NumPy Arrays nnn noDyn - 2 ni?'yo

ndarray owa *TIN" D2IN2 N1AN2 NYNNWN IT n'190 .Python 7w n'onnnn noon x'n NumPy
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-1 Matplotlib nnaim nnNX NiMvo na .Nw 17 npoon NumPy nns'onw Ni7ysn Jwnal
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http://cs231n.github.io/python-numpy-tutorial/#python-containers

https://www.pythoninformer.com/python-libraries/numpy/index-and-slice/

https://jakevdp.github.io/PythonDataScienceHandbook/02.02-the-basics-of-numpy-arrays.ht
ml

https://www.programiz.com/python-programming/matrix

https://machinelearningmastery.com/index-slice-reshape-numpy-arrays-machine-learning-pyt
hon/

NumPy amoon mpgna :1 an'wn

.Windows PowerShell niTizon [I7n nx nnoa

Search the web
L windows - See welf results >

@ Windows PowerShell\

I

€ m 9

NRINN T 7Y DRT NWY) awnna [pnin Python 7w whonnw n'2'nn 211
> python --version
:NXaN nxnn T 2w yyann NumPy nrmson napnin
> python -m pip install -U numpy

IN2N V790 XK AN

EX Windows PowerShell

Windows PowersShell
Copyright (C) Microsoft Corporation. All rights reserved.

Try the new cross-platform PowerShell https://aka.ms/pscoreé

PS C:\Users\gadi> python
'Python 3.7.5
PS C:\Useirs\gadi> python pip install numpy
Collecting numpy
Downloading https://files.pythonhosted.org/packages/a9/38/f§
/numpy-1.18.1-cp37-cp37m-win_amd64.whl (12.8MB)
| 12.8MB 656kB/s

Installing collected packages: numpy
Found existing installation: numpy 1.17.4
Uninstalling numpy-1.17.4:
Successfully uninstalled numpy-1.17.4
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import numpy as np

x = np.array([2, 4, 6, 8, 10])
print(type(x))
print(x.shape)

print(x[0], x[11, x[4])

x[0] =5

print(x)

Tm'n TN YN 2 nn'wn

‘NAN TIZN NX 2IN2)

IN2N V790 DR NN

<class 'numpy.ndarray’>

5,)

14
4

6 8 18]

N'1DNN NIRAIN DX W1O)

x = np.array([2, 4, 6, 8, 10])

numpy.ndarray o19'on Tna'n TN YN NN
.0Ma'R 57700 X nwa

print(type(x))
print(x.shape)

N12N NXI DYININ 019'V 210 NX 0NN 7Y )
5 97150 T TN N ni?d) 0Iman wn
.(numpy.ndarray o19'on nN2'x

print(x[0], x[1], x[4])

72'RN TWRD) VRN NN 270 J0nn 7y a
Mmwa (4 xin jNnxn 0 1901 MR KIN [IWRIN

x[0] =5

NIX A'¥I1 5 -7 7yNa [IUXRIN 12'RN 7Y DY DR

print(x) Jynn NaR ',d
TR TN VN 7w 11NN DX D913 XN

pls 4 6 8 10
o
0y
shape: (5,)
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import numpy as np

x2 = np.array([[1, 2, 3, 4, 5],[6, 7, 8, 9, 10]])
print("\nprint all:\n",x2)

print("\ntype: ", type(x2))

print("\nshape: ", x2.shape)

print("\ndata from row0: ",x2[0,0], x2[0,1], x2[0,4])
print("\ndata from row1: ",x2[1,0], x2[1,1], x2[1,4])
print("\nall row0: ",x2[0])

print("\nall row1: ",x2[1])

x2[0,0] = 500

x2[1,4] =100

print("\nall new array:\n",x2)

print all:

[[1 2 3 4 5]

[6 7 8 9 10]]
type:
shape: (2, 5)
data from rowd:
data from rowl:
all rowé: [123

all rowl: [ &

all new array:
[[cee 2 3
[ 86 7

TA™M IT YN NNTan 3 an'wn

‘NAN TIZN NX 2IN2)

:N2N V790 DR NN

<class 'numpy.ndarray >

DYOSN X .DNIN A'¥N71 DNIX NNYYT VNN NAKRA TNR 707 NWA7 [N XD D "Tam Th wn? nnim

[row,col]
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0109
L 100
Z 100
€ 100
109

row 0

-
(&
w
N
w

0y

row 1 6 | 7 | 8| 9 | 10

1y

shape: (2,5)

RN T 7Y YN NIYY Nwa? nn
print("\nall row0: ",x2[0])

print("\nall row1: ",x2[1])

D'TA'M WITY 1N 4 an'wun
N2 TN DX 2INd)

import numpy as np

x3=np.array([ [ [1, 2, 3, 4],
[5, 6, 7, 8]

[10, 20, 30, 40],
[50, 60, 70, 80]

1)
print("\nprint all:\n",x3)
print("\ntype: ", type(x3))
print("\nshape: ", x3.shape)
print("\n[0,0,0]: ",x3[0,0,0])
print("\n[1,1,3]: ",x3[1,1,3])
print("\nall row 0,0: ",x3[0,0])
print("\nall row 0,1: ",x3[0,1])
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print("\nall row 1,0: ",x3[1,0])
print("\nall row 1,1: ",x3[1,1])
x3[0,0,0] = 500
x3[1,1,3]=100

print("\nprint all:\n",x3)

:NAN V790 XK AN

print all:
(a2 3

8]

[[1e 20 30 40]
[5e 68 7@ 26]]]

type: <class ‘numpy.ndarray’>
shape: (2, 2, 4)

[e,8,8]: 1

[1,1,3]: 8

all row 8,8: 123 4]

all row 8,1: » 6 7 8]

all row 1,8: 38 48]
all row 1,1: 78 88]

print all:

:X3 7vnn nan 7Y
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B B0
3 30
7 70
2 | 20
B | 60
1 10
0 2 iy
2 50
1y . shape: (2,2,4)
727N
TTI72 NAN NN DX wnn
2 4
3 14

0y 1 | 24
11 | 12

v | 21|22 .

_—+

1y

7vnN MR TNR 7D DX ka1
2-17901n 12X 7D TWKRD Ynn MANR DR v .2
10 72X 227 0'9'0IN AWUXD ynn NAR D DR avn .3

NN

import numpy as np

x3=np.array([[[1,2],[3,4]],
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[[11, 12],[13, 14]],
[[21, 22],[23, 24] 1))
print("\n shape: ", x3.shape)

print("\n all:\n",x3)
print("\n all+10: \n",x3+10)
print("\n all*2: \n",x3*2)

WNIN 0D NO011dNA NIX X727 1vn 7InnX ;5 nn'wn

AIX'7 N IIXD DYD X7 2INNIND 27w 11D 0 077100 0YN IXY 1IN N7V NI DMyo
v 7w 7702 .0 1Ix 1 17DW 1wn nnarT? 0IY 0Wiap 0D IR DYRIPR D901 77100 D1IN1 Wwn
JINT NIWY7 T2 Ni'yon

NAN TIPN DX 2IND)

import numpy as np

a = np.zeros((4,4))

print("\n print all:\n",a)

b = np.ones((1,8))
print("\n print all:\n",b)

c = np.full((2,2), 7)
print("\n print all:\n",c)

d = np.eye(5,5)
print("\n print all:\n",d)

e = np.random.uniform(size=[3,5])
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print("\n print all:\n",e)

f = np.random.uniform(-1,1,size=[2,4])

print("\n print all:\n",f)

:N2N V790 DR N7

print all:

[[e. 6. 8. 8.]
[6. 8. 8. 8.]
[@. 8. &. a.

[e. @. e. 8.]]

print all:

[[1. 1. 1. 1. 1. 1. 1. 1.]]
print all:

[[7 7]

[7 71]

print all:

[[1. 6. 8. 0. @.]
[e. 1. @. o.

[e.

[e.

e.

print all:

:1-7 0 "2 o"XxjPX 0"M190n WNn N7 N90I1 0T

g = np.random.random_sample((5,))

print("\n print all:\n",g)

h = np.random.random_sample((5,5))

print("\n print all:\n",h)

:N2N V79N NX 7N
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print all:

D' TN'n Tn D'>7Yn NN :6 nn'wn

NN TIPN NX 2IN2)

import numpy as np

x = np.array([1, 2, 3,4, 5,6,7, 8,9, 10])
print("\nprint all:\n",x)
print("start=1:stop=7:step=no ",x[1:7])
print("start=5:stop=no:step=no ",x[5:])
print("start=no:stop=5:step=no ",x[:5])
print("start=1:stop=7:step=2 ",x[1:7:2])
print("start=no:stop=no:step=-1 " x[::-1])

print("start=-3:stop=-6:step=-1 ", x[-3:-6:-1])
:NAN V790 X AN

print all:

[1 2 3 45 6 7 8
start=1:stop=7:step=no [2
start=5:stop=no:step=no [

[T

5

start=no:stop=5:step=no [1 2 3 4 5]
start=1:stop=7:step=2 [2 4 6]
start=no:stop=no:step=-1 [1@
start=-3:stop=-6:s5tep=-1 [8 7 6]

D' TN'N IT 025N JIN'n :7 nn'wn

NN TIPN NX 2IND)

import numpy as np
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x2 = np.array([ [1,2,3,4,5],
[6,7,8,9,10],
[11,12,13,14,15],
[16,17,18,19,20],
[21,22,23,24,25] ])

print("\nprint all:\n",x2)
print("FROM:start=1:stop=4:step=no TO:start=1:stop=4:step=no\n",x2[1:4,1:4])

print("FROM:start=no:stop=no:step=2 TO:start=no:stop=no:step=2\n",x2[::2,::2])

"FROM:start=no:stop=no:step=-1 TO:start=no:stop=no:step=-1\n",x2[::-1,::-1])

(
(
print("FROM:start=2:stop=no:step=no TO:start=2:stop=no:step=no\n",x2[2:,2:])
(
print(
(

print("FROM:start=-2:stop=no:step=-1 TO:start=-2:stop=no:step=-1\n",x2[-2::-1,-2::-1])
:NAN U790 XK AN

print all:
[ 2
[&6 7
[11 12 13
[16 17 18
[21 22 23 2
FROM: start=1:stop=4:step=no TO:start=1:stop=4:step=no
[[7 8 9]
[12 13 14]
[17 18 19]]
FROM: start=2:stop=no:step=no TO:start=2:stop=no:step=no
[[13 14 15]
[18 28]

FROM: start=no:stop=no:step=2 TO:start=no:stop=no:step=2
[[1 3 5]
[11 13 15]
[21 23 25]]
FROM: start=no:stop=no:step=-1 T0:start=no:stop=no:step=-1
[[25 24 23 22
[26 19 18
[15 14 13
[18 9 B
[5 4 3
FROM:start=-2:stop=no:step=-1 T0:start=-2:stop=no:step=-1
[[12 18 17 16]
[14 13 12 11]
[ 8 7 8]
I T - N

TA™M TN VN 71an 7w UTnn '1'w/aixty :8 nn'wn
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import numpy as np

x = np.array([1, 2, 3,4, 5,6, 7, 8,9, 10])
print("\n print all:\n",x)

a = np.reshape(x,(5, 2))

print("\n print all:\n",a)

b = np.reshape(x,(10, 1))

print("\n print all:\n",b)

¢ = np.reshape(x,(2, 5))

print("\n print all:\n",c)

IN2N V790 DR A

print all:
[1 2

print all:
[[1

[
[
[
[

print all:
[[ 1]

[
d

[
[
[
[
[
[
[
[
[.

]
]
]
]
]
]
]
1e]

4
5
b
7
E
g
a8

]

print all:
[[1 2 3 4 5]
[6 7 8 918]]

™™ IT3Yn n1an Y¥ wTNn M'w/axty 9 an'wn

NN TIPN DX 2IND)

import numpy as np

x2 = np.array([[1,2,3,4], [5,6,7,8]])
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d = np.reshape(x2,8)

print("\n print all:\n",d)

e = np.reshape(x2,(8,1))

print("\n print all:\n",e)
#print(x2.shape,x2.shape[0],x2.shape[1])

f = np.reshape(x2,(x2.shape[0]*x2.shape[1], 1))
print("\n print all:\n",f)

IN2N V790 DR A

print all:
[1234567 8]

print all:
[[1]
[2]

print all:
[[1]
[2]

split n'21yon 1 2v 0dYN 71x0 110 Aan'wn

7¢ N9 NNAIT NIKYZ [N X2 I'RA .NIYA DDIYN 19017 11vn 797 nawornn split n71iveon
.0'DYN 2-7 X vnn npin
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10

1 2| 3|48 6 | 7T [8 |9

x_split[0] x_split[1]

import numpy as np

x = np.array([1, 2, 3,4, 5,6, 7, 8, 9, 10])
x_split = np.split(x,2)

print("\nprint all:\n",x)

print("\nprint all split:\n",x_split)
print("\nprint array[0]:\n",x_split[0])
print("\nprint array[1]:\n",x_split[1])

print all:

[1 2 3 45 6 9 10]

print split all:

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

print array[@]:
[12345]

print array[1]:
[6 7 8 9 10]

‘XAN TIPN DX 2INd)

:N2N V790 DR NN

1e])]

:NNAIT? NMVN'0 X7 NNIXA D'DYN 7¥97 NwWorn X7 split n71Iveon

|1|2|3|4|5|E|?|E|9|1U

[1]2]a] 5|67

EI|EI|11.‘.l

¥_split[0] ¥_split[1]

*_split[2]

NN TIP2 0T N2 W'y DX 0T array_split n21yo1 wnnwn? [N 1t nniva )vn 9x97 '

import numpy as np

x = np.array([1, 2, 3,4, 5,6, 7, 8, 9, 10])
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x_split = np.array_split(x,3)
print("\nprint all:\n",x)

print("\nprint all split:\n",x_split)
print("\nprint array[0]:\n",x_split[0])

print

(
(
("\nprint array[1]:\n",x_split[1])
(

print("\nprint array[2]:\n",x_split[2])

print all:

:N2N V790 DR A

[12 34567 8 918]

print all split:

[array([1, 2, 3, 4]), array([5, 6, 7]), array([ 8, 9, 10])]

print array[@]:

[1234]

print array[1]:
[5 6 7]

print array[2]:
[ 8 910]

hstack -1 vstack ni7iyon 1 2y 0'23yn 11a'n 11 nn'wn

import numpy as np

x1 =np.array([1, 2, 3,4, 5])
x2 = np.array([6, 7, 8, 9, 10])
x = np.vstack((x1,x2))
print("\nprint all:\n",x)

y = np.hstack((x1,x2))
print("\nprint all:\n",y)

print all:
[[1 2
[ 6

print all:
[1

import numpy as np

x1 = np.array([[1], [2], [3], [4]. [5]])
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x2 = np.array([[6], [7], [8], [9], [10]])
X = np.vstack((x1,x2))

print("\nprint all:\n",x)

y = np.hstack((x1,x2))

print("\nprint all:\n",y)

JINNO

print all:
[[ 1]

WD 00 = W L p
i

S T T S S Ty T—

=

[
[
[
[
[
[
[
[
[

primt

DN 2V NI nronnnx Nivivo 12 nn'wn

2V 217 ivn K77 07w wn 2V DIrOANMIR NI7IYO Y¥a7 [N IT NP1 0Y7' 0NN TN 11'RY 19D
.]vnn N2akn TNR 7D

import numpy as np

X = np.array([1, 2, 3, 4, 5 ])
{ x1 = x+10

print("\n x:\n",x)

print("\n x1: \n",x1)

:N2N V790 DR A

x1:
[11 12 13 14 15]
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7V NINT 0'AT1 .WNN N2RN TRR 70 2V naww nxvi? 7700 Tipn and% )1ixn NX 117 ndoin it N7t

import numpy as np
x1 = np.array([1, 2, 3, 4, 5)
x2 = np.array([1, 3, 3,6, 7])

x3 =x1+x2
x4 =x1/x2
x5 =x1*x2
X6 = x1-x2

print("\n x1 + x2: \n",x3)
print("\n x1 / x2: \n",x4)
print("\n x1 * x2: \n",x5)
print("\n x1 - x2: \n",x6)

import numpy as np
x1 = np.array([1, 2, 3, 4, 51)
x2 = np.array([1, 3, 3,6, 7])

36

NN TIpga T

import numpy as np

X = np.array([1, 2, 3, 4, 5 ])
= x+10

print("\n x:\n",x)

print("\n x1: \n",x1)

x2 = np.empty([@])
for i in x:

x2 = np.append(x2, [i+18])
print("\n x1: \n",x2)

:0' >N 7y y¥ah |N1IY NISOoN NI'vnnn NI71vo DM

N NN 079

0.66666667 0.71428571]

“NAN TP DATIND NIMAI? NIZIVO DA Yy¥2Y7 [2md [N
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x3 = x1 == x2

x4 =x1<x2

x5 =x1>x2

X6 = x1 1= x2

print("\n x1 == x2: \n",x3)
print("\n x1 > x2: \n",x4)
print("\n x1 < x2: \n",x5)
print("\n x1 != x2: \n",x6)

IN2N V790 DR A

x1 == x2:

[ True False True False

X1 » x2:

[False True False True

¥l < x2:

[False False False False

x1 1= x2:

[False True False True

7'aan

IN2N TIPN VY9 N DONYT? NN

import numpy as np

x1 =np.array([1, 2, 3,4,5])
x2 = x1[x1>3]

print("\n x1>3 : \n",x2)

[Inno

D™2ITAN DNARN 72 X 12 woNY X1 vnn 7w DNaknn TNR 7D 7Y Y7 nan 0T 0T [NNon
.3-n
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vin'un 'XInN

:N2N LOTIVON '97 DN AT qNOoN1 YiINn'wn 'X1N

You are free:

to Share — to copy, distribute and transmit the material
to Remix — to adapt the material

Under the following conditions:

Attribution — You must give appropriate credit, provide a link to the license, and
indicate if changes were made. You may do so in any reasonable manner, but not in
any way that suggests the licensor endorses you or your use.

NonCommercial — You may not use the material for commercial purposes.
ShareAlike — If you remix, transform, or build upon the material, you must distribute
your contributions under the same license as the original.
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