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• DataFrame

• DataFrame

DataFrame

row

column
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• DataFrame

import pandas as pd

datenDictionary = {'person' : ('Ada', 'Bernd', 'Carina', 'Daniel'),
'geräte': ('Laser', 'Laser', 'Thermometer', 'Laser'),
'wert': [5.19, 17.2, 36.0, 11.49]}

df = pd.DataFrame(datenDictionary)
print(df)
person geräte wert
0     Ada        Laser   5.19
1   Bernd        Laser  17.20
2  Carina  Thermometer  36.00
3  Daniel        Laser  11.49

person gerät wert

0

1

2

3

Ada Laser 5.19

Bernd Laser 17.20

Carina Therm. 36.00

Daniel Laser 11.49
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• Series

import pandas as pd

x = pd.Series(['Jan', 'Jan', 'Feb', 'Apr'], name='monat')

print(x)
0    Jan
1    Jan
2    Feb
3    Apr
Name: monat, dtype: object

0

1

2

3

Jan

Jan

Feb

Apr
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• DataFrame append

•

x = pd.Series(['Jan', 'Jan', 'Feb', 'Apr'], name='monat')

df.append(x)
person       geräte wert    0    1    2    3
0         Ada        Laser   5.19  NaN NaN NaN NaN
1       Bernd        Laser  17.20  NaN NaN NaN NaN
2      Carina  Thermometer  36.00  NaN NaN NaN NaN
3      Daniel        Laser  11.49  NaN NaN NaN NaN
monat NaN NaN NaN Jan  Jan Feb  Apr

df['monat'] = x

print(df)
person geräte wert monat

0     Ada        Laser   5.19   Jan
1   Bernd        Laser  17.20   Jan
2  Carina  Thermometer  36.00   Feb
3  Daniel        Laser  11.49   Apr
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• Series

• DataFrame

df['person']
0       Ada
1     Bernd
2    Carina
3    Daniel

df[['person', 'monat']]
person monat

0     Ada   Jan
1   Bernd   Jan
2  Carina   Feb
3  Daniel   Apr
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•
DataFrame

• DataFrame.loc
& |

df[df['monat'] == 'Jan']
person geräte wert monat
0    Ada  Laser   5.19   Jan
1  Bernd  Laser  17.20   Jan

df.loc[(df['monat'] == 'Jan') & (df['wert'] > 6)]
person geräte wert monat

1  Bernd  Laser  17.2   Jan

df.loc[(df['geräte'] == 'Thermometer') | (df['person'] == 'Carina')]
person geräte wert monat

1  Bernd  Laser  17.2   Jan
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• DataFrame.loc

• loc

df.loc[df['wert'] > 10, 'person']
1     Bernd
2    Carina
3    Daniel

df.loc[(df['wert'] > 10) & (df['geräte'] == 'Laser'), ['person', 'monat']]
person monat

1   Bernd   Jan
3  Daniel   Apr
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• DataFrame.iloc

• iloc

print(df)
person       geräte   wert monat

0     Ada        Laser   5.19   Jan
1   Bernd        Laser  17.20   Jan
2  Carina  Thermometer  36.00   Feb
3 Daniel        Laser  11.49   Apr

df.iloc[0, 1]
5.19

df.iloc[1:3, 1:3]
geräte  wert
1        Laser  17.2
2  Thermometer  36.0

df.iloc[0, 1] df.iloc[1:3, 1:3]
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• DataFrame

• read

DataFrame

read_*
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17

datenExp1 = pd.read_csv('./uebungsmaterial/beispieldaten/Experiment_1.csv')

print(datenExp1)
Messgerät   Messwert  Person Monat
0           Laser  10.310019  Daniel   Jan
1     Thermometer  27.000000  Carina   Jan
2           Laser  18.739633     Ada   Jan
3           Laser  41.538534   Bernd   Jan
4           Laser  28.985484  Daniel   Jan
...           ...        ...     ...   ...
1063  Thermometer  86.162045     Ada   Dez
1064        Laser   5.670844   Bernd   Dez
1065   Radiometer   4.887097  Daniel   Dez
1066  Thermometer  21.252903     Ada   Dez
1067        Laser  17.604905  Daniel   Dez

[1068 rows x 4 columns]

• read
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•

pd.read_csv('./uebungsmaterial/Monty_Python.xlsx')

Name  Vorname Alter                        Rolle
0  Jones    Terry     65 Sir Bedevere, Prinz Herb
1  Palin  Michael     64  Sir Galahad, Dennis, Her

pd.read_csv('./uebungsmaterial/Monty_Python.xlsx', 
sheet_name='Tabelle2')

Name Vorname Alter                         Rolle
0  Chapman  Graham     48 König Arthur, Wächter, S
1   Cleese    John     66 Sir Lancelot, Tim der Za
2  Gilliam   Terry     65 Knappe Patsy, Sir Bors, 
3     Idle    Eric     63 Sir Robin, Diener Concor
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• DataFrame

• to
DataFrame

DataFrame

to_*



• to
DataFrame

•

DataFrames
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datenExp1.to_excel('./uebungsmaterial/beispieldaten/Experiment_1.xlsx')

C:\Benutzer\Emanuel> pip install openpyxl 
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DataFrame

DataFrame min max mean

•

•

•

•

•

•

df['wert'].min()
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• Matplotlib

•

• igure Axes 
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• Figure
Axes

•
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• Figure Axes
subplots

• savefig

import matplotlib.pyplot as plt

fig, ax = plt.subplots()          #Ohne Argument erzeugt subplots nur ein Axes Objekt
fig.savefig('C:/Users/Emanuel/leer.png')
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• Figure Axes
subplots

•

•
Axes Figure

import matplotlib.pyplot as plt

fig, ax = plt.subplots(3)
fig.savefig('C:/Users/Emanuel/leer.png')
print(ax)
[<AxesSubplot:>, <AxesSubplot:>, <AxesSubplot:>]

import matplotlib.pyplot as plt

fig, ax = plt.subplots(3, 2)
fig.savefig('C:/Users/Emanuel/leer.png')
print(ax)
[[<AxesSubplot:> <AxesSubplot:>]
[<AxesSubplot:> <AxesSubplot:>]
[<AxesSubplot:> <AxesSubplot:>]]
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fig, ax = plt.subplots(3)
fig.savefig('C:/Users/Emanuel/leer.png')
print(ax)
[<AxesSubplot:>, <AxesSubplot:>, <AxesSubplot:>]

fig, ax = plt.subplots(3, 2)
print(ax)
[[<AxesSubplot:> <AxesSubplot:>]
[<AxesSubplot:> <AxesSubplot:>]
[<AxesSubplot:> <AxesSubplot:>]]
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• Axes

• plot

import matplotlib.pyplot as plt

fig, ax = plt.subplots()
ax.plot([1, 2, 3, 4, 5], [1, 5.1, 9.3, 6.6, 9.1])
fig.savefig('C:/Users/Emanuel/plot.png')
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• Axes

ax.bar()

ax.pie()

ax.scatter()

ax.hist()

ax.boxplot()

ax.contour()
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• Axes

•

→

import matplotlib.pyplot as plt

help(plt.bar)

Help on function bar in module matplotlib.pyplot:

bar(x, height, width=0.8, bottom=None, *, align='center', 
data=None, **kwargs)

Make a bar plot.

The bars are positioned at *x* with the given *align*\ment. 
Their

dimensions are given by *height* and *width*. The vertical 
baseline

is *bottom* (default 0).

https://matplotlib.org/stable/index.html
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•

•

•

import matplotlib.pyplot as plt
import numpy as np

x = [0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10]
y = np.random.random(11) #Erzeugen von 11 Zufallszahlen
fig, ax = plt.subplots()
ax.plot(x, y)
fig.savefig('C:/Users/Emanuel/plot.png')
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•

•
color linewidth linestyle

import matplotlib.pyplot as plt
import numpy as np

x = [0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10]
y = np.random.random(11) #Erzeugen von 11 Zufallszahlen
fig, ax = plt.subplots()
ax.plot(x, y, color='green', linewidth=3.5, linestyle='--')
fig.savefig('C:/Users/Emanuel/plot.png')
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•

• marker
markersize mfc

import matplotlib.pyplot as plt
import numpy as np

x = [0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10]
y = np.random.random(11) #Erzeugen von 11 Zufallszahlen
fig, ax = plt.subplots()
ax.plot(x, y, marker='o', markersize=9, mfc='red')
fig.savefig('C:/Users/Emanuel/plot.png')
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• set_title

• set_xlabel set_ylabel

import matplotlib.pyplot as plt
import numpy as np

x = [0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10]
y = np.random.random(11) #Erzeugen von 11 Zufallszahlen
fig, ax = plt.subplots()
ax.plot(x, y, marker='o', markersize=9, mfc='red')
ax.set_title('Strahlungsmessungen über mehrere Tage')
ax.set_xlabel('Zeit in Tagen')
ax.set_ylabel('Strahlungsinentsität')
fig.savefig('C:/Users/Emanuel/plot.png')
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•

set_xticks, set_yticks, set_xticklabels, set_yticklabels:

import matplotlib.pyplot as plt
import numpy as np

x = [0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10]
y = np.random.random(11) #Erzeugen von 11 Zufallszahlen
fig, ax = plt.subplots()
ax.plot(x, y, marker='o', markersize=9, mfc='red')
ax.set_title('Strahlungsmessungen über mehrere Tage')
ax.set_xticks(x)
ax.set_xticklabels([f'{i}. Tag' for i in x])
ax.set_ylabel('Strahlungsinentsität')
ax.set_yticks(np.linspace(0,1,25))
ax.set_ylabel('Strahlungsinentsität')
fig.savefig('C:/Users/Emanuel/plot.png')
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• Axes

• Axes

import matplotlib.pyplot as plt
import numpy as np

x = [0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10]
y = np.random.random(11) #Erzeugen von 11 Zufallszahlen
z = np.random.random(11) #Erzeugen von 11 Zufallszahlen
fig, ax = plt.subplots()
ax.plot(x, y, marker='o', markersize=9, mfc='red')
ax.plot(x, z, color='green', linewidth=2.5)
ax.set_title('Strahlungsmessungen über mehrere Tage')
ax.set_xticks(x)
ax.set_xticklabels([f'{i}. Tag' for i in x])
ax.set_ylabel('Strahlungsinentsität')
ax.set_yticks(np.linspace(0,1,25))
ax.set_ylabel('Strahlungsinentsität')
fig.savefig('C:/Users/Emanuel/plot.png')
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• label

• legend

import matplotlib.pyplot as plt
import numpy as np

x = [0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10]
y = np.random.random(11) #Erzeugen von 11 Zufallszahlen
z = np.random.random(11) #Erzeugen von 11 Zufallszahlen
fig, ax = plt.subplots()
ax.plot(x, y, marker='o', markersize=9, mfc='red', label='Laser')
ax.plot(x, z, color='green', linewidth=2.5, label='Radiometer')
ax.set_title('Strahlungsmessungen über mehrere Tage')
ax.set_xticks(x)
ax.set_xticklabels([f'{i}. Tag' for i in x])
ax.set_ylabel('Strahlungsinentsität')
ax.set_yticks(np.linspace(0,1,25))
ax.set_ylabel('Strahlungsinentsität')
ax.legend()
fig.savefig('C:/Users/Emanuel/plot.png')
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import matplotlib.pyplot as plt

personen = ('Ada', 'Bernd', 'Carina', 'Daniel')
anzahlMessungen = [149, 67, 119, 45]
farben = ('green', 'red', 'blue', 'pink')

fig, ax = plt.subplots()
ax.bar(personen, anzahlMessungen, color=farben)
ax.set_title('Experimentelle Messungen pro Person im Jahr 2022')
ax.set_xlabel('Personen')
ax.set_ylabel('Anzahl von Messungen')
fig.savefig('C:/Users/Emanuel/plot.png')
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import matplotlib.pyplot as plt

messtechniken = ('Laser', 'Radiometer', 'Thermometer', 'Phaser', 'Zollstock', 'Voltmeter')
häufigkeit=[98, 84, 58, 44, 39, 46]

fig, ax = plt.subplots()
ax.pie(häufigkeit, labels=messtechniken, explode=[0.25,0,0,0.5,0,0], shadow=True)
ax.set_title('Anteil der verschiedenen Messgeräte an den Messungen')
fig.savefig('C:/Users/Emanuel/plot.png')
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import matplotlib.pyplot as plt

personen = ('Ada', 'Bernd', 'Carina', 'Daniel')
messwerte = [np.random.random(1000)*100,

np.random.random(1000)*75,
np.random.random(1000)*85,
np.random.random(1000)*25]

fig, ax = plt.subplots()
ax.boxplot(messwerte)
ax.set_title('Messstärke und Messgenauigkeit\nder einzelnen Personen')
ax.set_xlabel('Personen')
ax.set_xticklabels(personen)
ax.set_ylabel('Stärke der Messungen')
fig.savefig('C:/Users/Emanuel/plot.png')
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• Matplotlib

•

https://matplotlib.org/stable/gallery/
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•

• Seaborn

https://seaborn.pydata.org/
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• Bokeh

https://bokeh.org/
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Matplolib

•

•

•


