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1. Programmiersprache Python

a) Einfiihrung, Erste Schritte P
b) Grundlagen

¢) Fortgeschritten

2. Auszeichnungssprachen
a) LaTeX, Markdown

3. Benutzeroberflachen und
Entwicklungsumgebungen

TA
X

a) Jupyter Notebooks lokal und in der Cloud

(Google Colab)
© git

4. \Versionsverwaltung
a) Git, GitHub

5. Wissenschaftliches Rechnen

a) NumPy, SciPy
6. Datenverarbeitung und -visualisierung
a) Pandas, matplotlib, NLTK

7. Machine Learning (scikit-learn)
a) Grundlegende Ansatze (Datensatze,

Auswertung) . becvin

b) Einfache Verfahren (Clustering, ...)
8. Deeplearning

a) TensorFlow, PyTorch, HuggingFace - o
Transformers -
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 Magic Methods « Lambda-Funktionen
o (Generatoren e [ypannotationen
e Erweiterte Schleifen e Variablen und Zeiger

 Fehlerbehandlung e Dekoratoren

« Kontextmanager

it - Magnus Bender | WiSe 2023/24
S NS R roRibTonssvs T Werkzeuge fiur das wissenschaftliche Arbeiten




class Vector(): . Magic MEthOdS

def init (self, a, b

self.a
self.b

a
b

def _ add_(self, o):

return Vector(self.a + o.a, self.b + 0.b)

def sub (self, o0):

return Vector(self.a - o.a, self.b - o.b)

def _ iadd_(self, o):

self.a += o0.a
self.b += o0.b
return self

# def 1isub (self, o):
def str (self):

return "({}, {})".format(self.a, self.b)
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class Vector(): Maglc Me.thOdS

def __init__(self, a, b) = Vector(1, 2)

self.a a

<self.b : b prlnt(x str(x), x.__str__())
def _ add_(self, o): -
return Vector(self.a + o.a, self.b + 0.b) y = Vector(2, 3)
print(y)

def sub (self, o0):

return Vector(self.a - o.a, self.b - o0.b) orint(x + vy, x. add (y))

def _ iadd_(self, o):

self.a += o0.a '
self.b += o0.b print(x - )

return self

. . X+=y
# def  1isub__ (self, o): print(x)
def _ str_ (self): X -=y
return "({}, {})".format(self.a, self.b) rint(x)
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class Vector(): Maglc Me.thOdS

dezei?lglt_g(self, a, b) = Vector(1, 2)
R prlnt(x str(x),

X.__str__())

def __add__(self, o): (1, 2) (1, 2) (1, 2)

return Vector(self.a + o.a, self.b + o.b) y = Vector(2, 3)
print(y)

def sub (self, o0):

return Vector(self.a - o.a, self.b - o0.b) orint(x + vy, x. add (y))

def _ iadd_(self, o):

self.a += 0.3 .
self.b += 0.b print(x - y)

return self

° (] X += y
# def 1isub_ (self, o): print(x)
def str (self): X -=y
return "({}, {})".format(self.a, self.b) rint(x)
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class Vector(): Maglc Me.thOdS

def 1n1t _(self, a, b) = Vector(1, 2)

<elf.b = b prlnt(x str(x), x. str  ())

self.a = a
1, 2 1, 2 1, 2
def add (self, o0): ( ) ( ) ( )

return Vector(self.a + o.a, self.b + o.b) y = Vector(2, 3)
print(y)

def sub (self, o0): (2, 3)

return Vector(self.a - o.a, self.b - o0.b) orint(x + vy, x. add (y))

def _ iadd_(self, o):

self.a += 0.3 .
self.b += 0.b print(x - y)

return self

° (] X += y
# def 1isub_ (self, o): print(x)
def str (self): X -=y
return "({}, {})".format(self.a, self.b) rint(x)
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class Vector(): Maglc Me.thOdS

def init (self, a, b) = Vector(1, 2)

22%;.3 ; g prlnt(x str(x), x.__str__())

def __add__(self, o): (1, 2) (1, 2) (1, 2)

return Vector(self.a + o.a, self.b + o.b) y = Vector(2, 3)
print(y)

def sub (self, o0): —

return Vector(self.a - o.a, self.b - o0.b) orint(x + vy, x. add (y))

def 1add (self, o): (3, 5) (3, 5)

self.a += 0.3 :
self.b += o.b print(x - y)

return self

° (] X += y
# def 1isub_ (self, o): print(x)
def str (self): X -=y
return "({}, {})".format(self.a, self.b) rint(x)
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class Vector(): Maglc Me.thOdS

def __init__ (self, a, b) = Vector(1, 2)

elf b - b print(x, strix), x._str_()
1, 2 1, 2 1, 2
def add (self, o0):  Vector(2, 3) ( ) ( ) ( )
return Vector(self.a + o.a, self.b + o0.b) y = vectorizs,
print(y)
def __sub__ (self, o): (2, 3)

return Vector(self.a - o.a, self.b - o0.b) orint(x + vy, x. add (y))

def 1add (self, o): (3, 5) (3, 5)

self.a += 0.3

e o print(x - vy)
return self (-1, -1)
° ° X += y
# def __isub__(self, o): print(x)
def str (self): X -=y
return "({}, {})".format(self.a, self.b) rint(x)
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class Vector(): Maglc Me.thOdS

def 1init (self, a, b) = Vector(1, 2)

elf b - b print(x, strix), x._str_()
1, 2 1, 2 1, 2
def add (self, o0):  Vector(2, 3) ( ) ( ) ( )
return Vector(self.a + o.a, self.b + o0.b) y = vectorizs,
print(y)
def __sub__ (self, o): (2, 3)

return Vector(self.a - o.a, self.b - o0.b) orint(x + vy, x. add (y))

def 1add (self, o): (3, 5) (3, 5)

self.a += 0.3

serpa 0.8 print(x - vy)
return self (-1, -1)
o . X+=y
# def 1isub (self, o): print(x) (3, 5)
def __str__ (self): X -=y |
return "({}, {})".format(self.a, self.b) Drint(x)
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class Vector(): Maglc Me.thOdS

def 1init (self, a, b) = Vector(1, 2)

elf b - b print(x, strix), x._str_()
1, 2 1, 2 1, 2
def add (self, o0):  Vector(2, 3) ( ) ( ) ( )
return Vector(self.a + o.a, self.b + o0.b) y = vectorizs,
print(y)
def __sub__ (self, o): (2, 3)

return Vector(self.a - o.a, self.b - o0.b) orint(x + vy, x. add (y))

def 1add (self, o): (3, 5) (3, 5)

self.a += 0.3

self.b += 0.b print(x - y)
return self (-1, -1)
# def 1isub (self, o): N
print(x) (3, 5)

def str (self):

return "({}, {})".format(self.a, self.b) ;riitgx) (1, 2)
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class Vector(): Maglc MethOdS

def __init_ (self, a, b) = Vector(1, 2)

zz%ﬁ.g b prlnt(x str(x),

X. str ())

def __add__(self, o): (1, 2) (1, 2) (1, 2)

return Vector(self.a + o.a, self.b + o0.b) y = Vector(2, 3)
print(y)

def sub (self, o0): (2,°3)

return Vector(self.a - o.a, self.b - o.b) orint(x + v, x. add (y))

def 1add (self, o): (3, 5) (3, 5)

self.a += 0.3

self.b += o.b print(x - y)
return self (-1, -1)
# def 1isub (self, o): x =
print(x) (3, 5)

def str (self):

return "({}, {})".format(self.a, self.b) ;ri;t¥x) (1, 2)
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class Vector(): Mag|c MethOd

def __init_ (self, a, b) = Vector(1, 2)

22%;.3 b prlnt(x str(x),

Xx. str ())
(1, 2) (1, 2) (1, 2)

def add (self, o0):

return Vector(self.a + o.a, self.b + o0.b) y = Vector(2, 3)
print(y)

def sub (self, o0): (2,73)

return Vector(self.a - o.a, self.b - o.b) orint(x + v, x. add (y))

def 1add (self, o): (3, 5) (3, 5)

self.a += 0.3

self.b += 0.b print(x - y)
return self (-1, -1)
# def 1isub (self, o): Y
print(x) (3, 5)

def str (self):

return "({}, {})".format(self.a, self.b) ;r{;t¥x) (1, 2)
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Magic Methods

add +  Addition
Mathe-
matisch
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Magic Methods

add + Addition
sub - Subtraktion
Mathe-
matisch
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Magic Methods

- add
~ sub
~ mul
Mathe-
matisch

+ Addition
- Subtraktion

* Multiplikation

N eI N o ..
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Magic Methods

_add__ + Addition

__sub__ - Subtraktion

__mul * Multiplikation
m;;z; __matmul__ @ Matrixmultiplikation
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Magic Methods

_add__ + Addition
~ sub - Subtraktion
mu L * Multiplikation
Mathe-
. Matrixmultiplikation
maticch  ——matmul__ G P
~ truediv / Division
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Magic Methods

_add__ + Addition
__sub__ - Subtraktion
__mul * Multiplikation
m:;z; __matmul__ @ Matrixmultiplikation
__truediv__ / Division
__floordiv__  //  Ganzzahldivision
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Magic Methods

- add + Addition
~ sub - Subtraktion
mu L * Multiplikation
Mathe-
. Matrixmultiplikation
maticch  ——matmul__ @ P
__truediv__ / Division
~ floordiv_ // Ganzzahldivision
__pow__ ** Potenz
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Magic Methods

_add__ + Addition
__sub__ - Subtraktion
__mul * Multiplikation
m:;z; __matmul__ @ Matrixmultiplikation
__truediv__ / Division
__floordiv__  //  Ganzzahldivision
__pPOow__ *%  Potenz
_and__ & Bitweises Und
Logisch
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Magic Methods

_add__ + Addition
__sub__ - Subtraktion
~ mul * Multiplikation
m;;z; ~ matmul @ Matrixmultiplikation
__truediv__ / Division
__floordiv__  //  Ganzzahldivision
__pow__ r% Potenz
__and__ & Bitweises Und
Logisch ~ Xor N Bitweises Entweder-Oder
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Magic Methods

_add__ + Addition
__sub__ - Subtraktion
_ mul_ * Multiplikation
m;;z; ~ matmul @ Matrixmultiplikation
__truediv__ / Division
__floordiv__  //  Ganzzahldivision
__pow__ r% Potenz
__and__ & Bitweises Und
Logisch ~ Xor N Bitweises Entweder-Oder
__or__ | Bitweises Oder
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Magic Methods

_add__ + Addition 1t < Kleiner
__sub__ - Subtraktion
~ mul * Multiplikation Vergleichend
m:;z; __matmul__ @ Matrixmultiplikation
__truediv__ / Division
__floordiv__  //  Ganzzahldivision
__pow__ *x Potenz
_and__ & Bitweises Und
Logisch ~ Xor N Bitweises Entweder-Oder
__or__ | Bitweises Oder
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Magic Methods

__add__ +  Addition 1t < Kleiner
__sub__ - Subtraktion ~ le <= Kleinergleich
_ mul__ * Multiplikation Vergleichend
m;;z; ~ matmul @ Matrixmultiplikation
__truediv__ / Division
__floordiv__  //  Ganzzahldivision
__pow___ *% Potenz
__and__ & Bitweises Und
Logisch ~ Xor N Bitweises Entweder-Oder
_or__ | Bitweises Oder
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Magic Methods

_add__ + Addition 1t < Kleiner
__sub___ - Subtraktion ~ le <= Kleinergleich
~ mul * Multiplikation Vergleichend __€q__ == Gleich
m:;z; __matmul__ @ Matrixmultiplikation
__truediv__ / Division
__floordiv__  //  Ganzzahldivision
__pow__ *x Potenz
_and__ & Bitweises Und
Logisch ~ Xor N Bitweises Entweder-Oder
__or__ | Bitweises Oder
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Magic Methods

_add__ + Addition 1t < Kleiner
__sub__ - Subtraktion ~ le <= Kleinergleich
_ mul__ * Multiplikation Vergleichend __eq__ == Gleich
m;:g; __matmul__ @ Matrixmultiplikation __ne__ != Ungleich
__truediv__ / Division
__floordiv__  //  Ganzzahldivision
__pow__ *w Potenz
__and__ & Bitweises Und
Logisch ~ Xor N Bitweises Entweder-Oder
_or__ | Bitweises Oder
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Magic Methods

_add__ + Addition 1t < Kleiner
__sub__ - Subtraktion ~ le <= Kleinergleich
_ mul__ * Multiplikation Vergleichend __eq__ == Gleich
m:;z; ~ matmul @ Matrixmultiplikation s 1= Un?IGICh
gt > GroBer
__truediv__ / Division
__floordiv__  //  Ganzzahldivision
__pow__ *w Potenz
__and__ & Bitweises Und
Logisch ~ Xor N Bitweises Entweder-Oder
_or__ | Bitweises Oder
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Magic Methods

__add__ + Addition 1t < Kleiner
sub - Subtraktion ~ le <= Kleinergleich
* iplikati . ~eq == Gleich
_mul__ Multiplikation Vergleichend
Mathe- . T ne | = Ungleich
: Matrixmultiplikation — :
matisch __matmul__ @ P .
gt > Groler
__truediv__ / Division —9t__
~_ge_ >= Grolergleich
__floordiv__  //  Ganzzahldivision
__pow__ s Potenz
__and__ & Bitweises Und
Logisch ~ Xor N Bitweises Entweder-Oder
_or__ | Bitweises Oder
S https://docs._python.org/3/reference/dat§model.htmI | Magnus Bender|WiSe 2023/24
ST universiTaT 2u LoBECK https://docs.python.org/3/library/operator.html#mapping-operators-to-functions

INSTITUT FUR INFORMATIONSSYSTEME

. Werkzeuge fir das wissenschaftliche Arbeiten


https://docs.python.org/3/reference/datamodel.html
https://docs.python.org/3/library/operator.html#mapping-operators-to-functions

Magic Methods

__add__ + Addition 1t < Kleiner
sub - Subtraktion ~ le <= Kleinergleich
inli - eq —= Gleich
* , __cq__
~ mul Multiplikation Vergleichend
Mathe- . T ne | = Ungleich
: Matrixmultiplikation — T — y
matisch __matmul__ @ P .
gt > Groler
__truediv__ / Division —7
~_ge_ >= Grolergleich
floordiv [/ Ganzzahldivision
- - ~_bool  Bool eines Objekts (if obj:)
__pow__ *w Potenz
~and & Bitweises Und Klassen
(-eigenschaften)
Logisch ~ Xor N Bitweises Entweder-Oder
__or__ | Bitweises Oder
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Magic Methods

__add__ + Addition 1t < Kleiner
sub - Subtraktion ~ le <= Kleinergleich
‘Al : eq —= Gleich
* , _Cq__
~ mul Multiplikation Vergleichend
Mathe- . T ne | = Ungleich
: Matrixmultiplikation = == y
matisch __matmul__ @ at uitip .
gt > Groler
- truediv / Division >
~_ge_ >= Grolergleich
floordiv //  Ganzzahldivision
— — ~_bool  Bool eines Objekts (if obj:)
W *% Potenz . . |
—PON— ~_hash  Eindeutiger Hash des Objekts
~and & Bitweises Und Klassen
(-eigenschaften)
Logisch ~ Xor N Bitweises Entweder-Oder
. or_ | Bitweises Oder
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Magic Methods

__add__ + Addition 1t < Kleiner
~ sub - Subtraktion __le_ <= Kleinergleich
s Al . eq —= Gleich
* , __Cq__
~ mul Multiplikation Vergleichend
Mathe- . T ne | = Ungleich
: Matrixmultiplikation —_— — y
matisch __matmul__ @ at ultiplikatio .
gt > Groler
- truediv / Division S —
~_ge_ >= Grolergleich
floordiv [/ Ganzzahldivision
— — ~_bool  Booleines Objekts (if obj:)
W ** Potenz . . |
—PON_— ~_hash  Eindeutiger Hash des Objekts
and & Bitweises Und Klassen T .
— - . ange des Objekts
(-eigenschaften) __len__ 9 )
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. or_ | Bitweises Oder
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Magic Methods

__add__ +  Addition 1t < Kleiner
__sub___ - Subtraktion ~ le <= Kleinergleich
__mul__ * Multiplikation Vergleichend _eq__ == Gleich
m:;z; ~ matmul @ Matrixmultiplikation —Ne__ 1= Ungleich
__truediv__ / Division _9t__ > Grf.)Ber |
__floordiv__  //  Ganzzahldivision —ge__ >= Grofergleich

~_bool  Bool eines Objekts (if obj:)

oW * % Potenz , , ,
R ~_hash  Eindeutiger Hash des Objekts
and & Bitweises Und Klassen T .
—ahd__ . ange des Objekts
(-eigenschaften) __len__ J ‘
Logisch ~ Xor N Bitweises Entweder-Oder str String (Ausgabe)
. or | Bitweises Oder
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Magic Methods

__add__ + Addition 1t < Kleiner
__SUb__ _ Subtraktion __-Le__ <= Kleiner g|e|Ch
* ivlikati ~eq == Gleich
~ mul Multiplikation Vergleichend
Mathe- . T __he | = Ungleich
Matisch ~ matmul @ Matrixmultiplikation :
gt > Grol3er
~ truediv / Division p—
~_ge_ >= Grolergleich
floordiv [/ Ganzzahldivision
- __ ~_bool  Bool eines Objekts (1f obj:)
* % Potenz
—POW__ ~_hash  Eindeutiger Hash des Objekts
~and & Bitweises Und Klassen . ok
(-eigenschaften) __len__ Lange des Objekts
Logisch ~ Xor N Bitweises Entweder-Oder ~ str  String (Ausgabe)
__or__ | Bitweises Oder - del  ObjektIdschen (del obj)
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Magic Methods: dict & list

class DictContainer():

def init (self):

self.dict = {}

def  setitem (self, key, value):

self.dict[key] = value

def  getitem (self, key):
return self.dict[key]

def  delitem (self, key):
del self.dict[key]

def _ contains (self, key):

return key in self.dict

def str (self):

return str(self.dict)
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Magic Methods: dict & list

class DictContainer():

def init (self):

self.dict = {} dc = DictContainer()
def  setitem (self, key, value): dc["a"] = A o
self.dict[key] = value dc.__setitem__("b", "B")
print(dc)

def  getitem (self, key): orint(dc["a"1)
t 1f.d k
return self.dictkey] print(dc. getitem_ ("b"))
def delitem (self, key): .
del self.dict[key] de} dc["a”]
print(dc)

def _ contains (self, key): . e WL e
return key in self.dict print("2" in dc, "b" in dc)

def str (self):
return str(self.dict)
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Magic Methods: dict & list

class DictContainer():

def init (self):

self.dict = {} dc = DictContainer()
def setitem (self, key, value): dc["a"] = "A"
self.dict[key] = value dc.__setitem_("b", "B")
print(dc) {'a': 'A', 'b': 'B'}

def  getitem (self, key): orint(dc["a"1)
t 1f.d k
return self.dictkey] print(dc. getitem_ ("b"))
def delitem (self, key): .
del self.dict[key] de} dc["a”]
print(dc)

def _ contains (self, key): . e WL e
return key in self.dict print("2" in dc, "b" in dc)

def str (self):
return str(self.dict)
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Magic Methods: dict & list

class DictContainer():

def init (self):

self.dict = {} dc = DictContainer()
def setitem (self, key, value): dc["a"] = "A"
self.dict[key] = value dc.__setitem_("b", "B")
print(dc) {'a': 'A', 'b': 'B'}

def _getitem_ (self, key): brint(de["a"1) A
t 1f.di k
return self.dict|key] print(dc. getitem_ ("b"))
def delitem (self, key): .
del self.dict[key] de} dc["a”]
print(dc)

def _ contains (self, key): . e WL e
return key in self.dict print("2" in dc, "b" in dc)

def str (self):
return str(self.dict)
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Magic Methods: dict & list

class DictContainer():

def init (self):

self.dict = {} dc = DictContainer()
def setitem (self, key, value): dc["a"] = "A"
self.dict[key] = value dc.__setitem_("b", "B")
print(dc) {'a': 'A', 'b': 'B'}

def  getitem (self, key):

return self.dict[key] print(dc["a"])

print(dc. getitem_ ("b")) 3

def delitem (self, key):

del self.dict[key] del dc["a"]
print(dc)

def _ contains (self, key): . e WL e
return key in self.dict print("2" in dc, "b" in dc)

def str (self):
return str(self.dict)
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Magic Methods: dict & list

class DictContainer():

def init (self):

self.dict = {} dc = DictContainer()
def setitem (self, key, value): dc["a"] = "A"
self.dict[key] = value dc.__setitem_("b", "B")
print(dc) {'a': 'A', 'b': 'B'}

def  getitem (self, key):

return self.dict[key] print(dc["a"])

print(dc. getitem_ ("b")) 3

def delitem (self, key):

£ dictik del dc["a"]
del self.dict[key] brint(dc) {'b': 'B'}

def _ contains (self, key): . e WL e
return key in self.dict print("2" in dc, "b" in dc)

def str (self):
return str(self.dict)
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Magic Methods: dict & list

class DictContainer():

def init (self):

self.dict = {} dc = DictContainer()
def setitem (self, key, value): dc["a"] = "A"
self.dict[key] = value dc.__setitem_("b", "B")
print(dc) {'a': 'A', 'b': 'B'}

def  getitem (self, key):

- ) print(dc["a"])
return self.dict[key] print(dc. getitem ("b"))

B
def delitem (self, key): o
del self.dict[key] del dc["a"]
print(dc) {'b': 'B'}
def _ contains (self, key): , o .
return key in self.dict print("2" in dc, "b" in dc) False True

def str (self):
return str(self.dict)
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Generatoren

import timeit import timeit

-l_C_a — mmn mmn

g_d =
[1{ for 1 in range(2**10)] (1 for 1 in range(2**10))

print(timeit.timeit(lc_a, number=20)) print(timeit.timeit(g _a, number=20))

-l_C_b — mmn

g_b — i
[1{ for 1 1n range(2**20)] (1 for 1 in range(2**20))

print(timeit.timeit(lc b, number=20)) print(timeit.timeit(g b, number=20))
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Generatoren

import timeit import timeit

-l_C_a — mmn mmn

g_d =
[1{ for 1 in range(2**10)] (1 for 1 in range(2**10))

print(timeit.timeit(lc a, number=20)) print(timeit.timeit(g_a, number=20))

0.0007693090010434389 1.097899985325057e-05

'Lc_b — mmn

g_b — i
[1{ for 1 in range(2**20)] (1 for 1 in range(2**20))

print(timeit.timeit(lc b, number=20)) print(timeit.timeit(g b, number=20))

0.94708/73650006979 2.2750000425730832e-05
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Generatoren

import timeit import timeit

'Lc_a — mmn mmn

g_a =
[1{ for 1 in range(2**10)] (1 for 1 in range(2**10))

print(timeit.timeit(lc a, number=20)) print(timeit.timeit(g _a, number=20))

0.0007693090010434389 1.097899985325057e-05

'Lc_b — mimnin

g_b — mimn
[1{ for 1 in range(2**20)] (1 for 1 in range(2**20))

print(timeit.timeit(lc b, number=20)) print(timeit.timeit(g b, number=20))

0.94708/73650006979 2.2750000425730832e-05

Y Ve Magnus Bender | WiSe 2023/24
ST & UNIVERSITAT ZU LUBECK . . . .
G s  INSTITUT FUR INFORMATIONSSYSTEME , Werkzeuge fir das wissenschaftliche Arbeiten



Generatoren

import timeit

import timeit

'Lc_a — mimnin mimnin

g_a =
[1{ for 1 in range(2**10)] (1 for 1 in range(2**10))

print(timeit.timeit(lc a, number=20)) print(timeit.timeit(g _a, number=20))

0.0007693090010434389 1.097899985325057e-05

'Lc_b — mimnin

g_b — mimn
[1{ for 1 in range(2**20)] (1 for 1 in range(2**20))

print(timeit.timeit(lc b, number=20)) print(timeit.timeit(g b, number=20))

0.94708/73650006979 2.2750000425730832e-05
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Generatoren: yield

def list range(until):
L =[]
1 =0

while 1 < until:
L.append(i)
1 += 1

return L

print(list range(20))
for 1 in list_range(5):
print(i)
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Generatoren: yield

def list range(until):
L =[]
1 =0

while 1 < until:
L.append(1)
1 += 1

return L

print(list range(20))
for 1 in list_range(5):
print(i)

06, 1, 2, 3, 4, 5, .. 18, 19]

0
1
2
3 .
4 Magnus Bender | WiSe 2023/24
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Generatoren: yield

def list range(until): def generate range(until):
L =1] 1 =0
1 =0 while 1 < until:
while 1 < until: yield 1
L.append(i) 1 += 1
1 += 1
return L
print(list_range(20)) print(generate _range(20))
for 1 in list range(5): for 1 in generate range(5):
print(i) print(i)

06, 1, 2, 3, 4, 5, .. 18, 19]
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Generatoren: yield

def list range(until): def generate range(until):
L =1] 1 =0
1 =0 while 1 < until:
while 1 < until: yield 1
L.append(i) 1 += 1
1 += 1
return L
print(list_range(20)) print(generate _range(20))
for 1 in list_range(5): for 1 in generate range(5):
print(i) print(i)
[0, 1, 2, 3, 4, 5, .. 18, 19] <generator object .. at 0x10a3bc040>
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eratoren: yield

def{list range(until): def generate range(until):
L=1] 1 =0
1 =0 while 1 < until:

while 1 < untti yield 1

L.append(i) 1 += 1
1+=1
return L
print(list range(20)) print(generate range(20))
for 1 in list _range(5): for 1 in generate range(5):
print(i) print(i)
[0, 1, 2, 3, 4, 5, .. 18, 19] <generator object .. at O0x10a3bc040>

S WNNEO
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class FileReader(): IteratiOn mit GeneratOren

def init (self, filename):

self.filename = filename

def 1iter (self):

t = open(self.filename + ".titles.txt", "r")

c = open(self.filename + ".contents.txt", "r")
t_Ll = t.readline()

c_Ll = c.readline()

while t 1 and c_1:
yield t l.strip(), c L.strip().split(",")

t 1
c L

t.readline()
c.readline()

t.close()
c.close()

Magnus Bender | WiSe 2023/24
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class FileReader(): IteratiOn mit GeneratOren

def init (self, filename):

self.filename = filename

def 1iter (self):

e.contents. txt

iApple,Banana,Pear ;
Mouse, Screen,Keyboard|

t = open(self.filename + ".titles.txt", "r") .
c = open(self.filename + ".contents.txt", "r") ,e-tFﬁl?S:tXt
Car '

t 1 = t.readline() IFruit |
c L = c.readline() iComputer |
while t 1 and c_L: fr = FileReader("e")

yield t l.strip(), c L.strip().split(",") for t, c in fr:

print(t, c)

t L = t.readline()

c L = c.readline()
t.close()
c.close()
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class FileReader():

def init (self, filename):

self.filename = filename

def 1iter (self):

t
C

— —

t_
C_

while t

yield

t 1
c L

open(self.filename + ".titles.txt", "r
open(self.filename +

t.
C.

'.contents.txt",

readline()
readline()

L and c L:
t L.strip(), c L.strip().split(",")

t.readline()
c.readline()

t.close()
c.close()

lteration mit Generatoren

e.contents. txt

iApple,Banana,Pear ;
Mouse, Screen,Keyboard|

e.titles. txt

{Fruit :
Computer

fr = FileReader("e")
for t, ¢ in fr:
print(t, c)

Car [ 'Audi', 'BMW', 'Ford']
Fruit [ 'Apple', 'Banana’', 'Pear']
Computer [ 'Mouse', 'Screen', 'Keyboard']
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class FileReader(): IteratiOn mit GeneratOren

def init (self, filename):

self.filename = filename

def iter (self):

e.contents. txt

IApple,Banana,Pear :
Mouse, Screen, Keyboard|

t = open(self.filename + ".titles.txt", "r") Fitles . txt
c = open(self.filename + ".contents.txt", "r") ?'-F,.eSf A
iCar ‘

t L = t.readline() Fruit ,
c L = c.readline() iComputer
while t_1 and c_Ll: fr = FileReader("e")

yield t Ll.strip(), c L.strip().split(",") for t, c in fr:

pri , C)
t L = t.readline()
c_l = c.readline() ar ['Audi', 'BMW', 'Ford']
Fruit [ 'Apple', 'Banana’', 'Pear']

t.close() Computer [ 'Mouse', 'Screen', 'Keyboard']
c.close()
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Erweiterte Schleifen

o List Comprehensions fur
Worterbucher
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Erweiterte Schleifen

o List Comprehensions fur
Worterbucher

{1 : 1**2 for 1 in range(5)}

{6: 0, 1: 1, 2: 4, 3: 9, 4: 16}
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Erweiterte Schleifen

o List Comprehensions fur

Worterbiicher e Break” und,Continue”

{1 : 1**2 for 1 in range(5)}

{6: 0, 1: 1, 2: 4, 3: 9, 4: 16}
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Erweiterte Schleifen

o List Comprehensions fur

Waérterbiicher e Break” und,Continue”

{1 : 1**2 for 1 in range(5)} for 1 in range(20):

{6: 0, 1: 1, 2: 4, 3: 9, 4: 16} 1f 1 <.2:
continue
elif 1 > 5:
break

print(i)

b bh WN
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Erweiterte Schleifen

o List Comprehensions fur

Worterbiicher e Break” und,Continue”

{1 : 1**2 for i1 in range(5)} for 1 in range(20):

{0: 0, 1: 1, 2: 4, 3: 9, 4: 16} if 1< 2:
continue
elif 1 > 5:
e Else” nach Schleifen break
print(i)
2
3
4
5

Magnus Bender | WiSe 2023/24
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Erweiterte Schleifen

o List Comprehensions fur

Waérterbiicher e Break” und,Continue”

{i : 1**2 for 1 in range(5)} for 1 in range(20):

{6: 0, 1: 1, 2: 4, 3: 9, 4: 16} if 1< 2:
continue
elif 1 > 5;
o Else” nach Schleifen break
for 1 in range(4): print(i)
if 1 == 5;
print("Found") 5
break 3
else: 4
print("Not found!") 5

Not found!
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Erweiterte Schleifen

o List Comprehensions fur

Worterbucher

{1 : 1**2 for 1 in range(5)}

{0: 0, 1: 1, 2:

e Else” nach Schleifen

for 1 in range(4):
if 1 == 5:
print("Found")
break
else:
print("Not found!")

Not found!

4, 3: 9, 4: 16}

for 1 in range(8):
if 1 == 5:
print("Found")
break
else:
print("Not found!")

Found!

e Break” und,Continue”

for 1 in range(20):
if 1 < 2:
continue
elif 1 > 5:
break

print(i)

b bh WN

10
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Erweiterte Schleifen

o List Comprehensions fur

Waérterbiicher e Break” und,Continue”

{i : 1**2 for 1 in range(5)} for 1 in range(20):

{6: 0, 1: 1, 2: 4, 3: 9, 4: 16} if 1< 2:
continue
elif 1 > 5:
o ,Else” nach Schleifen break
for 1 in range(4): for 1 in range(8): print(1)
if 1 == 5: if 1 == 5:
print("Found") print("Found") 2
break break 3
else: else: 4
print("Not found!") print("Not found!") 5
Not found! Found!
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Fehlerbehandlung

def divide(x, y):
try:
r=x/y
except ZeroDivisionError:
print("Division by zero!")
except TypeError as e:
print("TypeError:", e)
else:
print("{x} / {y} = {r}".format(
X=X, y=y, r=r
))
finally:
print("Finally done ;)")

Magnus Bender | WiSe 2023/24
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https://docs.python.org/3/tutorial/errors.html#defining-clean-up-actions

Fehlerbehandlung

def divide(x, vy): divide(1, 2)
try:
r=x/y

except ZeroDivisionError:
print("Division by zero!")
except TypeError as e:
print("TypeError:", e)
else:
print("{x} / {y} = {r}".format(
X=X, y=y, r=r
))
finally:
print("Finally done ;)")

divide(1, 0)

divide("A", 2)
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https://docs.python.org/3/tutorial/errors.html#defining-clean-up-actions

Fehlerbehandlung

def divide(x, vy): divide(1, 2)
try:
r=x/y
except ZeroDivisionError: 1 /2 =20.5
print("Division by zero!") Finally done ;)

except TypeError as e:
print("TypeError:", e)

else:
print("{x} / {y} = {r}".format(
X=X, y=y, r=r
))

finally:
print("Finally done ;)")

divide(1, 0)

divide("A", 2)
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https://docs.python.org/3/tutorial/errors.html#defining-clean-up-actions

Fehlerbehandlung

def divide(x, vy): divide(1, 2)
try:
r=x/y
except ZeroDivisionError: 1 /2 =20.5
print("Division by zero!") Finally done ;)

except TypeError as e:

print("TypeError:", e) divide(1, 0)

else:

print("{x} / {y} = {r}".format(

)§=X’ y=y, r=r Division by zero!
finally: Finally done ;)

print("Finally done ;)")
divide("A", 2)
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https://docs.python.org/3/tutorial/errors.html#defining-clean-up-actions

Fehlerbehandlung

def divide(x, vy): divide(1, 2)
try:
r=x/y
except ZeroDivisionError: 1 /2 =20.5
print("Division by zero!") Finally done ;)

except TypeError as e:

print("TypeError:", e) divide(1, 0)

else:

print("{x} / {y} = {r}".format(

)§=X’ y=y, r=r Division by zero!
finally: Finally done ;)

print("Finally done ;)")
divide("A", 2)
TypeError: unsupported operand type(s)
for /: 'str' and 'int'
Finally done ;)

Magnus Bender | WiSe 2023/24
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Fehlerbehandlung

def divide(x, vy): divide(1, 2)
try:
r=x/y
except ZeroDivisionError: 1 /2 =20.5
print("Division by zero!") Finally done ;)

except TypeError as e:

print("TypeError:", e) divide(1, ©)

else:
print("{x} / {y} = {r}".format(
X=X, y=y, r=r Division by zero!
,)) Finally done ;)
finally:

print("Finally done ;)")
divide("A", 2)
TypeError: unsupported operand type(s)
for /: 'str' and 'int'
Wozu konnte finally nitzlich sein? Finally done ;)

Magnus Bender | WiSe 2023/24
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https://docs.python.org/3/tutorial/errors.html#defining-clean-up-actions

Fehlerbehandlung

def divide(x, y): divide(1, 2)
try:
r=x/y
except ZeroDivisionError: = 0.5
print("Division by zero!") Finally done ;)
except TypeError as e:
rint("TypeError:", e o
leos ("Typ ) divide(1, 0)
print("{x} / {y} = {r}".format(
)§=X, y=y, r=r Division by zero!
Finally done ;
finally: ’ )

print("Finally done ;)")

divide("A", 2)

TypeError: unsupported operand type(s)
for /: 'str' and 'int'
Finally done ;)

Magnus Bender | WiSe 2023/24
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N universiTaT zu LosEck https://docs.python.org/3/tutorial/errors.html#defining-clean-up-actions

3822~ INSTITUT FUR INFORMATIONSSYSTEME


https://docs.python.org/3/tutorial/errors.html#defining-clean-up-actions

Fehlerbehandlung

e Fehler konnen mit raise ausgelost werden

e Fehler sind Objekte der Klasse (einer
Unterklasse von) Exception

e Vordefinierte Fehler: https://

docs.python.org/3/library/
exceptions.html#concrete-exceptions

» Eigene Fehler kdnnen als Unterklasse
erstellt werden

Magnus Bender | WiSe 2023/24
Werkzeuge fir das wissenschaftliche Arbeiten
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Fehlerbehandlung

e Fehler konnen mit raise ausgelost werden

e Fehler sind Objekte der Klasse (einer

Unterklasse von) Exception CISZESMVEFFOF(EXCGPUOH) =
o Vordefinierte Fehler: https:// raise MyError("Stopp”)

docs.python.org/3/library/
exceptions.html#concrete-exceptions

Traceback (most recent call last):
File "name.py", line 4, in <module>

. Eigene Fehler kdnnen als Unterklasse ma{ﬁlseM%EFg?f(sigggp )
erstellt werden -

Magnus Bender | WiSe 2023/24
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Fehlerbehandlung

Woflr konnte eine solcher
e Fehler konnen mit raise ausgelost werden Fehlerklasse ohne weitere

Implementierung nutzlich sein?
e Fehler sind Objekte der Klasse (einer

Unterklasse von) Exception CISZESMVE"FOF(EXCGPUOH) =
o Vordefinierte Fehler: https:// raise MyError("Stopp”)

docs.python.org/3/library/
exceptions.html#concrete-exceptions

Traceback (most recent call last):
File "name.py", line 4, in <module>

. Eigene Fehler kdnnen als Unterklasse ma{ﬁlseMgﬁfﬁg?f(sigggp )
erstellt werden -

Magnus Bender | WiSe 2023/24
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12


https://docs.python.org/3/library/exceptions.html#concrete-exceptions
https://docs.python.org/3/library/exceptions.html#concrete-exceptions
https://docs.python.org/3/library/exceptions.html#concrete-exceptions
https://docs.python.org/3/library/exceptions.html#concrete-exceptions

Kontextmanager

try
t = open("example.titles.txt", "r"
t.write("huhu”
t.close

except BaseException as e
print(e

v W Magnus Bender | WiSe 2023/24
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Kontextmanager

try:

t = open("example.titles.txt", "r")
t.write("huhu")
t.close()

except BaseException as e:
print(e)
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Kontextmanager

try:

t = open("example.titles.txt", "r")
t.write("huhu")
t.close()

except BaseException as e:
print(e)

print(t.readline())
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Kontextmanager

try:

t = open("example.titles.txt", "r")
t.write("huhu")
t.close()

except BaseException as e:
print(e)

print(t.readline())

not writable

Car

o s Magnus Bender | WiSe 2023/24
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Kontextmanager

try: try:
t = gpeng"exawple.titles.txt", ") with open("example.contents.txt", "r") as c:
t.write("huhu") c.write("huhu")
t.close()
except BaseException as e: except BaseException as e:
print(e) print(e)
print(t.readline()) print(c.readline())

not writable

Car
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Wo ist hier der Fehler? KO ntextmana g er

try try
t = open("example.titles.txt", "r’ with open("example.contents.txt", "r") as c
t.write( "huhu” c write("huhu"
t.close
except BaseException as e except BaseException as e
print(e print(e
print(t.readline print(c.readline
not writable not writable
Car Traceback (most recent call last):
File "name.py", line 18, in <module>
print(c.readline())

ValueError: I/0 operation on closed file.

i o Magnus Bender | WiSe 2023/24
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Wo ist hier der Fehler? KO ntextmana g er

try
t = open("example.titles.txt"
t.write("huhu”
t.close

except BaseException as e
print(e

print(t.readline

not writable

Car

I

try
with open("example.contents.txt", "r") as c
c.write("huhu”

except BaseException as e

rint(e ; :
’ Intern durch die Magic

print(c.readline Methods enter_ () und

not writable __exit__() realisiert.

Traceback (most recent call last):
File "name.py", line 18, in <module>
print(c.readline())
ValueError: I/0 operation on closed file.

Magnus Bender | WiSe 2023/24

. Werkzeuge fir das wissenschaftliche Arbeiten



Kontextmanager

try: try:
t = gpeng"exawple.titles.txt", ") with open("example.contents.txt", "r") as c:
t.write("huhu") c.write("huhu")
t.close()
except BaseException as e: except BaseException as e:
print(e) print(e)

Intern durch die Magic
print(c.readline Methods enter () und

~exit () realisiert.

print(t.readline())

not writable not writable —
Traceback (most recent call last):
File "name.py", line 18, in <module>
print(c.readline())
ValueError: I/0 operation on closed file.

Car

Y W Magnus Bender | WiSe 2023/24
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def pow2(number

return number 2 Lambda_FunktiOnen

numbers 1, 2, 3, 4

for 1, n in enumerate(numbers
numbers| i pow2(n

print(numbers

Magnus Bender | WiSe 2023/24
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def pow2(number

return number 2 Lambda_FunktiOnen

numbers 1, 2., 3, 4
for 1. n 1n enumerate(numbers
numbers| i pow2(n

print(numbers [1, 4, 9, 16]
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def pow2(number

return number 2 Lambda_FunktiOnen

numbers 1, 2., 3, 4
for 1. n 1n enumerate(numbers
numbers| i pow2(n

print(numbers [1, 4, 9, 16]

numbers 1, 2, 3, 4
numbers pow2(n) for n in numbers

print(numbers
[1, 4, 9, 16]
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def pow2(number

return number 2 Lambda_FunktiOnen

numbers 1, 2., 3, 4
for 1. n 1n enumerate(numbers
numbers| i pow2(n

print(numbers [1, 4, 9, 16]

numbers 1, 2, 3, 4
numbers pow2(n) for n in numbers

print(numbers
[1, 4, 9, 16]

numbers 1, 2, 3, 4
numbers = map(pow2, numbers
print(numbers, Llist(numbers

<map object at 0x10e0a2830> [1, 4, 9, 16]
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def pow2(number

return number 2 Lambda_FunktiOnen

numbers 1, 2., 3, 4
for 1. n 1n enumerate(numbers
numbers| i pow2(n

print(numbers [1, 4, 9, 16]

numbers 1, 2, 3, 4
numbers pow2(n) for n in numbers

print(numbers
[1, 4, 9, 16]

numbers 1, 2, 3, 4
numbers = map(pow2, numbers
print(numbers, Llist(numbers

<map object at 0x10e0a2830> [1, 4, 9, 16]
numbers 1, 2, 3, 4

numbers = map(lambda n : n**2, numbers
print(numbers, Llist(numbers

<map object at 0x10e0a3280> [1, 4, 9, 16]
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def pow2(number

return number 2 Lambda_FunktiOnen

numbers 1, 2., 3, 4
for 1. n 1n enumerate(numbers
numbers| i pow2(n

print(numbers [1, 4, 9, 16]

. g

def pow2 f number
return number 2

pow2 L lambda n n 2
numbers 1, 2, 3, 4
numbers pow2(n) for n in numbers
print(numbers
[1, 4, 9, 16]

numbers 1, 2, 3, 4
numbers = map(pow2, numbers
print(numbers, Llist(numbers

<map object at 0x10e0a2830> [1, 4, 9, 16]
numbers 1, 2, 3, 4

numbers = map(lambda n : n**2, numbers
print(numbers, Llist(numbers

<map object at 0x10e0a3280> [1, 4, 9, 16]
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def pow2(number

return number 2 Lambda_FunktiOnen

numbers 1, 2., 3, 4
for 1. n 1n enumerate(numbers
numbers| i pow2(n

print(numbers [1, 4, 9, 16]

. g

def pow2 f number
return number 2

pow2 L lambda n n 2
numbers 1, 2, 3, 4
numbers pow2(n) for n in numbers
print(numbers
[1, 4, 9, 16]

numbers 1. 2. 3. 4 Sehr praktisch fur z.B.

numbers = map(pow2., numbers sort(key=lambda o: o.name)
print(numbers, Llist(numbers

<map object at 0x10e0a2830> [1, 4, 9, 16]
numbers 1, 2, 3, 4

numbers = map(lambda n : n**2, numbers
print(numbers, Llist(numbers

<map object at 0x10e0a3280> [1, 4, 9, 16]
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def pow2(number):

return number *#* 2 Lambda_FunktiOnen

numbers = |1, 2, 3, 4]

for 1, n in enumerate(numbers):
numbers|i]| = pow2(n)

print(numbers) [1, 4, 9, 16]

Sehr praktisch fir z.B.

numbers = map(pow2, numbers sort(key=lambda o: o.name)
print(numbers, list(numbers))

<map object at 0x10e0a2830> [1, 4, 9, 16]
numbers = [1, 2, 3, 4]

numbers = map(lambda n : n**2, numbers)
print(numbers, list(numbers))

<map object at 0x10e0a3280> [1, 4, 9, 16]
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Map, Filter & Reduce

numbers 1, 2, 3, 4

m = map(lambda n: n 3 1f n < 3 else n 2, numbers
print(list(m

f = filter(lambda n: n 2 0., numbers
print(list(f

from functools import reduce

r reduce(lambda ¢, n: cC n. numbers. 0
print(r
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Map, Filter & Reduce

numbers 1, 2, 3, 4

m = map(lambda n: n 3 1f n < 3 else n 2, numbers
print(list(m

[1, 8, 9, 16]

f = filter(lambda n: n 2 0., numbers
print(list(f

from functools import reduce

r reduce(lambda ¢, n: cC n. numbers. 0
print(r
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Map, Filter & Reduce

numbers 1, 2, 3, 4

m = map(lambda n: n 3 1f n < 3 else n 2, numbers
print(list(m

[1, 8, 9, 16] N 3 1f n < 3 elsen 2 for n in numbers

f = filter(lambda n: n 2 0., numbers
print(list(f

from functools import reduce

r reduce(lambda ¢, n: cC n. numbers. 0
print(r
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Map, Filter & Reduce

numbers 1, 2, 3, 4

m = map(lambda n: n 3 1f n < 3 else n 2, numbers
print(list(m

[1, 8, 9, 16] N 3 1f n < 3 elsen 2 for n in numbers

f = filter(lambda n: n 2 0., numbers
print(list(f

[2, 4]
from functools import reduce

r reduce(lambda ¢, n: cC n. numbers. 0
print(r
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Map, Filter & Reduce

numbers 1, 2, 3, 4

m = map(lambda n: n 3 1f n < 3 else n 2, numbers
print(list(m

[1, 8, 9, 16] N 3 1f n < 3 elsen 2 for n in numbers

f = filter(lambda n: n 2 0., numbers
print(list(f

[2, 4] n for n in numbers if n % 2 0
from functools import reduce

r reduce(lambda ¢, n: cC n. numbers. 0
print(r
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Map, Filter & Reduce

numbers 1, 2, 3, 4

m = map(lambda n: n 3 1f n < 3 else n 2, numbers
print(list(m

[1, 8, 9, 16] N 3 1f n < 3 elsen 2 for n in numbers

f = filter(lambda n: n 2 0., numbers
print(list(f

[2, 4] n for n in numbers if n % 2 0

from functools import reduce

r reduce(lambda ¢, n: cC n. numbers. 0
print(r

10
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Map, Filter & Reduce

numbers 1, 2, 3, 4

m = map(lambda n: n 3 1f n < 3 else n 2, numbers
print(list(m

[1, 8, 9, 16] N 3 1f n < 3 elsen 2 for n in numbers

f = filter(lambda n: n 2 0., numbers
print(list(f

[2, 4] n for n in numbers if n % 2 0

from functools import reduce

r reduce(lambda c, n: c n. numbers. 0

print(r c =0
for n 1n numbers

10 C C n
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Map, Filter & Reduce

numbers = |1, 2, 3, 4]

m = map(lambda n: n ** 3 i1f n < 3 else n ** 2, numbers)
print(list(m))

[1, 8, 9, 16] ‘'n ** 3 1f n < 3 else n ** 2 for n in numbers|
f = filter(lambda n: n % 2 == 0, numbers)
print(list(f))

[2, 4] 'n for n in numbers if n % 2 == 0]

from functools import reduce

r = reduce(lambda c, n: ¢ + n, numbers, 0)
print(r) ¢ =

10

in numbers:
C + n
= (lambda c, n: c + n)(c, n)

—+H
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Typannotationen

def str repeat(s:str, n:int, sep:str=None str
S =S + sep 1f sep else s
return s n

print(str_repeat("Hallo", 5
print(str _repeat("Hallo", 2, ", "
print(str_repeat(5, 5

. Magnus Bender | WiSe 2023/24
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Typannotationen

def str repeat(s:str, n:int, sep:str=None) -> str:
S =S + sep 1f sep else s
return s * n

~int(str repeat("Hallo", 5))
~int(str repeat("Hallo", 2, ", "))
~int(str repeat(5, 5))

© 0O 0O
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Typannotationen

def str repeat(s:str, n:int, sep:str=None) -> str:
S =S + sep 1f sep else s
return s * n

print(str repeat("Hallo", 5)) Hal loHalloHal loHalloHallo
print(str repeat("Hallo", 2, ", ")) Hallo, Hallo,
print(str repeat(5, 5)) 25

Magnus Bender | WiSe 2023/24
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Typannotationen

. iert jeweils?
def str_repeat(s:str, n:int, sep:str=None str Was passiert jewells

S =S + sep 1f sep else s
return s n

print(str repeat("Hallo", 5 HalloHalloHalloHalloHallo
print(str_repeat("Hallo", 2, ", " Hallo, Hallo,
print(str_repeat(5, 5 25

Englisch ,Type Hints” und
mehr als Hinweise sind es
auch nicht, Python pruft
Parameter nicht und fuhrt
die Funktion munter aus!
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Typannotationen

: : 1
def str_repeat(s:str, n:int, sep:str=None Str Was passiert jeweils:

S =S + sep 1f sep else s
return s n

print(str repeat("Hallo", 5 HalloHalloHalloHalloHallo
print(str_repeat("Hallo", 2, ", " Hallo, Hallo,
print(str_repeat(5, 5 25

Englisch ,Type Hints” und

from pydantic import validate arguments mehr als Hinweise sind es
auch nicht, Python pruft

def str repeat(s:str, n:int, sep:str=None } Parameter nicht und fuhrt
die Funktion munter aus!

Mit dem externen Paket pydantic ist
tatsachlich eine Prifung der Typen

Magnus Bender | WiSe 2023/24
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Typannotationen

from typing import NoReturn, Union, Optional

def hello(name:Optional|str|="" NoReturn
print("Hello " + name
def divide(x:Union|int, float|, y:int|float float

return X y
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Typannotationen

from typing import NoReturn, Union, Optional

def hello(name:Optional|str|="" NoReturn
print("Hello " + name
def divide(x:Union|int, float|, y:int|float float

return X y

from typing import List, Dict, Tuple

Tuple| int, str
Tuple| int

List str
List Union|/str., int

Dict|str, str

Magnus Bender | WiSe 2023/24
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Typannotationen

from typing import NoReturn, Union, Optional

def hello(name:Optional|str|="" NoReturn
print("Hello " + name
def divide(x:Union|int, float|, y:int|float float

return Xx y

from typing import List, Dict, Tuple

Tuple| int, str

Tuple| int
JJype Hints” sind sehr L ietletr
praktisch fur die List/Union|str, int
Dokumentation des Codes! Dictlstr <tr
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Typannotationen

from typing import NoReturn, Union, Optional

def hello(name:Optional|str|="") -> NoReturn:
print("Hello " + name)

def divide(x:Union|int, float|, y:int|float) -> float:
return x /vy

from typing import List, Dict, Tuple

Tuple| int, str| # (1, "a")
Tuple/int, ... | # (1, 1), (1, 2, 3)

JJype Hints” sind sehr List[str] # ["a", "b"]
praktisch fur die List{Unilon|str, int]| # [1, "b"], ["a", 2]
Dokumentation des Codes! Dict[str, str] # {"a" : "A", "b" : "B"}

Magnus Bender | WiSe 2023/24
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Funktionsparameter: ** und *

def example(*args kwargs
print(type(args), args
print(type(kwargs), kwargs

example IIAII llBlI IICII d llDlI e IIEII

p ”A" IIBII ”C”
kp " d " " D " " e " " E "
example(*p kp
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Funktionsparameter: ** und *

def example(*args kwargs
print(type(args), args
print(type(kwargs), kwargs

example IIAH HBII IICII d HDII e IIEH

<class 'tuple's ('A', 'B', 'C")
<class 'dict'> {'d': 'D', 'e': 'E'}
p ”A" IIBII IICII

kp " d " " D " " e " " E "

example(*p kp
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Funktionsparameter: ** und *

def example(*args kwargs
print(type(args), args
print(type(kwargs), kwargs

example IIAH HBII IICII d HDII e IIEH
<class 'tuple's ('A', 'B', 'C")

<class 'dict'> {'d': 'D', 'e': 'E'}
D "A", "B", "C"
kp "d" . "D", "e" : "E"
example(*p kp
<class 'tuple's ('A', 'B', 'C")
<class 'dict'> {'d': 'D', 'e': 'E'}
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Funktionsparameter: ** und *

Sehr praktisch um Parameter

def example(*args, *"kwargs an eine Oberklasse
print(type(args args
print(type(kwargs), kwargs weiterzureichen.

example IIAH HBII ||C|| d HDII e IIEH
<class 'tuple's ('A', 'B', 'C")

<class 'dict'> {'d': 'D', 'e': 'E'}
D "A", "B", "C"
kp "d" . "D", "e" : "E"
examp le( *p kp
<class 'tuple's ('A', 'B', 'C")
<class 'dict'> {'d': 'D', 'e': 'E'}
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Variablen und Zeiger (Pointer)

« Python nutzt Call-by-Reference
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Variablen und Zeiger (Pointer)

« Python nutzt Call-by-Reference
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Variablen und Zeiger (Pointer)

« Python nutzt Call-by-Reference

e Viele Typen sind jedoch unveranderlich (z.B. str, int, float, tuple)
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Variablen und Zeiger (Pointer)

« Python nutzt Call-by-Reference

e Viele Typen sind jedoch unveranderlich (z.B. str, int, float, tuple)

e Bei,Anderungen” eines unveranderlichen Typen wird somit immer ein
neues Objekt erzeugt
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Variablen und Zeiger (Pointer)

« Python nutzt Call-by-Reference

e Viele Typen sind jedoch unveranderlich (z.B. str, int, float, tuple)

e Bei,Anderungen” eines unveranderlichen Typen wird somit immer ein
neues Objekt erzeugt

s = "Hallo"
print(id(s)) 4517249328
s += "Welt"
print(id(s)) 4517249200
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Variablen und Zeiger (Pointer)

« Python nutzt Call-by-Reference

e Viele Typen sind jedoch unveranderlich (z.B. str, int, float, tuple)

e Bei,Anderungen” eines unveranderlichen Typen wird somit immer ein
neues Objekt erzeugt

s = "Hallo" 1 = ["Hallo" ]

print(id(s)) 4517249328 print(id(l)) 4516668480
s += "Welt" L.append("Welt")

print(id(s)) 4517249200 print(id(l)) 4516668480
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~ Variablen und Zeiger

for 1 in range(len(l)//2

i), U -(i1+1 L -(1+1 i
L 1, 2, 3, 4, 5
change(l
print(l
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~ Variablen und Zeiger

for 1 in range(len(l)//2

i), U -(i1+1 L -(1+1 i
L 1, 2, 3, 4, 5
change(l
print(l

[5, 4, 3, 2, 1]
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~ Variablen und Zeiger

for 1 in range(len(l)//2

Lii], L -(i+1 L -(i+1 11

1 1, 2, 3, 4, 5

change(l

print(l bools True 5
[5, 4, 3, 2, 1] print(bools

bools 2 False
bools 3 False
print(bools

lists 5
print(lists

lists| 2| .append(?
lists| 3| .append(3
print(lists
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~ Variablen und Zeiger

for 1 in range(len(l)//2

1], 1 -(1+1 L -(1+1 [ARS
L 1, 2, 3, 4, 5
change(l
print(l bools True 5
(5, 4, 3, 2, 1] print(bools [True, True, True, True, True]

bools/| 2 False
bools| 3 False

print(bools [True, True, False, False, True]

lists 5
print(lists

lists| 2| .append(?
lists| 3| .append(3
print(lists
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~ Variablen und Zeiger

for 1 in range(len(l)//2

1], 1 -(1+1 L -(1+1 [ARS
L 1, 2, 3, 4, 5
change(l
print(l bools True 5
(5, 4, 3, 2, 1] print(bools [True, True, True, True, True]

bools/| 2 False
bools| 3 False

print(bools [True, True, False, False, True]
lists 5
print(lists L1, U1, 01, (1, []]

lists| 2| .append(?
lists| 3| .append(3

print(lists [[2, 3], [2, 3], [2, 3], [2, 3], [2, 3]]
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~ Variablen und Zeiger

for 1 in range(len(l)//2

L, -t L-(+1) ], Lt Warum andern sich alle?!
1 1, 2, 3, 4, 5
change(l
print(l bools True 5

[5, 4, 3, 2, 1] print(bools [True, True, True, True, True]

bools/| 2 False
bools| 3 False

print(bools [True, True, False, False, True]
lists 5
print(lists L1, U1, 01, (1, []]

lists| 2| .append(?
lists| 3| .append(3

print(lists [[2, 3], [2, 3], [2, 3], [2, 3], [2, 3]]
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Variabl
def change(l):

for 1 in range(len(l)//2):
L), L-(+1) ] = L -(w+1) ], 1[1]

iger

L=1[1, 2,3, 4, 5]

change(l)
print(l) bools = |True| * 5
[5, 4, 3, 2, 1] print(bools) [True, True, True, True, True]

bools| 2| = False
bools| 3| = False

print(bools) [True, True, False, False, True]

lists = || || # 5

print(lists) (L1, [1, [1, [1, []]
lists 2| .append(2)

lists|3|.append(3)

print(lists) [[2, 3], [2, 3], [2, 3], [2, 3], [2, 3]]
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def example(name
print("Hallo "

example( "Magnus”
example("Otto”

Name

Dekoratoren

\E TS " .
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def example(name
print("Hallo "

example( "Magnus”
example("0Otto"

Dekoratoren

Name

Hallo Magnus
Hallo Otto

5 .\;“f?f;, S UNIVERSITAT ZU LUBECK
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Dekoratoren

def my decorator(some function
print("Funktion laden”

def my_wrapper(*args kwargs
print("Vor Ausfihrung der Funktion”
v = some_function(*args kwargs

print("Nach Ausfihrung der Funktion"

return v

return my_wrapper

def example(name

print("Hallo " + name
example("Magnus” Hallo Magnus
example("0tto" Hallo Otto

\E TS ) .
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Dekoratoren

def my decorator(some function
print("Funktion laden”

def my_wrapper(*args kwargs
print("Vor Ausfihrung der Funktion”
v = some_function(*args kwargs
print("Nach Ausfihrung der Funktion"
return v

return my_wrapper

def example(name
print("Hallo " + name

examp le( "Magnus”
example("Otto"
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Dekoratoren

def my decorator(some function
print("Funktion laden”

def my wrapper(*args kwargs
print("Vor Ausfuhrung der Funktion"
v = some_function(*args kwargs

print("Nach Ausfihrung der Funktion"
return v

return my wrapper —% Funktion laden

Vor Ausfuhrung der Funktion
w Hallo Magnus

Nach Ausfihrung der Funktion

def example(name
print("Hallo " + name

Vor Ausfuhrung der Funktion
Hallo Otto

Nach Ausfuhrung der Funktion

EXamp'[_e "Magnus"
eXample "Otto"
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Dekoratoren

def my decorator(some function
print("Funktion laden”

def my wrapper(*args kwargs
print("Vor Ausfuhrung der Funktion'
v = some_function(*args kwargs

print("Nach Ausfihrung der Funktion” |
return v Achtung: Beir

Erstellen von

return my wrapper —¥ Funktion Lladen

Dekoratoren gibt es
Vor Ausfuhrung der Funktion
¥ Hallo Magnus
Nach Ausfihrung der Funktion Fallstricke!

f noch ein paar
def example(name

print("Hallo " + name

Vor Ausfuhrung der Funktion
Hallo Otto

examp le( "Magnus” — :
Nach Ausfuhrung der Funktion

example("Otto”
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Dekoratoren

def my decorator(some function):
print("Funktion laden")

def my wrapper(*args, **kwargs):
print("Vor Ausfihrung der Funktion")
v = some_function(*args, **kwargs)
print("Nach Ausfuhrung der Funktion")

return v Achtung: Beim

Erstellen von

return my_wrapper ~_—¥Funktion laden

P Dekoratoren gibt es
@my decorator — Vor Ausfiihrung der Funktion

def example(name): ¥ Hallo Magqus . LAl
orint("Hallo " + name) Nach Ausfihrung der Funktion Fallstricke!

noch ein paar

Vor Ausfuhrung der Funktion
Hallo Otto

example("Magnus" )=
Nach Ausfihrung der Funktion

example("0Otto") e

= wGag, - - y
o RUWILRYT S UNIVERSITAT ZU LUBECK
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Anwendung Dekoratoren: ABC

e Gibt es abstrakte Klassen in
Python?

Y Magnus Bender | WiSe 2023/24
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Anwendung Dekoratoren: ABC

e Gibt es abstrakte Klassen in
Python?

« Eigentlich nicht
e Aber man kann abstrakte

Klassen mit Dekoratoren
erstellen

e Bzw. das Paket abc nutzen

Magnus Bender | WiSe 2023/24
Werkzeuge fir das wissenschaftliche Arbeiten

22



Anwendung Dekoratoren: ABC

from abc import ABC, abstractmethod

e Gibt es abstrakte Klassen in class AbstractExample(ABC
Python?

def init (self, a

self.a a

« Eigentlich nicht
def abstract(self., a

« Aber man kann abstrakte Pa>S
Klassen mit Dekoratoren ae = AbstractExample
erstellen

e Bzw. das Paket abc nutzen
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Anwendung Dekoratoren: ABC

from abc import ABC, abstractmethod

e Gibt es abstrakte Klassen in class AbstractExample(ABC
Python? dof

init_ (self, a
self.a = a

« Eigentlich nicht
def abstract(self., a

« Aber man kann abstrakte Pa>S
Klassen mit Dekoratoren ae = AbstractExample
erstellen Traceback (most recent call last):

File "name.py", line 13, in <module>
ae = AbstractExample()
e Bzw. das Paket abc nutzen TypeError: Can't instantiate abstract
class AbstractExample with abstract
method abstract
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Zusammenfassung

» Magic Methods e Lambda-Funktionen

e Generatoren e [ypannotationen

« Erweiterte Schleifen » Variablen und Zeiger /
» Fehlerbehandlung » Dekoratoren

« Kontextmanager
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Zusammenfassung

» Magic Methods e Lambda-Funktionen
Nachste Woche findet
PC Pool zu den
. . : : Projektaufgaben 1 & 2
o o Variablen und Zeiger J 9
Erweiterte Schleifen g ctatt {
. Fehlerbehandlung ~ + Dekoratoren

« Kontextmanager
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Inhaltsubersicht

1. Programmiersprache Python 5. Wissenschaftliches Rechnen

a) Einflihrung, Erste Schritte a) NumPy, SciPy

b) Grundlagen 6. Datenverarbeitung und -visualisierung

c) Fortgeschritten a) Pandas, matplotlib, NLTK
2. Auszeichnungssprachen

a) LaTeX, Markdown a) Grundlegende Ansatze (Datensétze,
3. Benutzeroberflachen und Auswertung)
Entwicklungsumgebungen

7. Machine Learning (scikit-learn)

b) Einfache Verfahren (Clustering, ...)
a) Jupyter Notebooks lokal und in der Cloud

(Google Colab)

4. \Versionsverwaltung
a) Git, GitHub

8. Deeplearning

a) TensorFlow, PyTorch, HuggingFace
Transformers
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