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1 Introduction 5|&

Two decades ago, ISO/IEC 10646 and Unicode added support for Mongolian with a seemingly reasonable
character set. At the time, little was known about how exactly these characters should be rendered. Since
then, various vendors have struggled to make their own sense of the characters, while users have suffered
both from the lack of interoperability between the vendors’ implementations and from the resulting lack
of native support on the major platforms.

ISO/IEC 10646 Fl Unicode brifE -2 —H4EHIERIT 4R SRS 307, REBE T B A I 7174,
115 24 i AT X B R ] 2B B b R, %) R B SUE X B AT R DI RE,
PN —E) RSB 8] R Z i v 5 V-6 B e A A A Ak R SRR o

Experts have uncovered problems with Mongolian encoding and proposed various patches, especially in
recent years. However, until recently (MGC/01-01, 2018), there have been few complete specifications
available for the community to discuss, develop, and ultimately agree upon.

ARG EA ] — BRSSO PAFEMC I BUE, FH L LR T2 BIET 5. 1
HERKIT (MGC/01-01 brifE, 2018) A HBLSS ML i TS Sk e, MR IR,

This draft specification demonstrates and proposes how to specify both comprehensive guidelines for text
representation and coherent rules for text shaping. It deals mainly with the first three layers in the overall
technical architecture of text rendering in the Mongolian script:

ARG F R R A A R SO RIS — B SCARBUE N . 28 e T 5t 37 S B
SCAH BB AR I 1 =)= -

The Unicode Standard and ISO/IEC 10646, a synchronized pair of standards, specify the identities of

encoded characters and standardized variation sequences.

Unicode #RUE ISO/IEC 10646, — X HLAE F-4F G40 S HARUEAS AR Py 51| 1 [l 20 b .

The Unicode Standard and its various supplementary standards further provide the characters with
additional behavioral specifications, including character properties (general category, cursive joining
type, etc.) and algorithms (normalization, collation, line breaking, text segmentation, bidirectional,
vertical text layout, etc.).

Unicode WRifE K EANTERRAE, 3 — 2 N PP R HAAT A NG, A 4T m e Gl
EGERRMSE) SRS (Bnfe. by, B47. 0B O . BEHESR ).

The required complex shaping is implemented in fonts and text shaping engines, according to
OpenType Layout (OTL) or other complex shaping models, such as AAT (Apple Advanced
Typography) and Graphite.

MR OTL 5L AAT. Graphite & ZRMIEHIAL, (£ 725 SCA UL 51 i SEBLRT T 1 R
AIE .

Mongolian text is treated inline as horizontal and left-to-right, while text layout engines are

responsible for setting lines vertically and arranging multiple lines in the preferred left—to-right
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order.

S ST SCAEAT NALAZKF A Z2 AT SCT . HERR G #0053 A Z2 AT HEHRS AT

Although the architectural flaws cannot be fixed without migrating to a radically different encoding
model, careful specification can help eliminate unwanted differences between vendor implementations.
Specifically:

JRAEAEATERS 2 HAFRAZE 5 1 P AP SRR Y 26 1 N O ARA DR SR BB, AN B AL AT
AR ITHRR) RSB AL B 22 S . BRI

Retain the phonetic encoding principle of the existing model. That is, encode the underlying
phonetic letters of a given text as characters, then contextually shape and manually control the
encoded characters to reproduce the original written forms in the given texts. If this principle is not
maintained, we would be better off migrating to a graphetic encoding model designed from scratch.
OREFEA AR . B AR 7B O34T, Tl B SO AR S Fah Pl A S B
YAWEEBERA ., EARFHZER, T 2 58RI AR TEAR .

Minimize confusability by restricting the ways in which a given script can be graphically encoded. In
particular, limit the overlap between the variant sets of phonetic letters. Also, moderately normalize

orthographic inconsistencies in how the underlying phonetic letters of certain words are interpreted.
18 3k BRA 5 5 T ST A A S M AT IRVE P, JUH BRI 35 (o RS A B 2 [l Y FEL

TEUL. [N I BRIV R 5 ¥ AR S M i 23 B3] i 3 6 BF_E g7

Prioritize the modern orthography in day—to—day usage. Such a problematic encoding model needs
to be standardized to be as restrictive as possible, and should not be so extensible as to include
marginal and scholarly use cases. Compromising historical orthography when phonetically
representing them harms the text exchange of modern orthography.

7 H R e B BRIE S . PPN S i RES 4%, LA IS 1R L5 24
ARERIGY Jth . S AR ) g 52 AR5 1 2 W Jo T BUARIE S B B SCARAZ iR

Formally define modularized and ordered text shaping rules that are unambiguous and have well-
defined fallback mechanisms. Use the Twelve Syllabaries as a foundation. Avoid introducing
contextual rules that seem productive enough in modern orthography (especially loanwords) but are
absent in the Twelve Syllabaries. Minimize dictionary—based shaping to reduce unnecessary
assumptions. Systematic guidelines for text representation will become a natural consequence of the
strict shaping rules.

A OB . JRIRAE . Tas S PRSI B SCAS BN . LA sk o
fiti, WEGRTIAMNBARIESER AR (EZAEFEEE ) HART ksl
MEFILSTE RN, DA D A R e . R GEA I SCAR RIS M R SO AL
H ARG R

4 /73



2 Architecture ;’fé*@

The encoding models developed for each writing system in the Mongolian script have homogeneous
structures, so the generalized architecture is given in this chapter, and descriptions of specific writing
systems are given in the following chapters.

XS ST A RS RGN R AR B SR A, REARTESS Y — IBRM, JREERETY
X EAARE RGN .

2.1 Data files and the standard toolchain Z{HE U Sh50E T H 5%

The Mongolian shaping data files formally capture the additional identity information and shaping
behavior of Mongolian characters in a machine-readable format. Appendix X, A tutorial on font
production, demonstrates how to utilize the data files in font production.

St SO B R S LUIALAS rTEs 2O sUALRiA 50 SO AT I BAME B S BUBAT N . B
X CF B A =351 ) B A A8 e 2k i A b R RIS SCA

2.2 Characterset ‘T

A typical Mongolian writing system implementation requires the characters shown in Table 1. The table

includes both Mongolian—specific characters as well as characters that are shared with other scripts.

WSO S RGLTHE R 1 ORI, SR A 5T,

Tablel Required characters
#1 EEER

Script Type of characters Character example Note
Xy AN ERLRN Wik
Space space
Punctuation middle dot, ...
General
Format controls ZWJ, ZWNJ, ... participate in shaping
Digits digit one, ...
Punctuation birga, ... less used now
Format controls nirugu, FVS, ... participate in shaping
Mongolian
Digits digit one, ... less used now
Phonetic letters letter a, ... participate in shaping
Punctuation question mark, ...
CJK
Digits digit one, ...
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2.21 Phonetic letters and written units DL EES G AN

Writing systems in the Mongolian script do not have a well-recognized system of typical letters (i.e., user—
perceived primary units of writing) that is common to most writing systems today. Instead, users are
accustomed to identifying letters at a much more phonetic level, where letters are not reliably related to
writing and are therefore considered to be phonetic letters in this specification.

RS TIPS R AW A RZHBE RGEHE WA AR5 (R £
LRGN, AP E BT RS2 BV A& RS PE Z A EAER, HIE
AR AN LT

Multi—to—one confusion. The system of phonetic letters is largely based on the historical phonemes of
the Mongolian written language, as reflected in the conservative orthography, rather than on how the
under—differentiated writing system actually works with its limited set of writing units. As a result, many
phonetic letters do not have distinct written forms and can be confused in writing, but are still identified
as distinct letters because they are intended to be the abstract representatives of distinct phonemes.
ZXF—MiRIEYE. 0 TR R G I TGRS W R B BT A E A D s, AR
H RS HA RS B SEbriatE . Rt — 8w R RORER B, £
G RE S M BRE, (BOAE AN ), ROV EN DR FEE AL MA IR

One-to—-multi unpredictability. Furthermore, the phonetic letters can be written with multiple different
written units and/or written unit sequences. Exactly which written form is used to represent a phonetic
letter is determined by a combination of complex predictive rules and arbitrary variations. Many phonetic
letters have largely unpredictable correspondences to their written forms.

—MZRANHIE. teAh, FACF R 2 AR MBS A PSR B S TRk
A Al 5 AR R — A l?lmﬁﬁhMﬁwﬂWﬁﬁﬁm SRR R SRAE ),
PRt — e i RS A ST R B R A o AN m] il i

2.2.2 Format controls & 45 HI5F

Zero Width Non-Joiner (ZWN]), Zero Width Joiner (ZW]J), and nirugu. U+200C ZERO WIDTH NON—JOINER
and U+200D ZERO WIDTH JOINER are Unicode’s standard cursive joining controls. Note that zwy also breaks
interaction (such as ligation) between two consecutive characters since it is treated as an invisible
character. U+180A MONGOLIAN NIRUGU is a Mongolian—specific modifier letter that behaves exactly like zwj
but is visible as a piece of stem stroke. zwNJ and zwJ should not be accessible to the average user on
common keyboard layouts, as everyday text does not require these tricky characters.

BUEERY (ZWN] ). VAT (zwy) 5leqilk. ZWN] 5 ZWJ & Unicode IFRUEES £
WP TR ZW] B BRI R Z MR (WNETIE), RHEHMEA T W Bk, e
AR ST SOV MRy, HAT S zw) sée—HE, BV LAY 7 T M AE . ZWN]
5 72w 38k G 1 BB A SR U, RO H R SO S X AT

6 /73



The visible character nirugu should be used to cause joining in everyday text. A common use case is to end
a patronymic abbreviation that is the initial syllable body (i.e., an optional onset plus the first vowel) or
just the initial consonant letter of the father’s name.

W] DL JE G BVAE H B SO LU SGER . WL T RATWE R, S5
WRED TR B (BRI B B3R S e ) sl E R R

Vowel Separator (MVS) and Narrow No—Break Space (NNBSP). Mvs is a Mongolian—specific format
control for requesting the chachlag variation. It is transcribed as “” (a middle dot). NNBsP is a Mongolian—
specific whitespace and format control used to mark and shape particles. It is transcribed as “~” (an en—
dash). Use of the NNBSP is discouraged in preference for the Mvs.

TEEEABRAT (MVS) SEEEARATZE (NNBSP ). MVS 250 SCRRA s i fr, HT
FHEEAER . MVS FEASCHREE Sy 7 (— BT ). NNBSP 25 374 A 2 5% K
FEHIRE, HTRIDM 2% . NNBSP AEARSCHIEE N “=7 (252 ). HEl, NNBSP A
PR, AHSCIIHEH MVS S8 dkE .

Free Variation Selectors (FVS’s). Fvs’s are Mongolian—specific format controls. As combining marks, they
are applied to certain characters to request the forms not captured by the predictive shaping rules.
FHVBAERERT (FVS). FVS 25N SO IR R . s aics, el Ti
e i 2Ja, T AERBOE S E SO 1 E 3.

2.3 Shaping process IR

The Mongolian text shaping process is based on the well-implemented technology foundation for general
scripts and cursive scripts, while an additional phase of Mongolian—specific shaping steps is inserted into
the ordinary shaping process required by cursive scripts. The minimal shaping process consists of a
number of steps as shown in Table 2.

S SISO SO R T — O 538 5 307 I SEBUSGA I BOR SRR, A8 S S
s () — PSR Pl A T 500 SO IS R SCAS U A SR B Be . e fIRBRE R AR T TR th 4 T
AR, W 2 FiR.

2.3.1 General shaping phases 1 HZSIEHTEE

These are the basic mechanisms in fonts that apply to all scripts.

WA G BOe PR SEREDLE], & TRrA 3T

The basic character—to—glyph mapping (phase IA) is typically controlled by the TrueType/OpenType table
cmap. The Unicode representative glyphs can be used here as the default glyph mappings for phonetic

letters, but these representative glyphs are essentially irrelevant to the final rendering.

AR T — RIS (1a BrBE) 8% H TrueType/OpenType Y cmap 5. 7T LA H
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Unicode 44 7 BIFE 3 6 BRI BB I, (HIX 884 SO IR 5 IR e S8 20K .

Vertical forms of punctuation marks (phase IB) are critical to the proper setting of Mongolian text, but are

not part of the complex shaping between letters and format controls.

PR R HEE A (I8 BB ) X5 O HERHR B CE Y, HA R TEAE

Table2 Overview of shaping process

*2 APHARER

Shaping phase Shaping step
BIBHTE B2 7
IA. General - Basic character—to—glyph mapping
I1A. Cursive script - Initiation of cursive positions
1. Chachlag
Phonetic 2. Syllabic
1L Mongohan—sp.emﬁc 3. Particle
Reduction of phonetic letters
to written units Graphemic 4. Devsger
5. Post-bowed
Uncaptured 6. Fvs—selected
1. Variation involving bowed written units
IIB. Cursive script (continued)
. . . 2. Cleanup of format controls
Sub—written—unit variations
3. Optional treatments
IB. General (continued) 1. Vertical forms of punctuation marks
Typography 2. Optional treatments

2.3.2  Cursive script shaping phases 5 L7 AS BT B

On top of the general shaping mechanisms, complex scripts require additional shaping phases to be
inserted after the basic character—to—glyph mapping and before typographical treatments. In particular,
cursive scripts all undergo the cursive joining mechanism.

TEE FHASTERUHI i 2t b, BRSO AR REA W P AT — PRI 2 5 RS s Ab B 2 il
HABINISIE T BE. R, &S ORI D i S E AL .

Cursive joining. Written forms exhibit the cursive joining mechanism (phase IIA). Both sides of a written
form can either be joined to an adjacent written form or not, with up to four different states. Or, more
abstractly, each written form is in one of the four cursive positions:

EGER. ESCFNBEIENREDNESERIH (s rEg). Hi, — P HEEA0MW
M SAAFE AR, tnl A, Mk KRR, RIENB5E A
TR A ES ffiz—:
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isolated, abbreviated as “isol”: not joined forward, not joined backward;
F&F, GHEN “isol”: FIIAE, JFITAE (REASEE I AR, THA
&, JElE );

initial, “init”: not joined forward, joined backward;

BiEH, BN “nit”: BITAE, JFHE:

medial, “medi”: joined forward, joined backward;

REW, 45N “medi”, HITE, FITE;

final, “fina”: joined forward, not joined backward.

WEH, H5N “fina”, HIJTE, JRITAE.
Cursive positions are irrelevant to word boundaries, although they are usually consistent with word-wise
positions in Mongolian because cursive joining breaks within a word are limited in the writing system.
S RN ST E R JOR, RSSO FEE AN, NS SO iR A A E T
JEARR.

Implementation. The nominal glyph of each phonetic letter will be mapped to the default glyph of that

letter at a given cursive position.

F . AT AL TR SO BN % BAEZE S s T BT

Graphemic variation after bowed written units. Before the sub—written—unit variation, bowed written

units may first cause a vowel to change its form.

G155 PR (X VAR A4 17463 | A RV G TR Vet 1A T 1 S DX R VA 7] b T s = v

2.3.3 Mongolian-specific shaping phases 5% i SC AT ZS BT B

Phase III consists a series of steps for Mongolian—specific shaping requirements, and within each step
there may be more than one set of non—overlapping rules, each for a different group of letters. Forms not
captured by the predictive conditions are requested with Fvs’s.

11 B Bt — R3S SO PR 2 NS TE ORI BRAL, B2 IR T REA A1k — 4 R4
W, BRI R B B B0 AR SR B BE L, WK Fvs.

2.4 Notation JL{#

Phonemic letters are transcribed as Italicized lowercase letters, and written units are transcribed as
Roman small capital letters. For transcriptions without diacritics, phonemic letters are transcribed as all
lowercase letter sequences, and written units are transcribed as beginning uppercase letter sequences.

T AR S N RN G 28, B AL E N B SR/ NURG R, (iS4
SHEENE, SRS NN RS, W RAE SRR E RS,
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In the phonetic letter table, written forms that are not used in the orthographic shaping process are
highlighted in gray, and written forms that are used only historically are highlighted in yellow. Gray
numbers after the transcription of written forms indicate the corresponding Fvs serial number when
called manually, and exclamation marks indicate that the written form can be called only by Fvs.

AP RERY, IR ERSOEE R AR SIS K, A LR B S TR s
Ht, BERXEEERRKOBFRRET MBS IR B Fvs 5, 5%
AZTEEAAT @ Fvs FH .

The capital letters enclosed in square brackets in the comments indicate that:

AT TR SRR RS R R -

Chachlag, [C]: Found in cases where the written form is separated by an inserted space within a non—

affixed word segment.

2, [C: WTAHABKAB N S HR AR,

Particle, [P]: Found as an auxiliary or grammatical appositive.

B, [P]: WL Bhia) sk B s .

Lexical, [L]: Found in special words, such as loanwords.

A%, (L) TR E

Initial, [1]: Found in initial syllables.

EEg, [1]: WTFrEHE.

Devsger, [D]: Found in the consonant letter at the end of a Mongolian syllable, or in the vowel letter

following a vowel letter.

MR, [D]: WTH AR R e

Root, [R]: Found in the second root of a double root word.

#AR, [R]: DT RGRIAR A A S iR,

Feminine, [F]: Found in feminine words.

P, [F]: WTRAMERE.

Ligature, [G]: Found in ligature forms.

#F, [G]: WTEFELA.

Historical, [H]: Found in early modern orthographies.

m¥, [H]: WFRBAIETE,
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3 Hudum writing system B850
3.1 Characterset ‘s
3.1 Written units 155 ¥fif
Table3 Hudum written units
*3 MEGFEN S AL
Written Positional forms: Sub-written—unit Comments
unit  .isol, .init, .medi, .fina variants ik
A N e or o *
Lo ) %
I S ) o O
1ox € Not recommanded.
0 N -
U &)
U Ux Not recommanded.
U Ue - -
N *or A '
B o= - '6) £ € Unified: "% @ (52).
: o4 9 8 B
H = - w 5, ¢
0o Hx e o . b O
G SIS 'v ¢ €
¢ Gx SN @ @ Early modern orthography.
L I A
s S o 6
§ Sz o
§  sh oo e o I ¢
T Ops =Op  =Om
D I e b
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4

p Dd o
¢ Ch r - e
] - .
¥ =T U
R o o
w coT o b e
F P 5) g ¥
K e' '€‘ ﬂ @ ﬁ Unified: g% W ") £ %8 K2 (K2)».
¢ T T T
z T T T
H  Hr B\ .\
kR G ¢
7 Zr \n
¢ Cr o
3.1.2 Phoneticletters TRk
Table4 Hudum phonetic letters
* a4 AEGEN LB
Ph.le.  Cp. Written forms Comments
[0 b R T DA BEIEX il
‘hf "o .‘f AAZ AAZ A AT fisol [C]: tan-a, TAN A.
. . . A.isol, A.init [P]: a, A; abu—aéa, AABO ACA.
a 1820 17 Ll > Al AL AAT AT p A medi [R]: buyanarbin, BOYAAAARBIA.
. Afina [G]: ba, BA.
) A2
17 = - "f A2 A A A2 A.sol [C]: egiin-e, AGON A.
e 1821 AA.init [H, UM]: erte, AARDA.
p L2 N Al sl A1 Afina [G]: be, BA.
6 ce 1827 M OT O™ aw oaw o owoow
“'O 1'r ™~ 'O AI3 AI2 I3 I Lisol, Linit [P]: gen—i, GAA |; ger—iyer, GAR IIAR.
IL.medi [D], ALmedi [R]: sainirogel,
i 182 ¢ = 11 ALl SAIAAIROGAL.
Lmedi [L]: naima, NAIMA.
O 'w 12! m2 Linit [H]: man-i, MAN L.
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" o

£) A0 A0 O U2 Ao.medi[R]:uranodo, AORAAAODU.
1823 U.fina [C]: ¢ino-a, CINU A.
b - A0l o1 O.final[L, I, G]: kino, K2INO; no, NO.
U.isol, 0.init [P]: man—u, MAA U; mal-un, MAL
T M T € 05 402 0 U2 OA [F]
U.fina [C]: linhu-a, LIAGHU A.
L
w4 & & T W u oo a0 o AO0.medi [R]: nasunurtu, NASOAAORDU.
6\ o.fina [L, I, G]: takanu, TAK2ANO; nu, NO.
2 v U.isol [H]: dagun-u, TAFION U.
T e v € A5 aor 03 us  OLmedi U.fina [I]: trd, TOIRU; L6, LU,
oLmedi, AOLmedi [R]: sainbihe, SATIABOIGA;
oe 1825 TN AUl ol U1  sanagailjei, SANAHAAOILJAL
AU.isol [H]: 6, AU.
™" Aor2r o2 O.ina[G]: s6ho, SOIGO.
L, ) 1'Ur - '6\ AU AOI2 03 U3 AOLinit, O.init, U.isol [P]: yabul-iigei, YABOL
AOIHAL; ger—tin, GAR OA; tegiin—ii, TAGOA U.
w | ™ avnr o1 o U1 OLmedi, Ufina [I]: niir, NOIR; i, LU.
ue 1826 AoLmedi [R]: éiniinen, CAIAGAOINAA.
) ™ T U AOI2 02 AU.sol, oLmedi [L]: &, AU; sékiind, SWK20IND.
U.isol [H]: tegiin-ii, TAGON U.
) Ul o.fina [G]: hihii, GIGO.
Amedi [D]: tanda, TAADA.
1828 rro. -\f N=" N2 A2 A2 Nmedi [L]: sékiind, SWK20IND.
N.fina [C]: tan-a, TAN A.
L T q? A=l AL N N nit [H]: nara, AARA.
ng 1829 KW e e ) AG- -AG- AG 4G
B O - '6) B- B B B
182A Bz.fina [H]: ab, AAB:.
'U? Bz !
1808 &= G- b '5) - P P P
CUREECIE S H- H3 H3 H Hfina[C]:ap/-a, AAGH A.
G.init, G.medi [F]: /ei, GA; se/ie, SAGA.
‘g- ﬂ- T 'FI., H—1 @An An @i Gmedi[L]: téhnig, TWGNIG.
182 — : H.init, f.medi, fi.fina [H]: 2ada, 11ADA; sahal,
(‘ (‘ <‘ G-21 G2 G2 SATIAL; bah-a, BAT A.
G.init, G.medi [H]: sereg, GARAG; sahidag,
c‘- Q' * G4l Ga CGa SAGIDAH.
e A= w ®™ 5 5s ws wi Hmedi[D]:agla, AAHDA.
: = G.init, G.medi, G.fina [F]: ghir, GGIR; iige,
= (= ™ v H-1 HI ©H1 G2 AOIGA; beg, BAG.
182D G.init [L]: gram, GRAM.
(‘ (‘ <‘ *I., G-21 G2 G2 13 Hfina [C]: bag-a, BAH A.
fLinit, G.init, G.medi [H]: goyo, 1OYU; genen,
c‘i Q' * G2 CGa Ga GANAA; egée, AGCA.
g TR "? M- M M M
PR R S I S
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+
A

s- S S S
S 1838 S.fina [H]: eres, ARAS.
o S
S e o= o - $2  §2 S
$ sh 1831
S S o S-11 S1  SI
O O e O™ ¢ 1 p2 T
t 1832 T.medi [L]: méir, MWTR.
“Op= T
g O T 'F] p- T2 P2 p bmedi[D]:adgau, AADHAU.
d 1833 D.init, D.medji, D.fina [L]: daliy-a, DALII A;
O ® W™ "™ Ty DI DI DU acdlrés, ADRWS; sékiind, SWK20IND.
é ch 1834 ™ - el o N o ¢ ¢ ¢
| e AT T R B
J 1835 Lisol [C]: bui—j-a, BOI T A.
¢ < 5 I
. = QO v oyvo o oyvs
Linit, Lmedi [P]: huda—yin, HODA 11A; ger-
y 183 & = 7~ -1 11 11 iyar, GARTIAR.
A m2!
r 1837 . ? R R R R
T T T w w w w
w 1838 U.fina [C]: ow-a, AOU A.
- £ ol Ul
f 1839 = P - '5) F F F F
lf k2 183A ‘h “ + 4) Ko— K2 Kz K2
k 1838 € €= - ") K K K K
c 183 B W™ | ™ ¢ C C C
z 1830 ¢ M o o™ -z z z
R hho o183 MR MR W W™ A AH H O H
¥ ooh o1s G G G (™ ok ok ok
t b 184e a‘\f a‘\? "'\F '7'\7 IH LH LH -LH
2 oz 1840 & & &z oz 7z Z
& or 1842 OO o OB OB O & - -
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Isolated 1 and isolated vu. Isolated | and isolated y are used historically, with examples shown in [DORJI et
al., 2017]. Considering the examples man-i, balgasun-u, man-u, erten-ii and tegiin-ii, as well as the modern
gadan-a, hulugan-a, biihiin-e and emiin-e, the dot in 1 and U should be consistently analyzed as belonging to
n rather than i, u or ii. Therefore, these written forms are marked in gray.

EEE 1 BARER v. RS 1 5AREE v T 3k, 7”012 WICHK [Dorgi et al,, 2017]. %
ZCHRH IR B man-i. balgasunu. manu. ertenii 5 tegin-ii, RIS} FEIMASCHRH )
gadan-a. hulugan-a. biihin-e 5 emiine, 15 v I AN — BTN B T8 n, MAEE T
Tk uw i, HIKIXSEFEEIEABARK .

Final 1in letter . Final 1 in letter j is introduced in [DORJI et al., 2017], where the written form of j in the
example bui—j-a is not final, but isolated. Since there are currently no examples exist to prove its existence,
the written form is marked in gray, but the shaping process still supports the theoretical existence of a
word with final 1in letter j and chachlag.

TBE j RREE 1. 78 j BIRTESE 11 [Dory et al, 2017] HBIA, HHRH bui—j.a W) j FHEAE
HNEE, MEdREE. BT ICRBREN R j ERER | A, B 5 RAhrK. H
AR REAIIR SR IIE EAFLE I &5 A 7 8BF j I HNETE 15905 Z2 kAL

Medial 11 in letter y and medial o in letter w. Medial 11 in letter y and medial 0 in letter w are introduced in
[DorJt et al., 2017 ], where the written form 11 of letter y in the examples ayl and aymag, and the written
form o of letter w in the example tawlay are all differences derived from letter analysis. Since ail, aimag
and taulai are preferred, these written forms are marked in gray.

T8k y BRGEIE u 5528w IMAGEIE 0. 8y MIRGEI u 558 w BGEIE o £ [Dorjiet al.,
2017 BN, HARH] ayl 5 aymag Wy W) 1 LA RRB tawlay B w 1 o PR TR Hr 22
S HTAFIMER TMK ail. aimag 5 taulai, XS PHRK,

Letter k (k=) and letter & (k). Letter & in form Kz is used to represent /k?/ (Latin: k) in Hudum literature in
China, while letter & in form K is used to represent /kt/ (Cyrillic: k) in Hudum literature in Mongolian. The
reason for disunifying the two letters is that Hudum Aligali uses k2 to record /g/ and uses k to record /k"/.
TR k() 5 k(K)o T b (xe) 72 B A G50 SCCIR A FH 05 67 [k (k), Bk (x) 78
St AR GE 58t SCCHR R P FIdsR B 0L /kb/ () X5 — 8 B BRI E FAE e 5k SCRT AL IS AL
e AR B AL (g/, H kAESRFAL Kb/

Medial # in letter /2 and initial Z in letter 2. Medial # in letter # and initial Z in letter Z are similar, so they
are unified in proposals such as [SAH, 2017]. The reason for disunifying the two written units is that
Hudum Aligali uses # to record /fi/ and so on, and uses Z to record /t/.

TEE n WAGEIE u 5550k 2 MINIEIE 2. 78k 2 WXGEY n 556 2 WRIEY 2 RIRAUITE
AN [SAH, 2017] OB S TPHONTR . X 0> 3 BRI e TAEGE 5 SCRTALIEL AL widst /h/ 5535
5, H 2iCR 50 1t/
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3.2 Shaping process

9 ATV

Table 5 Hudum phonetic letter classes

%5 MG CHEA TR

Class Members
masculine vowel aou
feminine vowel ediié
neuter vowel i
vowel {masculine vowel} { feminine vowel} {neuter vowel}
consonant npbphgmlsstdéjyrwfkkczhitzé

Table 6 Hudum shaping: Mongolian—specific phase
%6 MEGEN OB SRR AR TE B B

Shaping step  Letters Conditions Lookups
1. Chachlag ae if follows an Mvs: Chachlag
.. iffollows an initial consonant or an initial
ouot i Marked
consonant cluster:
d if precedes a final vowel: Marked
) if precedes an Mvs that precedes an
"JW isolated a or isolated e: BT RL:
hg ifprecede.s an MVS that precedes an Chachlag_Onset
isolated a:
if precedes an Mvs that precedes an Shachlan D
g isolated e: achiag_Levsger
if precedes a vowel: Onset
ntd ;
else if follows a vowel: Devsger
if precedes a masculine vowel: Masculine_Onset
else if precedes a feminine vowel or neuter .
vowel: Feminine
2.  Syllabic > -
else if follows a masculine vowel: Masculine_Devsger
else if follows a feminine vowel: Feminine
else if remotely follows a masculine vowel e
hg without a blocking feminine vowel: asculine_tevsger
else if remotely follows a feminine vowel PR
without a blocking masculine vowel: eminine
else if remotely precedes a masculine Masculine. D
vowel without a blocking feminine vowel: asculine_tevsger
else if initial form precedes a consonant: Feminine
else: Feminine
t if precedes € or a consonant: Devsger
$ if precedes i: Dotless
g if follows s or d: Dotless
aeiui ifisin the specific particle dictionary that ,
Particle
3. Particle dy follows an Mvs:
uti if is in the specific particle dictionary: Particle
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if follows a vowel that does not or will not

4. Devsger ‘ end with a written unit I: LBl
_ifisin the written form of U and follows a Pt B
5 P b d ouou (bowed) written unit G/K/B/P/F: sttt
) ost-bowe if is in the written form of A and follows a Post Bowed
@€ (bowed) written unit G/K/B/P/F: ost_bowe
Table 7 Hudum shaping: lookups
7 MERF OB KA
Ph.le. Cp. Lookup Written forms Comments
Default 1“? Lol '\f AA AA A
Chac > A
a 1820
DiPa p %= A A
PoBo 7
Default 17 = - '\f A A A
Chac > A
e 1821
DiPa > A
PoBo 7
é ce 1827 Default ‘MW fmme om0 A ow
Default W T o QO 4
i 1822 DiPa ¢ I
Devs ™ I
Default @ T ' € .0 a0 o
0 1823 Mark ®
PoBo <
Default @ T ' € .0 a0 o
Mark ®
u 1824
pira 6 o= € v o
PoBo ®
Default “Em 1'Ur T € 0 a0 o
0 oe 1825 Mark - ™ oI
PoBo ®
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Default € A0 a0l 0 U
Mark - ™ or U
i ue 1826
pipa & &= ' € v o o U
PoBo ® 0
Default T = o d v o x oa a
ChOn ‘? N
n 1828
Onse e N
Devs A '\f A A
p ng 1829 Default WY T K MY Ao ac- ac AG
b 182A Default €' 6\' '6\ '6) B- B B B
p 1828 Defalt & B B H p » » b
Default ‘ﬂ" ‘ﬂ" 'Q' 'FI H- H G H
Chon n H
h 182C  MaOn (o= - H H
MaDe S 'FI H H
Femi ¢ n G G
Default Ak A= (v DL R
ChOn 'FI g Masculine_Devsger
affects all of the
ChDe S H medial forms and final
forms (including
g 182D Ma0n ﬂ' " i i masculine forms and
- feminine forms), and
MaDe - H H Dotless only affects
masculine forms with
Dotl - o H H dots.
Femi e 'v G G G
m 182E Default ‘F 'F + ‘{ M- M M M
) 182F Default 3- 3- "' -ﬂ - L L L
s 1830 Default Y Ve o= o o o 5
Default v Ve o o o ¢ ¢
$ sh 1831
Dotl VI (S s s
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Default O Om === =Om [ ¢ p 7
t 1832

Devs “Op= T

Default @@ Om =@ 'U'lf D T D P

Mark o D
d 1833 Onse om = T D

Devs o 'U‘! b )

DiPa - D
¢ ch 1834 Default A ™ e ¢ ¢ ¢

Default §* § " "™ I ] J
Jj 1835

chon ¢ < I

Default ™ - < v v v I
y 1836

DiPa - T [ I
r 1837  Default = % R R R =R

Default & & T T w w w w
w 1838 o P )
f 1839 Default f* P= f- 'ﬁ) . F F T
k ko 1837 Default B S~ - ") Ka- Kz K2 Ko
k 1838 Default €= €= 4w ") K K K K
c 183C Default B B "B "N Cc C C
3z 183D Default T & =W ™M z- z z z
AR hh 183 Default WS M W YN am Am H H
¥ h o183 Defalt 3 O G On o & & &
t 1h 1848 Default a\r a\r "'\F "kr LH- LH LH -LH-
¥ zr 1841 Default ™ ™ ™ W™ s 7 72 7
¢ cor 1842 Default O%™ OO O™ O o ¢ - &

Function of the Fvs’s. In the shaping steps required by MGC/01-01, the appearance of Fvs not only
determines the presentation form of a Mongolian letter, but also changes the presentation forms of other

Mongolian letters. For this reason, it is also necessary to adjust back the unexpected shaping steps caused
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by Fvs’s after each shaping step is completed. These extra steps are not included in Table 6, but are
completed in the specific implementation.

FVS M hfig. /£ MGC/01-01 $REMATEL T, Fvs IIHBIAIGE TR —FZRIBEEX, &
KA BEEHAL S SO AR B EIE. CAtt, R DNRRL RGOk FVS
SEERLZ N AL B ] 2 . X EEHIME BRI A LS 6, (HEAE BRI PSSR,

3.3 Reference %%ifﬁk

2 [EF BEARPRYEAL B ZE 512> | National Information Technology Standardization Technical
Committee (NITS) (2022). 13 &R R AR ELL L FH . T RIAFH 4] TR
N (FEK ZF WAZ) | Information technology — Traditional Mongolian nominal characters, presentation

characters and use rules of controlling characters. GB/T 25914—xxxx.

WS BIR IX R 55522 5123 | Ethnic Affairs Commision of Inner Mongolia Autonomous
Region (EAC), W5 i K% | Inner Mongolia University (2021). 13 & B R H AR & L& X F4
| T I F A5 AN IR | Information technology — Transferring rules of Traditional
Mongolian nominal form to variant form. MGC/01-01 (version 1.0.5).

P4 | LIANG Jinbao (2021). £H L4 X F A2 TN BIFFAERIANEEZRAG BREF
X) (version 1.0.5), rule.mongoltoli.cn.

A BERPRIEABRZE B 22 I NITS (2010). 45 B HAR HAFFEXLXFH. THER
F I Az w8 FAAE AN | Information technology — Traditional Mongolian nominal characters,

presentation characters and use rules of controlling characters. GB/T 25914—2010.

WikEFLAT | [Hudum] Cojjunjab (2013). 4555 i UMY, In B IUA & IAF B4 22 4 48, I
Fs s NS T8 HREL, pp. 276-294.

WS REFE S AT B S T SCIFFEAT (1999). 32X 38 1 (35T ). IR NS R
“FH A

Anamskasbrd 1198271 (1966). Monezoa Xaanuii Tosu Taiinbap Toaw. Ynaan6aarap: YicbiH XaBIaIuiH

Xapar Ipxuax Xopoo.

P | LiaNG Hai (2019). Towards a well-formed Mongolian specification that allows interoperable
implementations. WG2 N5104 = L2/19-130 = MWG/3-N8R.
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4 Todo writing system FE{3C
4.1 Character set

41.1 Written units

= B AR

E RS
PERAL

Table 8 Todo written units

%8 RS AL

Written Positional forms: Sub—written—unit Comments
unit  .isol, .init, .medi, .fina variants o gha
A I "

A Aa P! @F)

v T ot b= b

i S SR ) -

i1 = . o bl

0 T b fe

o Op L L

o Ob T T e G

0 Ot 'ﬁ' 'ﬁ GE' GE

v €

A 8

N T W

N oy 'lf or Unified: A ¥z (N2)>.
B o & m 8 B

O O R R ¢

Ao o o

L o

A Hp T

G SO IR

) O

y e 6?-

L o+ oA v
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s (I (I ol BV
§  sh oo A o &V
T Tp & &

b Dp T T o O
¢ ch T T ™

¢ Cp d T 2

J z T ™

] b e ¢ 7

Y Y Not recommanded.
R o f Uy
w coT oo b 6t
w Wb coT o b 6o
R Kp A U R G ¢

e O R R R
W o

Y r &

N Ny ¢ €

AR S

41.2 Phoneticletters hiEE

Table9 Todo phonetic letters
* 9 FEROGHEN R

Ph.le.  Cp. Written forms Comments
EAVERT R T DA BEIBA Wik

W

‘{ AA3 AA2 A A2 Adsol[P]:q, A

T
a 1828 AA.medi [R]: buyanarbin, BOIAAAARBIA.
‘h ™" j All AAl A1 Afina [G]: ba, BA.
11 1? T T AE AE E E
e 1844 AEmedi [R].
™ AE1!
. L Al.medi [D]: bain, BAAIA.
i 1845 m o '0 Az AT 12 B2 g e %R]]




i.fina [G]: Sabi, SABL.

1T w1 ATl AT T

™ 13!
T ™ % a0 a0 o o
1846 A0.medi [R]: altanorgil, AALTAAAORGIL.
LI AO 1!
W € wowo o 00 o [1]: 4, A0
) ) AO.medi [R]: harausun, HARAAOSOA.
1847 h "T € A0 A0 Ul U.fina, 0.medi [D]: tatuu, TATOU; gasuun,
- 'Q o 6 AASOOA.
2 2
1'& ‘H' 'ﬁ' 'h A0 A0 O 0
oe 1848 S o) 020 o1 AO.medi[R]: hGhiiondir, KOKOAOADOR.
'|'h' AQ 1!
BT w00 g
ue 1849 1'5 ™ " o ol o1 Ao.medi [R]: éipiinen, JIAGAONEA.
lvs 1843 i b L} d L L L L
1- ‘!- * R{ N= N2 A2 A2 A medi[D]: front, WROAT.
1828 - o s NI Nz.init [P]: befjin—ni, BELCIA NaI3.
2
ng s Y e ™ T AG- AG- AG  AGe
184B 9' 9' 'G" ™ B B B B
we 000 e s
Lol s 'Q Ho- H22 H2 K
1840 " K.init, K.medi [F]: Aicefl, K{EEL; yele, IEKE.
Q' Q' 'o' K-1 K1 KI
[ S (S TR T
R G.init, G.medi [F]: gerel, GEREL; egeci, AEGE]I3.
g O T B Gl ! fA.medi [D]: cagdat, JATIDAL.
(- G2
184F % ‘L + V M- M M M2
182F 1- 1- + q L- L L L
830 M e N 5 5
§ sh 1831 '4' '4' ‘ﬂ' '(V - $2 S2 §
1850 0' 0' '0' 'Q'\ T- T T T
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d 1 & T T > p b
¢ choge FF TR 1]
J B3 F T T P ¢ ¢ ¢
: B T T T M oo o ¢ ¢
c 185 W mm wmm oamm

O S SR ) R S R T
y 1855

I S Y1 oyr o oyn
r 1837 m m o f g g R

E T T w v w w
w 1856 - 6 o
f g & C T T ow wowow
PR ET -7 U U GRS S
g o o1s M) o ¢ oo o

hho 1859 AR R M W™ An- An Al an

J Jy 185A Q" @" '@' '@' BY- BY BY -BY
i ooy e @ @ o e o o g g
i oo owe T T TP 2 o1 7z oz

t 1h 1840 1‘\? 1‘\? ';\7 ';\7 LH- LH LH -LH-

Final 13 in letter y, medial 0 and final U in letter w. Final 13 in letter y, medial 0 and final U in letter w are
introduced in GB/T 36649—2018, where the written form 13 of letter y and the written form o of letter w in
the examples tuwlay, and the written form v of letter w in the example daruw are all differences derived
from letter analysis. Since tuulai and daruu are preferred, the written forms are marked in gray.

THRE y MAHEIE 1. 78w AGEIE o SRNEIE v. 78y BEHEE 3. F8:w BIXGEF o 5
HIEIE v £ GB/T 36649—2018 15| A, HHURE] tuwlay Wy B 135 w 1Y o LASIRB daruw H w
B v BT B 2 S . BT AT T M wulai 5 daruu, IXEERETEABARIK,

Written form w in letter w. Written form w in letter w is similar to the written form D in Hudum letter d,
but since the form w comes from the bent w and thus from beth, and the form b from lamedh, the two are
represented differently.

FEEw B BEHIEX w, P8 w WRERA w 5L WRERA o AL, HEN
PEEX wik S BEER wikiiliH 76 beth, MHEERX o i A5 lamedh, H
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XA ETE A BRI .

Initial A1 and medial 1 in letter i/, medial 0 and final 0 in letter ¢, written form v in letter y. These written
forms are introduced in GB/T 36649—2018, showing the cognition between Todo e and Hudum é, Todo ¢
and Hudum ¢, Todo ¢ and Hudum 6, Todo y and Hudum y. Since cognition is not considered a basis for
establishing a written form system, the letters in the running text are not analyzed for these forms with
cognition associations, and therefore these written forms are marked in gray.

FHE i REEIE At GRGEIE 1. B 6 BIRGEIE o GRIEIE o, 30y M REIBA v, XL
HIEAAE GB/T 36649—2018 H5IA, FRRFESCTHE ( SIEGEN SC7EE i 63Tk 6 5
oG ot 3 o, FERkSCFRE y GG SN SO R y Z IR SCI . i T B SQ A A
TR BEIE ARG AER, SEBMT SR I T BEA R B o iX 28 HAT B GBI o,
117 X LEFE M br K

4.2 Shaping process ZFIEHE

Table 10 Todo phonetic letter classes
10 FEROCHE TR

Class Members
masculine vowel aou
feminine vowel eoti
neuter vowel i
vowel {masculine vowel} { feminine vowel} {neuter vowel}
consonant npbphgmlsstdéjzcyrwfkghjnzt

Table11 Todo shaping: Mongolian—specific phase
A1 AEOUEE R SESCERA N ATE B

Shaping step  Letters Conditions Lookups
if precedes a vowel: Onset
" else if follows a vowel: Devsger
2. Syllabic if precedes a masculine vowel: Masculine_Onset
hg else if precedes a feminine vowel or neuter .
Feminine
vowel:
g else if follows a vowel: Masculine_Devsger
3. Particle n if follows an Mvs: Particle
i if follows a vowel: Devsger
4. Devsger .
u if follows u: Devsger

if follows a (bowed) written unit

B/P/G/K/G/K: Post_Bowed

5. Post-bowed aiui
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http://openstd.samr.gov.cn/bzgk/gb/newGbInfo?hcno=289D5B6AB1E6B17173C5F5842D9B0C8D

Table12 Todo shaping: lookups
#12 RO FERIE

Ph.le. Cp. Lookup Written forms Comments
Default w or "f AA AA A A
a 1820
PoBo j A
e 1844 Default W& =™ W™ ® a5 a5 BB
pefault W) = ™ ) A A i i
i 1845  Devs e Al
PoBo i
0 1846 Defalt Y HE T A0 A0 0 0
pefault W T AU A6 O U
u 1847  Devs - o U
PoBo

0 oe 1848 Default A0 A0 O 0o

D F
T
cl'

L = & dd .d db.d>d 7
O

Default - AU A0 0 U
i ue 1849
PoBo 0
£ lvs 1843 Default & LI E & t t
Default ‘!' ‘!' ™ N N A A
Onse T N
n 1828
Devs ™ A
Part '!' N2
p ng 184A Default e (> T) -AG- -AG- AG  AG2
b 1848 Default 9' 9' '@' ™ s B B B
P 184C  Default K\' K.\' {\' ﬂ p- p P p
pefault T W M € e om om
h 1840 Ma0n o e @
Femi O' @' K K
Default W T e 1/ - H A
g b MaOn ‘LF " H H
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2

Femi G G

MaDe a
m 184F  Default '(7 M- M M M
l 182F  Default 'q L- L L L
s 1830  Default 'N S- S S S

-
~

§ sh 1831 Default
t 1850 Default
d 1851 Default

¢é ch 1852 Default

.N .

LI

T

-
J 1853  Default ? c- ¢ ¢ ¢
3z 1834  Default ™| ¢ ¢ @ ¢
c 1854  Default b2 S | ] J
y 1855  Default 'D - 1 I I3
r 1837 Default L R R R
w 1856  Default By W wow W
f 1838  Default ™ w w ow w
k kh 1857 Default d &« ¢ & &
g ¢h 1858 Default '0 G G G G
h hh 1859 Default TN AH- AH AH AH
J jv 185A Default '@" BY- BY BY -BY-
A ny 188 Default 3 3

2z zr 185C  Default

t 1h 1848 Default 1‘\? i‘\r ';\r ';\r LH- IH LH -LH-

2 RDPA S SAddA A4 dddad A4 £ i + +d S

M RP I D DG AT AN AR S P
2 &
| 7
-
-
7

M BRPI DDA AT AN AR S P

Function of the sign £. The sign # behaves as a base character in some cases, but its logic in the shaping
process behaves as a combining mark. For this purpose, the necessary preprocessing and postprocessing
should be introduced: before the Mongolian—specific steps begin, #is shaped in mark class, modifying the
joining type of the characters before and after £ after the Mongolian—specific steps end,  that should be
represented as mark is shaped to ligature with the neighboring letters. These extra steps are not included

in Table 11, but are completed in the specific implementation.
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B9 tORE. K9 S0l R RN Y, A SUE R h i 2 R B 4 A
To NG A B WAL IS G A B R . RSN SR RSB BT IR 2 i, #5 ¢
AL TR, BTG PR RES fAL; RS TR RBUE R RETR 2 5, #I
HRIAILTH ¢ S PR IE BN . XEHIMETEASIAL 1, (B RS
5.

4.3 Reference ZZ ik

S MG BB ARVRYEALBIARZE 512> [ NITS (2018). 12 B H K XX L& X574, EHIZATH
Fadz H) F44E FIBR | Information technology — Todo nominal characters, presentation characters
and use rules of controlling characters. GB/T 36649—2018.

42 F | LIANG Jinbao (2020). & L& LF 4 2| W B I F AN F 2 A 4L (e X)

(version 0.1.0), rule.mongoltoli.cn.

WG HLAT | [Hudum] Coijunjab (2013). “FEal XIS, In A5 A 32 & A3 B4 22 & 48, LRI
K WS HE HAREL, pp. 295-309.

WG LAT | [Hudum] Coijunjab, 21 - ¥ H 811K (1998). T+24% 7 5 800, MR 4F: N S8 i K2
Hiht.

WURMEIE, K F IR (1988). 2 435 3 0. 15 AR : BB R HUAL.
B, F - WA (2005). Ak BA A E A BB AR BT AR HARAL.

FEIRKS | [Hudum] Sergei (2016). XL I & 98 THR | Research on the Todo script and its
development of history. Doctoral dissertation, N 5<¢ ity K% | Inner Mongolia University.

HHE / [Todo] Minzei (2019). X %4 5 FARMI 8. | Tod 6uveuiin 6apumdxcaa xodsin myxail
canyynamrc. L2/19-136.

28 | 73


http://openstd.samr.gov.cn/bzgk/gb/newGbInfo?hcno=289D5B6AB1E6B17173C5F5842D9B0C8D
http://rule.mongoltoli.cn/allchars-todo.php
https://www.unicode.org/L2/L2019/19136-mwg3-15-todo-encoding.pdf

5 Sibe writing system ipa
5.1 Characterset ‘Ffi4
511 Written units 55 ¥fif
Table 13  Sibe written units
*13 BECHS AL
Written Positional forms: Sub—written—unit Comments
unit  .isol, .init, .medj, .fina variants ik
A N o 4 O
A Aa D Ul
A Ah A b
A At '3 6\3
A A w o
I o v v < 6% 6% Unified: t <z (I2).
P v
0 T v - (o
0 Oh T 0 o @
U 8
v Uh €
U Ue ™ fon
N L '\/ O o
N Nx T '*/ e
H ™ - Ovr
i Hh D B
i He e - B
G A TR GG Unified: <G (G3).
¢ Gh & & @
¢ Ge & & @ <@
& Gx ¢ T @0 Never used.
B e € ﬂ e ©
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5.1.2 Phoneticletters i bk

Table 14 Sibe phonetic letters
Fu HECHEMNTFE

Ph.le.  Cp. Written forms Comments
VSR R0 BEIEX #ik
sbm 1887 T 0T T T A A A A Amedijui 10AL
"‘/ - - "/ AA3 AA2 A A2
a 1820 Afina [G]: amba, AAMBA.
3 Al

Aa

>
>
>
S

i
a
>

A1 A.medi, Afina [F]: dergi, TARGI; erde, ARDA;
e 185D gege, GAGA.

:3 ko  Afina, Afina [G]: dube, TOBA; gege, GAGA.
'3 A3
Y w v O oaoa 1313
Lisol [P]: boo—i, BOU L.
i 185e € w Y 1 Al2 121 Almedi[D]: weile, WEAILE.
Lz.isol [P]: piyazi, PIYAZI>.
& Al 2!
i i 18F ¥+ ¥ ¥ i A A A&
v € AO A0 O U2
0 1823 o.fina [I, G]: so, SO; kurbo, GORBO.
o o1
% v T © AO A0 02 VU4
o.medji, U.fina [F]: tugi, TOGL; albatu,
= € Ol Ul AALBADU gt ‘
u 1868 - O.fina [I, G]: su, SO; kurbu, GORBO.
° 02 . .
o.fina [F, I, G]: tu, TO; ningu, NIAGGO.
v 03
i ue 181 YN YU TT TN A0 A0l O U
¥ ¥ -\/ ,
1808 ) ) N- N2 A2 A2 ) medi [D]: anda, AAADA.
n .
- _“/ Nl Nl Nz.fina [P]: en, AN-.
y ng 182 W oW ™) -AG- -AG- AG  AG3
LR "/ H- H3 H3 N
.init, G.medi [F]: keb, GAB; ikiri, AIGIRL
c O - ) G.init, G.medi | ) GAB; }
k 1863 = q G-I GI NI G4l' gedi [D]: akdan, AANDAA.
C._" (‘- <~ q G-2 G2 G2 G2
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'Q' G4
R R S N S PR PR
g 1864 . - - G.init, G.medi [F]: gege, GAGA.
¢ G-1! G1 GI
ﬁ m # # ﬁ— ﬁz ﬁZ _ﬁ_ a..ta dF/Z/Z o . o 2
G.init, G.medi [F]: sehe, GAGA.
G Rl S IF S S O DR .
b 18240 & €& € 'Q B- B B B
p 186 & 6 € € , » » p
s 1838 M A N s
R T B Ll L L R SO S S
- S v ol T- T2 D3 D
SRR S G S IR TR st
o D2
¥ ¥ v T & 12 b2 b
d 1869 T.init, D.medi [F]: dedun, TADOA.
& & '? ™1 T1 DI
l 182F L S L- L L L
m 86 O+ OF 4 M- M M M
¢ ch 1834 T T T T ¢ ¢ ¢ -G
J 60 ¢ &~ T T L I J2 —J2-
y 3% ¥ ¥ ¥ YV Yy v2 v3 ¥
r 1837 F * T £ R R R R
f 18 © ¥ T T v v v v
w 1838 © T T T w w w w
k kho1ean N Rk ke ke
g oh o BN A D v o k&
hh 186D ‘g\_ ‘E" 'ﬁ' 'ﬁ' K- K K K-
c 5ee A A ¢ ¢ C G
z 186F ¥+ o At~y
F orh o185 FOF O+ F g o & &
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& o 181 F OF F O F & ¢ ¢ e
s o R € ¥ ¢ ¥ L. i i i

Final A1in letter i. Final A1 in letter { is introduced in GB/T 36641—2018, where the written form Aar of letter
( in the examples jui is the difference derived from letter analysis. Since ju’i is preferred, the written form is
marked in gray.

FBF i BB ar. FBE § BFTIETY AL TE GB/T 36641—2018 B A, FHrfuR Ml jui i 4 ar Y5
Ttz . HTARFIE Tt ju, %5,

Letter . Since the establishment of the Sibe—Solon Cultural Association in 1947, the Association has made
modifications to the Sibe orthography. In the scheme given by the Association, both the initial and medial
forms of the letter j use the written form 1. However, in the subsequent practice of using the Sibe writing
system, it was found that this modification would cause confusion of words. Therefore, in all kinds of
recently published books, newspapers and dictionaries, the written form j2 is used instead of 1.

FhEjo A 1947 SEBA RS2 MEL UK, W B A3OE Akl gk, Hhr bk
HRE I SRCEAE N B EIER 1. ABLERSBSA SO RIS, AR BLX — 1B e i
LI TRE . I HEs . gt FEEX B TH5ENA L

Letter z. Unlike Manchu, in the Sibe zi, the stroke in z evolve into a long tooth, forming a zi ligature. In the
literature, the { part of the Sibe zi ligature is considered equivalent to the i part of the ligature with bowed
letter, which led GB/T 36641—2018 to introduce the upper part of the zi ligature that is considered to
belong to z. However, this part never appears separately in non-ligature places and is therefore not
considered as separate written forms of the letter z.

TRz, S5WHOCRE, BE3CE T zi P 2 MEEEHR EBIR, MR 2 &5 . —H3C
R 2 JE0 ¢ (E AT S5 B S B e 7500 ¢ (PR AMS8, KA GB/T 366412018
FIANT A zi EFH R o BB T X8R MORTEIEIE R IT SO B, X2
ABNE AT z BN ETEA.

5.2 Shaping process ZFIZIRHE

Table 15 Sibe phonetic letter classes
15 BASCE N TR

Class Members
masculine vowel aoii
feminine vowel eu
neuter vowel i
vowel {masculine vowel} { feminine vowel} {neuter vowel} ¢
consonant ‘'npkghbpsstdiméjyrfwkghcziéz
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Table 16 Sibe shaping: Mongolian—specific phase

%16

BHASOSBE R S ST A TE B B

Shaping step  Letters Conditions Lookups
ou if follows an initial consonant: Marked
{ if follows z: Marked
eu if follows t/d/k/g/h: Feminine
if precedes a vowel: Onset
" else if follows a vowel: Devsger
2. Syllabic if precedes a masculine vowel: Masculine_Onset
k /Z . o e
g else if precedes a feminine vowel or neuter Ferinine
vowel:
if precedes a/i/o: Masculine_Onset
td : , -
else if precedes e/u/ii: Feminine
kt else if follows a vowel: Devsger
3. Particle { if follows an Mvs: Particle
4. Devsger i if follows a vowel: Devsger
if foll bowed) written unit
ao ;B/P(;KS;/IZI?' (bowed) Post_Bowed
5. Post-bowed , if follows a (bowed) written unit Pt B
elu  piniclalé/: ost_Bowe
Table 17  Sibe shaping: lookups
®17 BIHOUEE R FAAE
Ph.le. Cp. Lookup Written forms Comments
> sbm 1807 Default ™ ™ ™ T A A~ A A
petatt W W o AA AA A A
a 1820
PoBo 3 A
Default ¥ ¥ dow a4 s
Femi - “’ A A Post_Bowed step keeps
e 185D the dotted or dotless
:3 A status.
PoBo
3 A
pefautt Y W v O aoa 1
Mark = I2
{ 185 Part 9 I
Devs MY Al
PoBo A) I2
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e

2

A

ii  185F Default A A
Default Yo Y o € a0 a0 o0 U
1823 Mark o 0
PoBo ° 0
Default Y YW T € a0 a0 0 U
Mark ° O Feminine step removes
the dots in written
Femi - .9 0 U units.
1860 et - Post_Bowed step keeps
0 the dotted or dotless
- statuss.
o 0
PoBo
o 0
ne 1861 Default Yo VXU T TN A0 a01 o1 U
Default © ¥ - "/ N- N A A
1828 Onse 5 N
Devs - A
ng 1862 Default LS S "'V) _AG- -AG- AG AGs
Default S¥ S v “/ H- H H KN
MaOn o o H H
1863
Femi ™ A G G
Devs 'y N
Default ¥ ¥ w W 4 g g
1864  MaOn ¥ H |
Femi ™ A G G
Default ¥ ¥ W v 5 5 o g
1865  MaOn e HO#
Femi 6‘ '6' G G
182A  Default & & & ﬂ B- B B B
1866 Default et & & & P- P P -P-
1838  Default LR S- S S S
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§ sh 1867 Default < G oA 4/ & 3 8 g
Default ¥ S ¢ ol ~ T D P

Ma0n & N T D
t 1868

Femi & R T D

Devs o )

Default & & € € + 1+ p b

d 1869 MaOn & = 5

Femi = '@ T D
{ 182F Default L S R - L L L
m 182E  Default + + & -(/ M- M M M
é ch 1834 Default T T =T T ¢ ¢ ¢ ¢
J 186A Default © §© T T L I Jo  Jo-
y 1836 Default ¥ ¥ T ¥ v v Y
r 1837 Default ®» % * X R R R R
f 1868 Default © © ¥ ® v v v v
w 1838 Default © © T T w w w w
k kh 1837 Default N e ok ok ke
g g¢h 186C Default LR VI VR o K K K -k
i hh 186D Default “i" ‘i" 'ﬁ' 'i" K kK -k
c 186E  Default A A b c C ¢ [EG=
z 186F Default * M A Al .,
¥ th 1879 Default P F + + p r & &
& or 1871 Default F F F F o ¢ ¢ &
$ - 1872 Default © ¥ ¥ ¥ L i i i
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5.3 Reference % Witk
AR BRI AT B2 (018) 45 SR 8104 X5 . B AT H Aol

F- A& AN | Information technology — Sibe nominal characters, presentation characters and use
rules of controlling characters. GB/T 36641—2018.

Z45 | LIANG Jinbao (2020). 5 it X4 CEAF RS TE B IR A AP R N A B R 58 (FEK )

(version 0.1.0), rule.mongoltoli.cn.

ks HLAT / [Hudum] C’oy'ugjab (2013). GIHSCYREY”. In AAAEFLA R & AT B AL B £ 48 PRI
K NS EE L, pp. 310-320.

s E /R BI6 X RIRIE S X7 TAER 512 1992). ARG L F4E 5 EF %k SERAT
B YN

MRSz (2013). 8 R A 13 d . 8 ASY HrEs A R A
R (2009). G185 %80, BEARST: Frim A R H .
5K%&40 | JANG Taeho (2008). #5405 & & AT 5 | Sibe Grammar. BEW]: = v RO H il
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6 Manchu writing system [ 5ii#5 3
6.1 Characterset Fii4:
6.1.1 Written units 155 ¥

Table 18 Manchu written units

18 BB S AL

Written Positional forms: Sub—written—unit Comments

unit .isol, .init, .medi, .fina variants i ghn

A 13“'*'*/ O

i

A Aa

v

>
>
5
1!
LU

A At '3 6\3

A A w

I c v v < v 6%

i Iy D

i Ic v

0 T v - (o

0 Oh T v o &

U 8

U Uh €

U Ue =™ o~

N rr '*/ ) o

H ™ - L

n Hh F - L

o He e O

o Hx v Gy G

G A T GG Unified: ¢y <G>
¢ Gh ¢~ @ ®

¢ Ge & & @ <@

& Gx ¢ T @0 Historical literature.
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6.1.2 Phonetic letters hiEkE

Table19 Manchu phonetic letters
19 P R RE

Ph.le.  Cp. Written forms Comments
A0S RS T DA BHEEX wil
sbm 187 ™ T ™ ™ A A A -A- Amedi:kw, GOIAL
"‘/ - "/ AA3 AA2 A A2
a 1820 Afina [G]: amba, AAMBA.
3 Al
‘} - T "/ A A A2 A4

A1 A1 Amedi Afina [F]: dergi, TARGI; erde, ARDA;
e 1850 gege, GAGA.

;3 Ao Afina, Afina [G]: be, BA; gege, GAGA.
3 A3
Y wv v 0 A2 Al I3 I3
Q WY n m2 Iz1! Lisol[P]: boo—i, BOUL
{ 1873 I.medi [D]: weile, WEIILE.
=~ io  1fina [P]: bin zi, BIA ZI.
RS Al 4!
i i 18F ¥ ¥ ¥ o A A K A
w w v € 0 0 o U
0 1823 o.fina [, G]: so, SO; olbo, AOLBO.
o 01
% v v © AO A0 02 VU4
- £ ol Ul OinAeIi(;ZI;JL.Iﬁna [F]: tugi, TOGI; albatu,
u 1868 - ) 0.fina [I, G]: su, SO; kurbu, GORBO.
A 02 } o .
o.fina [F, I, G]: tu, TO; ningu, NIAGGO.
o 03

i ue 1861 YN Wy v

™
1~""""'“/N—N2A2A2

AU AOI OI U

Amedi [D]: anda, AAADA.

n 1828 o
Nz.fina [P, L]: en, AN2; han, HAN2.
A ‘/ NI N2l [BL] : :

1829 W W ™) -AG- -AG- AG  AG

<
=]
uQ
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e "", H- H3 H3 H3
¢ o o q G-1! Gl {1 G41 Gdinit, Gmedi, Gs.fina [F]: keb, GAB; enetkek,
k 1874 ANADGAG4.
C_j' (:' - 'Q G=2l G2 G2 G2 Hmedi [D]: akdan, AAHDAA.
'Q' G4l
¥ ¥ W v o oo i
g 1864 . - - G.init, G.medi [F]: gege, GAGA.
™ o~ G-1 G1 GI
R IR W H- H2 H2 -H-
h 1865 G.init, G.medi [F]: 2ehe, GAGA.
6' 6' '6' G-11 G1 G
b 182A & & & 'Q B- B B B
P 1866 6" 6" '6\' '6\' P- P P —P-
s 1838 M A e N o o
§ sh o187 = 4 A A o o o
5 & Y 'U"/ — T2 D3 D
9% O T.init, D.medi [F]: tetele, TADALA.
t 1868 A e T! D! p.medi [D]: tuttu, TODDU.
o b2
¥ ¥ v % & 12 b2 b
d 1869 T.init, D.medi [F]: deo, TAU; adu, AADU.
<« < Y -1 T1 DI
) 182F * + A L- L L L
m 182E {- {- * 'r, M- M M M
é ch 183 T T T T ¢ ¢ ¢  -C
j 1835 ly Ly T T L I J -
y 3% ¥ ¥ ¥ ¥V Y v2 v3 ¥
r 8% & ¥ T " R R R Rz
A R R W.init, W.medi [D]: fina, WINA; anafu,
f 1876 AANAWU.
jv v T W-1! W1 WI
w 1833 © © T T w- w w w
e A NN ke ke
g oh s N A o ok &
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h  hh 186D R S S k- K K Kk
c s A
z 186 N+ N,y

Focho o188 FOOF O o r R R R
¢ o uwn F F F F & ¢ ¢ &
5 o w7 ¢ v F F L o1 5

Final A1 in letter (. Final A1 in letter / is introduced in GB/T 36645—2018, where the written form A1 of
letter i in the examples jui is the difference derived from letter analysis. Since ju’ is preferred, the written

form is marked in gray.
FBE  NEIE At 4 ( WRTIEIE AL TE GB/T 36645—2018 51 A, HA RS jui 1 i 1 Al
TRt R .. B TATIHE R T jui, %B5 B s K.

6.2 Shaping process AFIEHFE

Table 20 Manchu phonetic letter classes
420 P RROSCE AL RER

Class Members
masculine vowel aoii
feminine vowel eu
neuter vowel i
vowel {masculine vowel} { feminine vowel} {neuter vowel} ¢
consonant ‘'npkghbpsstdimijyrfwkghcziéz

Table 21 Manchu shaping: Mongolian—specific phase
21 BRBOOEERR : S SCERA AR B

Shaping step  Letters Conditions Lookups
ou if follows an initial consonant: Marked
f if precedes i/o/u/ii: Marked
i if follows z: Marked
eu if follows t/d/k/g/h: Feminine
2. Syllabic . if precedes a vowel: Onset
else if follows a vowel: Devsger
if precedes a masculine vowel: Masculine_Onset
kgh :(l)s;ellf precedes a feminine vowel or neuter Feminine
k else if follows e that follows ¢: Masculine_Devsger
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else if follows u that follows k/g/h:

Feminine

else if follows e/ii:

Feminine

else: Masculine_Devsger
if precedes a/i/o: Masculine_Onset
td . - .
else if precedes e/u/ii: Feminine
t else if follows a vowel: Devsger
3. Particle i if follows an Mvs: Particle
4. Devsger i if follows a vowel: Devsger
if foll bowed) writt it
ao ;/P(;KS}/:{S/;( owed) written uni Post_Bowed
5. Post-bowed vy : . .
if follows a (bowed) written unit Post Bowed
eu B/P/G/G/G/G: ost_Bowe
Table 22 Manchu shaping: lookups
* 22 B AWOOUEER: FMRE
Ph.le. Cp. Lookup Written forms Comments
sbm 1897 Default ™ ™ ™ " A A A -A-
Default 1", - ", AA AA A A
a 1820
PoBo '} A
Default 1'3 - "‘, A A A A
Femi Aa '\/ A A Post_Bowed step keeps
e 185D the dotted or dotless
:3 A status.
PoBo
'3 A
Default ¥ W v O Ao oo 1
Mark = i
{ 1873
Part I
Devs W 1
{ ii 185F Default * ¥ ¥+ */ A A A &
Default T € 0 a0 o U
0 1823 Mark v o
PoBo o 0
o o - - ) ) ) ) Feminine step removes
Defailt Yo ¥ T B 40 a0 o o the dots in written
u 1860 . units.
Mark o 0]

Post_Bowed step keeps
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the dotted or dotless

X - -6\ v statuss.
Femi
o 0
o 0
PoBo
o 0
i ue 181 Default Y Yo¥ TT TN A a0l o1 U
Default © ¥ v "/ N- N A A
n 1828 Onse v N
Devs v A
y ng 1829 Default ™ wWh ) -AG- -AG- AG  AG
Default ¥ S '"/ H- H H #
MaOn - H H
k 1874
Femi ™ A% 'CB G G Gq
MaDe 5~ ":/ H )31
Default ¥ ¥ v w5 g o g
g 1864  MaOn ¥ HoOH
Femi ™ A% G G
Default ¥ ¥ v H- H H -H-
h 1865  MaOn Dol o A H
Femi 6‘ '6' G G
b 1820 Default 6 6 € ﬂ B- B B B
p 1866 Default & & € € ,
s 1830 Default M A e U S-S S S
§ sho 1867 Defaut = e e A o o 4 g
Default ¥ S ¢ ol ~ T D P
MaOn S A T D
t 1868
Femi & Y T D
Devs o )
d 1869 Default ¥ & <« € i ¢ b b
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{
s

MaOn T D

Femi = '? T D
l 182F  Default 3+ O+ 4 L- L L L
m o e N - - T . . .
é ch 1834 Default T T =T T ¢ ¢ ¢ -
Jj 1835 Default & © T T L 1 ]
y 183 Default ¥ T T % Y Y Y ¥y
r 1875 Default » N % ™ R R R Rz

Default © © ¥ ¥ v v v v

f 186B

Mark T T ARV
w 1838 Default © © T ™ w w w w
k khoo183 Default B N N N o ke ke
g ¢h 186C Default LRI T VI K- K K -k
h hh 186D Default ‘5' 5‘ '5' "\g" - Rk Ok -k
c 186E  Default 4" 4’ '6" '6" c- C ¢ B
z 186F Default * + A A, .
¥ th 187 Default P F + + s 7 & &
& or 1871 Default F F F F & ¢ ¢ &
£ oz 1877 Default ¥ ¢ F F o 1 g
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6.3 Reference Z% ik
2 EE BRI AR B2 (2018). 12 &K #H XL X F/. TN BIAFFidsd F

FAE BN | Information technology — Manchu nominal characters, presentation characters and
use rules of controlling characters. GB/T 36645—2018.

B85 | LIANG Jinbao (2020). Zé it X4 CEAF RS TE B IR AP R N A B R 58 (FEK )

(version 0.1.0), rule.mongoltoli.cn.

RS FLAE | [Hudum] Coijunjab (2013). “THi LGS, In ks A 52 & A7 &4 22 £ 48 IR
K NS A L, pp. 321-334.

LR, (1993). 5 XK . o BH: 3L 7 B H k.
XI5, AP, X424 (1997). %35 5 5038 36 1S HIT: B RV T 210 [R5 HH Pk

B L (2012). T SCAME S 20 W91k . TR HPE ST | Research on the initial form and
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7 Hudum Aligali writing system
7.1 Characterset i
SEEELEA

Table 23 Hudum Aligali written units

7.1.1 Written units

Hegisd b Sl AL

%23 ALgish SR L AL AL

Written Positional forms: Sub—written—unit Comments
unit  .isol, .init, .medi, .fina variants ik
A - T T { Gr  Unified: £ <as (A2
Aooaa B e

I v v < 6y Op

0 T T e &

U )

G G R

K f (GRS Unified: Q449 &z (K2).
N T T oy

7 Zc T T T

c I T T

z T T T

NNy g € o

Z Zr $om™

¢ Cr oo T

D Ds N S

W Wn AR VO v

b Dy S v O

T Tp ¢ ¢ G

b Dg F v OV

B By & & 4§ 2 8

N -

B & & - 8 ®
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M o4

R ¢ v €

. 3+ 3

w R A o v oo
W Wp T v v <
s sh oo A

: Mo A

HoH vow

J 7 7,

¢ Ch L T

R Rh - O {n

Z 7z 54 F

: ¢

VooV 1

712 Phoneticletters trprhE

Table 24 Hudum Aligali phonetic letters
% 24 ARG SCPTALEAL AL B

Ph.le.  Cp. Written forms Comments
B RE B AL BEIEX il

BATERARS -( Al AAZ A A2 isol [C): thaa, TA A.

a 1828 ’ ) Afina [P]: cla, ZLA.
1 a1 Az Al

a az 1887 4 A21!
{ 1888 +Q . v < Al Al I I4

6 vovr v € avraorr 03 us
u 1826

ov O ol 02

e 1827 TV %V N OV O aw oaw w w
0 183 T 7o o € a0 a0 o v
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© 0l
k 1889 & & & N o ¢ ¢
kowho1ss B ) ok ok ok
g 1 & N ok ok ke kv
nong 189 T o v Ao e a6 ac
n ngz 1887 'v:(" 'v;(" ":(" '{'q NG- NG NG NGg
c 8B T T T A - 1z Z Z
ch ch 183 F T T T ¢ ¢ ¢ C
g 1830 T A T A z- oz Z Z
Aoy 188 €& & € ¥ x v x «x
t tr 18 ¥ Y N Y Z- 17 Z Z
th tth 1880 & O T T (G2~ (2 (2 —Co-
d dr 18 ¢§ ¢ ¥ % b D D D
n o 18F € © T T w w w w
t 19 & © S S D~ D D D
th o 1858 ¢ ¢ ¢ b o ¢ 7 7
d 181 § § % W b- b D D
n 1828 =~ =T T '( N- N2 NI A2
p 182 & & & 4§ v 5 8 B
ph ph 1893 & & & Q - b b
b 1804 & & € T\ B B B B2l
m EVI S R S A VAR VIRV S VA
y (ECI S S S QR S SR S
r 187 & & % € B kR R R
l EP I S N R L L
4 138 € © ¥ ¥V ww w w w
y wa 186 W v v Vv Ww- W W W
§ sy 1831 S & '« - S22 S22 §
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s sho18s M oM oM AH o 5 s s

‘e

s 183 M M N H oo s 5

TV TV Y VY AH- AH AH2 H
h 1859

Vv HI

¢ ce 184 F T T T - J ] J
¢k ch 1834 T T =T T ¢ ¢ ¢ ¢
g zr 1895 O" 0’ '0' '0" Re- Rz Re R
z 189 F T A - 1z Z Z
? q 1897 O' O' 'O' 'O' - Q@ Q -Q
t 1h 1848 1"\7 1"\7 'J‘\T ‘;\7 LH- LH LH -LH-

7.2 Shaping process ZFIEIHFE

Table 25 Hudum Aligali phonetic letter classes
#625 AL SCTAL AL E AL TR

Class Members

vowel agiueo
kkhgnncchjritthdntthdnpptbmyrivySsshéchgz?
¢

consonant

Table 26 Hudum Aligali shaping: Mongolian—specific phase
26 Ao SN SCALEALBUE R Sl SCERA RIAETE B B

Shaping step  Letters Conditions Lookups
1. Chachlag a if follows an Mvs: Chachlag
if follows an initial consonant or an initial
u i Marked
consonant cluster:
2. Syllabic h if follows g/j/d/d/b: Initial
a }f precede.s an MVS that precedes an Chachlag_Onset
isolated a:
a if follows w: Post_W
5. Post-bowed if follows a (bowed) written unit Post Bowed
aou G/KKa/B/B/B: ost_Bowe
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Table 27 Hudum Aligali shaping: lookups

%21 GG PALE AL R . SR AT

Ph.le. Cp. Lookup Written forms Comments

Default ‘q - v '( A AA A A
a 1820 Chac 1 A

PoBo 'X A

Default '/ Az
a ax 1887 ool _/ .
i 1888 Default QO v v € Ay a1

Default 0 Tov o € av a0l 0 U
u 1826 Mark Aeaw ol

PoBo © 0
e 1827 Default O ¢ ¥ T Aaw AW W W

Default =To v € a0 a0 o v
o 1823

PoBo © 0
k 1889 Default O (& Y G- G G GV
kb kh 183 Default £ ﬂ K- K K K
g 1830 Defalt & & N w k Kk kv
n  ng 1829 Default o o o TV) -AG- -AG- AG  AG
n  ngz 18A  Default 'v:(‘ ";(" ":o' ":(] NG- NG NG NG4
c 1888 Default I T T T Z- 7 7 7
ch ch 183C Default F T T A ¢ Cc C C
J 1830 Default T A T T z- 2z Z z
Ai ny 185 Default & & ® ®© & v xv ®
t tr 188C Default § & N » 72- 7 Z y/
th trh 183D Default ©F ©F OF ©F (2o (2 (2 —Cao-
d dr 18 Default § & % % D- D D D
n nr 188F Default © © T T w- w w Ww
t 1899 Default § © ® ® OH- D D D
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th th 1858 Default ¢ ¢ ¢ b o ¢ 1 7
d 1891 Default § & % H D- D D D
n 1828 Default =T T T '( N~ N N A
p 1892 Default & & & 4 5 ¥ B B
pt ph 1893 Default & & & 4§ p 5 b
b 182A Default 6\' 9‘ '6\' 'U'x B— B B B
m 184F Default *F F F 4 v oM M m
y 1855 Default ¢ ¢ v C o I I
r 1837 Default § & ¥ € & r r R
{ 182F Default r L ¢ q L- L L L
v 1838 Default € € ® ® w- w w W
y w 18A Default ¥ ¥ W ¥ W W W W
§ sy 1831 Default M ohoh 4/ s s §
s sho 1894 Default N M M H o & g
s 1830 Default M M M H o 5

Default T\ T T V H H AH H
h 1859

Init v H

¢ cr 1854 Default F F T T - ] ] J
¢k crh 1834 Default T T T O & ¢ ¢ ¢
£ zr 1895 Default Or O— -Or -On Re— R2 Ra Re
z 1896 Default I T =T P 2z 2z 7z %
? g 1897 Default O‘ 0‘ 'O' 'O' - Q Q -Q-
{ b 1848 Default My My Ay W m e LA
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7.3 Reference 7% ik
(1929). B SCER #&. LIRS R ENE WE B N INF 2D AR,
(1929). £ % 2 3B.79 RE & T A2 P A 3k S0k, BRSNS WE RE NN 2 AR,
(1929). 4 i 2 509 18 & KR A . IR ISR VG W2 1 PR 2 AR

L HE (2019). BB E &L CHHRR D FARE 2 IR | Study on the revival font
development of the Kangxi version of Mongolian Kanjur. Master thesis, P 5 i 4\l K% | Inner
Mongolia Agricultural University.

Weizhe ZHENG, Yihua WANG (2017). Glyph corrections for Ali Gali final forms in the Mongolian block.
L2/17-115R.

Jwpepab KAPA (1972). Knueu Moneoasckux Kouesnukos. Mocksa: spatenscra «Haykar.
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8 Manchu Aligali writing system  {i# SCP AL AL

8.1 Character set

8.1.1 Written units

FR
ST DA

Table 28 Manchu Aligali written units

4628 SCRALISAL S By

Written Positional forms: Sub-written—unit Comments
unit .sol, .init, .medi, .fina variants %

A N ¥ T J r Unified: = <Az (A2)>.

A Aa Ul

A Al -

A Ah w4 o

A At 3 6\3

A A + o

I vov € 6v 6o

iy S

i I v

i Ih ¥

0 T v e &

0 Oh T o @

U 8

U Uh €

U Ue = o

K2 Ko L A CI

K Kb R SR L SR I

n Hh N N A G Unified: 4% 2 (Hh2)s.
B He DL e

o Hy ¥ ﬂj 4\‘3 CLat Unified: $%°iz (Hy2)s.
B v o b G

G SIS q @ ®

Unified: T} <G>.
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R £ F F %
b d % + %
4
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b Dh T ® 0% 6%

b Dx T ® 0% oF

b Db ¥ V¥ F %

b Dt L) 5 o

o b ¥R o7 o

»  Dd o ol

b & 6 6 & ¢

B By & & 6§ 8 9

A

P Pb g & g ® Unified: & <p2 (Pb2)>.
u + &+

Y vOT

R T Ex O Unified: g <R3 (R3).
L ¥ O+ A Unified: ¥ Lz (L2).
L Le L

s Lol L B 6N Unified: i <53 (53)
s L o 6

$  Sp 4+ 4 o 6t G

§ st + & A b 6l

R ol o OO

8.1.2 Phoneticletters TPk

Table 29 Manchu Aligali phonetic letters
<29 WSCPTALIE AL R

Ph.le.  Cp. Written forms Comments
EAVERT R T DA BEIBA Wik
“/ - ‘/ AA3 AA2 A A2
a 1820 A.fina [G]: ba, BA.
3 Al

@a aa 1887 Y W™ v ™ 4i A4 A A
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‘j - "/ A A A2 A4
-
4 AL AL A medi, Afina [F]: thei, TAT; the, TA.
e 1850 5 ., Afina, Afina [G]:be, B K7, GA.
2
3 A3
Y w v ¢ a2 a3
i 1873 i.fina [P]:/i, zi.
w " m2 iz
i i 18sF ¥ OF ¥ 4 ka5 ok
w v € a0 a0 o U2
0 1823 o.fina [I, G]: lo, LO; bo, BO.
° o1
® W T @ A0 A0 02 U4
- € o1 Ul O.medi, Ufina [F]: t"uu, TOU; niyu, NIYU.
u 1860 . 0.fina [I, G]: du, 10; bu, BO.
] 02 O.ina[F I GJ: tu, TO; k"u, GO.
° 03
i ue 181 YN WU TV TN A a0l o1 U
k LV RS M L 1 S S SR S <
kiooih o1ean B R ok ke ke
R R S S PR PR
A & A ) , ) G.init, G.medi [F]: gi, GI; sgi, SGI.
g9 1864 & e C! C! Hz.medi [L]: 2gegs, A2H2AGS.
<% Ha 3!
SO S : 14
. - 1:, G-It Gl HI H3  ginit c.medi, Gsfina [F]: gi, GI; 2gegs,
g g2 1874 o A2F12AGS; segj, SAGa.
q G2 Ggl
¥ ¥ w w4 o on
gt gh 189 Az.medi [L]: 25"egs, A2l12AGS.
<% Ha2 1!
nong 1898 ® W W 0w y N N N
p ng 189 K v N g A ac ac
c we A b &6 & e
ch ch 186E b A c- C cC  -C
J L R L L A
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jt o s B R,
t oo 18 ¥ ¥ O R L 1 5
th oh o1 F F F R o ¢ ¢ ¢
d 4 187 © ¢ F A L 1 ] g
dv drh 18k € ¥ F R L ¢
n oor 18 © ¥ T WV w w w w
% v O™ b b2 b2 D
t 1800 . . D.init, D.medi [F]: Ze, DA; ster, SDAAG.
F v T b b1 DI
* & Y 'U"/ - T2 D3 D
T.init, D.medi [F]: t"e, TA; 2¢"en, A2DAA.
th ot o188 O & w 1! TI DI p.medi, b.fina [D]: ot"burub, AODBOROB; Pot”,
A20D.
o D2
¥ ¥ v T & 12 p2 b
d 1869 T.init, D.medi [F]: de, TA; rdul, RDOL.
« Y -1 T1 DI
¥ ¥ T ¥ i i2 b2 b
dh dh  18A1 . . . T.init, D.medi [F]: d"e, TA; sd’e, SDA.
& & 1 T1 D1
= . .
1828 ) - J N=" N2 A2 A2 A medi [D, Uyghur]: k%ant", K2AAD.
n . .
. _‘! Nl Nl Nz.fina [D]: byan, BYAN-.
p 182 & & & N o5 o5 B
e & & 6 . » » B
pt*  ph 1866
s‘. s\. -s\. P2—1! P21! P21!
b 82n & & € 6 5 5 5
bbb oms O 6 € € & & 5 g
m 182E + + & 'r, M- M M M
y 3% ¥ ¥ ¥ Y y y2 v ¥
¥ V¥ %Y ™ R R R R
r 1875 R3.init, R3.medi [Vocalic]: i, R3l; ttirii, TIR3IL.
& & ¥ R3-1! R3l! R3l!
L S S T
l 182F Lz.init [Vocalic]: i, 121
+ + La—1! L21!
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v 1838 © © T © w w w w
R T YA R Lo L (A S S S
s sh o P Ao Mo s s g
A A - N o
s 1830 Sz.fina [P]: c’es, CAS3.
i S3 2!
LR S SR DR P
h 1865 G.init, G.medi [F]: i, G1; shi, SGL.
5’ 6‘ '6' G-1! G1 G1
& o 1883 %Y O T PN
¢t crh 1834 T 2T T ™ ¢ ¢ ¢ ¢
£ zr 183 © ¥ T T L I ] ]
) o
PRIV U CHEE CH N S SR
) o
z s e A A W o

? g 187 T T T T A A2 A A

TPV e RN R R S R R o

8.2 Shaping process AFJEIHFE

Table 30 Manchu Aligali phonetic letter classes
4630 T SCRTAL AL B AL RER

Class Members
masculine vowel aoi
feminine vowel eu
neuter vowel {
vowel {masculine vowel} { feminine vowel} {neuter vowel} at

kkhggghnpcchjjrttiddinttrddinpphbbhmyrivsss

consonant R
héchzsz 2t

Table 31 Manchu Aligali shaping: Mongolian—specific phase
31 WCPTALEALBUE SRS : SN SCFRA AR TR B

Shaping step  Letters Conditions Lookups
ou if follows an initial consonant: Marked
i if follows c/j/j" Marked
2. Syllabic . ST ..
eu if follows t/t"/d|d"|g|g|g"/h: Feminine
e if follows 7: Feminine
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if precedes a vowel: Onset
" else if follows a vowel: Devsger
s if follows a vowel: Devsger
if precedes a masculine vowel or i: Masculine_Onset
ggh else if precedes a feminine vowel or neuter Feminine
vowel:
else if follows e that follows ¢: Masculine_Devsger
g else if follows e/ii: Feminine
else: Masculine_Devsger
if precedes a/i/o: Masculine_Onset
tthddr ; - .
else if precedes e/u/ii: Feminine
th else if follows a vowel: Devsger
D i if follows a vowel: Devsger
4. evsger u If follows a vowel: Feminine
if follows a (bowed) written unit
ao . N N Post_Bowed
bowed K/K2/B/P/B/B:
5. Post-bowe , if follows a (bowed) written unit Post Bowed
CLU  6)G/G a2/ fe/N/B/P/B/B: -
Table 32 Manchu Aligali shaping: lookups
32 WICPTALEALBUE SR RAAETE
Ph.le. Cp. Lookup Written forms Comments
Default W ow - AA AA A A
a 1820
PoBo 3 A
@ aa 1887 Default ¥ YW v = .z a4 oA A
Default ¥ ¥ i A A A A
Femi - “’ A A Post_Bowed step keeps
e 1850 the dotted or dotless
"3 i status.
PoBo
'} A
pefault Y W v < u a1 1
{ 1873 Mark D I
Devs W II
{ ii 185F Default ¥+ ¥+ ¥ */ A A XK A
Default T € 0 a0 o0 U
0 1823 Mark v 9
PoBo o 0
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-

Default Y W T ® 0 a0 0o U
Mark ®© < Feminine step removes
— A the dots in written
Femi v units.
u 1868 et = Post_Bowed step keeps
v the dotted or dotless
= statuss.
v 0
PoBo
v 0
ii ue 181 Default Y YT TT TN Ay A0l O U
k 186C Default %= N N £ ¢k kK
ki kh o 183n  Default A N A A o ke ke
Default S¥ ¥ W w5 oy oy
g 1864  MaOn ¥ HoOH
Femi & G G
Default & & v ""/ H G H #
g g2 1874  Femi ¢t G G G4
MaDe 5~ ":/ A H
gh oh 189A Default ¥ ¥ v w5 gy g
nong 1898 Default ¥ W w ®wW y 9y N N
p ng2 1829 Default v ™ (™ "'V} _AG- -AG- AG AG
c 189C  Default )%' ]L 'ﬁ' '&' & ¢ ¢ JEGe
ch  ch 186 Default Y 4 & & - e c B
j 186F Default A A - A Z- z z 7
Jj* jh 1890 Default K K K K - 2 7 -2
t tr 189F Default ¥ ¥ * R L
th trh 1871 Default + F+ F R o ¢ ¢ ¢
d dr 1877 Default ¥ ¥ F A L 1§
dh drh 189F Default % % F R i i j
n nr 188F Default © © T © w w w w
t 1888 Default § % T T p- O D D
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Ma0n L D D
Femi vV DD
Default ¥ S ¢ ol ~ T D P
MaOn S A T D
th th 1868
Femi ¥ T D
Devs o )
Default & ¥ € € £ ¢ b b
d 1869 MaOn ¥ ¢ T oD
Femi < '? T D
Default ¥ ¥ € € & ¢ b b
dh dh 18A1  Maln ¥ g D
Femi & < T D
Default ¥ ¥ ™ '*/ N- N A A
n 1828 Onse w N
Devs v A
p 1892 Default & & & B 5 5 5 5
ph ph 1866 Default & & € € ., p p
b 1824 Default 6 €% € ﬂ B- B B B
bh bh 18A8 Default & & & 'éﬁ B B B B
m 1828  Default + + & -(/ M- M M M
y 1836 Default % % % % v v v o
r 1875 Default » N K " R R R Rz
l 182F  Default 3+ O+ q L- L L L
v 1838 Default © © T T w w w w
§ sy 1867 Defaurt ¥ & £ M o o 4
s sh 18a2 Default M A A M o & o g
Default M M A N o o o
s 1830
Devs o S3
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Default ¥ ¥ w w5 4 oy g

h 1865 MaOn ¥ o6

Femi 6‘ '6' G G
& o 18A3 Default % ¥ 0 PN L b ¥
¢t crh 1834 Default T T T ™ ¢ ¢ ¢ ¢
£ zr 1835 Default © §© T T L I ] ]
2 zh  18A4  Default + & & A - § & 38
-4 1845  Default /L IL '&' '3, S- 8 S S

? q 1887 Default ¥ -

1
1
¥
z
>
7

A
»
%

t 1h 18AA Default

8.3 Reference %% ik
(1929). B SCER #&. LIRS EINE HE B N IF 2 AR,
(1929). & # 52 B 9 #8642 T AP A ok T k. IR BN RE P N 2 AR,
(1929). % 52 B 9 48 &4 KR4 . BRI MR BN W RE I ZI AR,
(1957). #ph) AR F SO bt RG H R

F T AE / Difei WANG (2011). “3 SC BT 4L AL 7Bk & L / “Origin of Manchu alikali Letters”. In i# &
#F 5 | Manchu Studies, No. 2 (General No. 53).

FRAESE | Weizhe ZrENG, T-ZEME | Yihua WANG (2017). Glyph corrections for Ali Gali final forms in the
Mongolian block. L2/17-115R.

FYEEE | Weizhe ZHENG (2016). Preliminary proposal to encode four letters in Todo and Manchu Ali
Gali. 1.2/16-331.

%% | Andrew Christopher WEST (2006). Proposal to encode one Manchu Ali Gali letter. WG2 N3041.

China National Body (2006). Supporting references for WG2 N3041, Manchu Ali Gali. WG2 N3092.
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9 Todo Aligali writing system  FE.gX L] AL AL
9.1 Character set H%’f?f‘é
911 Writtenunits 155 My

Table 33 Todo Aligali written units

£33 FERSCPTALIE AL HLp

Written Positional forms: Sub-written—unit Comments
unit .sol, .init, .medi, .fina variants %

A - v = Ve €

A Aa - €

: < % € 4

1 = = €=

i I € © ¢ o

0 T 9 ¢

o Ob - <= & @

U )

L Lv 1 b & & ﬁ

Wi T T o

A Hp TN~

K e € Q 'Q Unified: Q¢ Q Q « (K2)>

G ¢ 0 @ @

. - = o

¢ Cp T T

c = =

Z Zc ==

N Ny T =

Z I 5§ S

C Cr or o

D Ds T w

w Wn A} ~
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D Dv <
T Tp & &
D Dp S S <
8 Bh r UIE f £
b Ph O ! Q
B ¢ < «Q @
M v =
Y Y 3y 2
S <
R - w« * L3
L =+ * 3
woowb < < %< 95
W Wp <
§ sh . & & O N
§  Sx - v
s > N ¥ O W
H o Hr 5
I - T
¢ Ch = =r
R Rz ¢ @
1 Iz - =
Q e Q&
9.2 Phoneticletters I FRE

Table 34 Todo Aligali phonetic letters
%34 FTSCRTALIEAL ¥ 7B

Ph.le.  Cp. Written forms Comments
EAVERT R T DA HEIBA Wik
a 1828 « 4 Al a2 oA a2

‘1“‘
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) Al
e 1844 W W& ¢ @ AE AE E  E
‘0 wg '0 Al Al 2 132
[ 1845
© f1
o 1846 <Y T T = A0 A0 o o
§ v o § w a0 o0 U2
u 1849
3 T A0l 01
£ lvs 1843 b - & 4 £ i3 £ i3
k 1838 Q@ O& 0 QO . v ok Kk
kKt kh 138 €@ @ @ QL ¢ o g
g 1889 @ Q¢ O O 5 ; ¢ G
YooY YT Y oEous oA
g o 18 O QO ~e G-Il GI Tl
by - A3 G2
n ng 184A - ¢ - ) AG- AG- AG AGz
no ngz 188 ¥ @ =0 = NG NG NG NG-
c 1883 T T T & ¢ ¢ €
¢k ch 183 =¢ = = = C C C -C
J 1888 = | | = Z-1 Z21 71 -Z-
i ooy 188 © © & B oy &
t tr 188 § ¥ N N - 7 7 -
th  trh 183D B ©OF ®F ®F (> (2 (2 —Co-
d dr 18 & W =™ = D D D -D-
n nor 18F § S§ N N W w W -W
t 19 § R N N 60D b D
e o150 Q% @ & & ¢ 7 ¢ g
d 1B § S S S - DD D
n 1828« w = < n N2 N1 A2
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p 1892 K L L Doy o5 o5 b
ph ph o1z N & @ W 5y 5y sy b
b 188 € € € =~ 5 5 5 B
m 1F ® ® ® X v oM M W
y 1855 @ w w e L 1 1 I
y va 18 ¥ ¥ ¥F VDV ¥ ¥ Y ¥
i i 18A7 <) T
r 1837 = w = ® g r r &
[ 182F W % e DN
v M T T T T W W W w
y wa 18 U O <A A W§ W W W
§ oy s W W N N oo o g
s sh 18% = w v v 5§ 0§
s 1833 W W W ¥ o o 5 g

W ™ ™ N AH- AH AH2 -AH-
h 1859

5 HI

& or 185 W oW oW W - ] ] -
jojr 18% = w=r T=r =r ¢ ¢ ¢ -
5 zh o139 @ @ Q@ @ & ok & R
z 189 = = =X =X 2 2z I -1
2 g 1897 Q@ QG Q& Q™ 5 o o o
t 1h 1840 1\‘; :\\y 30'\:")4'\; LH- LH LH -LH-
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9.2 Shaping process ZFIEIHFE

Table 35 Todo Aligali phonetic letter classes
4635 FERKSCPTALIEAL 7 7 B

Class Members
masculine vowel ao
feminine vowel eu
neuter vowel {
vowel {masculine vowel} { feminine vowel} {neuter vowel}

kkhgncctjritthdnntthdnpptbmyyrivysssh éjzz?
t

consonant

Table 36 Todo Aligali shaping: Mongolian—specific phase
%36 FEAOCPTALEALEUE R : Sl SO A AR TR B B

Shaping step  Letters Conditions Lookups
if precedes a masculine vowel: Masculine_Onset
) else if precedes a feminine vowel or neuter .
. g - Feminine
2. Syllabic voweL:
else if follows a vowel: Masculine_Devsger
if follows g/j/d/d/b: Initial
if follows an initial consonant: Post_Bowed
5. Post-bowed , if follows a (bowed) written unit Post Bowed
PO Ke/K[G/BIP/B: ost-Fowe
Table 37 Todo Aligali shaping: lookups
%37 FESCPALAL U SR . AT
Ph.le. Cp. Lookup Written forms Comments
Default w= v w L 4 a0 oA 4
a 1820
PoBo = A
e 1844 Default wq & ¢ @ AE AE E B
Default ) we = N Az Al 1 13
i 1845
PoBo e i
0 1846 Default @ v =" "=} A0 A0 O O
Default ~& w3 - € A A0 O U
u 1849
PoBo A~ 0]
£ lvs 1843 Default & k&4
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k 1838 Default @ Q@ €O Q . kv K Kk
ko kh 1838 Default €@ €@ €@ L& . o« ¢
g 1889  Default QC ¢ o o e e G -G-
Default \:" \r g w!\ H- H H o
. MaOn \:- v H H
a B Femi ¢ o G G
MaDe v A
g g2 184 Default W YW v W oy oy g A
i ng 188A Default v wC® ~C w=myNG- NG NG AGe
c 1853 Default T I T T ¢ ¢ ¢
ch ch 183 Default = = = =L ¢ C C -C
J 1888 Default == =g =y = 7 7 7 7
A ooy 188 Defalt ©® € ¥ ¥ § § § &
t tr  188C Default ¥ W W% % 7- 7 7 7
th trh 183D Default & & o W ¢ ¢ ¢ -
d dr 183 Default @ < = = D- D D -D-
n nr 188F Default § <« = & W W W -W-
t 1898  Default IS S N - D D
th b 1858 Default Q¢ Q@ & & . ¢ 7 o
d 1851 Default & & § § D D D D
n 1828 Default T v - 4 N- N N A
p 1892 Default K¢ L L& L 5 5 g g
p* ph 184C Default S & o o 5 5 5 p
b 1848 Default € €@ & ™™ B B B B
m 184F Default ® ¥ ® ¥ M oM M M
y 1855 Default = e == == [ I I -
y ya 18A7 Default ¥ F » ¥ ¥ ¥ ¥
r 1837 Default %= w w ® r R R R
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[ 182F Default = = A D
v 1856 Default &§ ¢ < § W W W W
vy wa 18A6 Default A A =q A _y, -w2 -W2 Wz
§ s 1831 Default W W W N ¢ ¢ ¢ g
s sh 1894 Default = = =~ W § g § &
s 1830 Default W= W e W S- S S S

Default N YN ™ ™ AH- AH AH -H-
h 1859

Init A\ H

¢ cr 1854 Default =g= = m wme ] -
Jjr 183 Default = = = =X (¢ ¢ ¢
¥ zh 1899 Default Q¢ Q@ @ @ o & & &
2 1896 Default = =X =X X Z- 7 7 7
? q 1897 Default Q Qo Qe Qe o o q o
£ b 1848 Default g g g ANE LH L LH L

9.3 Reference £ ik
HRIE (F9) (2017). 7B 7T RN -G AFEI SR ZZ, JUat: tpE AL SR .

F}+24 | [Hudum] Dambipéljid, ¥% - 2575 | [Hudum] Ge. Lijei (2008). 52 3% FRFE 307 Dhiki 52
LUES TN BtV S P YN

XexuitH BAMBAKAB (2019). Tod yceutin cypax buque. Ynaan6aarap: Coém60 IIpuHTHHT.
ZJKE) | Kushim JIANG (2021). Proposal to encode four Mongolian characters in UCS. 1.2/21-244.

FRYEEE | Weizhe ZHENG (2016). Preliminary proposal to encode four letters in Todo and Manchu Ali
Gali. 1.2/16-331.

BEUNHL (2014). FeX ST ALPEALAF 7. Master thesis, PN 5% /7 K2 | Inner Mongolia University.
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10 Comparison with related documents

10.1 Hudum writing system

Comparison with Coijunjab (2013). Coijunjab (2013) introduces MONGOLIAN LETTER NA MEDIAL SEARATE
FORM for the letter n. This presentation form is used as the intial N2 in Todo r, which is never used in

Hudum. Therefore, this written form is not included in the Hudum part of this document.

More importantly, the naming principle for written forms used by Coijurjab (2013) differs significantly
from this document, for example, naming the initial A of the letter a as the “third medial” form of the letter
a. This is because it names the written form based on its position in the Mongolian word, where the front
of chachlag and particles are not considered word boundaries. So the reason it says a written form is
“medial” is because it is not preceded or followed by a word boundary. However, this document defines

“medial” as joined both forward and backward.

Comparison with GB/T 25914—2010. This document contains all the written forms of all the letters in
GB/T 25914—2010 and can be regarded as an implementation of it.

Comparison with GB/T 25914—2022. This document contains all the written forms of all the letters in
GB/T 25914—2022 and can be regarded as an implementation of it.

Comparison with LIANG (2019). This document uses the shaping progress framework of LIANG (2019) and
presents the written units, phonetic letters, and logic of the shaping process in the same format. The main
difference is that this document introduces positional default forms, fully uses dictionary—based particle
shaping logic, and adds shaping rules as required by GB/T 25914—2022; whereas LIANG (2019) uses
fallback forms instead of default forms in the shaping progress, minimizes the use of dictionary—based

particle shaping logic, and does not include these additional shaping rules.

10.2 Todo writing system

Comparison with Coijunjab (2013). Coijunjab (2013) introduces MONGOLIAN LETTER NA THIRD MEDIAL FORM
for the letter n. This presentation form is used as the final N in Hudum n, which is never used in Todo.

Therefore, this written form is not included in the Todo part of this document.

Coijunjab (2013) introduces MONGOLIAN LETTER TODO LONG VOWEL SIGN FINAL FORM for the letter £ This
presentation form consists of a chachlag and a long vowel sign, and is part of the ligatures like baf, pat and
so on. Since the behavior of the long vowel sign when added to a ligature is considered similar to a
combining mark, the chachlag is not considered to be part of the long vowel sign, and thus this written

form is not included.

Comparison with GB/T 36649—2018. This document contains all the written forms of all the letters in
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GB/T 36649—2018 and can be regarded as an implementation of it.

10.3 Sibe writing system

Comparison with Coijunjab (2013). Coijunjab (2013) introduces MONGOLIAN LETTER YA SECOND INITIAL FORM
for the letter y. This presentation form is used as the medial 1 in Hudum y, which is never used in Sibe.

Therefore, this written form is not included in the Sibe part of this document.

Coijunjab (2013) introduces MONGOLIAN LETTER SIBE I THIRD FINAL FORM for the letter .. This presentation
form is used as the final i in Manchu ¢, which is never used in Sibe. Therefore, this written form is not

included in the Sibe part of this document.

Coijunjab (2013) introduces MONGOLIAN LETTER SIBE ZA SECOND INITIAL FORM and MONGOLIAN LETTER SIBE ZA
SECOND MEDIAL FORM for the letter z. These presentation forms are used in the upper part of Sibe ligature zi,
which is never used alone in Sibe. Therefore, this written form is not included in the Sibe part of this

document.

The presentation form MONGOLIAN LETTER SIBE ZHA MEDIAL FORM for letter # in Coijurjab (2013) is a J» form
with a ring on the right. However, examining today’s Sibe newspapers, books and dictionaries, this form

has changed, so it is not included in the Sibe part of this document.

Comparison with GB/T 36641—2018. GB/T 36641—2018 introduces MONGOLIAN LETTER SIBE ZA SECOND
INITIAL FORM and MONGOLIAN LETTER SIBE ZA SECOND MEDIAL FORM for the letter z. These presentation forms
are used in the upper part of Sibe ligature zi, which is never used alone in Sibe. Therefore, this written

form is not included in the Sibe part of this document.

10.4 Manchu writing system

Comparison with Coijunjab (2013). Coijunjab (2013) introduces MONGOLIAN LETTER SA THIRD FINAL FORM for
the letter s. This presentation form is used as the final s3 in Manchu Aligali s, which is never used in

Manchu. Therefore, this written form is not included in the Manchu part of this document.

Coijunjab (2013) introduces MONGOLIAN LETTER SIBE ANG FINAL FORM for the letter 5. This presentation form
is used as the final AGs in Sibe 7, which is never used in Manchu. Therefore, this written form is not

included in the Manchu part of this document.

Coijunjab (2013) introduces MONGOLIAN LETTER SIBE ZA SECOND INITIAL FORM and MONGOLIAN LETTER SIBE ZA
SECOND MEDIAL FORM for the letter z. For the same reasons as in section 10.3, these written forms are not

included in the Manchu part of this document.

Coijunjab (2013) introduces MONGOLIAN LETTER SIBE ZHA MEDIAL FORM for the letter #. This presentation form

is different from the final j in Manchu 2, so this written form is not included in the Manchu part of this
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document.

Coijunjab (2013) introduces MONGOLIAN LETTER MANCHU I SECOND MEDIAL FORM for the letter (. This
presentation form is used as the medial a1 in Sibe , which does occur in Manchu literature, but is regarded
as a non—-normative writing variant, so this written form is not included in the Manchu part of this

document.

Comparison with GB/T 36645—2018. |...]

10.5 Hudum Aligali writing system
]

10.6 Manchu Aligali writing system
[...]

10.7 Todo Aligali writing system
[...]
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