NHAP MON LAP TRINH
KHOA HOC DU LIEU

Bai 8: Thu vien matplotlib



NO1 dung

1. Gidithiéu va cai dat matplotlib
2. V@ biéu d6 don gian
3. M6t sé loai biéu d6 thdng dung trong matplotlib
1. Biéu d6 dang duong (line plot)
2. Biéu do6 dang cot (bar plot)
3. Biéu do6 banh (pie chart)
4. MO6t sO chire nang hitu ich

4. Baitap



Phan 1

Gioi thiéu va cai dit matplotlib
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(G161 thieu matplothib

= “matplotlib” la thu vién chuyén vé vé biéu d6, mé&
rong tw numpy

= Cé muc tiéu don gidn hda tdi da cong viéc vé biéu
d6 dé “chi can vai dong 1énh”

= HO tro rat nhiéu loai biéu d6, dic biét 1a cac loai
duwoc st dung trong nghién ctru hodc kinh té nhw
biéu d6 dong, dudng, tan suat (histograms), pho,
twong quan, errorcharts, scatterplots,...

= C4u truc ctia matplotlib gdm nhiéu phan, phuc vu
cho cac muc dich s& dung khac nhau




(G161 thieu matplothib

= Ngoai cac API lién quan dén vé biéu d6, matplotlib

con bao gdm mot so interface: Object-Oriented
API, The Scripting Interface (pyplot), The MATLAB
Interface (pylab)

= Cac interface nay giup chung ta thuan tién trong viéc

thiét [ap chi sé trudc khi thye hién vé biéu d6

= |nterface pylab hién d3 khéng con dwoc phat trién

* H3u hét cac vi du trong slide nay déu st dung pyplot

= Sir dung Object-Oriented APl hodc truc ti€p cac API cla

matplotlib sé cho phép can thiép sau hon vao viéc vé
biéu d6 (hau hét project sé khdng cé nhu cau nay)



Cai dat: “pip install matplotlib”

C:\Users\XuanNam\Downloads>pip install matplotlib
Collecting matplotlib

Downloading https://files.pythonhosted.org/packages/bf/b9/485032835e979%ee11d514bb3b9%b0543a
928b8b9%6c099cl78aeabld2ba86l/matplotlib-2.2.2-cp36-cp36ém-win amd64.whl (8.7MB)

100+ | I | © . 7ME 3.3MB/s

Requirement already satisfied: pyparsing!=2.0.4,'=2.1.2,!'=2.1.6,>=2.0.1 in c:\dev\python36\1l
ib\site-packages (from matplotlib) (2.2.0)
Collecting cycler>=0.10 (from matplotlib)

Downloading https://files.pythonhosted.org/packages/f7/d2/e07d3ebb2bd7af696440ce7e754c59dd
546ffelbbe732c8ab68b9c834e6l/cycler-0.10.0-py2.py3-none-any.whl
Collecting kiwisolver>=1.0.1 (from matplotlib)

Downloading https://files.pythonhosted.org/packages/44/72/16630c3392eba03788ad87949390516b
bcd88e8e118047a3bB824631d21la6/kiwisolver-1.0.1-cp36-none-win amdé64.whl (57kB)

1002 | | ©1i<C 2.O0MB/s

Requirement already satisfied: python-dateutil>=2.1 in c:\dev\python36\lib\site-packages (fr
om matplotlib) (2.7.2)
Requirement already satisfied: six>=1.10 in c:\dev\python3e\lib\site-packages (from matplotl
ib) (1.11.0)
Requirement already satisfied: numpy>=1.7.1 in c:\dev\python3e\lib\site-packages (from matpl
otlib) (1.14.3)
Requirement already satisfied: pytz in c:\dev\python3e6\lib\site-packages (from matplotlib) (
2018.4)
Requirement already satisfied: setuptools in c:\dev\python3ec\lib\site-packages (from kiwisol
ver>=1.0.1->matplotlib) (28.8.0)
Installing collected packages: cycler, kiwisolver, matplotlib
Successfully installed cycler-0.10.0 kiwisolver-1.0.1 matplotlib-2.2.2




Mot so biéu do v& bang matplotli
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About as simple as it gets, folks A tale of 2 subplots
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Mot s6 biéu d6 vé bing matplotlib L

Loss by Disaster
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Phan 2

V¢ biéu do don gian
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Vi du: v& biéu do y = x2 S

import numpy as np # thu vién numpy
import matplotlib.pyplot as plt # thu vién pyplot

# chia doan tUr -20 dén 20 thanh 1000 doan
X = np.linspace(-20, 20, 1000)

400 4

# tinh y
y=x*x 300 1

250+

350 4

200 4

# vé biéu do tuong quan gilta X va y ..

plt . plOt (X, y) 100 -
# hién thi biéu do
plt.ShOW() 20 -15 -10 -5 0 5 10 15 20

TRUONG XUAN NAM 11



Vi du: vé biéu d6 hinh sin LL

import numpy as np # thu vién numpy
import matplotlib.pyplot as plt # thu vién pyplot

# chia doan tUr © dén 3w thanh cac doan con 0.1
X = np.arange(@, 3 * np.pi, 0.1)

# tinh sin tuong Ung véi timg phan tir cua x

y = np.sin(x) 100

0.75 A

0.50 A

# vé biéu do tuong quan gilta x va y ]
plt.plot(x, y) o
# hién thi biéu do 050
plt.show() o

—1.00 A
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Vi duy: biéu d6 hinh sin day da hon L

Ham Sin trong khoang 0 dén 3pi

import numpy as np oo ]
import matplotlib.pyplot as plt 073

0.50 -

X = np.arange(@, 3 * np.pi, 0.1)

TrucyY
o
(=]
o

np.sin(x) 025
—0.50 A

—0.75 +

plt.plot(x, y) 10— s

# cac thoéng tin bd sung cho biéu do 0 > : : :
plt.xlabel('Truc X")

plt.ylabel('Truc Y'")

plt.title('Ham Sin trong khoang © dén 3pi')

plt.legend([ 'SIN(x)'])

plt.show()
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Vi du: biéu dd ca SIN va COS Ju

import numpy as np
import matplotlib.pyplot as plt 1.00 -

Ham SIN va COS trong khoang 0 dén 3pi

0.75 +

X = np.arange(@, 3 * np.pi, 0.1)  oso-

y sin = np.sin(x) 0.25 1
y Ccos = np.cos(x) E 0,00
plt.plot(x, y sin) ~0.50
plt.plot(x, y cos) ~0.75 -
plt.xlabel('Truc X") 1.0
plt.ylabel('Truc Y') 0 2 Aﬁmx : :

plt.title('Ham SIN va COS trong khoang © dén 3pi')
plt.legend([ 'SIN(x)"', 'COS(x)'])
plt.show()
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Cac budc v& bicu do vdi matplotlib

= Piéu kién can: da cé san dit liéu
= C4 thé cb 4 budc co ban:
1. Chon loai biéu d6 phu hop
 Tuy thudc rat nhiéu vao loai dit liéu
* Tuy thudc vao muc dich str dung cua nguoi dung
2. Thiét lap cac thong s6 cho biéu d6
* Théng sb cla cac truc, y nghia, ti 1é chia,...
 Cac diém nhan trén ban do
* GAc nhin, mau t6, mau va cdc chi tiét khac
» Cac théng tin bd sung
3. V& biéu dé
4. Luura file
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Mot s loai bicu do thong dung
trong matplotlib
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Phan 3.1

Biéu do dang duong (line plot)



Line plot

= Biéu d6 thé hién twong quan gitra X va Y

= Cu phap:

= plot([x], y, [fmt], data=None, **kwargs)

= plot([x], vy, [fmt], [x2], y2, [fmt2], ..., **kwargs)

= “fmt” la quy cach vé duong

= “data” la nhan cua di liéu

= *¥*kwargs: tham so vé duong

= \/& nhiéu |an trén moét biéu d6

= K&t qua tra vé |a mot list cac
doi twong Line2D

voltage (mV)

About as simple as it gets, folks




Line plot: fmt

= “fmt” gdbm 3 phan fmt = '[color][marker][line]’
= [color] — viét tat tén mau:

=" ‘b’ —Dblue
" ‘g’ —green
" ‘r’ —red

" ‘¢’ —cyan

" ‘m’ — magenta

" ‘v’ —vyellow

" ‘b’ —black

= ‘w —white

= ##rrggbb — chi ra m3 mau theo hé RGB

TRUONG XUAN NAM 19



Line plot: fmt

= [marker] — cadch danh dau dit liéu:
= ‘0’ —hinh tron
= ‘v’ —tam gidc xudng (‘V, ‘<, )

“*’ —ngdbi sao

= " —cham

= ‘p’ —ngi giac

= [line] — cach vé duong:
= .’ —nétlién
m f—neétdut
= ‘.’ —gach cham
= ‘7 —duong cham

TRUONG XUAN NAM 20



Vidu

import numpy as np

import matplotlib.pyplot as plt

# chia doan ©-5 thanh cac budc 0.2

t = np.arange(0., 5., 0.2)

Vé 3 duong:

mau do nét dut: y = x

100 ~

80 1

60 1

20 ~

A
. I-I'I—l-l-l--'.“.'.l

- -
——
———

- mau xanh duong, danh dau 6 vuong: y = x”2

HoFHE dH HE

- mau xanh 13, danh dau tam giac: y = x”3
plt.plot(t, t, 'r--', t, t**2, 'bs', t, t**3, 'gM')
plt.show()
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Phan 3.2

Biéu do dang cot (bar plot)



Biéu d6 dang cot chiéu ding Q&«;

Cac nganh tuyén sinh cia Pai hoc Thiy Loi

import matplotlib.pyplot as plt 600 -
D={ 'CTTT': 60,
'‘Ké toan': 310,
'Kinh té': 360, 001
'CNTT': 580, 200 ]
'Co khi': 340,
'Thay van': 290 }

400

100 -

D_

CTTT K& todn  Kinhté CNTT Co khi  Thidy vén

plt.bar(range(len(D)), D.values(), align='center')
plt.xticks(range(len(D)), D.keys())

plt.title('Cac nganh tuyén sinh cla Pai hoc Thly Loi')
plt.show()
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Biéu d6 dang cot chiéu ngang Mg‘i

Céac nganh tuyén sinh cla Dai hoc Thiy Lagi

import matplotlib.pyplot as plt

Thuy van

D={ 'CTTT": 60, caki
'Ké toan': 310, oNTT
'Kinh té': 360, o
"CNTT': 580, o
'Co khi': 340,
'Thay van': 290 } o

plt.barh(range(len(D)), list(D.values()))
plt.yticks(range(len(D)), D.keys())

plt.title('Cac nganh tuyén sinh cla Pai hoc Thly Loi')
plt.show()

TRUONG XUAN NAM 24



Co thé ghép 2 bicu do

import matplotlib.pyplot as plt

plt.bar([1,3,5,7,9],[5,2,7,8,2], label="One")
plt.bar([2,4,6,8,10],[8,6,2,5,6], label="Two", color='g")

Ghép 2 biéu dé

plt.legend()
plt.xlabel('bar number')
plt.ylabel('bar height')

plt.title('Ghép 2 biéu do')

plt.show()

TRUONG XUAN NAM
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Phan 3.3

Biéu do banh (pie chart)



Lam 1o tuwong quan chi tiét / tong th&

Kinh té

import matplotlib.pyplot as plt
K& toan
D={ 'CTTT': 60,
'Ké toan': 310,
'Kinh té': 360,
"CNTT': 580,
'Co khi': 340,
'Thay van': 290 }

CNTT

Thuy van

Ca khi

plt.pie(D.values(), labels=D.keys(), autopct='%1.1f%%")
plt.axis('equal’) # truc x = truc y

plt.show()
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Biéu do banh day du hon

import matplotlib.pyplot as plt

Java

# du lléu "~ Python
labels = 'Pyth ——
sizes = [215,  Java

colors = [ 'gol
explode = (0.1

Python Ruby

# ve

plt.pie(sizes,
autopct="%1.1f

plt.axis('equa
plt.legend(lab C++

yblue']

colors,

plt.show()

TRUONG XUAN NAM
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Phan 3.4

Mot sO chirc nang htru ich

TRUONG XUAN NAM
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Chia thanh céc biéu dd con Ju

SIN(x)

import numpy as np 10
import matplotlib.pyplot as plt

X = np.arange(@, 3 * np.pi, 0.1)
y _sin = np.sin(x)
y cos = np.cos(x) 05 -

4cOS(x) © 8

L]
J

plt.subplot(2, 1, 1)  # biéu do 1 0%
plt.plot(x, y sin)
plt.title('SIN(x)")

plt.subplot(2, 1, 2)  # biéu do 2
plt.plot(x, y cos)
plt.title('COS(x)")

plt.show()

(=]
kJ
-
h
oo
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Chia thanh céc biéu dd con Ju

import numpy as np
import matplotlib.pyplot as plt

x1 = np.linspace(0.9, 5.0)
X2 = np.linspace(0.9, 2.0)
yl = np.cos(2 * np.pi * x1) * np.exp(-x1)
y2 = np.cos(2 * np.pi * x2) o

0.5

0.0

plt.subplot(2, 1, 1)
plt.plot(x1, yl, 'o-")

_0.5 .

o
=
r
w A
S
wn

1.0

plt.subplot(2, 1, 2) 051
plt.plot(x2, y2, '.-") ]
plt.show() o

T T T T T T T T T
0.00 0.25 0.50 0.73 1.00 1.25 1.50 L75 2.00
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Chia thanh cac biéu dd con S

import matplot}ile—sreetat—me—ats

import numpy as

np . random. seed;
data = np.randc

fig, axs = plt
] ].hist
].scatd
].plot{
].hist]

axs

J

axs
axs

o
= P o O

I_\ |®| |I_\| |®
\o

o

axs|

plt.show()
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Nap anh (png)

import mat
import mat

plotlib.pyplot as plt
plotlib.image as mpimg

image = mpimg.imread("txnam.png")

fig, axs = plt.subplots(2, 2, figsize=(5,
axs[0, 0].imshow(image)

axs[1l, @].imshow(image)

axs[0@, 1].imshow(image)

axs[1l, 1].imshow(image)

plt.show()

TRUONG XUAN NAM
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Luu biéu do ra file L—&

import matplotlib.pyplot as plt
import matplotlib.image as mpimg

image = mpimg.imread("txnam.png")

fig, axs = plt.subplots(2, 2, figsize=(5, 5))

axs[@, 0].imshow(image)
axs[1l, @].imshow(image)
axs[0, 1].imshow(image)
axs[1l, 1].imshow(image)

plt.savefig('1l.png")
plt.savefig('1l.pdf")

TRUONG XUAN NAM 34



Phan 4

Bai tap

TRUONG XUAN NAM
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Bai tap

1. Viét doan chwong trinh python vé biéu d6 sau

4.0

Sample graph!

35+¢

3.0+

y - axis
J
un

2.0

15}
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15

2.0
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TRUONG XUAN NAM

2.5

3.0

36



Bai tap

2. Viét doan chwong trinh python vé biéu d6 sau

40 Two or more lines on same plot with suitable legends

— line 1l
— line 2

35+

30+

y - axis
J
wn

20

15+

1 D i i
10 15 20 25 30

X - axis
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Bai tap

3. Viét doan chwong trinh python vé biéu do sau

Display marker

}' |
o . O
5 |
wi
s
[1v]
>l : .
3 ] o
2)
1 1
1 2 3 4 5 6 7 8
X - axis
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Bai tap

4. Vé biéu d6 nhw hinh dwéi (eng véi bo dir liéu sau
" Languages: Java, Python, PHP, JavaScript, C#, C++
" Popularity: 22.2, 17.6, 8.8, 8, 7.7, 6.7

20

15

Popularity

10

0
Java Python PHP JavaScript C# C++
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Bai tap L—ﬂgﬁ

5. V& biéu d6 nhw hinh dwéi (eng véi bo dir liéu sau
* Languages: Java, Python, PHP, JavaScript, C#, C++
" Popularity: 22.2, 17.6, 8.8, 8, 7.7, 6.7

JavaScript

PHP

Java
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Chtra bar 1 Mgﬂ

import matplotlib.pyplot as plt
import numpy as np

x = (1, 2, 3)
y = (2.’ 4, 1)

plt.plot(x, y)
plt.axis([1,3,1,4])
plt.xticks(np.arange(1,3.1,0.5))
plt.xlabel('x-axis")
plt.ylabel('y-axis")
plt.title('Sample graph!"')

plt.show()
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