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platnost prom#nn$ch

D O
11

def my function(x):
a = 9+C
return x+a

print (a)

f  name_ == " main_
a =
b = my function(a)
print (a,b,C)
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def my function(x):

platnost prom#nn$ch

> python3 variables scope.py
Co vytiskne %tdek 8:

A: 12

B: 1

a = 9+C C: nic, nastane chyba za b#hu
return  X+a
print (a)
f  name_ == " main_ "'
a =
b = my function(a)
print (a,b,C)

variables scope.py
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platnost prom#nn$ch

def my function(x):

a =

+C

return X+a

print (a)

If

~_name == " mailn_ "'

a =
h =
print

my function(a)
(a,b,C)

> python3 variables scope.py
Co vytiskne %tdek 8:

A: 12

B: 1

C: nic, nastane chyba za b#hu

Co vytiskne %tdek 13:

A2 14 3

B:1 14 3

C: nastane chyba, C nezntmZ

D: nastane chyba u! na %fdku 12

variables scope.py
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platnost prom#nn$ch

,,,,,

> python3 variables scope.py

= Co vytiskne %tdek 8:
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def my function(x):

a =

+C

return X+a

print (a)

If

~_hame == " maln

a =
h =
print

my function(a)
(a,b,C)

B: 1
C: nic, nastane chyba za b#hu

Co vytiskne %fdek 13:

A2 14 3

B:1 14 3
C: nastane chyba, C nezntmZ
D: nastane chyba u! na %fdku 12

variables scope.py
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a =

platnost prom#nn$ch

def my function(x):

9+C

return X+a

~_hame == " maln

a =
h =
print

2
my function(a)
(a,b,C)

> python3 variables scope.py

s Co vytiskne %+tdek 8:
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B: 1
C: nic, nastane chyba za b#hu

Co vytiskne %fdek 13:

A2 14 3

B:1 14 3
C: nastane chyba, C nezntmZ
D: nastane chyba u! na %fdku 12

variables scope.py



def my function(x):

platnost prom#nn$ch

> python3 variables scope.py
pm— G0 yytiskne %t dek 8:
B: 1
a = 9+C C: nic, nastane chyba za b#hu

return X+a

Co vytiskne %fdek 13:
A:2 14 3

~_hame == " maln " B-1 14 3

a =’ _
b = my function(a) C: nastane chyba, C neznfmZ
print (a,b,C) D: nastane chyba u! na %tdku 12

variables scope.py



platnost prom#nn$ch

> python3 variables_scope.py

def my function(X): B: 1
a = 9+C C: nic, nastane chyba za b#hu

return X+a

O | T A2 14 3
- B:1 14 3
b = my Function(a) C: nastane chyba, C neznifmZ
print (a,b,C) D: nastane chyba u! na %tdku 12

varitables scope.py



function vs method.py

program structure - basic blocks

1 import math

2

3 class MyClass:

4 “"*class for "°F

5 def  1nit (self):

6 ""*MyClass constructor®""
7 pass

8

9 def my function(a,b):

10 “""compute sum atb"""
11 pass

12

13 1f  name == " main_ "':
14

15 c = MyClass()



function vs method.py

blocks

3 class MyClass:

4 “"*class for "°F

5 def  1nit_ (self):

6 ""*MyClass constructor®""
7 pass

8

9 def my function(a,b):

10 “""compute sum atb"""
11 pass

12

13 1f  name == " main_ "':
14

15 c = MyClass()



function vs method.py

program structure - basic blocks
1 import math

3 class MyClass:
4 “"*class for "°F - :
5 def  init (self): Debnitions:
6 "*"MyClass constructor""" Class_es
7 pass # nothing at the moment functions
8
9 def my function(a,b):
10 “""compute sum atb"""
11 pass # nothing at the moment
13 1f  name == " main_ "':
14 # actual program starts here
15 c = MyClass() # don't forget the parantheses! | will show!

16



function vs method.py

program structure - basic blocks
1 import math

class MyClass:
“""class for = _
def __init_ (self): Debnitions:
"""MyClass constructor™"" Class_es
pass # nothing at the moment functions

def my function(a,b):

compute sum a+b"""
pass # nothing at the moment

7 netual program starts here
# actual program starts here main program

c = MyClass() # don't forget the parantheses! | will show!




function vs method.py

program structure - basic blocks

1 import math

class MyClass:
"""class for

def intt (self):

Depnitions:

"**"MyClass constructor""" Class_es
pass # nothing at the moment functions

def my function(a,b):

compute sum a+b"""

pass # nothing at the moment

__name_ == " main__ "':

# actual program starts here

main program

c = MyClass() # don't forget the parantheses! | will show!

V kritk$ch ukfzkich budeme n;

_l

tkdy ukazovat jen k—d bez hlavi&ek a spol.
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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”)

def my function(a,b):

If

compute sum atb"""
pass # nothing at the moment

__hame_ == " main_'':
# actual program starts here
c = MyClass() # don't forget the parantheses! | will show!
c.my class method()
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funkce vs. metoda

import math

class MyClass:

class for
def init_ (self):
""*MyClass constructor®"""
pass # nothing at the moment

N N def my C 1 ass_mEthOd (Se I f) :

print ("nothing to report”)

def my function(a,b):

If

compute sum atb"""
pass # nothing at the moment

__hame_ == " main_'':
# actual program starts here
c = MyClass() # don't forget the parantheses! | will show!
c.my class method()



funkce vs. metoda

import math

class MyClass:
"""class for
def Init (self):
""*MyClass constructor®"""
pass # nothing at the moment
i def my class method(self):
print ("nothing to report”)

PO NoUAWN R

N

» def my function(a,b):
"""compute sum atb"""
pass # nothing at the moment

f  name_ == " main_ ':
# actual program starts here
c = MyClass() # don't forget the parantheses! | will show!
c.my class method()
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b==C

Po vykonin’ %tdku 4 bude prom#nnid rovna:
A: True

B: False

C: %Idek 4 se nevykoni, skon&’ chybou



K K K K K

nen’ &'slo jJako &’slo

1T a = Po vykonin’ %3dku 4 bude prom#nnid rovna:
A: True

2 b = B: False

3 Cc = 3*g C: %tdek 4 se nevykont, skon&’ chybou

4 d = b==cC

vizualizace

https://docs.python.org/3/tutorial/[3oatingpoint.html
http://[3oating-point-gui.de/formats/binary/

opatrnost p%i testovin’ rovnosti ([3oat) &’sel

pokud opravdu pot%eba: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/
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=1310

11015=1-234+1-2240-2141 - 20

1-10 +3-1 =13q9

11010=1-8 +1-4 +0-2 +1 -1

decimal-vs-binary-integers.png




decimal vs binary

Decimal (base 10) Binary (base 2)
1-1014+3-109=1349/=[11015=1-2341-2240- 2141 - 20
1-10 +3-1 =131g9/=|11015=1-8 +1-4 +0-2 +1 -1

Decimal (base 10) Binary (base 2)

6-101+2-102 +5-10° =0.62519/=[0.1015=1-214+0-224+1 .23

6-1/10+2 - 1/100 +5 - 1/1000 = 0.62519| = [0.1015=1 - 1/24+0 - 1/4 +1 - 1/8

decimal-vs-binary-integers.png




Y%et#zce neboli stringy

1 a = "ahoj”

2 b = "svete”

3 Cc = atb

4 for 1,1tem In enumerate(c):

5 print (n1,"-",1tem)

6 banner = ["aho} ", "svete”]

/ for 1,1tem In enumerate(banner):

8 print (n1,"-",1tem)

9 for 1,1tem In enumerate(banner):
10 for jJ,elem In enumerate(item):
11 print (n,"-",1tem, "***" 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
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, E
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player skewed n#kterZ tahy preferuje na
cekor jingch

nev’me kterZ to jsou

nejprve hrajme nfhodn# a uchovivejme
soupe%ovy tahy

analyzujme historii tah(

hrajme optimfIn# (vyu!ijme nedokonalost
protinrf&e)
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dl
d2
d3

Q =

IS VS ==

| |
b bl

a==Db
als b
a==C, als C

IS vs equal.py



~NOoOUNWNER

O

dl
d2
d3

1S VS ==

,2,3]% A:dl True, d2 False
,2,3] B: d1 False, d2 False
C:dl True, d2 True
A==h D: chyba
ails b
==C, a lIs C

IS vs _equal .py
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O

dl
d2
d3

1S VS ==

,2,3] A:dl True, d2 False
,2,3] B:dl False, d2 False
C:dl True, d2 True
D: ch
a==h chyba
als b d3 bude:

A: True, False
B: True, True
C: False, False
D: skon&’ chybou

1S _vs _equal.py



pointers
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pointers

Prom#nnZd0O, dl1, d2, d3 budou:
A: True, True, False, False
B: True, False, True, True

3] C: True, False, False, True
.3 D: True, False, True, False



O

o

[1,2,3]

pointers

Global frame

d 7
b

visualisation

IS VS ==

list



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
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, a[:], rychle, ale E

Write code in [ Python 3.3 Y Frames Objects
(drag lower right corner to resize code
editor) Global frame list
a = [1,2,3] . - 3 0 1
b - a / 1
c = al:] b
C | o

list




making copy, a[:], rychle, ale E

Write code in [ Python33 4| Frames Objects

(drag lower right corner to resize code
editor) Global frame

[1)[22:33],3] 3 o
a i ﬁ)

al :]
\

a
b
C

O

list

Ist

22

33




Import copy and go deep

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

Write code in [ Python33 %] Frames Objects
(drag lower right corner to resize code editor)
import copy Global frame > module instance
a = [1’ [22 ’33] ) 3] copy / ist list
0 = a a ¢ (0 (1 |2 0 1
c =al:] b e 1 -/37 22 | 33
d = copy.deepcopy(a)
C
ISt
1 3
y
line that has just executed ISt list
0 1 2 0 1

= next line to execute



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

pozor na m#lkost kopl’

Write code in [ Python33 %] Frames Objects
(drag lower right corner to resize code editor)
a = [1,[22,33],3] Global frame list
0 1 |2
b — a . f 1 .
c = List(b)
d =

d
b
tuple(a) - o .
d \O 1
3

Ist

22

33




Funkce: ryz’ vs. modiPkttory



OO NOOUITSWDN B

def

def

If

Increment pure function(x):

v =[]

for @1tem In  X:
v.append(item+1)

return (V)

iIncrement _modifier(x):

for 1 In range(len(x)):

x[i] = x[i]+1

return (X)
~_nhame == " main
a=1]1,2,3}
bl = 1ncrement _pure_ function(a)
d0 = a == bl
b2 = Increment modifier(a)
dl = bl == b2
d2 = a == Dbl
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def

def

If

Increment pure function(x):

v =[]

for @1tem In  X:
v.append(item+1)

return (V)

iIncrement _modifier(x):

for 1 In range(len(x)):

X[1] = x[i1]+
return (X)
~_nhame == " main
a=[1,2,3]
bl = 1ncrement _pure_ function(a)
d0 = a == bl
b2 = Increment modifier(a)
dl = bl == b2
d2 = a == Dbl

Hodnoty dO, dl1, d2 budou:
A: False, True, True
B: False, True,

C: False,

False,

False
False



¥ Poulij funkci ryz’, pokud je tvZ srdce ryz’ (a nechce" hledat "patn#
odhaliteInZ chyby)

¥ Pokud nfvrh vede na pot%ebu funkce modifkftoru, zva! objektov$
ntvrh.

¥ Nikdy nevrace| data, ktert modiPkuje" a hlavn#, nech) volxn’
modik¥toru nem¥ pravou stranu!



Nebezpe&’' implicitn’ch
parametr(
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def tn(x=[0,0]):
X[O] = x[O]+1
return x+] 11}

a = tn(Q

b = tn()



1 def n(x=[0,0])-
2 x[O0] = x[O]+
3 return x+[1]
A

5 a = 1tTh(Q

6 b= 1Th()

Hodnoty prom#nn$ch a, b budou:
A:[1.,0,1], [1,0,1]

B: [2,1], [2.1]

c:11,0,1], [2.0,1]

D: dojde k chyb# za b#hu programu
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def

Tn(x=]0,0]):
X]O0] = xJO0]+1
return x+] 11}

mQ
mQ
(0.0



1 def n(x=[0,0]):

2 X0 = XLO]+

3 return x+[1]

4

5 a = fn()

6 b = fnQ)

7 ¢ = 1Tn(LO0,01)
Hodnota prom#nnZ c bude:
A: [1,0,1]

B:12,0,1}
C: [3,0,1]

D: dojde k chyb# za b#hu programu



1 def n(x=[0,0]):

2 X0 = XLO]+

3 return x+[1]

4

5 a = fn()

6 b = fnQ)

7 ¢ = 1Tn(LO0,01)
Hodnota prom#nnZ c bude:
A: [1,0,1]

B:12,0,1}
C: [3,0,1]

D: dojde k chyb# za b#hu programu

implicit mutable parameters simple.py
https://docs.python-guide.org/writing/gotchas/



https://docs.python-guide.org/writing/gotchas/
https://docs.python-guide.org/writing/gotchas/

Vyzkou"ejte/odkrokujte v pythontutor.com

Python 3.6
(known limitations)

=p | def fn(x=[0,0]):
X[O0] = x[0]+1
return x+[1,1]

a = tn()
b = fn()
Edit this code

line that just executed
== next line to execute

<< First < Prev Next > Last >>

Frames

Global frame

fn

fn‘

Objects

ISt

0
0
functio
fn(x
defaultjarguments:
X | ®



http://pythontutor.com
http://pythontutor.com
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class

If

My Time:

def  1nit (self, time=]0,0]):

self.time = time

def 1ncrement _time(self, Inc):

for 1 In range(len(self.tin
self.time[1] = self._tin

def @ eqg (self,other):

e)):
e[1] + Incli]

return self.time == other.time
name == " main___
tl = MyTime()
t2 = MyTime()
d0 = t1 == t2

t2.increment _time([2,2])
dl = t1 == t2
print (dO, dl)
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class

If

My Time:

def  1nit (self, time=]0,0]):

self.time = time

def 1ncrement _time(self, INcC):

for 1 In range(len(self.tin
self.time[1] = self._tin

def @ eqg (self,other):

Hodnoty dO, d1 budou:
A: True, True

B: True, False

C: False, False

e)):
e[1] + Incli]

return self.time == other.time

name == " maln
MyTime()

t2 = MyTime()

dO = t1 == t2
t2.increment _time([2,2])
dl = t1 == t2

print (dO, dl)

Tl
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class

If

MyTime:
def  1nit (self, time=]0,0]):
self.time = time

def 1ncrement time(self, 1INnc):

for 1 In range(len(self.time)):
self.time[1] = self.time]1] + Inc|i]

def @ eq (self,other):

return self._.time == other.time
name == " main
a = [0,0]
tl = MyTime(a)
t2 = MyTime(a)
dO = t1 == t2

t2.increment time([2,2])
dl = t1 == t2
orint  (dO, d1)
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class

If

My Time:
def  1nit (self, time=]0,0]):
self.time = time

def 1ncrement time(self, 1INnc):

for 1 In range(len(self.time)):
self.time[1] = self.time]1] + Inc|i]

def @ eq (self,other):
return self.time == other.time

name == "__mamn__
,0]

MyTime(a)

t2 MyTime(a)

do tl == t2
t2.increment time([2,2])
dl = t1 == t2

print (dO, dl)

a =1
tl

Hodnoty dO, d1 budou:
A: True, True

B: True, False

C: False, False
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class MyTime:
def  Init_ (self, time=]0,0]):
self.time = time

def 1ncrement time(self, INnc):

for 1 In range(len(self.time)):
self.time[1] = self.time]1] + iInc|i]

def @ eq (self,other):

return self.time == other.time
f _ name == " main__ "':
tl = MyTime(]0,0])
t2 = MyTime(]0,0])
d0 = t1 == t2
t2.1ncrement_time(l2,2])
dl = t1 == t2

print (dO, dl)
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class

If

MyTime:

def  Init_ (self, time=]0,0]):
time

self.time

def 1ncrement time(selft,
range(len(self.time)):
self.time[1] + Incli]

for

self.time|1]

def @ eq (self,other):

IN

print (dO, dl)

return self.time
__hame_ == " main__
tl = MyTime([O,01)
t2 = MyTime(LO,01)
dO = t1 == t2
t2.i1ncrement_time(]?2,
dl = t1 == t2

INC):

other.time

Hodnoty dO, d1 budou:

A: True, True

B: True, False

C: False, False



vyzKkou'ejte sl sami

(drag lower right corner to resize code editor)

Write code in [ Python 3.6 $)

Frames
class MyTime:

def __init__(self, time=[0,0]): Global frame

self.time = time MyTime
t1 '\
1f __name__ == "__main__": 0
tl = MyTime() i
t2 = MyTime()
t3 = MyTime([0,0])

Objects

MyTime class

function
__init__ (self, time)
default arguments:

_init__ list
: 0 1
tim
0| O
VA
MyTime instgnc
time
MyTime insfance
time
MyTime instance
list
. 0 1
time
OO




Implicitn’ parametry detailn#jl

Write code in  Python 3.3 3

Print output (drag lower right corner to resize)

L er bt o o e e code editor 140145092713432
. (drag lower right corner to resize code editor) 140145092713432
class MyTime: True
def __init__(self,time=[0,0]): y
self.time = time |
Frames Objects
tl = MyTime() Global frame MyTime class
t2 _ M)’Tlme() — hide attributes
MyTime function
print(id(tl.time)) —INt_15nit_ (self, time)
print(id(t2.time)) E e |
print(tl.time is t2.time) €2 -
MyTime instance
list
timeN" |
0O
MyTime instance

time




funkce pravZ a modibkitory

Print output (drag lower right corner to resize)

Write code in [ Python 3.3 $ )
(drag lower right corner to resize code editor) E; ' § ’ 3} ’ {5 ’ g ’ j} [2, 3, 4]
def increment_pure_function(x): L T -

v = [] ‘
for- -Ltem in X * Frames ObjECtS
v.append(item+1
PP ( ) Global frame >function
r‘etur‘n(V) increment_pure_function / increment_pure_function(x)
def increment_modifier(x): increment_modifier e — function
for 1 1in r'ange(len(x)): 3 increment_modifier(x)
x[1] = x[1]+1 h -
return(x) - 0o |1 |3
2 | 3| 4
a =[1,2,3]
b = 1ncrement_pure_function(a) st
printCa,’,’',b) 0 |1 |2
Cc = increment_modifier(a) 2| 3|4
print(a,'a'ab,'a',c) 4

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
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

objekty, t%'dy a tak

Write code in [ Python 3.3 ¢] (drag lower right corner to resize code editor) Frames
class MyTime: Global frame
def __lmtT_(selfftlme=None): MyTime .\
self.time = time . .
mins_to time
def get_mins(self): ti
return(self.time[@]*60+self.time[1]) mins 80

def mins_to_time(mins):
return([mins//60,mins%60])

tl = MyTime([1,20])

mins = tl.get_mins()
time_vec = mins_to_time(mins)

visualisation

Objects

MyTime class

hide attributes

init function
— i __init__ (self, time)
¢ . function
get_mins get mins(self)
function

mins _to time(mins)

MyTime instance

time

list

0

1

20



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
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

Write code in [ Python 3.3 :J (drag lower right corner to resize code editor) Frames ObjECtS
class MyTime: Global frame MyTime class
s o . hide attributes
def __init__(self,time=None): MyTime
. . '\ init function
Self.tlme -— tlme mins_to_time _|n| — _1 ni t_(self ’ t.ime)
: | funct
def get_mins(self): | tvec get_mins| oot mins(self)
return(self.time[0]*60+self.time[1]) t1
mins 70 ction
def mins_to_time(mins): time_ vec to_time(mins)
return([mins//60,mins¥%60])
list
0 1
tveC — [1,20] 1 10

tl = 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>>




p#!te a programujte!

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

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



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

