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C2184 Uvod do programovani v Pythonu
podzim 2022

Ondrej Schindler



Pro¢ neabsolvovat C21847?

2. Uvedte cislem, kolik hodin celkem jste s timto predmétem
stravil(a) za tento semestr (Ucast na prednaskach a seminarich +
cvi€eni a seminarni prace + domaci priprava + uceni na zapocet
nebo zkousku).
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Coworker: How long did you sleep for?

e The only way to learn R o new program
Coworker: Hours?

how to code
IS to spend time coding.

Me:

Minutes

What people think programming
First year in Fourth year in is like

programming |programming

T

MoDERN AGE
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Proc¢ absolvovat C21847?

Python Programmer
Information Technology

Gross monthly salary in Czech Republic is

10% earn less 10% earns more

49K K¢ 101K KE

Compare your salary with others

The displayed value is just for information. Compare your salary with others to see more detailed information.



Proc¢ absolvovat C21847?
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Proc¢ absolvovat C21847?

LEARN PROGRAMMING
When you're a programmer and FOR
see a hacking scene in a movie FUTUREWORK
LEARN PROGRAMMING

TO UNDERSTAND)
PROGRAMMERHUN

He'is just updating the
| ;system and installing
random packages




Co je to programovani?

Programming is when you’re describing
to the machine how to do something.
Bill Gates




Historie

e 1837 — Charles Babbage navrhl
Analyticky stroj (Analytical Engine)

o VSestranny mechanicky pocitac

o Nikdy nebyl cely sestrojen :(

Cast Analytického stroje

e Ada Lovelace
o Popsala metodu, jak pomoci Analytického stroje spocitat Bernoulliho Cisla

o PovaZuje se za autorku prvniho pocitacového programu



Historie

40. léta 20. stoleti

e \/znikaji prvni pocitaCe

Replika pocitate Z3 (1941)

e Pouzivaji se nizkourovnove
programovaci jazyky
o Napf. strojovy kod, Assembly...

o Slozité pro psani, specifické pro konkrétni typ procesoru
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Strojovy kod Jazyk Assembly pro procesor IBM-PC (i386)

b8 21 0a 00 00 dosseg
a3 0c 1000 06 .model small
b8 6f726c 64 .stack 100h
a3 081000 06
b8 6f2c 2057 .data
a3 04100006 hello_message db 'Hello, World!',0dh,0ah,'$'
b8 4865 6¢ 6¢C
a3 00100006 .code
b9 0010 00 06 main proc
ba 1000 00 00 mov ax,@data
bb 0100 00 00 mov ds,ax
b8 04 0000 00
cd 80 mov ah,9
b8 010000 00 mov dx,offset hello_message
cd 80 int 21h
mov ax,4C00h
int 21h
main endp
end main

Takhle vypadaji soubory .exe
Tomuto rozumi procesor



Historie

40.-50. léta

e Prvni vysokourovnove jazyky
o Umoznuji vySSi miru abstrakce

o Prelozi se do strojového kddu pomoci
prekladace (nemusi to délat Clovék)

e 1954 — jazyk Fortran (IBM)
o Prvni rozSifeny vysokouroviovy jazyk

o Stale pouzivan pro high-performance computing

e Dalsijazyky: LISP, COBOL...

Fortran

PROGRAM HELLOWORLD
10 FORMAT (1X,11HHELLO WORLD)
WRITE(8,10)

END
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Me: | wrote my first Hello World program!

H IStOﬂe People: Haha another naive beginne...

Me:
60.-80. léta:

e Pascal, C, C++, MATLAB...

90. léta: Python

print("Hello World!")
e Python, R, Java...

e Internet: PHP, JavaScript...

SoucCasnost — stale nové jazyky:

In Assembly

e C# (2001), Go (2009), TypeScript (2012)...
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Vyvoj Pythonu

e 1989 — Guido van Rossum zacal pracovat na jazyce Python
o Vyzkumné centrum CWI v Holandsku

o Jazyk pojmenovan podle komické skupiny Monty Python
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1994 — Python 1.0

MAKE SURE YOU'RE
USING PYTHON 3,
NOT PYTHON 2!

| 2000 — Python 2.0

o/ 2008 — Python 3.0

o  Cil: napravit chyby v navrhu Pythonu

Neni zpétné kompatibilni v Pythonem 2!

Python 2 stale preziva (kvali mnozstvi existujiciho kodu)
... Konec podpory — 1.1.2020

o O O

o 6.9.2023 — Python 3.12

| was there, Gandalf. | was 000 years ago.




ProC Python?

Py“]m] DIFFICULTY
The Ent L

Help little Hobbits (beginners) to

understand programming concepts

Help Wizard's (computer scier
conduct researches

Widely regarded as the best
programming language for beginners

Easiest to learn
Widely used in scientific, technical &
academic field, i.e. Artificial

Intelligence

You can build website using Django. a
popular Python web framework

Jau‘a DIFFICULTY
Gandalf L

Wants paace & works with evaryone

{partable)

Wery popular on all platforms, O, and
devices due to its portability

One of the most in demand & highest
paying programming languages

Slogan: write once, work everywhere

C DIFFICULTY

One Ring ok %

The power of C is known to them aff
Everyone wants to get its Power

Lingua franca of programming
language

One of the oldest and most widely
used language in the world

Popular language for system and
hardware programiming

A subset of C++ except the little
details

C-n- DIFFICULTY
LE & &

N

saruman

Evaryone thinks that ha is the good guy

But once you get to know him, yau will
realize he wants the power, not good
deeds

Complex version of C with & lot maore
features

Widely used for developing games.
industrial and performance-critical
applications

Learning C++ is like learming how to
manufacture, assemble, and drive a
car

Recommended only if you have &
mentar to guide you

JavaScript

JS

DIFFICULTY
Hobbit i

Frequently underestimated (powerful)

Weli-known for the slow, gentie iife of
the Shire (web browsers)

“Jawa and |avascript are similar like
Car and Carpet are similar” - Greg
Hewgill

host popular clients-side web
scripting language

A must learn for front-end web
developer (HTML and C55 as well)

One of the hottest programming
language now, due to its increasing
popularity as server-side language
(node.js)



ProC Python?

Prehledna syntaxe
Velka oblibenost

(@)

(©)

(@)

(@)

(©)

Dokumentace, Stack Overflow
MnozZstvi tutorialt a kurzu
Velké mnozstvi balickl, vSestranné nasazeni
jazyk
struktury

Vyuziti ve vede

(©)

(@)
(@)
(@)

Bioinformatika: Biopython, scikit-bio, gemmi, ...

Matematika: scipy, matplotlib, numpy, numba, bokeh, ...

Strojoveé uceni: scikit-learn, TensorFlow, ...
Zpracovani obrazu: scikit-image, ...

Python is the (%
easier language %
to learn. 3

Mo brackets,

no main.

You get errors (@4,
for writing an |&¥
extra space
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Prehledna syntaxe

Funkce pro serazeni Cisel:

def insert sort(numbers):
''"'Sort numbers from the smallest to the greatest.'''

for 1 in range(l, len(numbers)):

key = numbers[i]
# Move elements of numbers[@..1i-1], that are greater than key,

# to one position ahead of their current position
j = 1i-1
while j >= 0 and key < numbers[j]:
numbers[j+1] = numbers[j]
j -=1
numbers[j+1] = key

Poznamka: tuto funkci by bylo zbyte€né psat, protoze to uz nékdo udélal za nas:

numbers.sort()

18



&\\E\
v W'

Sila importu
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Oblibenost

PYPL index — 1. misto

TIOBE index — 1. misto

R
C/C++

Ruby

C# . J @)]\at/tQp_c

20


http://pypl.github.io/PYPL.html
https://www.tiobe.com/tiobe-index/

Filozofie — jednoduchost a konvence (-

-~ _—
A Code A code
written . written
in Java in Python

The Pythonic way:

There should be one — and preferably only one — obvious way to do it.

i=0

while i < len(my_list): foriin range(len(my_list)): for item in my_list:
do_something(my_list[i]) do_something(my_list[i]) do_something(item)
i=i+1

Bude fungovat JednodusSi a prehledné&jsi zplsob

Bude fungovat
(the Pythonic way)

21



Slabiny Pythonu

Rychlost
e PomalejSi nez tfeba C nebo Java :(
e Existuji zpusoby, jak napsat rychly kéd :)
e Pravdéepodobné na tento problém nenarazite

Spotreba paméti
e Pravdepodobné na tento problém nenarazite

Runtime errors
e Je to dynamicky typovany jazyk, proto z kddu nelze poznat, jaké chyby se
mohou vyskytnout pfi béhu programu (Ize feSit napf. pomoci mypy)

Méne vhodny pro mobilni aplikace a databaze
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Co je vlastne Python?

Python je

e Programovaci jazyk

it

o Jazyk, ktery umoznuje zapis zdrojového kédu programu

o Jeho syntax a sémantika je popsana dokumentaci “documentation
=
o Konkrétné verze Python 3.12 “ff |
e Interpreter Readthe, | Copystackoverflow
“documentation answer

o Program, ktery umozniuje spousténi (interpretaci) zdrojového kédu napsaného v jazyce Python

o Konkrétné CPython 3.12 (existuji i dalSi interpretery, napf. PyPy, Jython)
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https://docs.python.org/3/reference/index.html

Jak funguje interpreter?

Zdrojovy
kod (skript)

|\\/StL

Interpreter

’ Chybovy
o Vystup vyystu py

24



Interpreter v interaktivnim modu

Zdrojovy kod (prikazy)

Vstup

\4

nterpreter

Vystup

Chybovy vystup

Rozdily od neinteraktivniho modu:

Zdrojovy kod se zadava

z terminalu

Pro zadani prikazu se vypisuje
prompt (>>>)

Vysledky pfikazU se vypisuji na
vystup
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Co je IDE?

e |DE = Integrated Development Environment = vyvojové prostredi
e “Chytry editor”

e UlehCuje nam praci pri programovani

e My budeme pouzivat Visual Studio Code .

o Zadarmo
o Rychlé
o Neni vazané na konkrétni jazyk

o Lze do néj pfidavat funkcionalitu pomoci extensions (vyuZijeme extension Python)

e Jina IDE: PyCharm, Spyder...
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% insert_sort.py - 2019 - Visual Studio Code

File Edit Selection View Go Debug Terminal Help
EXPLORER insert_sort.py X

OPEN EDITORS insert_sort.py > ...
X & insert_sort.py insert sort(numbers):
'''Sort numbers from the smallest to the greatest.'''
for i range(l, len(numbers)):
key = numbers[il]

2019

> .ipynb_checkpoints

> Standa_videa_2018
~lock.plan_semestr...
1920px-Python_logo... j=1i-1
159193_2_text.step while j >=0 key < numbers[j]:
159193_3_video.step numbers[j+1] = numbers[j]

j =1

Adaj
P9 numbers[j+1] = key

insert_sort.py

kisspng-programmin... numbers = [2, 5, 8, 0, 1]
NCBR podzim 2018.x... numbers.sort()

plan_semestra v2.0.... print(numbers)

portion-Charles-Bab...
python_logo.png PROBLEMS OUTPUT  DEBUG CONSOLE  TERMINAL 2: Python
python_logoz.png adam $ /usr/bin/python3
s1.step Python 3.6.5 | packaged by conda-forge | (default, Apr 6 2018, 13:39:56)
s2.step [GCC 4.8.2 20140120 (Red Hat 4.8.2-15)] on linux
Type "help", "copyright", "credits" or "license" for more information.
>>> numbers = [2, 5, 8, 0, 1]
>>> numbers.sort()

sci-lg-eng-rgb.png >>> print(numbers)
{:;} sci-la-text-cze-rab.ona [0, 1, 2, 5, 8]

> OUTLINE >>> ]

Python 3.6.5 64-bit ('usr': virtualenv) €0 A0 Ln12,Col1 Spaces:8 UTF-8 LF Python @ A

s3.step
s4.step




Instalace Pythonu a VSCode — Windows

Python

Stahnéte Python 3.12 z https://www.python.org/downloads/

Dulezité: na zaCatku instalace zaskrtnéte Add Python 3.12 to PATH

V jednom z dalSich krokl zaskrtnéte Disable path length limit

Kontrola: v nabidce Start najdéte Python 3.12 — mél by se otevrit terminal

VSCode

Stahnéte z https://code.visualstudio.com/
Pfi instalaci také zaSkrtnéte Add to PATH
Spustte VSCode a na levé listé kliknéte na ikonu Extensions

Vyhledejte a nainstalujte extension Python od autora Microsoft
o Automaticky se nainstaluji i dalSi extensions: Pylance, Jupyter, Jupyter Keymap

Restartujte VSCode 28



https://www.python.org/downloads/
https://code.visualstudio.com/

Instalace Pythonu a VSCode — Linux, Mac OS X

Obdobna instalace

Ve vétsSine distribuci Linuxu je uz Python nainstalovan, ale jmenuje se python3

e StarSi verze, do 2019 (Ubuntu 19.10), starsi Macy:
o python3 = Python 3 (python = Python 2 — nepouzivat)

e NovgjSi verze, od 2020 (Ubuntu 20.04):
python3 = Python 3 (po instalaci baliku python-is-python3: python = python3 = Python 3)

(@)

e Doinstalujte si balik python3-pip (pres sudo apt install python3-pip)

Vig Vv /s

29


https://code.visualstudio.com/docs/setup/setup-overview
https://code.visualstudio.com/docs/setup/setup-overview
https://code.visualstudio.com/docs/setup/setup-overview

Prvni kroky

e \/ytvorte si slozku, ve které si budete ukladat svoje programy behem semestru
e Stahnéte si cviko_01.zip z interaktivni osnovy a rozbalte do své slozky

e Ve VSCode na leveé liste kliknéte na ikonu Explorer a otevrete slozku cviko_01

o Otevreni slozky: zkratka Ctrl+K Ctrl+O

e Na horni listé kliknéte Terminal > New Terminal,
otevie se vam terminal s shellem (bash nebo powershell)

o Terminal Ize skryt / znovu otevfit zkratkou Ctrl+J

30



Zakladni prikazy shellu

Is — vypiS obsah aktualni slozky (nebo ve Windows dir)

cd ../ cd homeworks — jdi o slozku vys / jdi do podslozky homeworks

pwd — vypiS mi kde jsem

python — spust program blabla

man python — vypis napovédu k prikazu/programu python (Linux, MacOS)
help python — — |- (Windows)

exit — ukondi shell a zavri terminal

Klavesy 1| — navrat k pfedchozim pfikazim

Tab — automatické doplnéni prikazu / programu / nazvu souboru / slozky
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Spustéeni Pythonu v interaktivnim modu

e Do terminalu ve VSCode napiste python, stisknéte Enter

e \ypiSe se verze Pythonu a objevi se prompt (>>>)

e /Zkuste zadavat pfikazy, napr. 2+2 nebo print('Hello")

e K pfedchozim pfikazim se umite vratit pomoci Sipek 1| na klavesnici

e Python ukoncCite signalem end-of-file (Windows: Ctrl+Z a Enter; Linux, Mac: Ctrl+D),
nebo zadanim prikazu exit()
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Ukol

e Spustte Python v interaktivnim modu a vypocitejte (123 + 4/5) * 6
A) 127.8
B) 738
C)742.8
D)9
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Spusténi skriptu
e V\ nabidce Explorer ve VSCode vytvorte novy soubor hello.py a oteviete ho
(pythonovskeé skripty maji pfiponu .py)

e Do souboru napiste print(‘'Hello World!') a ulozte
(* nebo * nahofe u nazvu souboru znamena, ze neni ulozen)

e Do terminalu zadejte python hello.py
(shell umi dokoncit nazev souboru stisknutim Tab)

e Spusti se Python a vypiSe Hello World!

e Python se hned i ukonci, neuvidite >>>

e Trik: aktualni Fadek nebo oznaCenou Cast skriptu Ize spustit pres Shift+Enter
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Ukol

e Spustte skript ukazkovy_skript.py. Co se vypise?
A)25801
B)01258
C)85210
D)02584
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Jupyter Notebook

e Nastroj, ktery umoznuje kombinovat text, zdrojovy kod, rovnice, grafy ...
v jednom dokumentu (notebooku, pfipona .ipynb).

e Notebook se sklada z bunék dvou typu
o Markdown — obsahuji formatovany text

o Code — obsahuji zdrojovy kod
e Na pozadi bézi interaktivné interpreter, ktery vykonava kod v bunikach (kernel)
e \/ystup interpretru se zobrazuje primo v notebooku

e Bunky Ize upravovat, presouvat, mazat a opakované spoustet
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Spusténi Pythonu pres Jupyter notebooks

e \/ nabidce Explorer ve VSCode otevrete soubor ukazkovy notebook.ipynb,
potvrdte vSechny vyzvy k instalaci doplhku a pod. — muze to chvilku trvat

e /Zkuste spoustet a upravovat bunky v notebooku
e Moznée problémy:

o Notebook je otevieny v Restricted médu
— pfi otevieni slozky potvrdit “Yes, | trust the authors”

o Neni zvoleny kernel (pokud mame nainstalovanych vice verzi Pythonu)
— vpravo nahore zvolit kernel Python 3

o Neni nainstalovany balik ipykernel
— potvrdit vyzvu k instalaci

37



Ukol

e Spustte posledni bunku v notebooku ukazkovy notebook.ipynb. Co vypise?
A) Python Rules
B) Secret Message
C) Spanish Inquisition
D)9

38



Ukazkovy domaci ukol

Do sve slozky si stahnéete a rozbalte cviko_01.zip
Ve VSCode otevrete du_1.ipynb
Reste zadany ukol

Reseni si miZete zkontrolovat spust&nim testovaci buriky na konci notebooku,
pred tim ale nezapomente notebook ulozit (nebo si nastavte File > Auto Save)

Kdyz vam projdou testy (vypiSe se Tests passed), mUzete odevzdat notebook
do odevzdavarny v ISu

o Vzdy odevzdavejte soubor s plvodnim nazvem, jinak se vam nezapoctou body

Body za DU budeme cca 1x za tyden zapisovat do poznamkovych blok(i v ISu

39



Alternativni odevzdavani domacich ukolu

Kdo nechce pouzivat Jupyter notebooks:
e Stejné zadani jako v du_X.ipynb naleznete v du_X.pdf

e Jednotlive ukoly reste v souborech du_X Y.py

o napt. DU 2.5 feste do souboru du_2_5.py

e Testy si spustite z prikazového radku:
python testing.py du_X Y.py

e (Odevzdejte jednotlivé soubory nebo je zabalte jako ZIP (ne RAR, TAR, 7Z...).
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, y oy v , , _
Domaci ukoly — Casté problemy ||

Dekuji a peju hezky den
NR

Priloha: 8529BDE9-9F81-4B2D-984B-662F85863554.Jpeg, typ: image/|peg

e Neprejmenovavejte odevzdané soubory.
Nepfipisujte jméno, uco, ...
Opravné skripty vam pak nepfirfadi body! " 1) T
. . . L i I think | forgot something! it -.:a:n't ir%pc'maennt.
e Vzdy otestujte pred odevzdanim ukol!
Hello world! & hello world!

e Dodrzujte deadline!

Programko du

P
Yeah, you're'right. ™
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UziteCne triky

VSCode

Ctrl+J — zobrazi/skryje terminal
Ctrl+/ — zakomentuje/odkomentuje fradek (text za # interpreter ignoruje)

Ctrl+X — smaze rfadek (Ctrl+C, Ctrl+V kopiruje aktualni radek)

Chpm T ——

Ctrl+K, Ctrl+O — otevfeni slozky
Ctrl+1] — scrollovani Keyboard not found

Press F1 to continue.DEL to enter Setup
Alt+1| — pfesouvani aktualniho fadku
2x klik — oznaci celé slovo

3x klik — oznacCi cely radek
42



Doporuceni: pouzivejte anglickou klavesnici

Obsahuje vsechny specialni znaky pouzivaneé pri programovani
@#% & ()[1{}<>+-=*/|\:;""

43



44

uT

uT

Re|T¥T|Y ¥

R®|T*¥ |Y ¥

nobreakspace

nobreakspace

Ceska

Slovenska




