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Rozcvicka
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Regenim je identifikace mista pobliz Brna. Pokud je pravé 6. 11. 2009, najdete na tomto misté dal3i zpravu
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udrzovani dat pohromadé

@ zdznamy o knihdch

e ndzev knihy, autor, ISBN, rok vydani,
@ postava v pocitacové hre

e soufadnice (x, y), energie, vybaveni,
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ntice, seznamy

book = ["Godel, Escher, Bach: An Eternal Golden Braid"
"Douglas R. Hofstadter",
"978-0465026562" ,
"1999"]

print(book[0]) # title

print (book[1]) # author

nepojmenované — nutno si pamatovat poradi polozek (v hlavé,
v komentafich, v konstantach)

toto neni pékné

oy P = = = 9ac
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slovniky — pojmenované polozky

book = {"title": "Godel, Escher, Bach: An Eternal Gold

"author": "Douglas R. Hofstadter",
"isbn": "978-0465026562",
"year": "1999"}

print (book["title"])
print (book["author"])

toto neni Spatné, ale . ..
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Motivace Il

@ vlastni datové typy: nejen data, ale i funkcionalita

@ schovavani skaredych detaill

priklad: dvojrozmérné matice z prednasky o datovych typech

@ pouzitd reprezentace:
@ reprezentovany pomoci seznamu seznaml
e nepékny zpisob zjistovani velikosti matice
@ co bychom chtéli?

e spolu s matici si udrzovat informace o jeji velikosti
e mit néco, co kontroluje pfistupy do matice
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Motivace llI

objektiim se nelze vyhnout (v Pythonu a vétsiné dalich
jazykl) — zapis volani funkci pfes operator ,tecka" (Fetézce,
seznamy, slovniky, soubory)

t = "hello"

print (t.upper())

s = [7, 14, 42, 0]
s.sort ()

s .append(9)

d ={"a": 1, "b": 2}

s = d.keys()

f = open("myfile.txt")

line = f.readline()
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Slozené datové typy

Zaznamy, struktury

e datovy typ slozeny z vice polozek
@ typicky fixni pocet polozek, deklarované typy
o C: struct

@ Pascal: record
Objekty
@ dasto rozsireni struktur

@ kombinuji data a funkce (metody)
o C++, Java, Python: class
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Objektove orientované programovani

Toto neni objektové orientované programovani.

@ zde probirdme zaklady vyuziti objektl v Pythonu

e jednoduché vyuziti metod

v

e primarné nahrada za zaznamy/struktury

@ ,objektové orientované programovani“ je podstatné
e zapouzdreni, verejné/soukromé atributy
e dédi¢nost
e polymorfismus

e metodika navrhu programi
@ viz navazujici kurzy



class Person:

= name

def __init__(self, name, age):
self .name
self.age = age

def say_hello(self):
print(self.name + " says hello.")

def rename_to(self, new_name):

print(self.name + " renamed to " + new_name
self .name =

new_name

+ u_n)

Or < »
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Slovnicek pojmi

(zjednodusené)
trida obecny uzivatelsky definovany typ, charakte-
rizovan atributy
objekt konkrétni instance tridy
atribut »to co je za teckou”, atributy jsou datové a

funkéni
datovy atribut proménnd patfici tfidé /objektu (*)
metoda funkce, kterd je vazana na danou tfidu

konstruktor inicializa¢ni metoda, vytvari objekt

(*) je rozdil mezi atributem tfidy a objektu, vice pozdé&ji
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o trida: Pes

@ objekt (instance): Alik

o datové atributy: rasa, jméno, vék, poloha
@ metody: Stékej, popobéhni
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Objekty v Pythonu

@ definice tfidy: class MyObject:
@ definice metod: def do_something(self,
parameter) :

e self — povinny prvni parametr

e odkaz na aktualni objekt

e self neni klicovym slovem, jen silnou konvenci
@ objekty

e instance tridy, vlastni atributy

e pristup k atributim pomoci teckové notace
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Vytvoreni objektu

@ specidlni metoda (konstruktor):

@ predevsim inicializace atributd

class Person:
def __init__(self, name, age):
self .name = name
self.age = age

vytvoreni objektu:

homer = Person("Homer Simpson", 34)
print (homer .name)
print (homer.age)

_init__
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o teckova notace

@ objekt pred teckou se preda jako prvni parametr (self)

class Person:

def say_hello(self):
print(self.name + " says hello.")

homer.say_hello()

# Homer Simpson says hello.

Or < »
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class Person:

def rename_to(self, new_name):

print(self.name + " renamed to " + new_name + ".")
self .name = new_name

homer.rename_to("Homer Jay Simpson")

# Homer Simpson renamed to Homer Jay Simpson
print (homer .name)

# Homer Jay Simpson

Do
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Pristup k atributiim

@ primy:
e pristupujeme primo k atributu, mizeme i ménit
@ homer.name
@ neprimy:
e pomoci metod (, getters and setters")
e get name, set _name

Ktery zvolit?
@ zavisi na pouziti
@ objekt jen pro drzeni dat: pfimy pfistup je nejspise OK

@ schovdvame v objektu slozitéjsi vnitrnosti: piste metody
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PEP8 konvence: nazvy

@ jména trid:
CapWords (velkd pocatecni pismena slov, bez oddélovadil
slov)
@ atributy (datové, metody): stejné jako bézné
proménné /funkce
lowercase, lower_case_with_underscores
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@ studenti

e &as

@ matice

@ rodokmen
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@ prace se seznamem knih

@ kniha ma: nazev, autora, ISBN

@ chceme seznam nacitat/ukladat do soubort

«0O0» «F»r « =
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class Book:

def _

_init__(self, title, author, isbn):
self.title = title
self.author

= author
self.isbn isbn

geb = Book("Godel, Escher, Bach",
"Hofstadter",

"978-0465026562")
neverwhere = Book("Neverwhere",

"Gaiman",

"978-0380789016")
print (neverwhere.author)
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Knihy: naditani a ukladani

def load_library(filename):
book_list = []
with open(filename, "r") as f:
for line in f£:
a, t, i = line.split(";")
book_list.append(Book(t, a, i))
return book_list

def save_library(filename, book_list):
with open(filename, "w") as f:
for book in book_list:
f.write(book.title + ";" +
book.author + ";" +
book.isbn + "\n")



Knihy: pouziti

save_library("library.csv", [geb, neverwhere])
books = load_library("library.csv")
for b in books: print(b.title)

vytvoreny / nacitany soubor library.csv:

Godel, Escher, Bach;Hofstadter;978-0465026562
Neverwhere;Gaiman;978-0380789016
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CSV jsou super, ty chcete!

e CSV = Comma-separated values
e format pro reprezentaci tabulkovych dat

@ jednoduchy textovy format, polozky oddéleny ¢arkami
(nebo nééim podobnym)
°

vlastné ne Gplné jednoduchy a pro redlné aplikace chcete pouzit knihovny jako je csv nebo pandas
kazdopadné CSV jsou super, viz téz https://xkcd.com/1301/
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Kahoot kéd: otazky 2, 3, 4, 5

class Person:
def __init__(self, name):
self .name = name
self .best_friend = None

def set_friend(self, person):
self .best_friend = person

alice = Person("Alice")
bob = Person("Bob")
cyril = Person("Cyril")
alice.set_friend(bob)
bob.set_friend(cyril)
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Frames

Global frame

Objects

Person class

hide attributes

init function
— —|__init_ (self, name)
function
set_friend set_friend(self, person)

erson instance

._friend

e

/p
"A11r%"

Person instance

Person instance

best_friend

None

name

"Cyril”

Do
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class Point:
def __init__(self, x, y):
self.x = x
self.y =y

def shift(self, x, y):
self.x += x

self.y +=y
a = Point (3, 2)
b = Point(1, 4)

points = [a, b, Point(0, 2)]
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@ reprezentace studentt a kurzl

@ kurz ma seznam zapsanych student(

class Student:

self .uco

uco
self .name

def __init__(self, uco, name):

name

«0O0» «F»r <«



class Course:
def __init__(self, code):
self.code = code
self.students = []

def add_student(self, student):
self.students.append(student)

def print_students(self):
i=1
for s in self.students:
print(str(i) + ".",
str(s.uco),
s.name, sep="\t")
i+=1

[m} = =

Do
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jimmy = Student (555007, "James Bond")

ib111 Course("IB111")
ib111.add_student (Student (555000, "Luke Skywalker"))
ib111.add_student (jimmy)
ib111.add_student (Student (555555, "Bart Simpson"))
ib111.print_students()

# 1. 5565000 Luke Skywalker
# 2. 555007 James Bond
# 3. 555555 Bart Simpson

oy P = = = 9ac
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Studenti a kurzy: razeni

Co kdyz chceme sefazeny seznam studenti?

@ prirozené sorted(self.students) nefunguje — neni
definovano usporadani na studentech
@ moznosti:
e definovat usporadani na studentech — metoda
__1t__(self, other)
o sorted(self.students, key=lambda s: s.name)
e pouZzit pomocny seznam a ten seradit:
tmp = [(s.name, s.uco) for s in
self.students]

@ co usporadani abecedné podle prijmeni?
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(jednoduchd naivni verze, pofadné: knihovna datetime)

class Time:
def __init__(self, h, m, s):
self . hours = h
self .minutes
self.seconds = s
self.validate()

def validate(self):
if self.seconds >= 60:
self .minutes += self.seconds // 60
self.seconds self.seconds % 60
if self . minutes >= 60:
self .hours += self.minutes // 60
self .minutes = self.minutes 7 60 _

Do
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class Time: # ... continued ...
def pretty_print(self):
print ("{}:{:02}:{:02}" . format(self . hours,

self .minutes,
self.seconds))

def add_seconds(self, sec):
self.seconds += sec
self.validate()

t = Time(1, 30, 72)
t.pretty_print()
t.add_seconds (107)
t.pretty_print()

# 1:07:12 R
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oproti drivéjsi ukazce prace s maticemi:
@ chceme uchovavat i jejich velikost

@ chceme bezpecny pristup k prvkim

class Matrix:

def __init__(self, rows, cols):
self.rows

rows
self.cols

= cols
self .matrix

[[0 for i in range(self.cols)]
for i in range(self.rows)]

DA
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class Matrix: # ... continued .
def check(self, row, col):

if row < 0 or row >= self.rows:
print("Bad row index.")
return False

if col < 0 or col >= self.cols:
print("Bad column index.")
return False

return True

def get(self, row, col):
if self.check(row, col):
return self .matrix[row] [col]
def set(self, row, col, value):
if self.check(row, col):
self .matrix[row] [col] = value

fae
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Matice: nasobeni

def matrix_mult(matL, matR):

if matlL.cols != matR.rows:
print("Incompatible matrices.")
return

result = Matrix(matL.rows, matR.cols)
for i in range(matL.rows):
for j in range(matR.cols):
for k in range(matL.cols):
result.set(i, j, result.get(i, j) +

matL.get (i, k) *
matR.get(k, j))

return result
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Cisté ilustrativni priklad

redlnéjsi verze by vyuZivala:

@ pretizeni operdtoru krat: _mul _
@ vyjimky

@ ...a nebo rovnou numpy

«0O0» «F»r <«



Priklad: rodokmen

@ rozsirime objekt pro osoby o rodi¢ovské vztahy
@ pro jednoduchost jen jeden rodic¢
e uvazujme jen zeny — Mater certa, pater incertus est.
@ rodokmen ~ strom potomkyn
@ pro kazdou Zenu si pamatujeme:
e jméno
e matka
e seznam dcer

@ matka, seznam dcer — odkazy na objekty (abychom s nimi
mohli pracovat), nikoliv ,, jména"
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class Woman:

def

def

alice =

__init__(self, name):
self .name = name

self .mother = None
self .daughters = []

add_daughter(self, daughter):
self.daughters.append(daughter)
daughter .mother = self

Woman ("Alice")

mary = Woman('"Mary")
lisa = Woman("Lisa")

carol =

Woman ("Carol")

alice.add_daughter(mary)
alice.add_daughter(lisa)
mary.add_daughter(carol)
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print(carol.mother.name)

# Mary
print(alice.mother.name)
print(len(lisa.mother.daughters))

# error message

# 2
def siblings(a, b):
return a.mother != None and a.mother == b.mother
print(siblings(mary, alice)) # False
print(siblings(mary, lisa)) # True

DA
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Chceme vypsat textové znazornény rodokmen — odsazeni
podle generaci:

Jak to udélat?

«O0» «F»r « =)
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Rekurze!

def draw_family_tree(woman, level=0):
print ((" " % level) + woman.name)

for daughter in woman.daughters:

draw_family_tree(daughter, level + 1)

«O0» «F»r « =)
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Rodokmen: nejstarsi predkyné

Rekurzivné:

def oldest_ancestor (woman) :
if woman.mother == None:
return woman
return oldest_ancestor (woman.mother)

Iterativné:

def oldest_ancestor2(woman) :
while woman.mother != None:
woman = woman.mother
return woman
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Chceme vypocitat podet vSech potomkyri (i nepfimych)

«O0» «F»r « =)
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Rodokmen: pocet potomkyn

Chceme vypocitat pocet viech potomkyri (i nepfimych).

rekurze s navratovou hodnotou:
@ funkce count_offspring() vraci polet potomkyn

@ hodnotu vypocditdme pomoci volani count_offspring()
na dcerach
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Rodokmen: pocet potomkyn

def count_offspring(woman) :
count = 0
for daughter in woman.daughters:
count += 1 + count_offspring(daughter)
return count

Pozn. count_offspring by téz mohla byt metoda tridy Woman
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Varovani: Statické atributy

@ definovany pfimo ve tridé
@ patri samotné trid€, ne objektiim
@ maji svilj smysl, ale v tuto chvili spise zdroj chyb

@ v tomto predmétu radéji nepouzivejte

class MyClass:

x =0
def __init__(self, n):
self.y = n
print (MyClass.x) #0
my_object = MyClass(17)
print (my_object.y) # 17

print (my_object.x) # 0 (same as MyClass.z)
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Statické atributy: ilustrace problému

class Person:
hobbies = []
def __init__(self, name):
self .name = name
def add_hobby(self, hobby):
self .hobbies.append (hobby)

mirek = Person("Mirek Dusin")
mirek.add_hobby("running")
mirek.add_hobby("world peace")
bidlo = Person("Dlouhe Bidlo")
bidlo.add_hobby("alkohol")

print (mirek.hobbies)
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Python 3.6

class Person:
hobbies = [1
def __init_ (self, name):
self.name = name
def add_hobby(self, hobby):
self.hobbies.append(hobby)

w N e W e

mirek = Person("Mirek Dusin")
mirek.add_hobby("running")
10 mirek.add_hobby("world peace")
11 bidlo = Person("Dlouhe Bidlo")
12 bidlo.add_hobby ("alkohol")

©

Edit code | Live programming
s just executed
execute

fde to set 2 breakpoint; use the Back and Forward buttons ta jump there.

Frames Objects

Global frame Person class
lide attributes
mirek |« —M—| _ in1t_(se1f, name)

function

bidlo
L add_hobby| ..y nonby (se1t, nobby)

list

hobbies| |© 2 |2
"running” | "world peace”

“"alkohol"

Person instance
name | "Mirek Dusin”

Person instance

name | "Dlouhe Bidlo”

Do
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Varovani: kopirovani objekt(

Co udéla?

a = Matrix(2, 2)
a.set(0, 1, 6)
b=a

b.set(0, 0, 7)
print(a.matrix)

Vytvoreni aliasu, nikoliv kopirovani (podobné jako u seznamil)!
Jak kopirovat?
@ knihovna copy: copy (mélka kopie), deepcopy (hlubokd
kopie)
@ vytvorit specialni kopirovaci konstruktor
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Shrnuti

Zaznamy/struktury

@ pouzivdme pro seskupeni souvisejicich dat

@ v Pythonu pfimo nejsou
Objekty

@ slozité€jSi nez zdznamy

@ data + metody

@ v tomto predmétu je pouzivame primarné jako zaznamy s
jednoduchymi metodami

@ vice o objektové orientovaném programovani (dédiénost,
polymorfismus, objektovy ndvrh) v navazujicich
predmétech
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