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NeZ zacneme...

Materidly z pfedndsek

o Course\Ware — prednaskové slajdy
e gitlab.fel.cvut.cz/RPH-student-materials — zdrojové kédy
e Verzovaci systém Git — root.cz/knihy/pro-git



https://cw.fel.cvut.cz/wiki/courses/b4b33rph/prednasky/start
https://gitlab.fel.cvut.cz/RPH-student-materials
https://www.root.cz/knihy/pro-git/

Zakladni kameny
©000

Platnost proménnych

variables_scope.py — co je to vlastn& scope?

1 C =3

2 a =1

3

4 def my_function(x):

5 a=9+¢C

6 return x + a

7

8 print(a)

9

10 if __name__ == ’~__main__":
11 a =2

12 b = my_function(a)
13 print(a, b, C)



Zakladni kameny
©000

Platnost proménnych

variables_scope.py — co je to vlastn& scope? Scope = oblast platnosti promé&nnych

1 C =3

2 a =1

3

4 def my_function(x):

5 a=9+¢C

6 return x + a

7

8 print(a)

9

10 if __name__ == ’~__main__":
11 a = 2

12 b = my_function(a)
13 print(a, b, C)



Zakladni kameny
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Platnost proménnych

variables_scope.py — co je to vlastn& scope? Scope = oblast platnosti promé&nnych

co~NO O WN

el ol
W N~ OO

Radek 8 vytiskne:

c =3

a0 (a) 12

def my_function(x): (b) 1
a=9+¢C

(c) nastane RuntimeError
return x + a

print(a)

if __name__ == ’__main__":
a = 2

b = my_function(a)
print(a, b, C)



Zakladni kameny
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Platnost proménnych

variables_scope.py — co je to vlastn& scope? Scope = oblast platnosti promé&nnych

c =3
a =1

my_function(x):

co~NO O WN
Qo
@
-

a=9+¢
return x + a ”
Radek 13 vytiskne:
print(a)

9 (a) 2143
10 if __name__ == ’~__main__": (b) 1143
11 a =2 Y . Py
12 b = my_function(a) (c) chyba protoze C je neznamé
13 print(a, b, C) (d) chyba uz na ¥adku 12




Zakladni kameny

Oe00

Co “hodny” program nedéla?

variables_scope.py example_launcher.py
1 C =3 1 import variables_scope as vs
2 a =1 2
3 3 if __name__ == ' _ _main__ :
4 def my_function(x): 4 print(vs.my_function(2))
5 a=9+¢C
6 return x + a
7
8 print(a)
9
10 if __name__ == ’~_ _main__"’:
11 a =2
12 b = my_function(a)
13 print(a, b, C)



Zakladni kameny
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Co “hodny” program nedéla?

variables_scope.py example_launcher.py
1 C =3 1 import variables_scope as vs
2 a =1 2
3 3 if __name__ == ' _ _main__ :
4 def my_function(x): 4 print(vs.my_function(2))
5 a=9+¢C
6 return x + a Po spusténi example launcher
7
8 print(a) (a) nastane RuntimeError
9 o4 N4 7
10 if __name. == ' main - (b) vypi%e 1 ¥adek s vysledkem
11 a =2 (c) vypi%e toho vic
12 b = my_function(a)
13 print(a, b, C)



Zakladni kameny
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Z3akladni bloky

basic_blocks.py — zadkladni struktura programu

1 import math

2

3 class MyClass:

4 ’?class for doing important stuff’’’

5

6 def __init__(self):

7 ’??MyClass constructor that shows how "pass” works’’’
8 pass # does nothing, adds a new line after a block header
9

10 def my_function(a, b):

11 ’?7? function that computes sum a + b’’’

12 return a + b

13

14 if __name__ == ~_ _main__

15 # actual program starts here

16 c = MyClass() # don’t forget the ( ) !

17 result = my_function(10, 25)



Zakladni kameny
feJe] Yol

Z3akladni bloky

basic_blocks.py — zdkladni struktura programu

1 import math import moduld

2

3 class MyClass:

4 ’?class for doing important stuff’’’

5

6 def __init__(self):

7 ’??MyClass constructor that shows how "pass” works’’’
8 pass # does nothing, adds a new line after a block header
9

10 def my_function(a, b):

11 ’?7? function that computes sum a + b’’’

12 return a + b

13

14 if __name__ == ~_ _main__

15 # actual program starts here

16 c = MyClass() # don’t forget the ( ) !

17 result = my_function(10, 25)



Zakladni kameny
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Z3akladni bloky

basic_blocks.py — zdkladni struktura programu

1 import math import moduld

2

3 class MyClass:

4 "’class for doing important stuff’’’ definice t¥id a funkci
5 (obecné Zablony)
6 def __init__(self):

7 ’??MyClass constructor that shows how "pass” works’’’

8 pass # does nothing, adds a new line after a block header

9

10 def my_function(a, b):

11 ’?7? function that computes sum a + b’’

12 return a + b

14 if __name__ == ~_ _main__

15 # actual program starts here

16 c = MyClass() # don’t forget the ( ) !

17 result = my_function(10, 25)



Zakladni kameny
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Z3akladni bloky

basic_blocks.py — zdkladni struktura programu

1 import math import moduld

2

3 class MyClass:

4 "’class for doing important stuff’’’ definice t¥id a funkci
5 (obecné Zablony)
6 def __init__(self):

7 ’??MyClass constructor that shows how "pass” works’’’

8 pass # does nothing, adds a new line after a block header

9

10 def my_function(a, b):

11 ’?7? function that computes sum a + b’’’

12 return a + b

14 if __name__ == ~_ _main__ .

15 # actual program starts here ,v,hlavm pro/gralrrl

16 ¢ = MyClass() # don’t forget the ( ) ! (vytva¥ime konkrétni instance,
17 result = my_function(10@, 25) pouZzivame funkce)




Zakladni kameny
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Funkce vs. metoda

function_vs_method.py — ndzvoslovi
1 <class MyClass:

2 ’??’class for doing important stuff’’’
3

4 def __init__(self):

5 pass # does nothing, adds a new line after a block header
6

7 def my_class_method(self):

8 print(’started my_class_method’)
9

10 def my_function(a, b):

11 print(’started my_function’)

12

13 if __name__ == ' _ _main__

14 # actual program starts here

15 c = MyClass()

16

17 my_function(10.7, ’RPH’)

18

19 c.my_class_method ()



Zakladni kameny
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Funkce vs. metoda

function_vs_method.py — ndzvoslovi
1 <class MyClass:

2 ’??’class for doing important stuff’’’

3

4 def __init__(self):

5 pass # does nothing, adds a new line after a block header
6

7 def my_class_method(self): 0

8 print(’started my_class_method’) Metoda — uvnitF tFidy
9

10 def my_function(a, b):

11 print(’started my_function’)

12

13 if __name__ == ’__main__

14 # actual program starts here

15 c = MyClass()

16

17 my_function(10.7, ’RPH’)

18

19 c.my_class_method ()



Zakladni kameny
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Funkce vs. metoda

function_vs_method.py — ndzvoslovi
1 <class MyClass:

2 ’??’class for doing important stuff’’’

3

4 def __init__(self):

5 pass # does nothing, adds a new line after a block header
6

7 def my_class_method(self): 0

8 print(’started my_class_method’) ‘Iwetoda-—uvnmrtndy‘
9

10 def my_function(a, b):

11 print(’started my_function’) |Funkce-—sanumtatné|

12

13 if __name__ == ' _ _main__

14 # actual program starts here

15 c = MyClass()

16

17 my_function(10.7, ’RPH’)

18

19 c.my_class_method ()



Zakladni kameny
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Funkce vs. metoda

function_vs_method.py — ndzvoslovi

1

©O~NOOBWN

10

12
13
14
15
16

18
19

class MyClass:
’?’class for doing important stuff’’’

def __init__(self):
pass # does nothing, adds a new line after a block header

def my_class_method(self):

print(’started my_class_method’) ‘Iwetoda-—uvnmrtndy‘

def my_function(a, b):
print(’started my_function’) |Funkce-—sanumtatna|

if __name__ == ' _ _main__

# actual program starts here
c = MyClass()

my_function(10.7, 'RPH’) ‘ Volani funkce — nevyZaduje nic extra ‘

c.my_class_method ()



Zakladni kameny
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Funkce vs. metoda

function_vs_method.py — ndzvoslovi

1

©O~NOOBWN

10

12
13
14
15
16

18
19

class MyClass:
’?’class for doing important stuff’’’

def __init__(self):
pass # does nothing, adds a new line after a block header

def my_class_method(self):

print(’started my_class_method’) ‘Iwetoda-—uvnmrtndy‘

def my_function(a, b):
print(’started my_function’) |Funkce-—sanumtatna|

if __name__ == ' _ _main__

# actual program starts here
c = MyClass()

my_function(10.7, 'RPH’) ‘ Volani funkce — nevyZaduje nic extra

c.my_class_method () ‘ Volani metody z konkrétniho objektu c ‘




Numerické zaludnosti
[ Jelele)

Neni ¢islo jako &islo

>>> a = 0.1 (a) program skon&i chybou

>>>b = 0.3 (b) d je True
>>> € = 3*a (c) d je False
>>> d = b ==

(d) dje 0.3




Numerické zaludnosti
0®00

Desitkova a dvojkova soustava

Cel3 &isla

Decimal (base 10)

Binary (base 2)

1-10'+3-100=134g

11015=1-2341-2240-21+1-20

1-10 +#+3-1 =139

11012=1-8 +1-4 +0-2 +1-1




Numerické zaludnosti
0®00

Desitkova a dvojkova soustava

Cel3 &isla

Decimal (base 10)

Binary (base 2)

Desetinna ¢&isla

1-10"+3-100=1349|=(11015=1-234+1-2240-21+1- 20

1-10 +3-1 =134g/=(11012=1-8 +1-4 +0-2 +1-1
Decimal (base 10) Binary (base 2)
6-101+2-102 +5-10% =0.62519/=[0.1012=1-21+0-224+1 .23

6-110+2-1/100 +5 - 1/1000 = 0.6251¢| =

0.1012=1-12+0-1/4+1 - 1/8




Numerické zaludnosti
coe0

Ptedchazejme problémim

Néktera &isla se reprezentuji obtizné
e Nap¥. 2/3 v desitkové soustavé ~0.6667
e Stejné problémy i v bindrnil

e Omezeny polet desetinnych mist nebo biti — zaokrouhlovani



Numerické zaludnosti
coe0

Ptedchazejme problémim

Néktera &isla se reprezentuji obtizné
e Nap¥. 2/3 v desitkové soustavé ~0.6667
e Stejné problémy i v bindrnil
e Omezeny polet desetinnych mist nebo biti — zaokrouhlovani

P¥i praci s floaty:
e PouZivame radégji operdtory > <
o Hledame alternativy pro ==
e Zaokrouhlovaci tolerance: abs(a-b) < tol

e Vestavéné funkce: math.isclose(a,b)



Numerické zaludnosti
oooe

Par ptikladi z konzole

Vé&decka notace

Pocitani s extra velkymi a extra malymi &isly

Formatovani vypisu

PouzZiti isclose

YavYs

Specialni &isla: oo, NaN



Lepsi RPS hra¢
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Kamen niizky papir — pokracovani

1 import random

2

3 class MyPlayer:

4 ’??A basic random player’’’

5

6 OPTIONS = ['R’, ’'P’, ’S’] # constant, name in ALL CAPS
7

8 def __init__(self):

9 self.history = []

10

11 def play(self):

12 return random.choice(MyPlayer.OPTIONS)
13

14 def record(self, move):

15 self.history.append(move)



Lepsi RPS hra¢
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Napady k vylepseni

e nadhodny, ale vychyleny vybé&r

e vyuZiti paméti, analyza soupefe — je také vychyleny?
o reaktivni strategie — maximalizujeme vlastni zisk

e pamétovy limit



Lepsi RPS hra¢
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Nerovnomérny nahodny vybér

random_choices.py — ukazka vahovaného vybé&ru

1 import random

2

3 options = ['R’, "P’, "S’]

4 weights = [1,4,1]

5

6 result = random.choices(options, weights, k=15)
7 print(result)



Data a reference
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Reference vs skute¢na data

Radek 4 vypise

1 a=11,2,3] (a) [9,2,31 [1,2,3]
2 b = a

3 afo] = 9 (b) [9,2,3] [9,2,3]
4 print(a, b) (c) [9,2,3,1,2,3]

(d) [9,2,3,9,2,3]




Data a reference
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Reference vs skute¢na data

Python Tutor: Visualize code in Python, JavaScript, C, C++, and Java

Python 3.6 Print output (drag lower right corner to resize)
(known limitations) ‘ s, 2, 31 [9, 2, 3]
a=1[1,2,3] #
b =a
afe] = 9 Frames Objects
print(a,b) Global frame list
— (1] 1 2
Edit this code a /(/::’ al2|3
line that just executed b

=+ next line to execute

Done running (4 steps)
Customize visualization



Data a reference
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Kopirujeme data

ref_vs_data_2.py

1 a=11,2,3]

2 b = al:]

3 ¢ = list(a)

4 a[e] = 9

5 print(a, b, c)



Data a reference
00®0000

Kopirujeme data

Frames Objects
Global frame list
— (0 |1 |2
ref_vs_data_2.py a |« 923

1 a [1,2,31]

2 b =al:] : ‘\Hst 1|2
3 ¢ = list(a) 1193
4 a[e] = 9
5 print(a, b, c) it

o |1 |2




Data a reference
00®0000

Kopirujeme data

Frames Objects
Global frame list
— o fo |1 |2
ref_vs_data_2.py a |« 9|23
b
1 a=11,2,3] :
2 b = al:] < DT,
3 ¢ = list(a) 1123
4 al0] =9
5 print(a, b, ¢) it
o |1 |2
123

Jednoduchy list — bez problémti



Data a reference
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Kopirujeme data, ALE...

ref_vs_data_3.py

1 a [[6,7],2,3]
2 b = al:]

3 ¢ = list(a)

4 afelCl1] =9

5 print(a, b, c¢)



Data a reference
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Kopirujeme data, ALE...

Frames Objects
Global frame list
0 |1
ref_vs_data_3.py . 5|7
1 a = [[6!7]72)3] c ."‘I,I'IL
2 b= al:] L
3 ¢ = list(a)
4 afell1]1 =9 1
5 print(a, b, c) 2 %




Data a reference

000e000

Kopirujeme data, ALE...

Frames Objects
Global frame list
0 |1
ref_vs_data_3.py . 5|7
1 a = [[6!7]72)3] c ."‘I,I'IL
2 b= al:] 5 s
3 ¢ = list(a)
4 afell1]1 =9 1
5 print(a, b, c) 2 %
1 |2
2| 3

Problém — vice drovni seznamu, déldme pouze mélkou kopii (shallow copy)



Going deep

ref_vs_data_4.py

b wN

import copy

a = [[[1,21,71,2,31
b = copy.deepcopy(a)
alol[el[1] = 9
print(a, b)

Data a reference
000000




Data a reference

0000e00

Going deep

Print output (drag lower right corner to resize)
reer, 91, 71, 2, 31 [O01, 21, 71, 2, 3]

i
Frames Objects
ref,vs,data,4 . py Global frame module instance
copy /_’) list list
1 import copy o [t Lo |1
2 a = [[[1,2],71,2,3] _/:h 1]9
3 b = copy.deepcopy(a) n;u"ll
4 afelle]l[1]1 = 9 of|1 |z
5 print(a, b) 2]3
list list
0 |1 o |1
_/" MERR
\\Iisl‘:
Nntl 1 |2



Going deep

ref_vs_data_4.py

b wN

import copy

a = [[[1,21,71,2,31
b = copy.deepcopy(a)
alol[el[1] = 9
print(a, b)

Hluboka kopie (deep copy)

Data a reference

0000e00

Print output (drag lower right corner to resize)

reer, 91, 71, 2, 31 [O01, 21, 71, 2,

3]

Frames Objects

fist

list



Data a reference
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Porovnavani dat a referenci

Operétor ==
e Porovnava skutetné hodnoty (data)
e Dunder metoda def __eq__(self, other):
e MiZeme definovat vlastni chovani
Operator is
e Porovnava cile reference
o Vyhodnoti zda dv& proménné ukazuji na identicky objekt

o Nemad dunder implementaci, nelze pfedefinovat



Data a reference
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Porovnavani dat a referenci

Ktera moZnost bude False?

(@) a==b
a=1_[1,2,3,4]
b= 3 (b) a==c
c=al:] (c) aisb

(d) ais c




Funkce vs modifikatory
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Funkce ryzi (pure function) vs modifikdtory (modifier)

pure_fn_vs_modifier.py

1 def increment_pure_function(x):
2 v = []

3 for item in x:

4 v.append(item + 1)

5 return v

6

7 def increment_modifier(x):

8 for i in range(len(x)):

9 x[i] += 1

10 return x

11

12 if __name__ == ' _ _main__

13 a = [1,2,3]

14 b1 = increment_pure_function(a)
15 do = a == bl

16 b2 = increment_modifier(a)
17 dl = bl == b2

18 d2 = a == b1

19 print(de,dl,d2)



Funkce vs modifikatory
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Funkce ryzi (pure function) vs modifikdtory (modifier)

pure_fn_vs_modifier.py

1 def increment_pure_function(x):

2 v = []

3 for item in x:

4 v.append(item + 1)

5 return v

6 _ o Jaké budou hodnoty do, d1, d27
7 def increment_modifier(x):

8 for i in range(len(x)):

9 «[i] += 1 (a) False, True, True
12 return x (b) False, True, False
12 if __name__ == "__main__': (c) False, False, False
13 a = [1,2,3]

14 b1 = increment_pure_function(a)

15 do = a == bl

16 b2 = increment_modifier(a)

17 dl = bl == b2

18 d2 = a == b1

19 print(de,dl,d2)



Funkce vs modifikatory
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Co “hodny” program nedéla?

pure_fn_vs_modifier.py

1 def increment_pure_function(x):

2 v = []

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

5 return v

7 def increment_modifier(x):

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

10 return x

12 if __name__ == '~ _ _main__

13 a = 1[1,2,3]

14 b1 = increment_pure_function(a)

15 do = a == bl

16 b2 = increment_modifier(a)

17 dl = bl == b2

18 d2 = a == bl

19 print(do,d1,d2)



Funkce vs modifikatory
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Co “hodny” program nedéla?

pure_fn_vs_modifier.py

1 def increment_pure_function(x):

2 v = []

3 for item in x:

4 v.append(item + 1)

5 return v

7 def increment_modifier(x):

2 for i[i; :n?e(len(x))' Spatn& rozmysleny kéd!
10 return x

12 if __name__ == '~ _ _main__

13 a = 1[1,2,3]

14 b1 = increment_pure_function(a)
15 do = a == bl

16 b2 = increment_modifier(a)

17 dl = bl == b2

18 d2 = a == bl

19 print(do,d1,d2)



Funkce vs modifikatory
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Chyby v modifikatorech se obtiZngji hledaji

Pokud potfebujeme modifikdtor — vhodné&jsi objektové orientovany ptistup

Modifikdtor by nemé&l vracet data, kterd upravoval (existuji vyjimky)

Ryzi funkce pracuje pouze ve vlastnim scope a neméni existujici data



Funkce vs modifikatory
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Kontrolni otazka

S&itani dvou seznamu:

[1,2,3] (a) je modifikator
[4,5,6]
athb

o w
]

(b) je funkce ryzi

(c) vibec nenfi funkce




Shrnuti

Funkce vs modifikatory
000000

Oblast platnosti proménnych

Zakladni struktura programu

Funkce a metody — jen ndzvoslovi

Limity binarni reprezentace (float == float
Rozdil mezi == a is

Mé&lka a hluboka kopie

Ryzi funkce a modifikatory

...just don't)



Funkce vs modifikatory
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Diky za pozornost

Prostor pro dotazy

Na cviéeni — druhy testik

~

P¥isté — dvod do reversi, pojmenované proménné, slovniky, dédi¢nost
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