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Lich sir ra doi

e Nam 2002, John Hunter tao ra
mét ban va cho IPython dé cho
phép vé biéu dd kiéu MATLAB
tuong tac thong qua tu dong
lénh [Python.

@ Nam 2003, Matplotlib 0.1 dugc
phat hanh.

@ Matplotlib tré thanh géi chién

lugc cta Vien Khoa hoc Kinh Hinh: John
vien vong Khéng gian. Hunter (1968
- 2012) - Cha
dé cla

Matplotlib
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Cong cu d6 hoa da nén tang, da duoc thir nghiém tét.

Gilip don gian hoa viéc vé biéu d6 chi bang vai dong lénh.

Ho trog nhiéu loai biéu d6 dwoc st dung trong cac Iinh vuc kinh té, nghién
ctu nhu: biéu d6 dong, cét, tan suat, twong quan,...

Hién dai va dé dang s&r dung hon vaéi su phat trién ctua cac APl dua trén noi
dung cia Matplotlib nhu : seaborn, ggpy, HoloViews, Altair,...
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Cai dat

% Dunglénh:

pip install matplotlib

/

s Import thuv vién:

Import matplotlib.pyplot as plt
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Bleu dé duwerng (line chart)

% Dic diém dir liéu : moét bién dinh lwgng va mét bién cé thé tv (dinh danh
hodc dinh luvong)
< Tacvu:
% Tién trinh phat trién
% Tim xu huéng phat trién
% Biéudién phan bs

o
* ...



Bleu dé duwerng (line chart)

Yéu cau truc quan

Truc quan ham y = sin(x) bang cach tao ra 1000 diém dif liéu va ndi lai.

# Tdi thu vién cdn thiét

import matplotlib.pyplot as plt %]
import numpy as np o
# Tao dz liéu 22:
x= np.linspace(0, 10, 1000) 500 -
y = np.sin(x) pony
# Ve biéu dé duong (y = sin(z)) -0s0;
plt.plot(x,y) 075 1

=1.00 1

plt.show()




Bleu dé phan tan (Scatterplot)

% Dicdiém dir liéu : Biéu dién 2 bién dinh lvong.
< Tacvu:

% Tim xu huéng (trend).

% Phat hién diém dj biét (outliers).

% Thé hién phan bs dit liéu.

% Thé hién méi twong quan cta dir liéu (correlation).

% Xac dinh cac cum dit liéu (locate clusters).
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Bleu dé phan tan (Scatterplot)

Yéu cau truc quan

Minh hoa ham y = 2x + € véi € |a mét bién ngau nhién theo phan phdi
chuan.

# Tdi thu vién cdn thiét

[

import matplotlib.pyplot as plt . ‘
import numpy as np ’ . e
# Tao dit 1iéu ’ . e ales

X= np.random.randn(100) 0 A -;{_'

y= 2 * X + np.random.randn(100) - e RJ00. ¢

# V& bidu 48 phan tdn 5 P
plt.scatter(X, y) e

plt.show ()



Bleu do cot

% Dicdiém dirliéu : mét bién dinh lwong va mét bién dinh danh.

< Tacvu:
% Tim kiém gia tri
% Sosanhcacgia tri.

o
...
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Bleu do cot

Yéu cau truc quan

Truc quan 5 di v6 dich C1 nhiéu nhat 13 : Read Madrid (13 lan), AC
Milan - (7 1an), Liverpool - (6 1an), Bayern Munich - (6 1an) va Barcelona
(5 1an).

matplotlib.pyplot
-FC:[ ) > >
time=[13,7,6,6,5] 10
plt.bar(fc,time) 1
plt.show()

RMA MIL L BAY BAR



Bleu do cot

Yéu cau truc quan

Truc quan 5 di v6 dich C1 nhiéu nhat 13 : Read Madrid (13 lan), AC

Milan - (7 1an), Liverpool -

(5 1an).

(6 1an), Bayern Munich - (6 1an) va Barcelona

matplotlib.pyplot

-FC:[ ) b
time=[13,7,6,6,5]

plt.barh(fc,time)
plt.show()

J

BAR

BAY

MIL

RMA
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Bleu do tron

% Dicdiém dirliéu : mét bién dinh lwong va mét bién dinh danh.

% Tac vu: thé hién méi quan hé vai téng thé.
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Bleu do tron

Yéu cau truc quan

Truc quan phan trim huy chuong ciia doan thé thao Viét Nam tai
Seagame 30 (98 vang, 85 bac va 105 dong).

matplotlib.pyplot plt
huychuong=[ , s ]
so=[98,85,105]

plt.pie(so,labels=huychuong,autopct=

) Bac
plt.axis( )
plt.show()
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Bleu d6 cot chéng

% Dicdiém dir liéu : M6t bién dinh lwong va hai bién dinh danh lam khoa.

< Tacvu:
% Thé hién quan hé véi tong thé
% Tim kiém gia trj
% Tim xu huéng

o
* ...
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Bleu d6 cot chéng

Yéu cau truc quan

Truc quan héa sé ludng huy chuong cta doan thé thao Viét Nam qua cic

5 ki seagame gan nhét.

numpy np
matplotlib.pyplot plt

vang=[98,58,73,66,96]

bac=[85,50,53,73,92]

dong=[105,60,60,74,100]

years=[ ) )

tam=np.add(vang,bac). tollst()
plt.bar(years,vang,label= )
plt.bar(years,bac,bottom=vang,label=
plt.bar(years,dong,bottom=tam,label=
plt.legend()

plt.show()
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Bleu do histogram

% Dicdiém dir liéu : mét bién dinh lvong.

< Tacvu:
% Tim phan bé
% Phat hién diém dj thuong

o
...
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Bleu do6 histogram

Yéu cau truc quan

Truc quan héa phan phdi chuan véi trung binh bing 100 va d6 1éch chuan

la 15.

numpy np
matplotlib.pyplot

X = np.random.normal(100, 15,
plt.hist(x,20)
plt.show()




Bleu do6 mat d6 - density

Thém thudc tinh desity = True vao ham hist() \

numpy np 0030 ~
matplotlib.pyplot plt 0.025 1

np.random.normal(100, 15, 1000)
plt.hist(x,20,density= ) 0.020 -
plt.show() poss |
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boxplot

% Dicdiém dir liéu : mot bién dinh lvong.
< Tacvu:

% Tim xu huéng.

% Phat hién diém dj thuong
% Thé hién 5 gia tri cha dir liéu:

% Giatrilédn nhat (Max)

% Gia tri nhé nhat (Min)

% Trungvi(Medium)

% Phanvith® nhat (Q1)

% Phanvijtht 3 (Q3)
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boxplot

Yéu cau truc quan

Vé biéu dd boxplot cho phan phdi

chuan héa

numpy np
matplotlib.pyplot plt

np.random.normal(size=100)
plt.boxplot(x)
plt.show()
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Biéu d6 streamplot

Dugc st dung dé vé cac biéu dd trong trudng vector.

Yéu cau truc quan

Biéu dién trudng vector ?(x,y) = (—y,x)

import numpy as np

import matplotlib.pyplot as plt

import matplotlib.gridspec as grid
w=23;U=-Y ;V =X
Y,X=np.mgrid[-w:w:100j,-w:w:100j]
speed=np.sqrt (U*x*2 + V*x*2)
fig=plt.figure(figsize=(12,10))
gs=grid.GridSpec(nrows = 3,ncols=2, height_ratios=[1,1,2])
ax=fig.add_subplot(gs[0,0])

ax.streamplot(X, Y, U, V, density =[0.4, 0.8])
plt.show()
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Biéu d6 streamplot
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Hinh: Biéu dd streamplot



Contour

Dung dé thé hién cic dudng déng mirc. Thudng thiy trong cac ban dd dia
hinh, ban d& dudng d3ng 4p, dudng ding nhiét, ...

Yéu cau truc quan

Phéc hoa vai dudng dong miic clia ham sé f(x,y) = 4x? +y

Code

import matplotlib.pyplot as plt
x = np.arange(-5, 5, 0.1)

y = np.arange(-5, 5, 0.1)

XX, yy = np.meshgrid(x, y)

Z = 4xxx**2 + yy*x*2
plt.contour(x,y,z)

plt.show()
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Contour

-2 0
Hinh: Két
qua ham

coutour()

=4 =2 0 2 4

Hinh: Két
qua ham
coutourf()
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Nhiéu biéu d6 trong mét hinh - kieu MATLAB

Str dung ham subplot(m , n, p) dé tao ra mét luéi m x n phan tir va p 13
vi tri trong |uéi.

Cach bé tri trong luéi 2 x 3 nhu hinh bén duéi:
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Nhiéu biéu d6 trong mét hinh - kieu MATLAB

Yéu cau truc quan

V& hai biéu dd y = sin(x) va y = cos(x) trong cling mét hinh minh hoa.

numpy np ]
matplotlib.pyplot plt
x=np.linspace(90,10,100) °]

plt.subplot(2,1,1) i
plt.plot(x, np.sin(x)) 11

=}
=]
=%
o -
=]
=)

plt.subplot(2,1,2) 0
plt.plot(x,np.cos(x))
plt.show() -1

=}
[
=9
o -
=]
=)
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Nhiéu biéu d6 trong mét hinh - kiéu hwéng déi twong

Yéu cau truc quan

V& hai biéu dd y = sin(x) va y = cos(x) trong cing mét hinh minh hoa.
(V& kiéu huéng dbi tugng)

numpy np
matplotlib.pyplot plt
x=np.linspace(0,10,100) y
fig,ax=plt.subplots(2) o 0 2 : 6 . 1

ax[@].plot(x,np.sin(x))

ax[1l].plot (x,np.cos(x))
plt.show() 14

=}
[
=9
o -
=]
=)
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Thém nhan va tiéu dé

Thém nhan 2 truc:
o Truc x: xlabel("Chudi")
o Truc y: ylabel("Chudi")

Thém tiéu dé: title("Chudi")

Tuy chinh font : thém tham s6 fontdict trong xlabel(), ylabel(), title()

Tuy chinh vi tri tiéu dé : thém tham sd loc vao title()
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Thém nhan va tiéu dé

Yéu cau truc quan

Vé biéu thé hién mbi quan hé giita cudng do dong dién va hiéu dién thé.

numpy np )
matplotlib.pyplot Quan he U-

U=[1.5,3.0,4.5,6.
I=[0.3,0.6,0.9,1.
plt.plot(U,I)
plt.xlabel("Hiéu dién thé

(U)",fontdict={"color":"blue","size":15})
plt.ylabel("Cudng do dong dién (I)",
fontdict={"color":"green","size":15})
plt.title("Quan hé U-

Cuong do dong dién (1)

I",fontdict={"size":20})
plt.show() Hiéu dién thé (U)

2 3 4 5 G 7




Thém van ban

S dung ham text(x, y, s, ...) v8i cac x, y la toa do can d3t van ban va s

la van ban.

numpy np
matplotlib.pyplot plt

x=np.linspace(0,10,100)
y=np.sin(x)
fontl={"c":"b","size":15}
font2={"c":"g","size":15}

font3={"c":"r","size":12}

plt.plot(x,y)

plt.xlabel("Truc x",fontdict=fontl)
plt.ylabel("Truc y",fontdict=font2)
plt.text(4,0.5,"y=sin(x)",fontdict=font3)
plt.show()
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Tuay chinh dwérng bang fmt

> “fmt” gdbm 3 phan: [marker] | [line] | [color]

numpy np 71
matplotlib.pyplot plt

x=np.array([3,2,5,4,7])

5 ..,
plt.plot(x,"o:r") il ey
plt.show()
3{ e,
2 "6
00 0.5 l.ll:I 15 20 2:5 3.I|:| 3.I5 -4.I|:|
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Tuay chinh dwérng bang fmt

> [marker]:cach danh dau di liéu

Marker

Description

Circle

Star

Point

Pixel

X

X (filled)
Plus

Plus (filled)
Square

Diamond

Diamond (thin)
Pentagon
Hexagon
Hexagon
Triangle Down
Triangle Up
Triangle Left

Triangle Right

Tri Down
Tri Up
Tri Left
Tri Right
Viine

Hline
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Tuay chinh dwérng bang fmt

» [line].cach vé duwong

Line Syntax Description
! Solid line
Dotted line

- Dashed line

Dashed/dotted line
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Tuay chinh dwérng bang fmt

> [color]l:mau
Color Syntax
"

[g'l

Description

Red
Green
Blue
Cyan
Magenta
Yellow
Black

White

#rrggbb: ma mau theo hé RGB
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Tuy chinh bang rcParams

o Thay ddi cac gia tri mic dinh bang ham rcParams|], Vi du:
plt.rcParams['lines.linewidth'] = 2
plt.rcParams['lines.linestyle'] = '--'

o Thay ddi nhidu gia tri cing mét lic, st dung ham rc (), vi du:
plt.rc('lines', linewidth=2, linestyle='--"')

o DEé khdi phuc cai d3t, sit dung ham rcdefaults()

o Cac thudc tinh ¢ thé tuy chinh duoc luu trong file matplotlibre
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Thank you chele!




