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NeZ zaéneme...

Dopliikova cviceni

o Kazdy ctvrtek, 17:00 — 18:00
e Mistnost KN:E-307
Patrik Kold¥, kolarpat@fel.cvut.cz

Konzultace, feSeni problémi
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Pozndmka k programovacim tloham

Nutnd vlastni prace
Ulohy navrzeny tak, aby ¥ly vy¥edit vlastnimi silami

Zakladni koncepty z pfednasek a cviéenfi

e Zapominaci test

Pravidla samostatné prace

T. Svoboda, P. Pogik, P. Stibinger / Katedra kybernetiky FEL CVUT / Kdmen-niizky-papir 3/78


https://cw.fel.cvut.cz/wiki/help/common/plagiaty_opisovani

Skolak vs. autobus
©0000

Skolék vs. autobus, pozdé &i véas?

e Autobus ma odjizdét ze zastavky v 7:00, ale miZe pFijet (a hned odjet) kdykoli
mezi 6:58-7:02.

e PYes veskerou snahu ptichazi $koldk na zastdvku kdykoli mezi 6:55-7:01.

e Jak Casto prijde Skoldak pozd& do Skoly?
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Skolak vs. autobus
©0000

Skolék vs. autobus, pozdé &i véas?

e Autobus ma odjizdét ze zastavky v 7:00, ale miZe pFijet (a hned odjet) kdykoli
mezi 6:58-7:02.

e PYes veskerou snahu ptichazi $koldk na zastdvku kdykoli mezi 6:55-7:01.

e Jak Casto prijde Skoldak pozd& do Skoly?

e Kli¢ova data?
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Skolak vs. autobus
©0000

Skolék vs. autobus, pozdé &i véas?

e Autobus ma odjizdét ze zastavky v 7:00, ale miZe pFijet (a hned odjet) kdykoli
mezi 6:58-7:02.

e Ptes veskerou snahu p¥ichazi $koldk na zastavku kdykoli mezi 6:55-7:01.

e Jak Casto prijde Skoldk pozd& do Skoly?

e Kli¢ova data?

T. Svoboda, P. Pogik, P. Stibinger / Katedra kybernetiky FEL CVUT / Kdmen-niizky-papir 6/78



Skolak vs. autobus
0@000

ChatGPT /Bing pokusy text

Q $kolak ma problém, Ze ¢asto dorazi do $koly pozdé. autobus ma
odjizdét ze zastavky v 7:00, ale muze pfijet (a hned odjet) kdykoli mezi
6:58-7:02. pfes veskerou snahu pfichazi $kolak na zastévku kdykoli
mezi 6:55-T:01. jak &asto pFijde $koldk pozdé do skoly?

@ Abychom zjistili, jak ¢asto Skolak pfijde pozdé do $koly, musime se
podivat na riizné situace, kdy autobus pfijede dfive nez skolak a hned
odjede.

Rozmezi, kdy mize autobus pfijet, je 4 minuty (od 6:58 do 7:02).
Rozmezi, kdy muzZe $kolak pfijit, je 6 minut (od 6:55 do 7:01).

Nyni analyzujeme, kdy $kolak pfijde pozdé:

1. Pokud autobus pfijede v 6:58, $kolak bude pozdé, pokud pfijde mezi
6:59 a 7:01. To je 2 minuty z celkovych 6 minut, tedy 2/6 = 1/3 §ance.

2. Pokud autobus pfijede v 6:59, $kolak bude pozdé, pokud pfijde mezi
T7:00a7:01.To je 1 minuta z celkovych 6 minut, tedy 1/6 Sance.

3. Pokud autobus pfijede v T:00, 8kolék nikdy nebude pozdé, protoze
vzdy dorazi nejpozdéji v 7:01.

4. Pokud autobus pfijede v 7:01 nebo 7:02, $kolak nikdy nebude pozdé,
protoZe uz bude na zastavce.

S¢itame pravdépodobnosti:
1/3+1/6=3/6=1/2.

Tedy, $kolak ma 50% $anci, Ze pfijde pozdé do skoly.
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Skolak vs. autobus
0@000

Skolak ma problém, 2e tasto dorazi do Skoly pozdé.KAutobus ma odji2dét ze zastavky v

prijet @ prichazi

ChatGPT/Bing pokusy text

B ce zastavkua

nestihne autobus.

‘Autobus mze pfijet kdykollv 5-minutovém intervalu (6:58 - 7:02). Podobné skolak maze
pFijitna zastavku v 7-minutovém intervalu (655 - 7:01).

Nakresiime si ¢asovou osu pro oba tyto intervaly, které se prekryvalf

Autobus

Kdy $koldk nestihne autobus?

Pokud skolk prijde na zastavku v 655, 6:56 nebo 6:57, vzdy stihne autobus, protoze
autobus prijede nejdrive v 6:58.

2. Pokud $koldk prijde v 6:58,
658, prijede v 6:

b de v jakekoli aT.02je1/s.

5. Pokud Skolak pfijde v 6:59, nestin bus, pokud autobus prijede

+. Pokud skolak prijde v 7:00, nestihne autobus, pokud autobus pfijede v 6:58, 6:59 nebo
T:00. Tedy pravdépodobnost, ze Skolak nestinne autobus, je 3/5.

5. Pokud Skolak pfijde v 7:01, v2dy nestihne autobus.
Nynf spocitame celkovou pravdépodobnost:

Pravdépodobnost, ze koldk prijde v konkrétni minutu mezi 6:55 2 7:01,je 1/7.

Celkova pravdépodobnost, ze Skolak nestinne autobus, e:

0" 1T+ 15" 1T 25 " U

Tedy skolak 22/35,coz e p
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Skolak vs. autobus
0@000

Skolak mé problém, 7e casto dorazi do Skoly pozdé. Autobus ma odjizdét ze zastévky v 7:00, ale mize

- pijet (a hned odjet) kdykoli mezi 6:58-7:02. Pres vezkerou snahu prichézi skolak na zastavku kdykoli
ChatGPT /Bing pokusy text R e

/' Hiedi se: how to solve probability problems”

/' Generovani odpovédi pro s,

Toto je otazka o pravdépodobnosti, kterou Ize vyresit pomoci nasledujiciho postupu:

« Nejprve musime urcit jake jsou mozné pripady, kdy skolak pfijde pozdé do zkoly. To se stane, pokud
autobus prijede a odjede diive, nez tkolak dorazi na zastévku. Napfiklad, pokud autobus prijede v
6:58 a Skoldk v 6:59, nebo pokud autobus prijede v 7:00 a Skolak v 7:01

« Potom musime spocitat, kolik je takovych pfipadd. To mdZeme udélat pomoci tabulky, kde na jedné
‘ose budou casy prijezdu autobusu a na druhé ose casy prijezdu skoléka. Kazda burika v tabulce bude
reprezentovat jeden mozny scéna. Pokud je burtka pod diagonalou, znamené to, 2e skolsk prijde
pozdé do skoly. Pokud je buitka nad diagonalou nebo na ni, znamend to, ze gkolak stihne autobus

Autobus\  6:55 656 657 658 = 7:00 7:01
Skolsk

658 N N N A 3 3 3
659 N N N N A 3 3
700 N N N N N A 3
701 N N N N N N A
702 N N N N N N N

V tabulce jsou pouzity nasledujici symboly:
« Nznamens, ze kolék neprijde na zastavku (napf. autobus prijede v 7:02 a skolak v 6:55).
« Aznamend, ze gkolak stihne autobus (napr. autobus prijede v 7:00 a Skolék v 7:00).

« P znamens, ze skolak prijde pozdg do Skoly (napf. autobus prijede v 6:58 a skoldk v 6:59).

« Nakonec musime spocitat ze skolak pfijde pozdé do skoly. To udélame tak, ze
vydélime poet pripadd, kdy se to stane, celkovym poctem moznych pfipadd. V nai tabulce je
celkem 35 bunék a 9 2 nich obsahuje symbol P. Pravd&podobnost tedy je:

To znamend, ze Skolak mé asi 25.7% Sanci, Ze prijde pozdé do skoly.

Pokud chcete vice informaci o tom, Jak fesit problémy s pravdépodobnost, mizete i prohlédnout
nékteré zdroje na intemetu Doufam, 7e jsem vém pomohl s vasi otézkou

Dalsiinformace: | 1. effortiessmath.com 2 bing.com 3. youtube.com | +6 daléi 1ze)10 @
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Skolak vs. autobus
0@000

Pouzivim tebou doporuceny modul random,  tom chyba neni. Ale stéle dostavam hodnotu kolem 0.17,
oz se spi bizi Hodnoté 6/35 ne? tebou vypoctené hodnote 9/35. Kde je chyba?

/' Hledd se: how to debug python code”

ChatGPT /Bing pokusy text

/' Generovani odpovédi pro vés.

Dobry den, dékui za vasi zprévu. Po daléim prozkoumani vaseho problému jsem istil, ze chyba je v tom,

ze jste poutil nespravny vzorec pro vypocet Vzorec, ktery jste pouzilje platny pouze
pro pripad, kdy autobus i Skolak prichazelina zastavku v pevnych intervalech. Napiiklad, pokud by
autobus prijizdél kazdou minutu a Skolek kazdjch 10 sekund. V tomto pripad by pravdépodobnost byla
rovna pocty moznych kombinaci, kdy gkolak priide pozdé, deleno celkovym poctem moznych kombinac
Toje 6/35.

Avak ve vasi uloze je situace jind. Autobus i Skoldk prichdzeji na zastavku v ndhodnych casech v
uréitjch rozmezich. Napiklad, autobus miZe prijet kdykoli mezi 6:58 a 7:02 a skolak kdykoli mezi 6:55 a
7:01.V tomto pripadé musime pouzitjiny vzorec, ktery bere v avahu délku téchto rozmezi a jejich
vadiemny pomé. Tento vzorec je nésleduiici

Kde P je pravdépodobnost, ze skolak prijde pozdé do skoly L, je délka rozmezi pro piijezd autobusu a L
je délka rozmezi pro pijezd Skolzka. V nasi uloze jsou tyto deélky nésleduiici

L,=7:02 - 6:58 = 4 minuty

L, =7:01- 6:55 = 6minut

Dosazenim do vzorce dostaneme:

To znamen, Ze pravdépodobnost, ze skolék pride pozdé do skoly, je zapornal To je mozné? Ano, e to
mozné, pokud si uvédomime, co tento vysledek znamend. Znamend to, ze skolak ma v priméru vice
casu nato, aby stihl autabus, nez aby ho nestihl. Jinymi slovy, Skolsk ma v priméru vice Stésti nez
smilly. To je déno tim, ze rozmezi pro prijezd skolaka e del3i nez rozmezi pro prijezd autobusu

Pokud bychom chtglizjstit , tedy ze skolak museli
bychom vzorec upravit takto:

To znamen, ze pravdépodobnost, ze skolak stihne autobus,je kladna a rovna 0.2. To odpovidé tomu, co
ste pozorovali ve své simulaci

Doufam, Ze jsem vém objasnil rozdil mezi dvéma vzorci pro vypocet pravdépodobnosti a kde byla chyba.
Pokud mate dalsi dotazy, rad vam odpovim. &
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Skolak vs. autobus
[e]e] Yolo)

Bing highlight! Zadny problém se zdpornou pravd&podobnosti.

Dosazenim do vzorce dostaneme:

To znamena, Ze pravdépodobnost, Ze skolak prijde pozdé do zkoly, je zaporna! To je mozné? Ano, je to
mozné, pokud si uvédomime, co tento vysledek znamena. Znamena to, Ze skolak ma v primeéru vice
£asu na to, aby stihl autobus, nez aby ho nestihl. Jinymi slovy, skoldk ma v primeéru vice stésti nez
smuly. To je déno tim, Ze rozmezi pro pfijezd skolaka je delsi nez rozmezi pro pfijezd autobusu.
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Skolak vs. autobus
000@0

Skolék vs. autobus, pravdépdobnost pozdniho p¥ichodu?

o Autobus ma odjizdét ze zastavky v |
7:00, ale mizZe prijet (a hned odjet) [A] 6/35
kdykoli mezi 6:58-7:02.
. e [B] 6/48
e Ptes veSkerou snahu pfichazi skoldk Cl 9/48
na zastavku kdykoli mezi 6:55-7:01. [C] 9/
[D] 9/35

e Jak Casto pftijde $koldk pozdé do
Skoly?
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Skolak vs. autobus
0o000e

Simulace, zatnéme od GPT vytvoru

<« Search [ 1] D 03
RUN AND DEBUG e @late, EIDYY T OO0 >y
 VARIABLES & Users > svoboda > svoboda-git-clones > rph-felgit > RPH-student-materials > python-snippets > ® late_to_school_GPT_liv,
o [=ih ® 1 import random = W
> special variables 2
3 def does_student_miss_bus(trials=100000):
> Globals X
4 missed_count = 0
5 for _ in range(trials):
~ 6 bus_arrival = random.randint(0, 4)
aga 7 student_arrival = random.randint(0, 6)
8
9 if student_arrival > bus_arrival:
10 missed_count += 1
1
12 return missed_count / trials
13
14 miss_probability = does_student_miss_bus()
< WATCH 15 print(f"Pravdépodobnost, e 3kolak nestihne autobus je: {miss_probability:.4f}")

PROBLEMS ~ DEBUG CONSOLE - Filter (e.g. text, lexclude)

> CALL STACK
> BREAKPOINTS >
Q

Ln1,Col1 Spaces:4 UTF-8 LF {3 Python 3.11.164-bit

X jomaster & ®OAO0 WO g4 & LiveShare
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Kdmen-ntizky-papir
©0000

Kamen niizky papir

Jemny lvod do objektového programovani

Milokdy existuje jediné spravné feseni

Kédy budou po predndsce ke stazeni na Course\Ware

Uvitame bug-reporty, tipy pro zlepseni

Kédy ve slajdech se mohou lisit od kédi ke stazeni
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https://cw.fel.cvut.cz/wiki/courses/b4b33rph/prednasky/start

Kdmen-ntizky-papir
0®000
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Scissors

beats paper
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Kdmen-ntizky-papir
000®0

Priibéh hry

playerl
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Kdmen-ntizky-papir
000®0

Priibéh hry

select move select move

RIP|S RIP|S
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Kdmen-ntizky-papir
000®0

Priibéh hry

select move select move

RIP|S draw? RIPIS
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Kdmen-ntizky-papir
000®0

Priibéh hry

YES

play again
select move select move

RIP|S draw? RIPIS
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Kdmen-ntizky-papir
000®0

Priibéh hry

YES
play again
select move select move
RIP|S draw? RIPIS
NO
evaluate
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Kdmen-ntizky-papir
000®0

Priibéh hry

YES

play again
select move select move

RIP|S draw? RIPIS

NO

!

evaluate

i

winner
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Kdmen-ntizky-papir
[eelelol ]

Vyssi level

oy
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Python vsuvka
©0000

Python vsuvka

e Pamé&tovd mista s daty jsou odkazovana (reference)

Typ prom&nné (a odpovidajici pam&tové misto) je p¥idéleno dynamicky

Operator pfifazeni =

P¥i ztrat& ukazatele (smazdni, konec platnosti...) se pamé&t Cisti (garbage collector)

o Témér vse v Pythonu je objekt

V Pythonu miizeme odkazovat/ukazovat na vSechno
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Python vsuvka
0@000

Typ promé&nné (a odpovidajici pam&tové misto) je ptidéleno dynamicky

|
>>> a = 1 (a) skon&i chybou

>>> b
>>> ¢

I
QN
+

o o

(b) c je typu int
(c) c je typu float
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Python vsuvka

[ele] lele]

v Pythonu je objekt a chovani operaci na tom zavisi

>>> a = [1,2,3] (a) c je rovno [2,3,4]
>>>b = [1,1,1] (b) skon&i chybou
>>> ¢ = atb (c) cjerovno [1,2,3,1,1,1]
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Python vsuvka
000@0

V Pythonu miZeme odkazovat/ukazovat na viechno

>>> a = 1
>>> b = -a
>>> ¢ = abs
>>> d = c(b)

(a) djerovno 1
(b) d je rovno -1
(c) d je True

(d) skont&i chybou

T. Svoboda, P. Pogik, P. §tibinger/Katedra kybernetiky FEL (VZVUT/Kémen-nDiky-papl'r

27/78



Python vsuvka
0000e

Pokud si nejsme jisti, Python konzole to jisti

e type(variable_name)

e isinstance(variable_name, data_type)

e help(variable_name)

e kldvesa Tab — autocomplete (ve vétsing IDE, i Python konsole)
e Vyhleddvani na internetu (pozor na plagiaty!)

e Python3 dokumentace
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https://docs.python.org/3/tutorial/index.html
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Kédmen-nuizky-papir
°

A4

Rizeni hry. Kdo ma tyto akce na starost?

play again

select move select move
R|P\S draw? |<—{ R|P\S \
NO

evaluate

winner
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Kédmen-nuizky-papir
°

Rizeni hry. Kdo m3 tyto akce na starost?

s /@
play again

selectimove selectimove
[RIPIS [ oow J—{RIPIS |
|
NO

evaluate

winner
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Kédmen-nuizky-papir
°

Rizeni hry. Kdo m3 tyto akce na starost?

Player

e m
play again

select move select move

| |
—bl draw? |<74{ RIP[S ‘
|

NO

evaluate

winner
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Kédmen-nuizky-papir
°

Rizeni hry. Kdo m3 tyto akce na starost?

Player Game Player
|
YES
play again
select move select move

; ;
RIPIS [ draw? | | RIP|S |

evaluate

winner
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Jednoduchy hra¢
[ Jelele)

playerdummy.py - hra¢, co vzdy hraje 'R’

1 class MyPlayer:

2 ’?’?’A simple player that always returns R’’’

3

4 def select_move(self):

5 return 'R’

6

7 if __name__ == ' _ _main__" :

8 p = MyPlayer () # creating one player

9 print(p.select_move()) # showing what they played
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Jednoduchy hra¢
[ Jelele)

playerdummy.py - hra¢, co vzdy hraje 'R’

‘obecné definice hréée‘

1 class MyPlayer:

2 ’?’?’A simple player that always returns R’’’

3

4 def select_move(self):

5 return 'R’

6

7 if __name__ == ' _ _main__" :

8 p = MyPlayer () # creating one player

9 print(p.select_move()) # showing what they played
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Jednoduchy hra¢
[ Jelele)

playerdummy.py - hra¢, co vzdy hraje 'R’

‘obecné definice hréée‘

1 class MyPlayer:

2 "N simple player that always returns R’’’|docstring - popis chovani
3

4 def select_move(self):

5 return 'R’

6

7 if __name__ == ' _ _main__" :

8 p = MyPlayer () # creating one player

9 print(p.select_move()) # showing what they played
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Jednoduchy hra¢
[ Jelele)

playerdummy.py - hra¢, co vzdy hraje 'R’

‘ obecna definice hrage ‘

1 class MyPlayer:

2 "’7A simple player that always returns R”"docstring-popischova’m’
3

4 def select_move(self): ‘metoda—toco ma na starost hré(v:‘

5 return 'R’

6

7 if __name__ == ' _ _main__" :

8 p = MyPlayer () # creating one player

9 print(p.select_move()) # showing what they played
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Jednoduchy hra¢
[ Jelele)

playerdummy.py - hrag, co vzdy hraje 'R’

‘ obecna definice hrage ‘

1 class MyPlayer:

2 "’7A simple player that always returns R""docstring-popischova’m"
3

4 def select_move(self): ‘metoda—toco ma na starost hréé‘

5 return 'R’

6

7 if __name__ == ' main__ ’: ‘proved', pokud je spusténo jako hlavnfi program‘

8 p = MyPlayer () # creating one player

9 print(p.select_move()) # showing what they played
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Jednoduchy hra¢
[ Jelele)

playerdummy.py - hrag, co vzdy hraje 'R’

‘ obecna definice hrage ‘

1 class MyPlayer:

2 "’7A simple player that always returns R""docstring-popischova’m"
3

4 def select_move(self): ‘metoda—toco ma na starost hréé‘

5 return 'R’

6

7 if __name__ == ' main__ ’: ‘proved', pokud je spusténo jako hlavnfi program‘

8 p = MyPlayer () # creating one player

9 print(p.select_move()) # showing what they played

‘ vytvor konkrétniho hrace

T. Svoboda, P. Pogik, P. Stibinger / Katedra kybernetiky FEL CVUT / Kdmen-niizky-papir 39/78



Jednoduchy hra¢
[ Jelele)

playerdummy.py - hrag, co vzdy hraje 'R’

‘ obecna definice hrage ‘

1 class MyPlayer:

2 "’7A simple player that always returns R""docstring-popischova’m"
3

4 def select_move(self): ‘metoda—toco ma na starost hréé‘

5 return 'R’

6

7 if __name__ == ' main__ ’: ‘proved', pokud je spusténo jako hlavnfi program‘

8 p = MyPlayer () # creating one player

9 print(p.select_move()) # showing what they played

‘ vytvor konkrétniho hrace ‘

‘ konkrétni hra¢ hraje
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Jednoduchy hra¢
0®00

playerdummy_plus.py - hraje vZdy to, co mu na zalatku nastavime

1 class MyPlayer:

2 ’??A simple player that always returns the same answer’’’
3

4 def __init__(self, answer='R’):

5 self.answer = answer

6

7 def select_move(self):

8 return self.answer

9

10 if __name__ == ’~__main__":

11 pl = MyPlayer () # creating a default player
12 print(pl.select_move()) # showing answer of pl
13 p2 = MyPlayer(’'P’) # a better player?

14 print(p2.select_move()) # showing answer of p2
15 pl.answer = 'S’ # p1 changed his mind

16 print(pl.select_move())
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Jednoduchy hra¢
0®00

playerdummy_plus.py - hraje vZdy to, co mu na zalatku nastavime

1 class MyPlayer:

2 ’??A simple player that always returns the same answer’’’
3

4 def __init__(self, answer=’'R’): ‘ konstruktor - pfi vytvoreni objektu
5 self.answer = answer

6

7 def select_move(self):

8 return self.answer

9

10 if __name__ == ’~__main__":

11 pl = MyPlayer () # creating a default player

12 print(pl.select_move()) # showing answer of pl

13 p2 = MyPlayer(’'P’) # a better player?

14 print(p2.select_move()) # showing answer of p2

15 pl.answer = 'S’ # p1 changed his mind

16 print(pl.select_move())
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Jednoduchy hra¢
0®00

playerdummy_plus.py - hraje vZdy to, co mu na zalatku nastavime

1 class MyPlayer:

2 ’??A simple player that always returns the same answer’’’
3

4 def __init__(self, answer=’'R’): ‘ konstruktor - pfi vytvoreni objektu
2 self.answer = answer p¥ifazeni atributu objektu

7 def select_move(self):

8 return self.answer

9

10 if __name__ == ’~__main__":

11 pl = MyPlayer () # creating a default player

12 print(pl.select_move()) # showing answer of pl

13 p2 = MyPlayer(’'P’) # a better player?

14 print(p2.select_move()) # showing answer of p2

15 pl.answer = 'S’ # p1 changed his mind

16 print(pl.select_move())
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Jednoduchy hra¢
0®00

playerdummy_plus.py - hraje vZdy to, co mu na zalatku nastavime

14
15
16

class MyPlayer:

if

’ )

’??A simple player that always returns the same answer’

def __init__(self, answer=’R’): ‘ konstruktor - pfi vytvoreni objektu ‘
self.answer = answer

p¥ifazeni atributu objektu

def select_move(self):
return self.answer ‘ kazdy hra¢ bude hrat podle svého nastavem"

’

__hame__ == ' __main__":
pl = MyPlayer () # creating a default player
print(pl.select_move()) # showing answer of pl
p2 = MyPlayer(’'P’) # a better player?
print(p2.select_move()) # showing answer of p2
pl.answer = 'S’ # pl1 changed his mind

print(pl.select_move())

T. Svoboda, P. Pogik, P. Stibinger / Katedra kybernetiky FEL CVUT / Kdmen-niizky-papir 44 /78



Jednoduchy hra¢
0®00

playerdummy_plus.py - hraje vZdy to, co mu na zalatku nastavime

14
15
16

class MyPlayer:

if

I)

’??A simple player that always returns the same answer’

def __init__(self, answer=’R’): ‘ konstruktor - pfi vytvoreni objektu ‘
self.answer = answer

p¥ifazeni atributu objektu

def select_move(self):
return self.answer ‘ kazdy hra¢ bude hrat podle svého nastavem"

’

__hame__ == ' __main__":
pl = MyPlayer () # creating a default player
print(pl.select_move()) # showing answer of pl
p2 = MyPlayer(’'P’) # a better player?
print(p2.select_move()) # showing answer of p2
pl.answer = 'S’ ‘atﬁhﬂyexbuﬂkmoobhkujmﬁhlméMt

print(pl.select_move())
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Jednoduchy hra¢
fele] o)

vani, vizualizace

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

Print output (drag lower right corner to re:

Python 3.6
(known limitations)

class MyPlayer:

&
def __init__(self, answer='R'):
- self.answer = answer Frames Objects
Global frame MyPlayer class
aer play(selr): MyPlayer function
return self.answer __init__(self, answer)
__init__| default arguments:
if __name__ == '__main__': =IiE— answer
pl = MyPlayer() self
b — function
p2 = MyPlayer('P') answer |"R Play | p1ay (selt)

print(pl.play())
print(p2.play())

NiyPlayer instance

Edit this code

line that just executed
=+ next line to execute

Step 5 of 18

Customize visualization

htt;r)s: / /pythontutor.com
T. Svoboda, P. Pogik, P. gtibinger/Katedra kybernetiky FEL CVUT / Kdmen-nizky-papir
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Jednoduchy hra¢
oooe

Hra¢ s paméti — playerdummy_plus_mem.py

1 class MyPlayer:

2 >??A dummy player on steroids’’’

3 def __init__(self, answer="R’):

4 self.answer = answer

5 self.history = []

6

7 def select_move(self):

8 return self.answer

9

10 def record(self, move):

11 self.history.append(move)

12

13 if __name__ == ' _ _main__':

14 pl = MyPlayer () # creating a default player
15 p2 = MyPlayer(’'P’) # a better player?

16 answer2 = p2.select_move ()

17 pl.record(answer2) # pl records what p2 played
18 print(answer2)

19 print(pl.history) # check that recording works
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Jednoduchy hra¢
oooe

Hra¢ s paméti — playerdummy_plus_mem.py

1 class MyPlayer:

2 >??A dummy player on steroids’’’

3 def __init__(self, answer="R’):

4 self.answer = answer

5 self.history = [] kazdy hra¢ bude mit svij prazdny seznam (list)
6

7 def select_move(self):

8 return self.answer

9

10 def record(self, move):

11 self.history.append(move)

12

13 if __name__ == ' _ _main__':

14 pl = MyPlayer () # creating a default player
15 p2 = MyPlayer(’'P’) # a better player?

16 answer2 = p2.select_move ()

17 pl.record(answer2) # pl records what p2 played
18 print(answer2)

19 print(pl.history) # check that recording works
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Jednoduchy hra¢
oooe

Hra¢ s paméti — playerdummy_plus_mem.py

1 class MyPlayer:

2 >??A dummy player on steroids’’’

3 def __init__(self, answer="R’):

4 self.answer = answer

5 self.history = [] kazdy hra¢ bude mit svij prazdny seznam (list)
6

7 def select_move(self):

8 return self.answer

9

10 def record(self, move): pridej move na konec seznamu
E self.history.append(move) | 55end je metoda seznamu
13 if __name__ == ' _ _main__':

14 pl = MyPlayer () # creating a default player

15 p2 = MyPlayer(’'P’) # a better player?

16 answer2 = p2.select_move ()

17 pl.record(answer2) # pl records what p2 played

18 print(answer2)

19 print(pl.history) # check that recording works
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Rizeni hry
[ Jelelelolo)

7 7
|

hry. Jak ptevedeme schéma do kédu?

Player Game Player
m Ve m
play again
select move select move
| RIP|S | o araw? [ RIPIS |
NO

evaluate

winner
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Rizeni hry
[ Jelelelolo)

7 7
|

hry. Jak ptevedeme schéma do kédu?

Player Game Player
m Ve m
play again
select move select move
[ RIPIS [t dewr |t} RIPIS |
NO

evaluate

winner
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Rizeni hry
[ Jelelelolo)

Rizeni hry. Jak pfevedeme schéma do kédu?

Player Game Player pseUdOkéd

m Ve m ——
play again
select move select move p2 = Player
\ RIP[S } o araw? } RIP[S \
NO

evaluate

winner
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Rizeni hry
[ Jelelelolo)

Rizeni hry. Jak pfevedeme schéma do kédu?

Player Game Player pseUdOkéd
m YES w p1 = Player
play again

select move select move p2 = Player

draw = True

| RIP|S | [ aawr e [ RIPIS |

evaluate

winner
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Rizeni hry
[ Jelelelolo)

Rizeni hry. Jak pfevedeme schéma do kédu?

Player Game Player pseUdOkéd
m YES w p1 = Player
play again

select move select move p2 = Player
| T 1 ‘ draw = True
| RIP|S | »odaw? e [ RIPIS |
‘ while draw:
NO

evaluate

winner
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Rizeni hry
[ Jelelelolo)

Rizeni hry. Jak pfevedeme schéma do kédu?

Player Game Player pseudo 5d
m YES w p1 = Player
play again

select move select move p2 = Player
‘ T 1 ‘ draw = True
| RIP|S | »odaw? e [ RIPIS |
‘ while draw:
NO movel = pl.select_move

move2 = p2.select_move

evaluate

winner
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Rizeni hry
[ Jelelelolo)

Rizeni hry. Jak pfevedeme schéma do kédu?

Player Game Player pseUdOkéd
m YES w p1 = Player
play again

select move select move p2 = Player
‘ T 1 ‘ draw = True
| RIP|S | »odaw? e [ RIPIS |
‘ while draw:
NO movel = pl.select_move

move2 = p2.select_move

draw = (movel == move2)

winner
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Rizeni hry
[ Jelelelolo)

Rizeni hry. Jak pfevedeme schéma do kédu?

Player Game Player pseudo 5d
m YES w p1 = Player
play again

select move select move p2 = Player
‘ T 1 ‘ draw = True
| RIP|S | »odaw? e [ RIPIS |
‘ while draw:
NO movel = pl.select_move

move2 = p2.select_move

draw = (movel == move2)

winner = evaluate(movel, move2)

winner
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Rizeni hry
0®0000

T¥ida Game

game_simple.py - jednoducha hra s jednim kolem

1 class Game:

2 def __init__(self, pl1, p2):

3 self.pl = pi

4 self.p2 = p2

5 self.winner = None

6

7 def run(self):

8 draw = True

9 while draw:

10 movel = self.pl.select_move()
11 move2 = self.p2.select_move()
12 draw = (movel == move2)

13

14 self.winner = self.evaluate(movel, move2)
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Rizeni hry
0®0000

T¥ida Game

game_simple.py - jednoducha hra s jednim kolem

1 class Game:

2 W el P P Foredant hraci do hry
4 self.p2 = p2

5 self.winner = None

6

7 def run(self):

8 draw = True

9 while draw:

10 movel = self.pl.select_move()

11 move2 = self.p2.select_move()

12 draw = (movel == move2)

13

14 self.winner = self.evaluate(movel, move2)
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Rizeni hry
0®0000

T¥ida Game

game_simple.py - jednoducha hra s jednim kolem

1 class Game:

2 def __init__(self, pl1, p2): . . ao.

3 self.pl = pI ‘ predani hraca do hry‘
4 self.p2 = p2

2 self.winner = None ‘na zadatku hry nenfvhézenlnikdo‘
7 def run(self):

8 draw = True

9 while draw:

10 movel = self.pl.select_move()

11 move2 = self.p2.select_move()

12 draw = (movel == move2)

13

14 self.winner = self.evaluate(movel, move2)
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Rizeni hry
0®0000

T¥ida Game

game_simple.py - jednoducha hra s jednim kolem

1 class Game:

2 def __init__(self, p1, p2): S TE

3 self.pl = pI ‘ predani hraca do hry‘
4 self.p2 = p2

2 self.winner = None ‘na zadatku hry nenfvhézenlnikdo‘
7 def run(self):

8 draw = True ‘dokud nezacnou hrét,jeren1ha‘
9 while draw:

10 movel = self.pl.select_move()

11 move2 = self.p2.select_move()

12 draw = (movel == move2)

13

14 self.winner = self.evaluate(movel, move2)
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Rizeni hry
0®0000

T¥ida Game

game_simple.py - jednoducha hra s jednim kolem

1 class Game:

2 def __init__(self, pl1, p2): o 1Y 1 e

3 self.pl = pI ‘ predani hraca do hry‘
4 self.p2 = p2

2 self.winner = None ‘na zadatku hry nenfvhézenlnikdo‘
7 def run(self):

8 draw = True ‘dokud nezacnou hrét,jeren1ha‘
9 while draw:

10 f movel = self.pl.select_move()

11 _ move2 = self.p2.select_move()

12 “draw = (movel == move2)

13

14 self.winner = self.evaluate(movel, move2)
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Rizeni hry
00@000

T¥ida Game

game_simple.py - jednoducha hra s jednim kolem

1 class Game:

2

3

4

5 def evaluate(self, movel, move2):

6 Cos

7 compare moves (plays) of the players and return the score for each player
8 does not consider draw

9 :param movel: move of pl

10 :param move2: move of p2

11 :return: reference to the winning player

12 T

13 if (movel, move2) in ((’'R’, 'S’), (’S’, "P’), (P, "R’)):
14 return self.pl

15 else:

16 return self.p2
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Rizeni hry
00@000

T¥ida Game

game_simple.py - jednoducha hra s jednim kolem

1 class Game:

g pokracovani kédu z predchozi stranky

4

5 def evaluate(self, movel, move2):

6 Cos

7 compare moves (plays) of the players and return the score for each player
8 does not consider draw

9 :param movel: move of pl

10 :param move2: move of p2

11 :return: reference to the winning player

12 T

13 if (movel, move2) in ((’'R’, 'S’), (’S’, "P’), (P, "R’)):
14 return self.pl

15 else:

16 return self.p2
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Rizeni hry
00@000

T¥ida Game

game_simple.py - jednoducha hra s jednim kolem

1 class Game:

g pokracovani kédu z predchozi stranky

4

5 def evaluate(self, movel, move2):

6 Cos

7 compare moves (plays) of the players and return the score for each player
8 does not consider draw

9 :param movel: move of pl

10 :param move2: move of p2

11 :return: reference to the winning player

12 T

13 if (movel, move2) in ((’'R’, ’'S’), ('S’, "P’), (P, "R’)):
14 return self.pi v8echny dvojice tahi, které vyhraje prvni hrag¢
15 else:

16 return self.p2
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Rizeni hry
00@000

T¥ida Game

game_simple.py - jednoducha hra s jednim kolem

1 class Game:

g pokracovani kédu z predchozi stranky

4

5 def evaluate(self, movel, move2):

6 Cos

7 compare moves (plays) of the players and return the score for each player
8 does not consider draw

9 :param movel: move of pl

10 :param move2: move of p2

11 :return: reference to the winning player

12 Y

13 if (movel, move2) in ((’'R’, 'S’), (’S’, "P’), (P, "R’)):
14 return self.pi ‘ v8echny dvojice tahi, které vyhraje prvni hrag¢ ‘
15 else:

16 return self.p2

‘ pokud nevyhral prvni hra&, vyhraje druhy ‘
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Rizeni hry
000®00

T¥ida Game

run_game.py - hlavni spoustéci program

1 import playerdummy_plus
2 import game_simple

3

4 if __name__ == ’~__main__" :

5 pl = playerdummy_plus.MyPlayer(’'R’)
6 p2 = playerdummy_plus.MyPlayer(’'S’)
7 g = game_simple.Game(pl1,p2)

8 g.run()

9 print(’Winner is:’, g.winner)
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Rizeni hry
000®00

T¥ida Game

run_game.py - hlavni spoustéci program

[y

import playerdummy_plus
import game_simple

import modulii - ze souborti playerdummy_plus.py a game_simple.py

’

if __name__ == '~ __main__
pl = playerdummy_plus.MyPlayer(’'R’)
p2 = playerdummy_plus.MyPlayer(’'S’)
g = game_simple.Game(pl1,p2)
g.run()
print(’Winner is:’, g.winner)

O 00O ~NOOCTL A~ WN
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Rizeni hry
000®00

T¥ida Game

run_game.py - hlavni spoustéci program

[y

import playerdummy_plus
import game_simple

import modulii - ze souborti playerdummy_plus.py a game_simple.py‘

’

if __name__ == '~ __main__
pl = playerdummy_plus.MyPlayer(’R’) vytvafim hrace
p2 = playerdummy_plus.MyPlayer(’S’) |(pFistup ke kédu z modulu)
g = game_simple.Game(pl1,p2)
g.run()
print(’Winner is:’, g.winner)

O 00O ~NOOCTL A~ WN
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Rizeni hry
000®00

T¥ida Game

run_game.py - hlavni spoustéci program

1 import playerdummy_plus

g import game_simple import modulii - ze souborti playerdummy_plus.py a game_simple.py ‘
4 if __name__ == ’~__main__

5 pl = playerdummy_plus.MyPlayer(’R’) vytvafim hrace

6 p2 = playerdummy_plus.MyPlayer(’S’) |(pFistup ke kédu z modulu)

7 g = game_simple.Game(p1,p2)  |vytvatim hru, priddvam hrace |

8 g.run()

9 print(’Winner is:’, g.winner)
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Rizeni hry
000®00

T¥ida Game

run_game.py - hlavni spoustéci program

1 import playerdummy_plus

g import game_simple import modulii - ze souborti playerdummy_plus.py a game_simple.py ‘
4 if __name__ == ’__main__

5 pl = playerdummy_plus.MyPlayer(’R’) vytvafim hrace

6 p2 = playerdummy_plus.MyPlayer(’S’) |(pFistup ke kédu z modulu)

7 g = game_simple.Game(pT,p2)  |vytvatim hru, priddvam hrace |

8 g.run() ‘odehrajjednokolo‘

9 print(’Winner 1s: , g.winner)
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Rizeni hry
000®00

T¥ida Game

run_game.py - hlavni spoustéci program

1 import playerdummy_plus

g import game_simple import modulii - ze souborti playerdummy_plus.py a game_simple.py ‘
4 if __name__ == ’__main__

5 pl = playerdummy_plus.MyPlayer(’R’) vytvafim hrace

6 p2 = playerdummy_plus.MyPlayer(’S’) |(pFistup ke kédu z modulu)

7 g = game_simple.Game(pT,p2)  |vytvatim hru, priddvam hrace |

8 g.run() ‘ odehraj jedno kolo ‘

9

print('Winner 1s: , g.winner) vypi¥ vitéze
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1 class Game:

2 def __init__(self, pl, p2, min_wins):

3 self.p1l = pl

4 self.p2 = p2

5 self.min_wins = min_wins

6 self.score = [0, 0]

7 self.winner = None

8

9 def evaluate(self, movel, move2):

10 if (movel, move2) in (('R’, ’'S’), (P, "R, ('S, "P")):
11 return 1, 0

12 elif (movel, move2) in ((’S’, 'R’), ('R’, "P’), ('P’, "S')):
13 return 0, 1

14 else:

15 return 0,0

16

17 def run(self):

18 while max(self.score) < self.min_wins:

19 round_score = self.evaluate(self.pl.play(), self.p2.play())
20 self.score[0] += round_score[0]

21 self.score[1] += round_score[1]

22

23 if self.score[@] > self.score[1]:

24 self.winner = self.pl

25 else:

26 self.winner = self.p2
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Opakovana hra - na N vitéznych

1 class Game:

2 def __init__(self, pl, p2, min_wins):

3 self.p1l = pl

4 self.p2 = p2

5 self.min_wins = min_wins

6 self.score = [0, @] . L, . ,

7 self.winner = None hra si uchovava aktudlni skére
8

9 def evaluate(self, movel, move2):

10 if (movel, move2) in (('R’, ’'S’), (P, "R, ('S, "P")):
11 return 1, 0

12 elif (movel, move2) in ((’S’, 'R’), ('R’, "P’), ('P’, "S')):
13 return 0, 1

14 else:

15 return 0,0

16

17 def run(self):

18 while max(self.score) < self.min_wins:

19 round_score = self.evaluate(self.pl.play(), self.p2.play())
20 self.score[@0] += round_score[0Q]

21 self.score[1] += round_score[1]

22

23 if self.score[@] > self.score[1]:

24 self.winner = self.pl

25 else:

26 self.winner = self.p2
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Opakovana hra - na N vitéznych

1 class Game:

2 def __init__(self, pl, p2, min_wins):

3 self.p1l = pl

4 self.p2 = p2

5 self.min_wins = min_wins

6 self.score = [0, @] . L, . ,

7 self.winner = None hra si uchovava aktudlni skére ‘
8

9 def evaluate(self, movel, move2):

10 if (movel, move2) in (('R’, ’'S’), (P, "R, ('S, "P")):
11 return 1, 0

12 elif (movel, move2) in ((’S’, 'R’), ('R’, "P’), ('P’, "S')):
13 return 0, 1

14 else: ‘ evaluate spoéita skére pro 1 kolo ‘
15 return 0,0

16

17 def run(self):

18 while max(self.score) < self.min_wins:

19 round_score = self.evaluate(self.pl.play(), self.p2.play())
20 self.score[0] += round_score[0]

21 self.score[1] += round_score[1]

22

23 if self.score[@] > self.score[1]:

24 self.winner = self.pl

25 else:

26 self.winner = self.p2
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1 class Game:

2 def __init__(self, pl, p2, min_wins):

3 self.p1l = pl

4 self.p2 = p2

5 self.min_wins = min_wins

6 self.score = [0, @] . L, . ,

7 self.winner = None hra si uchovava aktudlni skére ‘

8

9 def evaluate(self, movel, move2):

10 if (movel, move2) in (('R’, ’'S’), (P, "R, ('S, "P")):

11 return 1, 0

12 elif (movel, move2) in ((’S’, 'R’), ('R’, "P’), ('P’, "S')):

13 return 0, 1

14 else: ‘ evaluate spoéita skére pro 1 kolo ‘

15 return 0,0

16

17 def run(self):

18 while max(self.score) < self.min_wins:

19 round_score = self.evaluate(self.pl.play(), self.p2.play())

20 self.score[0] += round_score[0] N ) v o S
21 self.score[1] += round_score[1] hraje se dokud jeden z hra¢i nema
22 ~ s v i z
23 if self.score[@] > self.score[1]: pOtrebny pocet Vitezstv
24 self.winner = self.pl

25 else:

26 self.winner = self.p2
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00000e®

Diky za pozornost

Jaka byla dnes rychlost vykladu?

(A) Pristé pridejte.

(B) Tak akorét.

(C) Prosim zpomalte.

(D) Ona uZ ptednaska skonila?
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Diky za pozornost

Dnesni latka pro vas byla:

(A) Lehka az trividlni.
(B) Tak akorat.
(C) Te&zka, ztracel/a jsem se.

(D) ...
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