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shrnuti zakladd, zkouskovy Kahoot
vyvojova prostredi, editory

sprava verzi

knihovny, prakticky vyvoj v Pythonu
pfehled programovacich jazyk{

navaznosti

(Or <Fr <= «=r» = VAR



@ shrnuti zakladnich témat

@ co je potfeba hladce umét pro dalsi studium

@ upozornéni na problematické body

«O0» «F»r « =

Er» « E>»
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@ podmin&ny ptikaz
@ cykly: for, while

@ funkce, return

«E>»

Q>
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e &isla (int, float)
@ Yetdzce

@ seznamy, n-tice
o SlOVnI’ky

(O T o«



@ indexovani od nuly

@ rozliSovani mezi:

o indexem i

e hodnotou na p¥islusné pozici a[i]
@ rozdil mezi indexovdanim seznamu a slovniku
@ vnorené struktury, indexovani

e datalx] [y] vs. datalx,y]

e interpretace indexovani ,zleva“

«O0» «F»r « =

>
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e zdkladni ¥adici algoritmy: bubble sort, select sort, insert
sort

@ pouZiti vestavéného Fazeni

o sorted(alist) vs. alist.sort()
e tazeni podle kritéria: key

«0O0» «F»r» « >

«E>»
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@ dekompozice problému na funkce

@ Clistd funkce, vedlejsi efekt

@ predadvani parametrli, zména parametri
@ rozlisovani, vhodné poutZiti:

o funkce, kterd méni parametry

o funkce, kterd vraci novy objekt

«0O0» «F»r <«



@ globdlni, lokdIni

@ vytvoreni aliasu vs. kopie (mé&lkd, hlubokd)
@ ménitelné vs. neménitelné typy

e indexovani slovniku

e predavani parametrd funkcim

«O0» «F»r « =

>
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@ zdkladni princip sebe-reference

o (teni, interpretace rekurzivniho kédu

@ jednoducha rekurze s ndvratovou hodnotou

«0O0» «F»r <«

> <
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@ rozliseni ,tfida" vs. ,,objekt"
e metody, datové atributy
@ vestavéné typy jsou objekty, pouZiti objektové notace
@ vlastni definice jednoduchych t¥id, pouZiti objektl
o __init__

e metody, vyznam self
o datové atributy

«0O0» «F»r <«
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Cteni komplexnich vyrazli

@ vyrazy podle priorit operator(
@ volani funkci ,zevnitF"

@ indexovani, te¢kova notace ,zleva“
len(alice.mother.daughters[0] .daughters)
datal[x] [get_value(a, b[3])]

putpixel(get_coordinates(n),
change_color(getpixel ((x,y))))
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@ zakladni predstava, co je (neni) ,p&kny* kéd
e PEPS8 doporuceni

@ komentafe, dokumentace

«0» «Fr» « > <
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Vyvojova prostredi, editory

IDLE dostatecny pro jednoduché priklady, do budoucna chcete
néco lepsiho. . .

Zadouci vlastnosti editoru:
@ syntax highlighting
@ odsazovani, parovani zavorek
@ autocomplete, suggest

PEPS8 kontrola

podpora ladéni

podpora refaktorizace
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Vyvojova prostredi, editory

priklady riznych typl editor(:

e IDLE zakladni editor pouZivany v tomto kurzu

@ emacs, vi (+prikazova ¥adka) obecné editory, pFip. se
specifickou konfiguraci

@ pyCharm ,silny" editor specidlné pro Python, vhodné
obzvla$t pro velké projekty

e ipython, jupyter interaktivni pouZiti (prolinani programu
a vysledki), v prohlize&i
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In [14]: rnd.seed(33;
dicethrow = rnd. randint(1, 6 + 1, 160)
side = np.zeros(6, dtype='int')
g Harmee);
CE S0 o IR AT
nt(‘number of times', i + 1, 'is’, side[i])
e Tt P Gngeh

number of times 1 is 17
number of times 2 is 17
nunber of times 3 is 15
nunber of times 4 is 24
nber of tines 3 is 19

number of t: s 8
Totat number of throwe 100

Back to Exercise 1

Answers to Exercise 2

In [15]: N = 1000
tails = np.sun(rnd. randint (6, 1+ 1, (5, 1000)), axis=0)
counttails = np.zeros(s)
for i in range(s):

counttails[i] = np.count nonzero(tails
plt.plot(range(o, 6), counttails / N, 'bo’)
plt.xlabel (*number of tails in five flips')
plt.ylabel (*probability’);

030 .

3 3
number of ails n five ips

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

Qe
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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
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

nano? REAL | | HEY. REAL WELL, REAL | | o, REAL | |REAL sROsRAMMERS | | EXCUSE ME, BUT
PROGRAMMERS | | PROGRAMMERS | |PROGRAMMERS| | PROGRAMMERS | | USE AMAGNETIZED | | REAL PROGRAMMERS
USE emocs USE vim. USE ed. USE cot. | | NEEDLE AND A (JSE BUTTERFLIES.

\ ,J ‘ | STEADY HAND.
%

THE DISTURBANCE RIPPLES  WHICH ACT AS LEMSES THAT NICE.

THEYOPEN THEIR OUTWIARD, CHANGING THE FLOW  DEFLECT INCOMING COSMIC COURSE, THERES AN EMACS
HANDS ANDLETTHE | OF THE EDDY (URRENTS  RAYS, FOCUSING THEM TO oonm][) 0 DO THAT.

DELICATE WINGS FLAPONCE. | 1N THE UPPER ATMOSPHERE.  STRIKE THE DRIVE PLATIER
e AND FLIP THE DESIRED BIT, Ok YEAH! GOOD Q1

i Caie Mhtterfly
Fow '
PR
THESE CAUSE MOMENTARY POCKETS (5
OF HIGHER-PRESSURE. AIRTO) FORH,

EW

DAMAIT, EMALS,

https://xkcd.com/378/
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Sprava verzi

@ naivni pfistup:
e myprogram.py, myprogram2.py,
myprogram_oct_24.py
e myprogram zaloha.py, myprogram pokus.py
e myprogram_final.py, myprogram really final.py

@ sofistikovangjsi pfistup — ,,version control*

e automatizavand sprava verzi
e podpora tymové price
e mnoho rliznych YeSeni: git, cvs, svn, ...
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@ soucasné popularni feSeni
@ distributed revision control
e GitHub — repozitd¥, (primarn&) vetejné projekty

@ gitlab.fi.muni.cz — repozitd¥ na Fl, umoZiiuje snadno
vytvéret soukromé projekty

«0O0» «F»r <«
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dal$i témata pro praktické pouziti:
e funkciondlIni prvky: map, filter, lambda funkce, ...
@ obecnéjsi preddvani parametr(i, indexovani, vyuZiti
objektl, prace se soubory, ...
@ iterdtory, vyjimky, ...

@ vyuzivani moduli

«O0» «Fr « > <
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Python moduly

uZite¢né moduly v zdkladni distribuci

math: matematické funkce

random: ndhodna &isla

sys: ,,systémové” funkce a proménné
os: spoluprace s operaénim systémem

re: regularni vyrazy

datetime: price s ¢asem

@ json: prace se soubory ve formatu JSON
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Python knihovny, frameworky

P¥iklady zndmych ,externich® knihoven:

Django: webovy framework
NumPy, SymPy, SciPy: efektivni numerické vypocty,
symbolické vypolty, védecké vypoclty, statistika

Pandas: price s daty (pfedeviim ,tabulkovymi"),
SQL-like operace

matplotlib: tvorba grafii, vizualizace
pygame: vyvoj her
scrapy: ,scrapovani” dat z webu

Tensorflow: strojové uleni, deep learning
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@ prehled

o klasifikace, vlastnosti
@ historie

@ zplsoby uZiti

@ neseridzni postrehy

«O)>» «F»r «



Interpretace, kompilace

kompilovany program

zdrojovy kod ] R [ strojovy
(program) prekladac kod
——

) [ bezici ,
vstupy program vystupy

zdrojovy kod
(program

interpretovany program

interpret ]—'[ vystupy }
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Programovaci jazyky: klasifikace |

nizko-troviiové

kompilované

nutnost Fesit specifika konkrétniho systému
explicitni prace s paméti

naron&jsi vyvoj (nizka efektivita prace)
vysokd efektivita programu

vysoko-troviiové

interpretované

nezavislé na konkrétnim systému
vyuZiti abstraktnich datovych typ(
snadn&j3i vyvoj (vysoka efektivita prace)
nizsi efektivita programu

nikoliv dv& kategorie, ale plynuly pfechod; zjednoduseno
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Programovaci jazyky: klasifikace Il

zjednodugena klasifikace a pouZiti

nizko-uroviiové C, FORTRAN, ...
vestavéné systémy, rychlé vypocty
objektové C++, Java, C#, ...
klasické aplikace, rozsahlé systémy
skriptovaci Python, PHP, JavaScript, Perl, ...
programovani pro web, skriptovani, prototypy
deklarativni Prolog, LISP, Haskell, ...
uméla inteligence

26

69



Jazyky se lisi v praci s typy

MY NEW LANGUAGE. 15 GREAT, BUT IT
HAS A AL QUIRKS REGARDING TYPE:
2+77
(]
2/0)
NaN

RANGE(), 5)
(,4,3,4,5)
FLOOR(10.5)

(2/0)+2
NaP

na
LI

RS
+

[1.2.3]+2

> FALSE
[v2,3]+4
TRUE
2/(2-(3/2+'/2)
NaN.000000000

https://xkcd.com/1537/


https://xkcd.com/1537/

Programming Language Family Tree
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A family tree of languages

Some of the 2400 + programming languages

Fortran B LISP
Algol 60
BASIC Algo PL/1
Simula ML
C Algal ol Pascal Scheme
SmalltaIkD |
an
Ct . Ada Y Prolog
Java

c# Python Ruby
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Historie programovacich jazykd

prapocatky:
@ 19. stoleti: Charles Babbage, Ada Lovelace, dérné Stitky,

@ 30. léta: teoretické zdklady programovani, Turinglv stroj,
lambda kalkul (Alonzo Church)

@ 40. léta: prvni politale, strojovy kdd, asembler
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Historie programovacich jazykd

50. a 60. léta: prvni vysokotroviiové jazyky (v n&kterych
aplikacich pteZivaji dodnes)
e ALGOL
e COBOL
@ FORTRAN - védecko-technické vypocty (uzivan stale)
e BASIC
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»jazyk pro zalatecniky"
Beginner's All-purpose Symbolic Instruction Code
rozsifen v 70. a 80. letech na ,,mikropocitacich”

vyborny jazyk pro vytvoreni Spatnych programatorskych
navyki

«0O0» «F»r <«
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10
20
30
40
50
60
708
80
90

INPUT "What is your name: "; U%

PRINT "Hello "; U$

INPUT "How many stars do you want: "; N
5§ = ""

FORI =1TON

5% = S$ + "

NEXT I

PRINT S%

INPUT "Do you want more stars? "; A$

100 IF LEN(A$) = © THEN GOTO 20

110 A$ = LEFT$(AS$, 1)

120 IF A$ = "Y" OR A$ = "y" THEN GOTO 30
130 PRINT "Goodbye "; U$

140 END

https://en.wikipedia.org/wiki/BASIC

«O)>» «F»r «
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https://en.wikipedia.org/wiki/BASIC

Historie programovacich jazykd

e 70. léta
e rozvoj zdkladnich paradigmat (imperativni, objektové,
funkciondlni, logické)
e C, Pascal, Prolog
e 80. a 90. léta
e dalsi rozvoj jazykd, specializace, nové prvky souvisejici
napf. s ndstupem internetu
o C+4+, Perl, Haskell, Ruby, R, Java, JavaScript, PHP
@ soucdasnost

e nové verze jazykl
e vznik novych jazyki: Go, Dart, Kotlin, Julia
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Rosseta Code

@ rosettacode.org

@ stejné problémy FfeSené v mnoha programovacich jazycich

ROSETTACODE.ORG
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@ 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

o = = E = 9ac
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P¥ehled programovacich jazyki

dilezity aspekt prehledu: rizné jazyky maji riizné rysy,
(ne)vyhody a aplika&ni domény

nedileZity aspekt ptehledu: volba citati a pFirovnani (zna&né
subjektivni, pro zpestfenti, ...)
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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.

38
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@ nizkouroviiové programovani
@ , blizko hardwaru*

@ optimalizace rychlosti vypoétu

«O)>» «F»r «

> <
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mnoho jazyki stavi na syntaxi C

zakladni rozdily oproti Pythonu:

@ vyznacovani blokl kddu, (ne)vyznamnost bilych znakii
@ explicitné typovany jazyk

«0O» «F>»

it

v
i
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#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(1l, 10),
SumDigits (12345, 10),
SumDigits (123045, 10));
return O;

DA
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C++4, C#, Java,

@ kompilované (Java — bytecode)
o (vétSinou) explicitné typované
@ typicky ,silné objektové"

@ vhodné pro ,velké projekty”

O» <& »

i
-
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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 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.

o, |
sa—

RS e

5
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public class HelloWorld
{

public static void main(String[] args)
{

}

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

«O)>» «F» « =)» <«
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@ JavaScript
@ Python

o Perl

e PHP

e Ruby

typické uZiti: vyvoj webu (front-end, back-end), zpracovani
dat, skriptovani, prototypovani, ...

«0O0» «F»r <«
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interpretované jazyky flexibilngjsi nez kompilované
typickd ukdzka: ptikaz eval

@ ,vyhodnoceni vyrazu v fetézci"
@ miZe usnadnit praci

@ ale nebezpené (zejména nad uZivatelskym

«0O0» «F»r <«

vstupem)
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JavaScript is a sword without a hilt.

«O)>» «F» « =)» <«
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@ i pfes podobnost ndzvu nemd s Javou mnoho spole¢ného
@ interpretovany jazyk

@ ,jazyk webového front-endu*

«O)» «F»r « =

> <

i
-

Do
49 /69



PHP is a bamboo raft. A series of hacks held together by
string. Still keeps afloat though.
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Ruby is difficult to describe. It's sleek, sexy, and very fun to
drive. Here's a picture. Very trendy.

«O0» «Fr « > <
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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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@ imperativni programovani: program je posloupnost
instrukei (,jak" md pocitat pocitat)

@ deklarativni programovani: program je popis toho, co se
ma udélat

«O0» «F»r « =
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Deklarativni jazyky

@ logické programovani: Prolog

e funkciondlni programovani: Lisp, Haskell

typické uZiti: uméla inteligence, vypocty, ,,vyuka princip,
které vyuZijete jinde" (funkciondlni prvky dnes v mnoha dal3ich
jazycich)
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Prolog is an Al 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.

O» <& »
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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).

«0O0» «F»r <«
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Lisp is a shiv which comes in many forms. Anyone who uses
this is probably crazy and dangerous.

«0)>» «F>» «=)» « =)
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Lisp: idedIni jazyk pro milovniky zavorek
(defun factorial (n)
(if (=n0) 1

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

«O)>» «F»r «

it

v
i
v

Do
58 /69



Haskell

CODE URITTEN IN HASKELL
15 GUARANTEED TO HAVE
NO SIDE EFFECTS.

... BECAUSE NO ONE
WILL EVER RUN IT?

Al

https://xkcd.com/1312/
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bsort :: Ord a => [a] -> [a]
bsort s = case _bsort s of
t |t == -> t
| otherwise -> bsort t
where _bsort (x:x2:xs) | x > x2 = x2:(_bsort (x:xs
| otherwise = x:(_bsort (x2:xs.
_bsort s = s

«0O0» «F»r» « >

«E>»
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nastroje vyvinuté primarné jako , matematicky software", ale
obsahuji obecny programovaci jazyk

@ Mathematica

o MATLAB

e R

«0O0» «F»r» « >

«E>»
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Mathematica is a low earth orbit projectile cannon, it could
probably do amazing things if only anyone could actually
afford one.

O» <& »
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Esoterické programovaci jazyky

. karikatury” programovacich jazyk( — dobra karikatura
umoZriuje uvédomit si dileZité aspekty originalu

[ SHH>HLKKL=] Dt Sk bbb bbb b >,
<< D A . D>
@ Brainfuck r8<.
. *-[+]
@ AsciiDots Wi/
. HAI
@ Whitespace CAN HAS STDIO?
VISIBLE "HAI WORLD!"
o LOLCODE
banik
o OSTRAJaVa t:l;;a gz;:ava{
rynek ) {
) Konzola.pravit("Toz vitaj") pyco
}
}

fajront pyco
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Jaky jazyk je nejlepsi?

@ neexistuje ,univerzalni* jazyk, kazdy md své (ne)vyhody
@ lepsi otazka: ,Jaky jazyk je nejlepsi pro danou situaci?*
e problém, ktery Fedime
e tym, ktery problém ¥esi
e ,legacy code”

@ ucte se rlzné jazyky
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Popularita jazyki

téZko mé¥itelné, existuje Yada pokust riznymi metrikami:

@ vyhledavani na webu

@ poclty knizek o jazyku

@ vyskyty v inzeratech

@ dotazy na StackOverflow (a podobnych strankach)
@ projekty na GitHubu (a podobnych repozita¥ich)
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na vriku se vesmé&s vyskytuji (abecedn&): C, C++, Java,
JavaScript, Python

konkrétni ptiklad indexu popularity:

TIOBE Programming Community Index

Source: www.tiobe.com

Ratings (%)
1
B3fege
i
g
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Co dal?

@ algoritmy (smé&r k v&tsi abstrakei)
e IB002 Algoritmy a datové struktury | — programdtorské
tlohy v Pythonu
e navazujici IV003 Algoritmy a datové struktury I
@ programovani podrobnégji (smér k nizsi abstrakci, jak
funguje potitat)
e PBO071 Principy nizkotroviiového programovani — jazyk
C, sprdva paméti, price s fetézci
@ objektové-orientované programovani

e PB161 Programovani v jazyce C++ (a navazujici)
e PB162 Programovani v jazyce Java (a navazujici)

67 /69



Co dal?

@ jind paradigmata
e IB015 Neimperativni programovani — Haskell, Prolog
@ vice o jazyce Python a jinych jazycich
e PV248 Kurz jazyka Python
e PV249 \(yvoj v jazyce Ruby
e PV178 Uvod do vyvoje v C#/.NET (a navazujici
predméty)

@ teorie programovani, vycislitelnost a sloZitost — uéi se v
rdmci rdznych predméti (I1B102, 1B107)
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At vas programovani bavil
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