NO UL WN -

O Q

dl
d2
d3

1TAahe

1S VS ==

1,2 8] A:dl True, d2 False

L2, B:d1l False, d2 False
C:dl True, d2 True
D: ch

3==h chyba

a is b

a==C, a 1S C

56

15_vs_equa1=99



A —

b

C 1 a
2 b
3 C
4
5 dl
6 d2
7 d3

il

—  \fAmho”

[11203] :
AEZED! 1S

d

jnlzlv

[1,2,3] Ll (W/Q)

a==C, d 1S C

V

C:)dl True, d2 False
B:dl False, d2 False
C:dl True, d2 True
D: chyba

15_vs_equa1=99



NO UL WN -

O Q

dl
d2
d3

1S VS ==

a==C, a 1S C

A:dl True, d2 False
B:d1l False, d2 False
C:dl True, d2 True
D: chyba

d3 bude:

A: True, False
B: True, True
C: False, False
D: skonCi chybou

1s_vs_equal.py



NO UL WN -

1S V

a = 1[1,2,3]

b = [1,2,3]

cC=a

dl = a==b

d2 = a i1s b

d3 Ga==c, a 1S c)

A:dl True, d2 False
B:d1l False, d2 False
C:dl True, d2 True
D: chyba

d3 bude:
A: True, False
B: True, True

C: False, False
D: skonc&i chybot M s 1%

5 7%

0o
0

1s_vs_equal.py



A —

b

C 1 a
2 b
3 C
4
5 dl
6 d2
7 d3

il

—  \fAmho”

[11203] :
AEZED! 1S

d

jnlzlv

[1,2,3] Ll (W/Q)

a==C, d 1S C

V

C:)dl True, d2 False
B:dl False, d2 False
C:dl True, d2 True
D: chyba

15_vs_equa1=99



NO UL WN -

1S V

a = 1[1,2,3]

b = [1,2,3]

cC=a

dl = a==b

d2 = a i1s b

d3 Ga==c, a 1S c)

A:dl True, d2 False
B:d1l False, d2 False
C:dl True, d2 True
D: chyba

d3 bude:
A: True, False
B: True, True

C: False, False
D: skonc&i chybot M s 1%

5 7%

0o
0

1s_vs_equal.py



pointers

M M ()

Oy AN O

o o
oy Ld L 1 L .-a
M
- i1 1 wuv
o\ Sl
i I © QO QO O
[a

e T | B | | B |
i1«

— o —=-IONM
QO M T T T O

—IONM <t 1N OIS



NO U, WN -

I | O |

Q r—

|
e

L]
[ W T
- - -

N YO ;
B L W
- - -

pointers

Proménné d@, d1, d2, d3 budou:
A: True, True, False, False

" B: True, False, True, True
2 C: True, False, False, True
31 D:True, False, True, False




T pointers

NO U, WN -

[1,2,3] Proménné d@, dl1, d2, d3 budou:
) A: True, True, False, False
H =% 7 (B True, False, True, True
- 'C'OF C:True, False, False, True
' T k]

il
. , - ' [

‘rue, False, True, False

e e b

0 ";.:Ti iy
L L2 7

is a T

OO T o
[l
[l

» T
: 40%
c s 5%

D 7 4%




S O

[1,2,3]

pointers

Global frame

visualisation

1S VS ==




4mfu'(ok com .
7 pointers

1. 2.9 Global frame list 1

2

2
3

1

B —p

1S VS ==

visualisation




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

Write code in [ Python33 % Frames Objects
(drag lower right corner to resize code
editor) Global frame list
a = [1,2,3] 0 1
b = a ° ? 1| <
c =al:] b
C ‘\Iist
0 |1




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

Write code in [ Python33 4 Frames Objects

(drag lower right corner to resize code

editor) Global frame list list
a =[1,[22,33]|3] 0o |1 |2 il
b = a . ? 1 79 | 33
c =al:] b

0 1 /]2




import copy and go deep

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

Write code in [ Python 3.3 ¢) Frames Objects
(drag lower right corner to resize code editor)
import copy Global frame/——)module instance
a = [1: [22 :33] ’ 3] copy . _
b s list list
= @ a ? 0 |1 |2 0 1
c =al:] b 1 22 | 33
d = copy.deepcopy(a) |
C
list
-
1 3
&
line that has just executed ”;t i~ ”;t 1
=) next line to execute
1 -%‘3/’ 22 | 33




import copy and go deep

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

Write code in [ Python 3.3 :) Frames Objects

(drag lower right corner to resize code editor)

import copy Global frame/—)module instance
a = [1, [22,33] ,3] copy

b = a list list
d 1 2 0
c =@al:]; A[1:3] b W 22 | 33
d = copy.deepcopy(a),
— C
d

C= M(a,’

line that has just executed
=) next line to execute




pozor na melkost kopili

Write code in [ Python33 %] Frames Objects
(drag lower right corner to resize code editor)
a=[1,]22,33],3] Global frame list
0
¢ = L1st(p) 5
d = tuple(a)
¢ '\iist
d 0




pozor na melkost kopili

Write code in [Python33 %] Frames Objects
(drag lower right corner to resize code editor)
a [1,[22,33].3] Global frame list

d
list(b)

(@)
I | N | B |

d

b
tuple(a) - o
d.f’l)"lxl d .\o




Funkce: ryzi vs. modifikatory



Pl Inoa{@('-&r'
Funkce: ryzi vs. modifikatory



OCooO~NJNOUTL S WN -

def increment_pure_function(x):

v = []

for item in x:
v.append(item+1)

return(v)

def increment _modifier(x):

if

for i in range(len(x)):
x[1i] = x[i]+1

return(x)
__hame__ == "__main__":
3 = [1,.2 3]
bl = increment_pure_function(a)
do = a == bl
b2 = increment_modifier(a)
dl = bl == b2
d2 = a == Dbl



OCooO~NJNOUTLE WN -

def increment_pure_function(x):

v = []

for item in x:
v.append(item+1)

return(v)

def increment_modifier(x):

if

for i in range(len(x)):
x[1i] = x[i]+1

return(x)
__hame__ == "__main__":
a = [1,2,3]
bl = increment_pure_function(a)
dd = a == bl
b2 = increment_modifier(a)
dl = bl == b2
d2 = a == Dbl

Hodnoty d@, dl1, d2 budou:
se, lTrue, True

A:
B:
7

Fa
lse, True,
lse,

False,

False
False



e Pouzij funkci ryzi, pokud je tvé srdce ryzi (a nechces hledat Spatné
odhalitelné chyby)

e Pokud navrh vede na potrebu funkce moditkatoru, zvaz objektovy
navrh.

* Nikdy nevrace| data, ktera modifikujes a hlavne, necht’ volani
modikatoru nema pravou stranu!



e Pouzij funkci ryzi, pokud je tvé srdce ryzi (a nechces hledat Spatné
odhalitelné chyby)

e Pokud navrh vede na potrebu funkce moditkatoru, zvaz objektovy

navrh. . appond (it )

* Nikdy nevrace| data, ktera modifikujes a hlavne, necht’ volani
modikatoru nema pravou stranu!



OCooO~NJNOUTLE WN -

def increment_pure_function(x): Hodnoty d@, dl1, d2 budou:

v = [1 V=Lil() g
v.append(item+1) B: False, True, False
return(v) C: False, False, False
def increment_modifier(x): "‘—/,,*[I\_ﬂ@
for i in range(len(x)): X m@}j}}
x[1i] = x[i]+1 Vv
return(x) b
: : X
if _name__ == " main__": 9
a = [1,2, 3] o
bl = increment_pure_function(a)
+d0 = a == bl F
b2 = increment_modifier(a) s 22%
dlﬁ Al 25 DT 52%
@ 35 25%




e Pouzij funkci ryzi, pokud je tvé srdce ryzi (a nechces hledat Spatné
odhalitelné chyby)

e Pokud navrh vede na potrebu funkce moditkatoru, zvaz objektovy

navrh. . appond (it )

* Nikdy nevrace| data, ktera modifikujes a hlavne, necht’ volani
modikatoru nema pravou stranu!



e Pouzij funkci ryzi, pokud je tvé srdce ryzi (a nechces hledat Spatné
odhalitelné chyby)

e Pokud navrh vede na potrebu funkce moditkatoru, zvaz objektovy

navrh. . appond (it )

* Nikdy nevrace| data, ktera modifikujes a hlavne, necht’ volani
modikatoru nema pravou stranu!



Nebezpeci implicitnich
parametru



def fn(x=[0,0]):
x[0] = x[0]+1
return x+[1]

SOUT S WN =
[
e
=
—

(@me)
[
e
—
—_



1 def fn(x=[0,0]):
2 x[0] = x[0]+1
3 return x+[1]
4

5 a = fn()

6 b = fn()

Hodnoty proménnych a, b budou:

A:
B:
C:
D: dojde k chybe za be

:1l@l1] ’

2,11, [2,1]

:1l@l1] ’

[2,0,1.

[1,0,1]

NuU programu



def fn(x=[0,0]):
x[0] = x[0]+1

return x+[1]
4
5 a = fn()
6 b = fn()

Hodnoty proménnych a, b budou:
A [1,0,1], [1,0,1]

B: [2,1], [2,1]
(©)I1,0,11, [2,0,1.

D: dojde k chybé za behu programu




NO U, WN =

def

O Q

fn(x=[0,0]):
x[0] = x[0]+1
return x+[1]

fn()
fn()
fn([0,0])



1 def fn(x=[0,0]):
2 x[0] = x[0]+1
3 return x+[1]
4
5 a = fn()
6 b = fn()
£ € = fn([@,l@])
Hodnota proménné ¢ bude:
A: [1,0,1.
B: [2,0,1]
C: [3,0,1.

D: dojde k chybé za behu programu



def

a
b
C

NO U, WN =

fn(x=[0,0]):
x[0] = x[0]+1
return x+[1]

fn()
fn()
fn([0,0])

Hodnota proménné ¢ bude:

A:
B:
C:
D: dojde k chybe za behu programu

1,0,1.
2,0,1

3,0,1.

A 39%

3%
3%
3%



def fn(x=[0,0]):
x[0] = x[0]+1
return x+[1]

a
b
C

NOoOuUuThs WN P
— —h —h
===

)
)
[0

,01)

Hodnota proménné ¢ bude:
A:[1,0,1]
B: [2,0,1]
C: [3,0,1]
D: dojde k chybé za behu programu

implicit_mutable_parameters_simple.py
https://docs.python-quide.org/writing/gotchas/




1 def fn(x=[0,0]): % (x=None):
2 x[0] = x[0]+1 ¥ X==None:
3 return x+[1] - x=[g %)
4 :

5 a = fn()

6 b = fn()

7 c = fn([0,0])

Hodnota proménné ¢ bude:
A:[1,0,1]
B: [2,0,1]
C: [3,0,1]
D: dojde k chybé za behu programu

implicit_mutable_parameters_simple.py
https://docs.python-quide.org/writing/gotchas/




VyzkousSejte/odkrokujte v pythontutor.com

Python 3.6
(known limitations) Frames
w-p | def fn(x=[9,@]): Global frame
' Xx[0] = x[0]+1 n
3 return x+[1,1]
4
. fn
5 a = fn()
5 b = fn() x|
Edit this code

line that just executed
== next line to execute

<< First < Prev Next > Last >>

Objects




VyzkousSejte/odkrokujte v pythontutor.com

Python 3.6
(known limitations)

= 1) def n(x=[06,0]):

LaJ Pt

4

sfa = fn()

6'b = fn()
Edit this code

line that just executed
== next line to execute

<< First < Prev Next >

Xx[0] = x[0]+1
return x+[1,1]

Last >>

Frames

Global frame
fn

fn

Objects




OCooO~NOOULTE WN -

class MyTime:
def init (self, time=[0,0]):
self.time = time

def increment_time(self, inc):
for i in range(len(self.time)):
self.time[i] = self.time[i] + inc[i]

def __eq_ (self,other):

return self.time == other.time

if _ name_ =="_ main__":

tl = MyTime()
t2 = MyTime()
do = *1 == 12
t2.increment_time([2,2])
dl = t]1 == 12
print(do, di)



OCoOoO~NOOUTE WN -

class MyTime:
def init (self, time=[0,0]):
self.time = time

def increment_time(self, inc):
for i in range(len(self.time)):

Hodnoty d@, d1 budou:
A: True, True

B: True, False
C: False, False

self.time[i] = self.time[i] + inc[i]

def __eq_ (self,other):

return self.time == other.time

if _ name_ == " main__":

tl = MyTime()
t2 = MyTime()
0 = %1 == %2
t2.increment_time([2,2])
dl = t]1 == 12
print(de, di)



OCooONOOUTL B WN -

class MyTime:
def init (self, time=[0,0]):
self.time = time

def increment time(self, inc):
for i in range(len(self.time)):
self.time[i] = self.time[i] + inc[i]

def _ eq_ (self,other):
return self.time == other.time

if _name_ == " main_":
a = [0,0]
t1 = MyTime(a)
t2 = MyTime(a)
do tl == t2
t2.increment_time([2,2])
dl = t1 == t2
print(de, di)



OCoOoONOOUTLESE WN -

class MyTime:
def init (self, time=[0,0]):
self.time = time

def increment time(self, inc):
for i in range(len(self.time)):
self.time[i] = self.time[i] + inc[i]

def _ eq_ (self,other):
return self.time == other.time

if _name_ == " main__":

a = [0,0]

tl = MyTime(a)

t2 = MyTime(a)

do tl == T2
t2.increment_time([2,2])
gl = £l == L2

print(de, di)

Hodnoty d@, d1 budou:
A: True, True
B: True, False

C: False, False



Ooo~JdO UL B WNPE

class MyTime:
def init (self, time=[0,0]):
self.time = time

def increment _time(self, inc):
for i in range(len(self.time)):
self.time[i] = self.time[i] + inc[i]

def _ _eq_ (self,other):

return self.time == other.time

if _ name_ == " main__":

t1 = MyTime([0,0])
t2 = MyTime([0,0])
dd = 1 == 12
t2.increment_time([2,2])
gl = 1 == 12
print(do, di)



Ooo~JdOoO UL B WNPE

class MyTime:
def init (self, time=[0,0]):
self.time = time

def increment _time(self, inc):
for i in range(len(self.time)):
self.time[i] = self.time[i] + inc[i]

def _ _eq_ (self,other):

return self.time == other.time

if _ name__ == " main__ ":

tl = MyTime([0,0]1)
t2 = MyTime([0,0]1)
dd = t1 == 12
t2.increment_time([2,2])
dl = t1 == 12
print(do, di1)

Hodnoty d@, d1 budou:
A: True, True
B: True, False

C: False, False



Ooo~JdOoO UL B WNPE

v

\°,

class MyTime:
def __init__(self,(fime=[@,éi):
self.time = time
def increment _time(self, inc):
for i in range(len(self.time)):
self.time[i] = self.time[i] + inc[i]
def _ _eq_ (self,other):
return self.time == other.time
if _ name__ == " main__ ":
tl = MyTime([0,0]1)
t2 = MyTime([0,0]1)
dd = t1 == 12
t2.increment_time([2,2])
dl = t1 == 12
print(do, di)

Hodnoty d@, d1 budou:
A: True, True
B: True, False

C: False, False



vyzkousejte si sami

Write code II'I[ Python 3.6 #] (drag lower right corner to resize code editor) — —_—
class MyTime:
def __init__(self, time=[0,0]): ECSIRE e
self.time = time Mytine '\ m_m;l;nit_(self, time)
t1 default arguments:
if __name__ == "__main__": 0 _init__ | Jist
tl = MyTime() “ timegyg| " |
t2 = MyTime() Z 2™
t3 = MyTime([9,0]) a

MyTime instgn
time
MyTime insiance

time

MyTime instance

list
0 1
0 |8

time




implicitni parametry detailnej

Print output (drag lower right corner to resize)

Write code in [ Python 3.3 ‘)

= 1140145092713432
- larag 1ower rignt cormer o resize coge edaitor, 14@145392713432
class MyTime: True
def __init__(self,time=[0,0]): ;
self.time = time _
Frames Objects
tl = MyTime() Global frame MyTime class
2 = M)/T'lmE() 2 hide attributes
: : . MyTime it
print(id(tl.time)) e “ﬂ:ﬁt BETE. )
: L : T — ini , tim
print(id(t2.time)) t1 e
print(tl.time is t2.time) t2
MyTime instance
list
timeN" |’
OO0

MyTime instance

time




funkce pravé a modifikator

Print output (drag lower right corner to resize)

bl & 31 = a8 @)
[2,::3; 4] » [2; 3, 4] , [2, 3, 4]

Write code in [ Python 3.3 :]

right corner to resize code editor

def 1ncrement _pure_ Functlon(x)

= [] 4
for i1tem 1n x: Frames Objects
v.append(item+1
PP ( ) Global frame function
return(v)

, ) increment_pure_function(x)
increment_pure_function

def increment_modifier(x): increment_modifier & function
for 1 in range(len(x)): 3 increment_modifier(x)
x[1] = x[1]+1 b -
return(x) - [
2| 3| 4
a=[1.2.3]
b = increment_pure_function(a) list
print(a,”, ,b) 0 |1 |2
c = 1ncrement_modifier(a) 234

prikla.”, " . B,", ", C) 4

function_pure_vs_modifier.py



mytime.py

objekty, tridy a tak

Write code in [ Python33 3] s B s e e -
class MyTime: Global frame MyTime class
def __init__(self,time=None): MyTime hmemnmmm{mnﬂmn
self.time = time s to Hime ’“_hﬁhx“* —INit_| " ynit_ (self, time)
t1 | function |

def get_mins(self): get_mins| .ot mins(self)

return(self.time[@]*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]) | h? |
mins = tl.get_mins() time 1] 20

— time_vec = mins_to_time(mins)

visualisation




ale pozor ...

(drag lower right corner to resize code editor)

Write code in [ Python 3.3 $)

class MyTime:
def __init__(self,time=None):
self.time = time

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

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

tvec = [1,20]

tl = MyTime(tvec)

tvec[l] = 10

mins = tl.get_mins() 4

line that has just executed
=) next line to execute

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

Frames Objects

Global frame

MyTime class
hide attributes

MyTime

function
init

*_ﬁ-ﬁﬁ“\* init
mins_to_time e (self,

time)

tvec . function
t1 get_mins get_mins(self)
mins 70
time_vec to_time(mins)




bezte a programuijte!

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

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




Python, zakladni kameny az skaly Il

Tomas Svoboda
B4B33RPH, 2020-10-13

Ol



OOoO~NOOUTES, WN -

slovniky, dictionary, dict ()

=
I n I -

0Ooo0oo
NS -

print('for key in d:"')
for key 1in d:
print(key, d[key])

print('for key, value in d.items():")
for key, value 1in d.items():
print(key, value)

print('for key in sorted(d.keys()):")
for key in sorted(d.keys()):
print(key, d[key])




dict - tuples as keys

Write code in [ Python 3.3 :] (drag lower right corner to resize code editor) Frames Objects
payoff_matrix = [ [(4,4),(1,6)] , [(6,1),(2,2)] ] Global frame list list tuple
# coope f'ate, cooperate, _mine payoff matrix * “'_FT» '3"_\1() ‘3'4
my_profit = payoff_matrix[0][0][0] iy profie. |4
pm _ {} pm _ \tupie
pm['c','c'] _ (4,4) my_profit2 4 Dl
pmL'd’,"'d'] = (2,2) S
pm['c','d'] - (1’6) list tuple
pm['d"','c'] = (6,1) o [1 _fo
my_profit2 = pm['c’, 'c"'][0] 2! 6
\tup]e
0
2
dict
tuple tuple
0 1 0 |1
¢ | "c" 4 | 4
y
tuple tuple
line that has just executed 0 1 0 1
= next line to execute e e 6 |1

Fiimle Funle



dict - tuples as keys

Write code in [ Python 3.3 ;] (drag lower right corner to resize code editor) Frames Objects
payoff_matrix = [ [(4,4),(1,6)] , [(6,1),(2,2)] ] Global frame list nn
# cooperate, cooperate, mine payoff_matrix '_~/»
my_profit = payoff_matrix[0][0][0] A\

my_profit 4

pm
pm[ @] = (4,4) my_profit2 4
pmL'd’,'d"] = (2,2
pME £ . 0 ] = (1 6) hﬂ

pm['d': 'C'] = (6:1)

my_profit2 = pm['c’, 'c'][@]

dict
tuple tuple
0 1 0
m c 1] 11} c 1 4
Y.
tuple tuple
line that has just executed 0 1 0
== next line to execute e we 6

Fiimle Funle



dictionary loops ...

1 pm = {}

2 pm['c','c'] = (4,4)

3 pm['d','d'] = (2,2)

4 pm['c','d'] = (1,6)

5 pml*d®,; *€'] = {6;1)

0

7 for key in pm:

8 print(key, pmlkey])
9

10 for key,value in pm.items():
11 print(key, value)

http://openbookproject.net/thinkcs/python/english3e/dictionaries.html



skladani objektd, dédéni

* vylepsSime trochu hrace R-P-S
« ukazeme si na pfikladu hrace piskvorek (tic-tac-toe)

* live-coding-session



dictionary loops ...

1 pm = {}

2 pm['c','c'] = (4,4)

3 pm['d','d'] = (2,2) c=[1L1,1)
4 pm['c','d'] = (1,6) v 14
5 pml*d®,; *€'] = {6;1)

0

7 for key in/pm; vﬁ" ¢4 "“j_
8 print(key, pml[key]) prd ()
9

10 for key,value in pm.items():

11 print(key, value)

http://openbookproject.net/thinkcs/python/english3e/dictionaries.html



dictionary loops ... ¢ (1:6)

1 {} L

pm =

me |£|,|‘C\|; =(@,4) o D
3 pm['d','d'] = (2,2) c=[1L1,1)
4 pm['c','d'] = (@,6) 714

5 pml*d®,; *€"] = {6;1)

9

7 for key in/pm; ar 2k "“i
8 print(key, pml[key]) prd ()
9

10 for key,value in pm.items():

11 print(key, value)

http://openbookproject.net/thinkcs/python/english3e/dictionaries.html



