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Erstellen, Type Hints, Einfache Operationen

® Dictionary-Literale werden als
Schliissel: Wert-Paare, die durch
Kommas getrennt sind, in
geschweiften Klammern definiert.

"nuAn example of dictionaries.

num_str: dict[int, str] = { # create and type hint a dictionary

2: "two", 1: "one", 3: "three", 4: "four"} # the elements
print (f"num_str has {len(num_str)} elements: {num_str}") # print dict
print (£"I got {num_str[2]} shoes and {num_str[1]} hat.") # get element

print (f"the keys are: {list(num_str.keys())}") # print the keys
print (f"the values are: {list(num_str.values())}") # print the values
print (f"the items are: {list(num_str.items())}") # the key-value pairs

num_str[5] = "fivv" # insert (or update) the value of a key
print (f"after adding key 1 num_str is now {num_strl}")
num_str[5] = "five" # update the walue of a key

print(f"after updating key 1 num_str is now {num_str}")

del num_str[4] # delete a key

print(f"after deleting key 4 num_str is now {num_str}")
# get the wvalue of a key, then delete it

print (f"popping key 5 gets us {num_str.pop(5)}")

str_num: dict[str, int] = {} # create empty dictionary
str_num.update({"one": 1, "three": 3, "two": 2, "four": 4})
print (£"{num_str [1]} + {num_str[2]} = {str_num['three'l}")
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hinzu.

"""An example of dictionaries."""

num_str: dict[int, str] = { # create and type hint a dictionary

2: "two", 1: "onme", 3: "three", 4: "four"} # the elements
print (f"num_str has {len(num_str)} elements: {num_strl}") # print dict
print (£"I got {num_str[2]} shoes and {num_str[1]} hat.") # get element

print (£"the keys are: {list(num_str.keys())}") # print the keys
print (f"the values are: {list(num_str.values())}") # print the walues
print (f"the items are: {list(num_str.items())}") # the key-value pairs

num_str [5] = "fivv" # insert (or update) the value of a key
print (f"after adding key 1 num_str is now {num_str}")
num_str [5] = "five" # update the value of a key

print (f"after updating key 1 num_str is now {num_str}")

del num_str([4] # delete a key

print(f"after deleting key 4 num_str is now {num_str}")
# get the wvalue of a key, then delete it

print (f"popping key 5 gets us {num_str.pop(5)}")

str_num: dict[str, int] = {} # create empty dictionary
str_num.update({"one": 1, "three": 3, "two": 2, "four": 4})
print (£"{num_str (1]} + {num_str[2]} = {str_num(['three'l}")

| python3 dicts_1.py |

num_str has 4 elements: {2: 'two', 1: 'one', 3: 'three', 4: 'four'}
I got two shoes and one hat.
the keys are: [2, 1, 3, 4]

the values are: ['two', 'one', 'three', 'four']

the items are: [(2, 'two'), (1, 'one'), (3, 'three'), (4, 'four')]

after adding key 1 num_str is now {2: 'two', 1: 'one', 3: 'three', 4: '
< four', 5: 'fivv'}

after updating key 1 num_str is now {2: 'two', 1: 'onme', 3: 'three', 4:
< 'four', 5: 'five'}

after deleting key 4 num_str is now {2: 'two', 1: 'one', 3: 'three', 5:

— 'five'}
popping key 5 gets us five
one + two = 3
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® Listen sind veranderliche Sequenzen von Instanzen eines beliebigen Datentyps.

® Tuples sind unverdnderliche Sequenzen von Instanzen beliebiger Datentypen (welche selbst
unveranderlich seien sollten).

® Mengen beinhalten Instanzen eines unverdnderlichen Datentyps. Mengen sind selbst
veranderlich und ohne Elementreihenfolge.
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veranderlich.

® |n Listen und Tupels kann ein Objekt beliebig oft vorkommen.

® Jedes Element einer Menge und jeder Schliissel eines Dictionaries kann immer nur einmal |
vorkommen.

® Tupels und Listen sind besonders geeignet, wenn wir Elemente in einer bestimmten
Reihenfolge speichern und auslesen wollen. Wenn wir die Sequenz verandern wollen, dann
nehmen wir Listen, sonst Tuples.

e Mengen (und Dictionaries) sind dann besonders niitzlich, wenn wir schnell nachschlagen
wollen, ob ein bestimmtes Element irgendwo in der Kollektion (als Schliissel) vorkommt.
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Uberblick

Type Hint list[A] tuple[B, C, ...] set [D] dict[E, F]
Literal [al, a2, ...] (b, c, ...) {d1, d2, ...} {el: f1, e2: f2, ...}
leeres Literal ) O X [ setQ {
andere Kollektion kopieren x list(x) tuple(x) set (x) dict(x) (x is dict)
Geordnet 4 v X / (insertion sequence)
Kollektion veréanderlich v X 4 4
veranderliche Werte v X X E:X;F:V/
Alle Elemente selber Datentyp v X v v
Indizieren iiber [i]  / (i is int) v/ (iis int) X v (ilis E)
Element mehrfach v v X E: X; F: v/
Element hinzufiigen o0(1) X o(1) 0(1)
in/not in O(n) O(n) O(1) o(1)
Element |&schen O(n) X o) o(1)
Overhead sehr klein sehr klein ja ja
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Thank youl
Vielen Dank!
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Glossary (in English) |

Git

GitHub

literal

Mypy

Python

type hint

VCs

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

is a website where software projects can be hosted and managed via the Git VCS*3'17. Learn more at https://github.com.

A literal is a specific concrete value, something that is written down as-is*?'1®_ In Python, for example, "abc" is a string

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

is a static type checking tool for Python®? that makes use of type hints. Learn more at https://github.com/python/mypy and
;10
in*?.

The Python programming language®®:12:19 je., what you will learn about in our book®. Learn more at https://python.org.

are annotations that help programmers and static code analysis tools such as Mypy to better understand what type a variable
or function parameter is supposed to be® 18, Python is a dynamically typed programming language where you do not need to
specify the type of, e.g., a variable. This creates problems for code analysis, both automated as well as manual: For example,
it may not always be clear whether a variable or function parameter should be an integer or floating point number. The
annotations allow us to explicitly state which type is expected. They are ignored during the program execution. They are a
basically a piece of documentation.

A Version Control System is a software which allows you to manage and preserve the historical development of your program
codel?. A distributed VCS allows multiple users to work on the same code and upload their changes to the server, which then
preserves the change history. The most popular distributed VCS is Git.



https://git-scm.com
https://github.com
https://github.com/python/mypy
https://python.org

Glossary (in English) Il

Q(g(=))

O(g(z))

©(g(z))

RT

If f(z) = ©2(g(x)), then there exist positive numbers zg € RT and ¢ € RT such that f(z) > ¢ * g(z) > OVa > zo*>. In
other words, 2(g(x)) describes a lower bound for function growth.

If f(z) = O(g(x)), then there exist positive numbers £ € RT and ¢ € RT such that 0 < f(z) < ¢ * g(z)Vz > o4 7.

In other words, O(g(x)) describes an upper bound for function growth.

If f(z) = ©(g(x)), then f(z) = O(g(x)) and f(z) = 2(g(x))*>. In other words, ®(g(z)) describes an exact order of
function growth.

the set of the real numbers.

the set of the positive real numbers, i.e., Rt = {z €R:x > 0}.
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