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conda install pandas

https://pandas.pydata.org

pip install pandas







Pandas Data Structures

 Series
 1D labeled homogeneously-typed array

 DataFrame
 General 2D labeled, size-mutable tabular structure with potentially heterogeneously-typed column
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Column index (df.columns)
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Pandas Data Structures : Series
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Series
A Series is a one-dimensional array-like object containing a sequence of values (of

similar types to NumPy types) and an associated array of data labels, called its index .



Pandas Data Structures : Series
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 Attributes of Pandas Series:

 name

 index.name

 values

 index

 size

 Empty

 …

 Methods of Pandas Series:

• head(n)

• count() 

• tail(n)

• …



import pandas as pd

s = pd.Series([30, 50, 130, 400])
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from pandas import Series

s = Series([30, 50, 130, 400])

Pandas Data Structures : Series

print( type(s) )            <class 'pandas.core.series.Series'>

 Creation of Series from Scalar Values

in
d
ex

v
alu

es
0 30

1 50

2 130

3 400

s[0]: 30

s[1]: 50

s[2]: 130

s[3]: 400

s.index:        Index([0, 1, 2, 3], dtype='object')

s.values :     [30, 50, 130, 400]  



import pandas as pd

s = pd.Series([30, 50, 130, 400], index=[ ‘A' , ‘B' , ‘C' , ‘D' ])

from pandas import Series

s = Series([30, 50, 130, 400], index=[ ‘A' , ‘B' , ‘C' , ‘D' ])
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d
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v
alu

es

‘A’ 30

‘B' 50

‘C’ 130

‘D’ 400

s[‘A’]: 30

s[‘B’]: 50

s[‘C’]: 130

s[‘D’]: 400

s.index:        Index([‘A', ‘B', ‘C', ‘D'], dtype='object')

s.values :     [30, 50, 130, 400]  

 Creation of Series from Scalar Values

Pandas Data Structures : Series



import numpy as np

from pandas import Series

a = np.array([30, 50, 130, 400])

s = Series(a)
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0 30

1 50

2 130

3 400

s[0]: 30

s[1]: 50

s[2]: 130

s[3]: 400

s.index:        Index([0, 1, 2, 3], dtype='object')

s.values :     [30, 50, 130, 400]  

 Creation of Series from NumPy Arrays

Pandas Data Structures : Series



import pandas as pd

sdata = {‘A’:30, ‘B’:50, ‘C’:130, ‘D’:400}

s = pd.Series(sdata)

from pandas import Series

sdata = {‘A’:30, ‘B’:50, ‘C’:130, ‘D’:400}

s = Series(sdata)
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d
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v
alu

es

‘A’ 30

‘B' 50

‘C’ 130

‘D’ 400

s[‘A’]: 30

s[‘B’]: 50

s[‘C’]: 130

s[‘D’]: 400

s.index:        Index([‘A', ‘B', ‘C', ‘D'], dtype='object')

s.values :     [30, 50, 130, 400]  

Pandas Data Structures : Series

 Creation of Series from Dictionary



import pandas as pd

sdata = {‘A’:30, ‘B’:50, ‘C’:130, ‘D’:400}

cities=[‘D’, ‘B’, ‘A’]

s = pd.Series(sdata, index=cities)

in
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ex

v
alu

es

‘D’ 400

‘B' 50

‘A’ 30

from pandas import Series

sdata = {‘A’:30, ‘B’:50, ‘C’:130, ‘D’:400}

cities=[‘D’, ‘B’, ‘A’]

s = Series(sdata, index=cities)

s.index:        Index([‘D', ‘B', ‘A'], dtype='object')

s.values :     [400, 50, 30]  
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s[‘D’]: 400

s[‘B’]: 50

s[‘A’]: 30

Pandas Data Structures : Series

 Creation of Series from Dictionary



import pandas as pd

sdata = {‘A’:30, ‘B’:50, ‘C’:130, ‘D’:400}

cities=[‘D’, ‘B’, ‘A’, ‘F’]

s = pd.Series(sdata, index=cities)

from pandas import Series

sdata = {‘A’:30, ‘B’:50, ‘C’:130, ‘D’:400}

cities=[‘D’, ‘B’, ‘A’, ‘F’]

s = Series(sdata, index=cities)

pd.isnull (series_object_name)          pd.isnull(s)

pd.notnull (series_object_name)       pd.notnull(s) 
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In
d
ex

V
alu

es

‘D’ 400

‘B' 50

‘A’ 30

‘F’ nan

s[‘D’]: 400

s[‘B’]: 50

s[‘A’]: 30

s[‘F’]: nan

s.index:        Index([‘D', ‘B', ‘A', ‘F'], dtype='object')

s.values :     [400, 50, 30, nan]  

Pandas Data Structures : Series

 Creation of Series from Dictionary



import pandas as pd

cities = {‘A’:30, ‘B’:50, ‘C’:130, ‘D’:400}

s = pd.Series(cities)

s.name=‘Distance’

s.index.name=‘Cities’

print(s)
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es

‘A’ 30

‘B' 50

‘C’ 130

‘D’ 400

from pandas import Series

s = pd.Series([30, 50, 130, 400], index=[ ‘A' , ‘B' , ‘C' , ‘D' ])

s.name=‘Distance’

s.index.name=‘Cities’

print(s)

s[‘A’]: 30

s[‘B’]: 50

s[‘C’]: 130

s[‘D’]: 400

s.index:        Index([‘A', ‘B', ‘C', ‘D'], dtype='object')

s.values :     [30, 50, 130, 400]  

Column 

(obj.values)

R
o
w

 i
n
d
ex

 
(o

b
j.

in
d

ex
)

S
er

ie
s 

o
f 

d
at

a

Cities

A  30

B  50

C   130

D   400

Name: Distance, dtype: int64

Pandas Data Structures : Series

 obj.name,   obj.index.name



import pandas as pd

cities = {‘A’:30, ‘B’:50, ‘C’:130, ‘D’:400}

s.name=‘Distance’

s.index.name=‘Cities’

s = pd.Series(cities)

Pandas Data Structures : Series

 obj.size,   obj.empty

Cities

A  30

B  50

C   130

D   400

Name: Distance, dtype: int64

print(s) print(s.size) print(s.empty)

4 False



import pandas as pd

cities = {‘A’:30, ‘B’:50, ‘C’:130, ‘D’:400}

s = pd.Series(cities)

s.name=‘Distance’

s.index.name=‘Cities’

print(s)

print(s[ [‘A’,’C’] ])

print(s[ [0,2] ])
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es

‘A’ 30

‘B' 50

‘C’ 130

‘D’ 400

from pandas import Series

s = pd.Series([30, 50, 130, 400], index=[ ‘A' , ‘B' , ‘C' , ‘D' ])

s.name=‘Distance’

s.index.name=‘Cities’

print(s)

s[‘A’]: 30

s[‘B’]: 50

s[‘C’]: 130

s[‘D’]: 400

s.index:        Index([‘A', ‘B', ‘C', ‘D'], dtype='object')

s.values :     [30, 50, 130, 400]  

Cities

A  30

B  50

C   130

D   400

Name: Distance, dtype: int64

Pandas Data Structures : Series

 Accessing Elements of a Series

Cities

A    30

C    130

Name: Distance, dtype: int64

Cities

A    30

C    130

Name: Distance, dtype: int64



import pandas as pd

cities = {‘A’:30, ‘B’:50, ‘C’:130, ‘D’:400}

s = pd.Series(cities)

s.name=‘Distance’

s.index.name=‘Cities’

print(s)

print(s[ ‘A’:’C’ ])

print(s[ 1:3 ])
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‘A’ 30

‘B' 50

‘C’ 130

‘D’ 400

from pandas import Series

s = pd.Series([30, 50, 130, 400], index=[ ‘A' , ‘B' , ‘C' , ‘D' ])

s.name=‘Distance’

s.index.name=‘Cities’

print(s)

s[‘A’]: 30

s[‘B’]: 50

s[‘C’]: 130

s[‘D’]: 400

s.index:        Index([‘A', ‘B', ‘C', ‘D'], dtype='object')

s.values :     [30, 50, 130, 400]  

Cities

A  30

B  50

C   130

D   400

Name: Distance, dtype: int64

Pandas Data Structures : Series

 Accessing Elements of a Series

Cities

A    30

B    50

C    130

Name: Distance, dtype: int64

Cities

B    50

C    130

Name: Distance, dtype: int64



import pandas as pd

cities = {‘A’:30, ‘B’:50, ‘C’:130, ‘D’:400}

s = pd.Series(cities)

s.name=‘Distance’

s.index.name=‘Cities’

print(s)

s[ ‘B’:’C’ ]=125   # or s[ 1:3 ]=125

print(s)
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ex

v
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‘A’ 30

‘B' 50

‘C’ 130

‘D’ 400

s[‘A’]: 30

s[‘B’]: 50

s[‘C’]: 130

s[‘D’]: 400

Cities

A  30

B  50

C   130

D   400

Name: Distance, dtype: int64

Pandas Data Structures : Series

 Modifying values of a Series

Cities

A    30

B    125

C    125

D    400

Name: Distance, dtype: int64



Pandas Data Structures : Series
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 Attributes of Pandas Series:

 .name

 .index.name

 .values

 .index

 .size

 .empty

 …

 Methods of Pandas Series:

• head(n)

• count() 

• tail(n)

• …



Pandas Data Structures : Series

 Methods of Pandas Series:

import numpy as np

import pandas as pd

seriesTenTwenty=pd.Series(np.arange( 10,20, 1 ))

seriesTenTwenty.head(2) seriesTenTwenty.head()

0    10

1    11

2    12

3    13

4    14

5    15

6    16

7    17

8    18

9    19

dtype: int32

0    10

1    11

dtype: int32

print(seriesTenTwenty)

0    10

1    11

2    12

3    13

4    14

dtype: int32



Pandas Data Structures : Series

 Methods of Pandas Series:

import numpy as np

import pandas as pd

seriesTenTwenty=pd.Series(np.arange( 10,20, 1 ))

seriesTenTwenty.count()

0    10

1    11

2    12

3    13

4    14

5    15

6    16

7    17

8    18

9    19

dtype: int32

10

print(seriesTenTwenty)



Pandas Data Structures : Series

 Methods of Pandas Series:

import numpy as np

import pandas as pd

seriesTenTwenty=pd.Series(np.arange( 10,20, 1 ))

seriesTenTwenty.tail(2) seriesTenTwenty.tail()

0    10

1    11

2    12

3    13

4    14

5    15

6    16

7    17

8    18

9    19

dtype: int32

8    18

9    19

dtype: int32

print(seriesTenTwenty)

5    15

6    16

7    17

8    18

9    19

dtype: int32



Pandas Data Structures : Series

 Mathematical Operations on Series

import pandas as pd

seriesA = pd.Series([10,20,30,40,50], index =['a', 'b', 'c', 'd', 'e'])

seriesB = pd.Series([100,200,-100,-500,500], index = ['z', 'y', 'a', 'c', 'e'])

print(seriesA + seriesB)

index
value from

seriesA

value from

seriesB
seriesA + seriesB

a 10 -100 -90.0

b 20 NaN

c 30 -500 -470.0

d 40 NaN

e 50 500 550.0

y 200 NaN

z 100 Nan

a    -90.0

b      NaN

c   -470.0

d      NaN

e    550.0

y      NaN

z      NaN

dtype: float64



Pandas Data Structures : Series

 Mathematical Operations on Series

import pandas as pd

seriesA = pd.Series([10,20,30,40,50], index =['a', 'b', 'c', 'd', 'e'])

seriesB = pd.Series([100,200,-100,-500,500], index = ['z', 'y', 'a', 'c', 'e'])

seriesC=seriesA.add(seriesB, fill_value=1000)

print(seriesC )

index
value from

seriesA

value from

seriesB
seriesA + seriesB

a 10 -100 -90.0

b 20 1000 1020.0

c 30 -500 -470.0

d 40 1000 1040

e 50 500 550.0

y 1000 200 1200.0

z 1000 100 1100.0

a     -90.0

b    1020.0

c    -470.0

d    1040.0

e     550.0

y    1200.0

z    1100.0

dtype: float64



Pandas Data Structures : Series

 Mathematical Operations on Series

Subtraction of two Series

seriesC= seriesA - seriesB

seriesC=seriesA.sub(seriesB, fill_value=1000)

Multiplication of two Series

seriesC= seriesA * seriesB

seriesC=seriesA.mul(seriesB, fill_value=1000)

Division of two Series

seriesC= seriesA / seriesB

seriesC=seriesA.div(seriesB, fill_value=1000)

Addition of two Series

seriesC= seriesA + seriesB

seriesC=seriesA.add(seriesB, fill_value=1000)
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Pandas Data Structures : DataFrame

DataFrame
A DataFrame represents a rectangular table of data and contains an ordered

collection of columns, each of which can be a different value type (numeric, string,

boolean, etc.).

The DataFrame has both a row and column index; it can be thought of as a dict of

Series all sharing the same index.

import pandas as pd from pandas import DataFrame

A DataFrame is a two-dimensional labelled data structure like a table of MySQL. It contains rows and columns, and therefore has both a row and column index. 
Each column can have a different type of value such as numeric, string, boolean, etc., as in tables of a database.



Pandas Data Structures : DataFrame

 Attributes of Pandas DataFrame:

 .index

 .colomuns

 .values

 .dtypes

 .size

 .shape

 .T   (to transpose)

 …

 Methods of Pandas DataFrame:

• head(n)

• count() 

• tail(n)

• …

Column index (df.columns)
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CFP NLA ML

991 26 32 6

992 24 26 8

4001 28 39 7

import pandas as pd

df = pd.DataFrame()

print(df)

Pandas Data Structures : DataFrame

 Creation of an empty DataFrame

Empty DataFrame

Columns: []

Index: []

https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html


CFP NLA ML

991 26 32 6

992 24 26 8

4001 28 39 7

import numpy as np

import pandas as pd

Array_991 = np.array([26,32,6])

Array_992 = np.array([24,26,8])

Array_4001 = np.array([28,39,7, 31])

df = pd.DataFrame([Array_991, Array_992, Array_4001],

index=[991, 992, 4001],

columns=[ ‘CFP', ‘NLA', ‘ML', 'DS'])

Pandas Data Structures : DataFrame

RangeIndex(start=0, stop=3, step=1)

Index([‘CFP', ‘NLA', ‘ML', 'DS'], dtype='object')

print(df.index)

print(df.columns)

 Creation of DataFrame from NumPy ndarrays

CFP   NLA   ML   DS

991       26  32  6 NaN

992       24      26       8       NaN

4001     28      39       7       31.0

print(df)

[ [26.  32. 6. nan]

[24. 26.  8.  nan]

[28. 39.  7. 31. ] ]

print(df.values)



CFP NLA ML

991 26 32 6

992 24 26 8

4001 28 39 7

import pandas as pd

# Specify values for each row:

df = pd.DataFrame([ [26, 32, 6],

[24, 26, 8], 

[28, 39, 7]],

index=[991, 992, 4001], columns=[‘CFP', ‘NLA', ‘ML'])

Pandas Data Structures : DataFrame

Int64Index([991, 992, 4001], dtype='int64')

Index(['CFP', 'NLA', 'ML'], dtype='object')

print(df.index)

print(df.columns)

 Creation of DataFrame from Lists of Lists

CFP  NLA  ML

991    26   32      6

992    24   26      8

4001  28     39      7

print(df)

[ [ 26   32     6]

[24     26      8]

[28     39      7] ]

print(df.values)

https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html


CFP NLA ML

991 26 32 6

992 24 26 8

4001 28 39 7import pandas as pd

# Specify values for each column:

df = pd.DataFrame({ “CFP" : [26, 24, 28], 

“NLA" : [32, 26, 39],

“ML" : [6, 8, 7] },  index = [991, 992, 4001])

print(df)

Pandas Data Structures : DataFrame

Int64Index([991, 992, 4001], dtype='int64')

Index(['CFP', 'NLA', 'ML'], dtype='object')

print(df.index)

print(df.columns)

 Creation of DataFrame from Dictionary of Lists

CFP  NLA  ML

991    26   32      6

992    24   26      8

4001  28     39      7

[ [ 26   32     6]

[24     26      8]

[28     39      7] ]

print(df.values)

https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html


CFP NLA ML

991 26 32 6

992 24 26 8

4001 28 39 7

import pandas as pd

List_dict=[{ “CFP" : 26, “NLA" : 32, “ML" : 6 },

{ “CFP" : 24, “NLA" : 26, “ML" : 8 },

{ “CFP" : 28, “NLA" : 39, “ML" : 7 } ]

df = pd.DataFrame(list_dict,  index = [991, 992, 4001] )

Pandas Data Structures : DataFrame

Int64Index([991, 992, 4001], dtype='int64')

Index(['CFP', 'NLA', 'ML'], dtype='object')

print(df.index)

print(df.columns)

 Creation of DataFrame from List of Dictionaries

CFP  NLA  ML

991    26   32      6

992    24   26      8

4001  28     39      7

[ [ 26   32     6]

[24     26      8]

[28     39      7] ]

print(df.values)

print(df)

https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html


CFP NLA ML

991 26 32 6

992 24 26 8

4001 28 39 7
import pandas as pd

series991=pd.Series([26,32,6], index=['CFP','NLA','ML'])

series992=pd.Series([24,26,8], index=['CFP','NLA','ML'])

series4002=pd.Series([28,39,7], index=['CFP','NLA','ML'])

df = pd.DataFrame([series991,series992,series4002], index=[991,992,4002] )

Pandas Data Structures : DataFrame

Int64Index([991, 992, 4001], dtype='int64')

Index(['CFP', 'NLA', 'ML'], dtype='object')

print(df.index)

print(df.columns)

 Creation of DataFrame from Series

CFP  NLA  ML

991    26   32      6

992    24   26      8

4001  28     39      7

[ [ 26   32     6]

[24     26      8]

[28     39      7] ]

print(df.values)

print(df)



CFP NLA ML

991 26 32 6

992 24 26 8

4001 28 39 7
import pandas as pd

dict_series = {‘CFP’: pd.Series([26, 24,28], index=[991,992,4001] ,

‘NLA’: pd.Series([32,26,39], index =[991,992,4001] ,

‘ML’:   pd.Series([6,8,7],       index =[991,992,4001] }

df = pd.DataFrame(dict_series)

Pandas Data Structures : DataFrame

Int64Index([991, 992, 4001], dtype='int64')

Index(['CFP', 'NLA', 'ML'], dtype='object')

print(df.index)

print(df.columns)

 Creation of DataFrame from Dictionary of Series

CFP  NLA  ML

991    26   32      6

992    24   26      8

4001  28     39      7

[ [ 26   32     6]

[24     26      8]

[28     39      7] ]

print(df.values)

print(df)

type(df.CFP)

<class 'pandas.core.series.Series'>



CFP NLA ML

991 26 32 6

992 24 26 8

4001 28 39 7

Pandas Data Structures : DataFrame

 Modifying a Column of a DataFrame

import pandas as pd

df = pd.DataFrame([ [26, 32, 6],

[24, 26, 8], 

[28, 39, 7]],

index=[991, 992, 4001], columns=[‘CFP', ‘NLA', ‘ML'])

df[‘ML’] = [9,12,11]

Int64Index([991, 992, 4001], dtype='int64')

Index(['CFP', 'NLA', 'ML'], dtype='object')

print(df.index)

print(df.columns)

CFP  NLA  ML

991    26     32      9

992    24   26      12

4001  28     39      11

[ [ 26   32     9]

[24     26      12]

[28     39      11] ]

print(df.values)

print(df)

https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html


CFP NLA ML

991 26 32 6

992 24 26 8

4001 28 39 7

Pandas Data Structures : DataFrame

 Adding a New Column to a DataFrame

import pandas as pd

df = pd.DataFrame([ [26, 32, 6],

[24, 26, 8], 

[28, 39, 7]],

index=[991, 992, 4001], columns=[‘CFP', ‘NLA', ‘ML'])

df[‘DS’] = [34,32,37]

Int64Index([991, 992, 4001], dtype='int64')

Index(['CFP', 'NLA', 'ML', ‘DS'], dtype='object')

print(df.index)

print(df.columns)

CFP  NLA  ML   DS

991    26   32      6       34

992    24   26      8       32

4001  28     39      7       37

[ [ 26   32     6     34]

[24     26      8     32]

[28     39      7     37] ]

print(df.values)

print(df)

https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html


CFP NLA ML

991 26 32 6

992 24 26 8

4001 28 39 7

Pandas Data Structures : DataFrame

 Modifying a New Row to a DataFrame

import pandas as pd

df = pd.DataFrame([ [26, 32, 6],

[24, 26, 8], 

[28, 39, 7]],

index=[991, 992, 4001], columns=[‘CFP', ‘NLA', ‘ML'])

df.loc[992] = [25,25,25]   # df.loc[992] = 25

Int64Index([991, 992, 4001], dtype='int64')

Index(['CFP', 'NLA', 'ML'], dtype='object')

print(df.index)

print(df.columns)

CFP  NLA  ML

991    26     32      6

992 25     25      25

4001  28     39      7

[ [ 26   32     9]

[25     25      5]

[28     39      11] ]

print(df.values)

print(df)
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CFP NLA ML

991 26 32 6

992 24 26 8

4001 28 39 7

Pandas Data Structures : DataFrame

 Modifying a New Row to a DataFrame

import pandas as pd

df = pd.DataFrame([ [26, 32, 6],

[24, 26, 8], 

[28, 39, 7]],

index=[991, 992, 4001], columns=[‘CFP', ‘NLA', ‘ML'])

df.loc[992] = 0   df.loc[:] = 0   

CFP NLA ML

991 26 32 6

992 0 0 0

4001 28 39 7

CFP NLA ML

991 0 0 0

992 0 0 0

4001 0 0 0
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CFP NLA ML

991 26 32 6

992 24 26 8

4001 28 39 7

Pandas Data Structures : DataFrame

 Adding a New Row to a DataFrame

import pandas as pd

df = pd.DataFrame([ [26, 32, 6],

[24, 26, 8], 

[28, 39, 7]],

index=[991, 992, 4001], columns=[‘CFP', ‘NLA', ‘ML'])

df.loc[4002] = [34,36,10]

Int64Index([991, 992, 4001,4002], dtype='int64')

Index(['CFP', 'NLA', 'ML'], dtype='object')

print(df.index)

print(df.columns)

CFP  NLA  ML

991    26     32      6

992 25     25      25

4001 28     39      7

4002 34     36      10

[ [ 26   32     9 ]

[25     25      5 ]

[28     39      11]

[34     36      10] ]

print(df.values)

print(df)

https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html


CFP NLA ML

991 26 32 6

992 24 26 8

4001 28 39 7

Pandas Data Structures : DataFrame

 Deleting Columns from a DataFrame

import pandas as pd

df = pd.DataFrame([ [26, 32, 6],

[24, 26, 8], 

[28, 39, 7]],

index=[991, 992, 4001], columns=[‘CFP', ‘NLA', ‘ML'])

newdf = df.drop("NLA", axis='columns')     #  newdf = df.drop("NLA", axis=1)

Int64Index([991, 992, 4001], dtype='int64')

Index(['CFP', 'ML'], dtype='object')

print(new_df.index)

print(new_df.columns)

CFP   ML

991    26      6

992 25      8

4001 28      7

[ [ 26  6 ]

[25     8 ]

[28     7 ] ]

print(new_df.values)

print(new_df)

newdf = df.drop(["NLA“, “ML”], axis='columns')

newdf = df.drop(["NLA“, “ML”], axis=1')
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CFP NLA ML

991 26 32 6

992 24 26 8

4001 28 39 7

Pandas Data Structures : DataFrame

 Deleting Rows from a DataFrame

import pandas as pd

df = pd.DataFrame([ [26, 32, 6],

[24, 26, 8], 

[28, 39, 7]],

index=[991, 992, 4001], columns=[‘CFP', ‘NLA', ‘ML'])

newdf = df.drop(992, axis=‘cols')     #  newdf = df.drop(992, axis=0)

print(new_df)

Int64Index([991, 4001], dtype='int64')

Index(['CFP', 'NLA', 'ML'], dtype='object')

print(new_df.index)

print(new_df.columns)

CFP  NLA  ML

991    26   32      6

4001  28     39      7

[ [ 26   32     6]

[28     39      7] ]

print(new_df.values)

newdf = df.drop([991,992], axis=‘rows')

newdf = df.drop([991,992], axis=0)
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CFP NLA ML

991 26 32 6

992 24 26 8

4001 28 39 7

Pandas Data Structures : DataFrame

 Renaming Row Labels of a DataFrame

import pandas as pd

df = pd.DataFrame([ [26, 32, 6],

[24, 26, 8], 

[28, 39, 7]],

index=[991, 992, 4001], columns=[‘CFP', ‘NLA', ‘ML'])

new_df=df.rename({992:’1399_2',4001:‘1400_2'}, axis='index')

print(new_df)

Index([991, '1399_2', '1400_2'], dtype='object')

Index(['CFP', 'NLA', 'ML'], dtype='object')

print(new_df.index)

print(new_df.columns)

CFP  NLA  ML

991    26     32   6

1399_2   24  26   8

1400_2   28   39      7

[[26 32  6]

[24 26  8]

[28 39  7]]

print(new_df.values)
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CFP NLA ML

991 26 32 6

992 24 26 8

4001 28 39 7

Pandas Data Structures : DataFrame

 Renaming Column Labels of a DataFrame

import pandas as pd

df = pd.DataFrame([ [26, 32, 6],

[24, 26, 8], 

[28, 39, 7]],

index=[991, 992, 4001], columns=[‘CFP', ‘NLA', ‘ML'])

new_df=df.rename({’NLA’:‘NumLA'}, axis=‘columns')

print(new_df)

Index([991, '992', '4002'], dtype='object')

Index(['CFP', 'NumLA', 'ML'], dtype='object')

print(new_df.index)

print(new_df.columns)

CFP  NumLA ML

991      26     32   6

992      24     26   8

4002    28     39           7

[[26 32  6]

[24 26  8]

[28 39  7]]

print(new_df.values)
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CFP NLA ML

991 26 32 6

992 24 26 8

4001 28 39 7

Pandas Data Structures : DataFrame

 Label Based Indexing

import pandas as pd

df = pd.DataFrame([ [26, 32, 6],

[24, 26, 8], 

[28, 39, 7]],

index=[991, 992, 4001], columns=[‘CFP', ‘NLA', ‘ML'])

print(df.loc[992])

CFP    24

NLA    26

ML      8

Name: 992, dtype: int64

print(df.loc[:,’ML’])

991    6

992   8

4001    7

Name: ML, dtype: int64
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CFP NLA ML

991 26 32 6

992 24 26 8

4001 28 39 7

Pandas Data Structures : DataFrame

 Boolean Indexing

import pandas as pd

df = pd.DataFrame([ [26, 32, 6],

[24, 26, 8], 

[28, 39, 7]],

index=[991, 992, 4001], columns=[‘CFP', ‘NLA', ‘ML'])

print(df.loc[992]<15)

CFP   False

NLA    False

ML      True

Name: 992, dtype: bool

print(df[’ML’]>=7)

991    False

992     True

4001     True

Name: ML, dtype: bool

print(df.loc[:,’ML’]>=7)

991    False

992     True

4001     True

Name: ML, dtype: bool
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CFP NLA ML

991 26 32 6

992 24 26 8

4001 28 39 7

Pandas Data Structures : DataFrame

 Slicing

import pandas as pd

df = pd.DataFrame([ [26, 32, 6],

[24, 26, 8], 

[28, 39, 7]],

index=[991, 992, 4001], columns=[‘CFP', ‘NLA', ‘ML'])

print(df.loc[992:4002])

CFP  NLA  ML

992      24     26      8

4002    28     39      7

print(df.loc[992:4002,’ML’])

992  8

4001    7

Name: ML, dtype: int64

print(df.loc[992:4002,’NLA’:’ML’])

NLA      ML 

992      26          8

4001    39          7

Name: ML, dtype: int64

CFP NLA ML

991 26 32 6

992 24 26 8

4001 28 39 7

CFP NLA ML

991 26 32 6

992 24 26 8

4001 28 39 7

CFP NLA ML

991 26 32 6

992 24 26 8

4001 28 39 7

https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html


CFP NLA ML

991 26 32 6

992 24 26 8

4001 28 39 7

Pandas Data Structures : DataFrame

 Filtering Rows in DataFrames

import pandas as pd

df = pd.DataFrame([ [26, 32, 6],

[24, 26, 8], 

[28, 39, 7]],

index=[991, 992, 4001], columns=[‘CFP', ‘NLA', ‘ML'])

new_df=df.loc[ [True, False, True] ]

print(new_df)

CFP  NLA  ML

991      26     32      6

4002    28     39      7

CFP NLA ML

991 26 32 6

4001 28 39 7
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CFP NLA ML

991 26 32 6

992 24 26 8

4001 28 39 7

Pandas Data Structures : DataFrame

 Joining of DataFrames

import pandas as pd

df1 = pd.DataFrame([ [26, 32, 6],

[24, 26, 8], 

[28, 39, 7]],

index=[991, 992, 4001], columns=[‘CFP', ‘NLA', ‘ML'])

CFP DS DL

992 21 27 12

4002 18 29 9
df2 = pd.DataFrame([ [21,27,12],

[18,29,9]],

index=[992, 4002], columns=[‘CFP', ‘DS', ‘DL'])

df=df1.append(df2)

print(df)

CFP NLA ML DS DL

991 26 32 6 NaN NaN

992 24 26 8 NaN NaN

4001 28 39 7 NaN NaN

992 21 NaN NaN 27 12

4002 18 NaN NaN 29 9

https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html
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CFP NLA ML

991 26 32 6

992 24 26 8

4001 28 39 7

Pandas Data Structures : DataFrame

 Joining of DataFrames( ignore_index=True)

import pandas as pd

df1 = pd.DataFrame([ [26, 32, 6],

[24, 26, 8], 

[28, 39, 7]],

index=[991, 992, 4001], columns=[‘CFP', ‘NLA', ‘ML'])

CFP DS DL

992 21 27 12

4002 18 29 9
df2 = pd.DataFrame([ [21,27,12],

[18,29,9]],

index=[992, 4002], columns=[‘CFP', ‘DS', ‘DL'])

df=df1.append(df2, ignore_index=True)

print(df)
CFP NLA ML DS DL

0 26 32 6 NaN NaN

1 24 26 8 NaN NaN

2 28 39 7 NaN NaN

3 21 NaN NaN 27 12

4 18 NaN NaN 29 9

https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html
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Pandas Data Structures : DataFrame

CFP NLA ML

991 26 32 6

992 24 26 8

variable value

991 CFP 26

992
CFP 

24

991 NLA 32

992 NLA 26

991 ML 6

992 ML 8

pd.melt(df)

Gather columns into rows.

import pandas as pd

df1 = pd.DataFrame([ [26, 32, 6],

[24, 26, 8]],

index=[991, 992], columns=[‘CFP', ‘NLA', ‘ML'])

df3=pd.melt(df, ignore_index=False)

print(df3)

https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.melt.html?highlight=melt#pandas.DataFrame.melt
https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html


Pandas Data Structures : DataFrame

variable value

991 CFP 26

992 CFP 24

991 NLA 32

992 NLA 26

991 ML 6

992 ML 8

df.pivot(columns='variable', values='value')

Spread rows into columns.

CFP NLA ML

991 26 32 6

992 24 26 8

df4=df3.pivot(columns='variable', values='value')

print(df4)

https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.pivot.html?highlight=pivot#pandas.DataFrame.pivot


Pandas Data Structures : DataFrame

pd.concat([df1,df2])
Append rows of DataFrames

CFP NLA

991 26 32

992 24 26

CFP NLA

993 31 33

4001 35 39

4002 28 32

CFP NLA

991 26 32

992 24 26

993 31 33

4001 35 39

4002 28 32

https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.concat.html?highlight=concat#pandas.concat


Pandas Data Structures : DataFrame

pd.concat([df1,df2], axis=1)
Append columns of DataFrames

CFP 

991 26

992 24

ML NLA

991 8 33

992 12 39

CFP ML NLA

991 26 8 33

992 24 12 39

https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.concat.html?highlight=concat#pandas.concat


CFP NLA ML

991 26 32 6.0

992 24 26 8.0

4001 28 39 7.0

Pandas Data Structures : DataFrame

 .T, .shape, .size, .dtypes

import pandas as pd

df = pd.DataFrame([ [26, 32, 6],

[24, 26, 8], 

[28, 39, 7]],

index=[991, 992, 4001], columns=[‘CFP', ‘NLA', ‘ML'])

print(df.T)

991   992   4001

CFP    26 24 28

NLA  32  26  39

ML   6.0    8.0    7.0

print(df.shape)

(3,3)

print(df.size)

9

991 992 4001

CFP 26 24 28

NLA 32 26 39

ML 6.0 8.0 7.0

CFP      int64

NLA      int64

ML     float64

dtype: object

print(df.dtypes)

https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.DataFrame.html


CFP NLA ML

991 26 32 6.0

992 24 26 8.0

4001 28 39 7.0

4002 32 35 8.0

981 23 40 7

982 36 32 8

Pandas Data Structures : DataFrame

 .head(n), .tail(n)

import pandas as pd

df = pd.DataFrame([ [26, 32, 6],

[24, 26, 8], 

[28, 39, 7],

[32,35,8.0],

[23,40,7.0],

[36,32,8]],

index=[991, 992, 4001,4002,981,982], columns=[‘CFP', ‘NLA', ‘ML'])

print(df.head(2)

CFP  NLA  ML

991      26     32           6

992      24     26           8

print(df.head()

CFP  NLA   ML

991    26 32 6.0

992    24   26       8.0

4001   28   39       7.0

4002   32   35       8.0

981    23    40       7.0

print(df.tail(3)

CFP  NLA   ML

4002   32 35 8.0

981    23     40       7.0

982    36     32       8.0
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CFP NLA ML

991 26 32 6.0

992 24 26 8.0

4001 28 39 7.0

4002 32 35 8.0

981 23 40 7

982 36 32 8

Pandas Data Structures : DataFrame

 Exporting data (.xlsx)

import pandas as pd

#ID=pd.ser

# creating the DataFrame

df = pd.DataFrame([ [26, 32, 6],

[24, 26, 8],

[28, 39, 7],

[32,35,8.0],

[23,40,7.0],

[36,32,8]],

index=[991, 992, 4001,4002,981,982], columns=['CFP', 'NLA', 'ML'])

# Exporting a Pandas DataFrame to an Excel file 

file_name = ‘Course.xlsx'

df.to_excel(file_name)

print('DataFrame is written to Excel File successfully.')



CFP NLA ML

991 26 32 6.0

992 24 26 8.0

4001 28 39 7.0

4002 32 35 8.0

981 23 40 7

982 36 32 8

Pandas Data Structures : DataFrame

 Importing data (.xlsx)

# Import an Excel File into Python using Pandas

data = pd.read_excel(r‘Course.xlsx')

df = pd.DataFrame(data)

print (df)

CFP  NLA  ML

0         991   26    32  6

1         992   24    26     8

2        4001   28   39     7

3        4002   32   35     8

4         981   23    40     7

5         982  36  32 8



CFP NLA ML

991 26 32 6.0

992 24 26 8.0

4001 28 39 7.0

4002 32 35 8.0

981 23 40 7

982 36 32 8

Pandas Data Structures : DataFrame

 Exporting data (csv)

import pandas as pd

#ID=pd.ser

# creating the DataFrame

df = pd.DataFrame([ [26, 32, 6],

[24, 26, 8],

[28, 39, 7],

[32,35,8.0],

[23,40,7.0],

[36,32,8]],

index=[991, 992, 4001,4002,981,982], columns=['CFP', 'NLA', 'ML'])

# Exporting a Pandas DataFrame to an Excel file 

file_name = ‘Course.csv'

df.to_csv(file_name)

print('DataFrame is written to csv File successfully.')



CFP NLA ML

991 26 32 6.0

992 24 26 8.0

4001 28 39 7.0

4002 32 35 8.0

981 23 40 7

982 36 32 8

Pandas Data Structures : DataFrame

 Importing data (.csv)

# Import an Excel File into Python using Pandas

data = pd.read_csv(r‘Course.csv')

df = pd.DataFrame(data)

print (df)

CFP  NLA  ML

0         991   26    32  6

1         992   24    26     8

2        4001   28   39     7

3        4002   32   35     8

4         981   23    40     7

5         982  36  32 8
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