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CMD.exe Prompt Datalore IBM Watson Studio Cloud JupyterLab Notebook Powershell Prompt
0.1.1 A 317 6.4.3 0.0.1
Run a cmd.exe terminal with your current Online Data Analysis Tool with smart IBM Watson Studio Cloud provides you the An extensible environment for inkeractive Web-based, interactive computing Run a Powershell terminal with your
environment From Mavigator activated coding assistance by JetBrains. Edit and run tools to analyze and visualize data, to and reproducible computing, based on the notebook environment. Edit and run current environment From Mawvigator
wour Python notebooks in the cloud and cleanse and shape data, to create and train Jupyter Motebook and Architecture. human-readable docs while describing the activated
share them with your team. machine learning models. Prepare data and data analysis.

build models, using open source data
science tools or visual modeling.

Py 7=

Qt Console Spyder Glueviz Orange 3 PyCharm Professional RStudio
5.1.0 5.0.5 1.0.0 3.26.0 1.1.456
PywQt GUI that supports inline figures, scientific Pthon Development mMultidimensional data visualization across Component based data mining framework. A fFull-fledged IDE by JetBrains for bokh Aszet of integrated tools designed to help
proper multiline editing with syntax EnviRonment. Powerful Python IDE with files. Explore relationships within and Data visualization and data analysis For Scientific and Web Python development. wou be more productive with R. Includes R
highlighting, graphical calltips, and more. advanced editing, interactive testing, among related datasets. novice and expert. Interactive workflows Supports HTML, JS, and SQL. eszsentials and notebooks.
debugging and introspection Features with a large toolbox.
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F:\text\teach\Fyzikal|\2021\prednaska'prednaska2\sroubovnice. py
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HEA_sim.py -bulklsc2 % HEA_sim.py -bulklsc2b %

import numpy as np
import matplotlib.pyplet as plt
r=1

T=1

omega=2*np.p1l/T

vz=T/10
t=np.linspace(@,10%T,1000)
x=r*np.cos (omega*t)
y=r*np.sin{omega*t)

z=vz*t

fig=plt.figure(figsize=(8,8))

ax=f1g.add_subplot(pro

ax
ax
ax
ax

plotix,y,z,lw = 2,c="red")
.set_xlabel("x", fontsize=16)
.set_ylabel("y", fontsize=16)
.set_zlabel("z", fontsize=16)

mw ~ ¥

H

HEA_sim.py - bulk\sce %

ction="3d")

gp >

H

DPL_spectra.py X

R

DPL_view.py X

dsc_beg.py %

sroubovnice.py X

4
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In [32]: runfile('F:/text/teach/Fyzikal/2021/prednaska/prednaska2/sroubovnice.py’, wdir='F:/text/teach/Fyzikal/
2021/prednaska/prednaska2’)

10875,

0% Fay,

02 -0,
X %-5%_73_00 -1.00

In [33]: runfile('F:/text/teach/Fyzikal/2021/prednaska/prednaska2/sroubovnice.py’, wdir='F:/text/teach/Fyzikal/
2021/prednaska/prednaska2’)

IPython console  History
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Kruhovy pohyb

import numpy as np
import matplotlib.pyplot as plt

r=1

T=1

omega=2*np.pi/T
dt=T/100
t=np.arange(0,T+dt,dt)
X=r*np.cos(omega*t)
y=r*np.sin(omega*t)

fig,ax=plt.subplots(figsize=(5,5))

plt.title( 'casova zavislost souradnic',fontsize=14)
ax.plot(t,x,c="green’',lw = 2, marker='0o',label="x(t)")
ax.plot(t,y,c='blue',lw = 2, marker='0',label="y(t)")
ax.set_xlabel('t (s)',fontsize=14)

ax.set_ylabel('x (m)',fontsize=14)
plt.legend(fontsize=14)

fig,ax=plt.subplots(figsize=(5,5))

plt.title( 'trajektorie’',fontsize=14)

ax.plot(x,y,c="red',lw = 2, marker='0") ulohala.py
ax.set_xlabel('x (m)',fontsize=14)

ax.set_ylabel('y (m)',fontsize=14)



Python — priklad rovnomérny pohyb po kruznici

import numpy as np

import matplotlib.pyplot as plt importovani knihoven

) numpy — knihovna pro numerické vypocty
=

T=1 matplotlib — knihovna pro kresleni grafii
omega=2*np.pi/T

dt=T/100

t=np.arange(0,T+dt,dt)

X=r*np.cos(omega*t)

y=r*np.sin(omega*t)

fig,ax=plt.subplots(figsize=(5,5))

plt.title( 'casova zavislost souradnic',fontsize=14)
ax.plot(t,x,c="green’',lw = 2, marker='0o',label="x(t)")
ax.plot(t,y,c='blue',lw = 2, marker='0',label="y(t)")
ax.set_xlabel('t (s)',fontsize=14)

ax.set_ylabel('x (m)',fontsize=14)
plt.legend(fontsize=14)

fig,ax=plt.subplots(figsize=(5,5))
plt.title( 'trajektorie’',fontsize=14)
ax.plot(x,y,c="red',lw = 2, marker='0")
ax.set_xlabel('x (m)',fontsize=14)
ax.set_ylabel('y (m)',fontsize=14)



Python — priklad rovnomérny pohyb po kruznici

import numpy as np
import matplotlib.pyplot as plt

r=1
T=1 _ definovani konstant
omega=2*np.pi/T
dt=T/100

t=np.arange(0,T+dt,dt)
X=r*np.cos(omega*t)
y=r*np.sin(omega*t)

fig,ax=plt.subplots(figsize=(5,5))

plt.title( 'casova zavislost souradnic',fontsize=14)
ax.plot(t,x,c="green’',lw = 2, marker='0o',label="x(t)")
ax.plot(t,y,c='blue',lw = 2, marker='0',label="y(t)")
ax.set_xlabel('t (s)',fontsize=14)

ax.set_ylabel('x (m)',fontsize=14)
plt.legend(fontsize=14)

fig,ax=plt.subplots(figsize=(5,5))
plt.title( 'trajektorie’',fontsize=14)
ax.plot(x,y,c="red',lw = 2, marker='0")
ax.set_xlabel('x (m)',fontsize=14)
ax.set_ylabel('y (m)',fontsize=14)



Python — priklad rovnomérny pohyb po kruznici

import numpy as np
import matplotlib.pyplot as plt

r=1

T=1
omega=2*np.pi/T
dt=T/100

t=np.arange(0,T+dt,dt) vytvoreni pole ¢ast — rozdéleni intervalu 0, T+dt

x=r*np.cos (omega*t) na useky o velikosti dt
y=r*np.sin(omega*t)

fig,ax=plt.subplots(figsize=(5,5))

plt.title( 'casova zavislost souradnic',fontsize=14)
ax.plot(t,x,c="green’',lw = 2, marker='0o',label="x(t)")
ax.plot(t,y,c='blue',lw = 2, marker='0',label="y(t)")
ax.set_xlabel('t (s)',fontsize=14)

ax.set_ylabel('x (m)',fontsize=14)
plt.legend(fontsize=14)

fig,ax=plt.subplots(figsize=(5,5))
plt.title( 'trajektorie’',fontsize=14)
ax.plot(x,y,c="red',lw = 2, marker='0")
ax.set_xlabel('x (m)',fontsize=14)
ax.set_ylabel('y (m)',fontsize=14)



Python — priklad rovnomérny pohyb po kruznici

import numpy as np

import matplotlib.pyplot as plt
r=1 X(l‘)=7'COS§0=I’COS(a)Z)
(t)=rsin p=rsin(or)
omega=2*np.pi/T l)=rsm @ =rsm\wt
dt=T/100 Y @
t=np.arange(0,T+dt,dt)

X=r*np.cos(omega*t) vypocet souradnic — s polem t je mozné pracovat
y=r*np.sin(omega*t) najednou jako s celkem

fig,ax=plt.subplots(figsize=(5,5))

plt.title( 'casova zavislost souradnic',fontsize=14)
ax.plot(t,x,c="green’',lw = 2, marker='0o',label="x(t)")
ax.plot(t,y,c='blue',lw = 2, marker='0',label="y(t)")
ax.set_xlabel('t (s)',fontsize=14)

ax.set_ylabel('x (m)',fontsize=14)
plt.legend(fontsize=14)

fig,ax=plt.subplots(figsize=(5,5))
plt.title( 'trajektorie’',fontsize=14)
ax.plot(x,y,c="red',lw = 2, marker='0")
ax.set_xlabel('x (m)',fontsize=14)
ax.set_ylabel('y (m)',fontsize=14)



Python — priklad rovnomérny pohyb po kruznici

import numpy as np
import matplotlib.pyplot as plt

r=1

T=1

omega=2*np.pi/T
dt=T/100
t=np.arange(0,T+dt,dt)
X=r*np.cos(omega*t)
y=r*np.sin(omega*t)

fig,ax=plt.subplots(figsize=(5,5)) vytvoreni obrazku — velikost obrazku 5 x 5

plt.title( casova zavislost souradnic',fontsize=14)
ax.plot(t,x,c="green’',lw = 2, marker='0o',label="x(t)")
ax.plot(t,y,c='blue',lw = 2, marker='0',label="y(t)")
ax.set_xlabel('t (s)',fontsize=14)

ax.set_ylabel('x (m)',fontsize=14)
plt.legend(fontsize=14)

fig,ax=plt.subplots(figsize=(5,5))
plt.title( 'trajektorie’',fontsize=14)
ax.plot(x,y,c="red',lw = 2, marker='0")
ax.set_xlabel('x (m)',fontsize=14)
ax.set_ylabel('y (m)',fontsize=14)



Python — priklad rovnomérny pohyb po kruznici

import numpy as np
import matplotlib.pyplot as plt

r=1

T=1

omega=2*np.pi/T
dt=T/100
t=np.arange(0,T+dt,dt)
X=r*np.cos(omega*t)
y=r*np.sin(omega*t)

fig,ax=plt.subplots(figsize=(5,5))

plt.title( casova zavislost souradnic',fontsize=14)

ax.plot(t,x,c="green’,lw = 2, marker="0",label="x(t)")
ax.plot(t,y,c='blue',lw = 2, marker='0',label="y(t)")
ax.set_xlabel('t (s)',fontsize=14)

ax.set_ylabel('x (m)",fontsize=14)
plt.legend(fontsize=14)

fig,ax=plt.subplots(figsize=(5,5))
plt.title( 'trajektorie’',fontsize=14)
ax.plot(x,y,c="red',lw = 2, marker='0")
ax.set_xlabel('x (m)',fontsize=14)
ax.set_ylabel('y (m)",fontsize=14)

nazev grafu



Python — priklad rovnomérny pohyb po kruznici

import numpy as np

import matplotlib.pyplot as plt barva bodu grafu

r=1

T=1
omega=2*np.pi/T
dt=T/100
t=np.arange(0,T+dt,dt)
X=r*np.cos(omega*t)
y=r*np.sin(omega*t)

tloust’ka ¢ary spojujici body grafu
typ bodu grafu

popis do legendy

fig,ax=plt.subplot 1gsi ,5))
' : souradnik" , fontsize34£4)

ax.plot(t,x,c="green’',lw = 2, marker='o"',label="x(t)") vykresleni grafu
ax.plot(t,y,c= blue ,lw = 2, marker='0 , Label="y(t) ] y . .
ax.set_xlabel('t (s)',fontsize=14) zavislosti x na Case,
ax.set_ylabel('x (m)',fontsize=14) t]. bodl o soutadnicich [z, x]
plt.legend(fontsize=14)

fig,ax=plt.subplots(figsize=(5,5))
plt.title( 'trajektorie’',fontsize=14)
ax.plot(x,y,c="red',lw = 2, marker='0")
ax.set_xlabel('x (m)',fontsize=14)
ax.set_ylabel('y (m)',fontsize=14)



Python — priklad rovnomérny pohyb po kruznici

import numpy as np
import matplotlib.pyplot as plt

r=1

T=1

omega=2*np.pi/T
dt=T/100
t=np.arange(0,T+dt,dt)
X=r*np.cos(omega*t)
y=r*np.sin(omega*t)

fig,ax=plt.subplots(figsize=(5,5))
plt.title( 'casova zavislost souradnic',fontsize=14)

Xoc="green' 1w = 2, marker="o0",1abel="x(t)"')
ax.plot(t,y,c="blue’',lw = 2, marker='0"',label="y(t)")

vykresleni grafu

ax.set_xlabel( t (s)',fontsize=14)
ax.set_ylabel('x (m)',fontsize=14)
plt.legend(fontsize=14)

fig,ax=plt.subplots(figsize=(5,5))
plt.title( 'trajektorie’',fontsize=14)
ax.plot(x,y,c="red',lw = 2, marker='0")
ax.set_xlabel('x (m)',fontsize=14)
ax.set_ylabel('y (m)',fontsize=14)

zavislosti y na Case,
t]. bodl o soutadnicich [z, y]



Python — priklad rovnomérny pohyb po kruznici

import numpy as np
import matplotlib.pyplot as plt

r=1

T=1

omega=2*np.pi/T
dt=T/100
t=np.arange(0,T+dt,dt)
X=r*np.cos(omega*t)
y=r*np.sin(omega*t)

fig,ax=plt.subplots(figsize=(5,5))

plt.title( 'casova zavislost souradnic',fontsize=14)
ax.plot(t,x,c="green’',lw = 2, marker='0o',label="x(t)")
ax.plot(t,y.c="blue' 1w = 2, marker='0"',label="v(t)")
ax.set_xlabel('t (s)',fontsize=14) .
ax.set ylabel('x (m)', fontsize=14) popisky osy x a'y
plt.legend(fontsize=14)

fig,ax=plt.subplots(figsize=(5,5))
plt.title( 'trajektorie’',fontsize=14)
ax.plot(x,y,c="red',lw = 2, marker='0")
ax.set_xlabel('x (m)',fontsize=14)
ax.set_ylabel('y (m)",fontsize=14)



Python — priklad rovnomérny pohyb po kruznici

import numpy as np
import matplotlib.pyplot as plt

r=1

T=1

omega=2*np.pi/T
dt=T/100
t=np.arange(0,T+dt,dt)
X=r*np.cos(omega*t)
y=r*np.sin(omega*t)

fig,ax=plt.subplots(figsize=(5,5))

plt.title( 'casova zavislost souradnic',fontsize=14)

ax.plot(t,x,c="green’',lw = 2, marker='0o',label="x(t)")

ax.plot(t,y,c='blue',lw = 2, marker='0',label="y(t)")

ax.set_xlabel('t (s)',fontsize=14)
ylgbel('x (m)', fontsize=14)

| plt.legend(fontsize=14) vypsani legendy do grafu

fig,ax=plt.subplots(figsize=(5,5))
plt.title( 'trajektorie’',fontsize=14)
ax.plot(x,y,c="red',lw = 2, marker='0")
ax.set_xlabel('x (m)',fontsize=14)
ax.set_ylabel('y (m)',fontsize=14)



Python — priklad rovnomérny pohyb po kruznici

y (m)

100 1

0.75 1

0.50 1

025 -

0.00 -

—0.25 -

—0.50 -

—0.75 -

—1.00 -

trajektorie

—1.00-0.75-0.50-0.25 0.00 025 050 075 100
x (m)

¥ (m)

100 4

075 4

0.50 4

0.25 -

0.00 -

—0.25 -

—0.50 -

—0.75 -

—1.00 -

¢asova zavislost souradnic

0.8 10




Python - pole

jednorozmérné pole

definice pole: x = np.empty (10, dtype = float) 10 prvka
.19 prvek pole: <[i] \ \ float single precision
/ pocet prvku pole  typ prvki pole (implicitni je np.float64)
index zac¢ina od 0
np.shape (x) = 10
. | dvourozmérné pole
definice pole: a = np.empty ([10,3], dtype = 1int)  10x 3 prvki integer
o . o t]. matice typu 10x3
i-ty prvek pole: ali, ]l \ \ obsahujici cela Cisla
/ pocet fadku typ prvki pole (implicitni je np.float64)

indexy zacinaji od 0 pocet sloupctl

np.shape (x) = (10, 3)



Python - cyklus

cyklus for import numpy as np
x=np.empty(10,dtype=float)

for 1 in range(np.size(x)):
X[1]=np.sqrt(1)

print(x)

[0. 1. 1.41421356 1.73205081 2. 2.23606798 2.44948974 2.64575131 2.82842712 3. ]

cyklus for pro 2D pole

[[ 0O 1 2]

import numpy as np [ 1 2 3]
[ 2 3 4]

a=np.empty([10,3],dtype=int) [ 3 4 5]
[ 4 5 6]

for 1 in range(np.size(a,0)): [ 5 6 7]
for j in range(np.size(a,1l)): [ 6 7 8]
ali,jl=1+] [ 7 8 9]

_ [ 8 9 10]
print(a) [ 9 10 11]]



Python - funkce

definice funkce import numpy as np

def abs_hod(x):
if x = 0:
return(x)
else:
return(-x)

X=-5
print('x = {0:4.1f}, |x|] = {1:4.1f}"'.format(x,abs_hod(x)))



