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Matplotlib: Visualization with Python https://matplotlib.org/

tEK
t IS OB TS UmatplotlibDpyplotEY 2—IL%E A UR— U THIGp It TSR
import matplotlib. pyplot as plt

t BUESTE S 1 T UnumpyZE 4 ViR— b L TRIGNp TSR
import numpy as np

it oxEh AR, xIEFIE0.0, AZEL 0DFEHFITI60. 1KEN S DB (numpy. ndarray) [0, 1, 2, - - -. 299, 360]
X = np.arange(0.0, 360.1, 1.0)

#onp.pi AR, degree:AE (BF) Z5I7 VICTIRT IEK
degree = np.pi/180.0

t numpy DESERLB IBNERTI, ZDIFEIEx , DIFEICIE. TNEFNOESNERICBEEEER U RRDEEZERE T IEINERD
y = np.sin(xxdegree) # yEE3!

# plot ———

t fig:FigurelBiBIEIR /K, ax:Axes —DNI ST (BEDU ST TligZEBRIT D EETED, )
fig, ax = plt.subplots()

ax.plot(x, y) # x&ylXBEel

plt. show() # HEmT
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t BEAR2: IS5 0EEZS
import matplotlib.pyplot as plt # 12MColabtzy 3 U TIXIEimportd 3 & LUBRBERRD T, TDITERDITIFESTEHERL)
import numpy as np

angles = np.arange(0.0, 360.1, 1.0)

degree = np.pi/180.0
sin = np.sin(anglesxdegree)

# plot ———-
fig, ax = plt.subplots()

ax.plot(angles, sin, linewidth = 2.0)

t xih, yERODEE, ticks¥—UDMIBEZEEE

ax.set( xlim = (0, 360), xticks = np.arange(0, 361, 30),
ylim = (-1, 1), vticks = np.arange(-1, 1.1, 0.2))

t xEHICKIRZESI<: plot([x1, x21, [y1, y21)

ax.plot([0, 3601, [0, 0], linewidth = 1.5, color = "black”)

t J)y RERE

ax.arid(True)

it SNV


https://www.google.com/url?q=https%3A%2F%2Fmatplotlib.org%2F

ax.set xlabel(’angle(dgree)’)
ax.set_ylabel(’ sin’)

t 5705148

ax.set_title(’ sine curve’, fontsize = 16)

plt. show()
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t ZEAR3: BRI T IEFREHTERR
# sin, cos, tan

import matplotlib. pyplot as plt
import numpy as np

angles = np.arange(-360, 360.1, 1.0)

degree = np.pi/180.0

sin = np.sin(anglesxdegree)
cos = np. cos(anglesxdegree)
tan = np. tan(anglesx*degree)
# plot ———-

fig, ax = plt.subplots()

# label&colorzisE

ax.plot(angles, sin, linewidth
ax.plot(angles, cos, linewidth
ax.plot(angles, tan, linewidth

2.0, label="sin”, color="red”)
2.0, label="cos”, color="green”)
2.0, label="tan”, color="orange”)

t x#h, yEROEEHE, ticks¥—oDIBZEIEE

ax.set( xlim = (=360, 360), xticks = np.arange(-360, 361, 60),
ylim = (-3, 3), vticks = np.arange(-3, 3.1, 0.5))

t xEHICKIEZESI<: plot([x1, x21, [y1, y2])

ax.plot([-360, 3601, [0, 01, linewidth = 1.5, color = "black”™)

t Ty REHE

ax.arid(True)

t @SN

ax. set_xlabel("angle(dgree)’)

t 5705148

ax.set_title(’sin, cos, tan’, fontsize = 16)

t NI plotdlabel &colorDIBEDFIENTKRZIND

ax. legend(loc="upper right’)

plt. show()
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# titlelCTex CHAZEHAL $TexI—K$
i ERD

import matplotlib.pyplot as plt

import numpy as np

x = np.arange(-4.0, 4.0, 0.1)
y = (1/(2*np. pi)**0.5) * np. exp(-x*x/2)
# plot ==

fig, ax = plt.subplots()

ax.plot(x, y)
ax.axis([-4, 4, 0, 0.5])
ax.grid(True)

ax.set xlabel(’x")
ax.set ylabel(Cy")

b $ tex I—R $
ax.set_titleCnormal disitiribution: $ y = ¥dfrac{1}{¥sart{2 ¥pi}} ¥exp( - ¥dfrac{x"2}{2} ) ¢, fontsize = 16)
plt. show()
= 2
s e . R | X
normal disitiribution: y = —=—exp( 7)
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#5705 RIVPSRIVICBREZ I+ MEFEDS,
import matplotlib. pyplot as plt
# matplotlibZEAARELTDSI1 TS VEA VA M=), | THFED AV RIEVRFLOAVYIR



Ipip install japanize-matplotlib

import japanize_matplotlib # japanize matplotlibZx-+ 2 R— bk

import numpy as np

angle = np.arange(0.0, 360.1, 1.

degree = np.pi/180.0
sin = np.sin(anglexdegree)

# plot ————-
fig, ax = plt.subplotsQ)

ax.plot(angle, sin, linewidth =

0)

3) 1 O3

ax.axis([0, 360, -1, 11) # 57 : x#h, yEHOEFIEE

ax.grid(True) # J'V)w RfEmE

ax. set_xticks( np.arange(0, 361,

30) ) # 0M 5361 X TIEDI0DFEELFIDES 1 360 TIFINZENZVN &(TER

ax.set_xlabel("angle’) # xEHDSNIVIEE
ax.set_ylabel(sin’) # yEIDSNIVIERE

ax.set_title( sinB8gno =7,

plt. show()
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1.00

fontsize = 18) # IS 7DFA MUVIBE : BAREI AV MHMFEZS

japanize-matplotlib in /usr/local/lib/python3.10/dist-packages (1.1.3)

matplotlib in /usr/local/lib/python3.10/dist-packages (from japanize-matplotlib) (3.7.1)

contourpy>=1.0.1 in /usr/local/lib/python3.10/dist-packages (from matplotlib—>japanize-matplotlib) (1.3.0)
cycler>=0.10 in /usr/local/lib/python3.10/dist-packages (from matplotlib->japanize-matplotlib) (0.12.1)
fonttools>=4.22.0 in /usr/local/lib/python3.10/dist-packages (from matplotlib->japanize-matplotlib) (4.53.1)
kiwisolver>=1.0.1 in /usr/local/lib/python3.10/dist-packages (from matplotlib->japanize-matplotlib) (1.4.7)
numpy>=1.20 in /usr/local/lib/python3.10/dist-packages (from matplotlib->japanize-matplotlib) (1.26.4)
packaging>=20.0 in /usr/local/lib/python3.10/dist-packages (from matplotlib->japanize-matplotlib) (24.1)
pillow=6.2.0 in /usr/local/lib/python3.10/dist-packages (from matplotlib->japanize-matplotlib) (9.4.0)
pyparsing>=2.3.1 in /usr/local/lib/python3.10/dist-packages (from matplotlib—>japanize-matplotlib) (3.1.4)
python-dateutil>=2.7 in /usr/local/lib/python3. 10/dist-packages (from matplotlib->japanize-matplotlib) (2.8.2)
six>=1.5 in /usr/local/lib/python3.10/dist-packages (from python-dateutil>=2.7->matplotlib->japanize-matplotlib)
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Ipip install japanize-matplotlib # install&1DColabtzy 3V TEMRDOT, ZDITIEESTHERL)

import japanize_matplotlib
import pandas as pd

gamma = 0.3
def f(t): # BABfZ=ER

# japanize matplotlibZz-4 iRk—

return np. exp(-gammaxt) * np.cos(2 * np.pi * t) # EEIRE

t = np.arange(0.0, 10.0, 0.01)

fig, ax = plt.subplots()
ax.plot(t, f(t), linewidth = 3)
ax.grid(True)

ax.set_xlabel( time’, fontsize = 16)
ax.set_ylabel (' f', fontsize = 16)
ax.set_titleC HZ=IRED $e " {- Yoamma t} ¥cos(2 ¥pi t)$’, fontsize = 18)



ax. set_xticks( np.arange(0, 10.1, 1.0) )
ax. set_yticks( np.arange(-1.0, 1.1, 0.5) )

ax. set_xlim(0.0, 10.0)
ax.set_ylim(-1.0, 1.0)

ax. tick_params(labelsize = 16)
ax. text(4.0, 0.5, "JHZ=ZH $¥ganma$ = 0.3’, fontsize = 16)

plt. show()

S~ Requirement already
Requirement already
Requirement already
Requirement already
Requirement already
Requirement already
Requirement already
Requirement already
Requirement already
Requirement already
Requirement already
Requirement already

satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:

japanize-matplotlib in /usr/local/lib/python3.10/dist-packages (1.1.3)

matplotlib in /usr/local/lib/python3.10/dist-packages (from japanize-matplotlib) (3.7.1)

contourpy>=1.0.1 in /usr/local/lib/python3. 10/dist-packages (from matplotlib—>japanize-matplotlib) (1.3.0)
cycler>=0.10 in /usr/local/lib/python3.10/dist-packages (from matplotlib->japanize-matplotlib) (0.12.1)
fonttools>=4.22.0 in /usr/local/lib/python3.10/dist-packages (from matplotlib->japanize-matplotlib) (4.53.1)
kiwisolver>=1.0.1 in /usr/local/lib/python3.10/dist-packages (from matplotlib->japanize-matplotlib) (1.4.7)
numpy>=1.20 in /usr/local/lib/python3.10/dist-packages (from matplotlib->japanize-matplotlib) (1.26.4)
packaging>=20.0 in /usr/local/lib/python3.10/dist-packages (from matplotlib->japanize-matplotlib) (24.1)
pillow>=6.2.0 in /usr/local/lib/python3.10/dist-packages (from matplotlib—>japanize-matplotlib) (9.4.0)
pyparsing>=2.3.1 in /usr/local/lib/python3. 10/dist-packages (from matplotlib—>japanize-matplotlib) (3.1.4)
python-dateutil>=2.7 in /usr/local/lib/python3.10/dist-packages (from matplotlib->japanize-matplotlib) (2.8.2)
six>=1.5 in /usr/local/lib/python3.10/dist-packages (from python-dateutil>=2.7->matplotlib->japanize-matplotlib)
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I RRCAER R
import matplotlib.pyplot as plt
Ipip install japanize-matplotlib
import japanize_matplotlib
import numpy as np

# plot:22DI S T EEICEE (11725 DEE) -———
fig, ax = plt.subplots(1, 2, squeeze=False) # subplots(nrows, ncols) nrowsXncols

t1D2EMIST
x1 = np.arange(-1.0, 1.0, 0.001)
y1 = np.sin(1/x1)

ax[0,
ax[0,

ax[0,
ax[0,
ax[0,
ax[o0,
ax[0,

01.
01.

01.
01.
01.
01.
01.

plot(x1, y1)
arid(True) # J'Jw RiEE

set xlim(-1.0, 1.0)

set ylim(-1.0, 1.0)

set_xlabel(Cx’) # xEHDSNIVIEE

set ylabel(Cy') # yEHODSANIVIERE
set_titleCsin(1/x)MDT =7, fontsize = 12)

t 22BDIS7
x2 = np.arange(-0.01, 0.01, 0.00001)
y2 = np.sin(1/x2)

ax[0,
ax[0,

ax[0,
ax[0,
ax[0,
ax[o0,

11.
11.

11.
11.
11
11

plot(x2, y2)
arid(True) # J'Jw RiEE

set xlim(-0.01, 0.01)

set ylim(-1.0, 1.0)
set_xlabel(Cx') # xEHDSANIVIEE
set ylabel(Cy') # yEHODSANIVIERE



axL0, 1l.set_title(C sin(1/x)DT 2 T REMTEZILK, fontsize = 12)

fig.set size inches(18, 5) # figuredt 1 XZ=IBE : BWICILK
plt. show()

S~ Requirement already satisfied: japanize-matplotlib in /usr/local/lib/python3.10/dist-packages (1.1.3)
Requirement already satisfied: matplotlib in /usr/local/lib/python3.10/dist-packages (from japanize-matplotlib) (3.7.1)
Requirement already satisfied: contourpy>=1.0.1 in /usr/local/lib/python3.10/dist-packages (from matplotlib—>japanize-matplotlib) (1.3.0)
Requirement already satisfied: cycler>=0.10 in /usr/local/lib/python3.10/dist-packages (from matplotlib->japanize-matplotlib) (0.12.1)
Requirement already satisfied: fonttools>=4.22.0 in /usr/local/lib/python3.10/dist-packages (from matplotlib->japanize-matplotlib) (4.53.1)
Requirement already satisfied: kiwisolver>=1.0.1 in /usr/local/lib/python3.10/dist-packages (from matplotlib->japanize-matplotlib) (1.4.7)
Requirement already satisfied: numpy>=1.20 in /usr/local/lib/python3.10/dist-packages (from matplotlib->japanize-matplotlib) (1.26.4)
Requirement already satisfied: packaging>=20.0 in /usr/local/lib/python3.10/dist-packages (from matplotlib—>japanize-matplotlib) (24.1)
Requirement already satisfied: pillow>=6.2.0 in /usr/local/lib/python3.10/dist-packages (from matplotlib->japanize-matplotlib) (9.4.0)
Requirement already satisfied: pyparsing>=2.3.1 in /usr/local/lib/python3.10/dist-packages (from matplotlib—>japanize-matplotlib) (3.1.4)
Requirement already satisfied: python-dateutil>=2.7 in /usr/local/lib/python3.10/dist-packages (from matplotlib->japanize-matplotlib) (2.8.2)
Requirement already satisfied: six>=1.5 in /usr/local/lib/python3.10/dist-packages (from python-dateutil>=2.7->matplotlib->japanize-matplotlib)
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I R CRERT

import matplotlib.pyplot as plt
Ipip install japanize-matplotlib
import japanize matplotlib
import numpy as np

t olot:22M IS T = EICKRE ———-

-0.0075  -0.005

fig, ax = plt.subplots(1, 2, squeeze=False) # subplots(nrows, ncols) nrowsXncols

t1D2BDIS7
x1 = np.arange(-1.0, 1.0, 0.001)

y1 = x1*np.sin(1/x1) # numpy. ndarrayBETOHNFEL, FNFNOEZRTOBITEDEGICR B,

ax[0, 0].plot(x, v)
ax[0, 01.grid(True) # Z''Jw RigE

ax[0, 0].set xlim(-1.0, 1.0)

ax[0, 0].set ylim(-1.0, 1.0)

ax[0, 0].set_xlabel('x") # xBDSNIIEE

ax[0, 0].set ylabelCy") # yE#DSNIVIEE

ax[0, 0].set titleC x*sin(1/x)DI =7, fontsize = 12)

t 22BMIS7

X2 = np.arange(-0.25, 0.25, 0.0001)
y2 = x2*np. sin(1/x2)

ax[0, 11.plot(x2, y2)

ax[0, 11.grid(True) # ZJ'Jw REE

ax[0, 1].set xlim(-0.25, 0.25)

ax[0, 11.set ylim(-0.25, 0.25)

ax[0, 1].set_xlabel('x") # xBDSNIIEE

ax[0, 1].set ylabelCy") # yE#DSNIVIEE

ax[0, 11.set_titleC xxsin(1/x)DT'S T REfhazEiLK, fontsize = 12)

fig.set _size inches(18, 5) # figuredt 1 XZ=I8E : MITHK
plt. show()
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japanize-matplotlib in /usr/local/lib/python3.10/dist-packages (1.1.3)

matplotlib in /usr/local/lib/python3.10/dist-packages (from japanize-matplotlib) (3.7.1)

contourpy>=1.0.1 in /usr/local/lib/python3. 10/dist-packages (from matplotlib—>japanize-matplotlib) (1.3.0)
cycler>=0.10 in /usr/local/lib/python3.10/dist-packages (from matplotlib—>japanize-matplotlib) (0.12.1)
fonttools>=4.22.0 in /usr/local/lib/python3.10/dist-packages (from matplotlib->japanize-matplotlib) (4.53.1)
kiwisolver>=1.0.1 in /usr/local/lib/python3.10/dist-packages (from matplotlib->japanize-matplotlib) (1.4.7)
numpy>=1.20 in /usr/local/lib/python3.10/dist-packages (from matplotlib—>japanize-matplotlib) (1.26.4)
packaging>=20.0 in /usr/local/lib/python3.10/dist-packages (from matplotlib->japanize-matplotlib) (24.1)
pillow=6.2.0 in /usr/local/lib/python3.10/dist-packages (from matplotlib->japanize-matplotlib) (9.4.0)
pyparsing>=2.3.1 in /usr/local/lib/python3. 10/dist-packages (from matplotlib—>japanize-matplotlib) (3.1.4)

Requirement already satisfied: python-dateutil>=2.7 in /usr/local/lib/python3.10/dist-packages (from matplotlib—>japanize-matplotlib) (2.8.2)
Requirement already satisfied: six>=1.5 in /usr/local/lib/python3.10/dist-packages (from python-dateutil>=2.7->matplotlib—>japanize-matplotlib)
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