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Numpy O que é NumPy?

Numpy

O que é NumPy?
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Numpy O que é NumPy?

https://numpy.org/doc/stable/user/whatisnumpy.html

NumPy é um conjunto de ferramentas para computacao
cientifica em Python.

NumPy é uma biblioteca Python que fornece um objeto array
multidimensional:

ndarray,

varios objetos derivados e uma variedade de rotinas para operagoes
rapidas em arrays, incluindo matematica, légica, manipulacdo de for-
mas, classificagdo, selegdo, E/S, transformadas discretas de Fourier,
algebra linear basica, operacoes estatisticas basicas, simulacdo aleatdria
e muito mais.
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Numpy O que é NumPy?

https://numpy.org/doc/stable/user/whatisnumpy.html

No nicleo do pacote NumPy, estd o objeto ndarray.

O objeto ndarray encapsula matrizes n-dimensionais de tipos de

dados homogéneos, com muitas operagcoes implementadas em cédigo
compilado para melhor desempenho.

Existem varias diferencas importantes entre as matrizes NumPy
e os tipos padrao do Python.
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Numpy O que é NumPy?

https://numpy.org/doc/stable/user/whatisnumpy.html

Os objetos ndarray tém um tamanho fixo na criagdo, ao contrério das
listas Python (que podem crescer dinamicamente). Alterar o tamanho de
um ndarray criard um novo array e excluird o original.

Todos os elementos em um objeto ndarray devem ser do mesmo tipo
de dados e, portanto, terdo o mesmo tamanho na memdria. A excecgio:
pode-se ter arrays de objetos (Python, incluindo NumPy), permitindo
assim arrays de elementos de tamanhos diferentes.
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Numpy O que é NumPy?

https://numpy.org/doc/stable/user/whatisnumpy.html

Os objetos ndarray facilitam opera¢bes matemdticas avancadas e
outros tipos de operagbes em um grande nimero de dados. Normalmente,
essas operagOes sdo executadas com mais eficiéncia e com menos cédigo

do que é possivel usar com as sequéncias internas de Python.

Uma infinidade crescente de pacotes cientificos e matemdticos basea-
dos em Python estdo usando matrizes NumPy; embora eles normalmente
suportem entrada de sequéncia Python, eles convertem essa entrada em
matrizes NumPy antes do processamento e geralmente produzem objetos
ndarray ou derivados, melhorando a eficiéncia nos calculos.
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Numpy O que é NumPy?

https://numpy.org/doc/stable/user/whatisnumpy.html

Tamanho e velocidade sao muito importantes na computacao

cientifica.

Por exemplo: Na primeira linha, o caso de multiplicar cada

elemento de uma sequéncia a (1-D) com o elemento correspondente em
outra sequéncia b do mesmo tamanho. Na 2da. linha, matrices 2-D.

C

Python

Numpy

for (i=0; i<rows; i++) {
cli]l = alil*b[il;

}

c=101

for i in range(len(a)):
c.append(al[il*b[i])

for (i=0; i<rows; i++) {
for (j=0; j<columns; j++) {

clil[§] = alil [j1#b[i] [31;
}
}

c=[1

for i in range(len(a)):
c.append([1)
for j in range(len(al0])):
c[i].append(ali] [j1*b[i]1[j1)
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Numpy Comegando com NumPy

Numpy

Comecando com NumPy
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Numpy Comegando com NumPy

https://numpy.org/doc/stable/user/quickstart.html

[1] import numpy as np

[21 b = np.array([(1/2, 2.5, lel), (4, 5, 6)1)
b

[3] |[[type(b), b.ndim, b.shape, b.size, b.itemsize, b.nbytes|]

[numpy.ndarray, 2, (2, 3), 6, 8, 48]

[4] |[b.dtype, b.dtype.name[]

[dtype( ' float64'), 'float64']

[5] |[[b.data, b.data.ndim, b.data.shape, b.data.obj.size, b.data.itemsize, b.data.nbytes(]

[<memory at 0x7fbd60451bbe=, 2, (2, 3), 6, 8, 48]

https://colab.research.google.com/ ~
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Numpy Criando um ndarray

Numpy

Criando um ndarray
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Numpy Criando um ndarray

https://numpy.org/doc/stable/user/quickstart.html

[6] a = np.array([2, 3, 4])
[a, a.dtype]
[array([2, 3, 4]}, dtype('int64')]
[7] b =np.array([1.2, 3.5, 5.1])
[b, b.dtype]
[array([1.2, 3.5, 5.1]), dtype('float64')]
[8] ¢ =np.array([[1.1, 2.2], [3, 4]], dtype=complex)
[c, c.dtypel

[array([[l.1+8.7, 2.2+8.]],
[3. +0.j, 4. +08.7]11), dtype('complex128')]

[29] d = np.arange(12).reshape(2, &)
il

array([[ @, 1, 2, 3, 4, 5],
[ TR 3 T C R PRI )] I}

https://colab.research.google.com/
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Numpy zeros, ones, empty, full

Numpy

zeros, ones, empty, full
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Numpy zeros, ones, empty, full

https://numpy.org/doc/stable/user/quickstart.html
[18] np.zeros({(3, 4))
array([[0., 0. 8.]
[@ 8L D, e ]
[6., 6., 0., B.]

[=]

[11] np.ones((2, 3), dtype=np.intl6)

array([[1, 1, 1]
1]

[1, 1, 1]], dtype=intl6)

[12] np.empty((2, 3))

[13] X = np.full ({2, 5}, 2}
X

array([[2, 2, 2, 2, 2],
[ 2 2y 2 2N
https://colab.research.google.com/ ~
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Numpy zeros, ones, empty, full

https://numpy.org/doc/stable/user/quickstart.html

[14] np.zeros like(X)

[15] 5 + np.zeros(X.shape, dtype=int)

array([[5, 5, 5, 5, 5],
[5, 5, 5, 5, 511

[

[16] np.arange(1@)*16@ + 1

array([ 1, 11, 21, 31, 41, 51, 61, 71, 81, 91])

[17] np.arange(18)*18@ + range(1@)

array([ @, 11, 22, 33, 44, 55, 66, 77, 88, 99])

https://colab.research.google.com/ ~
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Numpy arange e linspace

Numpy

arange e linspace
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Numpy arange e linspace

https://numpy.org/doc/stable/user/quickstart.html

[18] np.arange( O, 1686, 7)

array([ ®, 7, 14, 21, 28, 35, 42, 49, 56, 63, 78, 77, 84, 91, 98])
[19] x = np.linspace(l, 2, 18)

o

array([1. , 1.11111111, 1.22222222, 1.33333333, 1.44444444,

1.55555556, 1.66666667, 1.77777778, 1.88888889, 2. 1

[28] f = np.sin(x)

if

array([0.841470898, 0.8961922 , 0.93986069, 0.9719379 , 0.99%282822,
©.99988386, ©.99540796, 0.9786557 , ©.94983371, 0.90929743])

https://colab.research.google.com/ ~
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Numpy Operagdes basicas

Numpy

Operacoes basicas
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Numpy Operagdes basicas

https://numpy.org/doc/stable/user/quickstart.html

[

=

1}
I

= np.array([26, 30, 40, 50])
b = np.arange(4)

array([e, 1, 2, 3]}
[22] c=a - b
C

array([20, 29, 38, 47])

[23] b**2 , 18 * np.sin(a), a < 35

(array([®, 1, 4, 91},
array([ 9.12945251, -9.88031624, 7.4511316 , -2.62374854]),
array([ True, True, False, False]))

https://colab.research.google.com/ ~
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Numpy Multiplicagdo elemento a elemento e matricial

Numpy

Multiplicacao elemento a elemento e matricial
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Numpy Multiplicagdo elemento a elemento e matricial

https://numpy.org/doc/stable/user/quickstart.html

NI = P N |
[24] A = np.array([[1, 1],
[0, 111)
B = np.array([[2, @],
[3, 411)
[25] A = B
array([[2, 0],
[@, 4]1
[26] A @ B
array([[5, 41,
[3, 411}
[27] A.dot(B)
array([[5, 41,
[3, 411
https://colab.research.google.com/ ~
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Numpy Operagdes in-place e random

Numpy

Operacoes in-place e random
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Numpy Operagdes in-place e random

https://numpy.org/doc/stable/user/quickstart.html

[28] rg = np.random.default rng(l)

[29] = rg.random((2, 3)) * 18

a
a
array([[5.11821625, 9.50463696, 1.44159613],

[9.48649447, 3.11831452, 4.23326449]])
[30] b = np.ones((2, 3), dtype=int)

[31] a == 3
a

array([[15.35464874, 28.51391089, 4.32478838],
[28.45948341, 9.35494356, 12.69979347]])

[32] a-=b
a

array([[14.35464874, 27.51391089, 3.32478838],
[27.45948341, 8.35494356, 11.69979347]])

https://colab.research.google.com/ ~
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Numpy Operagdes in-place e random

https://numpy.org/doc/stable/user/quickstart.html

[33] b += a.astypel(int)
b

array([[15, 28, 4],
[28, 9, 12]])

https://colab.research.google.com/ ~
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Numpy Upcasting

Numpy

Upcasting
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Numpy Upcasting

https://numpy.org/doc/stable/user/quickstart.html

[34] a = np.ones(3, dtype=np.int32)

El
a
array([1, 1, 1], dtype=int32)
[35]

b = np.linspace(@, np.pi, 3)

(b, b.dtype.name)

(array([@. , 1.57079633, 3.14159265]), 'float64')
[36] c=a + b

(c, c.dtype.name)

(array([1. , 2.57079633, 4.14159265]), 'float64')
[37] d = np.explc = 1j)
(d, d.dtype.name)

(array([ ©.54030231+0.84147098j, -0.84147898+0.54030231],
-0.54030231-0.84147098j]), 'complex128')

https://colab.research.google.com/
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Numpy Operagdes unarias

Numpy

Operacoes unarias
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Numpy Operagdes unarias

https://numpy.org/doc/stable/user/quickstart.html

[38] = rg.random((2, 3))

array([[8.827708259, ©.468919914, 0.54959369],
[@.82755911, ©.75351311, ©.53814331]])

[39] a.sum(}

3.10571895299398157

[40] a.min()

@

.027559113243068367

[41] a.max()

@

.8277025938204418

https://colab.research.google.com/ ~
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Numpy Operagdes nos eixos da matriz

Numpy

Operacoes nos eixos da matriz
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Numpy Operagdes nos eixos da matriz

https://numpy.org/doc/stable/user/quickstart.html

[42] b = np.arange(12).reshape(3, 4)
b

array([[ @, 1, 2, 3],
ek, Sp Gy #llg
[ 8, 9, 10, 11]11)

[43] b.sum(axis=8)

array([12, 15, 18, 21])

[44] b.min(axis=1)

array([®, 4, 8])

[45] b.cumsum({axis=1)

[e, 1, 3, &],
[ 4, 9,15, 22],
[ 8, 17, 27, 38]]1)

array ([

https://colab.research.google.com/ ~
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Numpy Func¢oes de uso geral

Numpy

Funcoes de uso geral

Irommel@ic.unicamp.br (UNICAMP) Algoritmos e Programa¢do de Computadores Terca-feira, 05 de julho de 2022 33/107



Numpy Func¢oes de uso geral

https://numpy.org/doc/stable/user/quickstart.html

[46] B = np.arange(3)
B

array([®, 1, 2])

[47] np.exp(B)

array([1. , 2.71828183, 7.3890561 ])

[48] np.sqrt(B)

array([@. A , 1.41421356])

[49] = np.array([2., -1., 4.])

C
C
array([ 2., -1., 4.1)
[58] np.add(B, C)

array([2., 8., 6.1}

https://colab.research.google.com/ ~
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Numpy Func¢oes de uso geral

https://numpy.org/doc/stable/user/quickstart.html

Outras funcoes

Ver tambem: all, any, apply.-along axis, argmax, argmin,
argsort, average, bincount, ceil, clip,
conj, corrcoef, cov, cross, cumprod,
cumsum, diff, dot, floor, inner, invert,
lexsort, max, maximum, mean, median, min,
minimum, nonzero, outer, prod, re, round,
sort, std, sum, trace, transpose, var,
vdot, vectorize, where
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Numpy  Indexag3o, fatiamento(slicing) e iteracdo

Numpy

Indexacdo, fatiamento(slicing) e iteracao
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Numpy  Indexag3o, fatiamento(slicing) e iteracdo

https://numpy.org/doc/stable/user/quickstart.html

[51] a = np.arange(10)**3
El

array([ 8, 1, 8, 27, 64, 125, 216, 343, 512, 729])

[52] a[2]

8

[53] a[2:5]

array([ 8, 27, 64])

[54] a[:6:2] = 1000

a
array([1060, 1, 1oea, 27, 1eee, 125, 216, 343, 512, 729])
https://colab.research.google.com/ ~
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Numpy Indexac3o, fatiamento(slicing) e iteragcdo

https://numpy.org/doc/stable/user/quickstart.html

[55] a[::-1]

array([ 729, 512, 343, 216, 125, leee, 27, leee, 1, 1eea])

[56] for i in a:
print(i**(1 s 3.))

.999999999999998
6]

.999999999999998
.0

.999999999999398
.999999999999999
.999999959299999
.999999999999999
.999999959595999
.999999999999998

00~ O U W0 W W

https://colab.research.google.com/ ~
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Numpy Arrays multidimensionais

Numpy

Arrays multidimensionais
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Numpy  Arrays multidimensionais

https://numpy.org/doc/stable/user/quickstart.html
[57] f(x, y):
return 10 * x + y
[58] b = np.fromfunction(f, (5, 4), dtype=int)
b
array([[ @, 1, 2, 3],
[1e, 11, 12, 13],
[20, 21, 22, 23],

[38, 31, 32, 33],
[40, 41, 42, 43]])

[59] b[2, 3]

25

array([ 1, 11, 21, 31, 41])

https://colab.research.google.com/ ~
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Numpy  Arrays multidimensionais

https://numpy.org/doc/stable/user/quickstart.html

[61] b[:, 11

array([ 1, 11, 21, 31, 41])

[62] b[o:, 1]

array([ 1, 11, 21, 31, 41])

[63] b[1:2, :1]

array([[1e, 11, 12, 13],
[20, 21, 22, 23]])

[64] b[-1]

array([4@, 41, 42, 43])

https://colab.research.google.com/ ~
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Numpy Os pontos (...)

Numpy

Os pontos (...)
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Numpy Os pontos (...)
https://numpy.org/doc/stable/user/quickstart.html

[65] x = np.arange(32).reshape(2, 2, 2, 2, 2}
X
array([[[[[ o, 1],
[RZr= s
[l 4, 51,
[ 6, 7111,
[[r s, 9l,
[1e, 11]1,
[[12, 131,
[14. 151117,
[Crl16, 17],
[18, 19]],
[[20, 21],
[22, 23]]1,
[[[24, 25],
[26, 27]],
[[28, 29],
[3@, 31]1111)
https://colab.research.google.com/ ~
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[67] x[..., 1]

array([[[[ 1,

[[[17,
[21,

[[25,
[29,

[68] x[@, ..., 1,

array([[

[= N

711,

117,
15111)

https://colab.research.google.com/
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Numpy Iterando no primeiro eixo

Numpy

Iterando no primeiro eixo
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[69] ¢ = np.array([[[ ®, 1, 2],
[ 18, 12, 13]],
[[100, 101, 102],
[11@, 112, 113]]]1)

[78] c.shape
(2, 2, 3)
[71] for row in c:
print({row)
[[le 1 2]
[10 12 13]]

[[1ee 101 182]
[118 112 113]]

https://colab.research.google.com/

Numpy

Iterando no primeiro eixo

https://numpy.org/doc/stable/user/quickstart.html
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Numpy Iterando no primeiro eixo

https://numpy.org/doc/stable/user/quickstart.html

[72] for element in c.flat:
print(element)

https://colab.research.google.com/ ~
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Numpy Mudando a forma de um array
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Numpy Mudando a forma de um array

https://numpy.org/doc/stable/user/quickstart.html

[73] rg = np.random.default rng(l1)
a = np.floor{1@ * rg.random{(3, 4)))

a
array([[5., 9., 1., 9.],
[3., 4., 8., 4.1,
[5., 0., 7., 5.11)
[74] a.shape
(3, 4)

[75] a.ravel()

anray(|[5a, Sy Lo, 0L, 3a50 4L B, AL, S e T ST

https://colab.research.google.com/ ~
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Numpy Mudando a forma de um array

https://numpy.org/doc/stable/user/quickstart.html

[76] a.reshape(6, 2)

array([[5.
[l
Eh
855
[ism
[7.,

Vo & &Oow

[77] a.T

array([[5.,
[9.,
[1.,
[9.,

- 00w
v~ @

https://colab.research.google.com/ ~
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Numpy Mudando a forma de um array

https://numpy.org/doc/stable/user/quickstart.html

[78] a.T.shape

(4, 3)

[79] a.shape

(3, 4)

https://colab.research.google.com/

Irommel@ic.unicamp.br (UNICAMP) Algoritmos e Programagdo de Computadores Terca-feira, 05 de julho de 2022 51 /107



https://numpy.org/doc/stable/user/quickstart.html
https://colab.research.google.com/

Numpy Mudando a forma de um array

https://numpy.org/doc/stable/user/quickstart.html

[88] a
array([[5., 9., 1., 9.

]
[3., 4., 8., 4.]
By Ooy Ty Fall

[81] a.resize((2, 6))

a
array([[5., 9., 1., 9., 3., 4.1,
[8., 4., 5., 8., 7., 5.11)
[82] a.reshape(3, -1)
array([[5., 9., 1., 9.1,
(S A a8 il
By Gy Doy 50010
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Numpy Empilhando diferentes arrays

Numpy
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Numpy Empilhando diferentes arrays

https://numpy.org/doc/stable/user/quickstart.html

[83] = np.floor(10 * rg.random((2, 3}))

a
a

array([[3., 7.,

3.1,
[4., 1., 4.1])

[84] b = np.floor(1@ * rg.random((2, 3)))
b

array([[2., 2., 7.],
2. au, 800}
https://colab.research.google.com/ ~

Irommel@ic.unicamp.br (UNICAMP) Algoritmos e Programagdo de Computadores Terca-feira, 05 de julho de 2022 54 /107


https://numpy.org/doc/stable/user/quickstart.html
https://colab.research.google.com/

Numpy Empilhando diferentes arrays

https://numpy.org/doc/stable/user/quickstart.html

[85] np.stack({(a,b), axis = 0)

array([[[3., 7., 3.1,
[4., 1., 4.11,

[[2., 2., 7.1,
[2., 4., 9.111)

[86] np.stack{(a,b))[®]

array([[3., 7.,
[4., 1.,

[87] np.stack{{a,b})[1]

array([[2., 2.,
[2., 4.,

https://colab.research.google.com/
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Numpy Empilhando diferentes arrays

https://numpy.org/doc/stable/user/quickstart.html

[88] np.stack({{a,b), axis=1})

array([[[3., 7., 3.1,
Eoy Boy Tl
[[4., 1., 4.1,
[2.5 4., 94111

[89] np.stack((a,b), axis=1)[:,0]

array([[3., 7.,
[4., 1.,

[98] np.stack({(a,b), axis=1)[:,1]

array([[2., 2., 7.1,
[2., 4., 9.1])
https://colab.research.google.com/ ~
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Numpy concatenate

Numpy

concatenate
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Numpy concatenate

https://numpy.org/doc/stable/user/quickstart.html

[91] a = np.array([[1, 2], [3, 4]])

= np.array([[5, 6], [7, 8]]1)

o @©
I

[92] np.concatenate((a, b), axis=0)

array([[1, 2],

El; Al
53; 3]
[7, &1])

[93] np.concatenate((a, b), axis=1)

[24] np.concatenate((a, b), axis= )

array([1, 2, 3, 4, 5, 6, 7, 8])

https://colab.research.google.com/ ~
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Numpy  column_stack, row.stack (1-D)

Numpy

column stack, row stack (1-D)
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Numpy  column_stack, row.stack (1-D)

https://numpy.org/doc/stable/user/quickstart.html

[95] a

np.array([4., 2.1)
np.array([3., 8.])

o
1]

[96] np.column stack((a, b))

[97] np.row stack((a, b))

array([[4., 2.1,
=y Elal;

https://colab.research.google.com/
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Numpy  column_stack, row.stack (2-D)

Numpy

column stack, row stack (2-D)
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Numpy  column_stack, row.stack (2-D)

https://numpy.org/doc/stable/user/quickstart.html

[98] a = np.array([[1, 2],[3, 41])

e
[
=

I

np.array([[5, 6],[7, 8]])

[160] Y = np.column stack((a, b))

array([[1, 2, 5, 6],
[3, 4. 7. 811}

[181] np.row stack({(a, b))

array([[1, 21,

[3, 4],
[5, 6],
[7. 811)
https://colab.research.google.com/ ~
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Numpy column_stack, row-stack (3-D)

Numpy

column stack, row stack (3-D)

Irommel@ic.unicamp.br (UNICAMP) Algoritmos e Programa¢do de Computadores Terca-feira, 05 de julho de 2022 63 /107



Numpy column_stack, row-stack (3-D)

https://numpy.org/doc/stable/user/quickstart.html

[182] a = np.floor(1@ * rg.random((2, 2, 2)))
El
array([[[9., 7.1,
[5:um2a0
IS
[5., 1.111)

[183] b = np.floor(1@ * rg.random((2, 2, 2)))

b
array([[[6., 7.1,
LB
NGRS R
(4., 0.11D)
https://colab.research.google.com/ ~
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Numpy  column_stack, row.stack (3-D)
https://numpy.org/doc/stable/user/quickstart.html
[104] np.column stack((a, b))

array([[[9.,
Eoy

W~ N~

[=]
@ U= W

array([[[9., 7.],
[5.5 2.1,
[[1., 9.1,
IS Tl
[ie= 7l
[6., 9.11,
[Ip= sl
[4., 0.11D)
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Numpy newaxis

Numpy

newaxis
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Numpy newaxis

https://numpy.org/doc/stable/user/quickstart.html

[186] from numpy import newaxis
a = np.array([4., 2.])
b = np.array([3., 8.])
[187] a[:, newaxis]
array([[4.],
[2.11)
[168] a[:, newaxis, newaxis]
array([[[4.11,

[[2.111)

[189] a[newaxis, :]

array([[4., 2.11)

https://colab.research.google.com/ ~
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Numpy newaxis

https://numpy.org/doc/stable/user/quickstart.html

[11@] a[newaxis, :, newaxis, newaxis ]
array([[[[4.1],

[[2.1111)

[111] a[newaxis, :, newaxis, newaxis ][©,:,0,0]

array([4., 2.])

[112] a[newaxis, :, newaxis, newaxis ][:,0,0,0]

array([4.])

[113] newaxis is

True

https://colab.research.google.com/ ~
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Numpy  split horizontal (por colunas)

Numpy

split horizontal (por colunas)
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Numpy  split horizontal (por colunas)
https://numpy.org/doc/stable/user/quickstart.html
[114] rg = np.random.default rng(1)

a = rg.integers(low=15, high=38, size=(3, 10})
El

array([[22, 22, 26, 29, 15, 17, 27, 29, 18, 19],

[28, 21, 19, 27, 18, 21, 24, 23, 16, 15],
[27, 26, 27, 23, 27, 19, 21, 26, 16, 1911}

[115] (x,y) = np.hspliti{a, 2)

[116] x

array([[22, 22, 26, 29, 15],
[28, 21, 19, 27, 18],
[27, 26, 27, 23, 271])

[117] y

array([[17, 27, 29, 18, 19],
[21, 24, 23, 16, 15],
[19, 21, 26, 16, 19]])

https://colab.research.google.com/ ~
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Numpy split horizontal (por colunas)

https://numpy.org/doc/stable/user/quickstart.html

[118] np.hsplit(a, [2,3] )

[array([[22, 22],

[28, 211,
[27, 26]1]1), array([[26],
[191,

[27]11), array([[29, 15, 17, 27, 29, 18, 19],
[27, 18, 21, 24, 23, 16, 15],
[23, 27, 19, 21, 26, 16, 19]]1)]

https://colab.research.google.com/ ~
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Numpy Copiando?

Numpy

Copiando?
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Numpy Copiando?
https://numpy.org/doc/stable/user/quickstart.html

[119] a = rg.integers(low=268, high=58, size=(2, 5))

array([[23, 33, 49, 24, 31],
[32, 47, 26, 35, 27]1])

[126] b = &

[121] b is a

True

[122] flx):
print(id(x))

[123] id(a)

140520359268048

[124] f(a)

140520359268048

https://colab.research.google.com/ ~
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Numpy  view (Cépia falsa)

Numpy

view (Copia falsa)
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Numpy  view (Cépia falsa)

https://numpy.org/doc/stable/user/quickstart.html

[125] a = np.arange(5,40,3)
a

array([ 5, 8, 11, 14, 17, 2e, 23, 26, 29, 32, 35, 38])

[126] ¢ = a.view()

[127] c.base is a

True

[128] c.flags.owndata

False

https://colab.research.google.com/ ~
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Numpy  view (Cépia falsa)

https://numpy.org/doc/stable/user/quickstart.html

[129] ¢ = c.reshape((2, 6))
4

array([[ 5, 8, 11, 14, 17, 28],
[23, 26, 29, 32, 35, 38]])

[130] a

array([ 5, 8, 11, 14, 17, 2@, 23, 26, 29, 32, 35, 38])

[131] c[1, 3] = leo0@

c
array([[ L 8, 11, 14, 17, 28],
[ 23, 26, 29, 10600, 35, 38]1)
[132] a
array([ Sy 8, bl 14, 17, 26 23, 26 29, 1leee, =250
38])
https://colab.research.google.com/ ~
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Numpy  Slicing retorna uma cépia falsa

Numpy

Slicing retorna uma cdpia falsa
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Numpy  Slicing retorna uma cépia falsa

https://numpy.org/doc/stable/user/quickstart.html

[133] s = c[:, 1:3]

array([[ 8, 11],
[26, 29]11)

[124] s[:] = 5555

array([[5555, 55551,
[5555, 555511}
[135] a
array([ 5, 5555, 5555, 14, 17, 20, 23, 5555, 5555, 1008, 35,
38])
[136] c

array([[ 5, 5555, 5555, 14, L7, 20],
23, 5555, 5555, 1064, 35, 38]1)
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Numpy  Slicing retorna uma cépia falsa

https://numpy.org/doc/stable/user/quickstart.html

[137] a = list{range(5))

b = al[2:4]
b[:] = [5000,6000]
a,b

([e, 1, 2, 3, 4], [5000, 6000])

[128] a = np.arange(5)

b= al[2:4]

b[:] = [5000,6000]

a,b

(array([ a, 1, 5008, 6000, 4]}, array([5800, 60008]))

https://colab.research.google.com/
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Numpy  copy, Cépia profunda

Numpy

copy, Copia profunda
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Numpy  copy, Cépia profunda

https://numpy.org/doc/stable/user/quickstart.html

[139] a = np.arange(5)
b = al2:4].copy()
b[:] = [5000,6000]
a,b
(array([®, 1, 2, 3, 4]), array([5000, 6008]))
[140] del a
https://colab.research.google.com/ ~
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Numpy  copy, Cépia profunda

https://numpy.org/doc/stable/user/quickstart.html

Functions and Methods Overview

Array Creation: arange, array, copy, empty, empty_like, eye, fromfile,
fromfunction, identity, linspace, logspace, mgrid, ogrid,
ones, ones_like, r_, zeros, zeros_like

Conversions: ndarray.astype, atleast_1d, atleast_2d, atleast_3d, mat

Manipulations: array_split, column_stack, concatenate, diagonal, dsplit,
dstack, hsplit, hstack, ndarray.item, newaxis, ravel,
repeat, reshape, resize, squeeze, swapaxes, take,
transpose, vsplit, vstack

Questions: all, any, nonzero, where
Ordering: argmax, argmin, argsort, max, min, ptp, searchsorted, sort

Operations: choose, compress, cumprod, cumsum, inner, ndarray.fill,
imag, prod, put, putmask, real, sum

Basic Statistics: cov, mean, std, var

Basic Linear Algebra: cross, dot, outer, linalg.svd, vdot
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Numpy Indexando con uma matriz de indices

https://numpy.org/doc/stable/user/quickstart.html

[141] @ = np.arange(10)+*2
a

array([ ©, 1, 4, 9, 16, 25, 36, 49, 64, 81])
[142] idx = np.array([1l, 1, 3, 8, 51)
idx

array([1, 1, 3, 8, 5])

[143] b = a[idx]
b

array([ 1, 1, 9, 64, 25])

[144] b.base is a

False

https://colab.research.google.com/
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Numpy Indexando con uma matriz de indices

https://numpy.org/doc/stable/user/quickstart.html

[145] jdx = np.array([[3, 4], [9, 711}
jdx
array([[3, 41,
[9, 711)

[146] b = a[jdx]
b

array([[ 9, 18],
[81, 49]])

[147] b.base is a

False
[148] b[:] = 1lee0

array([ @, 1, 4, 9, 16, 25, 36, 49, 64, 81])

https://colab.research.google.com/ ~
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Numpy Indexando con uma matriz de indices

https://numpy.org/doc/stable/user/quickstart.html

[149] palette = np.array([[0, 6, 0],

[255, @, O],
[, 255, @],
[0, @, 255],

[255, 255, 2551])

[150] image = np.array([[0, 1, 2, O],
[e, 3, 4, e11)

[151] palette[image]

array([[[ o, o, @],
[255, @, o],

[ @, o, @8]],

[(r e, o, 0],
[ 8, o0, 255],
1255, 258, 2560,
[ e, o, oIl
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[152] a = np.arange(12).reshape(3, 4)

a

array([[ @, 1, 2, 3],
2y S Gy g
[ 8, 9. 10, 11]])

[153] i = np.array([[®, 11,
[1, 2]1)

[154] j = np.array([[2, 1],
[3, 311)

https://colab.research.google.com/ ~
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[155] a[i, j]

array ([ 5],

[ 2,
[ 7, 11]1)

[157]1 b = a[i, :]

b
array([[[ o, 1, 2, 31,
[F 4 isLan6L
[ EC Bl
[ 8 9, 10, 11]1]])
[158] b[:,:,2]
array([[ 2, 6],
[ 6, 10]11)
https://colab.research.google.com/ ~
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[159] time = np.linspace(-2@&, 145, 5)
time

array([-28. , 21.25, 62.5 , 183.75, 145. 1]}

[160] data = np.array([np.sin({time), np.cos(time), np.exp(-1/time}])
data
array([[-©.91294525, @.67513565, -0.32579556, -0.87736505, 0.46774516],

[ 0.40808206, -0.7376936 , 0.94544024, -0.99700283, 0.88386337],

[ 1.8512711 , 0.95403128, 0.98412732, 0.99040775, ©0.99312717]])

https://colab.research.google.com/
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Numpy

[161] ind = data.argmax{axis=1)
ind

array([1, 2, 8])

[162] time max =
time max

time[ind]

array([ 21.25, 62.5 , -20. 1]}

[163] data max = data[ range(data.shape[@]) , ind ]
data max

array([0.67513565, 0.94544024, 1.0512711 ])

[164] data.max{axis=1)

array([0.67513565, 0.94544024, 1.0512711 ])

[165] np.all{data max == data.max(axis=1))

True
https://colab.research.google.com/
Irommel@ic.unicamp.br (UNICAMP)
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[166] @ = rg.integers(low=20, high=50, size=(2, 8))
El

array([[2e, 42, 21, 28, 34, 34, 23, 49],
[42, a8, 22, 41, 28, 36, 47, 28]])

[167] b = a > 30
b

array([[False, True, False, False, True, True, False, True],
[ True, True, False, True, False, True, True, False]])

[168] a[b]

array([42, 34, 34, 49, 42, 48, 41, 36, 47])
[169] a[b] = @

a

array([[2e, ®, 21, 28, ©, @, 23, @]
[e, o, 22 o, 28 @, o, 28]])

https://colab.research.google.com/

Irommel@ic.unicamp.br (UNICAMP) Algoritmos e Programagdo de Computadores Terca-feira, 05 de julho de 2022 94 /107



https://numpy.org/doc/stable/user/quickstart.html
https://colab.research.google.com/

Numpy Indexa¢do com matrices booleanas

https://numpy.org/doc/stable/user/quickstart.html

o a = np.arange(12).reshape(3, 4)
array([[ @, 1, 2, 3],
2y S Gy #llg
[ Ey B bty Salflp)
[171] bl = np.array([ ' ' 1)
b2 = np.array([ . . g 1)
[172] a[bl, :]
array([[ 4, 5, 6, 7],
[ 8, 9. 10, 11]])
[173] a[:, b2]
array([[ ®, 2],
[ 4, 6],
[ 8, 18]])
[174] a[bl, b2]
array([ 4, 10])

https://colab.research.google.com/
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t numpy as np
import matplotlib.pypleot as plt

[176] def mandelbrot(h, w, maxit=20, r=2):
""Returns an image of the Mandelbrot fractal of size (h,w)."""
= np.linspace(-2.5, 1.5, 4*h+1)
= np.linspace(-1.5, 1.5, 3*w+l}
B = np.meshgrid(x, y)
= A + B*1j
= np.zeros like(C)
ivtime = maxit + np.zeros(z.shape, dtype=int)

X
b
A
T
z
d

for i in range(maxit):
z = z¥%¥2 + C
diverge = abs(z) > r
div now = diverge & (divtime == maxit)
divtime[div now] = i
z[diverge] = r

return divtime

[177] plt.clf()
https://colab.research.google.com/ ~
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[177] plt.clf()

<Figure size 432x288 with 0 Axes>

[178] plt.imshow(mandelbrot (400, 400))

<matplotlib.image.AxesImage at Ox7fd5d2065750>
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't numpy as np
ort matplotlib.pyplot as plt
rg = np.random.default rng(1)

[180] mu, sigma = 2, 0.5
v = rg.normal(mu, sigma, 10868)
v

array([2.1727921 , 2.41080907, 2.16521854, ..., 2.15062613, 1.61436€07,
2.089274213])

https://colab.research.google.com/
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Matplotlib Graficando um Histograma
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[181] plt.hist{v, bins=28, density=

00257412,
18945537,
74649533,

0. 0.00411859, 0.02007815, ©.03758218, 0.08546084,
0. 0.33875443, 0.53644699, 0.69140912, 0.78716646,
0. 0.66257896, 0.4901128 , 0.28572752, 0.15650661,
0.07156059, 0.02677087, 0.00823719, 0.00566307, 0.00154447]),

array([©.08106893, ©.27530993, 0.46955093, 0.66379193, 0.85803293,
1.05227393, 1.24651493, 1.44075593, 1.63499693, 1.82923793,
2.02347893, 2.21771993, 2.41196094, 2.60620194, 2.80044294,
2.99468394, 3.18892494, 3.38316594, 3.57740694, 3.77164794,
3.96588894]),

list of 20 Patch objects=>)

https://colab.research.google.com/ ~
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[182] (n, bins) = np.histogram(wv, bins=20, density=
n

array([0.00257412, ©0.00411859, 0.02007815, 0.83758218, 0.08546084,
©.18845537, 0.33875443, ©.53644699, 0.69140912, 0.78716646,
0.74649533, 0.66257896, ©.4901128 , ©.28572752, 0.15650661,
0.07156059, 0.02677087, 0.00823719, 0.80566307, 0.00154447])

[183] bins

array([0.08106893, 0.27530993, 0.46955893, 0.66379193, 0.85803293,

1.85227393, 1.24651493, 1.44075593, 1.63499693, 1.82923793,
2.02347893, 2.21771993, 2.41196094, 2.60620194, 2.80044294,
2.99468394, 3.18892494, 3.38316594, 3.57740694, 3.77164794,
3.96588894] )

https://colab.research.google.com/ ~
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[184] plt.plot((bins[1:]}, n)

[<matplotlib.lines.Line2D at Ox7fd5d1a69fo6=]
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[185] plt.plot(.5 * (bins[1:] + bins[:-1]), n)

[<matplotlib.lines.Line2D at 0x7fd5d19e3edd=]
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