Python-matplotlib HE] (E{R%EiC)

ENZEMNFEMEITH matplotlib IRIREIINSAMEI— PN EIR.
1. 85

Matplotlib 2—> python {9 2D ‘EIE, CLASHMEEEIEHAEFErNRE X NREMHREERIINER. BT
Matplotlib, FFABETLMNBE/THE, EALERAE, BHE, hE, FPE, HRE, MBS,

2. EERRIfEA

import matplotlib.pyplot as plt
import numpy as np

x = np. Linspace(-1,1,50) #/M (-1, 1) 57478050752
y=2%*x

plt.plot(x,y)
plt.show()
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1. Q1R plo.show() BIERRRBTRAHNER, EARTSFERERMHTSMAEA, RLLIBEEA0ER
show() AJLABHEALERVIEIR,

3.Figure X¥g

BXESESH—AA—MINSR, REEEEHTEGE, 7 matplotlib b, BAERI— figure WK, HLWFE—
BHAVNEOME— Figure WK, BBANMIE—MUEIHEIES A Figure MWK, BHESNMNEOE?

import matplotlib.pyplot as plt
import numpy as np

x = np. Linspace(-1,1,50)

yl=x **2

2=x*2

X NBE— T FiguredtR, FELIAE
plt.figure()

plt.plot(x,yl)
#XEF_figuredtR
plt.figure(num = 3,figsize = (10,5))
plt.plot(x,y2)

plt.show()

TEE— N figure. 27
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1. BB LENSMEGNEND, LG figure FRRBEM 1 FHAREE 2, XEENBAMELIEE A figure Xt
SHRHE, EET— num = 3 (I8, FRBEZMEORE LSRRI figure3,

2. WFE—EN, FIBTLMBISBIEEEE NN, B2 figsize ¥,
3. EFAVRLAEAIAEEMXEY, TR TEETTIEN

plt.plot(x,y2,color = 'red',linewidth = 3.0, linestyle = '--")
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-1.00 —0.75

4. G E MM
BAVEEAAEER LB x, y NAUEEE:

import matplotlib.pyplot as plt
import numpy as np

x = np. Linspace(-1,1,50)

y=x"2

plt.plot(x,y)
plt.show()
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#TEpLt. show() Z TN
plt.xlim((0,2))
plt.ylin((-2,2))
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LSTRYNAITIRERR:

import matplotlib.pyplot as plt
import numpy as np

x = np. Linspace(-1,1,50)
y=x*2

plt.xlabel("x"slabel") #x3 f-
plt.ylabel("y's;abel") #y# £

plt.plot(x,y,color="green', linewidth = 3)
plt.show()



2.0
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TEATAR IR P BB -

new_ticks = np.linspace(-1,2,5)
plt.xticks(new_ticks)

ATERTIZ

plt.yticks([-2,-1,0,1,2],['really bad','b",'c","d", "good'])

good

T
1.00

really bad T T
-1.00 —0.25 0.50 1.25
x'slabel

BPAINSREARIE AR AR A AOBR R -

plt.yticks([-2,-1,0,1,2],[r ' Sreally\ bad$',r'$h$",r"Sc\ \alpha$','d", 'good'])

good

2.00

ca -

really bad T T T
—=1.00 -0.25 0.50 125
x'slabel

R
1. B NRE(ERTIEANER BT TISAVEE X "\" XA X B =18
2. BRI LEEEMN—L8EFIAR, a0 "\alpha" kFER a.

INAIEEIRAMRRAR, AHRHHIR? BAE pltshow() ZAT:

a = 'get current

IXis

ax.spines['right'].set_color('r")
ax.spines['top'].set_color('none")

2.00



HFIREFERIEAXH
ax.xaxis.set_ticks_position('bottom')
H#ACCEPTS: [ 'top' | 'bottom' | 'both'['default’| 'none']

HREXIHHIE (IR ERHIEHRIHEL By )
ax.spines[ 'bottom'].set_position(('data’,0))

#the Ist is in 'outward

#axes : precentage of y axis
#data : depend on y data

ax.yaxis.set_ticks_position('left')
# #ACCEPTS:['top" | 'bottom' | 'both'['default'| none']

HREIER (V) KA E X HEI0L E
ax.spines['left'].set_position(('data',0))

really good 7

normal -

ba
really bad -

5.legend Elf

HAVRSIHRR B figures hRRFNSHFL, BHRAMNIERDSHRLNR? XEFHAZT legend,

HEFLBIEE
L1, = plt.plot(x, y1, label="linear Line")
12, = plt.plot(x, y2, color="red', linewidth=1.0, Llinestyle='--", label="square Lline')

HEBE9IGH Legend (I (L)
HIBEE LA
plt.legend(loc = 'upper right')

= linear line
——- square line

L1, = plt.plot(x, y1, label="linear Line")
12, = plt.plot(x, y2, color="red', linewidth=1.0, Llinestyle='--', label="square Line')

plt. legend(handles = [L1,12],labels = ['up','down'],loc = 'best')
#the ', ' is very important in here L1, = plt...and (2, = plt...for this step
"""legend( handles=(linel, Line2, Line3),
labels=("labell', 'label2', 'label3"),
'upper right')
shadow = True REEFIREHRE
The *loc* location codes are::
'best' : 0,

"upper right'
"upper left'
"lower left'
"Lower right'
"right’

"center left'

"center right' :

"Lower center

"upper center' :
10,0

"center'

1
2
3
4
5
6
7
8
0



——- down

T
1.00 —0.25 0.50 125 2.00

XEFETEME:

1. ANRFATLETE legend FFiENISEFIRE labels, BAHSERELARR, BHRE plot 75iEHANEER label

SHFEENIER, SRNRBLBOERMLSE;

2. HSEFRAD plt.plot ABHERERIR—MEAINSR, MRFAMEFE handle hERXINR, MLMEREAIE
EE—"" 5
legend = plt. legend(handles = [l1,12], labels = ['hu','tang'],loc = 'upper center', shadow = True)

frame = legend.get_frame()
frame.set_facecolor('r')#20%0.9...

6. B F _Eii—L%RF annotation

B R EnEREmFI:

import matplotlib.pyplot as plt
import numpy as np

x = np. Linspace(-3,3,50)
y=2"%x+1

plt.figure(num = 1,figsize =(8,5))
plt.plot(x,y)

ax = plt.gea()
ax.spines[ 'right'].set_color('none")
ax.spines[ 'top'].set_color('none")

GENI
icks_position('bottom")
##Hdata, L WIE N E A

ax.spines['bottom'].set_position(('data",0))

ax.xaxis.set

ax.yaxis.set_ticks_position('left')
ax.spines['left'].set_position(('data',0))

print("----- PafRy == ")
X0 =1
y0 = 2*x0 + 1

plt.plot([x0,x0],[0,y0], k--", Linewidth = 2.5)
plt.scatter([x0],[y0],s = 50,color="b")
plt.annotate(r'$2x+1 = %s$'% y0,xy = (x0,y0),xycoords = 'data’,
xytext=(+30,-30) , textcoords = 'offset points',fontsize = 16
,arrowprops = dict(arrowstyle='->",
connectionstyle="arc3,rad=.2"))
pLt.show()



-2

plt.annotate(r'$2x+1 = %s$'% y0,xy = (x0,y0),xycoords = 'data',
xytext=(+30,-30), textcoords = 'offset points',fontsize = 16
,arrowprops = dict(arrowstyle='->",
connectionstyle="arc3,rad=.2"))

1. xy HEBEH TR RATEAALLR;
2. xycoords = 'data'iEBRIREFEAN xy FATRELIBMNLTRAEERT;

3. xytext=(+30,-30) # textcoords="data" i3 7 X B X FEETIRENIMA x IR090RE + 30 LARIRER y &
% - 30 I8, MEHNEHTERIXFONE;

4. fontsize = 16 FiBIFAAIARNN;

5. arrowprops = dict() IXMEXNFIXEELAEIA, arrowstyle="->"IXMNEEFLAIZEY,
connectionstyle="arc3,rad=.2" iIXFI N AT IH9ETLAEIELUR B ER.

print("----- e )
plt.text(-3.7,3,r'Sthis\ is\ the\ some\ text. \mu\ \sigma_i\ \alpha_t$',
fontdict={"size':16, 'color':'r'})

this is the some text. U o; a;

XEBHNB—T plot F—MESE:

import matplotlib.pyplot as plt
import numpy as np

x = np. Linspace(-3,3,50)
yl = 0.1*x
y2 = x**2

plt.figure()
#zorderfz!
plt.plot(x,yl, Linewidth = 10,zorder = 2, label = r'$y 1\ =\ 0.1*x$")
plt.plot(x,y2, Linewidth = 10,zorder = 1,label = r'$y 2\ =\ x*{2}$")

plt.legend(loc = 'lower right')

pLt.show()



WNSRAL:

#zorder Z IR BT
plt.plot(x,yl, Linewidth = 10,zorder = 1, label = r'$y_1\ =\ 0.1*x$")
plt.plot(x,y2, Linewidth = 10,zorder = 2, label = r'Sy 2\ =\ xA{2}$")

TEEE—TXAE:

import matplotlib.pyplot as plt
import numpy as np

x = np. Linspace(-3,3,50)
yl = 0.1*%
y2 = x**2

plt.figure()

#zorderfEHIEREITF

plt.plot(x,yl, Linewidth = 10,zorder = 1, label = r'$y_1\ =\ 0.1*x$")
plt.plot(x,y2,Linewidth = 10,zorder = 2, label = r'$y 2\ =\ x*{2}§")

plt.ylim(-2,2)

ax = plt.gea()
ax.spines[ 'right'].set_color('none")
ax.spines[ 'top'].set_color('none')

ax.xaxis.set_ticks_position('bottom')
ax.spines[ 'bottom'].set_position(('data’,0))
ax.yaxis.set_ticks_position('left')
ax.spines['left'].set_position(('data"’,0))

plt.show()



—0.51

—1.01

—1.51

2.0

WEEE, BATRIUEREA Vi ERATRRIEEET, BBARIIEAKEK DIE?

print(ax.get_xticklabels())
print(ax.get_yticklabels())

for label in ax.get_xticklabels() + ax.get_yticklabels():

label.set_fontsize(12)

Label.set_bbox(dict(facecolor = 'white',edgecolor="none",alpha = 0.8,zorder = 2))

<a list of 9 Text xticklabel objects>
<a Llist of 9 Text yticklabel objects>

_3__2—_1

XEFEEE:

—-0.51

-1.01

-1.51

-2.0"

1. ax.get_xticklabels() SREVSZRLZ4MRM_EAIEE

2. set_bbox() X4 bbox FEABMARH_EAVEIFAIBR—/MRIKE,, MERKATTLURBEEHRE;

3. facecolor = 'white',edgecolor="none, H—PSEFTIIXA box WRTENES, B LAEHRE.

7. EEIRIFRSE

1.scatter B

import matplotlib.pyplot as plt
import numpy as np

n = 1024

X = np.random.normal(0,1,n)

Y = np.random.normal(0,1,n)

T = np.arctan2(Y,X)#for color later on

plt.scatter(X,Y,s = 75,c = T,alpha = .5)

plt.xtim((-1.5,1.5))
plt.xticks([1)#ignore xticks
plt.ylim((-1.5,1.5))
plt.yticks([1)#ignore yticks
plt.show()



2. FERE

import matplotlib.pyplot as plt
import numpy as np

n=12
X = np.arange(n)
Y1 = (1 - X/float(n)) * np.random.uniform(0.5,1.0,n)
Y2 = (1 - X/float(n)) * np.random.uniform(0.5,1.0,n)
#facecolor: REHIENE ; edgeco lor : IIHERIETE
plt.bar(X,+Y1,facecolor = '#9999ff", edgecolor = 'white')
plt.bar(X,-Y2,facecolor = '#ff9999',edgecolor = 'white')
#ERtextFEEIZ L
# plt.text(0 + 0.4, 0 + 0.05, "huhu")
for x,y in zip(X,Y1):

#ha : horizontal alignment

#va : vertical alignment

plt.text(x + 0.01,y+0.05,'%.2f '%y,ha = 'center',va='bottom"')

for x,y in zip(X,Y2):
# ha : horizontal alignment
# va : vertical alignment
plt.text(x+0.01,-y-0.05, '%.2f '%(-y) ,ha="center" ,va="top")

plt.xtim(-.5,n)
plt.yticks([])
plt.ylim(-1.25,1.25)
plt.yticks([])

plt.show()
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3.Contours FE4E

import matplotlib.pyplot as plt
import numpy as np

def f(x,y):
#the height function
return (1-x/2 + x**5+y**3) * np.exp(-x **2 -y**2)

n =256

<

= np. Linspace(-3,3,n)
= np. Linspace(-3,3,n)
#meshgr i dERE T 1N 4473 _L B9 2 7 FET L ETRIAS.
X,Y = np.meshgrid(x,y)

<

#use plt.contourf to filling contours

#X Y and value for (X,Y) point

#X BRI B FEE LA MEL1ES, WRBOWS HE2+
#AU8B 5 E10F

#l 4 MRE

&,

plt.contourf(X,Y,f(X,Y),8,alpha = .75,cmap = plt.cm.hot)

#use plt.contour to add contour lines
C = plt.contour(X,Y,f(X,Y),8,colors = 'black', Linewidth = .5)




#adding label
plt.clabel(C,inline = True,fontsize = 10)

#ignore ticks
plt.xticks([1)
plt.yticks([])

pLt.show()

4.image BlF

import matplotlib.pyplot as plt
import numpy as np

#image data

a = np.array([0.313660827978, 0.365348418405, 0.423733120134,
0.365348418405, 0.439599930621, 0.525083754405,
0.423733120134, 0.525083754405, 0.651536351379]).reshape(3,3)

for the value of "interpolation”, check this:
http://matplotlib.org/examples/images_contours_and_fields/interpolation_methods.html
for the value of "origin"= ['upper', 'lower'], check this:
http://matplotlib.org/examples/pylab_examples/image_origin.htmlL

H#ETES

#XBfcmap="bone 'FH Fplt.cm. bone

plt.imshow(a,interpolation = 'nearest',cmap = 'bone' ,origin = 'up')

[yl
plt.colorbar(shrink = .92)

#ignore ticks
plt.xticks([])
plt.yticks([1)

plt.show()

5.3D #E

import numpy as np
import matplotlib.pyplot as plt
from mpl_toolkits.mplot3d import Axes3D

fig = plt.figure()

ax = Axes3D(fig)

#X ¥ value

X = np.arange(-4,4,0.25)
Y = np.arange(-4,4,0.25)
X,Y = np.meshgrid(X,Y)

R = np.sqrt(X**2 + Y**2)
#hight value

Z = np.sin(R)

ax.plot_surface(X, Y, Z, rstride=l, cstride=1, cmap=plt.get_cmap('rainbow"))

0.65



Argument Description

*X*, *Y*, *Z* Data values as 2D arrays

*rstride* Array row stride (step size), defaults to 10
*cstride” Array column stride (step size), defaults to 10
*color* Color of the surface patches

*cmap* A colormap for the surface patches.

*facecolors* Face colors for the individual patches

*norm* An instance of Normalize to map values to colors
*vmin* Minimum value to map

*vmax* Maximum value to map

*shade* Whether to shade the facecolors

# I think this is different from pl(t12_contours
ax.contourf(X, Y, Z, zdir='z",

Argument  Description

offset=-2, cmap=plt.get_cmap('rainbou'))

*X*, *Y*, Data values as numpy.arrays
7
*zdir* The direction to use: x, y or z (default)

*offset* If specified plot a projection of the filled contour

on this position in plane normal to zdir

ax.set_zlim(-2, 2)
plt.show()

8. ZEIGHET

1. {#F3 subplot &L

import matplotlib.pyplot as plt
plt.figure(figsize = (6,5))

axl = plt.subplot(3,1,1)
axl.set_title("axl title")
plt.plot([0,1],[0,1])

X THIE T FUIRBIBGELUIIIIIET 5
HELEBIFE—ITEREI TS

ax2 = plt.subplot(334)
ax2.set_title("ax2 title")

&

ax3 = plt.subplot(335)
ax4 = plt.subplot(336)

ax5 = plt.subplot(325)
ax6 = plt.subplot(326)
plt.show()



ax1 title
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import matplotlib.pyplot as plt

plt.figure(figsize = (6,4))
#plt.subplot(n_rows,n_cols,plot_num)

plt.subplot(211)

# figure splits into 2 rows, 1 col, plot to the Ist sub-fig
plt.plot([0, 1], [0, 1])

plt.subplot(234)
# figure splits into 2 rows, 3 col, plot to the 4tl
plt.plot([0, 1], [0, 2])

sub-fig

plt.subplot(235)
# figure splits into 2 rows, 3 col, plot to the 5th sub-fig

plt.plot(f0, 11, [0, 3])

plt.subplot(236)
# figure splits into 2 rows, 3 col, plot to the 6th sub-fig

plt.plot([0, 11, [0, 41)

plt.tight_layout()
pLt.show()
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2. IEER

#method 1 g
import matplotlib.pyplot as plt
plt.figure()

22X rowspar, &1

plt.subplot2grid((3,3),(0,0),colspan = 3,rowspan = 1)

1.set_title() )
axl.set_title("axl_title")
ax2 = plt.subplot2grid((3,3),(1,0),colspan = 2,rowspan = 1)
ax3 = plt.subplot2grid((3,3),(1,2),colspan = 1,rowspan = 2)

ax4 = plt.subplot2grid((3,3),(2,0),colspan = 1,rowspan = 1)
ax5 = plt.subplot2grid((3,3),(2,1),colspan = 1,rowspan = 1)

pLt.show()



ax1_title
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import matplotlib.pyplot as plt
import matplotlib.gridspec as gridspec
plt.figure()
gs = gridspec.6ridSpec(3,3)
axl = plt.subplot(gs[0,:])
axl.set_title("axl title")
ax2 = plt.subplot(gs[1,:2])
ax2.plot([1,2],[3,4],'r")
ax3 = plt.subplot(gs[1:,2:])
ax4 = plt.subplot(gs[-1,0])
ax5 = plt.subplot(gs[-1,-2])
plt.show()
ax1 title
1.0
0.5 1
0.0 T T T T
0.0 0.2 0.4 06 ;¢ 0.8
4.0 4 -
3.5 8
3.0 17 T T T T T 1
1.0 L0 1.2 145016 1.8 2.0
.4
0.5 4 .5 .2
0.0 T .0 T .0 T
0.0 0.5 10 0.0 0.5 1.0 0.0 0.5

import matplotlib.pyplot as plt

f,((ax11,ax12), (ax13,ax14)) = plt.subplots(2,2,sharex = True,sharey = True)
axll.set_title("all title")
ax12.scatter([1,2],[1,2])

plt.show()
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3. EhE
import matplotlib.pyplot as plt
fig = plt.figure()
x = [1,2,3,4,5,6,7]
y = [1,3,4,2,5,8,6]
#be Loy E C
left, bottom, width, height = 0.1, 0.1, 0.8, 0.8
#UIRIEFE axe I
axl = fig.add_axes([left, bottom, width, height])#
axL.plot(x,y,'r")
axl.set_xlabel('x")
axl.set_ylabel('y")
axl.set_title('title")
ax2 = fig.add_axes([0.2, 0.6, 0.25, 0.25]) # inside axes
ax2.plot(y, x, 'b")
ax2.set_xlabel('x")
ax2.set_ylabel('y")
ax2.set_title('title inside 1')
# different hod to add axes
plt.axes([0.6, 0.2, 0.25, 0.25])
plt.plot(y[::-1], x, 'g")
plt.xlabel("x")
plt.ylabel('y")
plt.title('title inside 2")
plt.show()
title
s title inside 1
6 4
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4. RALHRER

import matplotlib.pyplot as plt
import numpy as np

X = np.arange(0,10,0.1)
yl=0.05*x ** 2
y2=-1*yl

fig,ax1 = plt.subplots()

ax2 = axl.twinx()
1.plot(x,y1,'g-")

2.plot(x,y2,'b-")

a

=

a

=

a

=
=3

.set_xlabel('X data")



axl.set_ylabel('V1 data',color = 'g')
ax2.set_ylabel('V2 data',color = 'b')

pLt.show()

9.animation FiE

import numpy as np

from matplotlib import pyplot as plt
from matplotlib import animation

fig,ax = plt.subplots()

x = np.arange(0,2*np.pi,0.01)

IXE B

line, = ax.plot(x,np.sin(x))

def animate(i):

return Lline,

def init():

Line.set_ydata(np.sin(x))

return Lline,

# call the animator.

# blit=True dose not work on Mac, set blit=False

# interval= update frequency

#frames:

plt.show()
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m
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T T T T T T
0 2 4 6 8 10
X data
Line.set_ydata(np.sin(x + i/10.0))#updata the data
blit=True means only re-draw the parts that have changed.
ani = animation.FuncAnimation(fig=fig, func=animate, frames=100, init_func=init,
interval=20, blit=False)
1.00 4
0.75
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0.25 1
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http://ksria.com/simpread
http://ksria.com/simpread/docs/#/%E8%AF%8D%E6%B3%95%E5%88%86%E6%9E%90%E5%BC%95%E6%93%8E

