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Problem

* Write a program which o FHTRFEIN
prompts the user for a Celsius iy A B
temperature, convert the e
temperature to Fahrenheit, and ° ! 9
print out the convertec F=CXxX—=4+21
temperature. 5

o
o NG



U

print(3.14) «3.14

print("Temperature C") Temperature C

print(2*3.14) *6.28

print(30*9/5+32) 86.0
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*a = 3.14 e 3.14
 print(a)

*a = "Temperature C" * Temperature C
e print(a)

*a = 30*9/5+32  86.0

print(a)



*a = "Temperature:”
b = 30

c =b * 9/5 +32
print(a+"C=",b)
print(a+"F=",c)

* Temperature:C=30
* Temperature:F=86.0



TN

input("Temperature C:")

Temperature C:

e a = "Temperature C:" * Temperature C:
« C = input(a)

e print(C)

 print(C+32) * ERROR!

print(type(C)) <class 'str'>



BB - NE
« ZZ5(string) o W F(text)

o ZRELEN(float) « HH#f(real number)



TN

*a = "Temperature C" * Temperature C
« C = input(a) * 30 TN
e C = float(C) * 62.0

print(C+32)



TN

*a = "Temperature C * Temperature C
* C = input(a) * 30

* try: * 62.0

. C = float(C)

\—H .

. print(C+32)

\_'_I

* except:

. print("ERROR!")
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Problem

* Write a program which o FHTRFEIN
prompts the user for a Celsius iy A B
temperature, convert the e
temperature to Fahrenheit, and ° ! 9
print out the convertec F=CXxX—=4+21
temperature. 5

o
o NG
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e

* Write a program to prompt for  * Z~ien
a score. Print a grade using the o fify A\ B

following table: s
; . HTHE
Score Grade >=0.9 A
° %Eﬂ?\zlzvi

>=0.8B
>=0.7C
>=0.6D

<0.6F




Ui if

a3 = 0.95
e if a >= 0.9:
. pr‘int("A")

L=

>A



L=

ZEgrif.. . else. ..

a = 0.85

if a >= 0.9:
print("A")

else:
print(“F")

>F



L=

CETif. . . else. ..

a = 0.85
if a > 0.0 and a < 1.0:
print("CORRECT")

else:
print ("ERROR")

> CORRECT



Problem (H F 4k )

* Write a program to prompt for
a score between 0.0 and 1.0.
First check: if the score is out
of range, print an error
message. Then if the score is
between 0.0 and 1.0, print a

grade using the following table:

Score Grade >=0.9 A
<0.9F

* BURNER
* i A BUF

St BT
x = 0.9

* 5B TR
A F

-
* BURSER




Solution

« C = input("Enter score := ") -« except:

e try: . print("Not a number!")
. a = float(C)

. if a > 0.0 and a < 1.0:

. if a >= 0.9:

. print("A")

. else:

. print("F")

. else:

. print("Bad score")



Hlggrif.. . elif...else...

*a = 0.85 e3 = 0.85

«if a >= 0.9: e if 3 >= 0.9:

+ print(*A") . print("A")
* else: « elif a >= 0.8:
. if a >= 0.8: o print("B")
- print("B") . else:

. else: . print("F")

° pr\int(nFn)



dlErif. .. elif. .. else...

L=

*a = 0.75 > C
if a >= 0.9:
print("A")
elif a >= 0.8:
print("B")
e elif a >= 0.7:
print("C")
else:
print("F")



Problem

* Write a program to repeatedly @ Score Grade >=0.9A

prompt for a score between 0.0 >=0.8B
and 1.0. until the user enters

“done”. If the score is out of >=0.7C
range, print an error message. >=0.6D
If the score is between 0.0 and <06F

1.0, print a grade using the
following table:




(i

*a = 0.95
* while a >= 0.9:
. print("A")

while



(=0 aE B while . . . break

*a = 0.95 > A
* while a >= 0.9:
print("A")

break



{64 e B while

e while True:

. C = input("Enter score (or ‘'done' to finish) := ")
. if C.lower() == "done":

. break

. C = float(C)

. print(C)



Problem

* Write a program to repeatedly @ Score Grade >=0.9A
prompt for a score between 0.0 >=0.8B
and 1.0. until the user enters

“done”. Once “done” is entered, >=0.7C
print out the total, count, and >=0.6D
average of the numbers. If the <06F

score is out of range, print an
error message. If the score is
between 0.0 and 1.0, print a
grade using the following table:
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s (variable) Fl1RR 8l (function)

© —HRENEY
y = input(1.0)

print(y)

y = float(60)
y = int(3.14)

y = round(3.14159265,

2)



UL DR (function)

e import numpy as np

* X = np.linspace(-np.pi, np.pi, 100)

*y = np.cos(x) # xfE—mEm 2 [E]H{100{E T
e print(y) =

# BEAENIXTTE LA
cos () EAEEEYH



B DRI B (function)

 import matplotlib.pyplot as plt

import numpy as np
e X = np.linspace(-np.pi, np.pi, 100) # x{F—n%|r 7 [EE{100 [T

ey = np.cos(x) =
. # BEANXTE > KA
Pt pLOtE ) cos () &L By

°

©
=
t

.show()



Matplotlib

import matplotlib.pyplot as plt

import numpy as np
* X = np.linspace(-np.pi, np.pi, 100)
ey = np.cos(x)

 plt.plot(x, y, label="Cosine") # Legend “Cosine”
 plt.legend(loc="upper left")
e plt.show()



Matplotlib

import matplotlib.pyplot as plt

import numpy as np
* X = np.linspace(-np.pi, np.pi, 100)
ey = np.cos(x)

°

©
—
t

.plot(x, y, label="Cosine")

°

©
=
t

.legend(loc="upper left")
.xlabel(r"$\theta$")
.ylabel(r"$cos(\theta)$")
.show()

[ J [ J [ J
T T O
= =
~+ + +



Matplotlib

 import matplotlib.pyplot as plt
e import numpy as np

oy:
[1320,1283,1274,1291,1339,1412,1502,1602,1699,1782,1839,1866
,1853,1805,1729,1637,1541,1446,1363,1305]

= range(9, len(y), 1)

° °
T X
p—
—+

.scatter(x, y, label="Data")
.legend(loc="best", fontsize=14)
.Xxlabel("Frame number", fontsize=14)

[ J [ J [ J
T T O
N T,
~+ + +

.ylabel("Pixel position", fontsize=14)
.show()

°

©
p—
—+



Matplotlib

 import matplotlib.pyplot as plt

e import numpy as np

oy:
[1320,1283,1274,1291,1339,1412,1502,1602,1699,1782,1839,1866,1853,1805,1729,1637
,1541,1446,1363,1305]

« X = range(0, len(y), 1)

 plt.axhline(y=1400, linestyle="--")
 plt.axhline(y=1700, linestyle="--")
 plt.axline((7, 1602), slope=98, linestyle="--")

 plt.scatter(x, y, label="Data")
 plt.legend(loc="best", fontsize=14)
 plt.xlabel("Frame number")
 plt.ylabel("Pixel position")

* plt.show()



SRIREAE

import numpy as np
def f(x,y):
return (1-x/2+x**5+y**3)*np.exp(-x**2-y**2)
n = 16
X = np.linspace(-3, 3, n)
y = np.linspace(-3, 3, n)
print(f(x,y))



Problem

* i matplotlibE H NMENE

1.0

0.8

0.6 1

olt)

0.4

0.2

0.0 1
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=]

=] B2 vector
*a = 0.95 e import numpy as np
« BEUA RN —EET e a = np.array([1,2,3])
 print(a v
. B 3 P (a) ‘ =R DI EHE )
=24
(2 BT (5 B T DR
R A A )
2

- HU 3 (EE B E L BE-HET ( ()
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* Write a program to repeatedly
prompt for a number between
0 and 10. until the user enters

N —

“done”. Once “done” is entered.

print the vector.
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I
~
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-
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i 1ot 22 np.append

import numpy as np . except:

b = np.array([]) . print("Not a number!")

 while True:  print(b)

y C = input("Enter number (or < [EEbHAN(EITE - mitEOFHIAEIN-
'done' to finish)= ") 145K -

. if C.lower() == "done": b,

. break / b, \

. try: b — Qz

. a = float(C) f

. if a >= 0 and a <= 10: \b;_lj

. b = np.append(b, a)



Ao {1 i b

* Write a program to repeatedly ° @ﬁb%ﬁ N(E T2 > 3R eRiS
prompt for a number between ~ FIN-1&%H -

0 and 10. until the user enters b
¢ 99 ¢ 9 - 0
done”. Once “done” is entered, / b \
. . 1
find the maximum number. If b,

the number is out of range, :
print an error message. \ :
b/




Forzlt] &

° \ \ | = bO bi:O A
N TR o\ (o0 | sn
*max = 0 _| b2 [Z]| bi= N
- b=| "7 |= 5 > N
« for i in range(len(b)): LF L VS
if max < b[i]: by-1 bi=n-1 /
max = b[1i] g
_ N  for i in range(len(b)):
* print(max) e r e e — -
FEHYSREDTER -
i  EIN

* ifEOFAAGEIN- 1G5 TR, B A = I 5]
N N:OE L



'm] &= /)N vector norm

\m

AL - MR TR
e a=1|a . - 0
a, sum =
cd@=ayXay+a; Xa; +a, Xa, * for 1 in range(3):
. 1d| = Va2 . sum = sum + a[i] * a[i]

* print(sum)
 print(np.sqrt(sum))

e opsS R



o] &5 A& dot product

a (b . TNV T RORE R
éi==<a1>, b=\ b *a = np.array([0.1, 0.2, 0.3])

ar

\m

) e sum = 0.0
*a-b=aygXbyta; Xby+a;Xby ,e5n 1 in range(3):
o sum = sum + a[i] * b[i]

* print(sum)

* BRI !



'a] & A 7][] vector addition

a4 (b . HINTE TR =
éi==<a1>, b=\ b *a = np.array([0.1, 0.2, 0.3])

* ¢ = np.zeros(3)

« for i in range(3):
° C1:a1+b1 ° C[i] - a[i] + b[i]
* print(c)

* BRI !



&g

SR
» [Ei%1](array)

i}

7 7

il

=

(vector)



Problem

* Write a program to use for loop to calculate the cross product of
two vectors:

0.5 . 2 . Co
a=<0.3>, b=<1>, E=axb=<cl>
0.4 4 C

X y 2z
c=|ay a1 az|=(aib, —ayb)x+ (ayby — agb,)y + (agh; — aiby)Z
by by b

cli] = alj] * blk] — alk] * b[j]
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TEFE matrix

« SHEIRMEA 9 [ * Pythonitl 3 dEAE[EFE R 3 [ = 4H

q = ng Zgi 222 C_io ao — (aOO o1 aOZ)
a=\|d; |, dp=(A10 a1 Aa12)

Azo0 d21 A2 N .
a,/ d, = (A2 az1 Qaz2)



&g

S -

i}

» [e% 1] (array)

A
e [a] = (vector)

o FE[H (matrix)

 ;E 5 (tensor)



BB matrix

e import numpy as np
*a = np.array(
[ J 2) 3:)

o

1
4, 5, 6],
(7, 8, 9
)

* print(a)
 print(a[0][1])

* print(a[1][2])



L
jnn
gungy

1 2
(4 5
7 8

3
6
9

i

N

0.3 05 0.7
0.1 0.2 0.3
02 03 04

|



5EFEAH [ matrix addition

*b = np.array( v[[1.3 2.5 3.7
[[0.3, 0.5, 0.7], v [4.1 5.2 6.3]
0.1, 0.2, 0.3], v [7.2 8.3 9.4]

(0.2, 0.3, 0.4]]
)
e c = np.zeros((3,3))
e for 1 in range(3):
for j in range(3):

c[i][J] = a[1][J] + b[1i][]]
e print(c)



¥E PEEAE 11 matrix addition: € F L& def

« def f(a,b):
c = np.zeros((3,3))
for i in range(3):
for j in range(3):
‘ c[i][J] = a[1][3] + b[1i][]]

return c

 print(f(a,b))



Problem

* Write a program and define two functions which uses for loop to

calculate
1 2 3\ /0.3
2 3 4105
3 4 5/ \0.7
2. The multiplication of two matrices:

01 02 03\/1 2 3
02 03 042 3 4
03 04 05/\3 4 5

1. Matrix dot vector:
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Problem

W
O

Y Y Y Y
p— - - p—

0

R, O—O0—0O0—0O0—0O0—0OXY

N O—O—O—0O—0O0—0O%

wO—O—0O0—O0—C0O0—0%

»O—0O0—O0—0O0—0O0—O0K

w
nO—O—(O—0O0—0O——O0On

0—(0,0)
1-(1,0)
2-(2,0)

335(3,5)
34—(4,5)
35-(5,5)

RENGER

I (X,Y)
0 (0,0)
1 (1,0)
2 (2,0)
33 (3,5)
34 (4,5)
35 (5,5)

W N R X

34
35
30

I
R ® Ul X

32
33
34

00N OK

vi W

30
31
32

27
28
29



Problem

@)

Qw

O—O%

O—OXK

O—0O

O—CO

O—0O

O—CO

O—O

O—0O

©ocO—0O O—0O O—7O0s

O

NO—O

wQ

»rO—O

uO O—0O O—0O Ok

ZEVINA S

I (X,Y)
0—(0,0) 0 (0,0)
1-(1,0) 1 (1,0)
2-(2,0) 2 (2,0)
33-(3,5) 33 (3,5)
34-(4,5) 34 (4,5)
35-(5,5) 35 (5,5)

+X

wN B

34
35
30

R O®© Ul X

32
33
34
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Numpy/ 5]

e import numpy as np * [1, 2, 3]

*a = np.array([1, 2 ,3]) e['1', 'A', '3']

*b = np.array([1, 'A', 3])

+ print(a) Numpy R 1| B2 EI A7 I 2R CC5)R
 print(a[1]+a[3]) e |

. orint(b) @ﬁﬁ@ﬁ%%ﬁﬁﬁ%@@ﬁn@

 print(b[1]+b[3])



1| list-gi [F] R I SR A B H fEL Y]

ea =[1, 2, 'A’, 4] * [1, 2, 'A’, 4]
* print(a) *5
 print(a[@]+a[3]) ¢ 4

* print(len(a))



R SKEx NAEAIsR/IME

ea =1[1, 3, 6, -13, 5, 67, -8] e 67 -13
*max = 0

*min = ©

« for 1 in range(len(a)):

. if max < a[i]:
. max = a[i]
. if min > a[i]:
. min = a[i]

print(max,min)



o
M
\

HKE - HNEIRHER

[1, 3, 6, -13, 5, 67, -8]

_“ |

'Tz%

a[l]: al[j] = a[j], a[i]

« for i in range(len(a)):
for j in range(i):
if a[i] < a[j]:
a[i], a[j] = a[]], a[il]
* print(a)

.+ [-13, -8, 1, 3,

5, 6, 67]



YR ERT|

a = [[96,65,73],
'88,76,82],
'92,84,89],
'82,73,64],
'70,83,68]]
print(a)

for i in range(5):
print("EB4E", i+1, "B

B4 96
B4 o 88
B3 92
a4 82
B4 70

X34", alil[e])



—_—a A [
SRS

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

e for 1 in range(5):

. s =0

. for j in range(3):

. s = s + a[i][]]

. print("£24:", 141, "y ,ali][3])



Problem

bl

o TL(EERAR BB AE A

[[%6, &5, 73]. [88, 76, B2]., [92. B4, 89]. [82, 73. 64]. [70., 83, 68]]

1 85.6
41 96 65 73 N
2 cp) 88 76 82
B3 92 84 89 oo
B4, 82 73 64 3 88.33333333333333
B4s 70 83 68 2750

5 73.666bb666666666T

A EERLTE
RS TR
o R R A R S R R (S R P e 2
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d

—_—

—_—

= 41[(List)

—&E

B4 List
[6, 2, 4,

B4 List

[[96, 665,
'88, 76,
192, 84,

3, 8, 9]

73],
82],
8911




Problem

« H¥function

o B Alist > {HEmin

def min(a):

return min

a = [61 2, 4, 3, 8, 9]
print(min(a))

H®lfunction

o [ Alist > HHmax

def max(a):

return max

a = [6J 2, 4, 3, 8, 9]
print(max(a))



Solution

def min(a):

min = a[o@]

for i in range(len(a)):

if a[i] < min:
min = a[i]

return min

= [6) 2, 4, 3, 8, 9]
print(min(a))

def max(a):

max = a[o9]
for i in range(len(a)):
if a[i] > max:

max = a[i]

return max

= [6J 2, 4, 3, 8, 9]
print(max(a))



Problem

\/Zi(f — x;)?
S =

« H#function . E&Ifunction N—1
* HALlist - {firimean o fH A listfimean > EHHstandard
deviation

def mean(a):

def sd(a, mean):

return mean

return sd

a = [GJ 2.) 4) 3) 8_, 9]
print(mean(a))

a =1[6, 2, 4, 3, 8, 9]
print(sd(a, mean(a)))



Solution

def mean(a):

. mean = O

. for i in range(len(a)):
. mean += af[i]

. return mean / len(a)

a = [6J 2, 4, 3, 8, 9]

print(mean(a))

def sd(a, mean):
sd = 0
for i in range(len(a)):
sd += (mean - af[i])**2
sd = np.sqgrt(sd / (len(a) - 1))

return sd

a = [6J 2, 4, 3, 8, 9]
print(sd(a,mean(a)))



Problem

i (i3 SR (5 T RIS ERITEE A [E BT IR R4 -
- a[1].append(s)

Bl

s w6 B BT ¢

%éEB 92 84 89 pr\int(a)

By, 82 73 64

2 L (& 83 68

« {ERAE&HE I functionZ kKT EE(HEE
Y Rl 4B R AR 7

_ 2 (% — x;)?
T T N-1
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242 88 }'6 82
gk 92 84 89
4y 82 73 64
B4 70 83 68
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Python list, Numpy array, Pandas DataFrame

B2
=-%acp)
=43
By
B

96
88

92
82

J0O

v' Numpy array:

[[96,
[88,
[92,
[82,
[70,

65,
76,
84,
73,
83,

73],
82],
8917,
64],
68]]

v' Python List:

[[96,
[88,
[92,
[82,
[70,

65,
76,
84,
73,
83,

73],
82],
89],
64],
6811

v' Pandas DataFrame:

index — 0
1

2
3
4

0

96
33
92
32
70

1

65
76
384
/3
33

2+— columns
73
82
89
64
68



Python List = Numpy Array Python List » Pandas DataFrame

e import numpy as np  import pandas as pd

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

*b = np.array(a) *d = pd.DataFrame(a)

print(b) * print(d)



Numpy Array — Pandas DataFrame

import pandas as pd
import numpy as np

a = np.array(

[[96,
88,
(92,
82,
|70,

)

d = pd.DataFrame(a)

65,
/6,
34,
73,
33,

73
82°
89°
64"
68"

* print(d)

Python
List

|

Pandas
DataFrame

|

Numpy
Array



Pandas DataFrame - index & columns

import pandas as pd
a = [[96,65,73],
88,76,82],

columns

L

index

92,84,89],
(82,73,64],
(70,83,68] ]
ind = ["1", "2", "3", "4", "5"]

col = ["EIX", "HX", "HE"]

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

vi p W N B

3
96
38
92
82
70

By e

65
76
34
73
33

73
32
389
64
638




Pandas DataFrame - index & columns

Ui

° d.index=[lllll, ll2ll, ll3ll) ll4ll,

"5 ] columns
e d.columns=["B3", "S=X", "EE"] }
e print(d) N BN BB
index —1 96 65 73
* print(d.shape) 2 88 76 82
 print(d.shape[0]) 3 92 84 89
 print(d.shape[1]) 4 82 73 64
5 70 83 68



Problem

o TEER A BB A AT | - (i f{Pandas
o PR AR N o A5 Flfor Bl e F BT 4 0
4 F for I B A T A/ N T
B4 96 65 73 jf; . .
R B * {i Filo i1 A 7 FUEFE fir B Y
B 92 84 89 jﬁi;%i
_ = 82 73 64

B4 70 83 68



Problem-Based Learning

Python 3
Lecture: 10-Pandas (2)



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
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243 92 84 89 +
22 YA 82 73 64

B hs 70 83 68
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f4l|(List) ~ FE[E(Numpy) ~ 3#%(Pandas)

o E2%I|List
[[96, 65, 73], [88, 76, 82], [92, 84, 89]]

&

* JEf#ENumpy array « ZXF&Pandas DataFrame
[[96 65 73] A B C+— columns
88 76 82 a 96 65 73
(92 84 89]] b 8 76 82

? 92 84 89

index



Python list — Pandas DataFrame

 import pandas as pd A B

a = [[1, 2, 3], a 1 6
6, 7, 8], 2 7
(2, 3, 4]] c 3 8

eind = ['a', 'b', 'c']

col = ['A '‘B', 'C']

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

B W NN O



Pandas DataFrame : [ HfTE

b =d A B C D
ec=1[7, 8, 9] a 16 2 7
*b['D'] = C 2 7 3 8
* print(b) c 3 8 4 9



Pandas DataFrame : ¥ j[[#H

eb = d A
c = [4, 9, 5] a 1
*b.loc['d'] = b 2
* print(b) c 3

d 4

O 00 N O W

TIE

uvi B W NN N




Pandas DataFrame : [ E{fT7%EE

/
/

A B C D E
b =d a 16 2 7 3
a2 = [[7,3], b 2 7 3 8 4
18,41, c 3 8 4 9 5
9,5]] f
*col2 = ['D", "E'] axis=0

d2 = pd.DataFrame(a2, index=ind, columns=col2)
print(d2)

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

print(b)



Pandas DataFrame : B fj[#&%1| 2% & &k

b =d A B C< axis=1
a2 = [[4,9,5], a 1 6 2
[5,1,6]] b 2 7 3
eind2 = ['d', 'e'] c 3 8 4
« d2 = pd.DataFrame(a2, index=ind2, columns=col) |d 4 9 5
b = pd.concat([b,d2], axis=0) e 5 1 6
* print(b) ,T
axis=0



Y e

Pandas DataFrame : =& min, max, mean

axis=0 A B C <« axis=1
ec = d['A"].min() a 1 6 2
ec = d["'A"].max() b 2 7 3
ec = d['A"].mean() c 3 8 4
axi;=0
axis=1
e ¢ = d.mean(axis=1) a 3.0
e print(c) b 4.0
* print(c.index) c 5.0

t t
index values

print(c.values)



Pandas Series to DataFrame

b =d

c = b.mean(axis=1)
print(c)
print(c.index)
print(c.values)

«— axis=1

w N R D>
00 N O w
D W N N

— N O Q

axis=0

# Pandas series to Pandas DataFrame

215" :c.values}, index=c.index)

c = pd.DataFrame({""
print(c)

2 3.0
b 4.0
C 5.0

T T

index values



Problem

» STEEHEERAERPIIRR o W IIRI RIS -
« RSN RGE - REVNER

- T4
ES g

B 88 ;rE 82 +

B3 92 84 89

L =¥ 82 73 64

=45 70 83 68

Fern - b.min(axis=?) b.max(axis=?) b.mean(axis=?)

sort_values(by="H#a{r4fH", ascending=True E; False)



Problem-Based Learning

Python 3
Lecture: 12-dictionary



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 and Python dictionary

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

v' Python dict:
{'a':[96, 65, 73], 'b':[88, 76, 82], 'c':[92, 84, 89]}



Python list — Pandas DataFrame

 import pandas as pd A B

a = [[1, 2, 3], a 1 6
6, 7, 8], 2 7
(2, 3, 4]] c 3 8

eind = ['a', 'b', 'c']

col = ['A '‘B', 'C']

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

B W NN O



Python dict (column-like) - Pandas DataFrame

keys() values()
e import pandas as pd | |
= {'A": [1, 2, 3]
(1, 2, 3] 'B': [6, 7, 8]
(6, 7, 8] 'C': [2, 3, 4]
(2, 3, 4
A B C
* print(a) a 1 6 2
«ind = ['a', 'b', 'c'] b 2 7 3
« d = pd.DataFrame(a, index=ind) c 3 8 4

e print(d)




Python dict (row-like) - Pandas DataFrame

keys() values()

e import pandas as pd {'é': [1,l6, 2], 'b': [2,
va={ 7, 3], 'c': [3, 8, 4]}
‘a’ 1, 6, 2],
'b' 2, 7, 3], A B C
e 3, 8, 4 a 1 6 2
} b 2 7 3
ecol = ['A", 'B", 'C'] c 3 8 4

«d = pd.DataFrame(a.values(), index=a.keys(), columns=col)
e print(d)



Pandas DataFrame : [ HfTE

b =d A B C D
ec=1[7, 8, 9] a 16 2 7
*b['D'] = C 2 7 3 8
* print(b) c 3 8 4 9



Pandas DataFrame : ¥ j[[#H

eb = d A
c = [4, 9, 5] a 1
*b.loc['d'] = b 2
* print(b) c 3

d 4

O 00 N O W

TIE

uvi B W NN N




Pandas DataFrame : BB {T%EER

b =4d A B C D E «— axis=1

« a2 = { a 1 6 2 7 3
'D':[7,8,9], b 2 7 3 8 4
'E':[3,4,5] c 3 8 4 9 5
} 1

eind = ['a', 'b', 'c'] axis=0

« d2 = pd.DataFrame(a2, index=ind)
*b = pd.concat([b,d2], axis=1)
* print(b)



Pandas DataFrame : BB {T%EER

b =4d A B C D E «— axis=1
e a2 = a 1 6 2 7 3
‘a':[7,3], b 2 7 3 8 4
'b':[8,4], c 3 8 4 9 5
'c':[9,5], !
} axis=0

col2 = ['D', 'F’]

d2 = pd.DataFrame(a2.values(), index=c.keys(), columns=col2)
*b = pd.concat([b,d2], axis=1)

print(b)



Pandas DataFrame : B fj[I#E%1265

b =d
a2 = {
A
g
c
}
e ind2 =

* print(b)

14,5
L7541

(] B , -

[Idl,
« d2 = pd.DataFrame(a2, index=ind2)
*b = pd.concat([b,d2], axis=0)

o]

2

et



Pandas DataFrame : B fj[#&%1| 2% & &k

b =d

a2 = {
'‘d':[4,9,5],
'e':[5,1,6],
}

« d2 = pd.DataFrame(a2.values(), index=c.keys(), columns=col)
*b = pd.concat([b,d2], axis=0)
 print(b)



Problem

ST EEHES AN PFIIRGR o IR AR
* PR E SR AR RS o MR AR A AT S e SRR, WIS RS -

- Ex (¥ (mE 4 BEs %5y
96 65 73

BEifa
e e + +
243 92 84 89
22 YA 82 73 64
Efs 70 83 68
oot b.min(axis=?) b.idxmin(axis=?)
b.max(axis=?) b.idxmax(axis=?)

b.mean(axis=?)



Problem-Based Learning

Python 3
Lecture: 13-crawler



Online Python

* https://colab.research.google.com/
* https://www.onlinegdb.com/#

Lecture Notes



https://colab.research.google.com/
https://www.onlinegdb.com/
https://web.phy.ntnu.edu.tw/~hongyi/?url=notes
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o ZEVEHTTPES SR e T H

o BRI AR EEE j * requests
* TeHEHE ] o

* FEFEUE

* BB
JSON HTML Y,



Accurate Weather Forecasts

* https://open-meteo.com/

https://api.open-
meteo.com/vl/forecast?latitude=25.0330"1longitude=121.5654"dai
ly=temperature_2m_max,temperature_2m min


https://open-meteo.com/

URLFEAT

https://api.open-
meteo.com/vl/forecastrlatitude=25.0330"1longitude=121.5654"dai
ly=temperature_2m_max,temperature_2m min

e url = "https://api.open-meteo.com/vl/forecast”
e params = {
"latitude"”: 25.0330,

"longitude": 121.5654,
"daily": "temperature_2m_max,temperature_2m min"



Request

* response = requests.get(url, params=params)
« data = response.json()

 print(data
print( ) dict in Python

{"latitude":25,"longitude":121.625, "generationtime ms":0.0259876251220703
, 'utc_offset seconds":28800, "timezone":"Asia/Taipei","timezone abbreviati
on":"GMT+8","elevation":12,"daily units":{"time":"iso8601", "temperature 2
m_max":"'C","temperature 2m min":"'C"},"daily":{"time":["2025-03-23","2025-
03-24","2025-03-25","2025-03-26","2025-03-27","2025-03-28","2025-03-

29"1], "temperature 2m max":[28.7,29.6,30.3,31.7,30.9,23.7,17.2], "temperatu
re 2m min":[11.1,14.1,15.8,18.4,21.2,16.8,13.4]}}



JSON

* response = requests.get(url, params=params)
« data = response.json()

dict in Python

"daily": {

"time": ["2025-83-23","2025-03-24","2025-03-25","2025-03-
26","2025-03-27","2025-03-28","2025-03-29"],

"temperature 2m max": [28.7,29.6,30.3,31.7,30.9,23.7,17.2],
"temperature 2m min": [11.1,14.1,15.8,18.4,21.2,16.8,13.4]

}
data["daily"]["time"][@]



PythontgE =\

 import requests

import pandas as pd
url = "https://api.open-meteo.com/vl/forecast”

params = {
"latitude"”: 25.0330,
"longitude": 121.5654,
"daily": "temperature_2m_max,temperature_2m min"
}
* response = requests.get(url, params=params)
« data = response.json()



PythontgE =\

«d = pd.DataFrame({
"HHA": data["daily"]["time"],
"eErafE (CC)": data["daily"]["temperature_2m max"],
"AEJEE (CC)": data["daily"]["temperature_ 2m min"]

})
s print("&IH—ERRTEH:")
* print(d)



READ_HTML (1)

import pandas as pd

url = "https://www.tiobe.com/tiobe-index/"

*d = pd.read_html(url, encoding="utf-8")

print(d[0]) * # First table



READ_HTML (2)

e import pandas as pd
curl = "https://rate.bot.com.tw/xrt?Lang=zh-TW"
« data = pd.read _html(url, encoding="utf-8")

«d = data[o9]
°* pr int ( d ) %5 MEEE 22{::3}
d = d[[d.columns[@], d.columns[2]]] wH Cleveta A m BERA
° d . CO]. umns = [ n m;ggu n , n ZL(??%? I|:|:|| n ] 0 == {USD{}ﬁ% 27.27 27.94 27.595 27.745
R \1s . 1 A% (HKD) ;2% 3.394 3.598 3.515 3.585

e d.set_index("®pl", inplace=True) -

. - 2 s {GBP{}G*‘S,E"‘; 36.69 3881 37.585 38.215
* p r\ 1 nt ( d ) 3 A (AUD) i 19.74 20.52 19.955 20.3

(ALID)



READ_CSV

e import pandas as pd

e url = "https://rate.bot.com.tw/xrt/flcsv/0/day"”
*d = pd.read _csv(url)

e d.set_index("#™FI]", inplace=True)

 print(d)



Problem

s Hoi—(EH MeiEr > A HPandasfE B ER - Sefgiintish R

« BHEEEE

* E E‘/ 2”%% ’

« —iATE¥R(XHR) : https://www.cwa.gov.tw/V8/C/W/week.html
o 225 e TR (AQI) ¢ https://data.gov.tw/dataset/40448

« 28— 25 | https://invoice.etax.nat.gov.tw/index.html

o EVESRIThREAETEZRAYH « https://rate.bot.com.tw/xrt



https://www.cwa.gov.tw/V8/C/W/week.html
https://data.gov.tw/dataset/40448
https://invoice.etax.nat.gov.tw/index.html
https://rate.bot.com.tw/xrt

