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KoaupoBkn

Koduposka

e Anropurm xoduposanus E
CumBoJibl — BaiiTbl

o Anropurm dexoduposarus D
Baiitbt — CumBoJIbI

D=FE"!



KoaupoBkn

Koduposka

e Anropurm xoduposanus E
CumBoJibl — BaiiTbl

o Anropurm dexoduposarus D
Baiitbt — CumBoJIbI

D=FE"!

O6brano mpocro Tabauna CumBog <> BaiiTbr



ASCII

ASCII Code Chart

DEL

}

FF | CR | SO | SI

VT

LF

O[NUL | SOH |STX [ETX | EOT | ENQ | ACK [BEL | BS | HT

1{DLE|DC1|DC2|DC3|DC4 |NAK|SYN|ETB|CAN| EM |SUB|ESC| FS [ GS [ RS | US




UTF

UTF-32

CumBos — 4 GaliTa.

0x00 0x00 0x00 0x61
0x00 0x00 0x00 0x62
0x00 0x00 0x04 0x19

= o ©

UTF-8

CumBosn — 1-4 baifita.
Cosnanaer ¢ ASCII na cumbonax ASCII.

0x61
0x62
0xDO0 0x99

=i o o




Crangapt Unicode
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Crangapt Unicode

e UCS (Universal Character Set).

Tabauma cuMBOJIOB.

oo

=k

97
98
1049




Crangapt Unicode

e UCS (Universal Character Set).
Tabauma cuMBOJIOB.

La] 97
b | 98
1| 1049

e UTF (Unicode Transformation Format).
Komuposku UTF-8, UTF-16, UTF-32.



Tun str

str — mocje10BaTeIbHOCTD OaiiT

’a’ 0x61
’\n’ 0x0A
N\xff’ | OxFF




Tun str

str — mocje10BaTeIbHOCTD OaiiT

’a’ 0x61
’\n’ 0x0A
N\xff’ | OxFF

Jlanmbie



OTtobpazkeHue str

>>> 73’
7a7

>>> 2\x61°
7a)

>>> \x0a’
7\n)

>>> I\xff’
N\xff?
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OTtobpazkeHue str

>>> 73’
7a7

>>> \x61°
7a2

>>> \x0a’
7\n7

>>> \xff?’
N\xff?

>>> 2\xf0\x20\xd5\x63\x33’
’\xf0 \xd5c3’
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Tun unicode

unicode — mocaeI0BATEILHOCTH CUMBOJIOB.

u)Q? Q
u’m’ I,
u’\u0449° | g




Tun unicode

unicode — MIOCJEIOBATEIBHOCTh CUMBOJIOB.

u’Q’ Q
u’m’ I,
u’\u0449° | g
Orobpazkenne

>>> u’npuset’
u’\u043f\u0440\u0438\u0432\u0435\u0442’
>>> uwuQ 7¢’

u’\u0439Q 7\u0444’
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str 1 unicode
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str 1 unicode

unicode — str

>>> u = u’swng’
>>> s = u.encode(’utf-8?)
>>> g

’\xd1\x8d\xd1\x8e\xd1\x8f"’
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str u unicode

unicode — str

>>> u = u’swng’
>>> s = u.encode(’utf-8?)
>>> g

’\xd1\x8d\xd1\x8e\xd1\x8f"’
str — unicode
>>> u2 = s.decode(Putf-87)

>>> u?2
u’\u044d\u044e\u044f’
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KoaupoBanue JaHHBIX

with open(’in.txt’) as fin:
data_in = fin.read()
text_in = data_in.decode(’utf-87)
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KoaupoBanue JaHHBIX

with open(’in.txt’) as fin:
data_in = fin.read()
text_in = data_in.decode(’utf-87)

. = text_in

text_out = ...
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Koaupopanue gaHHBIX

with open(’in.txt’) as fin:
data_in = fin.read()
text_in = data_in.decode(’utf-87)

. = text_in

text_out
data_out = text_out.encode(’utf-8’)

with open(’out.txt’, ’w’) as fout:
fout.write(data_out)

11/49



KoaupoBanne ganabix n codecs

import codecs

with codecs.open(’int.txt’,
encoding=’utf-8’) as fin:
text_in = fin.read()

. = text_in
text_out = ...
with codecs.open(’out.txt’, ’w’,

encoding=’utf-8’) as fout:
fout.write(text_out)



KoaupoBanue ncxogHoro Koja

# -x- coding: utf-8 -*-

X = u’smpa’
# KommenTapui
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Ctpoku B Python 3

Twun 3armuch Amnajior B Python 2
str ’[lpuseT’ unicode
bytes | b’abc\xff’ str




Perynspable BbIpazKeHHsI
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Perynsgpuble a3b1kn

Andasur A = {0, 1}

Bripaxkenue | PopMasibHbIN A3BIK
0 {0}
(0|11 {01,11}
001" {001,0011,00111, ...}
0*10* {1,01, 10,010,001, ...}
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[IpocThie peryigpHble BhIPa KeHus

text = """In September 1769 she reached New
Zealand, the first European vessel to visit
in 127 years."""

import re
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[IpocThie peryigpHble BhIPa KeHus

text = """In September 1769 she reached New
Zealand, the first European vessel to visit
in 127 years."""

import re

m = re.search(’i’, text)
print m

<_sre.SRE_Match object at 0x3693648>
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[IpocThie peryigpHble BhIPa KeHus

text = """In September 1769 she reached New
Zealand, the first European vessel to visit
in 127 years."""

import re

m = re.search(’i’, text)
print m

<_sre.SRE_Match object at 0x3693648>

print m.start(), m.end()

48 49
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[IpocThie peryigpHble BhIPa KeHus

text = """In September 1769 she reached New
Zealand, the first European vessel to visit
in 127 years."""

def search_results(pattern, text):
for m in re.finditer(pattern, text):
print "’{0}’: {1}-{2}".format(
m.group(), m.start(), m.end())
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[IpocThie peryigpHble BhIPa KeHus

text = """In September 1769 she reached New
Zealand, the first European vessel to visit
in 127 years."""

def search_results(pattern, text):
for m in re.finditer(pattern, text):
print "’{0}’: {1}-{2}".format(
m.group(), m.start(), m.end())

search_results(’i’, text)

’1i7: 48-49
Y1’ 73-T4
’i’: 75-76

’i’: 79-80

18 /49



MHozKecTBa CUMBOJIOB

text = """In September 1769 she reached New
Zealand, the first European vessel to visit
in 127 years."""

search_results(’ (i|I)n’, text)
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MHozKecTBa CUMBOJIOB

text = """In September 1769 she reached New
Zealand, the first European vessel to visit
in 127 years."""

search_results(’ (i|I)n’, text)

’In’: 0-2
’in’: 79-81
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MHozKecTBa CUMBOJIOB

text = """In September 1769 she reached New
Zealand, the first European vessel to visit
in 127 years."""

search_results(’ (i|I)n’, text)

’In’: 0-2
’in’: 79-81

search_results(’ [0-9] 7, text)
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MHozKecTBa CUMBOJIOB

text = """In September 1769 she reached New
Zealand, the first European vessel to visit
in 127 years."""

search_results(’ (i|I)n’, text)

’In’: 0-2

’in’: 79-81
search_results(’ [0-9] 7, text)
’9 ’: 16-18

’7 . 84-86

19 /49



DKpaHIPOBAHIE CUMBOJIOB

search_results(’\\’, ’\\’)
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DKpaHIPOBAHIE CUMBOJIOB
search_results(’\\’, ’\\’)

error: bogus escape (end of line)
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DKpaHIPOBAHIE CUMBOJIOB
search_results(’\\’, ’\\’)

error: bogus escape (end of line)

search_results(C\\\\’, ’\\”)

’\’: 0-1
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DKpaHIPOBAHIE CUMBOJIOB
search_results(’\\’, ’\\’)

error: bogus escape (end of line)

search_results(C\\\\’, ’\\”)

’\’: 0-1

search_results(r’\\’, ’\\?)

’\’: 0-1

20 /49



JI10001 cUMBOJI

text = """In September 1769 she reached New
Zealand, the first European vessel to visit
in 127 years."""

search_results(’s.’, text)
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JI10001 cUMBOJI

text = """In September 1769 she reached New
Zealand, the first European vessel to visit
in 127 years."""

search_results(’s.’, text)
’sh’: 18-20
’st?: 50-52
’ss’: 64-66
’si’: T74-76

’s.?: 90-92
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JI10001 cUMBOJI

text = """In September 1769 she reached New
Zealand, the first European vessel to visit
in 127 years."""

search_results(’s.’, text)
’sh’: 18-20
’st?: 50-52
’ss’: 64-66
’si’: T4-76
’s.?: 90-92

search_results(r’s\.’, text)

21/49



JI10001 cUMBOJI

text = """In September 1769 she reached New
Zealand, the first European vessel to visit
in 127 years."""

search_results(’s.’, text)
’sh’: 18-20

’st’: 50-52

’ss’: 64-66

’si’: T74-76

’s.?: 90-92
search_results(r’s\.’, text)

’s.?: 90-92

21/49



3Be3ja u ioc Kinnn

text = """In September 1769 she reached New
Zealand, the first European vessel to visit
in 127 years."""

search_results(’shx*e’, text)
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3Be3ja u ioc Kinnn

text = """In September 1769 she reached New
Zealand, the first European vessel to visit
in 127 years."""

search_results(’shx*e’, text)

’she’: 18-21
’se’: 65-67

22 /49



3Be3ja 1 1oc Kimnn

text = """In September 1769 she reached New
Zealand, the first European vessel to visit
in 127 years."""

search_results(’sh*xe’, text)

’she’: 18-21
’se’: 65-67

search_results(’.s+.’, text)
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3Be3ja u ioc Kinnn

text = """In September 1769 she reached New
Zealand, the first European vessel to visit
in 127 years."""

search_results(’shx*e’, text)

’she’: 18-21

’se’: 65-67
search_results(’.s+.’, text)
> sh’: 17-20

‘rst’: 49-52

’esse’: 63-67

’isi’: 73-76

’rs.’: 89-92



Hpyrue ananas3onb

text = """In September 1769 she reached New
Zealand, the first European vessel to visit
in 127 years."""

search_results(’i?n’, text)
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[pyrue nuana3oHbl

text = """In September 1769 she reached New
Zealand, the first European vessel to visit
in 127 years."""

search_results(’i?n’, text)

‘n’: 1-2
‘n’: 39-40
‘n’: 60-61

’in’: 79-81
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[pyrue nuana3oHbl

text = """In September 1769 she reached New
Zealand, the first European vessel to visit
in 127 years."""

search_results(’i?n’, text)

‘n’: 1-2

’n’: 39-40
’n’: 60-61
’in’: 79-81

search_results(’[0-9]{4,6}’, text)
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[pyrue nuana3oHbl

text = """In September 1769 she reached New
Zealand, the first European vessel to visit
in 127 years."""

search_results(’i?n’, text)

‘n’: 1-2

’n’: 39-40
’n’: 60-61
’in’: 79-81

search_results(’[0-9]{4,6}’, text)

217697 . 13-17

23 /49



/KatHoCTh oncka

text = """In September 1769 she reached New
Zealand, the first European vessel to visit
in 127 years."""

search_results(’e.*xe’, text)
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7KaJiHOCTD 1ouCcKa

text = """In September 1769 she reached New
Zealand, the first European vessel to visit
in 127 years."""

search_results(’e.*xe’, text)

’eptember 1769 she reached Ne’: 4-32
’ealand, the first European vesse’: 35-67
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7KaJiHOCTD 1ouCcKa

text = """In September 1769 she reached New
Zealand, the first European vessel to visit
in 127 years."""

search_results(’e.*xe’, text)

’eptember 1769 she reached Ne’: 4-32
’ealand, the first European vesse’: 35-67

search_results(’e.*7e’, text)
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7KaJiHOCTD 1ouCcKa

text = """In September 1769 she reached New
Zealand, the first European vessel to visit
in 127 years."""

search_results(’e.*xe’, text)

’eptember 1769 she reached Ne’: 4-32
’ealand, the first European vesse’: 35-67

search_results(’e.*7e’, text)

’epte’: 4-8

’er 1769 she’: 10-21
’eache’: 23-28
’ealand, the’: 35-46
’ean ve’: 58-64



Hpyrue crencnMBoJIbI

text = """In September 1769 she reached New
Zealand, the first European vessel to visit
in 127 years."""

search_results(r’n\s+’, text)
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Hpyrue crencnMBoJIbI

text = """In September 1769 she reached New
Zealand, the first European vessel to visit
in 127 years."""

search_results(r’n\s+’, text)
‘n ’: 1-3

’n ’: 60-62
’n ’: 80-82
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Hpyrue crencnMBoJIbI

text = """In September 1769 she reached New
Zealand, the first European vessel to visit
in 127 years."""

search_results(r’n\s+’, text)

’n ’: 1-3
’n ’: 60-62
’n ’: 80-82

search_results(r’t\S’, text)
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Hpyrue crencnMBoJIbI

text = """In September 1769 she reached New
Zealand, the first European vessel to visit
in 127 years."""

search_results(r’n\s+’, text)

’n ’: 1-3
’n ’: 60-62
’n ’: 80-82

search_results(r’t\S’, text)

’te’: 6-8
’th?: 43-45
’to’: 69-71

N
w



['pymmbl

text = """In September 1769 she reached New
Zealand, the first European vessel to visit
in 127 years."""

m = re.search(’ (\w+)\s*([0-9]+)’, text)
print m.group(0)

September 1769

26
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['pymmbl

text = """In September 1769 she reached New
Zealand, the first European vessel to visit
in 127 years."""

m = re.search(’ (\w+)\s*([0-9]+)’, text)
print m.group(0)

September 1769

print m.group(1l)
print m.group(2)

September
1769

26 /49



[pyrue BO3MOYKHOCTI

OyHKIUN

match — momckK TOJBKO B MEPBOU MO3UIAU.
split — pasOueHue TeKCTa HA YACTH.
sub — 3aMeHa B TEKCTe.

compile — KOMIMJIAINS BbIParKEHU JIJIs
MHOT'OKPATHOT'O UCHOJIb30BAHUA.

N
~

19



[pyrue BO3MOYKHOCTI

OyHKIUN
@ match — NOMCK TOJBKO B IIEPBOU IMO3UIINN.
@ split — pa3buenue TeKCTa HA YaCTHU.
@ sub — 3aMeHa B TEKCTE.

@ compile — KOMIMJIAINS BbIParKEHU JIJIsI
MHOT'OKPATHOT'O UCHOJIb30BAHUA.

darn

o IGNORECASE
e UNICODE

o VERBOSE

e MULTILINE



Pacmupennasi paboTa ¢ aprymeHTaMmu
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AprymeHTb! QyHKIINI

Oo6branast HyHKITHS

def complex(real, imag):
return real + 1j * imag
print complex(1l, 2)

(1+23)
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AprymeHTb! QyHKIINI

Oo6branast HyHKITHS

def complex(real, imag):
return real + 1j * imag
print complex(1l, 2)

(1+23)

AprymMeHThI 110 yMOTIAHUTO

def complex(real, imag=0):
return real + 1j * imag
print complex(1)

(1+03)

29 /49



[TopsiikoBBIE apryMeHTh

Pacmakoska apryMeHTOB

def complex(*args):
return args[0] + 1j * args[1]
complex(1l, 2)

(1+23)

30 /49



[TopsiikoBBIE apryMeHTh

PacrrakoBka aprymenToB
def complex(*args):

return args[0] + 1j * args[1]
complex(1l, 2)

(1+23)
CMeH.IaHHbIe apryMeHThbl

def complex(real, *other):
print other
return real + 1j * other[0]
print complex(1l, 2, 3, 4)

(2, 3, 4)
(1+23)

30 /49



3alakKoBKa, IOPsIJIKOBLIX apryMEeHTOB

3amakoBKa apryMeHTOB

def complex(real, imag):
return real + 1j * imag

args = (1, 2)

print complex(*args)

(1+23)

31/49



IImenoBannbie apryMeHThbl

[lepenada apryMeHTOB 1O KJIIOTY
print complex(real=1, imag=2)
print complex(3, imag=4)

(1+23)
(3+47)
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IImenoBannbie apryMeHThbl

PacnakoBka 1o K04y

def complex(**kwargs):
print kwargs
return (kwargs[’real’] +
1j * kwargs[’imag’])
print complex(real=1, imag=2, hi=3)

{’real’: 1, ’imag’: 2, ’hi’: 3}
(1+23)

33 /49



BaHaKOBKﬂJHMEHOB&HHBD(aprMEHTOB

3altakoBKa CJI0Baps
kwargs = {’real’: 1, ’imag’: 2}
print complex(**xkwargs)

{’real’: 1, ’imag’: 2}
(1+23)
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DOyHKIMS ¢ JIIOOBIMU apryMeHTaMu
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JlekopaTophbl
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Onpejenenue

/lexopamop

o Qyuknuda, MoauMUIUPYIOMAas JAPYryio (OyHKITUIO
e Vcnonb3yercs s ypoiieHns: KoJia

37 /49



VcnoJip3oBaHue

def notify_about_calls(func):
def decorated(*args, **kwargs):
print "Called", func.__name__

return func(*args, *xkwargs)
return decorated

38 /49



VcnoJip3oBaHue

def notify_about_calls(func):
def decorated(*args, **kwargs):
print "Called", func.__name__

return func(*args, *xkwargs)
return decorated

def f(a, b):

return a + b
g = notify_about_calls(f)
print g(1, 2)

38 /49



cnosibzoBanue

def notify_about_calls(func):
def decorated(*args, **kwargs):
print "Called", func.__name__

return func(*args, *xkwargs)
return decorated

def f(a, b):

return a + b
g = notify_about_calls(f)
print g(1, 2)

Called £
3

38 /49



YIpolneHHasd 3alnch

Q@decorate
def f(a, b):
return a + b

DKBUBAJICHTHO
def f(a, b):

return a + b
f = decorate(f)
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Heckonbko JiekopaTopoB

@decoratorl

Q@decorator2

def f(a, b):
return a + b

DKBUBAJICHTHO
def f(a, b):

return a + b
f = decoratorl(decorator2(f))

10 / 49



Kitacchl-JieKopaTophl

class Logger(object):
def __init__(self, func):
self.func = func
self.log = []
def __call__(self, *args, *xkwargs):
self.log.append((args, kwargs))
return self.func(*args, **kwargs)

logged = Logger

11 /49



Kitaccenl-J1ekopaTopnbl

@logged
def f(x, y=0):
pass

£(1)
£f(1, y=2)
print f.log

(G, B, 1,), Ly’ 2B)]
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Metaganable QpyHKINIT

def notify_about_calls(func):
def decorated(*args, **kwargs):
print "Called", func.__name__
return func(*args, *xkwargs)
return decorated

13 / 49



Metaganable QpyHKINIT

Onotify_about_calls

def some_function(x, y):

nn ”DOCStI‘lng . nnn
return x + 2 *x y

44 /49



Metaganable QpyHKINIT

@Gnotify_about_calls

def some_function(x, y):
"""Docstring."""
return x + 2 *x y

some_function(1l, 2)

print some_function.__name__

print some_function.__doc

Called some_function
decorated
None



functools.wraps

import functools

def notify_about_calls(func):
@functools.wraps(func)
def decorated(*args, **kwargs):
print "Called", func.__name__

return func(*args, *xkwargs)
return decorated



functools.wraps

Onotify_about_calls

def some_function(x, y):

nn "DOCStI’lIlg . nmnn
return x + 2 * y

46 / 49



functools.wraps

Onotify_about_calls

def some_function(x, y):
nn "DOCStI’lng . nmnn
return x + 2 * y

some_function(1l, 2)
print some_function.__name_
print some_function.__doc_

Called some_function
some_function
Docstring.



IexkopaTop staticmethod

staticmethod

o [Ipumensiercst K METOILY KJacca
o Jlemaer MeTo[ CTATUIECKUM

e IlosBouisteT urnHopupoBaTh SK3eMILsap (self)

17 /49



IexkopaTop staticmethod

class A(object):
@staticmethod
def f(a, b):
return a + b

a=AQ0
print a.f(1, 2)
print A.f(1, 2)

3
3
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JlexkopaTophbl ¢ apryMenTamMn

Kak crenars Takoit jekopatop?

@check_return_type(float)

def calculate_something(a, b, c):

return x
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JlexkopaTophbl ¢ apryMenTamMn

Kak crenars Takoit jekopatop?

@check_return_type(float)
def calculate_something(a, b, c):

return x

def check_return_type(type_):
def decorator(func):
def decorated(*args, **kwargs):
val = func(*args, **kwargs)
assert isinstance(val, type_)
return val
return decorated
return decorator

19 / 49



