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Matplotlib

Modul matplotlib - některé funkcionality

umožňuje generovat grafy nejr̊uzněǰśıch typů, 2D i 3D grafy

umožňuje vykreslovat v́ıce graf̊u do jednoho okna

možnost volit popisky os, barvu čar, název grafu, legendu,...

export graf̊u do běžných typů soubor̊u (jpeg, eps, tiff, bmp,...)

umožnujě zobrazit obrázky uložené v jpeg, eps, tiff, bmp,...

podporuje TeX

podporuje zobrazeńı graf̊u v nejr̊uzněǰśıch typech soǔradnic

lze anotovat jednotlivé grafy

pomoćı widget̊u lze implementovat do pygtk, Tk, Qt aplikaćı

možnost vytvá̌ret animace

podporuje event handling (odchytáváńı událost́ı)
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Graf funkce sinus

import m a t p l o t l i b . p y p l o t as p l t
import numpy as np

x = np . a r a n g e ( 0 , 2 ∗ np . p i , 0 . 0 1 )
y = np . s i n ( x )

p l t . p l o t ( x , y , c o l o r=” r ” ) # p l o t v a l u e s i n y to a g a i n s t v a l u e s i n x
p l t . x l i m ( x [ 0 ] , x [−1]) # se t x a x i s l i m i t s
p l t . y l i m (min ( y ) + 0 . 1 ∗ min ( y ) , max( y ) + 0 . 1 ∗ max( y ) ) # se t y a x i s l i m i t s
p l t . t i t l e ( ” $y = s i n ( x ) $” ) # graph t i t l e
p l t . x l a b e l ( ” $x$ ” ) # naming x a x i s w i th l a t e x s t y l e f o n t
p l t . y l a b e l ( ” $y ( x ) $” ) # naming y a x i s
p l t . g r i d ( ) # turn on g r i d
p l t . t i g h t l a y o u t ( ) # removes e x t r a space around graph
p l t . a x h l i n e ( y=0, c o l o r= ’ k ’ ) # make bo ld x a x i s a t y=0
p l t . l e g e n d ( [ ” S i n e f u n c t i o n ” ] , l o c =3) # add l egend wi th d e s i r e d t e x t on d e s i r e d p o s i t i o n
p l t . s a v e f i g ( ” s i n e . png” ) # save f i g u r e to f i l e
p l t . show ( ) # show window wi th graph
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Graf funkce sinus - výsledek
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Sloupcový graf

import m a t p l o t l i b . p y p l o t as p l t

data = {”a” : 25 , ”b” : 30 , ” c ” : 17 , ”d” : 10} # se t data to p l o t
p l t . bar ( l i s t ( data . k e y s ( ) ) , data . v a l u e s ( ) , c o l o r =(”g” , ”k” , ” c ” , ” r ” ) ,

z o r d e r =2, t i c k l a b e l= l i s t ( data . k e y s ( ) ) )
# p l o t ba r s w i th d e s i r e d c o l o r s and b r i n g them up ( z o r d e r )
p l t . g r i d ( z o r d e r =1, l i n e s t y l e=” : ” , l i n e w i d t h =1, c o l o r=”k” )
# b r i n g s do t t ed g r i d beh id ba r s and s e t width and c o l o r o f g r i d
p l t . x t i c k s ( l i s t ( data . k e y s ( ) ) , [ ” $a 1$ ” , ” $b 1$ ” , ” $c 1$ ” , ” $d 1$ ” ] ) # se t x l a b e l s
p l t . x l a b e l ( ” $ c a t e g o r i e s $ ” ) # se t d e s c r i p t i o n o f x a x i s
p l t . y l a b e l ( ” $amount$ ” ) # se t d e s c r i p t i o n o f y a x i s
p l t . t i t l e ( ” Bar graph ” , f o n t w e i g h t=” b o l d ” ) # make bo ld t i t l e
p l t . s a v e f i g ( ’ b a r g r a p h . eps ’ , format= ’ eps ’ , d p i =1000) # save f i g u r e as svg wi th 1000 dp i
p l t . show ( ) # show f i g u r e w i th graph
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Sloupcový graf - výsledek
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Koláčový graf

import m a t p l o t l i b . p y p l o t as p l t

l a b e l s = ’ l a b e l 1 ’ , ’ l a b e l 2 ’ , ’ l a b e l 3 ’ , ’ l a b e l 4 ’
s i z e s = [ 1 0 . 5 , 2 4 . 5 , 17 , 2 0 ]
# prepa r e data
p l t . g c f ( ) . ca n va s . s e t w i n d o w t i t l e ( ’ L a b e l s p i e graph ’ )
# se t the window t i t l e
p l t . p i e ( s i z e s , l a b e l s=l a b e l s , a u t o p c t= ’ %1.2 f%%’ ,

shadow=F a l s e , s t a r t a n g l e =30)
# p l o t p i e c h a r t w i th pe r c en t age v a l u e s (2 d e c ima l s shown ) , r o t a t e d f o r 30 deg r e e s
p l t . a x i s ( ’ e q u a l ’ ) # to make p i e c i r c u l a r
p l t . t i g h t l a y o u t ( ) # remove e x t r a spac e s
p l t . s a v e f i g ( ’ p i e c h a r t . j p g ’ , d p i =600) # sa f e graph as jpg wi th 600 dp i
p l t . show ( ) # show window wi th graph
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Koláčový graf - výsledek
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3D graf

from m p l t o o l k i t s import mplot3d
import m a t p l o t l i b . p y p l o t as p l t
from m a t p l o t l i b import cm
from m a t p l o t l i b . t i c k e r import L i n e a r L o c a t o r , F o r m a t S t r F o r m a t t e r
import numpy as np

f i g = p l t . f i g u r e ( )
ax = f i g . gca ( p r o j e c t i o n= ’ 3d ’ ) # se t type o f graph p r o j e c t i o n
X = np . a r a n g e (−3, 3 , 0 . 2 5 ) # prepa r e x v a l u e s
Y = np . a r a n g e (−3, 3 , 0 . 2 5 ) # prepa r e y v a l u e s
X, Y = np . meshgr id (X, Y) # c r e a t g r i d made o f x and y a x i s
Z = np . cos ( np . s q r t (X∗∗2 + Y∗∗2)) # compute f u n c t i o n v a l u e s based on g r i d
s u r f = ax . p l o t s u r f a c e (X, Y, Z , cmap=cm . s e i s m i c , a n t i a l i a s e d=True )
# p l o t s u r f a c e , w i th s p e c i f i c c o l o r map
ax . s e t z l i m (−1.0 , 1 . 0 ) # se t z a x i s l i m i t s
f i g . c o l o r b a r ( s u r f , s h r i n k =0.4 , a s p e c t =5)
# add c o l o r b a r r i g h t to graph wi th 0 .4 s i z e
f i g . s a v e f i g ( ”3 d g r a p h . png” , d p i =1000) # save graph as png wi th 1000 dp i
p l t . show ( ) # show window wi th graph
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3D graf - výsledek
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2 grafy v jednom obrázku - scatter plot, error graph

import numpy as np
import m a t p l o t l i b . p y p l o t as p l t

x = np . a r a n g e ( 0 , 1 . 0 , 0 . 0 1 ) # prepa r e x
y = 10 + np . exp ( x ) ∗ ( np . s i n (10 ∗ x ) ) # prepa r e data to p l o t
y e r r o r = 0 . 1 5 + 0 . 1 5 ∗ np . s q r t ( x ) # prepa r e e r r o r s

# c r e a t e f i g u r e f o r 2 p l o t s i n row s h a r i n g y a x i s
f i g , axs = p l t . s u b p l o t s ( nrows =1, n c o l s =2, s h a r e y=True )
ax = axs [ 0 ] # s e l e c t f i r s t s u bp l o t
ax . s c a t t e r ( x [ : : 3 ] , y [ : : 3 ] , marker=” . ” , c o l o r=”b” )
ax . s e t x l a b e l ( ” x ” )
ax . s e t y l a b e l ( ” y ( x ) ” )
# p l o t s c a t t e r graph wi th b l u e dot s u s i n g e v e r y 3 rd po i n t o f x and y
ax . s e t t i t l e ( ” S c a t t e r graph ” ) # se t s ubp l o t t i t l e
ax = axs [ 1 ] # s e l e c t second s ubp l o t
# p l o t e r r o r b a r graph wi th e r r o r ba r s on l y f o r e v e r y 5 th sample
# graph has red co l o r , e r r o r b a r s have b l a c k c o l o r
ax . e r r o r b a r ( x , y , y e r r=y e r r o r , e r r o r e v e r y =5, e c o l o r=”k” , c o l o r= ’ r ’ )
ax . s e t t i t l e ( ” E r r o r bar graph ” ) # se t t i l e o f second s ubp l o t
ax . s e t x l a b e l ( ” x ” )
# se t t i t l e o f s u b p l o t s
f i g . s u p t i t l e ( ” S c a t t e r graph and e r r o r b a r graph ” )
p l t . s a v e f i g ( ”2 g r a p h s . png” , d p i =1000) # save f i g u r e as png wi th 1000 dp i
p l t . show ( ) # show window wi th g raphs
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2 grafy v jednom obrázku - scatter plot, error graph

(VŠCHT) Python 2019 12 / 16



Graf v polárńıch soǔradnićıch

import numpy as np
import m a t p l o t l i b . p y p l o t as p l t

r = np . a r a n g e ( 0 , 1 , 0 . 0 0 2 ) # prepa r e r a d i u s
t h e t a = 10 ∗ np . p i ∗ r # prepa r e ang l e

ax = p l t . s u b p l o t ( 11 1 , p r o j e c t i o n= ’ p o l a r ’ ) #se t 1 s ubp l o t w i th p o l a r p r o j e c t i o n
ax . p l o t ( t h e t a , r , c o l o r=” r ” ) # p l o t r ed graph
ax . s e t r m a x ( 1 ) # se t maximum of r a x i s
ax . s e t r t i c k s ( [ 0 . 2 5 , 0 . 5 , 0 . 7 5 , 1 ] ) # se t r t i c k s
ax . s e t r l a b e l p o s i t i o n ( 9 0 ) # ro t a t e l l a b e l s to +90 deg r e e s from d e f a u l t l o c a t i o n
ax . g r i d ( True , c o l o r=”k” ) # make g r i d w i th b l a c k c o l o r
ax . s e t t i t l e ( ” Graph i n p o l a r c o o r d i n a t e s ” , va= ’ bottom ’ ) # se t graph t i t l e
p l t . s a v e f i g ( ” p o l a r . png” , d p i =300) # save f i g u r e as png wi th 300 dp i
p l t . show ( ) # show window wi th graph
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Graf v polárńıch soǔradnićıch - výsledek
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Histogram

import m a t p l o t l i b . p y p l o t as p l t
import numpy as np

np . random . s e e d ( 1 1 1 ) # se t random seed
p o i n t s = 2000000 # se t number o f p o i n t s
b i n s = 50 # se t number o f b i n s
x = np . random . randn ( p o i n t s ) # prepa r e data sampled from normal d i s t r i b u t i o n
p l t . h i s t ( x , b i n s=b i n s , d e n s i t y=F a l s e ) # p l o t h i s togram , y has count s c a l e
p l t . t i t l e ( ” Histogram ” ) # se t t i t l e
p l t . s a v e f i g ( ” h i s t o g r a m . png” , d p i =300)
p l t . show ( ) # show window wi th h i s tog ram
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Histogram - výsledek
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