Introduction 1

1 Introduction

Although most countries in the world have had national standard encoding schemes for
the characters of their own written language or languages for some time, these could
differ wildly even between countries sharing the same written language. As a result, an
electronic document written using a piece of software based on a particular encoding
scheme could only be read by someone possessing either software based on the same
encoding scheme or software for trandating between the two different encoding
schemes.

As the volume of international communications increased, especially the international
exchange of electronic data, not least via the internet, it became clear that this situation
was completely impractical and that some internationally accepted universal encoding
scheme, which could form the basis for multi-lingual software, was needed. A joint
technica committee (ISO/IEC JTCl) was therefore set up by the International
Organization for Standardisation (ISO) and the International Electrotechnical
Committee (IEC) to work on this, and, initially independently though later in
collaboration with ISO/IEC, the Unicode Consortium embarked on a similar project.

The resulting ISO/IEC international standard 10646 and the Unicode standard, which
uses the identical encoding but which additionally includes information which is
important for people wishing to implement computer software based on the standard,
offer a universal international standard encoding scheme covering not only all the
characters used in the written forms of the languages of the world but a'so more general
symbols.

The current versions of the standards [8,2] cover the mgority of the European scripts
(Latin, with extensions including characters with various accents; Greek; Cyrillic; etc.),
various Indian scripts, including Devanagari, Bengali and Gujarati, and severa other
Asian scripts, including Thai and Tibetan as well as the Chinese, Japanese and Korean
ideographic scripts. New versions, which are expected to be published shortly, will
extend these with the scripts that have been undergoing standardization since 1993.
These include, among many others, the traditional Mongolian script which is the subject
of this paper.

Traditional Mongolian script, which is properly written vertically in columns ordered
from left to right, was derived around the 12th century from the Uighur script, which
was in turn developed from the Sogdian Aramaic script in the 8th or 9th century. It has
been in continuous use since that date, even though in 1946 in Mongolia proper it was
supplanted as the officia written form of the Mongolian language by a Cyrillic script,
written horizontally from left to right: the traditional script continued to be used in
preference to the Cyrillic in certain disciplines, including history, literature and
linguistics, and beginning in 1994 it has started to be used more widely and is now
being taught in schools once again.

Mongolian is a cursive script, so individual letters in a word are joined together as
illustrated in Figure 1. In addition, the actual written form of each individua letter in a
word generally depends on the position of the letter within a word, specifically on
whether it appears as a single isolated character (isolate form; only vowels have this
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form), or at the beginning (initial form), in the middle (medial form), or at the end (final
form) of aword (see Figure 2). It may also depend on the preceding letter with which it
can form a ligature (see Figure 3). In abstract terms, therefore, each letter has what

might be called a basic form together with various variant forms, while certain
combinations of letters combine to form ligatures.

o - 3
a
Figure 1. Joining of Charactersin Mongolian Script
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Figure 2: Initial, Media and Final Forms of Mongolian Script Letters
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Figure 3: Mongolian Script Ligatures
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The standard encoding which is to appear in the ISO/IEC and Unicode standards in fact
codes only the basic character set, together with special punctuation symbols and
numerals, but does not explicitly encode the variant forms or the ligatures since the
correct variant form or ligature can, at least in most cases, be determined from
context. Instead, control symbols are encoded which can be used to resolve ambiguities
in those few cases where the context rules are inadequate and which can also be used to
override the default contextual formsif so required.

In this paper, we present the basic Mongolian character set and explain the principles
behind the selection of the characters which comprise it in Section 2. We also explain
the use of the special characters in the character set. Section 3 then describes all the
variant forms of each basic character and indicates how they are generated, and Section
4 contains a description of all the ligatures.

The fina section of the paper gives some information about implementing software
based on this encoding and also discusses how traditional Mongolian text can be
intermixed with other scripts.

2 TheBasic Character Set

The standard encoding covers not only traditiona Mongolian script but aso related
scripts: Todo and Manchu, which are derivatives of Mongolian; Sibe, which is derived
from Manchu; and Ali Gali, which was used for transcriptions of Tibetan and Sanskrit
texts. Todo, Manchu and Sibe all share Mongolian characters.

The characters in the encoding are named according to the scripts in which they are
used as follows: letters used only in traditional Mongolian and letters shared between
traditional Mongolian and other scripts are named MONGOLIAN LETTER,; letters used
exclusively in Todo are named MONGOLIAN LETTER TODO; letters used
exclusively in Sibe and those shared between Sibe and Manchu are named
MONGOLIAN LETTER SIBE; and letters used exclusively in Manchu are named
MONGOLIAN LETTER MANCHU. Similarly, the Ali Gali letters are named after the
script with which they are associated: MONGOLIAN LETTER ALI GALI,
MONGOLIAN LETTER TODO ALI GALI, and MONGOLIAN LETTER MANCHU
ALI GALI for Mongolian, Todo and Manchu respectively.

The basic character set encodes the Mongolian numerals together with precisely one
form of each different letter. Generaly this is the isolated form for the vowels and the
initial form for the consonants, with the particular variant form occurring when the
consonant is followed by the letter "A" being chosen in cases where thisinitial form has
severa alternative variants.

However, the various forms that the characters can take are not all unique: in some
cases one character can have the same form in different positions (e.g. the initia and
medial forms of the Mongolian letter "B" look the same ()), while in other cases two
different characters can look the same, either in the same position (e.g. the initial form
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of the Mongolian letter "O" (&) looks the same as the initial form of the Mongolian
letter "U" (&) ) or in different positions (e.g. the first medial form of the Mongolian
letter "TA" (e1) looks the same as the second initial form of the Mongolian letter "DA"
(e1)). And the same can aso be true across the different scripts (e.g. the media form of
the Mongolian letter "ANG" (®) is the same as that of the Todo letter "ANG" (>),
though their final forms are different (3, 4)).

This duplication can in fact lead to complete words being visually indistinguishable: for
example, the Mongolian words "bodo” (to think) and "budu” (to dye) both have the

same written form ®&gf because the positional forms of the Mongolian letters "O" (&)

and "U" (&) occurring in the words are identical. However, the coding must be able to
distinguish between the lettersin order to be able to distinguish between the words.

We therefore choose the particular variant forms of the characters of the basic character
set in such a way that no two different characters in the set have the same glyph, thus
allowing us to distinguish the characters of the basic character set by sight. Thus, for

example, the isolated form of the Mongolian letter "O" (&) is used, but the initial form
of the Mongolian letter "U" (&) is used instead of the isolated form because the isolated
form looks the same as the isolated form of "O" (&). Similarly, the media form of the
Mongolian letter "ANG" (%) is used but the final form of the Todo letter "ANG" ().

The basic character set also encodes various punctuation symbols which are specific to
Mongolian, including character 1800, MONGOLIAN BIRGA (~), character 1805,

MONGOLIAN FOUR DOTS (++), and character 180A, MONGOLIAN NIRUGU (i).
The Mongolian Birgais asymbol which is used to mark the beginning of a piece of text,
such as the beginning of a section, a paragraph, or a line, and the Mongolian Four Dots
is similarly used to mark the end of a piece of text. The Mongolian Nirugu is basically
used ssimply to lengthen the cursive connection between letters, as in the following
examples:

vy Ol =1yyi ol e Qo (Normal characters)
‘V-v-rf‘-gg-v-V Oy-awy, o Cam emwew (Lengthened characters)

Finaly, the basic character set includes four control characters. three for selecting
aternative variants of a given positional form (the Mongolian free variant selectors,

The Mongolian vowel separator serves to separate the vowels "A" and "E", when they
occur as the final letter in a word, from the consonant preceding them. A given

sequence of characters with a connected final "A" or "E" (<) and the same sequence of

characters with a separated final "A" or "E" () can both correspond to Mongolian
words, though these have different meanings and are thus different words. For example,
the word "xana" with a separated final "a" %"w’; means " the wall of a tent”, while the

word "xana" with the final "a" connected ﬂw’ means "the outer casing of avein".
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The following examplesillustrate the use of the Mongolian vowel separator V%!
Character sequence Display Character sequence Display

2y ! v Wi d

& M o u
SR ") Y ol

W v ") 5 4
A Ay ¥ 3 Al L4
W v W v M U

¢ L A 0 ¢ o ol
5 W8 ’V//‘\j ® 5 ‘\‘//Nj s/
v W W 0y v i =
¢ W € ¢ W o

The Mongolian free variant selectors are used to distinguish different variants of the
same positional form of a character. They modify only the character immediately
preceding them and have no effect on the character following. Basically, the three
variant selectors indicate the second, third and fourth variant form of a particular
positional variant respectively, the default (first) variant being obtained if no variant
selector is included. The order of the different variants follows that given in the
Mongolian Reference Table in the first appendix. Note that a free variant selector
applied to a character for which no corresponding variant exists is assumed to have no

effect.

The following examplesillustrate some uses of the free variant selectors:

Character
sequence

Example of use

WorrE (traditional form)
0o

“vvw’ (traditional form)
Yl (traditional form)

G‘Vw-,J (traditional form)

Character Example
sequence of use
W W
A A
N . Yorivd
v e
Y ol
LY il

& A Sl
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Yor ) ¥ Yov Yo
vy S D v R romr/
YL =6 Y Il
A wf _ w

& vy (traditional form) . 8 )
& & (n (traditional form) & ™
LRI e/ (traditional form) a el
"/ 5 Y MO (traditional form) " A6
W v (traditional form) % L
S ) RS oacs
c &L oo < .. e
. TS e LT . Srern
R e - el
R +® (traditional form) 5o o

The full basic character set is shown in the "Basic Character Set" tables on pages 7 and
8 and the names of these characters are given in the "Names of Basic Characters' tables
on pages 9 and 10. The numbers in the squares beneath the characters in the "Basic
Character Set" tables are the decimal identification numbers of the characters. The
hexadecimal identification number of each character, which corresponds to its officia
code in the standards, is obtained by concatenating the numbers at the head of the
column and the left of the row in which the character is located. Thus, for example, the
code of the character in the top left-hand corner of the table on page 7 (Mongolian
Birga; decimal identification number 0) is 1800 and the code of the character in the
bottom left-hand corner of the table on page 8 (Mongolian letter Ali Gali NNA; decimal
identification number 143) is 188F. Positions in these tables which are shaded contain
no characters and the codes corresponding to these positions are invalid and should not
be used.
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Basic Character Set

180 181 182 183 184 185 186 187

o | o 2|+ | & -
0 32 48 64 80 96 112

1 g | Sl a | a | 3 W
1 33 49 65 81 97 113

d d «a

50 66 82 98 114

a
2
/

A

w
@
I3
=
)
N
©
@

99 115

e s s D105 O
a8 s W,
o
2
Z
4y
]‘4

W
=3}
a1
N
[}
©
©
=

100 116

¢ =
A
(8
3
S
-

al
w
[}
©
00
(5]

101 117

a
8
N

N G
Amvaq
S

w
o]
o
5

86 102 118

s o
Sy,
A
o= 32 Y
J
M
3

7 55 87 103 119
8 o L | e | a » | b
8 24 40 56 72 88 104 120
9 v | |3 ol 3 ¢
9 25 41 57 73 89 105 121
A . ® | D | | o®o | o«
10 26 42 58 74 90 106 122
V]
B ST ) IR T I P ¢
11 27 43 59 75 91 107 123
VI
@ 1S21 2 H 5 2 2
12 28 44 60 76 92 108 124
— -
D 183! -2 4 T D
13 29 45 61 77 93 109 125
—
E | WS S S S R
14 30 46 62 78 94 110 126
- 2P| o « | S
15 31 47 63 79 95 111 127
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Basic Character Set (continued)

188 189 18A
0 NS a A
128 144 160
1 | 8 |a | P
129 145 161
2 X L)) -
130 146 162
3 w | W | o
131 147 163
4 m | 3> | <
132 148 164
5 3 | = | ¥
133 149 165
s | R | U | a
134 150 166
7 T | o | =
135 151 167
8 | X a | @
136 152 168
3.
9 D Gy .._,A_l
137 153 169

AR R
138 154 170

B | M o
139 155 171

C “A D B
140 156 172

D 9 5
141 157 173

E | a1 | -
142 158 174

F a | "k
143 159 175
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Names of Basic Characters

dec | hex Name dec | hex Name
000 00 MONGOLIAN BIRGA 064 40 MONGOLIAN LETTER LHA
001 01 MONGOLIAN ELLIPSIS 065 41 MONGOLIAN LETTER ZHI
002 02 MONGOLIAN COMMA 066 42 MONGOLIAN LETTER CHI
003 03 MONGOLIAN FULL STOP 067 43 MONGOLIAN LETTER TODO LONG VOWEL SIGN
004 04 MONGOLIAN COLON 068 44 MONGOLIAN LETTER TODO E
005 05 MONGOLIAN FOUR DOTS 069 45 MONGOLIAN LETTER TODO |
006 06 MONGOLIAN TODO SOFT HYPHEN 070 46 MONGOLIAN LETTER TODO O
007 o7 MONGOLIAN SIBE SYLLABLE BOUNDARY MARKER 071 47 MONGOLIAN LETTER TODO U
008 08 MONGOLIAN MANCHU COMMA 072 48 MONGOLIAN LETTER TODO OE
009 09 MONGOLIAN MANCHU FULL STOP 073 49 MONGOLIAN LETTER TODO UE
010 0OA [MONGOLIAN NIRUGU 074 4A MONGOLIAN LETTER TODO ANG
011 OB |[MONGOLIAN FREE VARIATION SELECTOR ONE 075 4B MONGOLIAN LETTER TODO BA
012 oC MONGOLIAN FREE VARIATION SELECTOR TWO 076 4C MONGOLIAN LETTER TODO PA
013 0D |MONGOLIAN FREE VARIATION SELECTOR THREE 077 4D MONGOLIAN LETTER TODO QA
014 OE |[MONGOLIAN VOWEL SEPARATOR 078 4E MONGOLIAN LETTER TODO GA
015 OF ( THIS POSITION SHALL NOT BE USED) 079 4F MONGOLIAN LETTER TODO MA
016 10 MONGOLIAN DIGIT ZERO 080 50 MONGOLIAN LETTER TODO TA
017 11 MONGOLIAN DIGIT ONE 081 51 MONGOLIAN LETTER TODO DA
018 12 MONGOLIAN DIGIT TWO 082 52 MONGOLIAN LETTER TODO CHA
019 13 MONGOLIAN DIGIT THREE 083 53 MONGOLIAN LETTER TODO JA
020 14 MONGOLIAN DIGIT FOUR 084 54 MONGOLIAN LETTER TODO TSA
021 15 MONGOLIAN DIGIT FIVE 085 55 MONGOLIAN LETTER TODO YA
022 16 MONGOLIAN DIGIT SIX 086 56 MONGOLIAN LETTER TODO WA
023 17 MONGOLIAN DIGIT SEVEN 087 57 MONGOLIAN LETTER TODO KA
024 18 MONGOLIAN DIGIT EIGHT 088 58 MONGOLIAN LETTER TODO GAA
025 19 MONGOLIAN DIGIT NINE 089 59 MONGOLIAN LETTER TODO HAA
026 1A [( THIS POSITION SHALL NOT BE USED ) 090 5A MONGOLIAN LETTER TODO JIA
027 1B ( THIS POSITION SHALL NOT BE USED ) 091 5B MONGOLIAN LETTER TODO NIA
028 1C |[( THIS POSITION SHALL NOT BE USED) 092 5C MONGOLIAN LETTER TODO DZA
029 1D |[( THIS POSITION SHALL NOT BE USED) 093 5D MONGOLIAN LETTER SIBE E
030 1E ( THIS POSITION SHALL NOT BE USED ) 094 5E MONGOLIAN LETTER SIBE |
031 1F [( THIS POSITION SHALL NOT BE USED ) 095 5F MONGOLIAN LETTER SIBE 1Y
032 20 MONGOLIAN LETTER A 096 60 MONGOLIAN LETTER SIBE UE
033 21 MONGOLIAN LETTER E 097 61 MONGOLIAN LETTER SIBE U
034 22 MONGOLIAN LETTER | 098 62 MONGOLIAN LETTER SIBE ANG
035 23 MONGOLIAN LETTER O 099 63 MONGOLIAN LETTER SIBE KA
036 24 MONGOLIAN LETTER U 100 64 MONGOLIAN LETTER SIBE GA
037 25 MONGOLIAN LETTER OE 101 65 MONGOLIAN LETTER SIBE HA
038 26 MONGOLIAN LETTER UE 102 66 MONGOLIAN LETTER SIBE PA
039 27 MONGOLIAN LETTER EE 103 67 MONGOLIAN LETTER SIBE SHA
040 28 MONGOLIAN LETTER NA 104 68 MONGOLIAN LETTER SIBE TA
041 29 MONGOLIAN LETTER ANG 105 69 MONGOLIAN LETTER SIBE DA
042 2A MONGOLIAN LETTER BA 106 6A MONGOLIAN LETTER SIBE JA
043 2B MONGOLIAN LETTER PA 107 6B MONGOLIAN LETTER SIBE FA
044 2C |MONGOLIAN LETTER QA 108 6C MONGOLIAN LETTER SIBE GAA
045 2D MONGOLIAN LETTER GA 109 6D MONGOLIAN LETTER SIBE HAA
046 2E MONGOLIAN LETTER MA 110 6E MONGOLIAN LETTER SIBE TSA
047 2F |MONGOLIAN LETTER LA 111 6F MONGOLIAN LETTER SIBE ZA
048 30 MONGOLIAN LETTER SA 112 70 MONGOLIAN LETTER SIBE RAA
049 31 MONGOLIAN LETTER SHA 113 71 MONGOLIAN LETTER SIBE CHA
050 32 MONGOLIAN LETTER TA 114 72 MONGOLIAN LETTER SIBE ZHA
051 33 MONGOLIAN LETTER DA 115 73 MONGOLIAN LETTER MANCHU |
052 34 MONGOLIAN LETTER CHA 116 74 MONGOLIAN LETTER MANCHU KA
053 35 MONGOLIAN LETTER JA 117 75 MONGOLIAN LETTER MANCHU RA
054 36 MONGOLIAN LETTER YA 118 76 MONGOLIAN LETTER MANCHU FA
055 37 MONGOLIAN LETTER RA 119 77 MONGOLIAN LETTER MANCHU ZHA
056 38 MONGOLIAN LETTER WA 120 78 ( THIS POSITION SHALL NOT BE USED)
057 39 MONGOLIAN LETTER FA 121 79 ( THIS POSITION SHALL NOT BE USED )
058 3A MONGOLIAN LETTER KA 122 7A ( THIS POSITION SHALL NOT BE USED)
059 3B [MONGOLIAN LETTER KHA 123 7B ( THIS POSITION SHALL NOT BE USED)
060 3C MONGOLIAN LETTER TSA 124 7C ( THIS POSITION SHALL NOT BE USED )
061 3D MONGOLIAN LETTER ZA 125 7D ( THIS POSITION SHALL NOT BE USED)
062 3E [MONGOLIAN LETTER HAA 126 7E ( THIS POSITION SHALL NOT BE USED)
063 3F MONGOLIAN LETTER ZRA 127 TF ( THIS POSITION SHALL NOT BE USED )
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Names of Basic Characters (continued)

dec |hex Name

128 80 MONGOLIAN LETTER ALI GALI ANUSVARA ONE
129 81 MONGOLIAN LETTER ALI GALI VISARGA ONE
130 82 MONGOLIAN LETTER ALI GALI DAMARU

131 83 MONGOLIAN LETTER ALI GALI UBADAMA
132 84 MONGOLIAN LETTER ALI GALI INVERTED UBADAMA
133 85 MONGOLIAN LETTER ALI GALI BALUDA

134 86 MONGOLIAN LETTER ALI GALI THREE BALUDA
135 87 MONGOLIAN LETTER ALI GALI A

136 88 MONGOLIAN LETTER ALI GALI |

137 89 MONGOLIAN LETTER ALI GALI KA

138 8A MONGOLIAN LETTER ALI GALI NGA

139 8B MONGOLIAN LETTER ALI GALI CA

140 8C MONGOLIAN LETTER ALI GALI TTA

141 8D MONGOLIAN LETTER ALI GALI TTHA

142 8E MONGOLIAN LETTER ALI GALI DDA

143 8F MONGOLIAN LETTER ALI GALI NNA

144 90 MONGOLIAN LETTER ALI GALI TA

145 91 MONGOLIAN LETTER ALI GALI DA

146 92 MONGOLIAN LETTER ALI GALI PA

147 93 MONGOLIAN LETTER ALI GALI PHA

148 94 MONGOLIAN LETTER ALI GALI SSA

149 95 MONGOLIAN LETTER ALI GALI ZHA

150 96 MONGOLIAN LETTER ALI GALI ZA

151 97 MONGOLIAN LETTER ALI GALI AH

152 98 MONGOLIAN LETTER TODO ALI GALI TA

153 99 MONGOLIAN LETTER TODO ALI GALI ZHA
154 9A MONGOLIAN LETTER MANCHU ALI GALI GHA
155 9B MONGOLIAN LETTER MANCHU ALI GALI NGA
156 9C MONGOLIAN LETTER MANCHU ALI GALI CA
157 9D MONGOLIAN LETTER MANCHU ALI GALI JHA
158 9E MONGOLIAN LETTER MANCHU ALI GALI TTA
159 9F MONGOLIAN LETTER MANCHU ALI GALI DDHA
160 A0 MONGOLIAN LETTER MANCHU ALI GALI TA
161 Al MONGOLIAN LETTER MANCHU ALI GALI DHA
162 A2 MONGOLIAN LETTER MANCHU ALI GALI SSA
163 A3 MONGOLIAN LETTER MANCHU ALI GALI CYA
164 Ad MONGOLIAN LETTER MANCHU ALI GALI ZHA
165 A5 MONGOLIAN LETTER MANCHU ALI GALI ZA
166 A6 MONGOLIAN LETTER ALI GALI HALF U

167 A7 MONGOLIAN LETTER ALI GALI HALF YA

168 A8 MONGOLIAN LETTER MANCHU ALI GALIBHA
169 A9 MONGOLIAN LETTER ALI GALI DAGALGA
170 AA ( THIS POSITION SHALL NOT BE USED )

171 AB ( THIS POSITION SHALL NOT BE USED )

172 AC ( THIS POSITION SHALL NOT BE USED )

173 AD ( THIS POSITION SHALL NOT BE USED )

174 AE ( THIS POSITION SHALL NOT BE USED )

175 AF ( THIS POSITION SHALL NOT BE USED )

2.1 Other basic Mongolian characters

The basic Mongolian character set described above only includes characters which are
peculiar to Mongolian and its related scripts. Other symbols which are used not only in
the Mongolian scripts but also in other scripts are encoded as general punctuation
symbols in the Genera Punctuation block of the standards. These include the two
combination symbols"?!" and "!?" and the Mongolian space.

The combination symbols"?!" and "!?" are represented by characters 2048, QUESTION
EXCLAMATION MARK, and 2049, EXCLAMATION QUESTION MARK,
respectively.

The Mongolian space is not coded explicitly in the standards, but its functionality is

provided by character 202F, NARROW NO-BREAK SPACE (%%). The Mongolian

space occurs frequently in Mongolian: many words are formed by the addition of one or
more suffixes (which indicate for example different case endings of nouns and
pronouns, ownership, and negation) to a basic stem word, and each individual suffix is
separated from the stem or from the preceding suffix by the Mongolian space. Visualy,
this appears as a small white space, though it also affects the forms of the letters
preceding and following it, the preceding character adopting its final form. However, it
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does not mark a break between words, the stem word together with all its suffixes being

considered to form a single word.

Note that the functionality of character 202F, NARROW NO-BREAK SPACE, is
different from that of character 00A0, NO-BREAK SPACE, which does mark adivision
between words but which forbids aline of text to be broken at that division.

most commonly occurring case endingsin Mongollan.

Case - Character sequence
ending
TRADITIONAL MONGOLIAN :
w5/ s A0y
¢ % o /1 vy
9 ooy ¥ Xy
o Eamd oy
ook Eevwr /¥ gvrr
Y il e
& Wow r/¥ons

E e
90‘1‘
2

Case -
ending

Character sequence

$R{SF #THELORLS N
Qf"
:)})

i 4, 5
A
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3 TheVariant Forms

As indicated in Section 1, the actua written form of any given letter in Mongolian
generally depends on its position within a word: the letter assumes its initial form when
it isthe first letter in the word, its final form when it is the last letter in the word, and its
medial form when it occurs somewhere in the middle of the word. However, there can
also be a number of possible variations of a given positional form, and these variations
can depend on a number of factors including the preceding and following letters, the
syllable which contains the letter, and the gender of the word. In fact, a given positional
form may have as many as four different variants, while a letter may have as many as
nine different variant forms altogether. The complete set of variants of each letter are
shown in the Mongolian Reference Table, which forms the first appendix to the
document and which is described in Section 3.2.

Taking account of the fact that different variants may look the same as discussed in
Section 2, a set of presentation forms is defined, all of which are visually distinct not
only from each other but also from all the charactersin the basic character set. These are
shown in the "Presentation Character Set" tables on pages 13 and 14, and their names
are given in the following tables on pages 15 and 16. The set of all possible character
shapes in Mongolian is therefore represented by the basic character set together with the
set of presentation forms.

These presentation forms are not encoded explicitly in the ISO/IEC 10646 standard.
Instead, the appropriate positional form of a character is determined directly from its
position in aword and the first (which is the most commonly occurring) variant of this
is taken as the default form. Then a different (non-default) variant of that positional
form is obtained by appending one of the Mongolian free variant selectors (characters

character. Thus, for example, the Mongolian word "dug" means "deep sleep” (Srow)
when spelt with the first (default) variant of the initial form of the letter "D" (<) (when
the actual sequence of characters would be g o 4} ) but means "to put in check using

the bishop in the game of chess’ (ger) when spelt using the second variant (when the
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Presentation Character Set

F30 F31 F32 F33 F34 F35 F36 F37
0 ~ q - Yy A & - h
0 16 32 48 64 80 96 112
1 9 < J = a’ 1 ch-
1 17 33 49 65 81 97 113
2 | R | T | wwlY &S5 1 A
2 18 34 50 66 82 98 114
3 |9 g | »H | A °3 » T+
3 19 35 51 67 83 99 115
4 T (=) T | ®© o 3| K| -
4 20 36 52 68 84 100 116
5 | 2 |~ T | O T = 3
5 21 37 53 69 85 101 117
6 3 ~4 A | D a T a» i
6 22 38 54 70 86 102 118
7 |l | T H | d | u | o> U
7 23 39 55 71 87 103 119
8 ~ | O T | ¥ a Y | 4 |
8 24 40 56 72 88 104 120
‘9 e | W x| | T3 o
9 25 41 57 73 89 105 121
Al T 3 2y Y R oo
10 26 42 58 74 90 106 122
5 | | =2 | ¥ g5 a9 3| 4
11 27 43 59 75 91 107 123
c la = (9} )P A4 O 2| o
12 28 44 60 76 92 108 124
3
p 0 d || L F| oo 3 F | 8§
13 29 45 61 77 93 109 125
E o) o) | . ) ﬂ: b1 | > < |
14 30 46 62 78 94 110 126
F a 4 u n al | <1 J
15 31 47 63 79 95 111 127
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Oval
MONGOLIAN LETTER NA FIRST MEDIAL FORM: See page 15

badaa
Oval
MONGOLIAN LETTER DA SECOND MEDIAL FORM: See page 15
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Presentation Character Set (continued)

F38 F39

0 -~ llg

128 144
1 [ - 6'3

129 145
2 J Y

130 146
3 D | I

131 147
4 2 >

132 148
5 > q

133 149
6 B

134 150
7 A

135 151
8 M

136 152
9 D

137 153
A ]

138 154
B P ]

139 155
c a

140 156
D Ir

141 157
E >y

142 158
F %

143 159
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Names of Presentation forms

dec | hex Name dec | hex Name

000 00 MONGOLIAN BIRGA FIRST FORM 064 40 MONGOLIAN LETTER TODO E SECOND MEDIAL FORM

001 01 MONGOLIAN BIRGA SECOND FORM 065 41 MONGOLIAN LETTER TODO | INITIAL FORM

002 02 MONGOLIAN BIRGA THIRD FORM 066 42 MONGOLIAN LETTER TODO | FIRST MEDIAL FORM

003 03 MONGOLIAN BIRGA FOURTH FORM 067 43 MONGOLIAN LETTER TODO | SECOND MEDIAL FORM

004 04 |MONGOLIAN LETTER A INITIAL FORM 068 44 MONGOLIAN LETTER TODO | FINAL FORM

005 05 MONGOLIAN LETTER A FIRST MEDIAL FORM 069 45 MONGOLIAN LETTER TODO O INITIAL FORM

006 06 MONGOLIAN LETTER A SECOND MEDIAL FORM 070 46 MONGOLIAN LETTER TODO O FIRST MEDIAL FORM

007 07 MONGOLIAN LETTER A THIRD MEDIAL FORM 071 47 MONGOLIAN LETTER TODO O SECOND MEDIAL FORM

008 08 MONGOLIAN LETTER A FIRST FINAL FORM 072 48 MONGOLIAN LETTER TODO O FINAL FORM

009 09 MONGOLIAN LETTER A SECOND FINAL FORM 073 49 MONGOLIAN LETTER TODO U SECOND ISOLATE FORM
010 OA [MONGOLIAN LETTER | INITIAL FORM 074 4A MONGOLIAN LETTER TODO U INITIAL FORM

011 0B [MONGOLIAN LETTER | FINAL FORM 075 4B MONGOLIAN LETTER TODO U SECOND MEDIAL FORM

012 ocC MONGOLIAN LETTER O FIRST MEDIAL FORM 076 4C MONGOLIAN LETTER TODO U THIRD MEDIAL FORM

013 OD |MONGOLIAN LETTER O SECOND MEDIAL FORM 077 4D MONGOLIAN LETTER TODO U FIRST FINAL FORM

014 OE [MONGOLIAN LETTER O FIRST FINAL FORM 078 4E MONGOLIAN LETTER TODO OE INITIAL FORM

015 OF MONGOLIAN LETTER O SECOND FINAL FORM 079 4F MONGOLIAN LETTER TODO OE FIRST MEDIAL FORM

016 10 MONGOLIAN LETTER OE THIRD MEDIAL FORM 080 50 MONGOLIAN LETTER TODO OE SECOND MEDIAL FORM
017 11 MONGOLIAN LETTER OE SECOND FINAL FORM 081 51 MONGOLIAN LETTER TODO OE FINAL FORM

018 12 MONGOLIAN LETTER EE INITIAL FORM 082 52 MONGOLIAN LETTER TODO PA FINAL FORM

019 13 MONGOLIAN LETTER EE FINAL FORM 083 53 MONGOLIAN LETTER TODO GA FIRST MEDIAL FORM

020 14 |MONGOLIAN LETTER NA FIRST MEDIAL FORM 084 54 MONGOLIAN LETTER TODO GA SECOND MEDIAL FORM
021 15 MONGOLIAN LETTER NA THIRD MEDIAL FORM 085 55 MONGOLIAN LETTER TODO GA FINAL FORM

022 16 MONGOLIAN LETTER NA MEDIAL SEPARATE FORM 086 56 MONGOLIAN LETTER TODO TA FINAL FORM

023 17 MONGOLIAN LETTER ANG FINAL FORM 087 57 MONGOLIAN LETTER TODO CHA MEDIAL FORM

024 18 MONGOLIAN LETTER BA FINAL FORM 088 58 MONGOLIAN LETTER TODO CHA FINAL FORM

025 19 MONGOLIAN LETTER PA FINAL FORM 089 59 MONGOLIAN LETTER TODO JA MEDIAL FORM

026 1A |MONGOLIAN LETTER QA SECOND MEDIAL FORM 090 5A MONGOLIAN LETTER TODO JA FINAL FORM

027 1B MONGOLIAN LETTER QA THIRD MEDIAL FORM 091 5B MONGOLIAN LETTER TODO WA FINAL FORM

028 1C [MONGOLIAN LETTER QA FOURTH MEDIAL FORM 092 5C MONGOLIAN LETTER TODO KA FINAL FORM

029 1D [MONGOLIAN LETTER QA FEMININE SECOND ISOLATE FORM 093 5D MONGOLIAN LETTER TODO HAA MEDIAL FORM

030 1E MONGOLIAN LETTER GA FEMININE MEDIAL FORM 094 5E MONGOLIAN LETTER TODO DZA MEDIAL FORM

031 1F |MONGOLIAN LETTER GA FEMININE FINAL FORM 095 5F MONGOLIAN LETTER TODO DZA FINAL FORM

032 20 MONGOLIAN LETTER MA MEDIAL FORM 096 60 MONGOLIAN LETTER SIBE E FIRST MEDIAL FORM

033 21 MONGOLIAN LETTER MA FINAL FORM 097 61 MONGOLIAN LETTER SIBE | THIRD MEDIAL FORM

034 22 MONGOLIAN LETTER LA MEDIAL FORM 098 62 MONGOLIAN LETTER SIBE | SECOND FINAL FORM

035 23 MONGOLIAN LETTER LA FINAL FORM 099 63 MONGOLIAN LETTER SIBE | THIRD FINAL FORM

036 24 MONGOLIAN LETTER SA MEDIAL FORM 100 64 MONGOLIAN LETTER SIBE IY FINAL FORM

037 25 MONGOLIAN LETTER SA FIRST FINAL FORM 101 65 MONGOLIAN LETTER SIBE UE INITIAL FORM

038 26 MONGOLIAN LETTER SA SECOND FINAL FORM 102 66 MONGOLIAN LETTER SIBE UE FIRST MEDIAL FORM

039 27 MONGOLIAN LETTER SA THIRD FINAL FORM 103 67 MONGOLIAN LETTER SIBE UE FIRST FINAL FORM

040 28 MONGOLIAN LETTER SHA MEDIAL FORM 104 68 MONGOLIAN LETTER SIBE KA SECOND MEDIAL FORM
041 29 MONGOLIAN LETTER SHA FINAL FORM 105 69 MONGOLIAN LETTER SIBE GA MEDIAL FORM

042 2A MONGOLIAN LETTER TA SECOND MEDIAL FORM 106 6A MONGOLIAN LETTER SIBE GA FEMININE ISOLATE FORM
043 2B MONGOLIAN LETTER TA FINAL FORM 107 6B MONGOLIAN LETTER SIBE HA MEDIAL FORM

044 2C [MONGOLIAN LETTER DA SECOND MEDIAL FORM 108 6C MONGOLIAN LETTER SIBE HA FEMININE ISOLATE FORM
045 2D MONGOLIAN LETTER DA FIRST FINAL FORM 109 6D MONGOLIAN LETTER SIBE SHA MEDIAL FORM

046 2E MONGOLIAN LETTER DA SECOND FINAL FORM 110 6E MONGOLIAN LETTER SIBE SHA FINAL FORM

047 2F |MONGOLIAN LETTER CHA MEDIAL FORM 111 6F MONGOLIAN LETTER SIBE TA SECOND MEDIAL FORM
048 30 MONGOLIAN LETTER CHA FINAL FORM 112 70 MONGOLIAN LETTER SIBE DA SECOND INITIAL FORM

049 31 MONGOLIAN LETTER JA FIRST MEDIAL FORM 113 71 MONGOLIAN LETTER SIBE DA FIRST MEDIAL FORM

050 32 MONGOLIAN LETTER JA SECOND FINAL FORM 114 72 MONGOLIAN LETTER SIBE DA SECOND MEDIAL FORM
051 33 MONGOLIAN LETTER RA FINAL FORM 115 73 MONGOLIAN LETTER SIBE TSA MEDIAL FORM

052 34 MONGOLIAN LETTER FA FINAL FORM 116 74 MONGOLIAN LETTER SIBE ZA SECOND INITIAL FORM
053 35 MONGOLIAN LETTER KA FINAL FORM 117 75 MONGOLIAN LETTER SIBE ZA FIRST MEDIAL FORM

054 36 MONGOLIAN LETTER KHA FINAL FORM 118 76 MONGOLIAN LETTER SIBE ZA SECOND MEDIAL FORM
055 37 MONGOLIAN LETTER TSA MEDIAL FORM 119 77 MONGOLIAN LETTER SIBE CHA MEDIAL FORM

056 38 MONGOLIAN LETTER TSA FINAL FORM 120 78 MONGOLIAN LETTER MANCHU KA FEMININE SECOND MEDIAL FORM
057 39 MONGOLIAN LETTER ZA MEDIAL FORM 121 79 MONGOLIAN LETTER MANCHU KA FEMININE FIRST FINAL FORM
058 3A MONGOLIAN LETTER ZA FINAL FORM 122 TA MONGOLIAN LETTER MANCHU KA FEMININE SECOND FINAL FORM
059 3B [MONGOLIAN LETTER HAA FINAL FORM 123 7B MONGOLIAN LETTER MANCHU ZHA MEDIAL FORM

060 3C MONGOLIAN LETTER ZRA FINAL FORM 124 7C MONGOLIAN LETTER ALI GALI ANUSVARA ONE SECOND FORM
061 3D MONGOLIAN LETTER LHA MEDIAL FORM 125 7D MONGOLIAN LETTER ALI GALI VISARGA ONE SECOND FORM
062 3E [MONGOLIAN LETTER TODO LONG VOWEL SIGN FINAL FORM 126 7E MONGOLIAN LETTER ALI GALI A SECOND ISOLATE FORM
063 3F MONGOLIAN LETTER TODO E FIRST MEDIAL FORM 127 7F MONGOLIAN LETTER ALI GALI A FIRST FINAL FORM
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Names of Presentation forms (continued)

dec |hex Name

128 80 MONGOLIAN LETTER ALI GALI A SECOND FINAL FORM

129 81 MONGOLIAN LETTER ALI GALI A THIRD FINAL FORM

130 82 MONGOLIAN LETTER ALI GALI A FOURTH FINAL FORM

131 83 MONGOLIAN LETTER ALI GALI | FIRST FINAL FORM

132 84 MONGOLIAN LETTER ALI GALI KA INITIAL FORM

133 85 MONGOLIAN LETTER ALI GALI NGA SECOND INITIAL FORM
134 86 MONGOLIAN LETTER ALI GALI NGA FIRST MEDIAL FORM
135 87 MONGOLIAN LETTER ALI GALI NGA SECOND MEDIAL FORM
136 88 MONGOLIAN LETTER ALI GALI CA MEDIAL FORM

137 89 MONGOLIAN LETTER ALI GALI SSA MEDIAL FORM

138 8A MONGOLIAN LETTER ALI GALI ZA MEDIAL FORM

139 8B MONGOLIAN LETTER MANCHU ALI GALI GHA MEDIAL FORM
140 8C MONGOLIAN LETTER MANCHU ALI GALI NGA MEDIAL FORM
141 8D MONGOLIAN LETTER MANCHU ALI GALI CA MEDIAL FORM
142 8E MONGOLIAN LETTER MANCHU ALI GALI JHA MEDIAL FORM
143 8F MONGOLIAN LETTER MANCHU ALI GALI TTA MEDIAL FORM
144 90 MONGOLIAN LETTER MANCHU ALI GALI DDHA MEDIAL FORM
145 91 MONGOLIAN LETTER MANCHU ALI GALI DHA MEDIAL FORM
146 92 MONGOLIAN LETTER MANCHU ALI GALI CYA MEDIAL FORM
147 93 MONGOLIAN LETTER MANCHU ALI GALI ZHA MEDIAL FORM
148 94 MONGOLIAN LETTER MANCHU ALI GALI ZA MEDIAL FORM

In normal Mongolian text, the correct variant of any given positional form of aletter can
in most cases be determined unambiguously from the context using a set of rules
involving the preceding and following letters, the syllable in the word, and the gender
of the word. In these cases, software supporting Mongolian could generate the
appropriate variant form of each letter automatically on input.

In afew situations, however, the rules are not sufficient to determine the correct variant
form uniquely, and there can be an essentialy arbitrary choice between two or more
possible aternatives. Then a software system could at best generate one of the possible
alternatives automatically as a default, the other possible alternatives being obtained by
manually overriding this default as described in Section 3.1.

3.1 Overriding the Defaults

The default positional form of a Mongolian letter can be overridden using the zero

width joiner (%) and non-joiner (%) (characters 200D and 200C in the General
Puntuation block respectively): in the rules for determining the correct positional form
the non-joiner effectively acts as an invisible space while the joiner acts as an invisible

|etter.

Thus, for example, the initial, medial and final forms of any character can be printed as
asingle character surrounded by white space as follows:

initial form: space + character + zero-width joiner + space
medial form: space + zero-width joiner + character + zero-width joiner + space
final form:  space + zero-width joiner + character + space

More generally, appending a zero-width joiner to the beginning of a sequence of two or
more letters converts the first letter in the sequence from initial form to media form,
while appending it to the end of such a sequence converts the last letter in the sequence
from final form to media form. Inserting a zero-width joiner into the middle of such a
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sequence has no effect. Thus, for example, the Mongolian word “rmm’(‘ (school) can

be split into its separate syllables Yes nr gyu’(‘ using the zero-width joiner asfollows:

H) thus:
Yvwr B By ww®BlOEAIM.

The zero-width non-joiner only produces a visible effect when it is inserted between
two letters. In such a situation, it has the effect of breaking the cursive connection
between the two letters, thus effectively splitting the sequence into two at that position.
The letter immediately preceding the non-joiner is thus treated as if it were the end of
one sequence, and hence would default to final form (assuming there were some other
letters preceding it; isolate form if not), while the letter immediately following the non-
joiner istreated asif it were the beginning of another sequence, and hence would default
to initial form (assuming there were some other letters following it; again, isolate form
if not).

A combination of one zero-width joiner and one zero-width non-joiner, in either order,
also has a visible effect when inserted into the middle of a sequence of letters. If the
joiner precedes the non-joiner, the cursive connection is only broken on the right, so the
letter to the left of the break retains its original default positional form while the one on
the right becomes initial form (or isolate form if it is a single letter). If, on the other
hand, the joiner follows the non-joiner, the cursive connection is only broken on the left,
so the letter on the left of the break becomes final form (again isolate form if it is a
single letter) while the letter on theright retainsits original default positional form.

Two adjacent joiners have the same effect as a single joiner, and similarly two adjacent
non-joiners have the same effect as a single non-joiner.

Finally, two joiners separated by a non-joiner and two non-joiners separated by ajoiner
have the same effect as a single joiner or a single non-joiner respectively. Any sequence
consisting of three or more joiners and non-joinersin any order can therefore be reduced
to either a single joiner, a single non-joiner or a joiner/non-joiner pair, the effects of
each of which have been specified above.

The default or correct variant forms can simply be overridden by inserting the
appropriate Mongolian free variant selector after the letter to be changed.
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The following examplesillustrate the use of the zero-width joiner and zero-width non-
joiner:

Display Character sequence Display Character sequence
e o Al s i oAl s
e Wy W s A

e
ol ol ¥ vy 7
oyl
vl

vt

N
val Sl Yo v
! il Ay S
) ol o 4
vy n! oW %
trivry v Fywm
™ A2 M e

3.2 TheMongolian Reference Table

The Mongolian Reference Table, which forms the first appendix to this document,
shows all the different variant forms of each of the basic Mongolian characters.

The basic characters, together with their (decimal) codes and glyphs, are listed in the
first column of the table (headed "Basic Characters'). The next column (headed
"Variant Forms') shows the glyphs and the names of al the variant forms of each
character.

The particular variant form which occurs on the same horizontal line as the name of the
basic character in the first column is the variant which belongs to the basic character set.
All other variant forms are numbered as follows: if the glyph of the variant has the same
shape as that of one of the basic characters, the (decimal) number of that basic character
is shown in the left-hand column under the heading "No."; if, on the other hand, the
glyph of the variant corresponds to one of the presentation forms, the (decimal) number
of that presentation form is shown in the right-hand column under the heading "No.",
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this number being shown on a shaded background where a particular presentation form
occurs for the first time in the table. The final column (headed "Rul€e") of this section of
the table shows the sequence of basic characters (including zero-width joiners and non-
joiners where necessary) which can be used to generate the particular variant in
isolation (that is, as a single character surrounded by white space).

Note that not all positional variants are defined for all characters. for example, only
medial and fina forms are given for character 1829, MONGOLIAN LETTER ANG

(®»). This means that the particular character is not found at all positions in words in
norma Mongolian text: in the case of the letter "ANG" it is never found as the first
character of a Mongolian word. However, this does not mean that such a character can
never occur in one of these "impossible" positions — it is, of course, quite possible to use
the zero-width joiner to build an arbitrary string of characters with the letter "TANG" at
the beginning even though this would not correspond to a real Mongolian word.

The last column (headed "Usage") in the table shows, for each of the four scripts, the
letter in that script to which each particular variant corresponds. A blank space in this
column indicates that the particular letter is not used in that script.
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4 Theligatures

In Mongolian script, a pair of letters consisting of a "bowed" consonant (that is a
consonant without a trailing vertical stem, for example characters 182A MONGOLIAN

LETTER BA (@), 183A MONGOLIAN LETTER KA (»), and 183B MONGOLIAN
LETTER KHA (-)) followed by a vowel generally combine to form a ligature. These
ligatures are standard in Mongolian script and the set of al different ligatures of this
typeis shown in the "Ligature Set" tables on pages 21 and 22.

As for the basic characters and the presentation forms, all ligatures in the table have
visualy distinct forms, though one such form may in fact correspond to more than one
different combination of |etters.

The "Mongolian Ligatures® table, which forms the second appendix to the document,
gives information about each of these ligatures. Each ligature is assigned a (decimal)
identification number, which appears in the first column of the table, and this is
followed by the ligature’'s glyph and its (unique) name. The remainder of the table
shows, for each of the different scripts, to which combinations of letters at which
positions the ligature corresponds: isolate (column headed "1so0"); initia (column headed
"INI™); medial (column headed "mMeD"); and final column headed "FIN"). Findly, the
column headed "RULE" shows sequences of characters which generate the versions of
each ligature corresponding to its different possible spellings as a stand-alone symbol.

Combinations of charactersin which a"fat" ligature, for example @, is preceded by the
medial form of character 182E (+.), Mongolian letter M, or followed by the medial or

final forms of character 182F (<4, 21), Mongolian letter L, as well as combinations in
which the medial form of M is followed by the media or final form of L, either directly

or with an intervening small vowel (either character 1820 (=), Mongolian letter A, or

character 1821 (=), Mongolian letter E), can also form ligatures. This is basicaly
because the normal printed forms of these characters can either overlap or come very
close to each in these combinations, especially in some fonts, which can make the text

difficult to read, as, for example, in the words "nomlo" ’wﬂ/ and "bolox" @we. These

ligatures generally involve some sort of modification or distortion of the tails of the
characters so as to remove the overlap or to increase the separation between the
characters, but they are not standard so are omitted from this paper. Software supporting
Mongolian script should make provision for them, however.
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Ligature Set

F47

F46
?‘

P @ | @

48

F41 F42 F43 F44 F45
2EIE:
0

F40

112

o

113

114

115

116

117

118

119

120

121

122
s
123
P

124

125

@

126

127

96

97

98

99

100

101

102

103

104

105

106
107

108

109

110

R

111

80

81

82

83

84

85

86

87

88

89

90
91

92

93

94

95

64

65

66

67

68

69

70

71

72

73

74
75

76

7

78

79

P @ 7 @

49

50

51

-2 | P @ P P

52

53

D P H @D P

54

D D H D P

55

56

57

60

61

62

63

32

7

33

D D P pH| P @

-
-

34

' PP | FD

35
P
-~

-
-

36

P PP @ 2 F

37

-
-

o~

38

7

39

40

41

42
43

44

45

46

PP 2 7

47

16

17

18

19

20

21

22

23

24

25

26
27

28

29

2P | P2 @

30

ey

-
-

31

R

1

2| 2

2

7|7

3

D | 2

4

D 7

5

P 2

6

P | 7

7

P @ P | P 2 R 2 @

8

7 @ 9 @2 @ 2 7 a

9

®»  p P 2 @ 2 8|

10
11

s ? 2| D> > o
2P| D 2 D> o

12

» P O® P D 2 @D

13

D

14

D

15
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Ligature Set (continued)

F4C

F4B
P 2
160

F4A

F49

a)o

F48

.

P:

192
D

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

176

177

178

179

180

181

182

183

184

185

D

186

187

188

ﬁjl)o

189

190

191

2 5

161

162

163

164

165

166

167

168

169

D

170

P

171

172

173

174

175

144

a.

145

146

147

< D D

148

IR

149

2 7 @

150

7 > @

151

152

153

P

154

H)\

155

L

156

P x

157

L D

158

P 2 @

159

128

‘g}

129

g P L2 @

130

7| F P2

131

B

132

B

133

P

134

B

135

g o P @

136

D WD P

137

?\

138

>

139

a)\

140

a\

141

:)o

142

90

143

4

6
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5 Implementing Software for Mongolian

A text processing system supporting Mongolian requires a font containing al the
characters of the basic Mongolian character set as well as their variant presentation
forms and the ligatures. To conform to the standards, the characters in the basic
character sets must be situated at the coding positions given in this paper since these are
the official coding positions defined by the standards. However, the presentation forms
and the ligatures are not explicitly part of the standards so they have no fixed coding
positions; they should instead be coded at some point within what is known as the
"private use ared’. Interchange of documents which include characters outside the basic
character set is then only guaranteed to respect the sense of the document if the various
parties have al agreed on the coding positions of the presentation forms and the

ligatures within the private use area.

The tables given in this paper make a specific choice for the coding positions within the
private use area and in fact code the presentation forms at positions F300 to F395 and
the ligatures at positions F400 to FAC1.

The mechanism of inputting charactersis not specified by the standard, so any keyboard
driver capable of generating the appropriate 16-bit character encodings can be used.
However, the input mechanism should ideally generate the correct positional forms,
variants and ligatures on input by analysis of the context of each letter, at least where
possible.

The standard also does not specify how traditional Mongolian should be intermixed
with other scripts. This is an important question because the traditional Mongolian
script is correctly written vertically in columns progressing from left to right while most
other scripts in the world are written in a different orientation: for example, the Cyrillic
script, which frequently appears together with traditional Mongolian script on official
documents in Mongolia, is properly written in horizontal lines which are read from left
toright.

To be absolutely correct, when Mongolian script is intermixed with a script having
horizontal, |eft-to-right orientation like the Cyrillic script each script should retain in its
own individual orientation. However, in cases where this correct bidirectionality cannot
be achieved, one of the scripts can lose its natural orientation and instead adopt the
orientation of the other. In such cases, it is often written with its characters rotated
through 90 degrees. Thus, for example, if the Mongolian script adopts the horizontal,
left-to-right orientation of the Cyrillic script, its characters are rotated by 90 degrees
anticlockwise, and the columns are transcribed to the equivalent lines (first column
becomes first line, etc.), while if the Cyrillic script adopts the vertical, left-to-right
orientation of the Mongolian script (though this is much less common) its characters
are rotated by 90 degrees clockwise and the lines are transcribed to columns in the
opposite order (last line becomes first column, etc.). Examples of the rotation of
traditional Mongolian script to bring it into alignment with English text can in fact be
found throughout this paper.

Mixing traditional Mongolian with scripts which have other orientations is also possible
in asimilar way: if the two scripts cannot both retain their correct orientation one can
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adopt that of the other, usually rotating its characters when one script is horizontally
oriented and the other vertical. The basic rule to follow is that the text of the modified
script should be readable normally if the whole "page” is rotated in such a way as to
return it to itsoriginal orientation.

Since the standardisation of traditional Mongolian is comparatively recent, most of the
software supporting traditional Mongolian does not conform fully, if at all, to the
standard. The prototype software system being designed and built under UNU/IIST's
Multiscript project is one exception: it not only supports traditional Mongolian in its
correct orientation, it also supports more genera multi-directional multi-lingual
documents. It is compatible with the 1ISO/IEC 10646 and Unicode standards, and it
supports traditional Mongolian script basically as described here, including supporting
all the presentation forms and ligatures: in fact the traditional Mongolian font which has
been used in the preparation of this paper (and which is available from UNU/IIST) has
been created as part of the implementation of the Multiscript prototype. More
information about the Multiscript system can be found in the range of reports and papers
[1,3,4,5,6,7,9] or can be obtained direct from the authors.
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