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Motivace

Udrzovani dat pohromadé

v /)

@ priklad: chceme uchovavat zdznamy o knihach
@ nazev knihy, autor, ISBN, apod.

Jak reprezentovat?

@ ntice (tuples)

@ neménné, nepojmenované
@ seznamy

e ménitelné, nepojmenované (je nazev prvni nebo autor prvni?)
@ slovniky

Jde to i jinak?
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Motivace

Schovavani skaredych detaili

o priklad: vzpomente si na dvojrozmérné matice z prednasky o datovych
typech
@ reprezentovany pomoci seznamu seznami
@ nepékny zplsob zjistovani velikosti matice

Co bychom chtéli?

@ spolu s matici si udrzovat informace o jeji velikosti
@ mit néco, co kontroluje pristupy do matice
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Motivace

Vlastni datové struktury

@ co kdybychom chtéli mit né&jakou vlastni datovou strukturu?
@ napr. zfetézeny seznam (viz pfednasku 30. 10.)

Operator ,,tecka“
@ uz jsme vidéli u seznami, slovniki apod.
= [7, 14, 42, 0]

s.sort ()
s.append (9)

]

Q.
1]

{nau: 1, “b“l 2}
d.items()

s =

@ co to znamen3, jak se to lisi od volani funkci?
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Slozené datové typy

Zaznamy, struktury

@ datovy typ slozeny z vice polozek

@ typicky fixni pocet, deklarované typy
o C: struct

@ Pascal: record

Objekty

@ Casto rozsifeni struktur
@ kombinuji data a funkce (metody)
o C++, Java: class
@ mnohem komplikovangjsi
o dédi¢nost, polymorfismus
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Objekty v Pythonu
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Varovani

Pozor!

@ toto neni objektové orientované programovani (OOP)

@ OOP je podstatné slozitéjsi

@ zde pouzivdme objekty jen velmi jednoduchym zpiisobem
@ nihrada za zadznamy (struktury)
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Objekty v Pythonu

Objekty

@ atributy
@ typ objektu: tfida (class)
@ definuje metody — funkce, které pracuji s objekty

Tridy

class MujObjekt:
# definice metod

Metody

def metoda(self, jinyParametr):
# néjaky kod

@ self je povinny prvni parametr
@ odkaz na aktualni objekt
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Objekty v Pythonu

Inicializace objektu — specialni metoda __init__
@ pomoci ni inicializujeme atributy objekt(

@ k atributdm pristupujeme pomoci teCkové notace

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

Vytvoreni objektu

homer = Person("Homer Simpson", 34);

print homer.name # Homer Simpson
print homer.age # 34
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Objekty v Pythonu

Pouziti metod

@ opét 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.
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Objekty v Pythonu

Pouziti metod

@ metody mizou mit i dalsi parametry
@ metody mizou modifikovat objekt

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
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Objekty v Pythonu

P¥istup k atributim

@ primy: homer .name
@ atributy tak midzeme i ménit
@ nepfimy: pomoci metod

Ktery zvolit?

@ zavisi na pouziti
@ objekt jen pro drzeni dat: pfimy pFistup je nejspise OK

vvvvvv
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Priklady pouziti objekti v Pythonu knihovna

P¥iklad 1 — knihovna

@ chceme si pamatovat seznam knih
@ kniha ma
@ nazev
@ autora
e ISBN
@ chceme seznam naditat/ukladdat do soubord

class Book:
def __init__(self, author, title, isbn):
self.author = author
self.title = title
self.isbn = isbn

dune = Book("Frank Herbert", "Dune", "978-0441172719")
temno = Book("Bohuslav Balcar & Petr Stepanek",
"Teorie mnozin', "80-200-0470-X")
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Priklady pouziti objekti v Pythonu knihovna

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(a, t, 1))
return book_list

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

save_library("library.csv", [dune, temno])
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Priklady pouziti objekti v Pythonu

Pr¥iklad 2 — databaze student(i a predméti

@ chceme jednoduchou databazi predmétil a studenti
@ student ma

e UCO

@ jméno
@ predmét ma

o kdd

@ seznam studentl
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Priklady pouziti objekti v Pythonu

class Student:

def

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

class Course:

def

def

def

__init__(self, code):
self.code = code
self.students = []
add_student (self, student):
self.students.append(student)
print_students(self):

i=1

for s in self.students:
print str(i) + ".",
print str(s.uco) + "\t" + s.name
i+=1
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Priklady pouziti objekti v Pythonu studenti

jimmy = Student (555007, "James Bond")

ib111 = Course("IB111")
ib111.add_student (Student (555000, "Jan Novak"))

ib111.add_student (jimmy)
ib111l.add_student (Student (555555, "Krystof Harant"))

ib111l.print_students()

# 1. 555000 Jan Novak

# 2. 555007 James Bond

# 3. 555555 Krystof Harant
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Priklady pouziti objekti v Pythonu

Priklad 3 — prace s ¢asem

class Time:

def

def

__init__(self, h, m, s):

# zde by mohla byt kontrola vstupd
self.hours = h

self .minutes

m
self.seconds = s
self.validate()
validate(self):
if self.seconds >= 60:
self.minutes += self.seconds / 60
self.seconds = self.seconds 7 60
if self.minutes >= 60:
self.hours += self.minutes / 60
self .minutes = self.minutes % 60
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Priklady pouziti objekti v Pythonu cas

class Time:

# ... pokracovani ...
def pretty_print(self):
print str(self.hours) + ":" + str(self.minutes) + \

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

t = Time(1,30,72)
t.pretty_print () # 1:31:12
t.add_seconds (107)
t.pretty_print () # 1:32:59
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Priklady pouziti objekti v Pythonu

Priklad 4 — matice

@ chceme uchovavat i jejich velikost
@ chceme bezpecny pristup k prvkiim

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) ]
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Priklady pouziti objekti v Pythonu

class Matrix:

# ...

def

def

def

pokracovant ...

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

get(self, row, col):

if self.check(row, col):
return self.matrix[row] [col]

set(self, row, col, value):

if self.check(row, col):

self .matrix[row] [col] = value
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Priklady pouziti objekti v Pythonu matice

def matrix_mult(matL, matR):

if matL.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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Priklady pouziti objekti v Pythonu

Ptiklad 5 — jednosmérné zfetézeny seznam

class Node:

def

__init__(self, data):
self.data = data
self.next = None

class List:

def

def

def

__init__(self):

self.first = None

insert_at_start(self, data):

node = Node(data)

node.next = self.first

self.first = node

delete_first(self):

if self.first != None:
self.first = self.first.next
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Priklady pouziti objekti v Pythonu zfetézeny seznam

def output(self):
node = self.first
while node != None:
print node.data
node = node.next

= List()
.insert_at_start("Hello")
.insert_at_start("Ahoj")
.output )

Ahoyj

Hello

.delete_first()

.output ()

Hello

ER /T R SR/ N I T )
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Priklady pouziti objekti v Pythonu

Priklad 6 — rodokmen

@ chceme vytvorit rodokmen
@ kazdy objekt bude reprezentovat clena rodiny
@ kazdy ¢len rodiny ma
@ jméno
@ seznam déti
@ rodice
@ pro zjednoduseni:
@ kazdy ma v rodokmenu jen jednoho rodice
o typické pro rodokmeny s jednim prapredkem
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Priklady pouziti objekti v Pythonu rodokmen

class Person:

def __init__(self, name):
self .name = name
self.parent = None
self.children = []

def add_child(self, child):
self.children.append(child)
child.parent = self

@ chceme rodokmen vykreslit (napf. textové) - jak? rekurzil

def draw_family_tree(person, level = 0):
print (" " % level) + person.name
for child in person.children:

draw_family_tree(child, level + 1)
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Priklady pouziti objekti v Pythonu

abe = Person("Abraham Simpson")

homer = Person("Homer Simpson")
abe.add_child(homer)
homer.add_child(Person("Bart Simpson"))
homer.add_child(Person("Lisa Simpson"))
homer.add_child(Person("Maggie Simpson'"))

draw_family_tree(abe)

# Abraham Stimpson

# Homer Simpson

# Bart Simpson

# Lisa Simpson

# Maggie Simpson
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Priklady pouziti objekti v Pythonu rodokmen

bart, lisa, maggie = homer.children

print bart.name # Bart Simpson
print bart.parent.name # Homer Simpson

@ chceme funkci siblings(a,b), kterd zjisti, jestli jsou a, b sourozenci

def siblings(a, b):
if a.parent != None:
return a.parent == b.parent
else:
return False

print siblings(bart, lisa) # True
print siblings(homer, bart) # False
print siblings(maggie, abe) # False
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Priklady pouziti objekti v Pythonu rodokmen

@ chceme najit nejstarsiho predka v rodokmenu: oldest_ancestor
@ jak na to? rekurzi!

def oldest_ancestor(person):
if person.parent == None:
return person
else:
return oldest_ancestor(person.parent)

@ Slo by to samozrejmé i iterativné:

def oldest_ancestor2(person):

while person.parent != None:
person = person.parent
return person
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Priklady pouziti objekti v Pythonu rodokmen

@ chceme spoditat celkovy podet vSech (pfimych i nepfimych) potomkd

zadané osoby
@ jak na to? rekurzi!

def count_offspring(person):
count = 0
for child in person.children:

count += 1 + count_offspring(child)
return count

print count_offspring(abe) # /

@ zde by iterativni feSeni bylo komplikovanéjsi

IB111 ptednaska 9: slozené datové typy, objekty

20. listopad 2015

30 / 34



Priklady pouziti objekti v Pythonu rodokmen

@ vykresleni graficky
o format GraphViz
@ webova verze na http://www.webgraphviz.com

def add_transitions(person):
for child in person.children:
print '"' + person.name + '" -> "' + child.name + '"'
add_transitions(child)

def create_family_tree_graph(person):
print "digraph {"
add_transitions(person)
print "}"
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http://www.webgraphviz.com

Na co si dat pozor

Statické atributy

o definovany pfimo ve tridé
@ patfi samotné tFidé, ne objektim
@ v tomto predmétu: radéji nepouzivejte

class Trida:
x =0
def __init__(self, n):
self.y = n

print Trida.x #0

objekt = Trida(i7)

print objekt.y # 17

print objekt.x # 0 (ve skutecnosti je to Trida.z)
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Na co si dat pozor
V cem je problém?

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

mirek = Student("Mirek Dusin")
mirek.add_hobby("pomahani slabsim")
mirek.add_hobby("svetovy mir")

bidlo = Student("Dlouhe Bidlo")
bidlo.add_hobby("alkohol")

print mirek.hobbies # 277
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Shrnuti

Zaznamy /struktury

@ pouzivadme pro seskupeni souvisejicich dat
@ v Pythonu pfimo nejsou
Objekty
o slozitéjsi nez zdznamy
@ maji metody
@ v tomto predmétu je pouzivdme jen jako zaznamy
@ vice se o nich dozvite v jinych predmétech
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