wollen ein Dictionary maxdiv
bauen, dass den gréBten
Divisor m < k fiir jede Zahl k
aus 2..20 halt.

® Wir benutzen das selbe, ineffiziente
Prinzip, das wir gerade benutzt
haben, um die Menge von
nicht-Primzahlen zu erstellen.

"niSimple examples for dictionary comprehension."""
squares_1: dict[int, int] = {}
for i in range(11): # Then we use a for-loop over the numbers 0 to 9.
squares_1[i] = i * i # And place the square numbers in the dict.
print (f" result of construction: {squares_1}") # Print the result.

# 0r we use dictionary comprehension as follows:
squares_2: dict[int, int] = {i: i ** 2 for i in range(11)}

print (f"result of comprehension: {squares_2}") # Print the result.

# Compute the largest divisors of the numbers in 0..20.

maxdiv: dict[int, int] = {k: m for k in range (21)
for m in range(1, k) if k % m == 0}
print (£" largest divisors: {maxdiv}")

| python3 simple_dict_comprehension.py |

result of construction: {0: O, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,
<~ 7: 49, 8: 64, 9: 81, 10: 100}
result of comprehension: {0: 0, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,
<~ 7: 49, 8: 64, 9: 81, 10: 100
largest divisors: {2: 1, 3: 1, 4: 2, 5: 1, 6: 3, 7: 1, 8: 4, 9:
<3, 10: 5, 11: 1, 12: 6, 13: 1, 14: 7, 15: 5, 16: 8, 17: 1,
< 18: 9, 19: 1, 20: 10}

# We can start with an empty dictionary.
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{i: i **x 2 for i in range(11)}

produziert das gleiche Ergebnis.

Machen wir nun etwas Spannenderes.

Wir wollen ein Dictionary maxdiv
bauen, dass den groBten

Divisor m < k fiir jede Zahl k
aus 2..20 halt.

Wir benutzen das selbe, ineffiziente
Prinzip, das wir gerade benutzt
haben, um die Menge von
nicht-Primzahlen zu erstellen.

Erst lassen wir die Variable k

liber range (21) iterieren, lassen
also k die Werte 0, 1, 2, ..., 19,
20 annehmen.

"nnSimple examples for dictionary comprehension."""

squares_1: dict[int, int] = {} # We can start with an empty dictionary.
for i in range(11): # Then we use a for-loop over the numbers 0 to 9.
squares_1[i] = i * i # And place the square numbers in the dict.

print (f" result of construction: {squares_1}") # Print the result.
# 0r we use dictionary comprehension as follows:
squares_2: dict[int, int] = {i: i ** 2 for i in range(11)}

print (f"result of comprehension: {squares_2}") # Print the result.

# Compute the largest divisors of the numbers in 0..20.

maxdiv: dict[int, int] = {k: m for k in range (21)
for m in range(1, k) if k % m == 0}
print (£" largest divisors: {maxdiv}")

| python3 simple_dict_comprehension.py |

result of construction: {0: O, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,
— 7: 49, 8: 64, 9: 81, 10: 100}
result of comprehension: {0: 0, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,
<~ 7: 49, 8: 64, 9: 81, 10: 100
largest divisors: {2: 1, 3: 1, 4: 2, 5: 1, 6: 3, 7: 1, 8: 4, 9:
<3, 10: 5, 11: 1, 12: 6, 13: 1, 14: 7, 15: 5, 16: 8, 17: 1,
< 18: 9, 19: 1, 20: 10}



Beispiel

Wir wollen ein Dictionary maxdiv
bauen, dass den groBten

Divisor m < k fiir jede Zahl k
aus 2..20 halt.

Wir benutzen das selbe, ineffiziente
Prinzip, das wir gerade benutzt
haben, um die Menge von
nicht-Primzahlen zu erstellen.

Erst lassen wir die Variable k

liber range (21) iterieren, lassen
also k die Werte 0, 1, 2, ..., 19,
20 annehmen.

Wir lassen eine zweite Variable m
liber range (1, k) iterieren,
wodurch m die Werte 1, 2, ...,
k - 1 annimmt.

"nnSimple examples for dictionary comprehension."""

squares_1: dict[int, int] = {} # We can start with an empty dictionary.
for i in range(11): # Then we use a for-loop over the numbers 0 to 9.
squares_1[i] = i * i # And place the square numbers in the dict.

print (f" result of construction: {squares_1}") # Print the result.
# 0r we use dictionary comprehension as follows:
squares_2: dict[int, int] = {i: i ** 2 for i in range(11)}

print (f"result of comprehension: {squares_2}") # Print the result.

# Compute the largest divisors of the numbers in 0..20.

maxdiv: dict[int, int] = {k: m for k in range (21)
for m in range(1, k) if k % m == 0}
print (£" largest divisors: {maxdiv}")

| python3 simple_dict_comprehension.py |

result of construction: {0: O, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,
<~ 7: 49, 8: 64, 9: 81, 10: 100}
result of comprehension: {0: 0, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,
— 7: 49, 8: 64, 9: 81, 10: 100
largest divisors: {2: 1, 3: 1, 4: 2, 5: 1, 6: 3, 7: 1, 8: 4, 9:
<3, 10: 5, 11: 1, 12: 6, 13: 1, 14: 7, 15: 5, 16: 8, 17: 1,
< 18: 9, 19: 1, 20: 10}



Beispiel

e Wir benutzen das selbe, ineffiziente
Prinzip, das wir gerade benutzt
haben, um die Menge von
nicht-Primzahlen zu erstellen.

® FErst lassen wir die Variable k
liber range (21) iterieren, lassen
also k die Werte 0, 1, 2, ..., 19,
20 annehmen.

® Wir lassen eine zweite Variable m
liber range (1, k) iterieren,
wodurch m die Werte 1, 2, ...,
k - 1 annimmt.

® Wir speichern die Zuweisung k: m in

dem Dictionary wenn die Bedingung

k % m == 0 zutrifft, also wenn m die

Zahl k ohne Rest teilen kann.

"nnSimple examples for dictionary comprehension."""

squares_1: dict[int, int] = {} # We can start with an empty dictionary.

for i in range(11): # Then we use a for-loop over the numbers 0 to 9.
squares_1[i] = i * i # And place the square numbers in the dict.

print (f" result of construction: {squares_1}") # Print the result.

# Or we use dictionary comprehension as follows:
squares_2: dict[int, int] = {i: i ** 2 for i in range(11)}
print (f"result of comprehension: {squares_2}") # Print the result.

# Compute the largest divisors of the numbers in 0..20.

maxdiv: dict[int, int] = {k: m for k in range (21)
for m in range(1, k) if k % m == 0}
print (£" largest divisors: {maxdiv}")

| python3 simple_dict_comprehension.py |

result of construction: {0: O, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,
<~ 7: 49, 8: 64, 9: 81, 10: 100}
result of comprehension: {0: 0, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,
<~ 7: 49, 8: 64, 9: 81, 10: 100
largest divisors: {2: 1, 3: 1, 4: 2, 5: 1, 6: 3, 7: 1, 8: 4, 9:
<3, 10: 5, 11: 1, 12: 6, 13: 1, 14: 7, 15: 5, 16: 8, 17: 1,
< 18: 9, 19: 1, 20: 10}
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Beispiel

® Erst lassen wir die Variable k
liber range (21) iterieren, lassen
also k die Werte 0, 1, 2, ..., 19,
20 annehmen.

® Wir lassen eine zweite Variable m
iber range (1, k) iterieren,
wodurch m die Werte 1, 2, ...,
k - 1 annimmt.

® Wir speichern die Zuweisung k: m in
dem Dictionary wenn die Bedingung
k % m == 0 zutrifft, also wenn m die
Zahl k ohne Rest teilen kann.

® Fiir die meisten k wird diese
Bedingung von mehreren m erfiillt.

"nnSimple examples for dictionary comprehension."""

squares_1: dict[int, int] = {}

for i in range(11): # Then we use a for-loop over the numbers 0 to 9.
squares_1[i] = i * i # And place the square numbers in the dict.

print (f" result of construction: {squares_1}") # Print the result.

# Or we use dictionary comprehension as follows:
squares_2: dict[int, int] = {i: i ** 2 for i in range(11)}

print (f"result of comprehension: {squares_2}") # Print the result.

# Compute the largest divisors of the numbers in 0..20.

maxdiv: dict[int, int] = {k: m for k in range (21)
for m in range(1, k) if k % m == 0}
print (£" largest divisors: {maxdiv}")

| python3 simple_dict_comprehension.py |

result of construction: {0: O, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,
<~ 7: 49, 8: 64, 9: 81, 10: 100}
result of comprehension: {0: 0, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,
<~ 7: 49, 8: 64, 9: 81, 10: 100
largest divisors: {2: 1, 3: 1, 4: 2, 5: 1, 6: 3, 7: 1, 8: 4, 9:
—~ 3, 10: 5, 11: 1, 12: 6, 13: 1, 14: 7, 15: 5, 16: 8, 17: 1,
< 18: 9, 19: 1, 20: 10}

# We can start with an empty dictionary.
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Beispiel

® Wir lassen eine zweite Variable m
liber range (1, k) iterieren,
wodurch m die Werte 1, 2, ...,
k - 1 annimmt.

® Wir speichern die Zuweisung k: m in
dem Dictionary wenn die Bedingung
k % m == 0 zutrifft, also wenn m die
Zahl k ohne Rest teilen kann.

® Fiir die meisten k wird diese
Bedingung von mehreren m erfiillt.

® |n einem Dictionary kann aber jeder
Schliissel hochstens einmal
vorkommen.

"nnSimple examples for dictionary comprehension."""

squares_1: dict[int, int] = {}

for i in range(11): # Then we use a for-loop over the numbers 0 to 9.
squares_1[i] = i * i # And place the square numbers in the dict.

print (f" result of construction: {squares_1}") # Print the result.

# Or we use dictionary comprehension as follows:
squares_2: dict[int, int] = {i: i ** 2 for i in range(11)}

print (f"result of comprehension: {squares_2}") # Print the result.

# Compute the largest divisors of the numbers in 0..20.

maxdiv: dict[int, int] = {k: m for k in range (21)
for m in range(1, k) if k % m == 0}
print (£" largest divisors: {maxdiv}")

| python3 simple_dict_comprehension.py |

result of construction: {0: O, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,
<~ 7: 49, 8: 64, 9: 81, 10: 100}
result of comprehension: {0: 0, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,
— 7: 49, 8: 64, 9: 81, 10: 100
largest divisors: {2: 1, 3: 1, 4: 2, 5: 1, 6: 3, 7: 1, 8: 4, 9:
—~ 3, 10: 5, 11: 1, 12: 6, 13: 1, 14: 7, 15: 5, 16: 8, 17: 1,
< 18: 9, 19: 1, 20: 10}

# We can start with an empty dictionary.
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Beispiel

® Wir lassen eine zweite Variable m
liber range (1, k) iterieren,
wodurch m die Werte 1, 2, ...,
k - 1 annimmt.

® Wir speichern die Zuweisung k: m in
dem Dictionary wenn die Bedingung
k % m == 0 zutrifft, also wenn m die
Zahl k ohne Rest teilen kann.

® Fiir die meisten k wird diese
Bedingung von mehreren m erfiillt.

® |n einem Dictionary kann aber jeder
Schliissel hochstens einmal
vorkommen.

® In der Dictionary Comprehension
bleibt daher nur die letzte Zuweisung
bestehen.

- — -

"nnSimple examples for dictionary comprehension."""

squares_1: dict[int, int] = {}

for i in range(11): # Then we use a for-loop over the numbers 0 to 9.
squares_1[i] = i * i # And place the square numbers in the dict.

print (f" result of construction: {squares_1}") # Print the result.

# 0r we use dictionary comprehension as follows:
squares_2: dict[int, int] = {i: i ** 2 for i in range(11)}

print (f"result of comprehension: {squares_2}") # Print the result.

# Compute the largest divisors of the numbers in 0..20.

maxdiv: dict[int, int] = {k: m for k in range (21)
for m in range(1, k) if k % m == 0}
print (£" largest divisors: {maxdiv}")

]} python3 simple_dict_comprehension.py |

result of construction: {0: O, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,
<~ 7: 49, 8: 64, 9: 81, 10: 100}
result of comprehension: {0: 0, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,
— 7: 49, 8: 64, 9: 81, 10: 100
largest divisors: {2: 1, 3: 1, 4: 2, 5: 1, 6: 3, 7: 1, 8: 4, 9:
<3, 10: 5, 11: 1, 12: 6, 13: 1, 14: 7, 15: 5, 16: 8, 17: 1,
< 18: 9, 19: 1, 20: 10}

# We can start with an empty dictionary.
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Beispiel

® Wir speichern die Zuweisung k: m in
dem Dictionary wenn die Bedingung
k % m == 0 zutrifft, also wenn m die
Zahl k ohne Rest teilen kann.

® Fiir die meisten k wird diese
Bedingung von mehreren m erfiillt.

® |n einem Dictionary kann aber jeder
Schliissel hochstens einmal
vorkommen.

® In der Dictionary Comprehension
bleibt daher nur die letzte Zuweisung
bestehen.

® Der letzte Wert m dass die Bedingung
fiir ein k erfiillt wird daher
gespeichert.

"niSimple examples for dictionary comprehension."""
squares_1: dict[int, int] = {} # We can start with an empty dictionary.
for i in range(11): # Then we use a for-loop over the numbers 0 to 9.
squares_1[i] = i * i # And place the square numbers in the dict.
print (f" result of construction: {squares_1}") # Print the result.

# Or we use dictionary comprehension as follows:
squares_2: dict[int, int] = {i: i ** 2 for i in range(11)}

print (f"result of comprehension: {squares_2}") # Print the result.

# Compute the largest divisors of the numbers in 0..20.

maxdiv: dict[int, int] = {k: m for k in range (21)
for m in range(1, k) if k % m == 0}
print (£" largest divisors: {maxdiv}")

| python3 simple_dict_comprehension.py |

result of construction: {0: O, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,
— 7: 49, 8: 64, 9: 81, 10: 100}
result of comprehension: {0: 0, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36,
<~ 7: 49, 8: 64, 9: 81, 10: 100
largest divisors: {2: 1, 3: 1, 4: 2, 6: 1, 6: 3, 7: 1, 8: 4
<3, 10: 5, 11: 1, 12: 6, 13: 1, 14: 7, 15: 5, 16: 8, 17: 1,
< 18: 9, 19: 1, 20: 10}
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Beispiel.

® Anders als in unserem
Primzahl-Mengen-Beispiel, wo m bei
2 losging, fangen wir hier mit m bei
1 an.

® Fiir jede Primzahl £’ ist der groBte

Divisor m < k’ dann korrekterweise 1.

® Fiir 1 existiert gar kein solcher divisor
— weshalb 1 auch nicht als Schliissel
in maxdiv auftaucht.

® Wir geben maxdiv aus und es
beinhaltet tatsachlich die groRten
Divisoren fiir alle Zahlen k& < 20.
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Zusammenfassung

® Nun haben wir das Konzept von List Comprehension also auf Mengen und Dictionaries
ausgeweitet.

® Beide haben eine sehr einfache und elegante Syntax.

® Sie sind niitzliche Konzepte, die uns helfen, besseren Kode zu schreiben.
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Thank youl
Vielen Dank!
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Glossary (in English) |

Python

o

-J

7

The Python programming language®™7, i.e., what you will learn about in our book”. Learn more at https://python.org.

with 7, 7 € Z and i < j is the set that contains all integer numbers in the inclusive range from 7 to j. It always holds that
i..j C Z. For example, 5..9 is equivalent to {5,6,7,8,9}

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.


https://python.org
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