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ProcC potrebujeme knihovny na numericke vypocty

Rychlejsi a kompaktngjsi nez listy

NumPy pouziva mene pameti na ulozeni dat (optimalizace)

Numericke algoritmy jsou Casto netrivialni

Pohodlné pouzivani

import numpy as np




NumPy - nasobeni matic

Matice muzeme reprezentovat seznamy:

(11, 2], [3, 411
[fe, 11, [1, 0]]




NumPy - nasobeni matic

T
(A-B);; = Z aitbr; = aibij + ainba; + - - - + ainby;.
k=1

def naive_matmul(a, b):
res = []
for 1 in range(len(a)):
new_row = []
res.append(new_row)
for j in range(len(b[0])):

val = 0
for k in range(len(a[0])):
val += a[i][k] * b[k][]]
new_row.append(val)
return res

naive_matmul(a, b)
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NumPy - Array

Zakladni struktura dat v NumPy je numpy.array()

Prvky jsou homogenni = stejneho typu (list mohl mit rdzne typy prvkd)

Rychlejsi a uspornegjsi nez seznamy

Pripravene na praci s Cisly

import numpy as np

python_1list = [1.0, 2.0, 3.0, 4.0]
numpy_array = np.array(python_Ll1ist)

nuly = np.zeros(2)
jednicky = np.ones(2)

arr_arange = np.arange(2, 9, 2)
arr_linspace = np.linspace(0, 10, num=5)




NumPy - nasobeni matic

Pomoci NumPy arrays muzeme definovat matice jako:

import numpy as np
np.array([[1, 2], [3, 4]
np.array([[0, 1], [1, O]
a@b

= np.matmul(a, b)




NumPy - operace s array

print(3 * numpy_array)
print(numpy_array / 3)
print(numpy_array**3)
(

print(numpy_array * numpy_array)

print(python_list / 3)




NumPy - indexovani

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

print(a)
print(b)

print(al0])

print(af[-1])

print(b[0,1])
print(b[1,:])

print(b[:,2])
a = np.arange(12)
print(a)




NumPy - rozmery

a = np.array([[1, 2, 3], [3, 4, 51])

print(b.shape)
print(b.ndim)
print(b.size)




NumPy - iterovani

b = np.array([[1, 2],[3, 4]])
for L tn b:
print(i)

for 1 in range(b.shape[0]):
for j in range(b.shape[1]):
print(b[i][j])




NumPy - matematicke funkce

X = np.array([0.1, 0.5, 2.0])

print(®suint ;s np sin(x
print(“cos", np.cos(x

print("“sqrt", np.sqrt(x))

(
print("“rad2deg", np.ra
print(“sum", np.sum(Xx
print("abs", np.abs(x

))
))

X
))

d2deg(x))
))
))

(
(
(
print("exp", np.exp(x
(
(
(




NumPy - nove ,Cisla”

np.pti
np.e

np.inf
np.log(0) ==

0.1**np. inf
1.1x*np. inf

NaN neni cislo:

.log(-1) == np.nan

.nan + 1
.nan > 1
.nan <1
.han == np.nan




NumPy - dtype a shape

» Cely array je stejneho datoveho typu:

a = np.array([1, 2])
print(a.dtype)

a = np.array([1, 2.0])
print(a.dtype)

+ Uvazujeme linarni pamet -> matice je ve skutecnosti vektor + tvar

a = np.array([[1, 2], [3, 4]])
print("2x2", a)
a.shape = (4, 1)

print(“4x1", a)
a.shape = (4,)
print("vektor", a)
a.shape = (2, 2, 1)
print(®3D: 2x2x1" ;v a)




NumPy - ukladani a nacitani

a = np.array([[1, 2], [3, 4]])

np.savetxt('array_example.txt', a)
b=np.loadtxt('array_example.txt')

print(b)




Matplotlib

» Pravdéepodobne nejjednodussi knihovna pro vizualizaci dat. matplotlib

» Zobrazeni rtznych 2D a 3D graft

plot(x, y) scatter(x, y) bar(x, height)

Wy Mh

stem(x, y) step(x, y) fill_between(x, y1, y2)

stackplot(x, y)


https://matplotlib.org/stable/plot_types/index.html

Matplotlib - jednoduchy graf

import matplotlib.pyplot as plt

pltiplot{ll; 2,3, 4])
plt.ylabel('some numbers')
plt.show()
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Matplotlib - detajlnejsi graf

import matplotlib.pyplot as plt
import numpy as np

X =

np.linspace(0, 1, 10)

Y, Y2, y3, y4 = X, X**2, x**3, x**4

plt.
plt.

plt.
plt.
plt.

plt
plt
plt

plt.
plt.

plot(x, y, label=r'$y = x$')
plot(x, y2, color="'k',label=r'$y = x*2%$')

scatter(x, y3, label=r'$y = x"3%$')

plOt(X, y4) IO_I)

legend( )

.Xlabel(r'$x \int_071 \rm{d} x$')
.ylabel(r'$y = x*p$')

.title('The peculiar behaviour of polynomials')

savefig( 'polynomials.png')
show( )
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SciPy

Slozitejsi numericke algoritmy jsou v SciPy. Pro jejich spravneé pouziti by jste meli pozorne Cist

dokumentaci!

SciPy nam muze pomoci s:

1.  Specialnimi funkcemi

2. Resenim obycejnych diferencialnich rovnic
3. Interpolaci

4.  Fitovanim

5. Integrovanim a derivecame

6. A mnoho dalsiho



SciPy - ukazka integrace

Slozitejsi numericke algoritmy jsou v SciPy. Pro jejich spravné pouziti byste meli pozorne Cist

dokumentaci!

import numpy as np
from scipy.integrate import quad

def f(x):
return x*x*2

1v, err = quad(f,0,1)

print("Zintegrovana hodnota: ", 1iv)
print(“Error:", err)



https://docs.scipy.org/doc/scipy/reference/generated/scipy.integrate.quad.html

Cviceni 1.

Vytvorte matici s nazvem ,a1" s nasledujicimi hodnotami ,[1, 2, 3, 4, 51"
Pouzijte numpy.sum() funkci pro zjisténi sumy matice a1
Pouzijte numpy.mean() funkci pro zjisténi stredni hodnoty matice a1

Vytvorte matici ,a2" ktera bude obsahovat druhé mocniny matice a1

A

Vytvorte matici pomoci numpy.arange() s nazvem ,a3" ktera bude obsahovat pouze liche
Cisla v rozsahu 1 az 10.

6. Pouzijte numpy.linspace() a vytvorte matici ,a4" ktera bude obsahovat 100 hodnot funkce
cosinusmezioart.

suma: 15

strfedni hodnota: 3.0

a2: [1 4 9 16 25]

a3: [13579]

a4: [ 1. 2.99798668 ©.99195481 ©.9819287 ©.9679487 ©.95087112
©.92836793 ©.90292654 ©.87384938 ©.84125353 0.80527026 ©.76604444
©.72373484 0.67858941 0©.63855267 0.58005691 0.52722547 0.47227107
9.41541501 ©.35688622 ©.29692838 0.23575894 0.17364818 ©.1188382
9.84758192 -0.01586596 -0.87924996 -0.14231484 -0.20480667 -0.26647381
-8.32706796 -©.38634513 -0.44406661 -8.5 -8.55392806 -0.608560969
-0.65486073 -0.70147489 -0.74526445 -0.78605389 -0.82367658 -0.85798341
-9.88883545 -0.91618846 -0.93969262 -0.95949297 -0.97542979 -0.98743889
-8.99547192 -8.99949654 -0.99949654 -0.99547192 -08.98743889 -8.97542979
-9.95949297 -0.93969262 -0.91618846 -0.88883545 -0.85798341 -0.82367658
-9.78605389 -0.74526445 -0.70147489 -0.65486073 -0.608568969 -0.55392006

-8.5 -9.44406661 -0.38634513 -©.32706796 -0.26647381 -0.20480667
-9.14231484 -0.07924996 -0.01586596 ©.04758192 @.1108382 ©.17364818
©.23575894 ©.29692038 ©.35688622 ©.415415@1 ©.4722710@7 ©.52722547
©.58005691 ©.63055267 ©.67850941 0.72373484 ©.76604444 0.80527026
©.84125353 ©.87384938 ©.98292654 ©.92836793 ©.95807112 ©.9679487

©.9819287 ©.99195481 ©.99798663 1 ]



Cviceni 2.

=

Napiste program, ktery vykresli funkci:

(x) = zsin(x®) + e~ if x> 0 else cos( X ),
|x2 = 3|




Cviceni 3.

1. Vytvorte matici X', ktera bude mit rovnomeérné vzdalenych 100 bodt mezi hodnotami -5 a
5.

2. Vytvorte funkci pro gaussovo rozdéleni. # f(x) = exp(-x?)
3. Zobrazte gaussovu krivku do grafu.

4.  Pouzijte funkci guad z knihovny scipy.integrate a spocitejte integral gaussovy krivky mezi
hodnotami -2a 2

1.0 A

import numpy as np

import matplotlib.pyplot as plt 0.8 1
from scipy.integrate import quad

0.6

0.4 -

0.2 4

0.0 4

Integral value: 1.764162781524343
Percentile: 88.20813907624215


https://docs.scipy.org/doc/scipy/reference/generated/scipy.integrate.quad.html

Cviceni 4.

1.  Vytvorte matici X, ktera bude mit rovhomérné vzdalenych 10 bodld mezi hodnotami 0 a
/2.

2. Vytvorte matici ,y" ktera bude obsahovat hodnoty pro funkci cosinus v intervalu matice ,x"

3. Zobrazte body z matice ,x" a ,y* do grafu.

4.  Napiste funkci pro linearni regresi. #ax+b
5. Pouzijte funkci curve_fit z knihovny scipy.optimize pro ziskani smernice a posunu
6. Zobrazte linearni regresi do grafu.

smérnice: -8.7328566717685115
posun: 1.14991193108196753

1.0 A

import numpy as np

import matplotlib.pyplot as plt 0.5
from scipy.optimize import curve_fit

0.0 1

-1.0 4

0.0 0.5 1.0 1.5 2.0 2.5 3.0


https://docs.scipy.org/doc/scipy/reference/generated/scipy.optimize.curve_fit.html

