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import matplotlib.pyplot as plt
import numpy as np

x=np.arange(-3,3,0.01)
plt.plot(x,sin(x))
plt.show()
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#!/usr/bin/python

import numpy as np
import matplotlib.pyplot as plt

fs =18
ms =10

all_files = [ 'nets' + str(i) + ".txt' for i in np.arange(1,5) ]
plot_file = "dots.ex1.png"
data = [ np.loadtxt(all_files][i]) for i in range(0, len(all_files))]

subdata = data[0]

plt.plot(subdatal:,6], subdatal[:,9], 'r+', markersize = ms, label = 'Nets 1')
subdata = data[1]

plt.plot(subdatal:,6], subdatal:,9], 'mx’, markersize = ms, label = 'Nets
2"

subdata = data[2]

plt.plot(subdatal:,6], subdatal[:,9], 'bs', markersize = ms, label = 'Nets
3"

subdata = data[3]

plt.plot(subdatal:,6], subdatal:,9], 'gv', markersize = ms, label = 'Nets
4"

plt.title('This is title', fontsize=fs)

plt.xlabel('Clustering Coefficient', fontsize=fs)

plt.ylabel('Efficiency', fontsize=fs)

plt.xlim((0,1))

plt.ylim((0,1))

for label in plt.gca().xaxis.get_ticklabels():
label.set_fontsize(fs)

for label in plt.gca().yaxis.get_ticklabels():
label.set_fontsize(fs)

plt.legend(loc=0, fontsize=fs)

plt.savefig(plot_file, bbox_inches="tight')
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#!/usr/bin/python

import numpy as np

import matplotlib.pyplot as plt eps: plot_file = "dots.ex1.eps”
pdf: plot_file = "dots.ex1.pdf"

fs =18 jpg: plot_file = "dots.ex1.jpg"
ms = 10 ps: plot_file = "dots.ex1.ps"

all_files = [ 'nets' + str(i) + ".txt' for i in-np.arange(1,9) ]

plot_file = "dots.ex1.png"

data = [ np.loadtxt(all_files[i]) for i in range(0, len(all_files))]

(F2)
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Spring@.nuntin: ~/Locuments/Lie . Ties/acne.papers/FNAS.pa. A Springl@s.nuntin: rmediassprings/vvuRRAWOrKspace/cxp

1 ﬂindex size edges density average_degree average_strength transitivity average path_len
B%T#a:l:%‘ E@ﬁ?u&l\ 2 1 109 728 0.123683 13.3578 161.413 0.357562 2.27115 1.33539 0.500351
7 5 3 113 721 ©.113938 12.7611 166.425 0.352073 2.40629 1.31566 0.479327
L[Z\;ﬁ)%j‘z:lg =] }’E&i—‘—* 107 669 0.117969 12.5047 161.028 0.344682 2.60395 1.35447 0.465328
‘[); =] 715 ;ﬁz‘ 107 594 0.104743 11.1028 1068.449 0.280951 2.43767 1.32705 0.472418

107 784 0.138247 14.6542 171.925 0.422711 2.32816 1.38586 0.500685
113 683 0.107933 12.0885 153.239 0.322037 2.561 1.34077 0.461823

116 637 ©.0955022 10.9828 156.828 0.381426 2.60585 1.34234 0.44522
113 721 0.113938 12.7611 134.779 0.349323 2.31762 1.45141 0.471882
110 447 0.0745621 8.12727 94.2727 0.279387 2.77314 1.45311 0.419136
94 415 0.0949439 B.82979 112.213 0.275481 2.51384 1.27526 0.455487
162 483 0.0937682 9.47059 123.157 0.322886 2.55318 1.37508 0.432667
128 796 0.0979331 12.4375 169.312 0.360009 2.53925 1.36148 0.456385
142 1162 0.116072 16.3662 237.113 0.34337 2.43802 1.29922 0.480107
141 1146 0.116109 16.2553 209.475 0.334889 2.32847 1.29258 0.490804
142 1218 0.121666 17.1549 212.493 0.344131 2.21307 1.27281 0.506854
144 1181 0.114705 16.4028 217.306 0.334578 2.26777 1.31857 0.496615
143 1000 0.0984931 13.986 226.14 0.373769 2.49837 1.2692 0.461795
146 1442 0.136231 19.7534 237.712 0.350236 2.28758 1.30791 0.506086
146 1083 0.102315 14.8356 208.397 0.346318 2.39879 1.33441 0.461083
151 1332 0.117616 17.6424 231.735 0.347251 2.28124 1.30113 0.497071
153 1252 0.107671 16.366 231.216 0.328791 2.3581 1.3075 0.483087
151 1205 0.106402 15.9603 232.675 0.33985 2.37572 1.37125 0.479929
155 1501 0.125765 19.3677 271.652 ©.349539 2.33238 1.29693 0.496255
153 1659 0.0910733 13.8431 193.725 0.329297 2.4859 1.37914 0.459652
150 1100 0.098434 14.6667 223.093 0.348827 2.49826 1.29105 0.460735
150 1272 0.113826 16.96 216.787 0.323056 2.25754 1.31288 0.497248
149 1089 0.0987666 14.6174 194.872 0.340882 2.42291 1.31401 0.469959
149 1300 0.117903 17.4497 266.215 0.361846 2.41475 1.2952 0.482786
151 1176 ©0.103841 15.5762 196.291 0.309905 2.33227 1.28445 0.483981
151 1289 0.113819 17.0728 245.073 0.34061 2.2921 1.31368 0.493607
148 1119 ©.102868 15.1216 216.122 0.34438 2.42627 1.30015 0.472496
147 1117 0.164091 15.1973 202.082 0.378156 2.65343 1.42389 0.454091
155 1511 0.126602 19.4968 261.419 0.370815 2.44214 1.3379 0.489167
152 1045 0.0910596 13.75 191.763 0.322696 2.4932 1.30269 0.459574
147 1273 0.118628 17.3197 224.844 0.367379 2.29951 1.34774 0.49396
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subdata = datal0]

plt.plot(subdata[:,Gmta[:ﬂ], 'r+', markersize = ms, label = 'Nets 1)

subdata = data[1]

plt.plot(subdata[:,6], subdatal:,9], 'mx', markersize = ms, label = 'Nets 2')
subdata = datal2]

plt.plot(subdata[:,6], subdatal:,9], 'bs', markersize = ms, label = 'Nets 3')

subdata = datal[3]

plt.plot(subdata[:,6], subdatal[:,9], 'gv', markersize = ms, label = 'Nets 4')

plt.title('This is title', fontsize=fs)

plt.xlabel('Clustering Coefficient', fontsize=fs)

plt.ylabel('Efficiency’, fontsize=fs)

plt.xlim((0,1))

plt.ylim((0,1))

for label in plt.gca().xaxis.get _ticklabels():
label.set_fontsize(fs)

for label in plt.gca().yaxis.get_ticklabels():
label.set_fontsize(fs)

plt.legend(loc=0, fontsize=fs)

plt.savefig(plot_file, bbox_inches='"tight')
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plot(x, y) # plot x and y using default line style and color
plot(x, y, 'bo') # plot x and y using blue circle markers

plot(y, 'r+')  # ditto, but with red plusses
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plot(x1, y1, 'g™', x2, y2, 'g-") plot(x1, y1, x2,

ZHA Tt X A kwargsIE =

'g?-' VS color='g', marker=""", Is="-'
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Colors

FRiA], Ulred
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black

gray

silver
whitesmoke
rosybrown
firebrick

.
darksalmon
sienna
sandybrown
bisque

tan
moccasin
floralwhite
gold
darkkhaki

lightgoldenrodyellow

olivedrab
chartreuse
darksage
lightgreen

green
mediumseagreen

mediumaquamarine

mediumturquoise
darkslategrey
g

cadetblue
skyblue
dodgerblue
slategray
ghostwhite
darkblue
slateblue
blueviolet
mediumorchid
purple
magenta
hotpink

pink
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grey

lightgrey
white
lightcoral
maroon
mistyrose
coral

seashell
peachpuff
darkorange
navajowhite
orange
darkgoldenrod
lemonchiffon
ivory

olive
yellowgreen
lawngreen
honeydew
forestgreen

g

springgreen
aguamarine
azure
darkslategray
cyan
powderblue
lightskyblue
lightslategray
lightsteelblue
lavender
mediumblue
darkslateblue
indigo

thistle
darkmagenta
orchid
lavenderblush
lightpink
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dimgray
darkgrey
lightgray
W
indianred
darkred
salmon
orangered
chocolate
peru
burlywood
blanchedalmond
wheat
goldenrod
khaki
beige

Y
darkolivegreen
sage
darkseagreen
limegreen

lime
mintcream
turquoise
lightcyan

teal

aqua

lightblue
steelblue
lightslategrey
cornflowerblue
midnightblue
blue
mediumslateblue
darkorchid
plum

m
mediumvioletred
palevioletred
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gainsboro
snow

brown

red

tomato
lightsalmon
saddlebrown
linen
antiquewhite
papayawhip
oldlace
cornsilk
palegoldenrod
lightyellow
yellow
greenyellow
lightsage
palegreen
darkgreen
seagreen

mediumspringgreen

lightseagreen
paleturquoise
darkcyan
darkturquoise
deepskyblue
aliceblue
slategrey
royalblue
navy

b
mediumpurple
darkviolet
violet

B fuchsia
Bl deeppink
B crimson
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plot PR L = 5K

« 0 ffiFHLine2D e =%k

— Ihttp:I//mathotIib.org/api/pyplot_api.html#matplotlib.pyp
ot.plot

— class matplotlib.lines.Line2D(xdata, ydata,
linewidth=None, linestyle=None, color=None,
marker=None, markersize= None
markeredgeW|dth None, markeredgecolor=None,
markerfacecolor=None, markerfacecoloralt=u'none',
fillstyle=u'full’, antialiased=None,
dash capstyle None, solid capstyle None,
dash_joinstyle=None, solid_joinstyle=None,
pickradius=5, drawstyle None, markevery= None,
**kwargs)
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alpha

antialiased or aa
axes

colororc
drawstyle
fillstyle

label

linestyle or Is

linewidth or lw

float (0.0 transparent through 1.0 opaque)

[True | False]

an Axes instance

any matplotlib color

[‘default’ | ‘steps’ | ‘steps-pre’ | ‘steps-mid’ | ‘steps-post’]
[“full’ | ‘left’ | ‘right’ | ‘bottom’ | ‘top’ | ‘none’]

string or anything printable with ‘%s’ conversion

(<" | =-"1"-"["" | 'None' | "" [ "]

float value in points
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Line2Dw] LI4E E B SE

marker A valid marker style

markeredgecolor or mec any matplotlib color

markeredgewidth or mew float value in points

markerfacecolor or mfc any matplotlib color

markerfacecoloralt or mfcalt any matplotlib color

markersize or ms float

markevery [None | int | length-2 tuple of int | slice |
list/array of int | float | length-2 tuple of float]

xdata 1D array

ydata 1D array

visible [True | False]



fill style

fill style

‘none’ (oL g0 markeredgecolor (mec)
markeredgewidth (mew)
top’ @ & & & e markerfacecolor (mfc)
markerfacecoloralt (mfcalt
'bottom' @& .- & 7 — 7 S— ) ( )
‘right' @ ® O O 0
‘left' @ @ @ @ @
SRR S — a—

1. AR B o, AEKE
2. Hi&%Ecolor, 4T [EIFBHEE T mecHimfc
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subdata = datal0]

99009,

Al ms = ms

pIt.pIot(subdata[:,Gma[:ﬂ], 'r+', markersize mbel = 'Nets 1)

subdata = data[1]

plt.plot(subdata[:,6], subdatal:,9], 'mx', markersize = ms, label = 'Nets 2')

subdata = datal[2]

plt.plot(subdata[:,6], subdatal[:,9], 'bs', markersize = ms, label = 'Nets 3')

subdata = data[3]

plt.plot(subdata[:,6], subdatal:,9], 'gv', markersize = ms, label = 'Nets 4')

plt.title('This is title', fontsize=fs)

plt.xlabel('Clustering Coefficient', fontsize=fs)

plt.ylabel('Efficiency’, fontsize=fs)

plt.xlim((0,1))

plt.ylim((0,1))

for label in plt.gca().xaxis.get_ticklabels():
label.set_fontsize(fs)

for label in plt.gca().yaxis.get _ticklabels():
label.set_fontsize(fs)

plt.legend(loc=0, fontsize=fs)

plt.savefig(plot_file, bbox inches='"tight')
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title PRAN

» matplotlib.pyplot.title(s, *args, **kwargs)
— label: str

— fontdict: dict

« BN K. {fontsize’: rcParams[‘axes.titlesize’],
fontweight’ : rcParamsJ['axes.titleweight’],
‘verticalalignment’: ‘baseline’, ‘horizontalalignment’:
loc}

—loc : {'center’, ‘left’, ‘right’}, str, optional
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title PRIN
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— class matplotlib.text. Text(x=0, y=0, text=u",
color=None, verticalalignment=u'baseline’,
horizontalalignment=u'left,
multialignment=None, fontproperties=None,
rotation=None, linespacing=None,
rotation_mode=None, **kwargs)
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Textr] DI+5 5E 24

alpha

axes
backgroundcolor

color orc

family or fontfamily or
fontname or name

fontproperties or
font_properties

horizontalalignment or ha
label

position

float (0.0 transparent through 1.0 opaque)
an Axes instance
any matplotlib color

any matplotlib color

[FONTNAME | ‘serif’ | ‘sans-serif | ‘cursive’ | ‘fantasy’ |
‘monospace’ ]

a matplotlib.font_manager.FontProperties instance
[ ‘center’ | ‘right’ | ‘left’ ]
string or anything printable with ‘%s’ conversion

(x,y)
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Textr] DI$5 € 2%

rotation

size or fontsize

stretch or fontstretch

style or fontstyle
text

verticalalignment or va or ma

visible

weight or fontweight

[ angle in degrees | ‘vertical’ | ‘horizontal’ ]

[size in points | ‘xx-small’ | ‘x-small’ | ‘small’ | ‘medium’ | ‘large’ | x-
large’ | ‘xx-large’ ]

[a numeric value in range 0-1000 | ‘ultra-condensed’ | ‘extra-
condensed’ | ‘condensed’ | ‘semi-condensed’ | ‘normal’ | ‘semi-
expanded’ | ‘expanded’ | ‘extra-expanded’ | ‘ultra-expanded’ ]

[ ‘normal’ | ‘italic’ | ‘oblique’]

string or anything printable with ‘%s’ conversion
[ ‘center’ | ‘top’ | ‘bottom’ | ‘baseline’ ]

[True | False]

[a numeric value in range 0-1000 | ‘ultralight’ | ‘light’ | ‘normal’ |
‘regular’ | ‘book’ | ‘medium’ | ‘roman’ | ‘semibold’ | ‘demibold’ |
‘demi’ | ‘bold’ | ‘heavy’ | ‘extra bold’ | ‘black’ ]

float

float
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— WEXHEE . xlim K%L

— I EYHTLHE . ylimeRZL

xmin, xmax = xlim() # return the current xlim
xlim( (xmin, xmax) ) # set the xlim to xmin, xmax
xlim( xmin, xmax ) # set the xlim to xmin, xmax

xlim(xmax=3) # adjust the max leaving min unchanged
xlim(xmin=1) # adjust the min leaving max unchanged
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» xscale/yscale(scale, **kwargs)
— scalelJ3FHUE: 'linear' | 'log' | 'symlog'

basex/basey The base of the logarithm log, symlog

subsx/subsy Where to place the subticks between each major log, symlog
tick. Should be a sequence of integers.

nonposx/nonposy ['mask' | 'clip' ]; non-positive values in x or y can log
be masked as invalid, or clipped to a very small
positive number.

linthreshx/linthreshy The range (-x, x) within which the plot is linear (to symlog
avoid having the plot go to infinity around zero).

linscalex/linscaley This allows the linear range (-linthresh to linthresh) symlog
to be stretched relative to the logarithmic range.
Its value is the number of decades to use for each
half of the linear range.
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ot.semilogx(*args, **kwargs)
ot.semilogy(*args, **kwargs)
ot.loglog(*args, **kwargs)

matplotlib.pyp
matplotlib.pyp
matplotlib.pyp

Z%{Jd]plot (Line2D)
xscalelyscale FRE 1) X ]

— xscale/yscale Hix EAIRR, KA

RS
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* matplotlib.pyplot.xticks(*args, **kwargs)
« matplotlib.pyplot.yticks(*args, **kwargs)
— Al ffi FH Textiy =4k

# return locs, labels where locs is an array of tick locations and
# labels is an array of tick labels.
locs, labels = plt.xticks()

# set the locations of the xticks
plt.xticks( np.arange(6) )

# set the locations and labels of the xticks
plt.xticks( np.arange(5), ('Tom', 'Dick’, 'Harry', 'Sally', 'Sue') )

plt.xticks( np.arange(12), calendar.month_name][1:13], rotation=17 )

# 73 oh—Mrik
plt.gca().set_xticks(np.arange(12))
plt.gca().set_xticklabels(calendar.month_name[1:13], rotation=17)
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« matplotlib.pyplot. Iegend(*args **kwargs)
~ loc: default 0

— fontsize 'best'
— numpoints 'upper right' 1
— shadow 'upper left' 2
— bbox_to_anchor ‘lower left' 3
- 'lower right' 4
right’ 5
@ @ @ ‘center left’ 6
‘center right' 7
@ @ 'lower center' 8
‘upper center' 9
@ @ @ ‘center’ 10
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Model length
Data length
Total message length | //

1.0 1.5 2.0 2.5 3.0
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import numpy as np
import matplotlib.pyplot as plt

# Make some fake data.

a = b = np.arange(0,3, .02)
C = np.exp(a)

d=c[::-1]

# Create plots with pre-defined labels.

plt.plot(a, c, 'k--', label="Model length')
plt.plot(a, d, 'k:', label="Data length")

,\/U\A

plt.plot(a, c+d, 'k', label="Total message length')

legend = plt.legend(loc="upper center’,

shadow=True, fontsize="x-large")

# Put a nicer background color on the legend.
legend.get_frame().set_facecolor('#00FFCC")

plt.show()
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« matplotlib.pyplot.savefig(*args, **kwargs)
— AR DTS

— plt.savefig(plot_file, bbox inches="tight)
* bboxinches="tight' £+ N5 EZ 1) Hil
o oy i psA& OB LT X 24K

— HAhZEL

° ﬁﬂgiﬂfﬁﬁ)

t.show()
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« matplotlib.pyplot.grid(b=None, which=u'major’, axis=u'both’,
**kwargs)
— b: [True | False], /& FT /A%, BRIN oD
— which: ['major' | 'minor' | 'both"], ZEMFFRALFRALFT AL, ERIA A'major’
— axis: ['both' | 'x' | 'y"], TELkFNRE 2 | H ek | Hpssk, BRI A'both’
— Wn] i FLine2DH 2%k
— BRI plt.grid()




EZ

99009,

4

™~

A AR

* matplotlib.pyplot.subplot(*args, **kwargs)

Damped oscillation

Undamped

— subplot(nrows, ncols, plot_number)

— UIARECTHR /N

A tale of 2 subplots

7

time (s)

2.0

plt.show()

~10, 7] LL5 isubplot(211)

import numpy as np
import matplotlib.pyplot as plt

x1 = np.linspace(0.0, 5.0)
x2 = np.linspace(0.0, 2.0)
y1 =np.cos(2 * np.pi * x1) *
y2 = np.cos(2 * np.pi * x2)

5 plt.subplot(2, 1, 1)

plt.plot(x1, y1, 'yo-')

plt.title('A tale of 2 subplots')
plt.ylabel('Damped oscillation")

plt.subplot(2, 1, 2)
plt.plot(x2, y2, 'r.-")
plt.xlabel('time (s)")
plt.ylabel("Undamped')

np.exp(-x1)

kR - B
urml.arg.cn



1.8

8.8 |
8.6
2.4
8.2

6.%

1.0

8.8 |
8.6
8.4
8.2
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AL

1.8

99009,

A AR

1 — 11

4 8.8
4 B.6
1 8.4
1 8.2

plt.subplot(221) # SF—47HI A

1 1 1 1
.8 B.2 8.4 8.6 9.8 1.@6‘%.

a E.’r.l2 @:4 @:6 ELIS 1:@ plt SprIOt(222)# o /_‘EI/JEIEI

plt.subplot(212) # 55 — 347
plt.show()

1
8.4

1
8.6

|
6.8 1.8
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3.0

251

201

15+

2.5}

2.0}

151

1.0

1)rees

—  test?

0.5

1.0 15

— testl
1| — test2

0.0 [}5 10

VUoCHH

15 20

90000 scun -u3
AN

X

~

(locHIxAHXT A PR, locHTyAHX T

AR, AR BE, AHX 1 )
“Iu#: DUICHRIETIAS

WUUSMGH)

import matplotlib.pyplot as plt

plt.subplot(211)

plt.plot([1,2,3], label="test1")

plt.plot([3,2,1], label="test2")

# Place a legend above this legend, expanding
#itself to fully use the given bounding box.
plt.legend(bbox _to anchor=(0., 1.02, 1., .102),
loc=3, ncol=2, mode="expand",

)

olt.subplot(223)] FIPIS LA R 40

plt.plot([1,2,3], Iabel—"test1")

plt.plot([3,2,1], label="test2")

# Place a legend to the right of this smaller
# figure.

plt.legend(bbox to anchor=(1.05, 1), loc=2,
borderaxespad=0.)

plt.show()
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import matplotlib.pyplot as plt

line1, = plt.plot([1,2,3], label="Line 1",
linestyle="'--")
line2, = plt.plot([3,2,1], label="Line 2",
linewidth=4)

# Create a legend for the first line.
first_legend = plt.legend(handles=[line1], loc=1)

# Add the legend manually to the current Axes.

=i m— | ine 2

10k - - - ax = plt.gca().add_artist(first_legend)

0.0 0.5 1.0 15 2.0

# Create another legend for the second line.
WA IBAT LI plt.legend(handles=[line2], loc=4)

plt.show()
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hist

G636 I—Ilistngrgm of iQ

uﬂz5m._m“.ﬁFJMLﬁElﬂ.

D20 [miimnmmipecas e,
Dgl5m._“_.é”m.“”i
T3 a e ] DURUTINN. SR

G005 L comsabios

0.000

40 60 80 100

Smarts

120

140

160

import numpy as np
import matplotlib.pyplot as plt

mu, sigma = 100, 15
X = mu + sigma * np.random.randn(10000)

# the histogram of the data
n, bins, patches = plt.hist(x, 50, normed=1,
facecolor='g', alpha=0.75)

plt.xlabel('Smarts’)

plt.ylabel('Probability')

plt.title('Histogram of 1Q")

plt.text(60, .025, r'S\mu=100,\ \sigma=15%')
plt.axis([40, 160, 0, 0.03])

plt.grid(True)

plt.show()
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histpR %%

« matplotlib.pyplot.hist(x, bins=10, range=None,
normed=False, weights=None, cumulative=False,
bottom=None, histtype=u'bar’, align=u'mid’,
orientation=u'vertical’, rwidth=None, log=False,
color=None, label=None, stacked=False, hold=None,
**kwargs)

— x: —PHIREE 2R (o AFRBERSE, KETDA—E0)
— range: Jo

— weights: x LA TTEXTbins E B9 vimk (ERIAN1)

— bottom: £ 8 K B bins i 51 3k

— histtype: ['bar' | 'barstacked’ | 'step’ | 'stepfilled']

— align: ['left' | 'mid' | 'right']

— orientation: ['horizontal' | 'vertical']

— rwidth: barfiX}bin ) 5 &

— color: —FEi A E e (E XA R EHEE )
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text PRZX

« matplotlib.pyplot.text(x, y, s, fontdict=None,
withdash=False, **kwargs)
— Add text in string s to axis at location X, y, data coordinates
— FEX ARSI AR, 5 EEAE
— A HTexti i i 244



0.030

0025}

0.020 ¢

Probability

0.010
0.005

0.000
40

py—

SEEINEES S

0.015

Histogram of 1Q: =100, 7 =15

=]
[
e |

-

60 80

100
Smarts

120

140

160

JPQO

,\/U\A

import numpy as np
import matplotlib.mlab as mlab
import matplotlib.pyplot as plt

# example data

mu = 100 # mean of distribution

sigma = 15 # standard deviation of distribution
X = mu + sigma * np.random.randn(10000)

num_bins = 50

# the histogram of the data

n, bins, patches = plt.hist(x, num_bins, normed=1,
facecolor='green’, alpha=0.5)

# add a 'best fit' line

y = mlab.normpdf(bins, mu, sigma)

plt.plot(bins, vy, 'r--')

plt.xlabel('Smarts')

plt.ylabel('Probability')

plt.title(r'Histogram of 1Q: $\mu=1009%, $\sigma=15%')

# Tweak spacing to prevent clipping of ylabel
plt.subplots_adjust(left=0.15)
plt.show()

kR - B
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bar/barh

matplotlib.pyplot.bar(left, height, width=0.8,
bottom=None, hold=None, **kwargs)

matplotlib.pyplot.barh(bottom, width, height=0.8,

left=None, hold=None, **kwargs)

— [mleft, left + width, bottom, bottom + heightix It 45 £k
NI

— HAthZ=% (W~pR%—4F ) . color, edgecolor,
linewidth, xerr, yerr, ecolor (error barffZi ),
capsize (errorbarfy) X/]7), error_kw, align ( or
'center’), orientation ( or 'horizontal'), log

&S TR R R A Ja




Scores

O

50 -

30

20
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&
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Scores by group and gender

HE Men

l l 1 Women ||
)
G2 G3 G4
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{barft)— ™51+

#!/usr/bin/env python
import numpy as np
import matplotlib.pyplot as plt

N=5

menMeans = (20, 35, 30, 35, 27)

womenMeans = (25, 32, 34, 20, 25)

menStd =(2, 3,4, 1, 2)

womenStd = (3, 5, 2, 3, 3)

ind = np.arange(N) # the x locations for the groups
width = 0.35 # the width of the bars: can also be
len(x) sequence

p1 = plt.bar(ind, menMeans, width, color="r',

yerr=womenStd)

p2 = plt.bar(ind, womenMeans, width, color="y',
bottom=menMeans, yerr=menStd)

plt.ylabel('Scores')

plt.title('Scores by group and gender")
plt.xticks(ind+width/2., ('G1", 'G2', 'G3', 'G4', 'G5') )
plt.yticks(np.arange(0,81,10))

plt.legend( (p1[0], p2[0]), (‘Men', 'Women') )

plt.show()
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errorbar) | 1L

matplotlib.pyplot.errorbar(x, y, yerr=None, xerr=None, fmt=u",
ecolor=None, elinewidth=None, capsize=3, barsabove=False,
lolims=False, uplims=False, xlolims=False, xuplims=False,
errorevery=1, capthick=None, hold=None, **kwargs)

— AT LU FHplotrR B it =5k

import numpy as np
import matplotlib.pyplot as plt

\ | | #example data

X | Eim x = np.arange(0.1, 4, 0.5)
s | y=np.exp(-x)

plt.errorbar(x, y, xerr=0.2, yerr=0.4)
plt.show()
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« matplotlib APItL&A =2, ArtistZAH A 1Y 5
22450, B UNANEREIFR | SO R 2655 pY 2 1l A
filfo WETRANTAFAisHTAE, AT SO
JIRJZ B2 40779
o H3fl HArtistsBI K SR PRER AR LN T
— BdtFigure X4
— HFigureXI 2 Al H#—1~5# Z21>Axessl & SubplotXf 5
— VH FHAXIes X G 1) J7 1 A 45 Fh 1] B2 Y A9 Artists

N~




fig

tick label

\ By Vamei
tick label

y value

0.8} A

kR - EiE
urml.arg.cn

Title (text)

i a straight line (0O

e

\ Data (Line)
wel  Tick (Line) \ |

04t R

02t R
Tick Label(text)

085 6.2 n.fa. mﬁ.'ﬁ @ 1.0

Axis Label (text)

Axis (line)



subplots

HaxesHy

;fQoQQ
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axl
1.0 —=
0.8}
0.6
0.4+t
0.2+t

0'%.0 0.204 0.6 0.8 1.0

2.2

2.0

1.8¢

1.6F

1.4r

12+-

1.0

0.8
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Fr— 1

import matplotlib.pyplot as plt

L I fig = plt.figure()

# first axes
ax1 =fig.add _axes([0.1, 0.1, 0.2, 0.2])
line, =ax1.plot([0,1], [0,1])

ax1.set_title("ax1")
. 1 # second axes
— = ax2 =fig.add_axes([0.4, 0.3, 0.4, 0.5])

sca = ax2.scatter([1,3,5],[2,1,2])
ax2.set_title("ax2")

plt.show()
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figurezs

« add_axes(*args, **kwargs)
—rect = |,b,w,h
— fig.add_axes(rect)
— fig.add_axes(rect, frameon=False, axisbg='g')
— fig.add_axes(rect, polar=True)
— fig.add_axes(rect, projection="polar’)
— fig.add_axes(ax)
— fig.add_axes(rect, label='axes1")


#figure的百分比,从figure 10%的位置开始绘制, 宽高是figure的80%
left, bottom, width, height = 0.1, 0.1, 0.8, 0.8
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figurezs

« add_subplots(*args, **kwargs)

— fig.add_subplot(111)

— fig.add_subplot(1,1,1)

— fig.add_subplot(sub) # sub is an instance
* gca(**kwargs)

— Get the current axes, creating one if
necessary

« get axes()
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figurezs

legend(handles, labels, *args, **kwargs)
legend( (line1, line2, line3), ('label1’, 'label2', 'label3'), 'upper right')

savefig(*args, **kwargs)

sca(a)

— Set the current axes to be a and return a

show(warn=True)

suptitle(t, **kwargs)

— Add a centered title to the figure.

text(x, y, s, *args, **kwargs)



an

figurez

Others

« get/set _edgecolor()
get/set facecolor()
get/set_figwidth()
get/set_figheight()

Q0090 _ xug -u@

’k“fi\/k)\"i‘@ urnl.org.cn
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figurezs

import numpy as np
import matplotlib.pyplot as plt

=—a Linel 44 Line 3 ﬂg = pltflgure()
e o Line2 . & Line4| ax1=fig.add axes([0.1, 0.1, 0.4, 0.7])

ax2 = fig.add_axes([0.55, 0.1, 0.4, 0.7])

x = np.arange(0.0, 2.0, 0.02)

y1 = np.sin(2*np.pi*x)

y2 = np.exp(-x)

11, 12 = ax1.plot(x, y1, 'rs-', X, y2, 'go')

y3 = np.sin(4*np.pi*x)
y4 = np.exp(-2*X)
13, 14 = ax2.plot(x, y3, 'yd-', x, y4, 'k™)

fig.legend((I1, 12), ('Line 1", 'Line 2'),
'upper left')

fig.legend((I3, 14), ('Line 3', 'Line 4"),
‘'upper right')

plt.show()
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axess

add_artist(a)

add_line(line)

axis(*v, **kwargs)

bar(left, height, width=0.8, bottom=None,
**kwargs)

barh(bottom, width, height=0.8, left=None,
**kwargs)

pyplot, figure, axesTRZ sRBUE—FFHY,
axesTEARZ PRELZ FX LN T set_mlget_.




axisZs ( PREIAE)

cla(): clear

get gridlines()

get label()

get/set_label text()
get_major/minor_ticks(numticks=None)
get_major/minorticklabels()
get_major/minorticklines()
get/set_ticklabels(minor=False, which=None)
get_ticklines(minor=False)
grid(b=None, which=u'major', **kwargs)
set_ticks(ticks, minor=False)

Q0090 _ xug -u@

’k“fi\/k)\"i‘@ urnl.org.cn
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axispy—LL

s EFER W RNZNEE
—-x#E, 18T, 28
—yih I, 1A, 20K

for tick in ax.xaxis.get_major_ticks():
tick.label10On = True
tick.label20n = False

for tick in ax.yaxis.get_major_ticks():
tick.label10On = False
tick.label20n = False

Y
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axispy—LL

o TEFEUNA] N %I B

ax.xaxis.set_ticks position(‘none’)
ax.yaxis.set_ticks position(‘right’)

Y




axispy—LL

SE4 H 8 SCAA RGN 22 BE M Z FE A

ax.set_xticks([-250, -200, -150, -100, -50, 0, 50, 100, 150, 200])
ax.set_xticklabels([-250", 7, -150, ”, ‘50", ”, ’50", ”, “150’, ”])
ax.set_yticks([-40, -20, 0, 20, 40, 60, 80])

” » ”» ” ”» ”» ”

ax.set_yticklabels([”, ”,”,”,”, ", ”])

Y

99009 xue -u

A,\/k)\,&@ urnl.org.ch



axisH)—LL )

o i BCE XAy R 20 EE R B TR

for tick in ax.xaxis.get_major_ticks():
tick.label1.set_fontsize(18)
for tick in ax.yaxis.get_major _ticks():
tick.label1.set_fontsize(18)

« XTL

for label in plt.gca().xaxis.get _ticklabels():
label.set_fontsize(18)
for label in plt.gca().yaxis.get _ticklabels():
label.set_fontsize(18)

A T IR

12

. NN

H-

“;Jdlﬁf [)){&%ZUJX

AN

[HF AR

matplotlib.rc(‘xtick’, labelsize=20)
matplotlib.rc(‘ytick’, labelsize=20)

299%%

kR - B
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semilogy

—A~ ¥

semilogx

10

-2

10

, loglog base 4 on x

0 5 10 15 20

10 T T T T T T T T

10

import numpy as np
import matplotlib.pyplot as plt

plt.subplots_adjust(hspace=0.4)
t = np.arange(0.01, 20.0, 0.01)

#log y axis

plt.subplot(221)
plt.semilogy(t, np.exp(-t/5.0))
plt.title('semilogy’)
plt.grid(True)

# log x axis

plt.subplot(222)

plt.semilogx(t, np.sin(2*np.pi*t))
plt.title('semilogx’)
plt.grid(True)

# log x and y axis

plt.subplot(223)

plt.loglog(t, 20*np.exp(-t/10.0), basex=2)
plt.grid(True)

plt.title('loglog base 4 on x')

# with errorbars: clip non-positive values
ax = plt.subplot(224)
ax.set_xscale("log", nonposx='clip')
ax.set_yscale("log", nonposy='clip')

x =10.0"*np.linspace(0.0, 2.0, 20)

y =x**2.0

plt.errorbar(x, y, xerr=0.1*x, yerr=5.0+0.75%y)
ax.set_ylim(ymin=0.1)

ax.set_title('"Errorbars go negative')

plt.show()

P0@0O0 _ wix -giE
i T © umlarg.cn



4 2 4 1 2 4 1 2 4 1 2 4

See final_example02.py
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See final_example03.py
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sin(37) =22

— cosine .
- gine

See final exam le04. ( HZE lab)



Introduction
matplotlib is a python 2D plotting library which produces publication quality figures in a variety of

shell (ala MATLAB® or Mathematica™"), web application servers, and six graphical user interfa

10 ].;I. ].IJ ].I3 ].I-'I ].IS ].Iﬂ ].I'n‘
matplotlib tries to make easy things easy and hard things possible. You can generate plots, hisfc

thumbnail gallery, and examples directory

For simple plotting the pyplot interface provides a MATLAB-like interface, particularly when cor
interface or via a set of functions familiar to MATLAB users.

urml.arg.cn



