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Dnešńı p̌rednáška

shrnut́ı základů, zkouškový Kahoot

vývojová prosťred́ı, editory

správa verźı

knihovny, praktický vývoj v Pythonu

p̌rehled programovaćıch jazyk̊u

návaznosti
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IB111 shrnut́ı

shrnut́ı základńıch témat

co je poťreba hladce umět pro daľśı studium

upozorněńı na problematické body
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Ř́ızeńı toku výpočtu

podḿıněný p̌ŕıkaz

cykly: for, while

funkce, return
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Datové typy

č́ısla (int, float)

řetězce

seznamy, n-tice

slovńıky
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Indexováńı

indexováńı od nuly

rozlǐsováńı mezi:

indexem i

hodnotou na p̌ŕıslušné pozici a[i]

rozd́ıl mezi indexováńım seznamu a slovńıku

vnǒrené struktury, indexováńı

data[x][y] vs. data[x,y]
interpretace indexováńı

”
zleva“
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Řazeńı

základńı řadićı algoritmy: bubble sort, select sort, insert
sort

použit́ı vestavěného řazeńı

sorted(alist) vs. alist.sort()
řazeńı podle kritéria: key
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Funkce

dekompozice problému na funkce

čistá funkce, vedleǰśı efekt

p̌redáváńı parametr̊u, změna parametr̊u

rozlǐsováńı, vhodné použit́ı:

funkce, která měńı parametry
funkce, která vraćı nový objekt
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Proměnné

globálńı, lokálńı

vytvǒreńı aliasu vs. kopie (mělká, hluboká)

měnitelné vs. neměnitelné typy

indexováńı slovńıku
p̌redáváńı parametr̊u funkćım
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Rekurze

základńı princip sebe-reference

čteńı, interpretace rekurzivńıho kódu

jednoduchá rekurze s návratovou hodnotou
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Objekty

rozlǐseńı
”
ťŕıda“ vs.

”
objekt“

metody, datové atributy

vestavěné typy jsou objekty, použit́ı objektové notace

vlastńı definice jednoduchých ťŕıd, použit́ı objekt̊u

init

metody, význam self

datové atributy
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Čteńı komplexńıch výraz̊u

výrazy podle priorit operátor̊u

voláńı funkćı
”
zevniťr“

indexováńı, tečková notace
”
zleva“

len(alice.mother.daughters[0].daughters)

data[x][get_value(a, b[3])]

putpixel(get_coordinates(n),

change_color(getpixel((x,y))))

12 / 69



Programátorský styl

základńı p̌redstava, co je (neńı)
”
pěkný“ kód

PEP8 doporučeńı

komentá̌re, dokumentace
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Vývojová prosťred́ı, editory

IDLE dostatečný pro jednoduché p̌ŕıklady, do budoucna chcete
něco lepš́ıho. . .

žádoućı vlastnosti editoru:

syntax highlighting

odsazováńı, párováńı závorek

autocomplete, suggest

PEP8 kontrola

podpora laděńı

podpora refaktorizace

. . .
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Vývojová prosťred́ı, editory

p̌ŕıklady r̊uzných typů editor̊u:

IDLE základńı editor použ́ıvaný v tomto kurzu

emacs, vi (+p̌ŕıkazová řádka) obecné editory, p̌ŕıp. se
specifickou konfiguraćı

pyCharm
”
silný“ editor speciálně pro Python, vhodné

obzvlášt’ pro velké projekty

ipython, jupyter interaktivńı použit́ı (proĺınáńı programu
a výsledk̊u), v prohĺıžeči
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http://nbviewer.jupyter.org/github/mbakker7/exploratory_computing_with_python/blob/master/

notebook9_discrete_random_variables/py_exploratory_comp_9_sol.ipynb
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http://nbviewer.jupyter.org/github/mbakker7/exploratory_computing_with_python/blob/master/notebook9_discrete_random_variables/py_exploratory_comp_9_sol.ipynb


xkcd: Real Programmers

https://xkcd.com/378/
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Správa verźı

naivńı p̌ŕıstup:

myprogram.py, myprogram2.py,
myprogram oct 24.py

myprogram zaloha.py, myprogram pokus.py

myprogram final.py, myprogram really final.py

sofistikovaněǰśı p̌ŕıstup –
”
version control“

automatizavaná správa verźı
podpora týmové práce
mnoho r̊uzných řešeńı: git, cvs, svn, . . .
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Git

současné populárńı řešeńı

distributed revision control

GitHub – repozitá̌r, (primárně) věrejné projekty

gitlab.fi.muni.cz – repozitá̌r na FI, umožňuje snadno
vytvá̌ret soukromé projekty
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Python

daľśı témata pro praktické použit́ı:

funkcionálńı prvky: map, filter, lambda funkce, ...

obecněǰśı p̌redáváńı parametr̊u, indexováńı, využit́ı
objekt̊u, práce se soubory, ...

iterátory, výjimky, ...

využ́ıváńı modul̊u

20 / 69



Python moduly

užitečné moduly v základńı distribuci

math: matematické funkce

random: náhodná č́ısla

sys:
”
systémové“ funkce a proměnné

os: spolupráce s operačńım systémem

re: regulárńı výrazy

datetime: práce s časem

json: práce se soubory ve formátu JSON
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Python knihovny, frameworky

Př́ıklady známých
”
exterńıch“ knihoven:

Django: webový framework

NumPy, SymPy, SciPy: efektivńı numerické výpočty,
symbolické výpočty, vědecké výpočty, statistika

Pandas: práce s daty (p̌redevš́ım
”
tabulkovými“),

SQL-like operace

matplotlib: tvorba graf̊u, vizualizace

pygame: vývoj her

scrapy:
”
scrapováńı“ dat z webu

Tensorflow: strojové učeńı, deep learning
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Programovaćı jazyky

p̌rehled

klasifikace, vlastnosti

historie

způsoby užit́ı

neseriózńı posťrehy
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Interpretace, kompilace

zdrojový kód
(program) překladač

strojový
kód

vstupy výstupy
běžící

program

zdrojový kód
(program)

vstupy

výstupyinterpret

kompilovaný program

interpretovaný program
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Programovaćı jazyky: klasifikace I

ńızko-úrovňové

kompilované
nutnost řešit specifika konkrétńıho systému
explicitńı práce s pamět́ı
náročněǰśı vývoj (ńızká efektivita práce)
vysoká efektivita programu

vysoko-úrovňové

interpretované
nezávislé na konkrétńım systému
využit́ı abstraktńıch datových typů
snadněǰśı vývoj (vysoká efektivita práce)
nižš́ı efektivita programu

nikoliv dvě kategorie, ale plynulý p̌rechod; zjednodušeno
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Programovaćı jazyky: klasifikace II

zjednodušená klasifikace a použit́ı

ńızko-úrovňové C, FORTRAN, ...
vestavěné systémy, rychlé výpočty

objektové C++, Java, C#, ...
klasické aplikace, rozsáhlé systémy

skriptovaćı Python, PHP, JavaScript, Perl, ...
programováńı pro web, skriptováńı, prototypy

deklarativńı Prolog, LISP, Haskell, ...
umělá inteligence
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Jazyky se lǐśı v práci s typy

https://xkcd.com/1537/
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Historie programovaćıch jazyk̊u

prapočátky:

19. stolet́ı: Charles Babbage, Ada Lovelace, děrné št́ıtky,
...

30. léta: teoretické základy programováńı, Turingův stroj,
lambda kalkul (Alonzo Church)

40. léta: prvńı poč́ıtače, strojový kód, asembler

30 / 69



Historie programovaćıch jazyk̊u

50. a 60. léta: prvńı vysokoúrovňové jazyky (v některých
aplikaćıch p̌rež́ıvaj́ı dodnes)

ALGOL

COBOL

FORTRAN – vědecko-technické výpočty (už́ıván stále)

BASIC
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BASIC

”
jazyk pro začátečńıky“

Beginner’s All-purpose Symbolic Instruction Code

rozš́ı̌ren v 70. a 80. letech na
”
mikropoč́ıtač́ıch“

výborný jazyk pro vytvǒreńı špatných programátorských
návyk̊u

32 / 69



BASIC

https://en.wikipedia.org/wiki/BASIC
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Historie programovaćıch jazyk̊u

70. léta

rozvoj základńıch paradigmat (imperativńı, objektové,
funkcionálńı, logické)
C, Pascal, Prolog

80. a 90. léta

daľśı rozvoj jazyk̊u, specializace, nové prvky souvisej́ıćı
nap̌r. s nástupem internetu
C++, Perl, Haskell, Ruby, R, Java, JavaScript, PHP

současnost

nové verze jazyk̊u
vznik nových jazyk̊u: Go, Dart, Kotlin, Julia
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Rosseta Code

rosettacode.org

stejné problémy řešené v mnoha programovaćıch jazyćıch
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If programming languages were ...

weapons
https://9gag.com/gag/anXEbe0/if-programming-languages-were-weapons

religions
http://blog.aegisub.org/2008/12/if-programming-languages-were-religions.html

boats
http://compsci.ca/blog/if-a-programming-language-was-a-boat/

vehicles
http://crashworks.org/if_programming_languages_were_vehicles/

killing a dragon:
https://blogs.oracle.com/roumen/how-to-kill-a-dragon-with-various-programming-languages
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Přehled programovaćıch jazyk̊u

důležitý aspekt p̌rehledu: r̊uzné jazyky maj́ı r̊uzné rysy,
(ne)výhody a aplikačńı domény

nedůležitý aspekt p̌rehledu: volba citát̊u a p̌rirovnáńı (značně
subjektivńı, pro zpesťreńı, ...)
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C

C would be Judaism – it’s old and restrictive, but most of the
world is familiar with its laws and respects them. The catch is,
you can’t convert into it – you’re either into it from the start,
or you will think that it’s insanity. Also, when things go wrong,
many people are willing to blame the problems of the world on
it.

—

C is a nuclear submarine. The instructions are probably in a
foreign language, but all of the hardware itself is optimized for
performance.
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C: užit́ı

ńızkoúrovňové programováńı

”
bĺızko hardwaru“

optimalizace rychlosti výpočtu
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C syntax

mnoho jazyk̊u stav́ı na syntaxi C

základńı rozd́ıly oproti Pythonu:

vyznačováńı blok̊u kódu, (ne)významnost b́ılých znak̊u

explicitně typovaný jazyk
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C syntax: ukázka ciferný součet

#include <stdio.h>

int SumDigits(unsigned long long n,

const int base) {

int sum = 0;

for (; n; n /= base)

sum += n % base;

return sum;

}

int main() {

printf("%d %d %d\n",

SumDigits(1, 10),

SumDigits(12345, 10),

SumDigits(123045, 10));

return 0;

}
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Objektové jazyky odvozené od C

C++, C#, Java, . . .

kompilované (Java – bytecode)

(věťsinou) explicitně typované

typicky
”
silně objektové“

vhodné pro
”
velké projekty“
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C++

C++ is a set of nunchuks, powerful and impressive when
wielded but takes many years of pain to master and often you
probably wish you were using something else.
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Java

Java is a cargo ship. It’s very bulky. It’s very enterprise∼y.
Though it can also carry a lot of weight. Will carry a project,
but not very fun to drive.
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Java: Hello World

public class HelloWorld

{

public static void main(String[] args)

{

System.out.println("Hello world!");

}

}
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Interpretované,
”
skriptovaćı“ jazyky

JavaScript

Python

Perl

PHP

Ruby

typické užit́ı: vývoj webu (front-end, back-end), zpracováńı
dat, skriptováńı, prototypováńı, ...
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Eval

interpretované jazyky flexibilněǰśı než kompilované

typická ukázka: p̌ŕıkaz eval

”
vyhodnoceńı výrazu v řetězci“

může usnadnit práci

ale nebezpečné (zejména nad uživatelským vstupem)
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JavaScript

JavaScript is a sword without a hilt.

48 / 69



JavaScript

i p̌res podobnost názvu nemá s Javou mnoho společného

interpretovaný jazyk

”
jazyk webového front-endu“
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PHP

PHP is a bamboo raft. A series of hacks held together by
string. Still keeps afloat though.
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Ruby

Ruby is difficult to describe. It’s sleek, sexy, and very fun to
drive. Here’s a picture. Very trendy.
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Perl

Perl would be Voodoo – An incomprehensible series of arcane
incantations that involve the blood of goats and permanently
corrupt your soul. Often used when your boss requires you to
do an urgent task at 21:00 on friday night.

—

Perl used to serve the same purpose as Python, but now only
bearded ex-hippies use it.
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Deklarativńı jazyky

imperativńı programováńı: program je posloupnost
instrukćı (

”
jak“ má poč́ıtač poč́ıtat)

deklarativńı programováńı: program je popis toho, co se
má udělat
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Deklarativńı jazyky

logické programováńı: Prolog

funkcionálńı programováńı: Lisp, Haskell

typické užit́ı: umělá inteligence, výpočty,
”
výuka principů,

které využijete jinde“ (funkcionálńı prvky dnes v mnoha daľśıch
jazyćıch)
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Prolog

Prolog is an AI weapon, you tell it what to do, which it does
but then it also builds some terminators to go back in time
and kill your mom.
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Prolog

mother_child(trude, sally).

father_child(tom, sally).

father_child(tom, erica).

father_child(mike, tom).

sibling(X, Y) :- parent_child(Z, X), parent_child(Z, Y).

parent_child(X, Y) :- father_child(X, Y).

parent_child(X, Y) :- mother_child(X, Y).

56 / 69



Lisp

Lisp is a shiv which comes in many forms. Anyone who uses
this is probably crazy and dangerous.
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LISP

Lisp: ideálńı jazyk pro milovńıky závorek.

(defun factorial (n)

(if (= n 0) 1

(* n (factorial (- n 1)))))
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Haskell

https://xkcd.com/1312/
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Haskell

bsort :: Ord a => [a] -> [a]

bsort s = case _bsort s of

t | t == s -> t

| otherwise -> bsort t

where _bsort (x:x2:xs) | x > x2 = x2:(_bsort (x:xs))

| otherwise = x:(_bsort (x2:xs))

_bsort s = s
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Matematický software

nástroje vyvinuté primárně jako
”
matematický software“, ale

obsahuj́ı obecný programovaćı jazyk

Mathematica

MATLAB

R
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Mathematica

Mathematica is a low earth orbit projectile cannon, it could
probably do amazing things if only anyone could actually
afford one.
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Esoterické programovaćı jazyky

”
karikatury“ programovaćıch jazyk̊u – dobrá karikatura

umožňuje uvědomit si d̊uležité aspekty originálu

Brainfuck

AsciiDots

Whitespace

LOLCODE

OSTRAJava

...

++++++++++[>+++++++>++++++++++>+++>+<<<<-]>++.>+.+++++++..+++.>++.

<<+++++++++++++++.>.+++.------.--------.>+.>.

/#$<.

*-[+]

\#1/

HAI

CAN HAS STDIO?

VISIBLE "HAI WORLD!"

KTHXBYE

banik pyco

tryda Ostrava{

rynek(){

Konzola.pravit("Toz vitaj") pyco

}

}

fajront pyco
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Jaký jazyk je nejlepš́ı?

neexistuje
”
univerzálńı“ jazyk, každý má své (ne)výhody

lepš́ı otázka:
”
Jaký jazyk je nejlepš́ı pro danou situaci?“

problém, který řeš́ıme
tým, který problém řeš́ı

”
legacy code“

učte se r̊uzné jazyky
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Jaký jazyk je nejlepš́ı?

neexistuje
”
univerzálńı“ jazyk, každý má své (ne)výhody

lepš́ı otázka:
”
Jaký jazyk je nejlepš́ı pro danou situaci?“

problém, který řeš́ıme
tým, který problém řeš́ı

”
legacy code“

učte se r̊uzné jazyky
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Popularita jazyk̊u

těžko mě̌ritelné, existuje řada pokus̊u r̊uznými metrikami:

vyhledáváńı na webu

počty kńıžek o jazyku

výskyty v inzerátech

dotazy na StackOverflow (a podobných stránkách)

projekty na GitHubu (a podobných repozitá̌ŕıch)
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Popularita jazyk̊u

na vřsku se vesměs vyskytuj́ı (abecedně): C, C++, Java,
JavaScript, Python

konkrétńı p̌ŕıklad indexu popularity:
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Co dál?

algoritmy (směr k věťśı abstrakci)

IB002 Algoritmy a datové struktury I – programátorské
úlohy v Pythonu
navazuj́ıćı IV003 Algoritmy a datové struktury II

programováńı podrobněji (směr k nižš́ı abstrakci, jak
funguje poč́ıtač)

PB071 Principy ńızkoúrovňového programováńı – jazyk
C, správa paměti, práce s řetězci

objektově-orientované programováńı

PB161 Programováńı v jazyce C++ (a navazuj́ıćı)
PB162 Programováńı v jazyce Java (a navazuj́ıćı)
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Co dál?

jiná paradigmata

IB015 Neimperativńı programováńı – Haskell, Prolog

v́ıce o jazyce Python a jiných jazyćıch

PV248 Kurz jazyka Python
PV249 Vývoj v jazyce Ruby
PV178 Úvod do vývoje v C#/.NET (a navazuj́ıćı
p̌redměty)

teorie programováńı, vyč́ıslitelnost a složitost – uč́ı se v
rámci r̊uzných p̌redmět̊u (IB102, IB107)
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Závěrečné p̌ráńı

At’ vás programováńı bav́ı!
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