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Cai dat Jupyter notebook

e (Cai dat Jupyter Notebook trén Anaconda

conda install -c anaconda jupyter

* Khéi déng Jupyter Notebook
> cd <Thw muc lam viéc>

> jupyter notebook
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dat Jupyter notebook

C (Y @ localhost:8888/tree a * 0@ @ :

~ Jupyter Qut  Logout

Files Running Clusters

Select items to perform actions on them.

Upload || New~ &

o ~ Name s  Last Modified File size

() & fileprocessing.ipynb f minutes ago 119 kB
O [3BT11png 5 days ago 51 kB
0 [ input.txt 14 hours ago 35B
0 3 output txt 13 hours ago 27 B
o O scene.jpg 3 hours ago 13.2 kB

June 9, 2023 Thuce hién bédi Trwong Dai hoc Céng nghé Thong tin, PHQG-HCM




y
Cai dat Jupyter notebook

* Tao mai file jupyter notebook

Upload [Neww| ¢ T@0 MO

| Notebook: / notebook
Do - & Name d o thon 3 < Python 3

) & fileprocessing.ipynb kB
. Other: .
0 O BT11.png Text File KE
0 O input txt Folder 5 B
o 0O output.txt Terminal f B
o 0O scene |pg J hours ago 13.2 kB
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Khong gian lam viéc

: Jupyter Untitled Last Checkpoint: 2 minutes ago (unsaved changes)

File Edit View Insert Cell Kermnel Widgets Help

B+ = @ B 4 v MRun B C W  Code r =

In [1]: import os
import numpy as np

X = np.arange(1, 18, 1)

In [2]: print(x)
[12345678 9]

In [3]: y = [1**2 for 1 in x]
print(y)

[1, 4, 9, 16, 25, 36, 49, 64, 81]

In [ ]:
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Poc ghi file co ban

* Poc file van ban

June 9, 2023

# Poc toan bd file vdn ban

# Luu y: 'mo’ di déi vei "dong’
file = open("input.txt™, "r")
print{file.read())

file.close()

Hello world!
This is another line.
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Poc ghi file co ban

* Ghifile van ban

# Ghi file vdn ban
# Llwu y: 'mo’ di déi vai "dong’
file = open{"output.txt™, "w")
a=[1,3,5,7,9,18]
file.write("Write array:\n")
for x in a:

file.write( '&d " % X)
file.close()
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Poc ghi file co ban

* Poc file anh v&i thw vién Pillow

S dung khi khéng can cac thao tac xr ly nang cao
 Cai dat Pillow (néu chwa c6 sén):

conda install -c anaconda pillow

from PIL import Image

import numpy as np

im = Image.open{ scene.jpg" )

np_im = np.array(im)

print{“Kich thuoc file anh: ", np_im.shape)

Kich thuoc +ile anh: (183, 275, 3)
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Poc ghi file co ban

* Ghifile anh vo&i thw vién Pillow

June 9, 2023

from PIL import Image

# Poc anh tu file
im = Image.open("scene.jpg")

# Thao tdc xu Ly anh khdc néu can

# Ghi anh voi tén va dinh dang khdc
im.save("scene-copy.png")
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Poc ghi file co ban

* Poc file anh v&i thw vién Opency
* S dung khi mudn xt ly nAng cao: loc anh, rat trich dac trung,
phan lop

* Khéng c6 méc dinh trong Anaconda nén can cai thém:

conda install -c¢ conda-forge opencyv
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Poc ghi file co ban

* Poc file anh voi thw vién Opency

import cv2

import numpy as np

ber im = cv2.imread( "scene.jpg”)
gray im = cv2.imread( 'scene.jpg”, @)

print{“"Kich thuoc anh mau:

Pl
i

print({“"Kich thuoc muc xam:

, bgr _im.shape)
", gray_im.shape)
Kich thuoc anh mau: (183, 275, 3)

Kich thuoc muc xam: (183, 275)
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Poc ghi file co ban

* Thao tac + hién thj + ghi file anh v&i Opencv

# Thao tdc trén anh nhu trén ma trdn i1 image — 0 %
gray_im[5@:1ee, 50:18e] = @ # xda viung anh

# Hién thi trén clia sé khdc
window _name = 'image'
cv2.imshow(window_name, gray_im)
cv2.waitKey(9)
cv2.destroyAllWindows ()

# Ghi file anh xudng file
cv2.imwrite( ' 'scene-cut.png', gray_im)
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Trwe quan hoa voi Matplotlib

 Cai thw vién Matplotlib (néu chwa co):

conda install -c¢ conda-forge matplotlib

* Khéitao dir liéu dung numpy:

import matplotlib.pyplot as plt
import numpy as np

# Togo dir Liéu hinh sin
t = np.arange(@.8, 2.8, 8.85) # t Ldy mau tir @ dén 2, bwdc nhdy 8.65
5 np.sin(2 * np.pi * t) # 5 tinh theo t: s = sin(2%pi*t)
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* V& dang dwdng va diém
* Mac dinh la dang duwdng (line)

* Tham s6 dé vé diém ‘r» [ tam giac d6, ‘go’ [

# Vé dang duong va diém

plt.plot(t, s)
plt.plot(t, s+1,
plt.plot(t, s-1,
plt.show()

June 9, 2023

Trwc quan hoa voi Matplotlib

'r”"')
'go')
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Trwec quan hoa voi Matplotlib

e CAu hinh biéu d6:

Biéu doé song dang hinh sin

plot(t, s) o
plot(t, s+1, 'r™')
plot(t, s-1, 'go') _ 14
title('Biéu dé séng dang hinh sin', fontsize=15) ;ﬁ
xlabel('Truc thoi gian (t)') E o
ylabel('Truc bién do (s)') 8
text(1.55, -90.4, r'$s=\mathrm{sin}(2 \pi t)$') =3
text(1.58, 0.9, r'$s=\mathrm{sin}(2 \pi t) + 1%") 1
text(1.55, -1.2, r'$s=\mathrm{sin}(2 \pi t) - 1%'")
xlim(-©.5, 2.5) -2 -
ylim(-2.5, 2.5)
show() —0.5
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Trwec quan hoa voi Matplotlib

* V& nhiéu biéu dd v&i ham: subplot (<nrow><ncol><index>)
* Vidu: subplot (235)

1 2 3
2 dong
4 5 ~ 6
L
' \\
3 C@t Vé vao 6 tht 5
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Trwwe quan hoa voi Matplotlib

1e6

[
# Vé 6 thu 1 trong bdng 2x3 /'u:
# Biéu d6 dang diém

plt.subplot(231)

plt-SCEttEI"‘(tJ S, mar‘ker‘:"}") /

# Vé 6 thud 2 trong bang 2x3
# Biéu dé dang dudng
plt.subplot(232)
plt.plot(t, s)

Cty A Cty B Cty C
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Trwc quan hoa voi Matplotlib

# Vé 6 thu 3 trong bang 2x3

# Biéu d6 cét

plt.subplot(233) \F 16
= s ;

X = np.arange(3)

money = [1.5e5, 2.5e6, 5.5e6] |

plt.bar(x, money)
plt.xticks(x, ('Cty A", 'Cty B', 'Cty C'))

Ctj:'ACt}'BCt}'C

# Vé 6 thd 4 trong bang 2x3

# Biéu dé troén

plt.subplot(234) \

labels = 'Others®, 'China', 'USA’

sizes = [25, 35, 40]

plt.pie(sizes, labels=labels, autopct='%1l.0f%%",
shadow=True, startangle=98)
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Ze)
Trwc quan hoéa voi Matplotlib

# VEé 6 thir 5 trong bang 2x3
# Biéu do xép chdng
plt.subplot(235) 1{x ® 11
Xx = [1, 2, 3, 4, 5]
(1, 1, 2, 3, 5]

[B: ‘ﬂf: 2: E': E‘:"] [ : 7 -
y3 = [1, 3, 5, 7, 9] N N i
y = np.vstack([y1, y2, y3]) 0 1 TN 1 2 CtyA CtyB CtyC

plt.stackplot(x, y1, y2, y3, labels=labels)

16

b
P
m unu

# VEé 6 thr 6 trong bang 2x3

# Vé anh

plt.subplot(236)

image = plt.imread( ' scene.jpg’)
plt.imshow(image)

plt.axis( 'off")

plt.show()
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X ly div liéu véi Pandas

 Cai thw vién Pandas (néu chwa co):

conda install -c anaconda pandas
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X ly div liéu véi Pandas

* Tao DataFrame

* Khai bao dir liéu theo cot

import pandas as pd

XY Z 7T

df = pd.DataFrame({ 1
"X" : [13, 30, 'A'],

13 15 10 12

y" : [15, 32, 'B'], 2 30 32 29 28

"zZ" : [1e, 29, '0'],
"“T" : [12, 28, 'AB']},
index = [1, 2, 3] 3
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X ly div liéu véi Pandas

* NOoi di¥ liéu theo chiéu doc v&i concat (méc dinh axis=0)

# N61 hai data frame theo chiéu doc

dfl = pd.DataFrame({
"X" : ['A', 'B', 'O', 'AB'],
"y" : [15, 12, 1o, 12],
"z" : [3@, 28, 23, 29]},
index = [1, 2, 3, 4])

df2 = pd.DataFrame({

"X* o« ['0o', 'AY, 'B'],

"y' 1 [20, 21, 22],

"z" i [32, 30, 20],

"T" : [1, e, 1]},

index = [1, 2, 3])

df_new = pd.concat([dfl, df2])
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X ly div liéu véi Pandas

* Dién gia tri khuyét véi fillna(value)

df_new.fillna(-1)

X Y Z T X Y Z T
1 A 15 30 NaN 1 A 15 30 -1.0
2 B 12 28 NaN 2 B 12 28 -1.0
3 O 10 23 NaN 3 0 10 23 -1.0
4 AB 12 29 NaN :> 4 AB 12 29 -1.0
1 O 20 32 1.0 1 O 20 32 1.0
2 A 21 30 00 2 A 21 30 0.0
3 B 22 20 10 3 B 22 20 1.0
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X ly di¥ liéu v&i Pandas

* NOoi di¥ liéu theo chiéu ngang v&i concat (axis=1)

# N61 hai data frame theo chiéu ngang
dfl = pd.DataFrame({

"X" : ['A', 'B', 'O', 'AB'],

"yt . [15, 12, 1@, 12],

"z" . [3@, 28, 23, 29]},

index = [1, 2, 3, 4])

df2

pd.DataFrame({
"u" : [e, 1, @],
"y' . [20, 1, 6]},
index = [1, 2, 3])

pd.concat([dfl, df2], axis=1)

X Y Z U V
A 15 30 0.0 20.0
B 12 28 1.0 1.0
O 10 23 0.0 6.0
AB 12 29 NaN NaN
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X ly div liéu véi Pandas

e LAy tap con theo dong

# Ldy tap con theo dong
sub_df = dfi[df1.Y > 18]

X Y Z
1 A 15 30
2 B 12 28
3 0O 10 25
4 AB 12 29

June 9, 2023

X Y Z

1 A 15 30

:> 2 B 12 28
4 AB 12 29
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X ly div liéu v&i Pandas

* L&y tap con theo dong

sub_df = dfl[dfl.X.isin(['AB',"'A'])]

X Y Z
1 A 15 30 X Y 2
2 B 12 28 — 1 A 15 30
5 0 1023 4 AB 12 29
4 AB 12 29

June 9, 2023
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X Iy di¥ liu véi Pandas

e LAy tap con theo cot

June 9, 2023

X Y Z

A
B
O
AB

15
12
10
12
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# Lay tap con goém nhiéu cét
columns = dfli[['X",

=

'z']]

AB

30
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X ly div liéu voi Pandas

e L&y tap con theo cot

# Ldy tdp con cua mot cét
colX = dfl.X

# hoac

colX = dfli['X']

X Y Z
1 A 15 30
2 B 12 28
3 O 10 23
4 AB 12 29

June 9, 2023

Bow M
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AB
Name: X, dtype: object
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X0 Iy

dr lieu voi1 Pandas

* Tao moicot

stocks[ 'value']

stocks.close*stocks.volume

date symbol open high low close volume value
0 2019-03-01 AMZN 1655.13 1674.26 1651.00 1671.73 4974877 8.316651e+09
1 2019-03-04 AMZN 1685.00 1709.43 1674.36 1696.17 6167358 1.046089e+10
2 2019-03-05 AMZN 170295 1707.80 1689.01 1692.43 3681522 6.230718e+09
3 2019-03-06 AMZN 1695.97 1697.75 1668.28 1668.95 3996001 6.669126e+09
4 2019-03-07 AMZN 1667.37 1669.75 1620.51 1625.95 4957017 8.059862e+09

June 9, 2023
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X ly div liéu véi Pandas

e \/& biéu do voi plot df.plot.hist()

<matplotlib.axes._subplots.AxesSubplot at ©&x2545blla7ce>
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X ly div liéu v&i Pandas

e V& biéu db voi plot
df.plot.scatter(x="Y"', y="Z")

<matplotlib.axes._ subplots.AxesSubplot at ©8x2545blbc73@>
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* Tao DataFrame

X ly div liéu v&i Pandas

Load di¥ liéu tr file csv (bang)

June 9, 2023

stocks = pd.read_csv('stocks.csv')
date symbol open high low close volume
2019-03-01 AMZN 1655.13 1674.26 1651.00 1671.73 4974877
2019-03-04 AMZN 1685.00 1709.43 1674.36 1696.17 6167358
2019-03-06 AMZN 1702.95 1707.80 1689.01 1692.43 3681522
2019-03-06 AMZN 1695.97 1697.75 1668.28 1668.95 3996001
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X

ly dir lieu v&i Pandas

N

Mau quan sat
(observation)

* Quy voc:

, Co6t (column)
Chi muc 7
(index) . 7

\ date symbol open high low close volume
(—\
0 | 2019-03-01 AMZN |1655.13 | 1674.26 1651.00 1671.73 4974877
1 12019-03-04 AMZN |1685.00 | 1709.43 1674.36 1696.17 6167358
2 | 2019-03-06 AMZN [1702.95 | 1707.80 1689.01 1692.43 3681522
3 1 2019-03-06 AMZN |1695.97 | 1697.75 1668.28 1668.95 3996001
- —
Cot dir liéu
(Variable)
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X ly di¥ liéu voi Pandas

* Gom nhém dir liéu v&i phwong thire pivot
stocks.pivot(index="date', columns='symbol', values='close')

symbol AAPL AMZN GOOG
date

2019-03-01 174.97 1671.73 1140.99
2019-03-04 175.85 1696.17 1147.80

2019-03-05 175.53 169243 1162.03

2019-03-06 174.52 1668.95 1157.86

2019-03-07 172.50 162595 1143.30
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June 9, 2023

symbol

date

close

AAPL

AMZN

X ly div liéu véi Pandas

GOOG

volume

AAPL

Gom nhom di liéu voi phwong thire pivot

stocks.pivot(index="'date’', columns='symbol', values=['close’,

AMZN

GOOG

2019-03-01
2019-03-04
2019-03-05
2019-03-06
2019-03-07

174.97
175.85
175.53
174.52
172.50

1671.73
1696.17
1692.43
1668.95
1625.95

1140.99
1147.80
1162.03
1157.86
1143.30

25886167.0
27436203.0
19737419.0
20810384.0
24796374.0

4974877.0
6167358.0
3681522.0
3996001.0
4957017.0

Thuwc hién béi Trwdng Dai hoc Céng nghé Théng tin, PHQG-HCM

1450316.0
1446047.0
1443174.0
1099289.0
1166559.0

"volume'])
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X ly div liéu véi Pandas

e Gom nhom di¥ liéu v&i phwong thire pivot_table

import numpy as np
stocks.pivot_table(index='symbol', values=['close', 'volume'],
aggfunc=np.mean)

close volume

symbol

AAPL 174674 23733309.4

AMZN 1671.046 4755355.0

GOOG 1150.396 1321077.0
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QUIZ & CAU HOI
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