CHAPTER
04 NumPy 20| 2212]
NumPy Library

ArHAZER O Sett

ugogR 7

sooncrmTaNG @Kz.'m Y/ojo/E{ == 242! (Big Data Programming) | 4-1




vl K=}

- HiE K|k == e
- It AU=H
« NumPy O X| (Random Walk)

augLya B o .
m S e @K21m Y/ojo/E{Z =2 72§35 (Big Data Programming) | 4-2



Z 22U (Array oriented programming)

- H{EX|ZF 22U sqrt(xr2 + yr2)

points = np.arange(-5, 5, 0.01)

# np.meshgrid function takes two 1D arrays and produces two 2D matrices
# corresponding to all pairs of (x, y)
X, Yy = np.meshgrid(points, points)

z = np.sqrt(x**2 + y**2)
print(z)

# visualization of the 2d array

plt.imshow(z, cmap=plt.cm.gray)

plt.colorbar()

plt.title("Image plot of $\sgrt{x"2 + y*2}$ for a grid of values")
plt.show()
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# case 1
xarr = np.array([1.1, 1.2, 1.3, 1.4, 1.5])
yarr = np.array([2.1, 2.2, 2.3, 2.4, 2.5])
cond = np.array([True, False, True, True, False])

# we wanted to take a value from xarr whenever the corresponding value
# 1in cond is True, and otherwise take the value from yarr.

result = np.where(cond, xarr, yarr)

print(result)

# case 2
array = np.random.randn(4, 4)
print(array)
print(array > 0)

# replace all positive values with 2 and all negative values with -2.
ret = np.where(array > 0, 2, -2)
print(ret)
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Z 22U (Array oriented programming)

* NumPy 8t 3! §4| o2t

arr = np.random.randn(5, 4)
print(arr)

ret = arr.mean()

print(ret)

ret = np.mean(arr)
print(ret)

ret = arr.sum()

print(ret)

ret = arr.mean(axis=1) # compute mean across the columns (i.e., for row)
print(ret)

ret = arr.sum(axis=0) # compute sum down the rows (i.e., for column)
print(ret)
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22U (Array oriented programming)

* NumPy 2 3! 34 HxE

arr = np.array([0, 1, 2, 3, 4, 5, 6, 7])

ret = arr.cumsum()

print(ret)

arr = np.array([[0, 1, 2], [3, 4, 5], [6, 7, 8]])
ret = arr.cumsum(axis=0)

print(ret)

ret = arr.cumprod(axis=1)

print(ret)
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22U (Array oriented programming)

- 22 H{¥(Boolean Array)= %8t HAE

array = np.random.randn(100)

ret = (array > 0).sum() # Number of positive values
print(ret)

« any(): HI@ ®2 SO TrueZt U=A| =2

bools = np.array([False, False, True, False])
ret = bools.any()

print(ret)
ret = bools.all()
print(ret)
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Z 22U (Array oriented programming)

- = (Sort)

array = np.random.randn(6)
ret = np.sort(array)

. 2Xb2l Hj ol N

arr = np.random.randn(5, 3)

print(arr)

> [[-0.16614061 1
[-0.5785766 O
[ ©.82945901 ©
[-0.32622354 1
[ ©.1303902 1

ret = np.sort(arr)

print(ret)

> [[-0.16614061 1

[-0.35198793 ©

.76038061
. 75558415
.45435193
.97977021
.92265247

.76038061
[-2.62009326 -0.
.45435193
[-1.6318447 -O.
[ ©.1303902 0.

5785766

32622354
86047697

P RPOON

.38428095]
.62009326]
.35198793]
.6318447 ]
.86047697]]

.38428095]
.75558415]
.82945901]
.97977021]
.92265247]]
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Z 22U (Array oriented programming)

. Zlgtol A 2] Unique()

names = np.array(["Bob", "Joe", "Will", "Bob", "Will", "Joe", "Joel"])
set = np.unique(names)

print(set)

> ['Bob"' 'Joe' 'Joel' 'Will’]

ints = np.array([3, 3, 3, 2, 2, 1, 1, 4, 4])
set = np.unique(ints)

print(set)

> [12 3 4]

e in1d(): 2IXtE FO{ZI HiEo| RAVE ZSHE[O Y=X]

1 A0S 22l(Boolean)2 2 2| H

I
o
OF
-

values = np.array([6, 0, 0, 3, 2, 5, 6])

set = np.inld(values, [2, 3, 6])

print(set)

> [ True False False True True False True]
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Z 22U (Array oriented programming)

unique(x) H S xOf| CHSHM S=E[X] 2 A 2[H
intersectld(x,y) | HI S x2tyOlA W T SHOf| s H o= A 2| E
union1d(x, y) Hi & x2F yOoll A 2RO s Fot= ’la 2| H

inld(x, y) Hi € x2| #l a7 H B yo| # a0 Ztot=A] 22l
setdiffld(x, y) Hi € x2by2| AtER A4 2
setxorld(x, y) OfLto| B E0f| el X2+ Bl @ 2+ Z 8 a[X| = # 2| H
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arr = np.arange(10)
np.save("some_array", arr)

El

1d = np.load("some_array.npy")

print(1d)
>[01234567 8 9]

oooooo
IIIIIIIIII
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« np.savezg A& YFEXU2 F2 A= O3 HIES X

arr = np.arange(10)
np.savez("array_archive.npz", a=arr, b=arr)

arch = np.load("array_archive.npz")
print(arch['b’])
>[01234567 8 9]
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« MY L =(Linear Algebra)

o J|u Z2 IS YOIN ML e Fad

°
=
=

X = np.array([[1., 2., 3.], [4., 5., 6.]])
print(x)
> [[1. 2. 3.]

[4. 5. 6.]]

y = np.array([[6., 23.], [-1., 7.], [8., 9.]])
print(y)

ret = x.dot(y)

print(ret)

> [[ 28. 64.]
[ 67. 181.]]
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« MY L =(Linear Algebra)

« xdotly)= np.dot(x, y)2t <

X = np.array([[1., 2., 3.], [4., 5., 6.]])
y = np.array([[6., 23.], [-1., 7.], [8., 9.]])
ret = np.dot(x,y)
print(ret)
> [[ 28. 64.]
[ 67. 181.]]

. TO|M v35 0|22 E @ A7

X = np.array([[1., 2., 3.], [4., 5., 6.]])
ret = x @ np.ones(3) #np.dot(x, np.ones(3))
print(ret)

> [ 6. 15.]
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CH=(Linear Algebra)
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2122 (Big Data Programming)

pry

Gl o/&

ar




M<CH

AL
L- O T

« MY L =(Linear Algebra)

» numpylinalg = #&2| 2 G} 22 HH F5H(matrix
decomposition)2| & Elet= X[ AT

X = np.random.randn(3, 3)

mat = X.T.dot(X)

print(mat)

> [[ ©.56972829 -0.15284807 ©.35255448]
[-0.15284807 ©.28775704 -0.21737376]
[ ©.35255448 -0.21737376 2.72457081]]

imat = inv(mat)

print(imat)

> [[ 2.14323231 ©.98849998 -0.1984651 ]
[ ©.98849998 4.15394365 0.20350296]
[-0.1984651 0.20350296 .40894733]]

o

dimat = mat.dot(imat)

print(dimat)

> [[ 1.00000000e+00 3.34186014e-18 -4.12395594e-17]
[-7.64960762e-17 1.00000000e+00 1.37698489%e-17]

e [ 7.64723374e-18 1.91840532e-16 1.00000000e+00] ]
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« numpy.random =2 =

d-dot7| 2ol Lol LY &S Xl &

# normal distribution

samples = np.random.normal(size=(4,4))

print(samples)

> [[-0.6144581 -0.97760137 1.74676881 0.60687775]
[-0.3006372 ©0.14749422 -0.13586784 -1.83516092]
[ 2.01188768 ©.35534939 1.07828769 -0.65055445]
[ ©.58183459 -0.89083568 1.34206662 0.7345279 ]]

o LIOJM LI random E2=2 o HO|| ofLte| HE 4T d-d
=
L—

« numpy.random 2=

BEEC 243
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o Hh=MJMd(Random Number Generation)

» np.random.seedzs A-&0H0] H Md HE

np.random.seed(1234)

« numpy.randomz ™9 = A E(global random seed) Ar&

- MY MENE WSt7| {80, numpy.random.RandomState & AtE5H0
A

ChE g gTIe 2RlE 4 g

rng = np.random.RandomState(1234)

ret = rng.randn(10)

print(ret)

> [ 0.47143516 -1.19097569 1.43270697 -0.3126519 -0.72058873
0.88716294 0.85958841 -0.6365235 0.01569637 -2.24268495]
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« numpy.random &

seed e WS Rl AlE X
permutation =g et
shuffle E|AELFH O &= A2
rand Tes 220M BEE FE
randint FO| I H| LHO|M dole| = =F
randn HFEHEXIZF10|D, A0 02 SH2Z0AM EE2 =&
binomial Ol EL0M BE =5
normal JIFAIt B2 20N B2 =
beta HEIZZ0A & ==
chisqare 710|HZEZ0M B2 FF
gamma ZOEX0AM HE =
uniform TS0, 1)2XE0A BEE ==

e {BK 211
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« Random Points
+ 0 O{A A[%SEG] 1,0002]

« 0 ~ 1 AO|2]| HF dd

ZOES oyl

Hi &2
L— =1

SHof OECH3® 1, OEX| o™ 1 2

import random
position = @
walk = [position]
steps = 1000

for i in range(steps):
if random.randint(0,1):
step =
else:
step = -1
position += step
walk.append(position)

plt.plot(walk[:100])

20

40 60 80 100

plt show()
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« Random Points

» ZOIEOf Ol =S HIEA 2 BSIGH|

# use numpy

nsteps = 1000

draws = np.random.randint(@, 2, size=nsteps)
steps = np.where(draws > 0, 1, -1)

walk = steps.cumsum()

plt.plot(walk[:100])
plt.show()

# statistics

ret = walk.min()
print(ret)

ret = walk.max()
print(ret)

val = np.abs(walk) >= 10
ret = val.argmax()
print(ret)
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