Uvod do jazyka Python



Napln prednasok

» Malokto bude programovat’ Cisto funkcionalne
* Vela jazykov ale ma funkcionalne prvky

* Preco nevyuzit vyhody FP
« Ukazeme si tie najcastejsie / najjednoduchsie / najzaujimavejsie

* Priklady hlavne v Pythone



Funkcionalny jazyk musi mat” aspon
niektoré z tychto vlastnosti

+ Funkcie su objekty (first class objects): vsetko, Co viete spravit's udajmi, viete spravit aj s
funkciami

+ Rekurzia sa pouziva ako riadiaca struktura

+ Zameranie na spracovanie zoznamov

- Cisto funkcionéalne jazyky sa vyhybaji vedlaj$im G¢inkom

- Cisto funkcionalne jazyky odradzaji od pouzivania prikazoV widvyrazy s prikezy zo zaciatku precmetu
+ Pouzivaju sa vyssSie funkcie (higher order functions)

« Zaujimame sa o to, €o pocitame a nie o to ako

— Ak uz pouzivame nejaké premenné, tak ich hodnota by mala byt finalna

Charming Python: Functional programming in Python: http://www.ibm.com/developerworks/library/I-prog/



Python

* General purpose (jazyk hackerov)
* Multiparadigmovy (PP 0OP, FP)

* Interpretovany

* Dynamicky typovany

* V/Setko je objekt




Zaujimave vlastnosti

* Hlavnym cielom je pekny kod (Zen of python)

» Bohata standardna kniznica

* Obrovské mnozstvo dalSich kniznic na asi vsetko
* Funkcie su objekt



Preco prave python a ciele tejto cCasti
predmetu

 Funkcionalne ctry existuju v roznych vyssich jazykoch (JavaScript,
Java, C, ...)

« Umoznuju elegantny zapis a efektivne vykonavanie

« Ukazat ako sa da k problémom pristupovat' inak a aké to prinasa
vyhody



Filozofia jazyku Python je programovat’
spravne a elegantne - The Zen of Python

Beautiful is better than ugly. In the face of ambiguity, refuse the
temptation to guess.

Explicit is better than implicit.
There should be one-- and preferably

Simple is better than complex. only one --obvious way to do it.

i ' Although that way may not be obvious
Complex is better than complicated. " first%nless youyre D%J/tch.

Flat is better than nested. Now is better than never.

Sparse is better than dense. Although never is often better than

* 1 *
Readability counts. right* now.
If the implementation is hard to

Special cases aren't special enough to explain, it's a bad idea.

break the rules.

If the implementation is easy to

Although practicality beats purity. explain, it may be a good idea.

Errors should never pass silently. Namespaces are one honking great

. idea -- let's do more of thosé!
Unless explicitly silenced.

https://www.python.org/dev/peps/pep-0020/



Na Co sa da python pouzit

° Skriptovanie (predinstalovany v takmer kazdom operacnom systéme)
* WWeb (Django, Flask, Tornado...)
* VVedeckée pocitanie (NumPy, Pandas, SciPy, Matplotlib, jupyter)

* GUI (pyat, Tk)
* Distribuovaneé pocitanie (spark)

* V)I/Uéba (https://github.com/ipython/ipython/wiki/A-gallery-of-interesting-IPython-
Notebooks)



Nevyhody

Toto nie je uplny zoznam:
* Nie je to funkcionalny jazyk

Velmi l'ahko sa da sklznut k necistym vyrazom
Otvorené triedy
Chybaju immutable objekty (daju sa pridat)
Obmedzena velkost zasobnika (PyPy nema)
Chyba optimalizacia chvostovej rekurzie
Pre vela funkcionalnych ¢rt chyba priama podpora

 Vacsinou sa ale daju ohackovat’
« Kvoli dynamickému typovaniu nemame priamu podporu pre pattern matching

 Trochu iny objektovy model ako ten, na ktory ste zvyknuty (KedZe riesime FP a nie
OOP, tak nam to"moze byt skoro jedno)

« Metddy sa nedaju priamo pretazovat
« Nemame kllUcové slova private, public, final ...



Formatovanie zdrojového kddu

PEP8
* Odsadzovanie pomocou 4 medzier a nie tab

 Prazdne riadky na oddelovanie funkcii

« Dokumentacne komentare

 Pouzivanie medzery okolo znamienok

« CamelCase na ponenovanie tried a
male_pismena_s_podtrznikmi na pomenovanie funkcii

« UTF-8 kddovanie zdrojovych suborov
* Nepouzivajte non-ASCll znaky na pomenovavanie

https://www.python.org/dev/peps/pep-0008/



Tutorial Pythonu

e Budeme pouzivat Python 3 (konkrétne 3.4 alebo
novsie)

* Spustenie interaktivneho modu

C:\cesta\niekam>python

Python 3.5.1 (v3.5.1:37a07ceeb5969, Dec 6 2015, 01:54:25) [MSC v.1900 64 bit (AMD64) ]
on win32

Type "help", "copyright", "credits" or "license" for more information.

>>>

e Spustenie skriptu

C:\cesta\niekam>python script name.py



Ukazka



Prakticka ukazka

Kalkulacka
+ - */-k* //%
<>==andor

 Retazce

"\n
+ *[1[-11 [] [len()+vela] [:len()+vela]
konverzia: int, str

o Zoznam (list)
_”_
list() + range
append
in
* Slovnik (dict)
{}, dict()
* print, input, len, dir, help, type (__class_)

« while, if, for



while

# Fibonacciho postupnost
a, b =20, 1
while b < 10:

print (b)

a, b =Db, atb

* Na formatovanie kodu sa nepouzivaju zatvorky

« Medzery maju vyznam

* Na odsadzovanie budeme pouzivat 4 medzery
* Vyhodnocuje sa zprava dolava

* , sa da pouzit’ na viacero priradeni naraz



for

words = ['cat', 'window', 'defenestrate']
for w in words:

print (w, len(w))

words = ['cat', 'window', 'defenestrate']

for i in range(len(words)): # to iste ako range (0, len (words))
print (i, words[i])

words = ['cat', 'window', 'defenestrate']
for i, w in enumerate (words) :
print (i, w)

* [teruje cez datovu strukturu
» Ak chcete iterovat cez Cisla range
Ak chcete index, enumerate



it elif else

x = int (input ("Please enter an integer: "))
if x < O:
x =0
print ('Negative changed to zero')
elif x == 0:
print ('Zero')
elif x ==

print ('Single')
else:
print ('More')

NicC prekvapujuce



continue, break, pass

e continue a break je toiste ako v C

* pass nerobi nic
Ak syntax vyzaduje nieco, ale vy ni¢ nepotrebujete

* Dobré ked' len vytvarate strukturu programu a zatial
nenaplnate metody

while True:
pass # Cakanie na prerusenie (Ctrl+C)



forawhile moze mat else

for n in range (2, 10):
for x in range (2, n):
if n % x ==
print n, 'equals', x, '*', n/x
break
else:

# loop fell through without finding a factor

print n, 'is a prime number'



Definicia funkcie

def fib(n): # Fibonacciho cisla
"""Print a Fibonacci series up to n."""
result = []

a, b =20, 1

while a < n:
result.append (a)
a, b=D>b, a+ Db

return (result)

e KIUCoveé slovo def
« """ dokumentacny komentar
e return Vvracia navratovud hodnotu



Prednastavené hodnoty

def ask ok (prompt, retries=4, complaint='Yes or no, please!'):
while True:
ok = input (prompt)
if ok in ('y', 'ye', 'yes'):
return True

if ok in ('n', 'no', 'nop', 'nope'):
return False
retries = retries - 1

if retries < 0:
raise OSError ('uncooperative user')
print (complaint)

« Parametre m6zu mat’ prednastavené hodnoty
 Je mozné pouzit pri volani menej parametrov

« Je mozné volat nazvom parametru ask ok ('Do you really want to quit?',
complaint="'What?"'") -

« Za parametrom s prednastavenou hodnotou nemoze ist” parameter bez
prednastavenej hodnoty

» Pozor!!l Prednasatvena hodnota sa vyhodnocuje v Case definicie

* Ak hodnota nie je pri,mityvn%//immutable typ, tak vsetky volania funkcie budu pouzivat rovnaku
referenciu, tj. rovnaky objek



Premenlivy pocet atributov

def concat (*args, sep="/"):
return sep.join(args)

def funkcia (argument, *arguments, **keywords):
pass

* s|Uzi na oznacenie zoznamu atributov
Zoznam atributov je dostupny ako 1ist

** s|Uzi na oznacenie zoznamu pomenovanych
atributov

Pomenované atributy su dostupné ako asociatyvne
pole dict, kde kluc’je nazov pomenovaného atributu



Import

import pprint

from pprint import pprint

from pprint import *

from pprint import pprint as pp

stuff = [['spam', 'eggs', 'lumberjack', 'knights', 'ni'], 'spam',
['eggs', '"lumberjack'], 'knights', 'ni']

pp (stuff)

pp (globals())

import functools, itertools, operator



Lambda vyraz

square = lambda x: x * X
square (2)
>>> 4

Velmi podobné ako funkcia
Netreba pomenovat’

 Vracia sa vykonatelny objekt
Obmedzenia

def make power (exponent) :
return lambda x: x ** exponent

square = make power (2)

square (2)
>>> 4
cube make power (3)

cube (2)
>>> 8






Zdroje pouzité v prezentacii

* https://docs.python.org/3/tutorial
* https.//www.python.org/dev/peps/pep-0008/
* https.//www.python.org/dev/peps/pep-0020/

e https.//drive.google.com/folderview?id=0ByIrJAE4AKMTtaGhRcXk
xNHhmY2M



https://docs.python.org/3/tutorial
https://www.python.org/dev/peps/pep-0008/
https://www.python.org/dev/peps/pep-0020/
https://drive.google.com/folderview?id=0ByIrJAE4KMTtaGhRcXkxNHhmY2M

