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Matplotlib

https://matplotlib.org

Knihovna pro 2D kresleni Zavislosti (co potrebuje):
. Python (>= 3.7)
Ruzné typy grafu . NumPy (>= 1.17)
o . . . setuptools
Ruzne vystupy . cycler (>= 0.10.0)
. dateutil (>= 2.7)
OPen source . kiwisolver (>= 1.0.1)
Pillow (>= 6.2)
Od roku 2002 pyparsing (>=2.2.1)
fontTools (>=4.22.0)

Neziskova organizace
NumFOC UsS https://matplotlib.org/stable/devel/dependencies . html

Problém: https://github.com/matplotlib/matplotlib/issues/14045
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https://github.com/matplotlib/matplotlib/issues/14045
https://matplotlib.org/stable/devel/dependencies.html
https://matplotlib.org/

matplotlib.pyplot
sbirka funkci pro vytvareni a upravovani grafu
matplotlib.pyplot plt

plt.plot([1, 2, 3, 4])
plt.show()

= automaticky doplnéné hodnoty x

plt.plot([1,2,3,2,1]1, [2, 1, 2, 3, 2])
plt.show ()

= zadané hodnoty x i y

x = list( range(360) )

y = [math.sin(x/360*2*math.pi) for x in

range (360) ]

plt.plot( x,y )

plt.show()
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matplotlib.pyplot [2]

dal$i zplsoby vykresleni:

plt.plot([1, 2, 3, 4], 'ro' )
plt.show ()

obrdzek (Figure) miZe obsahovat vice grafu (plot):

plt.plot([1, 2, 3, 4], 'bo' )
plt.plot([2, 3, 4, 5], 'go' )
plt.plot([2, 3, 2, 5] )
rozsah os:

plt.plot([1, 2, 3, 4], 'ro' )
plt.axis ([0, 10, O, 10])
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matplotlib.pyplot [3]

popisky os:

matplotlib.pyplot plt
plt.plot([1, 2, 3, 4])
plt.xlabel ('osa x')
plt.ylabel ('hodnoty')
plt.show()

jiné typy grafu:

plt.plot([1, 2, 3, 4])
plt.bar(['a','b','c','d'],[1, 2, 3, 4])
plt.show()
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matplotlib.pyplot [4]
pod-grafy (subplot):

matplotlib.pyplot plt
plt.subplot(211) # radky, sloupce, ¢islo
plt.plot([1, 2, 3])
plt.subplot(212)
plt.plot([4, 5, 6])
plt.show()

plt.subplot(211) # vybrat prvni
plt.plot([4, 5, 6], 'go')
plt.subplot(212) # vybrat druhy
plt.plot([3, 2, 1], 'o')

plt.show ()
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matplotlib.pyplot [5]

(ne)vykreslovat postupneé:

plt.show(block= )

math
matplotlib.pyplot plt

i range (100) :
plt.plot([i], [math.sin(i/10)],'ro' )

plt.pause(0.1)
plt.show (block= )

plt.show ()
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matplotlib.pyplot [6]

kreslit se nemusi jenom na obrazovku:

plt.savefig('obrazek.png')

...format pdf, svg, ps, eps...

Dalsi informace:
https://matplotlib.org/stable/gallery/index
https://matplotlib.org/cheatsheets/

Data k vykreslovdni mohou byt ve formatu balicku NumPy
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https://matplotlib.org/cheatsheets/
https://matplotlib.org/stable/gallery/index

NumPy

balicek pro védecké vypocty
e vicerozmeérnd pole
e ndstroje pro zapojeni kodu v C/C++ a Fortranu
e funkce pro linearni algebru, Fourierrovu transformaci
a nahodna cisla

Open source

Od roku 2006

Neziskova organizace
NumFOCUS
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NumPy [2]

vytvoreni a naplnéni pole:

numpy np
a = np.array([1,2,3,4,5,6,7])

prvky pole jsou stejného typul :

print( a.dtype )

a[2] = 12.75 # prevede na int32

b = np.array( [ [1,2], [3,4] ], dtype=complex )

# vychozi typ = float64

zmeéna typu pole:
af = a.astype('float6d’)
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NumPy [3]

vytvoreni pole s hodnotami:

nuly = np.zeros( (3,4) )
jednicky = np.ones( (2,3,4) )
neinicializovane = np.empty( (10,10) )

np.arange (20)

C
d np.arange( 0, 2, 0.3 )

x = np.linspace( 0, 2*np.pi, 100 )

y = np.sin(x) # pro kazdy prvek z x vytvori
prvek y

r = np.random.random(100) # nahodna z [0;1)
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NumPy [4]

zmeéna tvaru pole:
aa = a.reshape(4,5)

tisk:
e Zzarovnani
ei 3D pole

o ..., pokud je prilis veliké:
print (np.arange (10000) . reshape (100,100))
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NumPy [5]

operace:
a2 = a+a
a3 = 10*a

aaa = a**2
mala = a<50
sb = np.sqrt (b)

maticové operace:
A = np.arange(16) .reshape(4,4)
AA = A(@A

N = 1000*1000

X = np.random.random(N)

Yy = np.random.random (N)

sum (x*x+y*y<1l) /N*4
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NumPy [6]

dosazeni:
eb = a
dosazeni nic nekopiruje! (jen ukazatel)
ec = a.view() # jiny pohled na stejna data
d = c.reshape(..)
a[2] =
ed = a.copy() # tohle vytvori kopii

indexy:
a = 10*np.arange(10)
i = np.array( [2,1,3,2,7] )
af[i]
array([20, 10, 30, 20, 70])
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NumPy [7]

Matplotlib & NumPy
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Priklady

dynamické programovani
hry
heuristiky
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