Problem-Based Learning

Python 3
Lecture: 08-list-example



Online Python

* https://www.programiz.com/python-programming/online-
compiler/

Lecture Notes



https://www.programiz.com/python-programming/online-compiler/
https://www.programiz.com/python-programming/online-compiler/
https://web.phy.ntnu.edu.tw/~hongyi/?url=notes

Python list, Python Dict, Numpy array, Pandas
DataFrame

v’ Python list:
[[96, 65, 73], [88, 76, 82], [92, 84, 89]

v' Python dict (row-1like):
{'a':[96, 65, 73], 'b':[88, 76, 82], 'c':[92, 84, 89]}

v' Numpy array: v’ Pandas DataFrame:
[[96 65 73] A B C «—columns
88 76 82 ndex —»@ 96 65 73
92 84 89-] b 88 76 82

c 92 84 89



Numpy Array — Pandas DataFrame

import pandas as pd

import numpy as np
*a = np.array(

[[96,65,73],
88,76,82],
(92,84,89],
(82,73,64],
(70,83,68] ]

)
d = pd.DataFrame(a)



Python List —» Pandas DataFrame

e import pandas as pd
ea = [[96,65,73],
88,76,82],
92,84,89],
'82,73,64],
(70,83,68] ]
«d = pd.DataFrame(a)




Python Dict (row-like) - Pandas DataFrame

e import pandas as pd

ea = {
'A':[96,65,73],
'B':[88,76,82],
'C':[92,84,89],
'D':[82,73,64],
'E':[70,83,68
}

« d = pd.DataFrame(a)



Problem

* TEERA B B EE A T
* PR AR R NEEFR
o STELA TIPS A
AR
B g 96 65 73
A 88 76 82
B8y 92 84 89
B, 82 73 64
BAs 70 83 68

 {iFHPandas
* 12 {5 Hforill B2k G T H -2 k4R
R e

* {2 (3 A fori 2T TR/ N

K
* & Hiloc[i[jIAFEUR ENLEHY
TCE




Solution (1)

 import numpy as np
 import pandas as pd



Solution (1)

*a = [[96,65,73],
. '88,76,82],
. '92,84,89],
. '82,73,64],
. '70,83,68]]

cind = [MEMELY, “El42v, “EMf3T, “EMEAY, “EHESY]
+col = ["EX, “HEX, “HER]

*d = pd.DataFrame(a, index=ind, columns=col)
print(d)




Solution (1)

* a2 = np.zeros(5)
« for 1 in range(d.shape[0]):

for j in range(d.shape[1]):
. a2[i] = a2[i] + d.iloc[1i,]]

. a2[i] = a2[i] / d.shape[1]

* print(a2)

« d2 = pd.DataFrame(a2, index=ind, columns=['3#5'])
* print(d2)

*d = pd.concat([d,d2], axis=1)
* print(d)



Solution (1)

« for i in range(d.shape[0]):

. for j in range(i):

. if d.iloc[i,3] < d.iloc[j,3]:

. for k in range(d.shape[1l]):

. d.iloc[i,k], d.iloc[j,k] = d.iloc[],k],
d.iloc[1i,k]

. ind[i], ind[j] = ind[j], ind[i]

* d.index = ind
e print(d)



Solution (1)

* a3 = np.zeros(3)

« for j in range(d.shape[1l]):
for i in range(d.shape[©0]):

a3[j] = a3[j] + d.iloc[i,]]

a3[j] = a3[j] / d.shape[9]

e print(a3)

e d.loc['g'] = a3

e print(d)




Solution (1)

* a4 = np.zeros(3)
« for j in range(d.shape[1l]):

S =0
for 1
S

a4[]]
* print(a4)

in range(d.shape[©@]):

s + (d.iloc[1i,j] - a3[j])**2
np.sqrt(s / d.shape[0])

e d.loc[ "fEAEZE"] = a4

* print(d)
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