Ung dung Phan tich dit li¢u va Tri tu¢ nhan tao véi Python

Bai 9: Gi¢i thiéu Matplotlib

Trong ngay dau tién ban di lam quen véi cac loai biéu dd va da biét thu vién
matplotlib. Tuy nhién bai nay sé danh riéng dé tim hiéu vé thu vién vé biéu
d6 pho bién trong Python nay. Matplotlib rat pho bién trong gidi data science
(khoa hoc dir li¢u) va machine learning (may hoc). Matplothb duogc John Hunter
phat trién tir nam 2003, 1ay y tudng tir phdn mém noi tieng MATLAB.

Cot 16i ciia Matplotlib
Matplotlib xem biéu d6 gém c6 2 thanh phan chinh:

e Figure: Figure dugc xem nhu la khung vai ma hoa si chuan bi dé vé mot
burc tranh

e Axes: Axes la d6i tuong can vé&, giong nhu ndi dung birc tranh. Trong birc
tranh nay c6 truc x, truc y, cac gia tri can thé hién trong khong gian x,y
(Markers, Lines, Grid); cac thanh phan khac dé trang tri nhu: tén truc
X (x axis label), tén truc y (y axis label), tiéu dé bt tranh (title), ghi chi
(Legend).

Trén hai truc xy thi c6 thém céc ki hiéu chia don vi chinh (Major stick),
nhan gia tri don vi chinh (Major stick label); ki hi¢u chia don vi phu
(Minor stick), nhan gia tri dom vi phu (Minor stick label)
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Sub module pylot ciia Matplotlib

Module pylot sé& gitip chung ta v& cac biéu do ma khéng can tén nhiéu thi gio
cho viéc trang tri (sir dung Figure va Axes).

Dé sir dung sub module pylot ciamatplotlib thi ding ct phéap sau:

import matplotlib.pyplot as plt

Nap thu vién pyplot voi tén viét tat (alias) plt.
Tao figure - tao khung tranh

Pau tién 12 1a goi ham .figure () dé tao ra ddi twong Figure:

fig = plt.figure()

| <Figure size 432x288 with 0 Axes><Figure size 432x288 with 0 Axes>
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Mac dinh Python s& tao ra bue tranh co kich thudc 432 x 288 (twong tng width x
height). Kich thudc nay tung ing voi 6.4 inches chiéu rong va 4.8 inches chiéu
ngang voi dpi 1a 100 (°).

Pé thay doi kich thudc ctia biéu db thi truyén thém tham sb figsize:

# Thiét 1lap bé réng va chiéu cao
fig = plt.figure(figsize=(10, 5))
# Thiép lap dpi: S6 diém anh trén mét don vi Inch

fig = plt.figure (dpi=300)

out: <Figure size 1800x1200 with O Axes><Figure size 720x360 with 0
Axes>

<Figure size 1800x1200 with 0 Axes>

Dong figure - dong khung tranh

Péi tuong figure duoc tao dung dé vé tiép chi tiét burc tranh. Khi khong dung nira
thi goi ham close () dé dong doi tuwong. Tuc la huy doi tuong figure.

Vi du ban Ia hoa si trén Python, chuan bi bay tam vai ra chuan bi vé& biéu do thi
c6 ai do ru di café, da bong, tam chuyén thi voi dong lai. Code Python nhu sau:

import matplotlib.pyplot as plt
# Thiét 1l4p bé réng va chiéu cao
plt.figure(figsize=(10, 5))

# Thiép lap dpi: S6 diém anh trén mét don vi Inch

plt.figure (dpi=300)

plt.close()

Lénhplt.close () khong c6 tham s6 thi mic dinh cdi figure hién tai s& bi
huy (d6ng). Néu c6 nhiéu figure dugc tao va muon huy tat cd thi truyén thém
tham so chudi ' all', hodc "all" “all”)

plt.close('all')
Néu muon dong mot figure cu thé thi chi rd so thir tu trong tham s6 num:

import matplotlib.pyplot as plt

5 Pé chuyén d6i do phan gidi man hinh va dpi (Dots per Inch) sang kich thudc that thi khong qua phirc
tap. Tuy nhién, ban hay tam bo qua cai nay.
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# Tao Figure v6i sb 1. Thiét 1lap bé réng va chiéu cao
plt.figure (num=1, figsize=(10, 5))
# Thiép lap dpi: S6 diém anh trén mét don vi Inch

plt.figure (dpi=300)

# Péng Figure véi sb 1

plt.close (1)

CAu truc format
Format ¢ day 1a dinh dang cho biéu d6.

Format ndy gdm 3 phan [color][marker][line] duoc trinh bay theo 2 dang:
- Dang gon: ‘bo--’

- Dang day du: color="blue', marker="0', linestyle='dashed'
Vi du Format duogc st dung trong tham s thtr ba ciia ham plot([x], y, [format])
s€ dugc giai thich & muc tiép theo.
Dinh dang marker
Marker 14 ki hiéu dé vé biéu do. Maker pho bién 13 diém (point) tai gi tri cua (x;,
Yi):
Tra ctru ki hiéu marker tai link:

https://matplotlib.org/stable/api/markers_api.html

Vai marker tiéu biéu:

marker  symbol description marker = symbol description
. point "2 A tri_up

" : pixel "3" - tri_left

"o" ® circle "4" > tri_right

A \ 4 triangle_down "g" @ octagon

A A triangle_up "s" [ | square

"ot « triangle_left "p" L pentagon

" > triangle_right "p" L plus (filled)

"1t T tri_down "k * star
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marker  symbol description marker = symbol description
"h" ® hexagon1 "D" ¢ diamond
"H" L hexagon2 "d" ¢4 thin_diamond
"4t + plus " I vline
o v X _ -~ hline
X % x (filled)
Dinh dang mau sic
Ki hi¢u Mau Ki hi¢u Mau
b blue c cyan
r red b black
g green w
m magenta y yellow

Dinh dang loai dwong ké (styleline) — noi cdc point

Ki hiéu

Cac biéu do co ban

M6 ta
solid line style
dashed line style
dash-dot line style

dotted line style

Vé biéu do véi 2 diy x, y

Vidu

Ham plot([x], y, [format]) s& v& biéu d6 gdm cac diém theo toa d6 cua x, y. Néu
khong c6 x thi mac dinh x s€ laday s6 0, 1, 2, ...

[format] 1a dinh dang 3 thong tin: color,marker vastylesline. Pinhdang
nay co thé viét tat gdom cac ki hi¢u da mo ta trong phan trén:

plt.plot (x,

y, 'bo--")

hodc viét day du theo dang truyén tham sé thong thuong:

plt.plot (x,

y, color='blue', marker='o',

linestyle="'dashed')
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Nhic lai: ki hiéu [] bao déng tham sb cho biét 1a khong bat budc duge chi dinh
(s€ str dung gia tri mac dinh).

import matplotlib.pyplot as plt

# Tao Figure véi sb 1. Thiét 1lap bé rdédng va chiéu cao
plt.figure (num=1, figsize=(10, 5))
# Thiép lap dpi: S6 diém anh trén mét don vi Inch

plt.figure (dpi=300)

24 ©

1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

Thir plot voi format khac nhau dé tuy kham pha y nghia cac ki hiéu:

plt.plot(x, y, 'bo--")
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plt.plot (x,

plt.plot (x,

plt.plot (x,

Y

Y

Y

color="'blue',

marker='o',

—“.
—"“’
"“’
1.’
,/
s
-
l,,
e
-
,
L
f/
.
a/
]
T T T T T T T T T
140 15 20 25 30 35 40 45 5.0
"ry')
v
v
v
v
T T T T T T T T T
10 15 20 25 3.0 35 4.0 45 5.0

color="magenta',

marker="'v"'

10 15 20 25 30

is 40 45 50

linestyle='dashed')

)

Lénh nay truyén 2 tham sd color va marker, khong truyén tham sd
styleline thi mac dinh c6 ké duong ndi gitra cac point ké nhau.
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Vé biéu do véi nhiéu day x, y

C6 thé mo rong gdm 2 bd tham sb:

x1l = [l, 2, 3/ 5]
vyl = (2, 4, 6, 8]
x2 = [1, 2, 4, 5]
y2 = [3, 6, 7, 9]

plt.plot(x1, vy1, 'xrv', x2, y2, 'bo--")
9 1 .
g - _'..-"' L
.-"l-'f
T 1 _‘____.-ri'
6 1 Ty
{!
5_ '3
#4"
,f
4 s v
.
’.r‘
i{ @
21 ¥
]_Il'.] ]_IS E.ICI 2:5 3.IEI 3.I5 4.II:I J'-'LIS E.Il'.]
Vo1 3 b tham so:
x1l = [lr 2/ 3/ 5]
vyl = [2, 4, 6, 8]
X2 = [lr 2/ 4/ 5]
y2 = 83, 6 U, 9]
%3 (1, 2, 3, 4]
y3 (4, 7, 7, 10]
plt.plot(x1l, y1, 'rv', x2, y2, 'bo--', x3, y3,

'gp-.

")
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10 15 20 25 30 35 40 45 50
Vé biéu do line voi data frame

Dung thu vién matplotlib.pylot két hop voéi thu vién
pandas.DataFrame voi cau tric sau:

I plt.plot(x_key, y key, data=df) I

Quay lai vi du trong Bai 7, v& biéu d6 ting truéng GPD va CPI bang cach tu tao
data frame nhu sau:

import pandas as pd

import matplotlib.pyplot as plt

gdp = [6.78, 5.89, 5.03, 5.42, 5.98, 6.68, 6.21, 6.81, 7.08,
7.02]

year = [2010,2011,2012,2013,2014,2015,2016,2017,2018,2019]

# Tao data frame

df = pd.DataFrame({'gdp': gdp, 'year': year})

plt.figure () .suptitle ('Biédu db tdng trudng GDP clia Viét Nam
t nd&m 2010 dén 2019")

plt.xlabel ('Nam')
plt.ylabel ('Tang trudng GDP (%) ')
plt.plot('year', 'gdp', data = df)
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Biéu do tang trudgng GDP cda Viét Nam tir ndm 2010 dén 2019
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Ban dé y so v&i Bai 10 thi khac ¢ dong cudi dung: v& voi truc x 1a gi tri cot tén
'year', truc y 1a gia tri cot t€n 'gdp', voi data frame 1a df.

V& nhiéu biéu biéu d6

Pé hd tro v& nhiéu biéu do trong mot “burc tranh” thi Matplotlib cung cap ham
.subplots().

Khoi tao Figure va Axe

Lénh Python dé g61 tao Figure va Axe tir ham . subplots () nhu sau:

import matplotlib.pyplot as plt
fig, ax = plt.subplots/()
Diing Axe dé vé 1 biéu do
V¢€ bicu do tur 2 day so:
x = [1, 2, 3, 5]

y = [21 4, 6/ 81
ax.plot(x, y, 'o'")
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21 &

10 15 20 25 ia i5 40 45 5.0

Diing Axe dé vé nhiéu biéu do
Ban hinh dung c6 mdét buc tranh (Figure) ma trong do6 c6 2 bi€u d6 duogc ve tur 2
bo day so (x, y) va (x1, y1). Ban co thé ty thém cac day s6 mdéi va goi ham plot
vO1 mark
import matplotlib.pyplot as plt
fig, ax = plt.subplots()

x = [1, 2, 3, 5]
y = [21 4, 6/ 81
ax.plot(x, y, 'o'")

xl = x
yl = [31 9, Ug 9]
ax.plot(x1, yl, '+")
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Vé biéu do trén nhiéu Figure

Poan code sau tao ra biéu d6 gdm 2 Figures bang cach goi ham . subplot (sé
luong figure) ttmodule matplotlib.pyplot:

import matplotlib.pyplot as plt
fig, ax = plt.subplots(2)

x = [1, 2, 3, 5]
y = [21 4, 6/ 81
ax[0].plot(x, y, 'o")

xl = x
yl = [3, 5, 7, 9]
ax[1l].plot(x1, yl, '"+")
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Thiét lap nhdén truc x, y cho biéu do con

Tham khao vi du sau:

import matplotlib.pyplot as plt
import numpy as np

from scipy import stats

params = [[1, 11, [2,5], [5,5], [10,101, [5,2]1, [0.5, 0.511;
x = np.linspace (0, 1, 100)
f, ax = plt.subplots (2, 3, sharex=True, sharey=True,
figsize=(8, 7), constrained layout=True)

for index, p in enumerate (params) :

a = pl[0];

b =pll];

i = index // 3;

o

J = index % 3;

print ('i=%d; j=%d; a=%f; b=%f' % (i, J, a, b))
print (type)

y = stats.beta(a, b).pdf (x)

ax[i,j].plot(x, vy)

ax[i,j].plot (0, 0, label="o = {:2.1f}\np =
{:2.1f}".format (a, b), alpha=0)
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stats beta(1.0, 1.0). pdfix)

stats beta(10.0, 10.0).pdfix)

ax[i,J].legend()

ax[i,j].set xlab

el ('Theta')

ax[i,j].set ylabel ('stats.beta({:2.1f},
{:2.1f}) .pdf (x) '.format (a,b))

# ax[1,0].set yticks([])
# ax[1,0].set xticks(np.linspace(0, 1, 5))
f.text (0.5, 0.05, '6', ha='center')
f.text(0.07, 0.5, 'p(©)', va='center', rotation=0)
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Trang tri biéu do
Thém tén biéu do
Cé thé dung mot trong 2 1énh sau:
e plt.figure().suptitle('Tiéu dé"')
e plt. title('Tiéu dé&")
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Thém tén truc x, trucy

plt.xlabel ('Nhan truc x'")
plt.ylabel ('"Nhan truc y')

Vé thém text tai vi tri x, y
St dung ham .text(x, y, value) dé hién thi mot gia tri tai vi tri x,y:
Vi du vé thém gia tri trung binh

import pandas as pd

import matplotlib.pyplot as plt

df =
pd.read csv('https://thachln.github.io/datasets/TuyenVN.csv')

plt.hist(df['age'])
plt.axvline(df['age'].mean (), color='red')

plt.text(df['age'] .mean(), 1, df['age'].mean())
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25 1

20 1
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10 1

0.5 1

0.0

20 22 28

Cai tién mot chut cho biéu do:
import pandas as pd

import matplotlib.pyplot as plt

df =
pd.read csv('https://thachln.github.io/datasets/TuyenVN.csv"')

hist = plt.hist(df['age'])
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age mean = df['age'].mean/()

plt.axvline (age_mean, color='red')

plt.text (age_mean, hist[0].max(), '%.2f' % age_mean)
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Viéc giai thich nhimng chd thay ddi (b6i dam) thi danh cho ban nhé!
Thém legend

Dé giai thich thém cho tumg loai dir liéu trong ‘biéu 6 thi khi plot kém theo tham
s0 label. Tiép theo goi ham legend(). Xem phan in dam trong doan chuong trinh
sau:

import pandas as pd

import matplotlib.pyplot as plt

gdp = [6.78, 5.89, 5.03, 5.42, 5.98, 6.68, 6.21, 6.81, 7.08,

7.02]

year = [2010, 2011, 2012, 2013, 2014, 2015, 2016, 2017,
2018,2019]

cpi = [9.19,18.58, 9.21, 6.60, 4.09, 0.63, 2.66, 3.53, 3.54,
3.89]

# Tao data frame

df = pd.DataFrame({'gdp': gdp, 'year': year, 'cpi': cpi})

plt.figure ()
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plt
dén

plt.
plt.
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plt

plt.

Bi€u d6 tang trugng GDP cia Viét Nam tir nam 2010 dén 2019

.title('Biéu @6 tdng trudng GDP cua Viét Nam tu ndm 2010

2019")

xlabel ('Nam')

.plot(df['year'],

.plot(df['year'],
legend ()

ylabel ('Tang trudng GDP

df['gdp'],
df['cpi'l,

(%) ")
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Vé biéu dé line vdi data frame tiv file CSV

Trong truong hop ban c6 sin file CSV thi c6 dé doc dit lidu vao data frame voi

thu vién pandas va v€ bi€u do cho hai cot dit liéu don gian nhu sau:

import pandas as pd

import matplotlib.pyplot as plt

df =

pd.read csv('https://thachln.github.io/datasets/TuyenVN.csv")

df .head ()

# S&8p xép dit 1liéu theo tudi

df = df.sort values(by = 'age')
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plt.figure() .suptitle('Biéu &b tudi va chiéu cao cua nam
tuyén thu béng da.")
plt.xlabel ('Tudi")
plt.ylabel ('Chiéu cao (cm)')

plt.plot('age', 'height', data = df)

Trong doan code trén c6 dung ham df . sort values (by = 'age') dé sap
x€p lai dir liéu theo cot age. K€t qua biéu do:

Biéu dd tudi va chiéu cao cha nam tuyén tha béng da.

185.0 1
152.5 1
180.0 1 !HEHH
177.5 4

175.0 1

Chigu cao {cm)

172.5 A

170.0 - —_—

167.5 4

20 22 24 26 28 30

V& biéu dd theo nhu ciu quan sat dix liéu
Doc dii liéu

Poc dir liéu tir nghién ctru vé stc khoe, luyén tap lai mot sd 1énh, k§ thuat:
e Thém cdt mdi cho DataFrame.

e Dung lénh print dé hién thi thong tin vé vai dong dir liéu, thong tin vé
tén cOt.

import pandas as pd

fp =
'https://thachln.github.io/datasets/sample health vn.csv'

df = pd.read csv(fp)
df ['whtr'] = df['waist'] / df['height']
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print (df.head())

print (df.columns)

id age sex height waist risk weight hit T1ife
0 1 23 0 148 69 0.0 38 77 77.50
1 2 26 1 171 82 0.0 57 95 75.37
2 3 66 1 164 8 0.0 77 89 66.09
3 4 55 1 170 89 0.0 73 90 69.59
4 5 30 0 154 76 0.0 59 83 70.01
Index(['id', 'age', 'sex', 'height', 'waist', 'risk', 'weight', 'hit
', '"life'

'whtr'],
dtype="'object"')

Xem phén bo ciia 1 bién véi ham .hist

import matplotlib.pyplot as plt

hist = plt.hist(df['age'], density=True)
plt.xlabel ('Tudi'")

plt.ylabel ('Mat doé"'")

age mean = df['age'].mean/()

plt.axvline (age mean, color='red')

Q

plt.text (age mean, hist[0] .max(), '%.2f' % age mean)

plt.show ()
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Xem di¥ ligu tuéi véi boxplot

import matplotlib.pyplot as plt
plt.boxplot (df['age'])
plt.xlabel ('Tubi')

plt.ylabel ('S6 tudi')

plt.show ()

Tham khao thém:
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https://matplotlib.org/stable/api/ as gen/matplotlib.pyplot.b
oxplot.html

Xem dir liéu theo thoi gian
Str dung ham .plot véi truc x 1a thoi gian

import pandas as pd
import matplotlib.pyplot as plt

fp =
'https://thachln.github.io/datasets/vnindex 20200424.txt"

dfl = pd.read csv (fp)

dfl['date'] = pd.to datetime (dfl['<DTYYYYMMDD>'],
format="'%Y%m%d")

plt.plot(dfl['date'], dfl['<High>"'])
plt.title('Chi sb VNIndex.')

Chi 58 VNIndex.
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Str dung ham .plot_date

import pandas as pd

import matplotlib.pyplot as plt

gdp = [6.78, 5.89, 5.03, 5.42, 5.98, 6.68, 6.21, 6.81, 7.08,
7.02]

year = [2010,2011,2012,2013,2014,2015,2016,2017,2018,2019]

# Tao data frame

dfl = pd.DataFrame ({'gdp': gdp, 'year': year})
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dfl.index = dfl['year']

plt.title('Biéu dd tidng trudng GDP cua Viét Nam tr ndm 2010
dén 2019'")

plt.xlabel ('Nam')
plt.ylabel ('Tang trudng GDP (%) ')

dfl['date'] = pd.to datetime(dfl['year'], format='3Y")

plt.gcf () .autofmt xdate ()

plt.plot date(dfl['date'], dfl['gdp'], linestyle='solid')

Ghi chu:

Biéu do tang trudng GDP cla Viét Nam tir ndm 2010 dén 2019

7.0 1

£S5 A

6.0 1

Tang trudang GOP (%)

35 1

5.0 1

e L L UL o

MNam

Lénh plt.gcf().autofmt xdate() sé tu dong dinh dang do nghiéng cho nhan
trén truc x sao cho khong chong 1én nhau.

So sanh 2 biéen voi bieu do bar

Dbém s6 luong nam va nir trong dit li¢u cua mot nghién ctru va vé biéu do bar:

import pandas as pd

fp =
'https://thachln.github.io/datasets/sample health vn.csv'
df = pd.read csv(fp)

df ['whtr'] = df['waist'] / df['height']

df.loc[df['sex'] == 0, 'sex label'] = 'N'
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df.loc[df['sex'] == 1, 'sex label'] = 'Nam'

print (df.head())

print (df.columns)

group sex age count =

df.groupby ('sex label')['age'].count() .reset index()

print (group sex age count)

import matplotlib.pyplot as plt

plt.bar (group_sex age count['sex label'],
group_sex age count['age'], color=['b', 'g'])

plt.title('Téng sb dit 1iéu theo gidi tinh')
plt.xlabel ('Gidi tinh'")
plt.ylabel ('S6 luong')

plt.show ()

id age sex height waist risk weight hit Tife wht
r sex_Tlabel
0 1 23 0 148 69 0.0 38 77 77.50 0.466216
N
1 2 26 1 171 82 0.0 57 95 75.37 0.479532
Nam
2 3 66 1 164 86 0.0 77 89 66.09 0.524390
Nam
3 4 55 1 170 89 0.0 73 90 69.59 0.523529
Nam
4 5 30 0 154 76 0.0 59 83 70.01 0.493506
N
Inde¥(£'id', 'age', 'sex 'height', 'waist', 'risk', 'weight', 'hit
Al , Al _i e 1] ,

'whtr', 'sex_Tlabel'],
dtype="'object"')
sex_Tlabel age
0 Nam 2377
1 Nir 1583
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Téng s6 di liéu theo gidi tinh
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Gidi tinh
So sanh 1 bién theo thoi gian

Doan chuong trinh bén dudi v€ 2 blrc tranh trong cung mot biéu db. Mdi buc
tranh 1a mdt biéu do line dé theo doi gia tri (GDP hodc CPI) theo thoi gian.

import pandas as pd

import matplotlib.pyplot as plt

gdp = [6.78, 5.89, 5.03, 5.42, 5.98, 6.68, 6.21, 6.81, 7.08,
7.02]

cpi = [9.19,18.58, 9.21, 6.60, 4.09, 0.63, 2.66, 3.53, 3.54,
3.89]

year = [2010,2011,2012,2013,2014,2015,2016,2017,2018,2019]

# Tao data frame

df = pd.DataFrame({'gdp': gdp, 'year': year, 'cpi': cpi})

fig, (axl, ax2) = plt.subplots (2, constrained layout=True)
axl.set title('Tdng trudng GDP')

axl.set xlabel ('Nam')

axl.set ylabel ('Tang trudng GDP (%) ')

axl.plot(df['year'], df['gdp'])

ax2.set title('Tdang trudng CPI')

ax2.set xlabel ('Nam')

ax2.set ylabel ('Tang trudéng CPI (%)"')
ax2.plot(df['year'], df['cpi'], color='orange')
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fig.suptitle ('Biéu &b tdng trudng GDP va CPI cua Viét Nam tu
ndm 2010 dén 2019'")

plt.show ()

Biéu db tang trudng GDP va CPI cla Viét Nam tir nam 2010 dén 2019
Tang truang GDP

Tang truang GDP (%)
&

I I I 1 I
2010 2012 2014 2016 2018
MNam

Tang truang CPI

Tang trudng CPI (%)
=

2010 2012 2014 2016 2018
Mam

So sdnh 2 bién theo thoi gian

Cai tién doan chuong trinh & trén 1 chut dé vé 2 dudng ting truéng GDP, CPI
trong cung mot bi€u do.

import pandas as pd

import matplotlib.pyplot as plt

gdp = [6.78, 5.89, 5.03, 5.42, 5.98, 6.68, 6.21, 6.81, 7.08,
7.02]

cpi = [9.19,18.58, 9.21, 6.60, 4.09, 0.63, 2.66, 3.53, 3.54,
3.89]

year = [2010,2011,2012,2013,2014,2015,2016,2017,2018,2019]

# Tao data frame

df = pd.DataFrame({'gdp': gdp, 'year': year, 'cpi': cpi})

fig, ax = plt.subplots(l, constrained layout=True)
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ax.plot(df['year'], df['gdp']l, label = 'GDP')
ax.plot(df['year'], df['cpi'], label = 'CPI'")

fig.suptitle ('Biéu dd tdng trudng GDP va CPI cua Viét Nam tu
ndm 2010 dé&n 2019"'")

plt.xlabel ('Nam')

plt.ylabel ('Tang trudng GDP & CPI (%))
plt.legend()

plt.show ()

Biéu d6 tang trudng GDP va CPI cla Viét Nam tir ndm 2010 dén 2019

—— GDP
17.5 /\ CPI
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/

251 -

00 -
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MNam

Xem twong quan giita 2 bién vdi ham .scatter

import pandas as pd
import matplotlib.pyplot as plt

fp =
'https://thachln.github.io/datasets/sample health vn.csv'

df = pd.read csv(fp)

df ['whtr']

= df['waist']

/ df['height']

plt.scatter (df['whtr'],

df['life'],

marker="'+")

# Goi scatter vdi DataFrame:

Xy

y la tén cdt

# plt.scatter('whtr', 'life', data=df, marker='+"')
plt.xlabel ('Ti sb vdng eo va chiéu cao')
plt.ylabel ('Tudi tho')

plt.show ()
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Ti s wong eo va chidéu cao
Tham khao thém:

https://matplotlib.org/stable/api/_as gen/matplotlib.pyplot.scatter.html

Luwu biéu do

Ham plt.savefig(fname) s& luu Figure hién hanh. Cac tham s6 tiy chon gdm
dpi, format, transparent.

import pandas as pd

import matplotlib.pyplot as plt

gdp = [6.78, 5.89, 5.03, 5.42, 5.98, 6.68, 6.21, 6.81, 7.08,
7.02]

year = [2010,2011,2012,2013,2014,2015,2016,2017,2018,2019]

# Tao data frame

df = pd.DataFrame({'gdp': gdp, 'year': year})

plt.figure() .suptitle ('Biéu dd tidng trudng GDP cua Viét Nam
t ndm 2010 dén 2019"')

plt.xlabel ('Nam')

plt.ylabel ('Tang trudng GDP (%) ')
plt.plot ('year', 'gdp', data = df)
plt.savefig("D:/GPT_CPI_VN.png")

Két qua:
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Photos - GPT_CPI_VN.png = O X

afl See all photos + Add to @\ ]E r;) 12‘: - v & %

File info X l

) Biéu db tang trudng GDP cia Viét Nam tir nam 2010 dén 2019
File name
| GPT_CPILVN |
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Size
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plt.savefig("D:/GPT _CPI VN dpi300.png", dpi=300)
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Hay quan sat kich thudc anh va Dimensions khac nhau gitra 2 1€nh trén.

Thir thém tham s6 transparent vakiém tra tinh trong sudt (transparent) ctia
anh:

plt.savefig("D:/GPT CPI VN 0.png", transparent = 0)
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plt.savefig("D:/GPT CPI VN l.png", transparent = 0.1)
0.5)

plt.savefig("D:/GPT CPI VN 2.png", transparent

Il
—

plt.savefig("D:/GPT _CPI VN 3.png", transparent
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