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NumPy (g¢ Array o3 [gjc9S(g¢&:

Fixed-Type Arrays in Python
Python ogé NumPy @8 e:aa)ooc:;_p:of?> emoé:go ogézmé:@: colé: iOSI e@ooﬁ | @02 cqé%émé@é:qp:ﬁméu eaaocrgogé Array
ooo%sg @)lc\?f)('gcf’f e@%@ooo:ooén

In [1l]: import numpy as np # numpy 05 import op&aqiﬁ

Creating Arrays from Python Lists

np.array Esé Python lists orC?> Array ooog? @[Q?f)(eo% e@S@ooo:ooéu

In [2]: # integer array:
np.array([1, 4, 2, 5, 31)

Out[2]: array([l, 4, 2, 5, 31)

Python ¢ list §<§ eoaooésaeﬂ(rscp NumPy ¢ array o' ogé é’poée esoooq_p:sn:o?:ooé saqilzsam:oaéooé c3070qP: (same data
type) (¢6(0300p5

Python ¢ list op¢ aaq:30: ©0ppd00pS caoxgp: (different data type) copdoon:§EaopSi NumPy ¢ array s30p¢ @aqjj:3200:0pp82005
Gamqum@éooé"

Python liste NumPy ¢ array :fé e@oé:cﬁcpogé saqoll:sam: eoRéooée eaoooe;_p:ort?> saq(]lzsam:oaéooé 6300042 @ogesaoé up-cast
630500051 poen integer gp:s¢ floating point o3 cloCesoops Python ¢ list o floating point se0:0d:(sdeaent [ojapSoopSn (integers
are up-cast to floating point)

In [3]: np.array([3.14, 4, 2, 31)

Out[3]: array([3.14, 4. , 2. , 3. 1)

NumPy array o3 88 @c3§oop5 eaommq]|:300: (data type) qq§320305 dtype keyword of @293:(g|§Ea0p5n we can use the dtype
keyword:

es:;ocf)dgé float32 ezomm Sfaeﬁ[:sgoo: qq$ dtype keyword :390?@[903 ecyg[g)ooo:oaéu

In [4]: np.array([1l, 2, 3, 4], dtype='float32'")

Out[4]: array([l., 2., 3., 4.], dtype=float32)

Initializing of NumPy multidimensional array

ea00503¢ multi-dimensional NumPy arrays 0069 0p5680005 & §p5:0064j: (0ne way of initializing)o3 ew3{gaonzo0pSu

co&:0005008 Array
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In [5]: # nested lists result in multi-dimensional arrays
np.array([range(i, i + 3) for i in [2, 4, 6]11)

Out [5]: array([[2, 3, 41,
[4, 5, 61,
[6, 7, 811)

®eole two-dimensional array op¢ inner lists 005 row gp:(g6(0300p5n (The inner lists are treated as rows of the resulting two-

dimensional array.)

Creating Arrays from Scratch

63200503€ (03:00:00p3 NumPy array gp: 05p5680005003 cwd(goon:00pSi

np.zeros() [§¢ 29poqp:0020l00p3 32660305 0090l0p3 NumPy array 0opSes0205¢03 cwd(goonzaopSi

In [6]: # Create a length-10 integer array filled with zeros
np.zeros (10, dtype=int)

Out[6]: array((o, o, 0, 0, 0, 0, 0, 0, 0, 01)

np.ones() [§& oodqp:a26loopd 3x5 floating-point array 03p8es0003303 c63(gooozoopSi
In [7]: # Create a 3x5 floating-point array filled with ones
np.ones ((3, 5), dtype=float)

Out[7]: array([[l., 1., 1., 1., 1
(L., 1., 1., 1., 1.]
(., 1., 1., 1., 1

np.full() [g¢ gpooocloopd 3x5 floating-point array o3pSes0205¢a3 cud(goon:aopdi

In [8]: # Create a 3x5 array filled with 3.14
np.full ((3, 5), 3.14)

Out[8]: array([[3.14, 3.14, 3.14, 3.14, 3.141,
[3.14, 3.14, 3.14, 3.14, 3.14],
[3.14, 3.14, 3.14, 3.14, 3.141])

0 ¢ Jo 3208 §83[g0:8[gdoop3 aB:qpigéonpSesoondoontang] array

In [9]: # Create an array filled with a linear sequence
# Starting at 0, ending at 20, stepping by 2
# (this is similar to the built-in range () function)
np.arange (0, 20, 2)

Out[9]: array([ O, 2, 4, 6, 8, 10, 12, 14, 16, 18])
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In [10]: # Create an array of five values evenly spaced between 0 and 1
np.linspace (0, 1, 5)

Out [10]: array([O. , 0.25, 0.5, 0.75, 1. 1)

0 ¢ 0 30R&: 0B3§:qp2000 Cloa0pd random c3§:qp:(§¢ opSesoondoona0p (3x3) array , uniformly distributed

In [11]: # Create a 3x3 array of uniformly distributed
# random values between 0 and 1
np.random.random( (3, 3))

Out[11l]: array([[0.84186821, 0.12114871, 0.63768114],
[0.65492378, 0.22531327, 0.47192503],
[0.79216983, 0.83087306, 0.66309743]1])

0 ¢ 00 m0p¢&: random 03§: (gp3 (integer)gp:ooo Glo€oopd (3x3) array oopSesoond(ges
In [12]: # Create a 3x3 array of random integers in the interval (0, 10)
np.random.randint (0, 10, (3, 3))

Out [12]: array([[5, 5, 11,
[6, 4, 71,
[6, 3, 011)

3x3 identity matrix o>pSes0ond(gé:

In [13]: # Create a 3x3 identity matrix
np.eye (3)
Out[13]: array([[l., O., 0.],
[0., 1., 0.1,
[0., 0., 1.11)

NumPy Standard Data Types

NumPy arrays contain values of a single type, so it is important to have detailed knowledge of those types and their limitations.
Because NumPYy is built in C, the types will be familiar to users of C, Fortran, and other related languages.

The standard NumPy data types are listed in the following table. Note that when constructing an array, they can be specified using a
string:

np.zeros (10, dtype='intlé6'")
Or using the associated NumPy object:

np.zeros (10, dtype=np.intlé6)
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Data type
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Description

bool_
int_
intc
intp
int8
intlé
int32
inte64
uint8
uintl6
uint32

uint64

float_

floatlé

float32

floato64

complex__

complex64

complex128
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Boolean (True or False) stored as a byte

Default integer type (same as C long ; normally either int64 or int32)

Identical to C int (normally int32 or inté64)

Integer used for indexing (same as C ssize_t ;normally either int32 or int64)

Byte (-128 to 127)
Integer (-32768 to 32767)

Integer (-2147483648 to 2147483647)

Integer (-9223372036854775808 to 9223372036854775807)

Unsigned integer (0 to 255)
Unsigned integer (0 to 65535)
Unsigned integer (0 to 4294967295)

Unsigned integer (0 to 18446744073709551615)

Shorthand for floaté64 .

Half precision float: sign bit, 5 bits exponent, 10 bits mantissa

Single precision float: sign bit, 8 bits exponent, 23 bits mantissa

Double precision float: sign bit, 11 bits exponent, 52 bits mantissa

Shorthand for complex128 .

Complex number, represented by two 32-bit floats

Complex number, represented by two 64-bit floats
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