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One, remember to look up at the stars and not down at your feet. Two, never give up work. Work gives you

meaning and purpose and life is empty without it. Three, if you are lucky enough to find love, remember it is
there and don't throw it away.

—— 8% ES (Stephen Hawking) | ZEERMIEFR. FHER | 1942 ~ 2018
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O FE matplotlib.pyplot.figure(), &Eplt.figure(), BIEERWER fig.
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# FANA
import numpy as np
import matplotlib.pyplot as plt

# I HA

@ theta = np.linspace(-24 * np.pi, 24 * np.pi, 1000)
# & zh A AR

® z = np.linspace(-2, 2, 1000)
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r * np.sin(theta) # % x%Lsr
r * np.cos(theta) # % y%dLsr

A = 4 &

ig = plt.figure(figsize=(5,5))

x = fig.add_subplot(projection='3d")
S = &

ax.plot(x, vy, z)

[ ax.set_proj_type('ortho")
® ax.grid(False)
ax.set_xticks([])
ax.set_yticks([])
ax.set_zticks([])
ax.grid(False) Ca:)
plt.show()
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e%ljﬁﬁ matplotlib.cm.rainbow(), %&fEcm.rainbow(), ¥—4[0,1]XEAIEZHBE T
rainbow @ik b, HERE—HHEES, 77 colors fi, colors FHEHEME 4 (a) H=H
HHE—

O for B3R, RERAH —E=Hhihs%. zip() REGLENTUBERIERR DT ERNR
mu_array # colors,
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fig, ax = plt.subplots(subplot_kw={'projection': '3d'})

® colors = cm.rainbow(np.linspace(9,1,num_lines))
# BREWE, HFE—RIET

® for mu_idx, color_idx in zip(mu_array, colors):

g ax.plot(x_array, # x 245
x_array*0 + mu_idx, # y A4r

L gaussian_1D(x_array, mu_idx, 1), # z 47 Ce:)
color = color_idx)
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O fm plot V4#I=HA&MEA, BITRE 25=3 Mzdir='x' HZBBAERE x = 3
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fig, ax = plt.subplots(subplot_kw={'projection': '3d'})

# ZHlgE
ax.plot_wireframe(xx1, xx2, ff,
color = [0.3,0.3,0.3],
linewidth = 0.25)
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 ax.plot(grid, # yZir
(b np.sqrt(np.pi) * np.exp(-grid**2), # z44r
L zs=3, zdir='x") # x%iFEEE #3
I ax.plot(grid, # x#¢
(] np.sqrt(np.pi) * np.exp(-grid**2), # z44: Caz)
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sympy . lambdify () ¥4F S & HEe %M Python ¥, R, X x HRSHBE—PRT x My
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Ot (x_t, y_t) SAE x HEILE.
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O = sipag FLH = BERRRYIL,

O s,

EAR B9 BK_2_Ch14_05.ipynb FI&RM,

# Folwe
[ df_dx = f_xy.diff(x)
e df_dx_fcn = lambdify([x,y],df_dx)

# RO WX T7 [\ T &
def plot_d_x_tangent(x_t, y_t, df_dx_fcn, f_xy_fcn, color, ax):

# HEMERE (RT20)

k = df_dx_fcn(x_t, y_t)

# /N wﬁﬂzﬁéﬂiﬁ, TEAE (x_t,y_t,z_t)
z_t

(c] = f_xy_fen(x_t, y_t)
# J]fixééa*}(’fﬂ
x_array = np.linspace(x_t-0.6,x_t+0.6, 10)
# U1 E
(d] z_array = k*(x_array - x_t) + z_t
# %%
e ax.plot(x_array,x_array*0 + y_t, z_array, color = color, 1lw = 0.2)
# SRR (TR)
N ax.plot(x_t,y_t, z_t, color = color, Ca:)
‘E marker = '.', markersize = 5)
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