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matplotlib

import numpy a2 np
import matplotlib.pyplot z= plt
plt.rcParams['font.=z1ze'] = 18

50000 licz losowych
Z rozktadu normalnego
srednia =0, szerokos¢ =4

X = np.random.normal (0,4, 50000)
v = np.random.normal (0,4,50000)

plt.plot(X,v, "B, ") # niebieskie piksele
plt.axi=s([-15,15,-15,15])
plt.show()
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Z-order

import numpy as np
import matplotlib.pyplot azs plt

plt.rcParams|['font.size'] = 18

= np.random.normal (0,4,100)
¥y = np.random.normal (0,4,100)

o
I

plt.plot(x,v, '0*', ms=5, zorder=2)
plt.plot ([-10,10], [0,0], 'z-",1lw=10, =zorder=l)

plt.axis([-15,15,-15,15])
plt.show()

Kolejnos¢ rysowania:
-zorder=1

-zorder=2

-zorder=3, etc
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Histogram

.rcParams|['font.=siz

POt numpy as np
cort matplotlib.pyplot a= plt

im

f—
I
i
cn

np.random.uniform (0,10, 1500)

hist (L) # histogram

Ehow()

1500 liczb losowych z przedziatu [0,10)
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Histogram

import numpy as np
import matplotlib.pyplot a=s plt
# Fixing random state for reproducikbility

np.random. seed (19630801)

plt.rcParams|['font.=size'] = 18

L np.random.uniform (0, 10,1500)

plt.hist (L, color="green', bins=40, density=lru=)

A
A

plt.show()

Liczba Normalizacja
przedziatow (pole powierzchni histogramu = 1)
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Histogram

import numpy as np
import matplotlib.pyplot as plt

plt.rcParams['font.size"'] = 14 Przezroczystosé
plt.rcParams['legend.font=size'] = 14

Ll = np.random.uniform (0,10, 5%500)

LZ = np.random.normal (0, 3,9500)

plt.hist(Ll, color='g', bins=50, density=True=,
label="uniform"')

plt.hist (L2, color='k', bins=50, density=ITru=s,

label="normal"')

plt.axis([-10,10,0,0.16])

plt.xlabel ('x")

plt.yvlabel ('v")

plt.legend (loc="'upper left', frameon=False)
plt.show()

Sprawdz, zmieniajgc wartosci:
plt.legend(bbox_to_anchor=(0.5,0.75), frameon=False)

alpha=0.8,

alpha=0.5,
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Histogram

import numpy as np
ort matplotlib.pyplot as plt

plt.rcParams['font.zize'] = 18

L = np.random.normal (0,3, 10%%g)
mybins = np.arange (-10,11,2)
= [-10, -8, -&, -4, -2, 0, 2, 4, &,

plt.hist (L, color='r', bins=mybins,

plt.show()

density=Ilrues)

Mozemy zdefiniowac wtasne przedziaty. W tym przypadku:

przedziat 1: od -10 do -8
przedziat 2: od -8 do -6
przedziat 3: od -6 do -4

etc.

ostatni przedziat: od 8 do 10
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Histogram
import numpy as np

import matplotlib.pyplot as plt

plt.rcParams|['font.size'] = 18

L = np.random.poisson (5, 10%%*g)

mybins = np.arange (-0.5,20,1)

plt.hist (L, color='L',

bins=mybins,

histtype="=step', lw=2)

plt.axis([-1,16,0,0.2])

plt.show()

F Srednia = &

density=Irue,
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Subplots

plt.

Plt

Plt.
plt.

plt.
plt.

plt.
Plt.

Plt

POt numpy a3 np
sort matplotlib.pyplot as plt

.rcParams['font.=size'] = 14

Odlegto$¢ miedzy rysunkami

np.arange (0,10,0.1) K//

-subplots adjust (hspace=0.2, wspace=0.3)

subplot(2,2,1) < dwa wiersze, dwie kolumny, pierwszy rysunek

plot(x, np.=sin(x), 'g-', lw=1l.8)

subplot (2,2,2)

semilogy (X, np.exp(x), 'r-', lw=1l.8)<+«—— Logarytmiczna pionowa os

subplot (2,2, 3)
loglog(x, np.exp(-x), 'k—-', lw=2.3)+—— Wykres podwadjnie logarytmiczny

subplot (2,2, 4)
hist (np.random.normal (0,2,10%*5), bins=40, density=Ilrus)

. Bhow ()
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meshgrid

import numpy as np
import matplotlib.pyplot as plt

Xxvalues = np.array ([0, 1, 2, 3, 4])
vvalues = np.array ([0, 1, 2, 3, 4])

XX, ¥vv = np.meshgrid(xvalues, yvalues)

]

plt.plot (xx, vy, marker='.', color="k',

plt.show()

Tworzy wszystkie pary (xvalues, yvalues)

linestyle="none')

18



%, Figure 1

a0 e . . . .

3.5 1

304 = . . . .

2.5 1

204 . . . .

1.5

104 = . . . .

0.5

00~ = . . . .
T T T T T T T T T

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

Q=

19



2D, contour plot

import numpy as np
import matplotlib.pyplot a2 plt

plt.rcParams['font.=size'"]=14

¥ = np.linspace (0,
¥ = np.linspace (0,

(X,¥) = np.meshgrid(x,y) kontury
Z = np.eXp(—-X*¥*2) ¥ np.exp(-Y**4q)

levels = [0.03, 0.1, 0.3, 0.5, 0.7, 0.5, 0.99]

Z,50)
2,50)

a = plt.contour (X,Y,Z, levels, linewidths=1.8)

PR ® T (label podaje wartosci konturéw na rysunku, tutaj 0.03,0.1,0.3 etc.

plt.xlabel('x")
plt.ylakbel ("v")
plt.axi=s([0,2,0,2])
plt.show()
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2D, filled contour

import numpy as np
import matplotlib.pyplot a= plt
plt.rcParams["font.size']=14

X = np.linspace (0,2,50)
v = np.linspace (0,2, 50)

(X,Y) = np.meshgrid(x, V)
Z = np.exp(-X**2) * np.exp(-Y**4)

levels = np.linspace(0,1,11) Mapa koloréw, tu: zétto-zielono-niebieska

plt.contourf (X, Y, 2, levels, cmap="Y1lGnEu'")

plt.colorbar (orientation="vertical')

— sprobuj: orientation='horizontal’
plt.axis([0,2,0,2])
plt.show()
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2D plot

import numpy as np
import matplotlib.pyplot as plt

plt.rcParams['font.=size']=14

X = np.linspace (0,2,50)

v = np.linspace (0,2,50)

(X,Y) = np.meshgridix, vy)

L = np.exp(-X**2) ¥ np.exp(-Y**4)

plt.pcolor (X,Y,Z) mozna dodac¢ cmap
plt.colorkbar (ticks=np.linspace (0,1,5)) ¥

plt.axis([0,2,0,2])
plt.show()
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2D histogram
import numpy as np

import matplotlib.pyplot as plt
plt.rcParams["'font.size'] = 14
plt.rcParams["'xtick.direction'] = 'out’ F 111
plt.rcParams['vtick.direction'] = 'out’ F 111
X = np.random.random(1000)

YV = np.random.random{1000)

plt.hist2d(x,v,bins=15,density=Irue,cmap="FuBu')
plt.colorbar (ticks=np.linspace(0,2.5,6))

plt.show()
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Color map

binary
Blues
BuGn
BuPu
gist_yarg
GnBu
Greens
Greys
Oranges
OrRd
PuBu
PuBuGn
PuRd
Purples
RdPu
Reds
YIGn
YIGnBu
YIOrBr
YIOrRd

copper T
gist gray [
gist_heat [ NN
gray Y
8
pink I
spring [
summer |
winter [T
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Accent |

Dark2 IS
5] .
gist_earth [ Paired Jilf NN ¥ W |

gist_ncor [N R

: : Pastel2
gist_rainbow [T
gist_stern [ set 1N W

Set? NN

cubenelix [
anupiot [
anuplot [

rainbow
terrain

RAYIGn
seismic [
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