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@ objekty a strukturovand data — rychly tvod
@ ukazka na Zivo — objekty + opakovani
@ KvIS s priklady na objekty

@ styl, rozbor odevzdanych ptikladi z Umime informatiku



udrzovani dat pohromadé&

@ zdznamy o knihach

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

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

Jak reprezentovat?

«0O>» «Fr « E»

«E>»
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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 po¥adi polozek (v hlavé,
v komenta¥ich, v konstantéch)

toto neni pékné



TITLE = 0O

AUTHOR = 1

"Douglas R. Hofstadter",
"978-0465026562",
1999]

print (book [TITLE])

book = ["Godel, Escher, Bach: An Eternal Golden Braid"
print (book [AUTHOR])

lepsi jak pFedchozi, ale porad skaredé

i
-
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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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@ vlastni datové typy: nejen data, ale i funkcionalita
@ schovavani Skaredych detaili

40> «Fr « >
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Motivace Il

@ vlastni datové typy: nejen data, ale i funkcionalita

@ schovdvani Skaredych detaill

pfiklad: dvojrozmérné matice z predndsky o datovych typech
@ pouZzitd reprezentace:
@ reprezentovany pomoci seznamu seznamfi
e nepé&kny zplisob zjistovani velikosti matice
@ co bychom chtéli?

e spolu s matici si udrZovat informace o jeji velikosti
e kontrolovat pfistupy do matice
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jazyki)

@ objektiim se nelze vyhnout (v Pythonu a v&tsing& dal3ich

@ zapis volani funkci p¥es operator , te¢ka“

o Yetézce, seznamy, slovniky, soubory,

«40>» «F»r « =

=) <=
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t = "hello"
print (t.upper())

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

s .append (9)

d — {uan: 1, llbll: 2}
s = d.keys(O)

f = open("myfile.txt")

line = f.readline()

Pro¢ t.upper () a ne upper(t)?
Bez povédomi o objektech to nedavd smysl.

u}
8]
it
i
Uy

Do
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SloZené datové typy

Zaznamy, struktury
@ datovy typ sloZeny z vice poloZek
@ typicky fixni pocet polozek, deklarované typy
e C: struct

@ Pascal: record

Objekty
@ Casto rozsiteni struktur
@ kombinuji data a funkce (metody)
@ C++, Java, Python: class
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Objektové orientované programovani

@ zde probirame zaklady vyuZiti objektl v Pythonu

e primdrn& nahrada za zaznamy/struktury
e jednoduché vyuZiti metod

@ ,objektové orientované programovani* je podstatné
slozit&jsi

zapouzd¥eni, vefejné/soukromé atributy

dédi¢nost

polymorfismus

metodika ndvrhu programi

@ viz navazujici kurzy (Java, C++)
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Urovné porozuméni objektim

© pochopeni zakladnich konceptii, porozuméni vestavénym
typdm

@ pouziti objektil jako zdznamy/struktury (shlukovani dat)

© vyuZiti objektli s metodami

@ plné objektové orientované programovani
v IB113 pouze bod 1.

body 2. a 3. |ze zvladnout samostudiem
na bod 4. se urcité hodi kurz
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class Person:

def

_init__(self, name, age):
self .name

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

+ II.II)
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-
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v
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Slovni¢ek pojmd

(zjednodugeng)
trida obecny uZivatelsky definovany typ, charakte-
rizovan atributy
objekt konkrétni instance t¥idy
atribut »to co je za te¢kou”, atributy jsou datové a

funkéni
datovy atribut promé&nnd patfici t¥idé/objektu (*)
metoda funkce, ktera je vazana na danou tfidu

konstruktor inicializa¢ni metoda, vytva¥i objekt

(*) je rozdil mezi atributem t¥idy a objektu
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o tfida: pes

@ objekt (instance): Alik

@ 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 aktudlIni objekt
e self neni kli¢ovym slovem, jen silnou konvenci

@ objekty
e instance t¥idy, vlastni atributy
e pfistup k atributim pomoci te¢kové notace
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Vytvoreni objektu

__init__

@ specidlni metoda (konstruktor):

@ predevsim inicializace atributi

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)

17/63



@ teckova notace

@ objekt p¥ed tetkou se preda jako prvni parametr (self)

class Person:

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

homer.say_hello()

# Homer Stimpson says hello.

i
-

Do
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class Person:

def rename_to(self, new_name):

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

homer .rename_to("Homer Jay Simpson")

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

# Homer Jay Simpson

«O>» <Fr «E>» (>
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P¥istup k atributiim

@ primy:
e pristupujeme p¥imo k atributu, miZeme i ménit
e homer.name
@ nepfimy:
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 vnitFnosti: piste metody
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PEP8 konvence: nazvy

@ jména t¥id:
CapWords (velkd potate¢ni pismena slov, bez odd&lovali
slov)

@ atributy (datové, metody): stejné jako b&zné
promé&nné/funkce
lowercase, lower_case_with underscores
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@ knihy
@ studenti
@ Cas

@ matice

@ textové obrazky
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@ prace se seznamem knih

@ kniha m3a: nazev, autora, ISBN

@ chceme seznam natitat/ukladat do souborti
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class Book:

def _

self.author =
self.isbn

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

author

= isbn

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

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

"Gaiman",

"978-0380789016")
print (neverwhere.author)

i
-
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/ 7/

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")
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Knihy: pouZiti

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

vytvoreny / natitany soubor library.csv:

Godel, Escher, Bach;Hofstadter;978-0465026562
Neverwhere;Gaiman;978-0380789016
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@ reprezentace student( a kurzli

@ kurz md seznam zapsanych studenti

class Student:
def _

_init__(self, uco, name):
self.uco uco
self .name

name

«0O» «Fr «E» <
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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")

ib113 = Course("IB113")
ib113.add_student (Student (555000, "Luke Skywalker"))
ib113.add_student (jimmy)
ib113.add_student (Student (555555, "Bart Simpson'"))
ib113.print_students()

# 1. 555000 Luke Skywalker
# 2. 555007 James Bond
# 3. 5556555 Bart Simpson

u}
8]
1
n
it

Do
29/63



Studenti a kurzy: Fazeni

Co kdyZ chceme sefazeny seznam studenti?

@ prirozené sorted(self.students) nefunguje — nenfi
definovdno usporadéani na studentech
@ moZnosti:
e definovat uspofadani na studentech — metoda
__1t__(self, other)
e sorted(self.students, key=lambda s: s.name)
e pouZit pomocny seznam a ten sefadit:
tmp = [(s.name, s.uco) for s in
self.students]

@ co usporadani abecedné podle p¥ijmeni?
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(jednoducha naivni verze, poradné: 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.migyteg % 60

Do
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class Time: # ... continued ...
def add_seconds(self, sec):
self.seconds += sec
self.validate()

def pretty_print(self):
print ("{}:{:02}:{:02}" . format (self . hours,
self .minutes,
self.seconds))

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

u}
8]
1
n
it
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oproti d¥ivéjsi ukazce prace s maticemi:

@ chceme uchovavat i jejich velikost

@ chceme bezpelny pfistup 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)]

Do
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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

Do
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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

Do
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Cisté ilustrativni ptiklad

redIn&jsi verze by vyuzivala:

@ pretizeni operdtoru krdt: __mul__
@ vyjimky, pfip. assert

@ ...a nebo rovnou numpy
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@ objekt reprezentujici obrazek

@ metody: pfidej bod, pFidej ¢tverec, zkombinuj s jinym
obrazkem, ...
@ ,textové” vykresleni

= demo ukdzka programovani

40> «F)»r <«
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Varovani: Statické atributy

@ definovany pfimo ve tfidé
@ patfi samotné t¥idé, ne objektim
@ maji svij smysl, ale p¥i zalatcich spiSe zdroj chyb

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.zx)
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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("drinking beer")

print (mirek.hobbies)
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Objekty a globalni proménné

ptiklad: herni pldn (piskorky, ddma, apd)

@ prirozena reprezentace objektem, nahrazeni globalnich
promé&nnych

@ datové atributy: velikost planu, stav hraciho planu,
figurky, ...

@ metody: vykresli, zanes tah, zkontroluj vyhru, ...
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t = "hello"
print (t.upper())

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

s.append(9)

d — {nan: 1, np!. 2}
s = d.keysO

f = open("myfile.txt")

line = f.readline()
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Dé&di¢nost

jeden z pokrotilejich prvki objektového programovani

ilustrace myslenky na ptikladech:
e typicky ,Skolni” priklad: geometrické objekty

e prakticky pfiklad: vypis heterogennich statistik z
vyukovych systémii
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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)

= = E T 9ae
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Objects

Person class
hide attributes

Init function
—  — | __imit__(self, name)
set_friend L]

set_friend(self, person)

erson instance

f

'A11$£'

Person instance

-_friend

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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P¥i programovani jde nejen o korektnost a efektivitu, ale i
Citelnost a istotu kédu:

@ snadnost vyvoje, testovani
@ udrzba kédu

@ spolupréce s ostatnimi (sdm se sebou po ptl roce)
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Styl psani programi

obecna doporudeni:
@ nepouzivat copy&paste kod
@ dekompozice na funkce, ,funkce déla jednu véc"

@ rozumna jména proménnych, funkci

specifickd doporugeni (zavisi na programovacim jazyce, pfip.
spoleZnosti) — dilezita hlavn& konzistence:

@ odsazovani

@ bild mista (mezery v ramci ¥adku)

@ styl psani viceslovnych nazvi
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PEP8 — doporuéeni pro Python

https://www.python.org/dev/peps/pep-0008/
@ obecny ,, duch” doporu&eni celkem univerzalni
@ lastelné viak specifické pro Python (pojmenovani, bild
mista, ...)

dnes na ukazkach, trochu vice detailii na posledni pfednasce
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Komentované ukazky kodi

@ Feseni z programdtorskych cviceni z
umimeinformatiku.cz

@ automatické hodnoceni, hodnoti pouze korektnost

@ ilustrované stylistické problémy ale ¢asté i jinde

upozornéni: nasledujici ukazky jsou vsechny néjakym
zplisobem problematické
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umimeinformatiku.cz

Ramecéek

Napiste funkci frame(text, symbol), kterd vypiSe text v
rameku tvofeném znakem symbol (pfedpokladejte, Ze symbol
je Fet&zec tvofeny pravé jednim znakem).

def frame(text, symbol):
print (symbol*(len(text)+2))
print (symbol + text + symbol)
print (symbol*(len(text)+2))
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def frame(text, symbol):

n=len(text)
for i in range(n+2):

print (symbol,end="")
print ()
print (symbol+text+symbol)
for i in range(n+2):

print (symbol,end="")
print ()
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def frame(text, symbol):
lenght = len(text)
new_1l = lenght +2
print ("{}".format (symbol*new_1))
for i in range(O,new_1):

if 1 ==
print (symbol, end = '')
elif i == new_1 -1:
print (symbol, end = '')
print ()
else:
print(text[i-1], end = '")

print ("{}".format (symbol*new_1))
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Napiste funkci nonzero_product(numbers), ktera pro zadany

seznam ¢isel numbers vrati soucin v8ech nenulovych ¢&isel v
seznamu.

def nonzero_product (numbers) :
soucet = 1
for i in numbers:
if 1 !'= 0:
soucet *= i
return soucet

u}
8]
1
n
it
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Maximalni sousedi

Napiste funkci max_pair_sum(num_list), kterd pro zadany
seznam kladnych &isel num_list vypodita nejvyssi soucet dvou
po sobé jdoucich Eisel.

def max_pair_sum(num_list):
new_list=[]
for i in range(len(num_list)):
if i<len(num_list)-1:
new_list.append(num_list[i]+num_list[i+1])
else:
new_list.append(num_list[i-1]+num_list[i])
for number in new_list:
return max(new_list)
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def max_pair_sum(num_list):
count=0
max=0
sum=0
sudy=0
for number in num_list:
sum+=number
count+=1
if count’2==
lichy=number
if count’%2==0:
sudy=number
if sum > max:
max=sum
if count’2==0:
sum=sum-1lichy
if count¥2==
sum=sum-sudy
return max

u}
8]
I
i
it
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def max_pair_sum(num_list):
x=num_list[0]+num_list[1]
y=num_list[1]+num_list[2]
z=num_list[2]+num_list[3]
u=num_list[3]+num_list [4]
g=num_list[4]+num_list[5]
p=num_list[5]+num_list [6]
return(max(x,y,z,u,q,p))

= = E T 9ae
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Nejdelsi slovo v seznamu

Napiste funkci find_longest_word(words_list), kterd vrati
nejdel3i slovo ze zadaného seznamu slov words_list. Pokud je
nejdel3ich slov vice, vrati to z nich, které je v seznamu
uvedeno jako prvni.

def find_longest_word(words_list):
a=20
for i in words_list:
if len(i) > a:
a = len(i)
b=1
return b
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def find_longest_word(words_list):
delka=[]
for i in range(len(words_list)):
delka.append(len(words_list[i]))
for j in range(len(delka)):
if delka[j]==max(delka):
return words_list[j]



def find_longest_word(words_list):
longest=words_list [0]
long=len(words_list[0])
for i in range(len(words_list)):
for j in words_list:
if len(words_list[i])>long:
long=len(words_list[i])

longest=words_list[i]
else:

continue
return longest

Do
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def find_longest_word(words_list):
counter = 0

result = " "
for word in words_list:
if len(word) > counter:

counter = len(word)
for word in words_list:

if len(word) == counter:
result = word
break

return result
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def find_longest_word(words_list):
length = sorted(words_list, key=len)
if len(length) == 1:

return(length[0])

elif len(length[-2]) == len(length[-1]) and len(le
return(length[-2])

elif len(length[-3]) == len(length[-2]) == len(len;
return(length[-3])

else:

return(length[-1])

u}
8]
1
n
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Kontrolni otazky

Uved'te ptiklady dat, pro jejich? reprezentaci se p¥irozen&
hodi objektovy zapis.

Jaky je rozdil mezi pojmy tfida a objekt?

Jaky je vyznam pojmi atribut, metoda, konstruktor?
Co je to ,,metoda” a jak ji zapisujeme?

Jak pfistupujeme k metoddm a atributiim objektu?

Jak vytvofime objekt?

Co znamena self v zapisu metod?
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Shrnuti

@ zaznamy (struktury) — pouZivame pro seskupenf
souvisejicich dat, v Pythonu pfimo nejsou
@ objekty
o slozit&jsi nez zaznamy, data + metody
e vestavéné typy pouzivame jako objekty

@ dobry programdtorsky styl je dilezity

pristé: obrazky
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