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Basic Computations in NumPy

NumPy ERizH

£ F NumPy T REA . R#. GitzH
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EERAFMEE: RAEF, HHEHF.
Life is good for only two things: discovering mathematics and teaching mathematics.
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numpy.abs () ITEHEMNE. EHIE

numpy.add () JIEEE

numpy .argmax () REIEHERRATENERSI

numpy.argmin () REFAPR/NTRHERS]

numpy.array () B array $EEE

numpy . average () ITEEATEMNMNFE

numpy.broadcast_to () FATHEAT HBIEENFR

numpy . corrcoef () THEEHHFTENBERMREERE, BHE ddof ZHHMN
numpy.cos () HEKZE

numpy . cov () THEEHERTENNTTZEER, BRINBHE ddof 4 0
numpy.divide () BREEE

numpy . exp () WEHAHNENTRHTIEEEE

numpy .maximum () FEITRMELER DA, FIRETERH EARAEHAMRKAFEE
numpy.multiply () FEEE

numpy .power () FmIZHE

numpy . random.multivariate normal () FAFEMRZITIESHHRMEIEER
numpy . random. randint () 7E¥5ESEE A =4 B

numpy . random.uniform () 4 #HEESIYS D10 EIFEEL

numpy . reshape () AFREHAEIMBEDIBEOTR

numpy.sin () TTEIEZE

numpy.std () HEHHEPTRNREEZ, BRMABHE ddof A0
numpy.subtract () BIEEE

numpy . var () HEHAFTENTE, FIAABEE ddof K0
sklearn.datasets.load iris() SAERHEIE
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& numpy.add() HESSI.,

B numpy.subtract() REH.

* ZHEFFH numpy.multiply() EEEI.

B numpy.divide() FELH.

**x ZEFE numpy.power () RESEI,

TE, HMNEH—IARZIRANEAZ B INRFERRFZE.

Eh_

AZERER Jupyter Notebook X+ E= Bk1_Ch15_01.ipynb, AR —IAFEAE, —
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B 2. ZHBAM. & R KRR ZAMNERAKREENSI TR | Cg)Bk1_Ch15_91-iPynb
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KL, NumPy g9 #E[EN (broadcasting) #5E 7 ARFIREIEE Z BIRERZEMN,
BIRRBUNOEEY BRASTHRB A NHERR, FHTsE, NESHE,
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B 3. —#EHEANMGEM. B, k. K. XF, JEEU | ®Bk1_0h15_91-ipynb
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KA (6, ).

| 7EMTE 8. @ 8F, fTAEETHEA, BRH (1, 6).
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9. “EFEAMIIEEM. F, IEEN | ®Bk1_0h15_91-ipynb

15.3 gutizn
B 18 PR AREKENRE. B ZHEAEA A.max() HEBIMMEPEKE.
i A.max(axis = @) AEIFHEITERAE, E—JIRKE ZERI—HEHA.
A.max(axis = 1) ZEfTNARLITESKE RE—THXE EREFEI KA,
i A.max(axis = 1, keepdims = True) WERAFIEE (ZHEHAH).
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Jupyter Notebook,
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{8 1 ERREFREREBESINTE, Hatla 1, BARBITEIFETER.

me—Ene, OnOmitamirzEn. BXMREERN, AANREATIK.
iris_data_array 85— RFX—HE, mMEEZE iris_data_array.T S7RF—MFE.

EAKFTH numpy .cov () #l numpy . corrcoef () WA REAVFERED, BT,

import numpy as np

import matplotlib.pyplot as plt

import seaborn as sns

from sklearn.datasets import load_iris

# INERILHKE
iris = load_iris()
iris_data_array = iris.data

® print(iris_data_array.max()) # B EEHRAME

O print(iris_data_array.max(axis = 0)) # &7 & AE

® print(np.argmax(iris_data_array, axis=0)) # &7 & AEME
O print(iris_data_array.max(axis = 1)) # G HAHEMKE

O print(np.average(iris_data_array, axis = 0)) # &7

# WHE— | F =
@ print(np.var(iris_data_array, axis = 0))
# EE, NumPy+ 21\ 2 An

® print(np.var(iris_data_array, axis = 0, ddof = 1))
# BHEFEAN - 1
# HEEFInEE

@ print(np.std(iris_data_array, axis = 0))
# UWHh AT EERE, ER®E

© SIGMA = np.cov(iris_data_array.T, ddof = 1)

print(SIGMA) |

# ALY = R
fig, ax = plt.subplots(figsize = (5,5))
® sns.heatmap(SIGMA, cmap = 'RdY1Bu_r', annot = True,
ax = ax, fmt = ".2f", square = True,

xticklabels = [], yticklabels = [], cbar = True)
# WEW T EZEE;, TREE
® CORR = np.corrcoef(iris_data_array.T)
print(CORR)
fig, ax = plt.subplots(figsize = (5,5))
@ sns.heatmap(CORR, cmap = 'RdY1Bu_r', annot = True,
ax = ax, fmt = ".2f", square = True, Caj)
xticklabels = [], yticklabels = [], cbar = True)
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numpy . power(x,2) aa
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f(x) = sin(x) 9
numpy.sin()
FE3ZEE (sine function)
X
f(x) = arcsin(x) 7
. f(x)
RIEZFE (inverse sine numpy .arcsin()
function)
X
f(x) = cos(x) %) //K
numpy .cos() NS N
£ EE (sine function)
X
f(x) = arccos(x) \ pd
f(x) /\

R&ZEE (inverse cosine
function)

numpy .arccos()

X
///
///
f(x) = tan(x) 09
numpy . tan()
TY&% (tangent function)
X
///
///
f(x) = arctan(x) s
f(x)
RIEVIEE (inverse tangent numpy .arctan()
function)
X
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f(x) = sinh(x)

WHiFaz&#E (hyperbolic sine
function)

numpy . sinh()

f(x)

f(x) = cosh(x)

Wi sZEE (hyperbolic sine
function)

numpy . cosh()

f(x)

f(x) = tanh(x)

W EYIEE (hyperbolic
tangent function)

numpy . tanh()

(%)

f(x) = x|

BIHEEE (absolute function)

numpy . abs ()

(%)

f(x)=|x]

ETEREEE (floor function)

numpy . floor ()

(%)

f(x)=[x]

) EEEEE (ceil function)

numpy .ceil()

f(x)
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() = sgn(x) . j
numpy .sign()
ME®E (sign function)
X
f(x) = exp(x) = e* 9 J/ ’
numpy .exp() 2
1% &% (exponential function)
X
f(x) = 1n(x) ) -

S FE (logarithmic function)

numpy . log()

Q)

#_1 2 HBEXRETT WL — TR EL.
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import numpy as np
import matplotlib.pyplot as plt

# B RN E
® def visualize_fx(x_array, f_array, title, step = False):

fig, ax = plt.subplots(figsize = (5,5))

(b ax.plot([-5,5],[-5,5], ¢ = 'r', 1s = '--', 1w = 0.5)
if step:
() ax.step(x_array, f_array)
else:
(d] ax.plot(x_array, f_array)
é; ax.set_xlim(-5, 5)
ax.set_ylim(-5, 5)
ax.axvline(6, ¢ = 'k')
ax.axhline(6, ¢ = 'k'")
ax.set_xticks(np.arange(-5, 5+1))
ax.set_yticks(np.arange(-5, 5+1))
ax.set_xlabel('x")
ax.set_ylabel('f(x)")
plt.grid(True)
L ax.set_aspect('equal', adjustable='box') ng
(1] fig.savefig(title + '.svg', format='svg')
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000
# BEE, p =2
x_array = np.linspace(-5,5,1001)

® f_array = np.power(x_array, 2)
visualize_fx(x_array, f_array, '&#H#_p=2")

# RIEZEHK

® x_array_ = np.copy(x_array)

® x_array_[(x_array_ < -1) | (x_array_ > 1)] = np.nan
f_array = np.arcsin(x_array_)
visualize_fx(x_array_, f_array, 'RIFGZE#")

# FUEK

@ f_array = np.tan(x_array)

® f_array[:-1][np.diff(f_array) < 0] = np.nan
visualize_fx(x_array, f_array, 'E¥7E#")

# |\ TRERK
f_array = np.floor(x_array)
© visualize_fx(x_array, f_array, '®m TEEH%', True)

# NEEK

Xx_array_ = np.copy(x_array)
® x_array_[x_array_<=0] = np.nan
f_array = np.log(x_array_) Cg:)

visualize_fx(x_array_, f_array, 'x###%")
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AENGT NumPy hEAFFZETHE, HEPBHFEMEEREERE. HEEN. SZihzE. E0%F
. SEAFEINERT BEN, SUMUBRNRESEERE., i, —BER, BINIEZEFEH
Pandas HgIHEET A,

NumPy i NEH TARRADE 17, 18 SENANEXEERRES, MRARZIELITL
PARHOIE, X T B AR R,
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