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» Numpy

o PythonFRIZFITHEATEME

o IRfHIEATIEE : ﬁ
v a powerful N-dimensional array object;
v sophisticated (broadcasting) functions;
v tools for integrating C/C++ and Fortran code;
v useful linear algebra, Fourier transform, and random number capabilities;
v vectorization for fast operations without having to write loops;
v tools for reading / writing array data to disk and working with memory-mapped

files.

o SERJuL
v X EM : http://www.numpy.org/
v {APythonfi&l=1+E) http://old.sebug.net/paper/books/scipydoc/index.html
v (FIAPythonHITEIR DT
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» Whatis ‘array’ ?
o NumpyFHIFEITSE : NAEZLABITZE (N dimentional array, ndarray )
o FTEITTEV/ETHRZRERY.,

data = [[1121314]1[5161718]]
arr = np.array(data)

\RENE

GOLDEN FUTURE

o EARREM :
v ndim: —MEEEBLERERIXTSR
v shape: —METERHERE/MYITH
v dtype: —NHTIRBBEEEHESREIING SR

print(arr.ndim) 2
print(arr.shape) (2, 4)
print(arr.dtype) int32

2oN!
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» How to create an ‘array’ ?

array

asarray

arange
ones, ones_like

zeros, zeros_like

empty, empty_like

eye, identity

Convert input data (list, tuple, array, or other sequence type) to an ndarray either
by inferring a dtype or explicitly specifying a dtype. Copies the input data by
default.

Convert input to ndarray, but do not copy if the input is already an ndarray

Like the built-in range but returns an ndarray instead of a list.

Produce an array of all 1’s with the given shape and dtype. ones_like takes another
array and produces a ones array of the same shape and dtype.

Like ones and ones_like but producing arrays of 0’s instead
Create new arrays by allocating new memory, but do not populate with any values
like

ones and zeros

Create a square N x N identity matrix (1’s on the diagonal and 0’s elsewhere)

/
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> ndarrayZ{4HAYENIESSEY

o NumpyFHIZEEZSEIRInt8, uint8, intl6, unitl6 . int32. unit32. int64. unit64.
floatl16, float32, float64, float128, complex64, complex128, complex256, bool, object,

string, unicode.
o HUEXRAIRVLEIR
v astype
data = np.array(['1.23','5.25",'7.41"])

print(data)
print(data.astype(float))

['1.23"''5.25''7.41"]
[1.23 5.25 7.41]

v dtype
data = np.array([1,2,3],dtype=np.float64) # {7/ /Fint32

print(data.dtype)

float64
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> Z&g| ( Indexing )

axis 1
0 1 2
Ol1(2 (3 1|4]|5|.. 0 0,0 0,1 0,2
= (i EClpaE:y axis0 110 | 11 ) 12
2 | 20 | 2,1 | 22
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ol RlasEE]

> t/ (Slicing)
o ndarrayfI1 F 2IRIGEARNME |, HUEKNRT , BUEASHES] , MEEENRMRE!

FEIE L, WNREEBEWIRIEIAR |, WFEEERcopy() . F140 arr[2:3].copy().
> FENESITIREAN
o EARSIFIIRBR
v DRIRSAITIH—4E, i, =HHESTMANNERI RS MR
sl

import numpy as np

arrld = np.arange(10)

arr2d = np.array([[1,2,3],[4,5,6]])

arr3d = np.array([[[1,2,3],[4,5,6]1,[[7,8,9],[10,11,12]]])

o DX Ixeyle Doyle XDyl Dkl Lyle Lyoxade Doyl eyl
( Ebaix=1,y=2)
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> FEMFESIFDABI (88)
o TH/REIES|
v REZRS A LRI R )k B S 5 RIEEE ( SE{Excel FREIVIookupEREL )

GDP_Percent = np.array([7.90,7.80,7.30, 6.90,6.70])
Year = np.array([2012,2013,2014,2015,2016])
print(Year[GDP_Percent>7])

EEHS
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[2012 2013 2014]

o wILES| ( Fancy Indexing )
v FIREEEEHRITERE] , index DERIABILLOTFISHIEL S/,
o MRLATURBRYEIHEER
data= np.random.randn(8,4)
print(data)
print(data[[2,4,0,6]])
print(data[[-6,-4,-8,-2]])

!
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> TARERE ?

o BRRRAZEN ( universal function, iEFRufunc ) E3ENumpyIIndarrayiTcE2izH=

HIBRZL,
v ufuncz$Farray broadcasting, type castingZFZNBRIFRESFAE
> BEBIRAYufunc
o HEINumpyFHEEITOMIBRARLE. HPE—LRZENEEERY | ttila+b
M=BEa0EAadd(a,b)
v ufuncAT XD AEEEER. —ARE. (HRFREL. ERREFNIZERREH
Ak,

LNy
13-4 Fl7 e


https://docs.scipy.org/doc/numpy/reference/ufuncs.html#ufuncs-broadcasting
https://docs.scipy.org/doc/numpy/reference/ufuncs.html#ufuncs-broadcasting
https://docs.scipy.org/doc/numpy/reference/ufuncs.html#ufuncs-casting
https://docs.scipy.org/doc/numpy/reference/ufuncs.html#ufuncs-casting
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> P EREREEufuncCE 3 ufunc

Math Trigonometric . . L
. power exp & . tanh left_shift logical_xor signbit
operations functions

add remainder exp2 sin arcsinh right_shift logical_not copysign
subtract mod log cos arccosh Comp!arlson maximum nextafter
functions
multiply fmod log2 tan arctanh greater minimum spacing
divide divmod logl10 arcsin deg2rad greater_equal fmax modf
logaddexp absolute expm1 arccos rad2deg less fmin Idexp
Bit-twiddlin Floatin
logaddexp2 fabs loglp arctan Iess_equal frexp
true_divide rint sqrt arctan2 bitwise_and not_equal isfinite fmod
floor_divide sign square hypot bitwise_or equal isinf floor
negative heaviside cbrt sinh bitwise_xor logical _and isnan ceil
positive conj reciprocal cosh invert logical_or fabs trunc

14-4 7 I
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> LITEERNRiE
Wetwod | Desepion

sum
mean

std, var

min, max
argmin, argmax
cumsum

cumprod

Sum of all the elements in the array or along an axis. Zero-length arrays have sum 0.
Arithmetic mean. Zero-length arrays have NaN mean.

Standard deviation and variance, respectively, with optional degrees of freedom
adjustment
(default denominator n).

Minimum and maximum.
Indices of minimum and maximum elements, respectively.
Cumulative sum of elements starting from 0

Cumulative product of elements starting from 1

NG}
16-4 7 TN
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> f5nlit , $TRTboolZEBIENR
o sum(EEHY  BEEHIIHE—HESD
data= np.random.normal(size=4)

print(data)
print((data>0).sum())

o any()EE : HHFTERREPE—TE
e all()5E : HEFTERTH R

!
17-4 F 7 N
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> REFHZRwhere

where(condition, x, y) RURARSEXERED
lambda
e If condition is true :
yield x
else
yieldy

NG}
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> ndarrayBIEESIEE

ethod ——pesrpion

unique(x) Compute the sorted, unique elements in x

intersect1d(x, y) Compute the sorted, common elements in x and y

unionld(x, y) Compute the sorted union of elements

in1d(x, y) Compute a boolean array indicating whether each element of x is contained iny
setdiff1d(x, y) Set difference, elements in x that are not iny

setxorld(x, y) Set symmetric differences; elements that are in either of the arrays, but not both

/
21-4 7 AR
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> B8
o HASIRERTE
v T #& (broadcasting ) : RNEIFLREIEHE 2 BIHNENZERIHRITHIC
¢ IESHANTES BRIE— 1 EF
o %EE (transpose)
v T

o FFEEH
v BEEEFENR  #HEZEN " EEARRFEE |, RIRzEIdot()

EEHS
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arr = np.arange(5)
print(arr*arr)
print(arr.T.dot(arr))

[0 14 916]
30

Ny
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> BAEBnumpy FRIZIECENEREN

diag

dot
trace
det
eig
inv
pinv
qr
svd
solve

Istsq

Return the diagonal (or off-diagonal) elements of a square matrix as a 1D array,
or convert a 1D array into a square matrix with zeros on the off-diagonal

Matrix multiplication

Compute the sum of the diagonal elements

Compute the matrix determinant

Compute the eigenvalues and eigenvectors of a square matrix

Compute the inverse of a square matrix

Compute the Moore-Penrose pseudo-inverse inverse of a square matrix
Compute the QR decomposition

Compute the singular value decomposition (SVD)

Solve the linear system Ax = b for x, where A is a square matrix

Compute the least-squares solution toy = Xb

!
24-4 =1y I
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uncion | beserption

seed
permutation
shuffle

rand

randint

randn

binomial
normal
beta
chisquare
gamma

uniform

Seed the random number generator

Return a random permutation of a sequence, or return a permuted range
Randomly permute a sequence in place

Draw samples from a uniform distribution

Draw random integers from a given low-to-high range

Draw samples from a normal distribution with mean 0 and standard
deviation 1 (MATLAB-like interface)

Draw samples a binomial distribution

Draw samples from a normal (Gaussian) distribution
Draw samples from a beta distribution

Draw samples from a chi-square distribution

Draw samples from a gamma distribution

Draw samples from a uniform [0, 1) distribution

NG}
26-4 7 TN



Thank you!
,S\

4'?—\&" 3 n‘z\_t’



