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Numpy O que é NumPy?

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

NumPy é um conjunto de ferramentas para computação
cient́ıfica em Python.

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

ndarray,

vários objetos derivados e uma variedade de rotinas para operações
rápidas em arrays, incluindo matemática, lógica, manipulação de for-
mas, classificação, seleção, E/S, transformadas discretas de Fourier,
álgebra linear básica, operações estat́ısticas básicas, simulação aleatória
e muito mais.
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Numpy O que é NumPy?

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

No núcleo do pacote NumPy, está o objeto ndarray.

O objeto ndarray encapsula matrizes n-dimensionais de tipos de
dados homogêneos, com muitas operações implementadas em código
compilado para melhor desempenho.

Existem várias diferenças importantes entre as matrizes NumPy
e os tipos padrão do Python.
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Numpy O que é NumPy?

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

Os objetos ndarray têm um tamanho fixo na criação, ao contrário das
listas Python (que podem crescer dinamicamente). Alterar o tamanho de
um ndarray criará um novo array e excluirá o original.

Todos os elementos em um objeto ndarray devem ser do mesmo tipo
de dados e, portanto, terão o mesmo tamanho na memória. A exceção:
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 operações matemáticas avançadas e
outros tipos de operações em um grande número de dados. Normalmente,
essas operações são executadas com mais eficiência e com menos código
do que é posśıvel usar com as sequências internas de Python.

Uma infinidade crescente de pacotes cient́ıficos e matemáticos basea-
dos em Python estão usando matrizes NumPy; embora eles normalmente
suportem entrada de sequência Python, eles convertem essa entrada em
matrizes NumPy antes do processamento e geralmente produzem objetos
ndarray ou derivados, melhorando a eficiência nos cálculos.
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Numpy O que é NumPy?

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

Tamanho e velocidade são muito importantes na computação
cient́ıfica. Por exemplo: Na primeira linha, o caso de multiplicar cada
elemento de uma sequência a (1-D) com o elemento correspondente em
outra sequência b do mesmo tamanho. Na 2da. linha, matrices 2-D.

C Python Numpy

for (i=0; i<rows; i++) {
c[i] = a[i]*b[i];

}

c = []

for i in range(len(a)):

c.append(a[i]*b[i])

c = a*b

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

c[i][j] = a[i][j]*b[i][j];

}
}

c=[]

for i in range(len(a)):

c.append([])

for j in range(len(a[0])):

c[i].append(a[i][j]*b[i][j])

c = a*b
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Numpy Começando com NumPy

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

https://colab.research.google.com/
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Numpy Funçoes de uso geral

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

https://colab.research.google.com/
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Numpy Funçoes de uso geral

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

Outras funções

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 Indexação, fatiamento(slicing) e iteração

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

https://colab.research.google.com/
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Numpy Indexação, fatiamento(slicing) e iteração

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

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

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

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

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

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

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

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

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

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

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

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

lrommel@ic.unicamp.br (UNICAMP) Algoritmos e Programação de Computadores Terça-feira, 05 de julho de 2022 47 / 107

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


Numpy Mudando a forma de um array

Numpy

Mudando a forma de um array

lrommel@ic.unicamp.br (UNICAMP) Algoritmos e Programação de Computadores Terça-feira, 05 de julho de 2022 48 / 107



Numpy Mudando a forma de um array

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

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

lrommel@ic.unicamp.br (UNICAMP) Algoritmos e Programação de Computadores Terça-feira, 05 de julho de 2022 49 / 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
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https://numpy.org/doc/stable/user/quickstart.html

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

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

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

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

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

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

lrommel@ic.unicamp.br (UNICAMP) Algoritmos e Programação de Computadores Terça-feira, 05 de julho de 2022 56 / 107

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


Numpy concatenate

Numpy

concatenate

lrommel@ic.unicamp.br (UNICAMP) Algoritmos e Programação de Computadores Terça-feira, 05 de julho de 2022 57 / 107



Numpy concatenate

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

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

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

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

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

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

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

https://colab.research.google.com/
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https://numpy.org/doc/stable/user/quickstart.html
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lrommel@ic.unicamp.br (UNICAMP) Algoritmos e Programação de Computadores Terça-feira, 05 de julho de 2022 77 / 107



Numpy Slicing retorna uma cópia falsa
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copy, Cópia profunda

lrommel@ic.unicamp.br (UNICAMP) Algoritmos e Programação de Computadores Terça-feira, 05 de julho de 2022 80 / 107



Numpy copy, Cópia profunda

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

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

lrommel@ic.unicamp.br (UNICAMP) Algoritmos e Programação de Computadores Terça-feira, 05 de julho de 2022 81 / 107

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


Numpy copy, Cópia profunda
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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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Aulas de Introdução à Computação em Python https://panda.ime.usp.br/aulasPython/static/aulasPython/

Fabio Kon, Introdução à Ciência da Computação com Python http://bit.ly/FabioKon/

Socratica, Python Programming Tutorials http://bit.ly/SocraticaPython/

Google - online editor for cloud-native applications (Python programming) https://shell.cloud.google.com/

w3schools - Python Tutorial https://www.w3schools.com/python/

Outros, citados nos Slides.

lrommel@ic.unicamp.br (UNICAMP) Algoritmos e Programação de Computadores Terça-feira, 05 de julho de 2022 107 / 107

https://ic.unicamp.br/~mc102/
https://ic.unicamp.br/~mc102/aulas/aula01.pdf
https://youtu.be/CLblfDigDEQ
https://ic.unicamp.br/~mc102/aulas/lab00.pdf
https://youtu.be/fdsoKY3ww_Q
https://ic.unicamp.br/~mc102/aulas/aula02.pdf
https://youtu.be/O7ygv2doYVE
https://ic.unicamp.br/~mc102/aulas/aula03.pdf
https://youtu.be/Qsjise6nWKI
https://ic.unicamp.br/~mc102/aulas/aula04.pdf
https://youtu.be/CyJsroqIDAc
https://ic.unicamp.br/~mc102/aulas/aula05.pdf
https://youtu.be/lZM3WmkOIG8
https://ic.unicamp.br/~mc102/aulas/aula06.pdf
https://youtu.be/GHsfAQM66P8
https://ic.unicamp.br/~mc102/aulas/aula07.pdf
https://youtu.be/WvKVAywTDiI
https://ic.unicamp.br/~mc102/aulas/aula08.pdf
https://youtu.be/w96YkAnsVa8
https://ic.unicamp.br/~mc102/aulas/aula09.pdf
https://youtu.be/xpHTVIzraH4
https://ic.unicamp.br/~mc102/aulas/aula10.pdf
https://youtu.be/v8JMJm9EoGk
https://ic.unicamp.br/~mc102/aulas/aula11.pdf
https://youtu.be/W62KOLnCty4
https://ic.unicamp.br/~mc102/aulas/aula12.pdf
https://youtu.be/GiaS6mt_E6k
https://ic.unicamp.br/~mc102/aulas/aula13.pdf
https://youtu.be/LZfngiopRSw
https://ic.unicamp.br/~mc102/aulas/aula14.pdf
https://youtu.be/bClpNjN8lfo
https://ic.unicamp.br/~mc102/aulas/aula15.pdf
https://youtu.be/Bh7G-utRWSg
https://ic.unicamp.br/~mc102/aulas/testador.pdf
https://youtu.be/SZ0Mhpl_xQ4
https://ic.unicamp.br/~mc102/aulas/aula16.pdf
https://youtu.be/Eek26t54Dsg
https://ic.unicamp.br/~mc102/aulas/aula17.pdf
https://youtu.be/A1PGWx6rVB4
https://panda.ime.usp.br/
https://panda.ime.usp.br/pensepy/static/pensepy/
https://panda.ime.usp.br/aulasPython/static/aulasPython/
http://bit.ly/FabioKon/
http://bit.ly/SocraticaPython/
https://shell.cloud.google.com/
https://www.w3schools.com/python/

	Numpy
	O que é NumPy?
	Começando com NumPy
	Criando um ndarray
	zeros, ones, empty, full
	arange e linspace
	Operações básicas
	Multiplicação elemento a elemento e matricial
	Operações in-place e random
	Upcasting
	Operações unarias
	Operações nos eixos da matriz
	Funçoes de uso geral
	Indexação, fatiamento(slicing) e iteração
	Arrays multidimensionais
	Os pontos (...)
	Iterando no primeiro eixo
	Mudando a forma de um array
	Empilhando diferentes arrays
	concatenate
	column_stack, row_stack (1-D)
	column_stack, row_stack (2-D)
	column_stack, row_stack (3-D)
	newaxis
	split horizontal (por colunas)
	Copiando?
	view (Cópia falsa)
	Slicing retorna uma cópia falsa
	copy, Cópia profunda
	Indexando con uma matriz de indices
	Indices para mais de uma dimensão
	Buscando maximos usando indexação
	Indexação com matrices booleanas

	Matplotlib
	Graficando o conjunto de Mandelbrot
	Graficando um Histograma

	Apêndice
	Referências


