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Dnes ...

set, frozen set

ist comprehensions (generatorova notace)

mala ukazka grafického vystupu a mereni efektivity
logické funkce

generatory



slajdy nejsou vse

kliCové podnety

kody z prednasky na hrani - refaktorujte, zlepsujte, pridavejte funkcionalitu
http://cw.fel.cvut.cz/wiki/courses/b4b33rph/literatura
https://stackoverflow.com,

patecni odpoledni cviceni

Programuijte!
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mnozina - set, frozenset

1 >> a = set([1,2,3,3]) A:{1,2,3,3}
2 >>> print(a) B:{1,2,3}

C:{3,3}
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mnozina - set, frozenset

1 >> a = set([1,2,3,3]) A:{1,2,3,3}
2 >>> print(a) B:{1,2,3}
C: 13,3}
3 >>> b = set([2,3,4]) A:4{1,2,3,4}
4 >>>a | b B:{1,2,2,3,3,3,4}
C:43,3,3}
5>>>a &b A:{2,3,4}
B: {2,3}

set - mutable

frozenset - Immutable
https://docs.python.org/3.8/library/stdtypes.html

#set-types-set-frozenset



https://docs.python.org/3.8/library/stdtypes.html#set-types-set-frozenset
https://docs.python.org/3.8/library/stdtypes.html#set-types-set-frozenset

List comprehensions

e |iIst comprenhensions - kompaktni vytvoreni seznamu bez
explicitni for smycCky

 nekdy se rika generatorova notace, ale generator ma
specificky vyznam

+ [x**2 for x in range(-10,10)]

+ [x*%*(0.5) for x in range(-10, 10) if x>0]



birthday problem

* Skupina N osob

e Jak velka je pravdepodobnost ze

alespon jedno datum narozeni

neni unikatni?

* Pro jak velke N zacne byt
pravdepodobnelsi, ze alespon

jedny narozer

Ny |SOU spolecné?
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Hlavni zkouseci smycCka

def compute_stats(total trials, matching_fcn):
prob_of_matching_dates = {}
for group_size in range(?2, ) :
prob_of _matching_dates[group_size] =
for trial in range(total_trials):
if matching _fcn(group_size):
prob_of _matching _dates[group size] += 1/

NOO L WN -

total trials
8 return prob_of_matching_dates

matching_Tfcn je odkaz na funkci, ktera vraci True, pokud v nahodné
vygenerovaném seznamu narozenin je shoda.



Liné reseni
1 def is _matching_date(group_size):

2 days = [random.randint(1,365) for i in range(group_size)]
3 return len(days) !'= len(set(days))



WN =

~ OWN -

days =

return len(days)

start time

Liné reseni

def is matching _date(group_size):

[random. randint (

]

) for i in range(group_size)]

= len(set(days))

Jak merit rychlost

= time.time()

probs_of _matching = compute stats( , 1s_matching_date)
elapsed _time = time.time() - start_time
print('Elapsed time:', elapsed_time)



matplotlib.pyplot birthday_problem.py

Birthday problem simulations
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Line reseni je liné
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e potrebujeme pocitat vse”?
e stacCi prvni pripad spolecenych narozenin

e algoritmus!



Piskvorky
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https://cs.wikipedia.org/wiki/Piskvorky



Dekompozice problemu

o premyslejme jak rozlozit slozity problém na jednodussi
e |dealne tak jednoduché, ze je trivialni je implementovat
e obvykle to pak musime stejne prepsat

- my_super_player.play(play_field)



Logické funkce

* 1S 1nside

e 1S_wlnning

* 1S_empty

« 1s_full

Vraceji True nebo False
/Zprehlednuji hlavni ideu algoritmu

Vyplati se | kdyz trivialni. Volani funkce neco nestoji ...

ale obvykle program zpomaluji jiné veci nez volani funkci



OO00ONOUTEL WN K

class BasePlayer:
def init (self, mine_sym, opponent_sym, empty_sym):
self.m = mine_sym
self.o = opponent_sym
self.empty = empty_sym
self.pf = playfield.PlayField(empty_sym=self.empty)

def play(self, field):
self.pf.update(field)
poss_moves = self.pf.get_all possible_moves()
return self.find _best _move(poss_moves)

def find best move(self, moves):
return moves [0]

class RandomPlayer(BasePlayer):
def find best move(self, moves):
return random.choice(moves)



=
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def get _all possible_moves(self):

:return: list of all possible moves (tuples)

return list(self.empty _pos())

def empty pos(self):
""generate all empty positions™""
for r, ¢ in self.all_pos():
if self.is _empty(r, c):
vield r, c



generatory

o efektivni zpusob jak generovat sekvence pro for smycky
e |epsSinez: 1) vytvor seznam, 2) iteruj pres ne;

e zprehledneni programu



1 def generate_squares(max_square):
2 iIninil

3 List of squares, starts at 0, stops before > max_square
4 » param max_square:

5 ryleld:

6 >>> list(generate_squares(10))
7 [0, 1, 4, 9]

8 iIninil

9 sqr = 0

10 i =20

11 while sgr<max_square:

12 yield sqr

13 1 = 1+1

14 sqr = 1xk%k/

>>> [xx*2 for x in range(10)] generators.py



>>2>

>>2>

>>2>

>>2>

>>2>

OO NOOUT LB WN K

>>2>

import generators

sqg = generators.generate_squares(100)

next(sqg)
next(sqg)
next(sqg)

list(sqg)

Uvidime:

A: [0, 1,4 9 16, 25, 36, 49, 64, 81]

B: [9, 16, 25, 36, 49, 64, 81]
C: chyba za béhu programu

1 = 1+1
sqr = 1xx/

1 def generate _squares(max_square):
2 sqr = 0

3 i=0

4 while sgr<max_square:

5 yield sqr

. .

7/




>>2
>>2
>>2

0

>>2

1
>>>

A
>>2>

>>2>

QOO NOOUITEL WN =

=

import generators

sgqg = generators.generate_squares(100)

next(sqg)
next(sqg)
next(sqg)

a = list(sqg)
next(sqg)

Radek 10 ukaze:

A: 9
B: O

C: chyba za béhu programu

D: 81

1 def generate _squares(max_square):
2 sqr = 0

3 i=20

4 while sgr<max_square:

5 yield sqr

6 1 = 1+1

7/ sqr = 1xx/




OCOO0ONOUT S WN K-

vield, generatory - proc?

def is winning_too_generous(self):
for r in range(self.size):
for c i1n range(self.size):
if self.is_empty(r,c):
continue
for direction in self.directions[0:4]:
1f self.is dir_winning(r,c,direction):
return True
return False
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vield, generatory - proc?
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for c i1n range(self.size):
if self.is_empty(r,c):

o ,,w,contlnue _
“Ffor direction 1in self.directions[0:4]:
1f self.is dir_winning(r,c,direction):
return True

return False



OUlTEl, WN -

pro vsechny neprazdne pozice

def is winning_too_generous(self):
for r,c in self.non_empty_pos():
for direction 1in self.directions[0:4]:
if self.is dir _winning(r,c,direction):
return True
return False



pro vsechny neprazdne pozice

1 def is_winning_too_generous(self):

2 for r,c in self.non_empty_pos():
3 ~for direction in self.directions[0:4]:
4 if self. 1s_d1r_W1nn1ng(r c,direction):
5 return True
6 return False



OCoOoONOULES, WN K

yield misto return

def non_empty pos(self):
"""generate all non—-empty positions™""
for r,c in self.all_pos():
if not(self.is_empty(r, c)):
yield r,C

def all pos(self):

generator for all field positions
»param self:
ylield: r,cC
for r in range(len(self.field)):
for c in range(len(self.field[0])):
yield r,C



OCoOoONOULES, WN K

def

def

yield misto return

non_empty_pos(self):
"""generate all non-empty positions"""
for r,c 1n self.all_pos():
if not(self.is empty(r, ciM:
yield r,cC |

all _pos(self):

generator for all field positio;S

»param self: f

yield: r,cC

for r 1in range(len(self fle,{))

for ¢ in range(len(self.field[0])):
yield r,cC -



range is not a generator

e Casto ho tak pouZivame
» <class 'range'>
o /Kusme si ho predstavit jako liny seznam (lazy list)

e ma délku, muzeme indexovat



OO UL BS,WNE

sekvence pozic v jednom smeru

def get seq(self, start_pos, direction, sym):

r,c = start_pos

positions = [(r,c)]

r,c = r+direction['r'], c+direction['c"']

while self.is_inside(r,c) and sym==self.field[r][c]:
positions.append((r, c))
r,c = r+direction['r'], c+direction['c"']

return frozenset(positions)



OOO0ONOULES,WNE

kompletni sekvence

def get_all _sequences(self, pos, sym):

:param pos: r,c tuple

»param sym: symbol of the player that moves

» return: sequence: lenght dictionary

forward_sequences = []

sequences = {7}

for direction in self.directions[0:4]:
seq = self.get_seq(pos, direction, sym)
forward_sequences.append(seq)

for i in range(4):
seq = self.get _seq(pos, self.directions[i + 4], sym)
complete_sequence = forward_sequences[i] | seq
sequences [complete_sequence] = len(complete_sequence)

return sequences



OO NOUITERL, WN -

kompletni sekvence

def get_all _sequences(self, pos, sym):
:param pos: r,c tuple
»param sym: symbol of the player that moves
» return: sequence: lenght dictionary
forward_sequences = []
sequences = {7}
for direction in self.directions[0:4]:
seq = self.get_seq(pos, direction, sym)
forward_sequences.append(seq)
for i in range(4):
seq = self.get _seq(pos, self.directions[i + 4], sym)
~_complete_sequence = forward_sequences[i] | seq
"~ sequences [complete_sequence] = len(complete_sequence)
return sequences

sjednoceni sekvence vpred a vzad



