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Dlaczego NumPy jest uzyteczny?

import numpy as np

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

print (a*1l0)

print{as2) operatory arytmetyczne zastosowane ,na tablicach”

print (a®*2) dziatajg w odniesieniu do elementow!

print{a * a)

print{a + 10.5)

print(np.cos{a)) # np.cos{a) - uzZywa funkcji z biblioteki NumPy
print{a > 0)

[10 20 30]

[0.5 1. 1.5]

[1 4 9]

[1 4 9]

[11.5 12.5 13.5]

[ 0.54030231 -0.41e6l4e84 -0.98959525 ]
[ True True True]




Dlaczego NumPy jest uzyteczny?

import numpy a3 np
a = np.array({[l, 2, 3])
b = np.array([5.0, 4.0, 3.0])

print{a + b)
print{a * b)
print (kb /S a)
print{a > b)

print{(a - b) == 0)
[6. B6. ©6.]
[o. B. 9.]
[o. 2. 1.]

[Falzse False False]
[False False True]




Liczby losowe z zadanych rozktadow
A lec_5a.py - E/CERMNBox/zajecia/Inzyniena_danych/Python/maoje

File Edit Format Run Options Window Help

furyklay

import numpy as np

print (np.random.normal (0,5, (2,3)))

print () ﬂ, g

print (np.random.exponential (0.5, (2,4)))

print () ﬁ

print (np.random.poisson(s, 10))

A

[-2.81730147 -0.222824962 -3.43308929]
[ T.82883133 -0.04377347 1.010435618]]

[[1.75210091 0.04863863 0.38631474 1.80913141]

(745476536 2]

[0.38397384 0.87583817 0.081e7833 0.012449621]]

( (x—u)z)
AP\ T T

exp(—x/f), x>0

o
n!

= RESTART: E:/CERNBox/zajecia/Inzynieria danych/Pythor
[



Liczby losowe — permutation, choice

& lec_3b.py - B/CERNBox/zajecia/Inzynieria_danych/Python/moje/wyklad_3/lec_3
File Edit Format Run Options Window Help

import numpy as np

print (np.random.permatation([1l,10,100,10007))
print (np.random.permutation(np.arange(l,11)))
print (np.random.permutation(['a','k',"'c']1}))
print{"'\n")

i

print (np.random.choice(['a','B'","'c","'d"]))
print (np.random.choice(['a"','B','c'","d"],2))
print (np.random.choice(['a','R",'c',"d"], (2,10)))

(]

= RESTART: E:/CERNBox/zajecia/Inzynieria danych/E
1 1000 10 1Q0Q]

o 2 4 & 7T 1 3 10 8 &]

I]:::ll IEI Ial]

=

[I]:::ll IEI]

[[Idl I]:::ll Ial Ial I]:::ll Ial Ilj_l IEI I]:::ll I]:::II]
[Ial Ilj_l Ilj_l Ilj_l Ilj_l I]:::ll I]:::ll Ilj_l Ilj_l Ial]]




Tablice ze zmiennymi réznych typow
@ lec_Sc.py - BE/CERNBox/zajecia/Inzyniena_danych/Python/moje/w
File Edit Format Run Options Window Help

numpy np
a = np.arrayi([1,2,3]) Typ wynikowej tablicy odpowiada bardziej
print (a.dtype.name) ogolnemu lub precyzyjnemu (upcasting).

b = np.array([1.0,2.0,3.0])
print(b.dtype.name)

== a=+hb Nie dziata z +=, *= itp.
print (c)
print (c.dtype.name)

= RESTART: E:/CERNBox/=zajecilia
int32

floateo4d

2. 4. 6.]

floated



sum(axis=...)

@ lec_3d.py - E:/CERMBox/zajecia/lnzynieria_danych/Python/moje/
File Edit Feormat Run Options Window Help

o 22 38]

MAmp Y np
a = np.arange (0,12) .reshape (3, 4) 3 wiersze, 4 kolumny
print{a, "'\n')
print(a.sum() ] suma wszystkich elementéw
print(a.sum(axis=0)) sumowanie kaidej z kolumn
print (a.sum(axis=1)) sumowanie kazdego z wierszy
>>>
([ 0O 1 2 3]
[ 4 5 6 7] |3 Cor ,
[ 8 9 10 11]] o axis=0
{ } 1 1 1 1
4 \ 4 A\ 4 A 4 A4
66 | ]
112 15 18 21]
|
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min(axis=..), max(axis=...)

@ lec_de.py - E/CERMBox/zajecia/Inzynienia_danych/Python,

File Edit Format Run Options
numpy np
a = np.arange(0,12) .reshape (3, 4)

print{a, '\n"')

print(a.min())

print(a.min{axis=0))

print(a.min{axis=1))

= RESTART: E:/CEENBox/zaije

[0 1 2 3]
[ 4 5 & 7]
[ 8 © 10 117]
_[:.133]

[0 4 8]

Window Help

min z wszystkich elementow
min z elementéw kazdej kolumny
min z elementow kazdego wiersza

Inny sposdb:
np.min(a)
np.min(a, axis=0)
np.min(a, axis=1)



np.sort(axis=...)

numpy 23 np

a = np.array([[&,4,1],[2,1,0],[3,13,2]])
print{a, '\n')

print (np.sort (a,axis=0))

print{'\n')

print (np.sort (a,axis=l))

[[
[
[

E.

E
2
3

0 L [

1
0
2

START: E:/CERNBox,
4 1]
1 0]
13 2717

1 0]
4 1]
13 211

4 8]
1 2]
3 137]

sortowanie elementéw kazdej kolumny

sortowanie elementow kazdego wiersza
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identity()

impor

| =3

numpy &= np

a = np.identity(4)

print{a, "\n'")

a = np.ildentity (7, dcoype=int)
print {a)

[[1
[D
[O
[D
[D
[D
[D

Lo e Y e e i Y O
Lo e Y e e Y Y i [
Lo e N e Y S i I i [
Lo T e Y o e i O i (A
Lo N e e i N i [

0.

1.
0.
0.

= RESTLRT:
[[1.
[O.
[O.
[O.

0.

Lo

(e T s

: /CEENBox/ =z
-1
-1
-1
-11

0]
0]
Q]
Q]
Q]
Q]
1]1

11



zbyt duza tablica

=

el

pDOrt NUmMPpY &3 np

hp.set_p:i:t:pti::=ith:esh:;ﬂ=503

= np.arange (10000)

print{a.reshape (100,100))

[

RESTART: E:/CERNBox/zajecia/Inzynieria d

[ o 1 2 a7 98 99]
[ 100 101 102 197 185 195]
[ 200 201 202 297 2885 295]
[9700 9701 9702 9797 9798 97949]
[9800 9801 SB802Z 9897 G898 989%9]
[9900 9901 S90Z 9997 4998 9999]]

Jesli tablica jest zbyt duza, NumPy pomija czes¢ sSrodkowa i drukuje tylko rogi.
Aby wytgczyé, uzyj set_printoptions.
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linspace()

import numpy as np
¥ = np.linspace (0, 1, &) 6 liczcbodO0do 1
print (x)

= RESTART: E:/CEEMBox/zajec]
(0. 0.2 0.4 0.6 0.8 1. ]



iteracje
import numpy as np
a = np.arange (20) **2

a = a.reshape(s,4)
print{a, "\n'")

for 1 in a:
print (1)

= RESTART: E:/CERNBox/z
[[ 0 1 4 9]

[ 16 25 3& 49]

[ 64 81 100 121]

[144 169 196 225]

[256 289 324 361])
[0 1 4 9]

[16 25 36 49)

[ 64 81 100 121]
[144 169 196 225]
[256 289 324 361]

iteracje po wierszach
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Iteracje, flat

import numpy a3 np
a = np.arange (20) **2 ten sam efekt:
a = a.reshape(5,4)

foriina:
forelini:
print(el, end=""’)

print{a, '\n'")

for i in a.flat: iteracje po wszystkich
print (i, end=' ")
elementach

= RESTART: E:/CERNBox/zajecia/Inzynieria danych/Python/moje/wyklad
[[ © 1 4 5]
[ 16 25 36 49]

[ 64 81 100 121]
(144 1659 196 225]
(256 2ES 324 361]]

01 4 9 16 25 36 45 £4 851 100 121 144 169 196 225 256 2895 324 36l
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Slicing (krajanie na plastry)

import numpy &5 np

a = np.arange (o) **2
print{a, "\n'")

print (a[l], a[-2])
print (a[2:4])
print (a[:3])
print (a[3:])
print(af:])

= RESTART:
[ O 1 4

1
[4 5]
[0 1 4]
[ 9 16]
[0 1 4

LE

E:/CEF
9 16]

9 le]

. 3

3

=d

]=a

0 : 3]

3 :len(a)]

] =a[0:len(a)]

(do ostatniego elementu)
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Slicing (krajanie na plastry)

import numpy as np
a = np.arange (7)**2
print({a, '\n')
print(a[2:6:2]) co drugi element
print{a[ : :3]) a[::3]=a[0:len(a):3] (co trzeci element)
print (a] =17 od konca
a[2:6]=0
print (a)
= RESTAERT: E:/CEENBox/zaije
[ O 1 4 9 16 25 36]
[ 4 16]
[ O 9 3g]
[36 25 1le 9 4 1 0]
[ O 1 O O 0 0 36]
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Slicing (krajanie na plastry)

import numpy a3 np

=
=

np.arange (20) **2
a.reshape(o, 1)

print{a, "\n')

drugi wiersz, trzecia kolumna
print{a[2,3],"\n")

wiersze, kolumny
print(a[0:3,0:2], "\n")

wiersze, wszystkie kolumny
print{(a[0:3, :])

o B
=

k=
LEY

4
36

9]
49]
121]
2251
361117

9]
49]

100 12117
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kopiowanie

Numpy np
a = np.random.randint (0,10, &)
print{a, '\n')
b =a
b[0] = 0O
print {a)

= RESTART: E:/CERK
[7 00 3 2 4]

(000 3 2 4]

zaden nowy obiekt nie jest tworzony,
a i b odnoszg sie do tego samego obiektu.
Tosamo z b =a[2 : 4] (widok)
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kopiowanie

import numpy as np

a = np.random.randint (0,10, &)
print{a, "\n")

b = a.copyl) tworzony jest nowy obiekt
bB[:] = 0O

print {a,b)

[0 5 & ©

Lo

1]

Lo

[0 5 &6 9 4] [ 0 O O O 0]



newaxis

import numpy as np

a = np.random.randint (0,10, &)
print{a, '\n")

b = a[ : ,np.newaxis] tworzony jest wektor

print (b)

3 8

(R

41 2]

[[3]
[2]
[5]
[4]
[1]
[Z£]1]
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sztuczka logiczna
import numpy as np

a = np.random.randint (0,10, (2,8))
print(a,"\n")

b = {a >=5)
print (b, "\n')

al[b] = 0
print {a)

[[7 5 &
9 4 8

[[ True
[ True

[[0 O @
[0 4 O

9317 2]
08 8 8 5]]

True Trus

True False False

False True False True True

0310 2]
0000 0]]

True False]
True True]]
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zaokraglanie (round)

import numpy as np

a = np.random.uniform(0,10, (2,49))
print({a, "wn')

print (np.round{a, 3))

[[2.214556495 &.23858274 B.459245012 E.lEEEﬂEGE]
[0.34267501 8.43116017 9.98883576 1.13208013].

[[2.215 ©6.2359 B.4592 ©.189]
[0.343 85.431 9.58%9 1.132]]

24



Zobacz:

https://numpy.org/doc/stable/reference/routines.html

funkcje NumPy wedtug kategorii

@ numpy.org/doc/stable/reference/routines.html

AND.. @ ALICEpp HEPData UK Poczta- Wk | Byl ubezpieczen, a..
-,
+%e
o
N?Z7 NumPy
Q, search the docs ...

Array objects
Array APl Standard Compatibility
Constants
Universal functions ( ufunc )
Routines
Array creation routines
Array manipulation routines
Binary operations
String operations

C-Types Foreign Function Interface (
numpy.ctypeslib )

Datetime Support Functions
Data type routines

Optionally SciPy-accelerated routines (
numpy.dual )

Mathematical functions with automatic
domain

Floating point error handling
Discrete Fourier Transform { numpy. fft )
Functional programming
NumPy-specific help functions
Input and output

Linear algebra ( numpy.linalg )
Logic functions

Masked array operations
Mathematical functions

Matrix library ( numpy.matlib )
Miscellaneous routines

Padding Arrays

& Mathematical expre...

User Guide

o o o o

o

o

ﬁ Root Commands an.. @ Bazydanych ,2* Pseude random nu...

APl reference Development

Creation

Inspecting the array
Manipulating a MaskedArray
Operations on masks
Conversion operations
Masked arrays arithmetic

+ Mathematical functions

°
°
°
L=
o
o

o
o
L=}
L=}
L=}

L=}

Trigonometric functions
Hyperbolic functions
Rounding

Sums, products, differences
Exponents and logarithms
Other spedial functions
Floating point routines
Rational routines
Arithmetic operations
Handling complex numbers
Extrema Finding
Miscellaneous

= Matrix library (numpy .mat1lib)

°

o

o
L=}
L=}

L=}

numpy.matlib.empty
numpy.matlib.zeros
numpy.matlib.ones
numpy.matlib.eye
numpy.matlib.identity
numpy.matlib.repmat
numpy.matlib.rand
numpy.matlib.randn

* Miscellaneous routines

L=

o

o

o

Performance tuning
Memory ranges

Array mixins

NumPy version comparison

o Utility

©

©

Matlab-like Functions

Exceptions

» Padding Arrays

Release notes

Learne
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https://numpy.org/doc/stable/reference/routines.html

