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def my function(x):
a = 'definovano uvnitr funkce'
print('W je znamo: ',W)
return x + ' ' + a

name___ " main__":
toto se pri importu nevykona
'neco jineho'

my_function(a)

visualizace

variables—scope.py


http://pythontutor.com/visualize.html#code=W%20%3D%20'to%20co%20je%20zde,%20je%20viditelne%20vsude'%0Aa%20%3D%20'definovano%20v%20hlavnim%20programu'%0A%0Adef%20my_function(x%29%3A%0A%20%20%20%20a%20%3D%20'definovano%20uvnitr%20funkce'%0A%20%20%20%20print('W%20je%20znamo%3A%20',W%29%0A%20%20%20%20return%20x%20%2B%20'%20'%20%2B%20a%0A%0A%23%20toto%20se%20vykona%20vzdy%20(import%20nebo%20beho%20programu%29%0Aprint(a%29%0A%0Aif%20__name__%20%3D%3D%20%22__main__%22%3A%0A%20%20%20%20%23%20toto%20se%20pri%20importu%20nevykona%0A%20%20%20%20a%20%3D%20'neco%20jineho'%0A%20%20%20%20b%20%3D%20my_function(a%29&cumulative=false&curInstr=0&heapPrimitives=false&mode=display&origin=opt-frontend.js&py=3&rawInputLstJSON=%5B%5D&textReferences=false

function-vs—method. py

program structure - basic blocks

1 import math

class MyClass:
't'class for ''?
def init (self):

Definitions:

pass # nothing at the moment functions

3
4
5
6 '''"MyClass constructor'"'' classes
/
38
9

def my_function(a,b):
10 "'Tcompute sum a+b''’
11 pass # nothing at the moment

12 T attaal progron eTar
14 # actual program starts here = LR Ui
15 c = MyClass() # don't forget the parantheses! I will showy/

V kratkych ukazkach budeme nekdy ukazovat jen kod bez hlavicek a spol.




funkce vs. metoda

import math

class MyClass:
'"'class for
def __init__ (self):

'"'MyClass constructor''’
| pass # nothing at the moment
- def my_class_method(self):

print('nothing to report')
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» def my_function(a,b):
'"Tcompute sum a+b'""
pass # nothing at the moment
if _ name_ == " main
# actual program starts here
¢ = MyClass() # don't forget the parantheses! I will show!
c.my_class_method()




floating—-point—-surprise.py

neni cislo jako Cislo
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3 *a

4 1f (b==c):

5 print(b, 'and',c, 'are equal')
6 .

/

print(b, 'and',c, 'are NOT equal')

vizualizace
https://docs.python.org/3/tutorial/floatingpoint.html
http://floating-point-gui.de/formats/binary/

opatrnost pri testovani rovnosti (float) Cisel

pokud opravdu potieba: abs(a-b) < threshold



http://pythontutor.com/visualize.html#code=a%20%3D%200.1%0Ab%20%3D%200.3%0Ac%20%3D%203*a%0Aif%20a%20%3D%3D%20c%3A%0A%20%20%20%20print%28'a%20and%20c%20are%20equal'%29%0Aelse%3A%0A%20%20%20%20print%28'a%20is%20not%20equal%20to%20c'%29%20%20%20%20%20%20%20%20%0A&cumulative=false&curInstr=5&heapPrimitives=false&mode=display&origin=opt-frontend.js&py=3&rawInputLstJSON=%5B%5D&textReferences=false
https://docs.python.org/3/tutorial/floatingpoint.html
http://floating-point-gui.de/formats/binary/

decimal vs binary

Decimal (base 10) Binary (base 2)
1-101+3-100=1319/=(11015=1-23+1-2240- 2141 - 20
1-10 +3-1 =131g9|=|110150=1-8 +1-4 +0-2 +1 -1

Decimal (base 10) Binary (base 2)

6-101+2-102 +5-10% =0.625{9/=|0.1015=1-214+0-224+1 .23

6-110+2 - 1/100 +5 - 1/1000 = 0.62519| = [0.1015=1 - 1/24+0 - 1/4 +1 - 1/8

decimal-vs-binary-integers.png




strings.py

retezce neboll stringy

1 a = "ahoj"

2 b = 'svete'

3 ¢ = a+b

4 for i,item in enumerate(c):

5 print(i, '-"',item)

6 banner = ['ahoj', 'svete']

7 for i,item in enumerate(banner):

8 print(i, '-"',item)

9 for i,item in enumerate(banner):
10 for j,elem in enumerate(item):
11 print(i,'-"',item, "sxx',j,"':",elem)

visualizace



http://pythontutor.com/visualize.html#code=a%20%3D%20'ahoj'%0Ab%20%3D%20'svete'%0Ac%20%3D%20a%2Bb%0Afor%20i,item%20in%20enumerate(c%29%3A%0A%20%20%20%20print(i,'-',item%29%0Abanner%20%3D%20%5B'ahoj','svete'%5D%0Afor%20i,item%20in%20enumerate(banner%29%3A%0A%20%20%20%20print(i,'-',item%29%0Afor%20i,item%20in%20enumerate(banner%29%3A%0A%20%20%20%20for%20j,elem%20in%20enumerate(item%29%3A%0A%20%20%20%20%20%20%20%20print(i,'-',item,'***',j,'%3A',elem%29&cumulative=false&curInstr=0&heapPrimitives=false&mode=display&origin=opt-frontend.js&py=3&rawInputLstJSON=%5B%5D&textReferences=false

python indexing, slicing, ...
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[1,2,3]

1s—-vs—equal.py

pointers

Global frame

d V
b

visualisation

1S VS ==



http://pythontutor.com/live.html#code=a%20%3D%20%5B1,2,3%5D%0Ab%20%3D%20a&cumulative=false&curInstr=2&heapPrimitives=false&mode=display&origin=opt-live.js&py=3&rawInputLstJSON=%5B%5D&textReferences=false

making copy, al:|, rychle, ale ...

Write code in [ Python33 4 Frames Objects
(drag lower right corner to resize code
editor) Global frame list Ist

a = [1,[22,33],3] o 11 2 _lo
b = a Z://)lrﬁzz
C

c = al:] |
\Ilgt e
1 3




1import copy and go deep

http://docs.python.org/3.4/library/copy.html

Write code in [ Python 3.3 y Frames Objects
(drag lower right corner to resize code editor)
import copy Global frame > module instance
= [1 ’ [22 ’ 33] ’ 3] copy /

ist list
- a 0 |1 |2 0 1

= a[:] Z-/\)l‘/3722 33

Q N T O

= copy.deepcopy(a)

C
ISt

c \ 0 |1 /|2

1 3
&
line that has just executed ISt list

0 1 |2 0 1

e t i t t
next line to execute 1 .»/3/’ 22 | 33



http://docs.python.org/3.4/library/copy.html

DOZOr na melkost kopii

Write code in [ Python 3.3 $) Frames Objects
(drag lower right corner to resize code editor)
a = [1,[22,33],3] Global frame list
0 1 |2
0 =@ 8 f 1| o
c = List(b) h
d = tuple(a
g (a) c & list
d \ 0 1
1 3

Ist

22

33




funkce praveée a moditikator

Print output (drag lower right corner to resize)

Write code in [ Python 3.3 ‘)

(drag lower right corner to resize code editor) H" g’ 3} ’ {%’ g’ ;H 2. 3. 4]
def increment_pure_function(x): L S SR
v = [] ‘
-For -Ltem in X Frames Objects
v.append(item+1
r'etur'n(sr)) ( ) Global frame )function
increment pure function(x)
increment_pure_function /
def increment_modifier(x): increment_modifier & function
for 1 1in r'ange(len(x)): 3 increment _modifier(x)
x[1] = x[1]+1 h -
return(x) - o |1 |
2 | 3 4
a =[1,2,3]
b = increment_pure_function(a) st
printCa, ', "',b) 0o |1 |2
Cc = increment_modifier(a) 2|3 |4
print(a,',',b,',',c) #

function—-pure-vs—-modifier.py


http://pythontutor.com/live.html#code=def%20increment_pure_function(x%29%3A%0A%20%20%20%20v%20%3D%20%5B%5D%0A%20%20%20%20for%20item%20in%20x%3A%0A%20%20%20%20%20%20%20%20v.append(item%2B1%29%0A%20%20%20%20return(v%29%0A%0Adef%20increment_modifier(x%29%3A%0A%20%20%20%20for%20i%20in%20range(len(x%29%29%3A%0A%20%20%20%20%20%20%20%20x%5Bi%5D%20%3D%20x%5Bi%5D%2B1%0A%20%20%20%20return(x%29%0A%0Aa%20%3D%20%5B1,2,3%5D%0Ab%20%3D%20increment_pure_function(a%29%0Aprint(a,',',b%29%0Ac%20%3D%20increment_modifier(a%29%0Aprint(a,',',b,',',c%29&cumulative=false&curInstr=0&heapPrimitives=false&mode=display&origin=opt-live.js&py=3&rawInputLstJSON=%5B%5D&textReferences=false

mytime.py

objekty, tridy a tak

Write code in [ Python 3.3 :) (drag lower right corner to resize code editor) Frames ObjECtS
class MyTime: Global frame MyTime class
s o o hide attribut
def __init__(self,time=None): - ———
1f.+1 t ; MyTime ‘\ init function
SeLT.time = Ttime R R —INE_| " init  (self, time)
. . function
def get_mins(self): t get_mins| ,ot mins(self)
return(self.time[0]*60+self.time[1]) mins 80
function
def mins_to_time(mins): mins_to_ time(mins)

return([mins//60,mins%60])

MyTime instance

tl = MyTime([1,20]) | tz |
mins = tl.get_mins() tme | ———
— time_vec = mins_to_time(mins)
&

visualisation



http://pythontutor.com/live.html#code=class%20MyTime%3A%0A%20%20%20%20def%20__init__(self,time%3DNone%29%3A%0A%20%20%20%20%20%20%20%20self.time%20%3D%20time%0A%20%20%20%20%20%20%20%20%0A%20%20%20%20def%20get_mins(self%29%3A%0A%20%20%20%20%20%20%20%20return(self.time%5B0%5D*60%2Bself.time%5B1%5D%29%0A%20%20%20%20%20%20%20%20%0Adef%20mins_to_time(mins%29%3A%0A%20%20%20%20return(%5Bmins//60,mins%2560%5D%29%0A%20%20%20%20%0At1%20%3D%20MyTime(%5B1,20%5D%29%0Amins%20%3D%20t1.get_mins(%29%0Atime_vec%20%3D%20mins_to_time(mins%29&cumulative=false&curInstr=0&heapPrimitives=false&mode=display&origin=opt-live.js&py=3&rawInputLstJSON=%5B%5D&textReferences=false

ale pozor .

E n

Write code in [ Python 3.3 :J (drag lower right corner to resize code editor) Frames
class MyTime: Global frame
Z def __init__(self,time=None): MyTime

self.time = time . .
mins_to time

def get_mins(self): tvec
return(self.time[@]*60+self.time[1]) tl

mins

def mins_to_time(mins): e

return([mins//60,mins%60])

17 tvec = [1,20]
12 t1 = MyTime(tvec)
* tvec[l] = 10
mins = tl.get_mins() 4

line that has just executed
=p next line to execute

<<First <Back Done running (16 steps) Forward>  Last>>

T\

70

Objects

MyTime class
hide attributes

get mins(self)

init function
—INt_ 1 4nit_ (self, time)
. function
get_mins

ction

to_time(mins)

1| 10




a |esté vetsi pozor na Implicitni parametr

Write code in ( Python 3.3 :] (drag lower right corner to resize code editor) Frames ObJECtS
class MyTime: Global frame MyTime class
s o ] hide attributes
def __1n1t7_(se1f3t1me=[0,0]): MyTime o [ A

self.time = time - —nit__| " init (self, time)
: t2

tl = M)’Tlme() MyTime instance

t2 = MyTime() t3 list
. time [\>

t3 = MyTime([0,0]) \0 0

\

MyTime nzla nce
time I

MyTime instance

list
0 1

0|0

time



http://pythontutor.com/live.html#code=class%20MyTime%3A%0A%20%20%20%20def%20__init__(self,time%3D%5B0,0%5D%29%3A%0A%20%20%20%20%20%20%20%20self.time%20%3D%20time%0A%20%20%20%20%0At1%20%3D%20MyTime(%29%0At2%20%3D%20MyTime(%29%0A%0At3%20%3D%20MyTime(%5B0,0%5D%29%0A&cumulative=false&curInstr=0&heapPrimitives=false&mode=display&origin=opt-live.js&py=3&rawInputLstJSON=%5B%5D&textReferences=false

mplicitni parametry detailne

Write code in  Python 3.3 3

Print output (drag lower right corner to resize)

o lower Haht comer to resize code editory | 140145092713432

. rag iower rignt cormer o resize code eaiior) 140145092713432

class MyTime: True
def __init__(self,time=[0,0]): |
self.time = time |
Frames Objects
tl — MYTimEC) Global frame MyTime class
tZ2 = MyTlme() o hide attributes
MyTime function

print(id(tl.time)) —INt_ | yhit (self, time)
print(id(t2.time)) tl — ’
print(tl.time 1s t2.time) t2

MyTime instance

time

list

0

0

MyTime |

time ‘

tance




pezte a programujte!

o http://pythontutor.com/visualize.html#mode=edit

e http://openbookproject.net/thinkcs/python/english3e/index.html



http://pythontutor.com/visualize.html#mode=edit
http://openbookproject.net/thinkcs/python/english3e/index.html

