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seaborn
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matplotlib / Application Programming Interface

matplotlib IClF 2 BFEDOHRIL APl BAES N TWS,
1 D2BATV I/ MEMBTOSIVJEFZERU

fc object-oriented interface T#%%., ®5 1 DI,
MATLAB O E WA Z B U 7t state-based

interface T %,

dlif object-oriented interface

70v FMEBZEWSOIMDI SR (THEE) ICFEIL. 20O
ATERSNAV YR (B#) Z2FERALT. I35 7%2ERLTV
AT T T—RATHBo

Jdli| state-based interface
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matplotlib API

Jdlil object-oriented interface

import numpy as np
import matplotlib.pyplot as plt

X
y

np.array([1.2, 2.5,
fig = plt.figure(Q

ax = fig.add_subplot()
ax.plot(x, y)

fig.show()

np.array([1.0, 2.0, 3.0, 4.0, 5.0]) X
3.4, 3.3, 2.81)

Jdlil state-based interface

import numpy as np
import matplotlib.pyplot as plt

np.array([1.0, 2.0,

4.0,
np.array([1.2, 2.5, 3.3,

3.
3.

y

plt.plot(x, y)

plt.show()

5.01)
2.8]1)
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object-oriented interface

Figure = X—2
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Axes = 1
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length [cm]
3 8
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object-oriented interface

matplotlib ZFIBULUTY 5 7 Z2EmMT %ICIE pyplot
TV a—ILRDAY Y R&EHRYT 3,

import numpy as np
import matplotlib.pyplot as plt

np.array([1.0, 2.0,
np.array([1.2, 2.5,

X

0, 4.0,
y 4, 3.3

3.
3.

fig = plt.figure()

ax = fig.add_subplot()
ax.plot(x, y)
fig.show()

351

3.0

25 A

20 1

15 1

10 15 20 25 30 35 40 45 50

5.01)
2.81)
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object-oriented interface

1. matplotlib.pyplot €Y 2 —ILD#EE%= IE UV H
9, pyplot #EET /N1 A EBEI NS,

>

import numpy as np
import matplotlib.pyplot as plt

X

np.array([1.0, 2.0, 3.0, 4.0,
y 3.4, 3.3

np.array([1.2, 2.5,

fig = plt.figure()

ax = fig.add_subplot()
ax.plot(x, y)
fig.show()

5.01)
2.81)
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object-oriented interface

1. matplotlib.pyplot €Y 2 —ILD#EE%= IE UV H
9, pyplot #EET /N1 A EBEI NS,

2. Figure 72 ADQA7Y Vb (fRi%) ZHEY
o

import numpy as np
import matplotlib.pyplot as plt

np.array([1.0, 2.0,
np.array([1.2, 2.5,

X

0, 4.0
y 4, 3.3

3.
3.

fig = plt.figure()
ax = fig.add_subplot()

ax.plot(x, y)
fig.show()

Figure

5.01)
2.81)
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object-oriented interface

1. matplotlib.pyplot €Y 1 —IL D#EE = LU H
9, pyplot #EET /N1 A EBEI NS,

2. Figure 72 ADQA7Y Vb (fRi%) ZHEY
%o

3. Figure fEIBODRIC, S 5(C Axes V77 ADAT
Vx/ b (FEE) ZEKT %,

import numpy as np
import matplotlib.pyplot as plt

np.array([1.0, 2.0,
np.array([1.2, 2.5,

X

0, 4.0
y 4, 3.3

3.
3.

fig = plt.figure()

p ax = fig.add_subplot()
ax.plot(x, y)
fig.show()

Axes

5.01)
2.81)
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object-oriented interface

1. matplotlib.pyplot €Y 1 —IL D#EE = LU H
9, pyplot #EET /N1 A EBEI NS,

2. Figure 72 ADQA7Y Vb (fRi%) ZHEY
%o

3. Figure fEIBODRIC, S 5(C Axes V77 ADAT
Vx/ b (FEE) ZEKT %,

4. Axes fEIRICIRT T 7 %<,

import numpy as np

import matplotlib.pyplot as plt

np.array([1.0, 2.0,
np.array([1.2, 2.5,

X
y

fig = plt.figure()

ax = fig.add_subplot()
ax.plot(x, y)
fig.show()

3.
3.

0
4

4.0
3.3

5.01)
2.81)
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object-oriented interface

1. matplotlib.pyplot €Y 1 —IL D#EE = LU H
9, pyplot #EET /N1 A EBEI NS,

2. Figure 72 ADQA7Y Vb (fRi%) ZHEY
%o

3. Figure fEIBODRIC, S 5(C Axes V77 ADAT
Vx/ b (FEE) ZEKT %,

4. Axes fEIRICIRT T 7 %<,

5. 92 7&KRRKT S,

import numpy as np
import matplotlib.pyplot as plt

np.array([1.0, 2.0,
np.array([1.2, 2.5,

X

0, 4.0,
y 4, 3.3

3.
3.

fig = plt.figureQ
ax = fig.add_subplot()
ax.plot(x, y)

p fig.show()

10 15 20 25 30 35 40 45 50

5.01)
2.81)
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object-oriented interface / '3 7 1& 1%

92727 71 INICIRET S EE, show XYY R import numpy as np

DD DI savefig XYy RZzERAT S, 771 import matplotlib.pyplot as plt

D7 A—< v k& format 5I¥TEET %, png X = np.array([1.0, 2.0, 3.0, 4.0, 5.01)
y = np.array([1.2, 2.5, 3.4, 3.3, 2.8]1)

Dfttlc pdf. ps. eps. svg ZIEET=E S,
fig = plt.figure()
ax = fig.add_subplot()
ax.plot(x, y)
p fig.savefig('figl.png', format='png')

10 15 20 25 30 35 40 45 50
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object-oriented interface / '3 7 1& 1%

IS 7DHMBEDREICEIXFORESZHREL import numpy as np

WSS, set_xlabel BEDXY Y RZES, F import matplotlib.pyplot as pit
feo. 72 7HEOY A XVPEREBEREZRELLW X
IZ&13. Figure sEIBZFVOHIRICITS, g

np.array([1.0, 2.0,

0, 4.0, 5.0
np.array([1.2, 2.5, 4, 3.3, 2.8]1)

3.
3.

fig = plt.figure(figsize=[8, 6],
dpi=300)

ax = fig.add_subplot()

ax.plot(x, y)

ax.set_xlabel ("xlabel", fontsize=18)
ax.set_ylabel ("ylabel", fontsize=18)
ax.tick_params(labelsize=18)

fig.savefig('figl.png', format='png')
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state-based interface

State-based interface (&, IXTDEE%Z pyplot
DAYYRELTITSAI VYT T —ATH S, pyplot
DIRTEIRIEPRD Figure fEIE» Axes gz BEIRIIC
AL T’RIEL., V57 %2ERT %, State-based
interface ZAWTHHRZH< &S, AOLSG—
KzE<,

import numpy as np

import matplotlib.pyplot as plt

np.array([1.0, 2.0,
np.array([1.2, 2.5,

X
y

plt.plot(x, y)
plt.show()

3.
3.

0
4

4.0
3.3

5.01)
2.81)
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matplotlib APl AIfR{LEI%K

object-oriented interface & state-based interface T#l
ATZ5AR{EEAESIERD L S IR L TWSB,

7927 object-oriented
wI27 ax.plot
1 E1E ax.scatter
BJ>7 ax.bar
EXANTS L ax.hist

MRy 2X70vY 6 ax

.boxplot

state-based

plt.plot
plt.scatter
plt.bar
plt.hist
plt.boxplot
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matplotlib APl AIfR{LEI%K

object-oriented interface & state-based interface THIEETZ 2 AIRIELEAEIZRD & S ICHIHL TWS,

737

object-oriented

state-based

J27D5914 K
HEED DL

727 DNGI

X BiDRREH

X DS NI

X BIOBEED DFRR(IE
X i BEED DfiE

X BHOEEDDRT—I

aX.

ax

aX.

aX.

aX.

aX.

aX.

aX.

set_title
.set_aspect

legend

set_xlim

set xlabel

set xticks

set xticklabels

set xscale

.title
.axes().set_aspect
.legend

.X1im

.xlabel

.xticks

.Xscale
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BXI57

line chart

NIRRT 3713, RINTFT—5DE
tLeRZ5HicfEDPN S,

scatter chart

BRI, 2 BEDERET—5
At OHEY ARG EZARIET
5EMNTEDN S,

histogram

EANI S LI, 1 EEDEFE
T DR HEFAHRILITSENT
Ebhsd,

bar chart

BJ571@, A7dVAILT—5 %8RI 5H
HWTEDNS, BH. AZERIBNTERT SIS
BldfitHnEsZz 0 LINCT S LMRITH %,

boxplot

Ry J270v MM, BEOERET —5 DA
D¥EHZE RIS 5B TEDN S,

pie chart

MJ3571@. AzefRIBENTSHINS, B8,
BRURZ L3I, 3D AT S 7PEALE
AJS72AW3ERLW, 28
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BIZFRIRE [TPM]

A ML R0BERBRFE [hour]

c MIZ7BT—9DRING

Tz R3HDIS7

- fitEhE & UMEEITERE

- =R (0, 0) hElEnsd L

h %

- BlAEZERT Bcdic, &
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%
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w727

import matplotlib.pyplot as plt

2.00 import numpy as np
e X = np.array([0, 2, 4, 6, 8, 10]1)
1.50 y = np.array([0.3, 1.2, 1.3,

1.8, 1.7, 1.5])

1.25 4

fig = plt.figure()

1.00 A

gene activity

0.75 - ax = fi g.add_subplot()

0.50 A

ax.plot(x, y)

0.25 A

ax.set_xlabel('cold treatment [hour]')

0007 : A 6 8 10 ax.set_ylabel('gene activity')
cold treatment [hour] ax. Set_y-l im (O y 2)
fig.show()
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w727

2.00

1.75 A

gene activity
ol
o N
o ()]

o
N
w

0.25 ~

0.00

4 6
cold treatment [hour]

10

import matplotlib.pyplot as plt
import numpy as np

X = np.array([0, 2, 4, 6, 8, 10])
y = np.array([0.3, 1.2, 1.3,
1.8, 1.7, 1.51)

fig = plt.figure()

ax = fig.add_subplot()

ax.plot(x, y, marker='o0")
ax.set_xlabel('cold treatment [hour]')
ax.set_ylabel('gene activity')

ax.set_ylim(0, 2)

fig.show()
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2.5

2.0

1.5 A

expression [log(TPM)]

—e— ETR1
—0— ERS1
—8— ERS2

0.5 A1

time [hour]

plot XV v REEBEES & T, BBOWI 7R IENTES, V57
ER<IRICBZEELLEWVERE. BEBNICEREBSINh 5,

import matplotlib.pyplot as plt
import numpy as np

fig =

aXx

ax.
ax.
ax.

ax.
ax.

ax.

fig.show()

np.array([0, 2, 4, 6, 8])
= np.array([0.3, 1.2, 1.3, 1.8, 1.7])
= np.array([2.1, 2.4, 2.3, 2.1, 2.2])
= np.array([0.3, 0.6, 1.1, 1.8, 2.2])

plt.figure()
= fig.add_subplot()

plot(x, gl, label="ETR1l', marker='o0'")
plot(x, g2, label="ERS1l', marker='o0'")
plot(x, g3, label="ERS2', marker='0'")

legend ()
set_xlabel ('time [hour]')
set_ylabel ('expression [log(TPM)]"')
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50

BZIREE [g]

180

« ZEET-IRTOHEEBYS

R EZRBIHDDIZ7T

- fitEhds & UM 3ERE

- H= (0, 0) hElBENSdZ

EHBB

MREREDHABLIRES
h3
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A X

height [cm]

120 A

100 A

80 A

60 A

40 -

20 A

@ ® o
° o &
# e 8
" o o o
® o
° ® \Q o
o *°9% ® o
“ %o b
* % o °
s o
0:0 o*
°®
oo~
(I') 2I0 4IO 6IO 8IO 160
weight [g]

import matplotlib.pyplot as plt
import numpy as np

np.random.seed(2018)
X = np.random.uniform(0, 100, 100)
y = X + np.random.normal(5, 10, 100)

fig = plt.figure()
ax = fig.add_subplot()

ax.scatter(x, y)

ax.set_xlabel ('weight [g]')
ax.set_ylabel ('height [cm]')

fig.show()
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A X

height [cm]

120 A

100 A

80 A

60 -

40 A

20 A

0 20 40 60 80 100
weight [g]

import matplotlib.pyplot as plt
import numpy as np

np.random.seed(2018)
X = np.random.uniform(0, 100, 100)
y = X + np.random.normal(5, 10, 100)

fig = plt.figure()
ax = fig.add_subplot()

ax.scatter(x, y)

ax.plot([0, 100], [0, 100 + 51)

ax.set_xlabel ('weight [g]')
ax.set_ylabel ('height [cm]')

fig.show()
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diversity_galapagos.txt [Cld. AZNTRABICKIFTHIEOSHRET—FIDEHEHINTWSD, CDT—Y ZHEH
AH. EDMETE (Area) &TE# (Species) DEFRZRHBRITHILT,

import pandas as pd

f
d

'diversity_galapagos.txt'
pd.read_csv(f, comment='#', header=0, sep='\t', index_col=0)

0.5 1.0 1.5 2.0 2.5

¥, https://aabbdd.jp/notes/data/diversity_galapagos.txt | ! em
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NE [kg]

CS Yumechikara Arina

Jagger

- BHOATIAVICELTWBERTODKN

ZARETBIHDIT ST

- fitEHERE. MEHNTIV. BBHWNE

Z D&

+ NZERIBENTHERATSLE, ERZztO

VADEICLTED., fitdhd B D fHiEZ %
FIBLMRNTHS

« IZ5—/\—¢teEblcAVWLNSZEDHS
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BJ>7

import matplotlib.pyplot as plt
import numpy as np

12 A

X = np.array(['ERS1', "ERS2', 'ETR1l',
"ETR2', 'EIN4'])

y = np.array([12.0, 3.1, 11.8, 2.9, 6.21)

10 A

fig = plt.figure(Q
ax = fig.add_subplot()
ax.bar(x, y)

fig.show()

ERS1 ERS2 ETR1 ETR2 EIN4
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BJ>7

12 -

10 -

import matplotlib.pyplot as plt
import numpy as np

X = np.array(['ERS1', "ERS2', 'ETR1l',
"ETR2', 'EIN4'])
y = np.array([12.0, 3.1, 11.8, 2.9, 6.21)

fig = plt.figure(Q

ax = fig.add_subplot()

ax.bar(x, y)

ax.set_xticklabels(x, rotation=15)

fig.show()
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BJ>7

12

10 -

import matplotlib.pyplot as plt
import numpy as np

X = np.array(['ERS1', "ERS2', 'ETR1l',
"ETR2', 'EIN4'])

y = np.array([12.0, 3.1, 11.8, 2.9, 6.21)

e = np.array([1.2, 0.3, 0.9, 0.4, 0.7])

fig = plt.figure(Q
ax = fig.add_subplot()

e)

ax.bar(x, y, yerr

fig.show()
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BJ>7

12

10 A

caAancizo
uuuuuu

> capthick

capthick

import matplotlib.pyplot as plt
import numpy as np

X = np.array(['ERS1', "ERS2', 'ETR1l',
"ETR2', 'EIN4'])

y = np.array([12.0, 3.1, 11.8, 2.9, 6.21)

e = np.array([1.2, 0.3, 0.9, 0.4, 0.7])

fig = plt.figure(Q
ax = fig.add_subplot()
error_bar_set = dict(lw = 1, capthick = 1,
capsize = 10)
ax.bar(x, y, yerr = e,
error_kw=error_bar_set)
fig.show()

4.4



BJ>7

12 A

10 A

import matplotlib.pyplot as plt
import numpy as np

xlabel = np.array(['N61', 'CS', 'AL', 'YS', 'YC'])

X = np.array([0, 1, 2, 3, 4])
y_shoot = np.array([12.0, 3.1, 11.8, 2.9, 6.2]1)
y_root = np.array([6.2, 3.4, 6.8, 2.0, 6.8])

fig = plt.figure(Q
ax = fig.add_subplot()

ax.bar(x - 0.2, y_shoot, width=0.4,1label="shoot')
ax.bar(x + 0.2, y_root, width=0.4, label='root')

ax.legend()
ax.set_xticks(x)
ax.set_xticklabels(x1abel)
fig.show()
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BJ>7

ax.bar(x, shoot) ax.bar(x - 0.2, shoot) ax.bar(x - 0.2, shoot, width=0.4)
ax.bar(x, root) ax.bar(x + 0.2, root) ax.bar(x + 0.2, root, width=0.4)

12 A 12 A

12 A B shoot
mm root

10 A 10 A 10 A

8_

~p

8_

‘*6_

N61 Cs AL YS YC N61 Cs AL YS YC N61 Cs AL YS YC
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17:5%

15.0 4

12.5 4

10.0

7.5 1

5.0 1

2:57

0.0 -

import matplotlib.pyplot as plt
import numpy as np

x1abel = np.array(['N61', 'CS', 'AL', 'YS', 'vyCc'l)

X = np.array([0, 1, 2, 3, 4])
y_shoot = np.array([12.0, 3.1, 11.8, 2.9, 6.2])
y_root = np.array([6.2, 3.4, 6.8, 2.0, 6.8])

fig = plt.figure(Q
ax = fig.add_subplot()

ax.bar(x, y_shoot, label='shoot')
ax.bar(x, y_root, label='root', bottom=y_shoot)

ax.legend()
ax.set_xticks(x)
ax.set_xticklabels(x1abel)
fig.show()
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ax.bar(x, shoot) ax.bar(x, shoot) ax.bar(x, shoot)

ax.bar(x, root) ax.bar(x, root, bottom=6) ax.bar(x, root, bottom=shoot)

12 4 B shoot B shoot
EEE root 17.5 A m root

101 15.0 -

81 12.5
l 10.0
6- -

7.5 1

5.0 1

2.5 1

- 0.0 -
N61 Cs AL YS YC N61 Cs AL YS YC N61 (65} AL YS YC
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50 A
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length [cm]

80

import numpy as np
import matplotlib.pyplot as plt

np.random.seed(2018)

X = np.random.normal (50, 10, 1000)
fig = plt.figure()

ax = fig.add_subplot()

ax.hist(x)

ax.set_xlabel('length [cm]')

fig.show()
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250 A

200 A

150 -

100 -

50 A

10

20 30 40 50 60 70 80
length [cm]

import numpy as np
import matplotlib.pyplot as plt

np.random.seed(2018)

X = np.random.normal (50, 10, 1000)
fig = plt.figure()

ax = fig.add_subplot()

ax.hist(x, bins='sturges')

ax.set_xlabel('length [cm]')

fig.show()
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0.040

0.035 ~

0.030 A

0.025 A

0.020 A

0.015 ~

0.010 A

0.005 A

0.000 T .
10 20 30 40 50 60 70 80

length [cm]

density=True ZIEEULEEE, IRTOEVOEBEZRET E 1 Kb, BOE
SZRBLT 1 IKBDDIFTRBEWVWT EICER,

import numpy as np
import matplotlib.pyplot as plt

np.random.seed(2018)

X = np.random.normal (50, 10, 1000)
fig = plt.figure()

ax = fig.add_subplot()

ax.hist(x, bins=20, density=True)

ax.set_xlabel('length [cm]')

fig.show()
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0.14 -

0.12 A

0.10 -

0.08 A

0.06 -

0.04 A

0.02 -

0.00

10 20 30 40 50 60 70 80
length [cm]

EVORSOEFEDN 1 £BBELS. T—IIKEHEDMFITERANT T LZEHL,

import numpy as np
import matplotlib.pyplot as plt

np.random.seed(2018)

np.random.normal (50, 10, 1000)
np.ones_like(x)/float(len(x))

X
w

fig = plt.figure()

ax = fig.add_subplot()
ax.hist(x, bins=20, weights=w)
ax.set_xlabel('length [cm]')

fig.show()
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diversity_galapagos.txt [Cl&. HAZ/NIRABICE TR EDZHRET—IHEHINTWS, CDT—F ZHEH
AH, CDT—H Y MTEITZEE (Species) DHHmZEE A NI S5 LATHlT,

import pandas as pd

f
d

'diversity_galapagos.txt'
pd.read_csv(f, comment='#', header=0, sep='\t', index_col=0)

16 1

14 1

12

400

100

¥, https://aabbdd.jp/notes/data/diversity_galapagos.txt T
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My oZ270v k

import numpy as np
20.0 import matplotlib.pyplot as plt

np.random.seed(2018)
17.5
1504 ) x1 = np.random.normal (10, 2, 20)
5 125 —_
%’ 10.0
= fig = plt.figureQ
= bl — ax = fig.add_subplot()
5.0 A
2.5 ax.boxplot([x1], labels=['leaf'])
0.0

leaf

tissue
ax.set_xlabel ('tissue')
ax.set_ylabel ('dry weight [g]')
ax.set_ylim(0, 20)
fig.show()
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My oZ270v k

import numpy as np
20.0 import matplotlib.pyplot as plt
T np.random.seed(2018)

15.0 x1 = np.random.normal (10, 2, 20)
@ x2 = np.random.normal (15, 3, 20)
B 1237 T 1 x3 = np.random.normal (5, 1, 20)
%’100 8 . .
= o fig = plt.figureQ
© b L ax = fig.add_subplot()

I

- ax.boxplot([x1, x2, x3],
labels=["'leaf', 'stem', 'root'])

N
(%)
1

o
o

T T 1
leaf stem root
tissue

ax.set_xlabel ('tissue')
ax.set_ylabel ('dry weight [g]')
ax.set_ylim(0, 20)

fig.show()
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Jitter

20.0 1

L7.5

15.0 A

12.5 A

10.0 A

7.5 1

5.0 A

2.5+

yl. y2. y3 D57—9D y BEZZZDFFICL T, x BEIEIC
eEmMzTERICT ST,

leaf

T
stem

import numpy as np
import matplotlib.pyplot as plt
np.random.seed(112358)

yl = np.random.normal (10, 2, 20)
y2 = np.random.normal (15, 3, 20)
y3 = np.random.normal (5, 1, 20)
x1 = 1 + np.random.uniform(-0.2, 0.2, len(yl))
X2 = 2 + np.random.uniform(-0.2, 0.2, len(y2))
X3 = 3 + np.random.uniform(-0.2, 0.2, len(y3))

fig = plt.figure(Q
ax = fig.add_subplot()
ax.scatter(xl, yl)
ax.scatter(x2, y2)
ax.scatter(x3, y3)
ax.set_xticks([1, 2, 31)
ax.set_xticklabels(['leaf', 'stem', 'root'])
fig.show()
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Jitter

20.0 1

17.5 4

15.0 A

12.5 4

10.0 A

7.5 A

5.0 A

2.5+

jitter Rw 7171:!:‘ k.

e

leaf stem

import numpy as np
import matplotlib.pyplot as plt
np.random.seed(112358)

yl = np.random.normal (10, 2, 20)
y2 = np.random.normal (15, 3, 20)
y3 = np.random.normal (5, 1, 20)
x1 = 1 + np.random.uniform(-0.2, 0.2, len(yl))
X2 = 2 + np.random.uniform(-0.2, 0.2, len(y2))
X3 = 3 + np.random.uniform(-0.2, 0.2, len(y3))

fig = plt.figure(Q
ax = fig.add_subplot()
ax.scatter(xl, yl)
ax.scatter(x2, y2)
ax.scatter(x3, y3)
ax.boxplot([yl, y2, y3],
labels=["'leaf', 'stem', 'root'])

63

fig.show()



Jitter

import numpy as np
import matplotlib.pyplot as plt

2001 o np.random.seed(112358)
17| Jitter Ry I 270k

\ K/ yl = np.random.normal (10, 2, 20)
e I y2 = np.random.normal (15, 3, 20)
125 T y3 = np.random.normal(5, 1, 20)
B ) x1 = 1 + np.random.uniform(-0.2, 0.2, len(yl))
5H *iT o X2 = 2 + np.random.uniform(-0.2, 0.2, len(y2))
- E%éL X3 = 3 + np.random.uniform(-0.2, 0.2, len(y3))
2 Ielaf sttlem rolot f-i g = p-l t. f-i gu = ()

ax = fig.add_subplot()
ax.scatter(xl, yl)
ax.scatter(x2, y2)
ax.scatter(x3, y3)

I’! ax.boxplot([yl, y2, y3], showfliers=False,
showfliers=False Zi§E 3 %Z & T. boxplot XV v Rid | labels=["'leaf', 'stem', 'root'l])
ANEEHD < BB, fig.show(Q)
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G0:0009723

G0:0009414

G0:0009733

G0:0071456

G0:0009744

import matplotlib.pyplot as plt
import numpy as np

x = ['G0:0009414"', 'G0:0009723',
'G0:0009733", 'G0:0009744',
'G0:0071456"]

y = np.array([300, 220, 180, 90, 10])

fig = plt.figure()

ax = fig.add_subplot()

ax.pie(y, labels=x, autopct="%1l.1f%%")
ax.axis('equal')

fig.show()
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subplot

import matplotlib.pyplot as plt
import numpy as np

np.random.seed(2018)

= np.random.uniform(0, 100, 100)

= X + np.random.normal (5, 10, 100)
ig = plt.figureQ)

(o]
o

height [cm]
3
-Hh < X

N
o

ax = fig.add_subplot(

ax.scatter(x, y)
ax.set_xlabel ('weight [g]")
ax.set_ylabel ('height [cm]')
fig.show()




subplot
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import matplotlib.pyplot as plt
import numpy as np

np.random.seed(2018)
np.random.uniform(0, 100, 100)

X + np.random.normal(5, 10, 100)
fig = plt.figure(Q

ax = fig.add_subplot(l, 1, 1)

ax.scatter(x, y)
ax.set_xlabel ('weight [g]")
ax.set_ylabel ('height [cm]')
fig.show()
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subplot

) SXIeS:‘FRl ETR2 EIN4

import numpy as np

import seaborn as sns

import matplotlib.pyplot as plt

fig = plt.figure(Q

x1 = np.random.uniform(0, 100, 20)

yl = x1 * np.random.uniform(l, 2, 20)

axl = fig.add_subplot(1l, 2, 1)

axl.scatter(xl, yl)

X2 = np.array(['ERS1', 'ERS2', 'ETR1l',
"ETR2', 'EIN4'])

y2 = np.array([12.0, 3.1, 11.8, 2.9, 6.2])

x2_position = np.arange(len(x2))

ax2 = fig.add_subplot(1l, 2, 2)

ax2.bar(x2_position, y2, tick_label=x2)
fig.show()
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subplot

7.5 A

5.0 1

2.5 4

Axeg*

Figure

ERS2

ETR1

ETR2

import numpy as np

import seaborn as sns

import matplotlib.pyplot as plt

fig = plt.figure(Q

x1 = np.random.uniform(0, 100, 20)

yl = x1 * np.random.uniform(l, 2, 20)

axl = fig.add_subplot(2, 1, 1)

axl.scatter(xl, yl)

X2 = np.array(['ERS1', 'ERS2', 'ETR1l',
"ETR2', 'EIN4'])

y2 = np.array([12.0, 3.1, 11.8, 2.9, 6.2])

x2_position = np.arange(len(x2))

ax2 = fig.add_subplot(2, 1, 2)

ax2.bar(x2_position, y2, tick_label=x2)
fig.show()
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subplot

import numpy as np
import seaborn as sns
import matplotlib.pyplot as plt

np.

x1
np

np.
np.
np.

np.

random.uniform(0, 100, 20)
* np.random.uniform(l, 2, 20)

.array(['ERS1', "ERS2', 'EIN4'])

array([10.0, 2.4, 8.9])
random.normal (50, 10, 1000)
array([0, 2, 4, 8, 12])
array([11.0, 23 4, 9.3, 9.4, 8.51)

plt.figure(
fig.add_subplot(2, 2, 1)

axl.scatter(xl, yl)
= fig.add_subplot(2, 2, 2)
bar(x2, y2)

ax2
ax2

ax3 =

ax3.

ax4 =

ax4

fig.show()

fig.add_subplot(2, 2, 3)

hist(x3)

fig.add_subplot(2, 2, 4)

.plot(x4, y4)
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Figure

gridspec ZfEHI % &, WEEEZZY Y Y FIK
IKRFfrensic, BiEITZI /Uy RRALTZES
B3 EICEH> T, HEBEBZESDOFEICHET
=%

import matplotlib.pyplot as plt
import matplotlib.gridspec as gridspec

fig = plt.figure(Q
gs = fig.add_gridspec(3, 3)
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gridspec

Figure

gridspec ZfEHI % &, WEEEZZY Y Y FIK
IKRFfrensic, BiEITZI /Uy RRALTZES
B3 EICEH> T, HEBEBZESDOFEICHET
=%

import matplotlib.pyplot as plt
import matplotlib.gridspec as gridspec

fig = plt.figure(Q
gs = fig.add_gridspec(3, 3)

axl = fig.add_subplot(gs[0, 0:2])
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Figure

gridspec ZfEHI % &, WEEEZZY Y Y FIK
IKRFfrensic, BiEITZI /Uy RRALTZES
B3 EICEH> T, HEBEBZESDOFEICHET
=%

import matplotlib.pyplot as plt
import matplotlib.gridspec as gridspec

fig = plt.figure(Q
gs = fig.add_gridspec(3, 3)

ax1l
ax2

fig.add_subplot(gs[0, 0:2])
fig.add_subplot(gs[0:2, 2])
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Figure

gridspec Z{EH9 % &, HEMEEZI Y v KK
IKRFfrensic, BiEITZI /Uy RRALTZES
B3 EICEH> T, HEBEBZESDOFEICHET
=%

import matplotlib.pyplot as plt
import matplotlib.gridspec as gridspec

fig

gs =

ax1l
ax2
ax3
ax4
ax5

axl.
ax2
ax3.
ax4.
ax5s.

plt.
plt.

= plt.figureQ)
fig.add_gridspec(3, 3)

fig.add_subplot(gs[0, 0:2])
fig.add_subplot(gs[0:2, 2])
fig.add_subplot(gs[1:3, 0])
fig.add_subplot(gs[1:3, 1])
fig.add_subplot(gs[2, 2])

plot([0, 1], [10, 20])

.plot([0, 1], [10, 20])

plot([0, 1], [10, 20])
plot([0, 1], [10, 20])
plot([0, 1], [10, 20D

tight_layout()
show()
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seaborn

Seaborn is a Python data
visualization library based
on matplotlib. It provides a
high-level interface for dra-
wing attractive and inform-
ative statistical graphics.
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seaborn X¥1IL>— b

matplotlib Y570Hh5—7—% (RF1ILY—NK) import numpy as np

- = . import matplotlib.pyplot as plt
%* seaborn RAICEE Y SHT. seaborn Z1 Vik— import seaborn as sns

kUL7=D5. seaborn.set() 2E1T9 3, sns.set()

X

np.array([1.0 .0, 3.0, 4.0, 5.0])
y 5, 3.4, 3.3, 2.8])

, 2
np.array([1.2, 2.

fig = plt.figure()
ax = fig.add_subplot(l, 1, 1)

matplotlib |/ ‘ - ax.plot(x, y)

fig.show()

seaborn
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seaborn ICIE 5 BEODEEXRAYSMILY—MDHEAEEN  import numpy as np

" - import matplotlib. Tot as plt
TW3, set style B#T., A9 — R N2Z2ZXETE imgort seagor'n e zzz P

3, sns.set()
sns.set_style('whitegrid')

np.array([1.0
np.array([1.2

X

, 2.0, 3.0, 4.0, 5.0])
y , 2.5, 3.4, 3.3, 2.8])

fig = plt.figure()

ax = fig.add_subplot(l, 1, 1)
ax.plot(x, y)

fig.show()

darkgrid - dark - ticks

. /whitegrid . white
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seaborn h5—/\L v k

I270BDHEAELEEHAT—/IN\LY NEFEEN TV import numpy as np

" _ . import matplotlib. Tot as plt
%, set palette ¥ THS—/I\LY N ZZEETZ 3, 1'mgor-t seagor'n e zzz P

sns.set()
deep sns.set_style('whitegrid')

HEEERE . W,
X = np.array([1.0, 2.0, 3.0, 4.0, 5.0])
y = np.array([1.2, 2.5, 3.4, 3.3, 2.8])
Setl

fig = plt.figure()
ax = fig.add_subplot(l, 1, 1)

ax.plot(x, y)
fig.show()

45 45
’ 1
deep @ & Set
4.0 L] 4.0 L
® L]
] L ] L [ ] L ] L
e o0 ® 00
e oo L e oo L]
35 00 o 35 o0e o
® & 000 o o oo ® 0 000 o e oo
o0 ° L L 34 LJ L]
e o0 O L] e 000 o e o0 O LJ o0 000 o
o oo e 00 e oo e 00
3.0 L 4 o0 o 00 000 2000 00 oo .0 oo o0 o 00 000 0000 o
LJ 0 00000 o ® L
200 00000 o e o
L] o 0 & o0
e 00 o [ ]
25 o 00 L ® 3 25 L and 00 L4 L 5
° [ ® species ° ° ® species
® species * » » ° .. ® species
2.0 ° ® species 2.0 ® ® species

45 5.0 55 6.0 6.5 7.0 75 8.0 45 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8 1



seaborn A5 —/\L v

seaborn @ set_palette TIEETZESHF—/\L v m-... ﬂ.-. |

k&, matplotlib @ colormaps TE&ShTW3, ‘ "

sFillE. matplotlib DV 7Y 1 M EEE, M- .=h . -..
O

|

| soumme———— |

deep

Purples

YIGnBa

https://seaborn.pydata.org/tutorial/color_palettes.html o

https://matplotlib.org/examples/color/colormaps_reference.html .-- st -.“



seaborn

import numpy as np matpltlib import numpy as np seaborn
import matplotlib.pyplot as plt import pandas as pd

import matplotlib.pyplot as plt

import seaborn as sns

sns.set()
X = np.random.uniform(0, 10, 100) X = np.random.uniform(0, 10, 100)
y = X + 10 * np.random.uniform(0, 1, 100) y = x + 10 * np.random.uniform(0, 1, 100)
df = pd.DataFrame({'length': x,
'weight': y})
fig = plt.figure(Q fig = plt.figure(Q
ax = fig.add_subplot(1l, 1, 1) ax = fig.add_subplot(l, 1, 1)
ax.scatter(x, y) ax = sns.scatterplot(x='length',
ax.set_xlabel('length') y="weight',
ax.set_ylabel ('weight') data=df, ax=ax)
fig.show() L fig.show(Q
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seaborn

import numpy as np matpltlib import numpy as np seaborn
import matplotlib.pyplot as plt import pandas as pd
import matplotlihaialat s o
import seaborn aAREACKENEAA At A%
x EEfEE y %ML TR e set() BULBERICRAT 2. BROTT x B
BICEERALTY 57 %<, ; EyHMEIEELTI 72 <,

X = np.rand¢m.uniform(0, 10, 100) X = np.random.uniform(0, 10, 100)
y = X + 10 ¥ np.random.uniform(0, 1, 100) y = x + 10 * np.random.uniform(0, 1, 100)
df = pd.DataFrame({'length': x,

'weight': y})
fig = plt.flgufe fig = plt.figure(Q)
ax = fig.ady_s¢bplot(l, 1, 1) ax = fig.add_subplot(l, 1y 1)
ax.scatter(x, y) ax = sns.scatterplot(x='length',
ax.set_xlabel('length') y="weight',
ax.set_ylabel ('weight') data=df, ax=ax)
fig.show() §LnFE Fig.show()
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x="length'

& welght +—

2i3
1.5
8.5

y="weight'

11.1
7.5
0.7

14.2

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt
import seaborn as sns

sns.set()

a
b

np.random.uniform(0, 10, 100)
a + 10 * np.random.uniform(0, 1, 100)

df = pd.DataFrame({'length': a,
'weight': b})

fig = plt.figure()

ax = fig.add_subplot(l, 1, 1)

aX = sns.scatterplot(x='length',
y="weight',
data=df, ax=ax)

fig.show()
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import pandas as pd

sepal_width

import matplotlib.pyplot as plt 30 es T tte e ee eee “eell ue
import seaborn as sns e e
sns.set() *

df = sns.load_dataset("iris™) 5 50 55 60 65 70 75 a0
df.head( pal_leng

# sepal_length sepal_width petal_length petal_width species

# 0 5.1 3.5 1.4 0.2 setosa

# 1 4.9 3.0 1.4 0.2 setosa

# 2 4.7 3.2 1.3 0.2 setosa

# 3 4.6 3.1 1.5 0.2 setosa

# 4 5.0 3.6 1.4 0.2 setosa

fig = plt.figure(Q
ax = fig.add_subplot(1l, 1, 1)

aXx = sns.scatterplot(x='sepal_length', y='sepal_width',
data=df, ax=ax)
plt.show()
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O species
° ® setosa
H o . ® versicolor

° virginica
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import pandas as pd

il
&)l

sepal_width

import matplotlib.pyplot as plt 30 es  see o e see “esse” oo
import seaborn as sns e et
sns.set() *

df = sns.load_dataset("iris") 5 50 85 60 65 70 75 80
df.head ) o

# sepal_length sepal_width petal_length petal_width species

# 0 5.1 3.5 1.4 0.2 setosa

# 1 4.9 3.0 1.4 0.2 setosa

# 2 4.7 3.2 1.3 0.2 setosa

# 3 4.6 3.1 1.5 0.2 setosa

T4 5.0 3.6 1.4 0.2 setosa

fig = plt.figure(Q
ax = fig.add_subplot(1l, 1, 1)

aXx = sns.scatterplot(x='sepal_length', y="sepal_width', hue='species',
data=df, ax=ax)
plt.show()
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seaborn BItR{LEEEL

BEXNG T 572 < B#UT seaborn THRHBRENhTWS, <hb
DE#®D. seaborn & matplotlib DMIHIFUTORD LS ICH >
TW3,

927 matplotlib seaborn
w27 ax.plot sns.lineplot
) E R ax.scatter sns.scatterplot
BJ>7 ax.bar sns.barplot
EXNIS L ax.hist sns.distplot
MRy 2270vY b~  ax.boxplot sns.boxplot
el N A ax.imshow sns.heatmap

ax.pcolor sns.clustermap
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import pandas as pd
import matplotlib.pyplot as plt

import seaborn as sns
4.5

° sns.set()
40 S df = sns.load_dataset("iris")
cosit . sns.jointplot(x="sepal_length',

£°° eeeees  oee y="sepal_width', data=df)
El ° o0 :. ® .oo .ooo ° p'lt. ShOW()
;Q;- 3.0 .: ¢ ::. o :: .::..:.::.. ... ( 1)

2.5 : [ ) EO:. ¢ ) ) ¢

2.0 ®

45 5.0 5.5 6.0 6.5 7.0 7.5 8.0
sepal_length
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.. .. e, import pandas as pd
or import matplotlib.pyplot as plt
5 s YO 1 X0y B oo, | import seaborn as sns
: S : — sns.set()
4 .:: (1} ‘:“:O .513 oo
CRRs T B e df = sns.load_dataset("iris")
: LR df.head ()
2 ° S species
setosa
£° oi# D e sns.pairplot(df, hue='species')
24 el plt.show()
: 2 SO TSR ¢ 0 m aatre
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19181716151413121110 9 8 76 56 43 21 0

import numpy as np
import seaborn as sns

np.random.seed(12345)

X = np.random.binomial (100, 0.02, 180)
X = X. reshape((20, 9))
X = np.log2(x + 1)

sns.heatmap (x)

plt.show()
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1 B 1 161616-1

— 0.5

-0.0

import numpy as np
import seaborn as sns

np.random.seed(12345)

X = np.random.binomial (100, 0.02, 180)

x. reshape((20, 9))
X = np.log2(x + 1)

X
I

sns.heatmap(x, annot=True,
square=True,
cmap="YlorBr'
vmin = 0, vmax

plt.show()

4)
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import numpy as np
import seaborn as sns

np.random.seed(12345)

X = np.random.binomial (100, 0.02, 180)
X = X. reshape((20, 9))
X = np.log2(x + 1)

sns.clustermap(x,
cmap='PuBu',
method="ward',
metric='euclidean')

188 5 810 11 119 16 14 013 212 3 9 615 4 717

1 7 0 8 3 6 4 2 5 p1t-ShOW()



188 5 810 1M1 11916 14 013 212 3 9 615 4 717

import numpy as np
import seaborn as sns

np.random.seed(12345)

X = np.random.binomial (100, 0.02, 180)
X = X. reshape((20, 9))
X = np.log2(x + 1)

sns.clustermap(x,
cmap='PuBu',
method="ward',
metric="'euclidean',
col_cluster=False)

plt.show()
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PFEEE I > T A~ ILSVRC

ImageNet Large Scale Visual Recognition Challenge

] 3 1 K " - ol o2 . Rl
*. B e = M s ¥4
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ImageNet server is under maintenance. Synsets outside ILSVRC are temporarily unavailable.

Giant panda, panda, panda bear, coon bear, Ailuropoda melanoleuca g3, 339

Large black-and-white herbivorous mammal of bamboo forests of China and Tibet; in some classifications pictures ggfcuégf(iitlz I\ggrdnet
considered a member of the bear family or of a separate family Ailuropodidae
i i~ aardvark, ant bear,
i Fissipedia (0) Treemap Visualization Images of the Synset Downloads
*. carnivore (365)
" bear (11)
" musteline mamn
*. procyonid (8)
i lesser panda, &,
bassarisk, cac
coati, coati-n
i~ giant panda,
' raccoon, racc
kinkajou, hon
' viverrine, viverril
' canine, canid (2:
fissiped mamma
feline, felid (59)
I plantigrade mammz
I unguiculate, unguic
- aquatic mammal (5
I Ungulata (0)
I Unguiculata (0) ¢
I digitigrade mammal  §
- ungulate, hoofed m #§
' edentate (21)
- bat, chiropteran (4! [
' pachyderm (10)
pangolin, scaly ante
hyrax, coney, cony,
rodent, gnawer (13 (A3

buck (2) “Images of children synsets are not included. All images shown are thumbnails. Images may be subject to copyright.

cow (0) [prev | KM [2][3][4][5][6][7][8][9][10] - [74][75][ Next
doe (0)
yearling (0)

fmamatiimoa A TaNY

14,197,122 images / 21,841 classes
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ImageNet Large Scale Visual Recognition Challenge

Top-5 classification error rate
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