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1 Introduction

This is proposal to encode the Bhaiksuki script in the Universal Character Set (ISO/IEC 10646). It replaces
“Preliminary Proposal to Encode the Bhaiksuki Script in ISO/IEC 10646 (N4121 L2/11-259).

2 Background

Bhaiksuki (Q}? bhaiksuki; Devanagari ‘ﬁ'ﬁj}ﬁ') is a Brahmi-based script that was used around the turn of
the first millenium CE mainly in the present-day states of Bihar and West Bengal in India, as well as in regions
that are now part of Bangladesh. Records have been also located in Tibet, Nepal, and Burma. The script is
known variously as the ‘Arrow-Headed Script’ or ‘Point-Headed Script’ in English, ‘Pfeilspitzenschrift’ in
German, and ‘Saramatrka Lipi® in Hindi and modern Sanskrit. An older designation, ‘Sindhura’, has been
used in Tibet for at least three centuries.

The script is attested exclusively in Buddhist textual materials. Only eleven inscriptions and four manuscripts
written in this script are presently known to exist. These are the Bhaiksuki manuscripts of the Abhidhar-
masamuccayakarika, Manicidajataka, Candralamkara, and at least one more Buddhist canonical text. The
codex of the Abhidharmasamuccayakarika was once kept in Tibet, but it is now inaccessible and its exact
place of preservation is unknown. The fourth codex was discovered in Tibet and was recently shown in
a Chinese documentary; however, information about this manuscript is limited. It is likely that additional
materials in Bhaiksuki may become available in the future.

There has been scholarly interest in Bhaiksuki from the time that Cecil Bendall presented the script to Western
academic communities in the 1880s. In the 1890s, Bruno Liebich made further advances through his study
of the materials available at the time. More recently, the Bhaiksuki manuscript of the Maniciidajataka was
studied by Albrecht Hanisch in 2008 and the manuscript of the Candralamkara was presented by Dragomir
Dimitrov in 2010. Since 2004 the Arrow-headed Script Project at Philipps-Universitit, Marburg, Germany
has been engaged in research on Bhaiksuki and in developing resources for the script.
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Figure 1: Sites of inscriptions (&) and manuscripts (¢) and other places (©) where Bhaiksuki has

reportedly been used (from Dimitrov 2010: 52).

3 Proposal Details

The normalized name of the script is ‘Bhaiksuki’. The proposed block consists of 96 characters, which is
tentatively allocated to the SMP at the range U+11C00..11C6F. A code chart and names list is attached.

4 Script Details

4.1 Structure

The general structure (phonetic order, matra reordering, use of virama, etc.) of Bhaiksuki is similar to
that of Devanagari. Some dependent vowel signs consist of two or three parts and behave like those in
Bengali. Several vowel signs have contextual forms when they combine with certain consonants, and certain
consonant-vowel sequences are written as ligatures. In some cases, consonant + virama pairs are rendered
using both a visible virama and a special ligature. Consonant clusters are represented as conjuncts.

4.2 Virama

The Bhaiksuki ¢ VIRAMA is used for indicating the absence of the inherent vowel in a consonant letter. It is
identical in function to the viRaMa in Devanagari. Certain pairs of consonant + viIiRaMA are rendered as both

with visible VIRAMA and as a special ligature (see Section 4.6).
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4.3 Vowels

There are 13 vowel letters:

2 A 3 U 8 vocaLicL $ avu
E: SV <& uwu c$ E

&S ¢ vocAaLiCRr 2 Al

AT & vocaLic rr & o

The initial vowel letter *vocaLIC LL is not attested, but space has been reserved for it.

4.4 Vowel Signs

There are 12 dependent vowel signs:

+®  VOWEL SIGN AA ‘d VOWEL SIGN UU <:*  VOWEL SIGN E

VOWEL SIGN I {5’ VOWEL SIGN VOCALIC R € VOWEL SIGN Al

VOWEL SIGN I Lt,' VOWEL SIGN VOCALIC RR s  YVOWEL SIGN O
,.- VOWEL SIGN U 9 VOWEL SIGN VOCALIC L "‘X VOWEL SIGN AU

The *VOWEL SIGN VOCALIC LL is not attested, but space has been reserved for it. Several signs are written
using alternate forms when they occur with certain consonants (see Section 4.7).

4.5 Consonants

There are 33 consonant letters:

3 xa RN Nva & DHA & 1A
D  KHA < TTA T A & v
¥  Ga <* TTHA @ rA >  SHA
W Gua 2  ppa 2 pHA B’ ssa
Z*  NGa &  DDHA W BA A sa
3 ca P NNA 3 BHA & HA
d cHa 3 1A & M

A A &  THA e va

A  HA 2 oba 8 Rra
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Each consonant bears the inherent vowel /a/, represented by 2 A, which is silenced using & VIRAMA. Con-
sonant clusters are written as conjuncts (see Section 4.8).

4.6 Consonant-Virama Ligatures

Sequences of consonant + VIRAMA are rendered by default using a visible VIRAMA. However, when VIRAMA
combines with certain consonants, the pair may also be represented using a special ligature, eg. <8 Ma, o
VIRAMA> is commonly rendered as 9 instead of Si Some pairs are rendered using both a visible VIRAMA

and a ligature, eg. <% T4, © VIRAMA> is written as 2 and ®*. Similarly, <% Na, © VIRAMA> occurs both

as E and as f‘\ These ligatures are similar to characters such as  U+09CE BENGALI LETTER KHANDA TA.
Indeed, these forms may be considered Bhaiksuki khanda letters, eg. 9 1s khanda ma.

There is a requirement to represent consonant + VIRAMA pairs using both a visible VIRAMA and a special
ligature, particularly because the two forms occur within a single text. Moreover, the two forms must be
distinguished for analytical purposes. For instance, in describing the formation of the conjunct -4 mpa it is
necessary to render <MA, VIRAMA> using a visible VIRAMA, eg. the statement “q m+ A pa — 4 mpa”
properly expresses the rule that a half-form of MA is joined to a full-form of pA when writing the conjunct
mpa, while the statement “ & m + & pa — 4 mpa” does not adequately convey the same.

A new character is proposed for representing the visible VIRAMA and special ligature forms distinctively in

plain text: 2> KHANDA MARK. The shape of this mark is based upon the sign that occurs in the ligatures &

and "3\; it is nearly identical to the contextual form D of €54 VOWEL SIGN E (see Section 4.7). When the
KHANDA MARK is attached to a consonant, the appropriate kianda form of the consonant will be substituted
in the font, be it a combination with the mark or a special ligature.

Normal Special Ligature
3 <& 71a, 2 VIRAMA> D <& 1A, = KHANDA MARK>
‘E <% Na, © VIRAMA> P <% na, D KHANDA MARK>
8 < ma, o VIRAMA> S < va, 2> KHANDA MARK>

The alternative to representing these khanda forms in encoded text using the 2> KHANDA MARK is to encode
each form as a separate character, eg. the glyph & could be encoded as the character *BHAIKSUKI LETTER

KHANDA TA, é‘ as ¥*BHAIKSUKI LETTER KHANDA NA, 9 as ¥*BHAIKSUKI LETTER KHANDA MA.

4.7 Consonant-Vowel Combinations

Several vowel signs are written using alternate forms when they combine with certain consonants. This is
standard behavior for the Bhaiksuki. These alternate forms are contextual variants and are not proposed for
separate encoding. The font is responsible for producing the approprate alternate form of a vowel sign based
upon the presence of the base consonant.

VOWEL SIGN AA  The ©® VOWEL SIGN AA takes the shape ©'V when it attaches to the letter 3 KHA, eg. 3V
kha. This form resembles the corresponding sign in Devanagari.
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PN
VOWEL SIGN I  If the letter to which ¢ VOWEL SIGN I is attached has two arrow heads, the sign is written

in place of the right-hand arrow head. In the case of KHA, which has no arrow head, the sign attaches to the
upper right side of the letter, eg. 3 khi.

VOWEL SIGN U The ;5 VOWEL SIGN U takes the shape g when written with KA, GA, TA, BHA, SHA, eg. &
ku, ¥ gu, 8 tu, & bhu, <¥* su. When VOWEL SIGN U is attached to an independent RA the combination is
rendered using the special ligature & ru. However, the form 5 is used with RA whenever the pair occurs in

conjuncts, eg. ¥ bru and * sru.

VOWEL SIGN UU The _§ VOWEL SIGN UU takes the alternate form 5 when it occurs with KA, GA, TA, BHA,
and SHA, eg. D* gii, & i, 8 bhii. €§ sii. When VOWEL SIGN UU is attached to an independent Ra the

combination is written using the special ligature & ri. However, the form g is used with RA whenever the
letter appears in conjuncts, eg. \§ bhrii, \@ sril.

VOWEL SIGN E The “2* VOWEL SIGN E consists of two parts and is written to the right and left of a
consonant letter, eg. X ke, ¥ ne. It takes the alternate shape D with the following letters, whose arrow-
head is placed to the right of the letter body: GA, NGA, NYA, TTA, TTHA, NNA, THA, DHA, SHA, €g. 2 ge,
< fe, a the, ™ ne, T the, £} ne, @ Se. In the case of KHA, which has no arrow-head, the sign takes

o~
the shape :, eg. y khe.

VOWEL SIGN AT The €® VOWEL SIGN Al consists of two parts and is written to the right and left of a
D

consonant letter, eg. & jai, 2? nai, ¥ pai. As with VOWEL SIGN E, it takes the shape < when it occurs
with GA, NGA, NYA, TTA, TTHA, NNA, THA, DHA, SHA, eg. P nai, < sai. For the letter KHA, which does

S =
not have an arrow-headed top, the VOWEL SIGN Al is written as <, eg. g khyai.

VOWEL SIGN O The <™ VOWEL SIGN 0 consists of two parts and attaches to the right and left of a consonant
letter, eg. X ko, 3 co, X /0. It takes the alternate shape 7% with the letters GA, NGA, NYA, TTA, TTHA,
NNA, THA, DHA, SHA: 5 go, = o, & fio, &K fo, S tho, = no, 8 tho, & dho, S 0. When
the sign is written with DDA, NA, and RA it takes the shape <%, eg. 3 no, 8t ro. Similarly, in the case of
KHA the sign is an elongated half downward stroke. In the case of NyA, the vertical stroke on the right-hand
side is shortened.

The letters KHA, NYA, DDA, NA, YA, RA are slightly modified when they occur with VOWEL SIGN 0, eg. %*
yo, B¢t ro (see specific details on each letter below).

VOWEL SIGN AU The "iiia VOWEL SIGN AU consists of two parts and is written to the right and left of a

=D
consonant, eg. A cau, 2 dhau, 2 dau, a» pau, X phau. Tt takes the alternate shape ©® when it is
written with GA, NGA, NYA, TTA, TTHA, NNA, THA, DHA, SHA!: S gau, =~ nau, & $au. As with VOWEL

SIGN 0, when VOWEL SIGN AU attaches to NA and Ra, it takes the shape <:*, eg. R} nau, in which the

right-hand vertical stroke is elongated.

The letters NA, YA, RA are slightly modified when they occur with VOWEL SIGN AU, eg. X yau (see specific
details on each letter below).

Although combinations of KHA, NYA, DDA with VOWEL SIGN AU are not attested, the rendering of such pairs
should be similar to that of VOWEL SIGN 0.
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PA The letter A% pa takes the contextual form = when written with certain vowel signs. The regular form
is used in & pu, & pi, N po, but the form [ is used for writing ¥ pa, e pi, by pi. This alternate
shape also occurs in consonant conjuncts when PA is a non-initial consonant.

YA The letter 8 va takes a contextual form when it combines with all vowel signs, eg. VOWEL SIGN E
(X8 ye), VOWEL SIGN Al (Q yai), VOWEL SIGN AU (‘33\ yau).

RA The letter 8 RA takes a contextual form when it combines with all vowel signs, eg. VOWEL SIGN E ('&*
re) and VOWEL SIGN AI (\@ rai).

4.8 Consonant Conjuncts

Consonant clusters are written as conjuncts, which are generally rendered as vertically stacked ligatures, but
in some few cases may also appear as independent ligatures. The encoded representation for conjuncts is
<consonant, <; VIRAMA, consonant>. Examples of conjuncts are:

Bhsa ANxa+ B ssa 2 pa B 1A+ 4% pa
Rooa Yera+¥oa+rSra £ dda Loa+<Tpa
Ygoa Ycat+t3nNa % ddha 2 pa+ O DHA
' iea T nGa+ ¥ 6a 3 ntha B nNa+© THA
L isa B NG + O sHA X dha 3 Na+ 2 pHA
ccu dca+3ca 3 ina Tna+ ¥ Na
¥ jia A oA+ R NYA 2 bdha 2 BA+ O DHA
P uda % nna+ 2 ppa 2 ska 8 ssa + & ka
T g B nna + B NNa < A 28 SSA + <34 TTA
& tka B 1a+Rka $ hna Lua+xna
2 1a B1Aa+8 1A & ima Bua+ A Ma

Generally in writing conjuncts, the arrow-heads of non-initial consonants are removed, eg. see cca, tta, dda
above. In some cases, however, the consonant retains its arrow-head, eg. see nga, nsa, jia, sta above.

Several letters take special forms when they occur in conjuncts:

« KA When initial, & Ka is slightly modified to A, eg. AKkA+ 8 RA— & hra; R ka+ B — ssa
é;&KA-ﬁ-”—)SA&;&KA-}—wYA—)ékya.

» PA The letter 4% pa takes the contextual form = when written non-initial in a cluster, eg. 8 Ma +
s mpa
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* RA  When cluster initial, & RA is written as an arrow-head " on top of the arrow-head of the following
consonant, eg. & RA + & kA — & rka. This initial form is identical to the repha in Devanagari.
When repha occurs with a letter that has two arrow-heads, eg. &$ sa, 8 va, etc., it is written on top
of the right-hand arrow head, eg. & rA + & yA — F ;ya. Above-base vowel signs attach to the
repha. When RA occurs final in a cluster it is written using the subjoined form gy, eg. B 1A+ SRA

— & 44, This form is to be differentiated from the t_;’ VOWEL SIGN VOCALIC R.

* YA When in conjunct final position, & va is written as the subjoined form o 8 A ka+ W ya

- & hya; A+ A - 8 jya; W va+ W YA - B g

4.9 Various Signs

S S

Candrabindu The 7 SIGN CANDRABINDU is used for nasalization. The variant form ©: is written with a dot
instead of a ring. This form is a glyphic variant and is semantically identical to the regular form.

© L 4

Anusvara The .} SIGN ANUSVARA is used for nasalization. It has the variant form =, written as a dot instead
of as a ring. The dotted form is a glyphic variant and is semantically identical to the regular form.

Visarga The 73 SIGN VISARGA represents post-vocalic aspiration (/h/) in Sanskrit.

Avagraha The ¥ SIGN AVAGRAHA marks the elision of word-initial 3" ¢ in Sanskrit as a result of sandhi.

4.10 Punctuation

Danda-s The Y paNDA and W DOUBLE DANDA are marks of general punctuation.

Word Separator The * WORD SEPARATOR is used for demarcating lexical boundaries. It is written at the
head-height. It also appears as a * dot instead of a vertical bar.

Gap Filler The £ GAP FILLER is used generally as a spacing or completion mark, especially for justifying
a text block, both at the end of the line before the binding area of the palm-leaf, as well as at the absolute
end of a line. In other cases, the mark is used for indicating a gap after a deletion or to indicate a lacuna.
The GAP FILLER is commonly written as <, but the shape < is also attested. In some cases, this latter shape
is used as mark of deletion and is written over the text to be erased. These two characters may be considered
glyphic variants of a single gap, completion, or deletion mark.

4.11 Digits

The following decimal digits are attested: \ ONE, L two, S FOUR, ** FIVE, S SIX, ! SEVEN, ¥ EIGHT, ®
NINE. The digits *zERO and *THREE are not attested, but space has been reserved for them.

4.12 Numbers

In addition to digits, there is a position numerical system used in Bhaiksuki records. The system contains
numbers (referred to as ‘letter-numerals’ in the scholarly literature) for the primary and tens units and a
generic unit mark for the hundreds:
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NUMBER ONE NUMBER TWENTY

NUMBER TWO NUMBER THIRTY
NUMBER THREE NUMBER FORTY
NUMBER FOUR NUMBER FIFTY
NUMBER FIVE NUMBER SIXTY
NUMBER SIX NUMBER SEVENTY
NUMBER SEVEN NUMBER EIGHTY

NUMBER EIGHT NUMBER NINETY

£ X & S u 94 X 2 9

NUMBER NINE NUMBER HUNDREDS

Yo b Y % B oA WS w o

NUMBER TEN

Numbers are written vertically with each unit occupying a separate line. The largest unit is written first and
all other units are written below. For instance, in writing the number 11, the ﬁ NUMBER TEN is written first
and ¥ NUMBER ONE is written below it. The same pattern is followed for all numbers 10-99. Shown below
are the numbers 10-19:

02 9 98922 273

10 11 12 13 14 15 16 17 18 19

The hundreds are written using the unit mark ¥ NUMBER HUNDREDS followed by a number that represents
the primary numbers 1-9. For instance, 100 is ¥ 9, 200 is 89, and so forth. Given below are the numbers
110-119:

% g0 B g B g B
s & ® 9 ® 9
% 2 £ {1 2 2 % 9

110 111 112 113 114 115 116 117 118 119

%Y Yo
9 9
9 9

The system theoretically provides for all numbers in the range 1-999 to be written. However, numbers
beyond 264 are not attested in the available manuscripts.

4.13 Editorial marks

Editorial marks, as the insertion marks ; and * *, are used commonly in Bhaiksuki manuscripts. These
are presently not proposed for encoding. The deletion and insertion marks resemble editorial marks used in
other Indic scripts. It may be practical to unify these characters in a separate block of pan-Indic editorial
marks.
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4.14 Ornaments

In the Bhaiksuki manuscript shown recently in a Chinese documentary two elaborately ornamented cakra-s
in different colors are visible. These may may be classified as proper ornaments. However, analysis of these
ornaments requires access to the newly revealed manuscript. In the Maniciidajataka manuscript the sign ¥O)
is used in one instance apparently as an ornamental device. It is graphically identical to A NUMBER NINE.

Pandey & Dimitrov

Until additional information is available, this sign is to be represented using NUMBER NINE.

4.15 Collation

The primary collating order for Bhaiksuki is as follows:

VA< B < 81 < P < u < uu < W vocaLicr <

\§ VOCALICRR < @ VOCALICL < €$E < 2tal < B0 < Pau < &Rka <

BDKHA < ¥ G6aA < WGHA < F™NGA < Sca < BSCHA < At A <

L HA < M NyA < <774 < P TTHA < T ppa < JppHA < B NNA <
B1a < O 7THA < TpA < ODHA < TNA < A9pPaA < prHA < BV BA <
BBHA < & MA < WP yA < SRA < &1A < &vA < A sHA < Wssa <

assa < & HA < T AVAGRAHA <

I SIGN AA <

o
LPSIGNT <

a

3 SIGNTI <

5 SIGNU < AI SIGN UU < G SIGN VOCALICR < &; SIGN VOCALIC RR <

¢ SIGN VOCALICL < <“*SIGNE < (q SIGN Al < <3 GIGNO < ‘% SIGN AU <

°

~

‘ VIRAMA < ©3% KHANDA MARK

The following characters have secondary weights:

<

©

PO

¥ CANDRABINDU. i ANUSVARA, ©.:® VISARGA,

5 Character Data

5.1 Character Properties

The properties for Bhaiksuki characters in the Unicode Character Database format are:

11C00;BHAIKSUKI
11C01;BHAIKSUKI
11C02;BHAIKSUKI
11C03;BHAIKSUKI
11C04;BHAIKSUKI
11C05;BHAIKSUKI
11C06;BHAIKSUKI
11C07;BHAIKSUKI

LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER

A;Lo;0;L;;; 7Nz 055
AA;Lo;0;L; ;75N ;
I;L0;0;L:5:7:N;75:5
II;Lo0;0;L;;;::N;;;;
U;Lo;0;L;;;5;:N; 5775
UU;Lo;0;L;7575N; ;575
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11C08;BHAIKSUKI
11COA; BHAIKSUKI
11COB; BHAIKSUKI
11C0C; BHAIKSUKI
11CO0D; BHAIKSUKI
11COE; BHAIKSUKI
11COF; BHAIKSUKI
11C10;BHAIKSUKI
11C11;BHAIKSUKI
11C12;BHAIKSUKI
11C13;BHAIKSUKI
11C14;BHAIKSUKI
11C15;BHAIKSUKI
11C16;BHAIKSUKI
11C17;BHAIKSUKI
11C18;BHAIKSUKI
11C19;BHAIKSUKI
11C1A;BHAIKSUKI
11C1B; BHAIKSUKI
11C1C;BHAIKSUKI
11C1D; BHAIKSUKI
11C1E; BHAIKSUKI
11C1F;BHAIKSUKI
11C20;BHAIKSUKI
11C21;BHAIKSUKI
11C22;BHAIKSUKI
11C23; BHAIKSUKI
11C24;BHAIKSUKI
11C25;BHAIKSUKI
11C26; BHAIKSUKI
11C27;BHAIKSUKI
11C28;BHAIKSUKI
11C29;BHAIKSUKI
11C2A; BHAIKSUKI
11C2B; BHAIKSUKI
11C2C; BHAIKSUKI
11C2D; BHAIKSUKI
11C2E; BHAIKSUKI
11C2F; BHAIKSUKI
11C30;BHAIKSUKI
11C31;BHAIKSUKI
11C32; BHAIKSUKI
11C33;BHAIKSUKI
11C34;BHAIKSUKI
11C35; BHAIKSUKI
11C36;BHAIKSUKI
11C38;BHAIKSUKI
11C39;BHAIKSUKI
11C3A; BHAIKSUKI
11C3B;BHAIKSUKI
11C3C; BHAIKSUKI
11C3D; BHAIKSUKI
11C3E;BHAIKSUKI
11C3F; BHAIKSUKI
11C40;BHAIKSUKI
11C41;BHAIKSUKI
11C42; BHAIKSUKI
11C43;BHAIKSUKI
11C44;BHAIKSUKI
11C45;BHAIKSUKI
11C51;BHAIKSUKI

LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
LETTER
VOWEL

VOWEL

VOWEL

VOWEL

VOWEL

SIGN
SIGN
SIGN
SIGN
SIGN

10
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11C52; BHAIKSUKI
11C54;BHAIKSUKI
11C55;BHAIKSUKI
11C56; BHAIKSUKI
11C57;BHAIKSUKI
11C58; BHAIKSUKI
11C59; BHAIKSUKI
11C5A; BHAIKSUKI
11C5B;BHAIKSUKI
11C5C; BHAIKSUKI
11C5D; BHAIKSUKI
11C5E; BHAIKSUKI
11C5F; BHAIKSUKI
11C60;BHAIKSUKI
11C61; BHAIKSUKI
11C62; BHAIKSUKI

DIGIT
DIGIT
DIGIT
DIGIT
DIGIT
DIGIT
DIGIT
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER

SIX;Nd;0;L;

NINE;Nd;O;L

;6;6;6; .....

759:9;9iN; ;g

Pandey & Dimitrov

NUMBER

11C63;BHAIKSUKI

11C64; BHAIKSUKI
11C65; BHAIKSUKI
11C66;BHAIKSUKI
11C67;BHAIKSUKI
11C68;BHAIKSUKI
11C69;BHAIKSUKI
11C6A; BHAIKSUKI

NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER

TWENTY; No;
THIRTY;No;
FORTY;No; 0
FIFTY;No;O

0;L;;;:20;N;;;:;
0;L;;;:;30;N;;;;;
Ly

;L;;::50:N;::7;

11C6B; BHAIKSUKI

11C6C;BHAIKSUKI NUMBER

5.2 Linebreaking

Linebreaking properties of Bhaiksuki characters given in the data format of LineBreak. txt:

11C00..11C08; AL # LETTER A LETTER VOCALIC L
11COA..11C2E; AL # LETTER E LETTER HA

11C2F..11C36; CM # VOWEL SIGN AA VOWEL SIGN VOCALIC L
11C38..11C40; CM # VOWEL SIGN E KHANDA MARK

11C41; AL # SIGN AVAGRAHA

11C42..11C45; BA # DANDA GAP FILLER

11C51..11C52; NU # DIGIT ONE DIGIT TWO

11C54..11C59; NU # DIGIT FOUR DIGIT NINE
11C5A..11C6C; AL # NUMBER ONE NUMBER HUNDREDS

5.3 Syllabic Categories

Syllabic categories given in the data format of IndicsyllabicCategory.txt:

# Indic_Syllabic_ Category=Bindu

11C3C ; Bindu # Mn SIGN CANDRABINDU
11C3D ; Bindu # Mn SIGN ANUSVARA

# Indic_Syllabic Category=Visarga

11C3E ; Visarga # Mc SIGN VISARGA

# Indic_Syllabic Category=Virama

11C3F ; Virama # Mn SIGN VIRAMA

# Indic_Syllabic Category=Vowel Independent

11C€00..11C0D ; Vowel Independent # Lo [14] LETTER A LETTER AU

11
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# Indic_Syllabic Category=Vowel Dependent

11C2F ; Vowel Dependent # Mc [3] VOWEL SIGN AA
11C30..11C36 ; Vowel Dependent # Mn [8] VOWEL SIGN I .. VOWEL SIGN VOCALIC L
11C38..11C3B ; Vowel Dependent # Mc [2] VOWEL SIGN E .. VOWEL SIGN AU

# Indic_Syllabic Category=Consonant
11COE..11C2E ; Consonant # Lo [34] LETTER KA .. LETTER HA

5.4 Matra Categories

Matra categories given in the data format of IndicMatraCategory.txt:

# Indic Matra Category=Right
11C2F ; Right # Mc VOWEL SIGN AA

# Indic Matra Category=Left And Right
11C38 ; Left And Right # Mc VOWEL SIGN E
11C3Aa ; Left And Right # Mc VOWEL SIGN O

# Indic_Matra Category=Top
11C30..11C31 ; Top # Mn [2] VOWEL SIGN I .. VOWEL SIGN II

# Indic Matra Category=Top And Left And Right
11C39 ; Top And Left And Right # Mc  VOWEL SIGN AI
11C3B ; Top_And Left And Right # Mc  VOWEL SIGN AU

# Indic Matra Category=Bottom
11C32..11C36 ; Bottom # Mn [5] VOWEL SIGN U .. VOWEL SIGN VOCALIC L
11C3F ; Bottom # Mn SIGN VIRAMA
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11C00

Independent vowels

11C00 = BHAIKSUKILETTER A
11C01 B8 BHAIKSUKILETTER AA
11C02 & BHAIKSUKILETTERI
11C03 <%» BHAIKSUKILETTERIII
11C04 & BHAIKSUKILETTERU
11C05 & BHAIKSUKILETTER UU
11C06 t* BHAIKSUKILETTER VOCALICR
11C07 ¢ BHAIKSUKI LETTER VOCALIC RR
11C08 @ BHAIKSUKILETTER VOCALICL
11C09 <reserved>

11COA es BHAIKSUKILETTERE
11C0B =2 BHAIKSUKI LETTER Al
11C0C a BHAIKSUKILETTER O
11COD g BHAIKSUKI LETTER AU
Consonants

11COE & BHAIKSUKILETTER KA
11COF 2 BHAIKSUKILETTER KHA
11C10 4 BHAIKSUKILETTER GA
11C11 28 BHAIKSUKILETTER GHA
11C12 %< BHAIKSUKI LETTER NGA
11C13 8 BHAIKSUKILETTER CA
11C14 & BHAIKSUKILETTER CHA
11C15 #¢ BHAIKSUKI LETTERJA
11C16 ¥ BHAIKSUKI LETTER JHA
11C17 9ot BHAIKSUKILETTER NYA
11C18 <»» BHAIKSUKI LETTER TTA
11C19 o BHAIKSUKI LETTER TTHA
11C1A % BHAIKSUKILETTER DDA
11C1B ¥ BHAIKSUKI LETTER DDHA
11C1C 4 BHAIKSUKI LETTER NNA
11C1D 8 BHAIKSUKILETTER TA
11C1E & BHAIKSUKILETTER THA
11C1IF % BHAIKSUKILETTER DA
11C20 o BHAIKSUKI LETTER DHA
11C21 % BHAIKSUKILETTER NA
11C22 a» BHAIKSUKI LETTER PA
11C23 & BHAIKSUKI LETTER PHA
11C24 2« BHAIKSUKI LETTER BA
11C25 & BHAIKSUKILETTER BHA
11C26 & BHAIKSUKILETTER MA
11C27 s BHAIKSUKI LETTER YA
11C28 s BHAIKSUKILETTER RA
11C29 & BHAIKSUKILETTER LA
11C2A & BHAIKSUKILETTER VA
11C2B « BHAIKSUKI LETTER SHA
11C2C = BHAIKSUKI LETTER SSA
11C2D as BHAIKSUKI LETTER SA
11C2E & BHAIKSUKILETTER HA

Dependent vowel signs

11C2F < BHAIKSUKI VOWEL SIGN AA
11C30 & BHAIKSUKI VOWEL SIGN I
11C31 BHAIKSUKI VOWEL SIGN II
11C32 & BHAIKSUKI VOWEL SIGN U
11C33 BHAIKSUKI VOWEL SIGN UU
11C34 ¢; BHAIKSUKI SIGN VOCALIC R
11C35 ©5 BHAIKSUKI SIGN VOCALIC RR
11C36 < BHAIKSUKI SIGN VOCALIC L
11C37 <reserved>

11C38 <=+ BHAIKSUKI VOWEL SIGN E
11C39 <> BHAIKSUKI VOWEL SIGN Al

11C3A <> BHAIKSUKI VOWEL SIGN O
11C3B <™ BHAIKSUKI VOWEL SIGN AU

Printed using UniBook™
(http://www.unicode.org/unibook/)

Bhaiksuki 11C6C

Various signs
11C3C 3 BHAIKSUKI SIGN CANDRABINDU
11C3D < BHAIKSUKI SIGN ANUSVARA
11C3E & BHAIKSUKI SIGN VISARGA
11C3F = BHAIKSUKI SIGN VIRAMA
11C40 & BHAIKSUKI KHANDA MARK
11C41 s BHAIKSUKI SIGN AVAGRAHA
Punctuation
11C42 y BHAIKSUKI DANDA
11C43 w BHAIKSUKI DOUBLE DANDA
11C44 * BHAIKSUKI WORD SEPARATOR
11C45 * BHAIKSUKI GAP FILLER
Digits
11C50 <reserved>
11C51 N BHAIKSUKI DIGIT ONE
11C52 & BHAIKSUKI DIGIT TWO
11C53 <reserved>
11C54 $ BHAIKSUKI DIGIT FOUR
11C55 & BHAIKSUKI DIGIT FIVE
11C56 $ BHAIKSUKI DIGIT SIX
11C57 1 BHAIKSUKI DIGIT SEVEN
11C58 <« BHAIKSUKI DIGIT EIGHT
11C59 @ BHAIKSUKI DIGIT NINE
Numbers
Also known as letter-numerals
11C5A 4 BHAIKSUKI NUMBER ONE
11C5B 3 BHAIKSUKI NUMBER TWO
11C5C 3 BHAIKSUKI NUMBER THREE
11C5D A& BHAIKSUKI NUMBER FOUR
11C5E # BHAIKSUKI NUMBER FIVE
11C5F & BHAIKSUKI NUMBER SIX
11C60 & BHAIKSUKI NUMBER SEVEN
11C61 .8 BHAIKSUKI NUMBER EIGHT
11C62 ©® BHAIKSUKI NUMBER NINE
11C63 9 BHAIKSUKI NUMBER TEN
11C64 o BHAIKSUKI NUMBER TWENTY
11C65 & BHAIKSUKI NUMBER THIRTY
11C66 ¥ BHAIKSUKI NUMBER FORTY
11C67 ¥ BHAIKSUKI NUMBER FIFTY
11C68 A BHAIKSUKI NUMBER SIXTY
11C69 8 BHAIKSUKI NUMBER SEVENTY
11C6A w BHAIKSUKI NUMBER EIGHTY
11C6B & BHAIKSUKI NUMBER NINETY
11C6C % BHAIKSUKI NUMBER HUNDREDS
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[fol. 2'a] Sesa himsya dosa ragadayo yasya sa O pradhvasta iti KARTTARI
CARAMBHE KTAH (1.2.68) (| pradhvastavani§ casau asesadosa$ ceti
pradhva: , stasesadosah | itas tatah kseptum : O prarabdhavan ! him-
syan ' ragadin ity arthah | yadva pradhvamsitum arabdho asesa’ ;,doso
yeneti karmmani kte asesasaObdah savadesarthah ((|)) etenotpadita-
vodhicitta ity uktam | nanv evambhitah prthagja[no],,,pi bhavatiti vii-
nasti | samasyante : O satvasantane praksipyante iti samastas$ ca te gunas
ca [dalyamudito peksa s,ksamadaya::h | tesam $alanam $alah O | $ala
gatau (Dhatup. 1.572)"* ghafifa} | jidnam $obha va praptir vasyastiti |

athava taih $ali(tap)[i](ta) ., jiatum | $obhitum aptum va $ilam asyeOti |
etena svarthanirapeksavyahatapararthakaritaya arya tam uktam | afta
el;;,vaha | parasmai anuggrahas tena dakso va:Orddhfilto bodhisa-
tvatvena lokair jhato va | daksa vrddhau gatau ceti (Dhatup. 1.446, 1.518)”
Dhaftul(path). .. .. .. .[a],ta evaitasmad gunatrayayogad Bu:Oddhah |
budhadhator dantyausthavakarapakse vasaditvabhavad .(sa) ...+ +++.. ..
. = (oy jianam tam jihite uttarottaram adhigaOcchati parvvapiirvvam ja-

hattti | JHALO JAS iti (6.3.67) dhasya [da]h ([) o oo o ve e ve e e e

[fol. 2'b] [kr]te Buddhah | athava KARTTARI CARAMBHE KTAH (1.2.68) | sva-
yam O boddhum pravrttah parafi ca vedayitum iti | yadva budhyate sa
[tair iti bJu[d]dhah | [evam](bhiitd) ,,ya [nalamah sadeti $esah <[
bhinnakle$atvena grhi : O va navako pi va vandyo vratadharair iti (Guru-
paficasika 4bc)’* vacanat | dvav eva vandyau .. ++ .. (vrddha)[$] (cet)[i]
(asarvva) s,janavisayatvac cacaryasya tannamaskara evaO$amsyata ity
astu ity uktam | Bhagavatas tu trailokyagurutvat svata e[va s]iddha[tvad]
.. wltlendpi tadvisayah $isydnam asamsyate | aO[$r]utatvat | sid-
dham ityadi vakyasya tadarthatvac ca | bhiksutvena lafbdhatvan n(a){$a-
s(0) napi (5, sada sarvvakalam astv iti vidhau | @ vodheh $araOnagamane-
na vidhyabhavat (| ggranthasyadau namo stu pratipanna$astraketa-
robhayesa: ¢,m ity abhisandhina praisanujfidyor llod ity anye SuOgate na-
maskaram adbhah™ (| nanv acaryasyanekaggranthakartrtvat [k]im iti
na Lokanandadau : ,, tika kriyata iti stiiyamanasalitaya O $astram stauti
jayatityadi | Candranamna pranita§ Candrah prabhakaravata upalca]-
(s, ryamanasya dhvanayo bhavanti yatha yasti¢«Ch)) praOvesayeti” pum-
lingah $astravaci | ata eva pirvvasloke namanabhidhane [pi] vi§[e] o,sa-
[parliggrahah | athava sakalalaksavabhasaOkatvac candayatiti candrah |
cadi ahladane | diptau ceti (Dhatupradipa 1.55) Raki” | katham avabhasaya

Figure 3: Transliteration of Folio 2 of the Candralamkara from figure 2.
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Figure 4: A statue of Buddha from Gaya, Bihar with a Bhaiksuki inscription (enlarged) on the
underside of the base.
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LBy

a a i i u 0 r 7 I e ai 0 au

Figure 6: Bhaiksuki vowels (from Dimitrov 2010: 75).

ka kha ga gha na
3 F: 3 at D4 33
ca cha Jja jha fia
<t O g 3 s K
ta tha da dha na
3 & 2z o 3
ta tha da dha na
v <Y > 3 &
pa pha ba bha ma
tr 3 & 3
ya ra la va
> ©w a3
Sa sa sa ha

Figure 7: Bhaiksuki consonants (from Dimitrov 2010: 75).
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R BP0 PP

ka kha gha na ca ja ta tha da na

P DR T
td tha da dha na pa ba bha ma ya

N P <y an P

ra la va sa sd sa ha

Figure 8: Consonant-vowel combinations with VOWEL SIGN AA (from Dimitrov 2010: 85).

2 PP L L RAP
ki khi gi fii ci ji jhi fii ti thi
£ ¢ S £ O e B &
di dhi ni ti di dhi ni pi bhi mi
W S A S D

yi ri li vi $i si si hi

Figure 9: Consonant-vowel combinations with VOWEL SIGN I (from Dimitrov 2010: 86).

D2 2D PR P DD
ki khi o iT AT il ni t7 i dht

PR rrpm@ASD
ni pl bhi  mi ri It vi T i i

§ s hi

Figure 10: Consonant-vowel combinations with VOWEL SIGN 11 (from Dimitrov 2010: 86).
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A I s+ 3 93
ku j tu tu du

gu cu ju dhu nu pu

L 23 PYWI Y S>3

phu bu bhu
» &5
su hu

Figure 11: Consonant-vowel combinations with VOWEL SIGN U (from Dimitrov 2010: 86).

2 ML $¥y 239

da dhiu ni pi bha mi

EE R R

st ha

Figure 12: Consonant-vowel combinations with VOWEL SIGN UU (from Dimitrov 2010: 87).

Qor@Euv T vty W
kr r ot dr nr

gr Jr pr bhr  mr r
(GRS XS A €
vr ST §r hr
Figure 13: Consonant-vowel combinations with VOWEL SIGN VOCALIC R (from Dimitrov 2010: 87).

Cew 3

df

Figure 14: Consonant-vowel combinations with VOWEL SIGN VOCALIC RR and VOWEL SIGN VOCALIC
L (from Dimitrov 2010: 87).
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a&@mm&&@@@

ge che Jje te the dhe
orarroxeve >
the de dhe ne pe bhe me ye re le
T D a3 ¥
ve Se se se he

Figure 15: Consonant-vowel combinations with VOWEL SIGN E (from Dimitrov 2010: 87).

R 2APR 2 2Ad@

Jjai nai tai dai nai pai yai rai

2D 2D

vai Sai sai hai

Figure 16: Consonant-vowel combinations with VOWEL SIGN AI (from Dimitrov 2010: 88).

P ™S

ko go no co jo fio to tho no to

S 9 E g W e P Y W G

tho do dho no po bo bho mo yo ro

2 A apr »

lo Vo ) 0 S0

Figure 17: Consonant-vowel combinations with VOWEL SIGN 0 (from Dimitrov 2010: 88).

RA2[P|PRASQ R

gau cau dhau nau  dau dhau nau  pau  bhau  yau

D 2> H N

lau vau Sau sau

Figure 18: Consonant-vowel combinations with VOWEL SIGN AU (from Dimitrov 2010: 88).
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3.1.4 Anusvara, visarga, avagraha, virama, and other symbols

o o © o < > © - o o
I ™3 2 T Vv I3 > S
kam  nam tam dam  nam  pam  yam ram lam vam

< & < CJ <

$am  sam  kam tham pam  yam kim him  pum  kah

SR 283 MY 22 9v3 83 £9 O2

gah nah cah fiah  thah  dah nah tah dah  dhah

$3 33w 38 §3 s uyg arg 2

nah pah  mah  yah rah vah Sah sah sah k

o >

#3223 2O
jt‘tnnpmmmm
k4
T EE Y N s

S e 5 A

n h

Figure 19: Bhaiksuki digits and various signs (from Dimitrov 2010: 89).
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R 2R 322Z™

11 12 13 14 15 16 17 18

¢ ¢ T ¢ e . ¢ & ¢ ¥
TIT IS4 A9

21 22 23 24 25 26 27 28 29 30
& ¥ ¥ T OF g T T
» 4 3 4 2 & =2 9

31 32 33 34 35 36 37 38 39 40
¥ % ¥ % X ¥ % ¥ ¥4
" 2 3 4 3 & A~ 8

41 42 43 44 45 46 47 48 49 50
4

51 52 53 54 55 56 57 " 58 59 60

61 62 64 66 67 68 69 70
g 8 s 39 (4

LI B 20 25 2 25 -

71 72 73 74 75 76 77 78 79 80

Figure 20: Some Bhaiksuki numbers (from Dimitrov 2010: 54).
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Bhai. Sid. Sha.

)
&
<

Bhai. Sid. Sha. Dev.

% < . <

SIGN AA L L o T

SIGN 1 A (e f\ 'F
a

SIGN 11 . -:IIII:-'] Q[ }

SIGN U

AA

® 8 8
6s &
62

G

II

3
6
G

uu SIGN UU

VOC.R SIGN R
VOC.RR

S
G
SIGN RR &‘

VOC.L SIGN L o —

WG G & 6

VOC.LL — SIGN LL — —

SIGN E

a &8 & & a ¢ &

SIGN O <7 I ﬁ'

D N U T

A Q@ & 4 2 248 4 & 6 2
S H oA A [ /A A H A e g oy

® 8 & §
q a a

AU SIGN AU

Table 1: Comparison of vowel letters and signs of Bhaiksuki, Siddham, Sharada, and Devanagari.
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Bhai. Sid. Sha. Dev Bhai. Sid. Sha. Dev
KA A A F & m ® £ L T
e B QW @ e O U A
GA ¥ T T T NA 3 O Gl
oun W A W w0 Y Yy T
Nea ¥ U £ A & & B k7
CA 3 I ©mw = B ¥ X 3 El
a2 8 B BB e & {5 0¥
IA 22 TR (SR A | MA & 3 M T
m X F WA w W a7
wa o S R ORI mo & 7 1T X
A <» & T < LA ¥ a4 <& o
ma P* O O [} VA & x 3 q
s £ K5 T sa @ P "/
DDHA s F b ] SSA E Y Y q
wa M om v T s & H W 0¥
Ta 2 r 3 d HA £ & & T
ma O ¢ ¥

Table 2: Comparison of consonant letters of Bhaiksuki, Siddham, Sharada, and Devanagari.
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ISO/IEC JTC 1/SC 2/WG 2
PROPOSAL SUMMARY FORM TO ACCOMPANY SUBMISSIONS
FOR ADDITIONS TO THE REPERTOIRE OF ISO/IEC 10646*
Please fill all the sections A, B and C below.
Please read Principles and Procedures Document (P & P) from http://www.dkuug.dk/JTC1/SC2/WG2/docs/principles.html for
guidelines and details before filling this form.
Please ensure you are using the latest Form from http://www.dkuug.dk/JTC1/SC2/WG2/docs/summaryform.html.
See also http://www.dkuug.dk/JTC1/SC2/WG2/docs/roadmaps.html for latest Roadmaps.

A. Administrative

1. Title: Proposal to Encode the Bhaiksuki Script in ISO/IEC 10646
2. Requester's name: Script Encoding Initiative (SEI) / Anshuman Pandey (pandey@umich.edu) / Dragomir

____________________________ Dimitrov (dimitrov@staff.uni-marburg.de)
3. Requester type (Member body/Liaison/Individual contribution): ~~ Liaison contributon
4, Submission date: . __.2013-0722
5. Requester's reference (if applicable: ... -
6. Choose one of the following:

This is a complete proposal: Yes
(or) More information will be provided later:

B. Technical — General

1. Choose one of the following:
a. This proposal is for a new script (set of characters): ___Yes
Proposed name of script. Bhaiksuki

b. The proposal is for addition of character(s) to an existing block:
Name of the existing block:

2. Number of characters in proposal: 9%
3. Proposed category (select one from below - see section 2.2 of P&P document):
A-Contemporary B.1-Specialized (small collection) X  B.2-Specialized (large collection)
C-Major extinct D-Attested extinct E-Minor extnet
F-Archaic Hieroglyphic or Ideographic G-Obscure or questionable usage symbols
4. Is a repertoire including character names provided> Yes
a. If YES, are the names in accordance with the “character naming guidelines”
in Annex L of P&P document? ~___Yes
b. Are the character shapes attached in a legible form suitable for review? Yes

5. Fonts related:
a. Who will provide the appropriate computerized font to the Project Editor of 10646 for publishing the
standard?

6. References:

a. Are references (to other character sets, dictionaries, descriptive texts etc.) provided? Yes
b. Are published examples of use (such as samples from newspapers, magazines, or other sources)
of proposed characters attached? Yes

7. Special encoding issues:
Does the proposal address other aspects of character data processing (if applicable) such as input,
presentation, sorting, searching, indexing, transliteration etc. (if yes please enclose information)? Yes

8. Additional Information:

Submitters are invited to provide any additional information about Properties of the proposed Character(s) or Script
that will assist in correct understanding of and correct linguistic processing of the proposed character(s) or script.
Examples of such properties are: Casing information, Numeric information, Currency information, Display behaviour
information such as line breaks, widths etc., Combining behaviour, Spacing behaviour, Directional behaviour, Default
Collation behaviour, relevance in Mark Up contexts, Compatibility equivalence and other Unicode normalization
related information. See the Unicode standard at http://www.unicode.org for such information on other scripts. Also
see Unicode Character Database ( http://www.unicode.org/reports/tr44/) and associated Unicode Technical Reports
for information needed for consideration by the Unicode Technical Committee for inclusion in the Unicode Standard.

! Form number: N4102-F (Original 1994-10-14; Revised 1995-01, 1995-04, 1996-04, 1996-08, 1999-03, 2001-05, 2001-09, 2003-11,
2005-01, 2005-09, 2005-10, 2007-03, 2008-05, 2009-11, 2011-03, 2012-01)




C. Technical - Justification

1. Has this proposal for addition of character(s) been submitted before? | No
If YES explain
2. Has contact been made to members of the user community (for example: National Body,
user groups of the script or characters, other experts, etc.)? MES

If YES, with whom@?
If YES, available relevant documents:

3. Information on the user community for the proposed characters (for example:

size, demographics, information technology use, or publishing use) is included? NESH

Reference:
4. The context of use for the proposed characters (type of use; commonorrarey | Rare

Reference:
5. Are the proposed characters in current use by the user community? Yes

If YES, where? Reference:
6. After giving due considerations to the principles in the P&P document must the proposed characters be entirely
in the BMP? ___NA
If YES, is a rationale provided?
IfYES, reference:
7. Should the proposed characters be kept together in a contiguous range (rather than being scattered)?  Yes
8. Can any of the proposed characters be considered a presentation form of an existing
character or character sequence? No
If YES, is a rationale for its inclusion provided?
If YES, reference:
9. Can any of the proposed characters be encoded using a composed character sequence of either
existing characters or other proposed characters? | No
If YES, is a rationale for its inclusion provided?
If YES, reference:
10. Can any of the proposed character(s) be considered to be similar (in appearance or function)
to, or could be confused with, an existing character> | No
If YES, is a rationale for its inclusion provided?
If YES, reference:

11. Does the proposal include use of combining characters and/or use of composite sequences? Yes
If YES, is a rationale for such use provided> Yes
If YES, reference: Combining signs

Is a list of composite sequences and their corresponding glyph images (graphic symbols) provided?
If YES, reference:
12. Does the proposal contain characters with any special properties such as
control function or similar semantics? MES

13. Does the proposal contain any Ideographic compatibility characters? | No
If YES, are the equivalent corresponding unified ideographic characters identified?
If YES, reference:




