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FUIE ZFL2 B9} 2o A3t F & XA EE YEst 2 R E 3831 5T

0061 'a'; LATIN SMALL LETTER A

0062 'b'; LATIN SMALL LETTER B

0063 'c'; LATIN SMALL LETITER C

007B '{'; LEFT CURLY BRACKET

2167 'VII'; ROMAN NUMERAL EIGHT

2168 'IX'; ROMAN NUMERAL NINE

265E '"M'; BLACK CHESS KNIGHT

265F '['; BLACK CHESS PAWN

1F600 '[0'; GRINNING FACE

1F609 '[]'; WINKING FACE
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FUTE ALA Y Aol B fURT Abpe] B AE, §o) 74 el 3 PDF MAY fURE WAE
23 95Uth ol 9718 s L. FURTe) AT B At/ A o] Aol E el A] ¥ &
Uk

Computerphile -5 2 ] 4 of| A, Tom Scott 7} 7+eFs}A] 71 =2} UTF-82] G ALE =2] sk T} (9E 36 %).
Jukka Korpelat= £F2 ol & = Y= F FUIZE FAE ¢ 7)ol thak ol HiA & g5 th

ETHE £2 9 2 Joel Spolsky7H A5 U T o] YR ZE BEEA ek B9 A% 37 Aol o] A
FAE goA

o
A719dot FE2 W2 3ol Utk oAl E Eol, “EAF AF 7 FH UTF-8 52 HA L.

—

2 stojH o] FUIE 2|
Al fURES 2B MHOBE SholAe] FURE /152 Ao E 5 AU

21 #2149 ¥

o]l AW 3.05E = Ao]Y str L2 FYUIZE BEAE 285111, o] = oW EA}Fo]E "unicode rocks!
", 'unicode rocks!'EEAZUWLRE T EXE BEHS AIEIOE FUTEE AAE S =9
e,

ol A A FEQ 7|2 AF Y2 UTFRo| B2 FAE glH o FUIE FAE 9A 28T & U5

Yok

try:
with open('/tmp/input.txt', 'r') as f:

except OSError:
# 'File not found' error message.
print ("Fichier non trouvé")

ARO|E B Bho] W 32 FUIE ZAE A A A E A d gyt

répertoire = "/tmp/records.log"
with open (répertoire, "w") as f:
f.write("test\n")

A7) N 53 EAE 98 85 gAY ol @ o] Fo 4 ASCITLO.Z 428
£ el e o] o) Aol 2 AU E AU Glrieh (Wl et o)
A7 e A De e 2} e 5 95U Th)

TES A ua ey,
27 %hu

o] A o] 2z T Al o

>>> "\N{GREEK CAPITAL LETTER DELTA}" # Using the character name
"\u0394"

>>> "\u0394" # Using a 16-bit hex value
'"\u0394"
>>> "\U00000394" # Using a 32-bit hex value
'"\u0394"

2712, £49 € bytess] decode () WA EE AE30] THE 4 ATk o] WA =L UTE-57 2L
encoding AV ALL} A B A © Z erros A AE W5 U T}

errors A= AT FA e A EALS AV S At A9 $HE AFFUL o] A
9] 88 L 'strict' (UnicodeDecodeError 9|2 ¥WAY), 'replace' (U+FFFD, REPLACEMENT
CHARACTER AF®), 'ignore' (U ZE Ao A BEAE 1 F A=), == 'backslashreplace' (\
xNN o] A2Alo] = A|FAE AFS)) QU Th th ol Al= 2 Apo] Bo B F T



https://www.unicode.org
https://www.unicode.org/history/
https://www.youtube.com/watch?v=MijmeoH9LT4
http://jkorpela.fi/unicode/guide.html
https://www.joelonsoftware.com/2003/10/08/the-absolute-minimum-every-software-developer-absolutely-positively-must-know-about-unicode-and-character-sets-no-excuses/
https://en.wikipedia.org/wiki/Character_encoding
https://en.wikipedia.org/wiki/UTF-8

>>> b'\x80abc'.decode ("utf-8", "strict")
Traceback (most recent call last):

UnicodeDecodeError: 'utf-8' codec can't decode byte 0x80 in position O0:

invalid start byte
>>> b'\x80abc'.decode ("utf-8", "replace")
"\ufffdabc'
>>> b'\x80abc'.decode ("utf-8", "backslashreplace")
"\\x80abc'
>>> b'\x80abc'.decode ("utf-8", "ignore")
'abc!
ATY e ATY9 o] 2L TYPF= BALR A PR ITh sho] Aol I 1007]¢] A= ThE AT o]
A5 Yt 22 E & standard-encodings o] 4] j]rol A eolug g YHEAE BAL. oW A7 9 thekst
o] 55 5 Ut} o & E0f, '1atin-1", 'iso_8859_1"' 18|13l '8859 & 31‘:' Z+e ol F g o] £ 9]0
gt
FEAGUTE EALL J54E AT 8% I 2AEE Fshe 2o 12 FUTE AL wg
St chr ) U3 FFEE BE S dgUnh ol 49 @ B4 FULE BAGL B A= BAE
& W&t ord () WA e Adth:
>>> chr (57344)
"\ue000"'
>>> ord('\ue000'")
57344

2.2 Hlo|EE E W3}

bytes.decode () & W) Y=+ @ FH encodingC. 2 A7 d FUIZE EXEY bytesE W3l

str.encode () YUt}

errors " 7| M5~ decode () HA =9 UH N4 Z2A gk 7?% FAEHE 2F o AFFUh
'strict', 'ignore', 'replace’' (] A AIZHEE £ = EA A ESEE AY) B ol

2} 'xmlcharrefreplace' (XML £X} 753]'}_ AF9]), backslashreplace (\uNNNN o] A#A| o] = A|F A

A4l) 283 namereplace (\N{...} o|2A o] Z Al A2 A4 = 55U tTh

ofef A AN M= thE AAE HojFUth:

>>> u = chr(40960) + 'abcd' + chr(1972)
>>> u.encode ('utf-8")
b'\xea\x80\x80abcd\xde\xb4'

>>> u.encode ('ascii')

Traceback (most recent call last):

UnicodeEncodeError: 'ascii' codec can't encode character '\ua000' in
position 0: ordinal not in range (128)

>>> u.encode('ascii', 'ignore')

b'abcd'

>>> u.encode('ascii', 'replace')

b'?abcd?"’

>>> u.encode('ascii', 'xmlcharrefreplace')

b'&#40960; abcd&#1972; "

>>> u.encode('ascii', 'backslashreplace')

b'\\ua000abcd\\u07b4"

>>> u.encode('ascii', 'namereplace')

b'"\\N{YI SYLLABLE IT}abcd\\uO7b4'

g AR ATYL SEHT AL 5 YES S A5 E UL codecs BEAA 22 5 41 th
MEE AT YL FAS}E AL codecs BES ol5)7H DR G k. SHA B o] BE o 5] A vreks] &
ARYI} Ty Pt hAR ARG AUTHE AFFo|n, A2 e QRIS AP AL ARHQ
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>>> s = "a\xac\ul234\u20ac\U00008000"

# AN two-digit hex escape

# ANANAAN four—-digit Unicode escape

# AAAAAAANAN oight-digit Unicode escape
[

>>> [ord(c) for c in s]
[97, 172, 4660, 8364, 32768]
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#!/usr/bin/env python
# —*— coding: latin-1 —*-

u = 'abcdé'

o] £ Thedoll Aol A 2 WAE WA St AL E = o Wl E Mol A 97 whekg U Th o Wk
Sue AZ TE M5 E A4 A Y ol AL © 4 coding B A AFUTH —+- 7T o] oA
F4j0] ML LU T Shol Aol A ok W= AR 14 Bl et AR AU ol i L
= A J
=

242 weeA grerhE, ol v AFE AX W 7% 7Y 0 2 UTF-80] AF&F LT} PEP 2639]

BSUFTZ AL T 2O E 3t AR o] e m| o] AE 283t} ZhzF Aol s I & Z A E o Uil A,
AR = B9 o], 7hE| 18], A 7H5 3 oA ZH(Enp oAk 2
= =
= [e]

import unicodedata
u = chr(233) + chr(0x0bf2) + chr(3972) + chr(6000) + chr(13231)
for i, ¢ in enumerate (u):

print (i, ' ' % ord(c), unicodedata.category(c), end=" ")

print (unicodedata.name (c))

# Get numeric value of second character
print (unicodedata.numeric (ufll]))

APYL o ohe-e EG3 o



https://www.python.org/dev/peps/pep-0263

0 00e9 L1 LATIN SMALL LETTER E WITH ACUTE
1 Obf2 No TAMIL NUMBER ONE THOUSAND

2 0f84 Mn TIBETAN MARK HALANTA

3 1770 Lo TAGBANWA LETTER SA

4 33af So SQUARE RAD OVER S SQUARED

1

28] T=+= X2 3 S AH3E Foj gyt o] AE2 “Letter”, “Number”, “Punctuation”, &=
“Symbol” 7 -2 ZHH| LB 2 Fo] §laL, o] & 8¢ ZHHl LB 2 vro] AUt ] A=A ZEE 7}
Z e} B, 'L1"' & ‘Letter, lowercase’, 'No '+ “Number, other”, 'Mn ' -2 “Mark, nonspacing”, 2] 3L 'So"
= “Symbol, other” & S- U th ZHH 8] Z= FFof thafj A= U 5= A d o] Bl ul| o] 2~ A o] Awb
el gt AR E RAL.

2.5 F214 v| 2

FUTSE B LS G EASA BEUTH 28 FA Ao B AT BAE NP2 EAD
F A7 HEGULE o & E9, €9} T2 A= @Y T = ZAE U+00EAEZ A AL @’ I =
F 9 E t}2 9 ‘COMBINING CIRCUMFLEX ACCENT’ 2] T = ZQE 7} 2+ U+0065 U+03022 EA|E
S Ut A u) 22 8L YYFAE, St do] 19] BAGol 1 ok s dol 29Utk
A FAE FEHA A E AT A EFE RAEE FUZE B AHE G Fol uet
4 BAE PESA g WAL 2 MASHE casefold ) BAY BT, o] &1 5L S o]
A B (ZE ZQJIE U+00DF) & &7 A} ‘ss’ 0] H =5 k= 23 2ol A8 S8 A2 gyt
>>> street = 'GlirzenichstraRe'

>>> street.casefold()
'glirzenichstrasse'

F WA =4+ unicodedata 2 &9 normalize () 5], TAEE A8 A 4 5 3t
gtk o 714 FHoll 28 EA7F 2= EAle Y A2 g Utk normalize () & AR
o] FA AFES A AFR S uf ZA) Frhy FE B3R ke EAE A E ST 5 dFUth

import unicodedata

def compare_strs(sl, s2):

def NFD(s) :
return unicodedata.normalize ('NEFD', s)
return NFD(sl) == NFD(s2)
single_char = 'é&'
multiple_chars = '\N{LATIN SMALL LETTER E}\N{COMBINING CIRCUMFLEX ACCENT}'
print ('length of first string=', len(single_char))
print ('length of second string=', len(multiple_chars))

print (compare_strs(single_char, multiple_chars))

AR he e EL Pk

$ python3 compare-strs.py
length of first string= 1
length of second string= 2
True

normalize () 49 A HA] AA= Yol A3 A& Awdhe AL YU} ‘NFC, ‘NFKC’,

Ho
T
=]
[t
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M\
rlo

import unicodedata

(Th& sl AT ol AS)



https://www.unicode.org/reports/tr44/#General_Category_Values
https://www.unicode.org/reports/tr44/#General_Category_Values

(o1 sl o] A A A%)

def compare_caseless(sl, s2):

def NFD(s) :
return unicodedata.normalize ('NFD', s)
return NFD (NFD(sl) .casefold()) == NFD(NFD(s2) .casefold())

# Example usage
single_char = 'é&'
multiple_chars = '\N{LATIN CAPITAL LETTER E}\N{COMBINING CIRCUMFLEX ACCENT}'

print (compare_caseless (single_char, multiple_chars))

o] AL Trued A4 T} () NFD ( 7}T TZE7t87 casefold () 7k B3t A] ¢k BAE S
st e 5 k= FAF R N U7 w2 A eh 2 BE oAl At stel of duth EE 5 oAl =
SUTE BF 31348 22N D)

re BE0] AAE ZFAL o= EE FAAL AU \dsh \w 2L SHF EA4 A D2
81918 5] o] o] = f Aol o] 3 A 15 =4 of ol e} b o w7} Az of & Eol, vl
= A \at [0-9] 2 AR FHA W, EADAA L 'Nd" Fhe) 1ol £} o} .

o] o Al o] FAE 2 B =3 ofghH] o AR A Q1 A} 5T ZEAL 5 Ut

import re
p = re.compile (r'\d+")

"Over \u0e55\ul0e57 57 flavours"
p.search(s)
print (repr (m.group()))

0]
Il

m

dFFe o, \d+2 Bl = Ak} & Zl 6?3’- 9Pt re.ASCII ¢ 1L compile () ol ATH=
AT \d+E A 57 tiAl dAA AU o

H A, \we - O g FUZ =} A AT vl EF o] AL re . ASCIIZE AlgE W 23
[a-zA-70-9_13 A3, \sE FUIZE W EX [ \t\n\r\f\v] e X g}

2.7 ¥z

ol FUZE Aol e 2 /o 2 UG ERL TR E5th
* Nick Coghlan®] 5}o| % 32] Bl ~E u}< 2] g,
* Ned Batchelder 7} PyCon 2012 9] A} & 31 A& 7
str B} 3to] 2 gho] B g &3 A textseqoll AW o] Q5 th
unicodedata &) et EA J Yt}
codecs &l th3 EA Ut}

Marc-André Lemburg+= EuroPython 2002 o] A ®F3% 81 “u} o] # 3} §-1] 57 =7 2hi= 4| = 9] 5z ¢ %l ] o] 4 (PDF
AE} ]E)g FAFULE ol E8tol=E+= 34'0]"5 29 FUFRE 75 (FURE ZAE BFY 2 unicode}
3 2EE u®E A Fshe) YAl o g 53 H A YU Th



http://python-notes.curiousefficiency.org/en/latest/python3/text_file_processing.html
https://nedbatchelder.com/text/unipain.html
https://downloads.egenix.com/python/Unicode-EPC2002-Talk.pdf
https://downloads.egenix.com/python/Unicode-EPC2002-Talk.pdf

3 FUZE o]y ¢ A7

I
[
(R )
i)
i —_
oL
o
Y,
:
=
[
Ach
Kl
Jo
<
2l
[
i
9,
o
X
Y
o
F
rlr
2
of
=2
o
s
)
o2t

b e
[ Yol

]

B

oy
l{ﬁ )
i =
N
I =2
U=
o
% o
r o
ﬁ Y,
> oy

L
5%
rlo

i
X

ogh

&

T
é
_x& r
>
Jo
ot

£ Z 7oA AF2H = gho
ML 3tA = FF FUIE 13] olE =
A5, SQL Ao 2 RE A=

pu

N
o 2 C

l‘i] r]IE_?‘_',_\E

[t ﬁ&l:
1R L

o

N,
%

o,
Lo
1o
o, |U

N
2o o

o2

Hu

fu

o

e

filo

40,

o
4
X0
uf>
<
e

ofr ‘r‘rl
rlr
o
[>
¥
=2
[¥

T ol T ® oo T
ok

,4
jins
(m o

W 4A0) MRS /) Ao] HE 54 AT P wAP UG el ¥
g 7], 8-bit Hfe]E Y A A ¢17], 18] 1 bytes.decode (encoding)
ole e 45 e 45 Geich
A395) We vhol = S Shte] #UTE Ba ofe vhol B2 wAH Tk
024 = 40968 o E 2} uf), B FUTE BAES AT Y=
7 HOH o Hel Z=E AAdsloF itk g 7hA] s A A2
& 5o ol Ad, Fue 2 i 290 4 :
. mwo]E shl 2 ¢lofop o, 27] Ahvfol & W w2k AR gt (AR RH £
HAS AR o] 7R AL Qlojopstu® A= v 9t
R 08 AU50) B9E 47 Ao A4 T2 ABH oI A8 Ag S Aol 9
TR AL o] ST AL o A open () TAC A o )
B}il, read () E& wr 1te()9}7“’ A = o] A Tr‘/]iE ujj 7]
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with open('unicode.txt', encoding='utf-8') as f:
for line in f:
print (repr (line))

frilolE REZ 3td S dof V| e 2V E T 5 sUTh

with open('test', encoding='utf-8', mode='w+') as f:
f.write ('\u4500 blah blah blah\n')
f.seek (0)
print (repr (f.readline() [:1]))

FUIE 2} U+FEFFE HEO|E £A] A (BOM) 2 AFE-5 41, 3t 9] Hio]|E A& A5 2 A 3817 9
do] Wl A A2 2017 = Ttk UTF-163} 22 %l—‘% A7 A apd Al o
o] Jojorgtuth; olgjst A o] 2w, BOM] Atz o2 AR ZA2 AAFH L LS 8-S
£3] glold Utk gl & AT A3t ] ATt 918 574 viol E A& A 33l BOMS A =3} 4] ¢
‘utf-lé-le’a}‘utf-lé-be 2o oIy MEEo] A w}.

Q% o) A+ UTE82 A1 5] A% F5o] “BOM S AL§3h Zlo] #elo] 7= guich;
UTF8° )& £ Aof o) £ 5 ghon g of o §& 25)9) 277 gl e o A o 3helo] UTFS
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L
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LEGAF 2ol YREEY A= Y FUIZE FAE 2= g o5& ALF YL o=
HE SUDE 24D Axdd o EH AT o R Mekshe] PRI 2590 shol L UTE-S
2 Mg A0 SEsha U th B 0S X sho] W& of o] WA A UTF-8& A-§3.0m, 5ol 4
3.62 A= oA = UTF-82 AHS ot 5 A5 UTh F Y2 Al 2"lof A LANG B+ LC_CTYPE 37
HEE AT, 3t A2 A3 G whE AUt 282 92 4, 71482 AF -2 thA] UTF-8
Juch

ANFYE 502 3 AL W& tn]3te] sys.getfilesystemencoding () T+ EA| AML-3FaL
AE Al2d Y JAFAY S WSt v AZLA 19 o]+ i UTh 7l B 27 & A& 34 S 4 o,
gt olEos FULE FAAL AFSI W Y =1, 450w ke dugo s waE
filename 'filename\ud4500abc’

with open(filename, 'w') as f:
f.write('blah\n")

os & ¢t os.stat () F 22 T IAN FHUIE Fd o] FS F&F U

os.listdir () ¥4E 7Y o] B MBS, BAE Qo Uth: o] F47h Hd o] 29 U=
WA s of @718 ohU W A58 WA S E P whol = AS WA of B74R2 0s. listdir ()
S HEHE FRE M EGY FUIE ZALE AFH=Ad et & EFE T 5 s
222 FUIE FADR UAFAL Wl 9 o] 5L Hd A2Ho) dugog JuygEn FuUIE
£A1Qo] 5% o] Wi & whe, wlo| 22 UAF AL vl 59 o] L who| EA = B o) o & Sol,
7182 5 Al 2"l Q17 o] UTF-8ol2t 7k 8 & o, th3-8 22 283 AP A

fn = 'filename\u4500abc'

f = open(fn, 'w')

f.close()

import os
print (os.listdir(b'."))
print (os.listdir('."'))

obel ol £ L WE AU

$ python listdir-test.py
[b'filename\xe4\x94\x80abc"', ...]
['filename\u4500abc', ...]

AWA 2]2E+= UTF-82 Q13

o) A%, ol e T APIE %
e 7 o Fol AL A

(i
i)
e,
o
al(f
o
P
K
4
2 (L
3

i
Ry
r
=
>
ofo
ok
-+
30,
o

ALZE s

4ozt FUILE FALeI AT AF I g0l £
FUYIEG ulo|E £A4DS £E3HE A2 B2 44N TS, T AHA THE SR £ALS
Agg auiet =219 ol £ AL g4 vtk A5 dngelt nge gav

o7 3431 glrhd, Q1T wpo| E < e o el 7}k ok T3 ) B R AL L A= 2415
oWl 151Te ATNY IS5 4] 947} ASCISH S 8] BHH A P Fr) = £ L 1A 3 9

10




StreamRecoder Z 2= QA FY #1 2 2 to|EH E vlE = 2EF S Hloli] Q #2 2 H ol Z
Mot AE gAY Faste] AR Y 7ho] FHEA] WA 5 AL

o & Sof, Latin-1& AF&8h= f 8 9Fd 2 71 3L QIthd, o] 5 UTF-8 2 Q17 QJ 3k vio] E G5 wk$hs} 7]
A3l streamRecoder @ 7+ = 15Ut

new_f = codecs.StreamRecoder (f,
# en/decoder: used by read() to encode its results and
# by write() to decode its input.
codecs.getencoder ('utf-8'), codecs.getdecoder ('utf-8"),

# reader/writer: used to read and write to the stream.
codecs.getreader ('latin-1"), codecs.getwriter('latin-1") )

Sl A el vl )

S-S AN F A 5L A TGS REW T 5 = L2 FAL7FR? AT o] ASCI S 3ol gh=
AL LT YT ASCH R ES AT == 4AHuk 312} 3t surrogateescape o 2] MNE T 2 T
Bds d A5y

with open (fname, 'r', encoding="ascii", errors="surrogateescape") as f:
data = f.read()

# make changes to the string 'data'
with open (fname + '.new', 'w',

encoding="ascii", errors="surrogateescape") as f:
f.write(data)

52 U+DC80+-E] U+DCFF7}A] o] & 4=3F ¥ 9] o]
E ¥+ surrogateescape 98] AEH 7} Ho]HE

S R e K e

o]
Je=FE FAQEZ FAYE
A3 J 3t thA] 2= A F-oll A

33 Iz

David Beazley 7} PyCon 20100 A RF3£ 3} siho] %13 9] & 2 npaE{ 517 9] S A M2 HlAE A g9l uho]
tl o] 8 A 2] o el =9 i Th

Marc-André Lemburg 2] 22| A H| o] A PDF < 2}ol = “spo] Wof| A FUIE Q14 22 I3 24472 4}
TP AR A2 € 58§ Z2IHE FASSHAL A A3t gl #al Ayt o] eztel

Ex ol 2.X‘?l'§ ‘3]'751/] 1:]—,

PyCon 2013 ]| 4 Benjamin Peterson ©] BF3& 3t v}o] 2 of A U] T = o] Y2 who] A 3304 Y/ FUF=

Fol thaf =2l g
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http://pyvideo.org/video/289/pycon-2010--mastering-python-3-i-o
https://downloads.egenix.com/python/LSM2005-Developing-Unicode-aware-applications-in-Python.pdf
http://pyvideo.org/video/1768/the-guts-of-unicode-in-python

4 714 AR

o] EA]¢] % 9+2 Andrew Kuchling©] #1554t} ©] & Alexander Belopolsky, Georg Brandl, Andrew Kuchling,
18] 11 Ezio Melottiol] &3l 7} A= A5 o)

o] BAol LFE G FA Y A S FAl ofef o] AgEolA ZAE A th: Eric Araujo, Nicholas
Bastin, Nick Coghlan, Marius Gedminas, Kent Johnson, Ken Krugler, Marc-André Lemburg, Martin von Lowis,
Terry J. Reedy, Serhiy Storchaka, Eryk Sun, Chad Whitacre, Graham Wideman.
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