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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 'D'; BLACK CHESS KNIGHT

265F '?'; BLACK CHESS PAWN

1F600 '['; GRINNING FACE

1F609 '[]'; WINKING FACE
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Computerphile -5 2 ] 4 of| A, Tom Scott 7} 7+eFs}A] 71 =2} UTF-82] G ALE =2] sk T} (9E 36 %).

To help understand the standard, Jukka Korpela has written an introductory guide to reading the Unicode character
tables.
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try:

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

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

Aol E e o] 32 FURE EAE A AANAE A A g ch

répertoire = "/tmp/records.log"
with open (répertoire, "w") as f:
f.write("test\n")
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>>> "\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, B9 S bytes? decode () HIAEE AFL31] TS 4= 95Ut o] A =X uTF-83} e
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errors Q1 AF= ol F o] F Ao whal 9 EAIEL HEE 4 g AL 28 R AL} o] oA}
o] 83 L 'strict' (UnicodeDecodeError o] A, 'replace' (U+FFFD, REPLACEMENT
CHARACTER A}2), 'ignore' (YT E Z3}of A 34% S} Al E 'hackslashreplace' (\

xNN o] a7 o]z AJAAE 4D AUt o= oAl I Aol S HolFyth:


https://www.unicode.org
https://www.unicode.org/history/
https://www.youtube.com/watch?v=MijmeoH9LT4
https://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 L AP o] 5L HPelE BALR AFF Yok ol ol B2 100719 A2 ke AT Yol
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>>> chr (57344)
"\ue000"'
>>> ord('\ue000')
57344
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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
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>>> 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'
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>>> s = "a\xac\ul234\u20ac\U00008000"
AN two-digit hex escape

S

# AAMAAN four—-digit Unicode escape
.. # AINAAANAANNN oijght-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'

print (ord(ul[-1]))

o) L Ll A9 W E BAS ALSE oA TAMANA G BGLUTE o] At
SRS AR T2 USRS ANAT oL © 2 ‘coding’ W A AFULF. —r— 7] 5L o] H oA
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olg st TS 23R v, o] AFS AAH 712 Q7Y 22 UTF-8¢] AHE-F Ut} PEP 2639]
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import unicodedata
u = chr(233) + chr(0x0bf2) + chr(3972) + chr(6000) + chr(13231)

for i, ¢ in enumerate (u) :
o

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

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

APYL o ohe-e EG3 o



https://peps.python.org/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
1000.0

ZHEI 28] T2+ A9 3 & AY3tE o d Ut o] AE L “Letter”, “Number”, “Punctuation”, &+
“Symbol” 3} Z-& ZHH| 2] 2 Fol L, o] oH] FHEl g 2 vro] AUth 9] AAEoA ZEE 7}
Z e} B, 'L1" & ‘Letter, lowercase’, 'No '+ “Number, other”, 'Mn ' -2 “Mark, nonspacing”, 2] 31 'So"'
+ “Symbol, other” & L@ th 7HeE| L] I & B0 thafj A& U 5= #AF | o] Bl o] &~ Al o] Ak
7l a2l g Al A BAl L

2.5 2x}1< v

SUTEE EAG 0L E o BReA e UTh 22 B4 Aol O TE ¥AE AWAR BAE
9 HEY U A8 o], 9 2 Eahe B AE HAE UKBAZ HAH A e At
ZQ E t}L 9 ‘COMBINING C RCUMFLEX ACCENT’ 9] Z & XA E 7} 2+ U+0065 U+0302 = BA =
T AU A E o 22 S8 A A T, sk dol 19 BRG] a thE stk do] 29 Yrth
W BAE TR e v B E AR A EPE BALS YT R0 A9 Fe S o)
Ul EAE TRA S G2 AATHE casefold ) EAL MAEYY T o] 2L 5]
BB (LE EAE U+00DF) & £ 84} ‘s o] 5 £5 b 2} 2ol 28 553514 A2l guich
>>> street = 'GlirzenichstraBe'

>>> street.casefold()
'glirzenichstrasse'

A second tool is the unicodedata module’s normalize () function that converts strings to one of several
normal forms, where letters followed by a combining character are replaced with single characters. normalize ()
can be used to perform string comparisons that won’t falsely report inequality if two strings use combining characters
differently:

import unicodedata

def compare_strs(sl, s2):

def NFD(s) :
return unicodedata.normalize ('NFD', 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))

ARYe ) ohee ok

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

normalize (
‘NFD’ 2 ‘NFKD
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https://www.unicode.org/reports/tr44/#General_Category_Values
https://www.unicode.org/reports/tr44/#General_Category_Values

import unicodedata
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))

This will print True. (Why is NED () invoked twice? Because there are a few characters that make casefold ()
return a non-normalized string, so the result needs to be normalized again. See section 3.13 of the Unicode Standard
for a discussion and an example.)

re 5] A¥ste A o EQ EE EALE AFF Utk \dgt\w 22 58 EAFAJAL
22 g do] Hle] EY = At ol o3 A= = ZlO%TOH w2t o o n| 7k 5yt A€ S0, vt
olEG A \dE [0-9] 2} Y= o o] x5 T}

23 S B, A A N 7| aLel o] 43 ob B Aot A
QA 5457 23 YU

H)

import re

p = re.compile (r'\d+")
s = "Over \uOe55\u0e57 57 flavours"
m = p.search(s)

print (repr (m.group()))

g o) HgUth re.ASCII Z 15 compile () o Al ZHS
Ao \gi HE = x}Oﬂ“57”° Al LAA Y

=9} YA EA T, vlo| ED o] AL} re.ASCIIZ} Al 2E E £ 7
YUZ= 39 224 [ \t\n\r\f\v] e} A F
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Jtold FUFE Aol ti 2 A F2 it E2L = ZFUth
* Processing Text Files in Python 3, by Nick Coghlan.
« Ned Batchelder 7} PyCon 20120 A] ¥k 38} 41 & S 7=
str BFY-2 sholdl ghol B efe] & H f X textseqol]l AP o] Y Th
unicodedata & st FA Jch.
codecs BEof tha 24 Ut

Marc-André Lemburg = EuroPython 2002 o] A 3 8} “5lo| W 3} U 7 =7 2= A 2 9] 7| Al g o] A (PDF
AE} ]C)g FAFUL ol gtol=E+= 34'01_4‘ 29 FUFRE 75 (FHUERE 2AE B S unicoded}
T HE uE A& She) YAl thek 253 A AP UTh


https://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
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with open('unicode.txt', encoding='utf-8') as f:
for line in f:
print (repr (line))

Jlo|E RER 51U S go] 9] B 278 B FE YUk

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]))
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Most of the operating systems in common use today support filenames that contain arbitrary Unicode characters.
Usually this is implemented by converting the Unicode string into some encoding that varies depending on the system.
Today Python is converging on using UTF-8: Python on MacOS has used UTF-8 for several versions, and Python
3.6 switched to using UTF-8 on Windows as well. On Unix systems, there will only be a filesystem encoding. if you’
ve set the LANG or LC_CTYPE environment variables; if you haven’t, the default encoding is again UTF-8.

AFYP L +F0=F 3l AL wE v dto] sys.getfilesystemencoding () &4+ AR A5t
S A0 A7 E e B, A A T8 el fE LT 97 Fx 2718 949 42 A
HE Y ol Eo R $URE BAAS ARAAW A HL, A5 0% SulE AT gow waE ok

filename = 'filename\u4500abc'
with open(filename, 'w') as f:
f.write('blah\n'")

os BE 9] os.stat () 7 2L B4 AN FURE 3 o] 2L £8P

The os.listdir () function returns filenames, which raises an issue: should it return the Unicode version of
filenames, or should it return bytes containing the encoded versions? os.listdir () can do both, depending on
whether you provided the directory path as bytes or a Unicode string. If you pass a Unicode string as the path,
filenames will be decoded using the filesystem’s encoding and a list of Unicode strings will be returned, while passing
a byte path will return the filenames as bytes. For example, assuming the default filesystem encoding is UTF-8,
running the following program:

fn = 'filename\u4500abc'
f = open(fn, 'w')
f.close()

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

ohelel 282 W AU

$ python listdir-test.py
[b'filename\xed4\x94\x80abc', ...]
["filename\u4500abc', ...]

A B 2EE UTF8 2 159 d 9t o] F< 203L, 7+ iA Bl 2B FUIE HALS 25Ut
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AH 17 9L Aeh o T4 A L ASCILS} 95| 5 8% A e 0] 28 SAE AT Peie
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olel ol 7 AT YL A Ast= AL E5] 18 sty|, ZART} 73 upo] E AE T ofof| oke] A o
e DR L UL EX NS

st Az J7)e] Wit

StreamRecoder Z 2= QA FY #1 2 2 to|EH E vlE = 2EF S Hloli] Q w2 o o|E =
ek 2ERA Y FFeto] AR ol T oA WEd 4 syt

o E Sol, Latin1 € AL £ U8 TG 1A 3 ek, o § UTF82 Al 193 vho] = 4.2 waa}]
93l StreamRecoder@ 4 4= JFUTH

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") )

U5 gl A v

ALE AFAGAAUAYA ATYE 28 A 24 Y& Y2 FAVAR? Ao AT 2 Dol
AS LI YT ASCH LR EES AE E= AT 312} S}, surrogateescape 9|2 A2 2 &7
st g5 g

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)

S 2 = H] ASCII v} o] EE-S U+DC803-E] U+DCFF7FA] 9] E4=3F ¥ 9 o)
Je=Fr FAEZ fAYIT YT o]8]d T E E QA E = surrogateescape o8 AEE] 7} do]EHE
o AH%

Fol= Q2 thl = B Ay .

Ui
E=)
m\l
rlo

jus)

3.3 =

One section of Mastering Python 3 Input/Output, a PyCon 2010 talk by David Beazley, discusses text processing and
binary data handling.

Marc-André Lemburg 2] 3 #| Zl €] o] A PDF < 2}o] & “Tlo] oA FUFE Q4] =
TP AR AEL2 € 58§ 22IHE TA St A A 3sk= gy ol &l

== ol A 2x7he B}

The Guts of Unicode in Python is a PyCon 2013 talk by Benjamin Peterson that discusses the internal Unicode

representation in Python 3.3.
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https://pyvideo.org/video/289/pycon-2010--mastering-python-3-i-o
https://downloads.egenix.com/python/LSM2005-Developing-Unicode-aware-applications-in-Python.pdf
https://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] Bl LFE G F A A sl FAl ofel o] AgEol A ZAE AU 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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