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Abstract. The transliterating Tibetan characters used specially to transliterate
foreign scripts have two collations: collation with the rules of native Tibetan
dictionary and with that of transliterating Tibetan dictionary. This paper pro-
poses two general structures for transliterating characters. Based on these
general structures, a collation scheme is developed so that all transliterating
characters can be collated correctly and effectively.
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1 Introduction

The Tibetan script is an alphasyllabary, a segmental writing system in which conso-
nant-vowel sequences are written as a unit. Tibetan has two alphabets: the native
Tibetan alphabet used in daily life of Tibetan people and the transliterating Tibetan
alphabet used specially to transliterate foreigner scripts especially the Sanskrit.

The native Tibetan has 30 consonants and four vowels. The 30 consonants are 7, ,
I, R5,8,8 K9, 5, 85§ 9983894635 qN5 and« while the four
vowels are &, &, & and & In addition to native Tibetan alphabet, a special alphabet was
invented so as to transliterate the Buddhist scripture written in Sanskrit. Because of
the exact one-to-one correspondence between this special invented alphabet and the
Sanskrit alphabet, any Sanskrit sentence can be converted into the Tibetan sentence
exactly and vice versa. This transliterating alphabet has 34 consonants and 16 vowels.
The 34 consonants are 1, ®, 9, 9, =, S, %, £, 8,9, 7,5, 7,8, %, 9, 95,5,5, % 45, § & 93
A, % 8 p, N 5, and 3, and the 16 vowels are &, «, 8, 8, «, &, &§ &§ 4 4, & & & & & and ss.
As shown in Fig. 1, the two alphabets are different but they share 28 letters 7, ®, 9, =,
5,855,389 88« aqqss 88 & and & in common.

The transliterating Tibetan is different from the native Tibetan in many ways. One

difference is that the transliterating Tibetan has two kinds of collation. The first kind
is that all the characters need to be collated are just the transliterating characters and
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Fig. 1. The native Tibetan alphabet (left) and the transliterating Tibetan alphabet (right)

the collation of these characters follows the sorting rules of the transliterating Tibetan
dictionary [1]. The second kind involves the collation of both the transliterating cha-
racters and the native Tibetan syllables, and the collation follows the sorting rules of
the native Tibetan dictionary [2].

Di Jiang et al. have proposed a sorting algorithm of Tibetan script [3]. Heming
Huang et al. have evaluated each Tibetan letter or symbol with the Unicode collation
element and proposed a general structure for collation of Tibetan syllables [4-5]. As a
matter of fact, they just collate both the transliterating characters and the native Tibe-
tan syllables with the sorting rules of the native Tibetan dictionary. Although, not
used so frequently, the transliterating characters are great in number: there are more
than 6600 transliterating Tibetan characters [6-7]. By far, it is still an open problem to
collate the transliterating Tibetan characters with the sort rules of the transliterating
Tibetan dictionary.

2 The Judgment of the Transliterating Tibetan Characters

To realize the second kind collation accurately, it is necessary to distinguish the trans-
literating characters from the native Tibetan syllables correctly.

It is easy to distinguish a transliterated sentence from a native Tibetan sentence. As
shown in Fig. 2, there is an inter-syllable separator ‘’ between every two syllables of
a native Tibetan sentence while there is no such separator in a transliterated sentence.

SRR I AT Y B
RS ES Y

Fig. 2. A native Tibetan sentence (row 1) versus a transliterated sentence (row 2)

Some transliterated characters or phrases are used as a common syllable in a native
Tibetan sentence. For example, the first syllable “4” in the first row of Fig. 2 is a
transliterating character; however, it is separated by ‘’ from others as if it is a native
syllable. Therefore, it is not easy to distinguish a transliterating character from the
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native Tibetan syllables under this circumstance. It should be judged with the native
Tibetan orthography. Generally, a pre-composed character is a transliterating charac-
ter if it meets one of the following conditions.

1) A pre-composed character has the transliterating vowel %, 2,4 88842797 ¢
or “s,

2) A pre-composed character has the diacritic sigh %, %, ‘"L:, ‘"':, =", or ™.

3) A pre-composed character has the transliterating consonants 3, 5T B RPES,
g, or g

4) A pre-composed character has two consonants, but the first consonant is none of
=, % and ¥ while the second consonant is none of %, €, &, and & Examples of such
characters are 51, % 3, and 5

5) A pre-composed character has three consonants, but the first one is none of =, %,

g, %, and §.
6) A pre-composed character has more than three consonants. Examples of such
characters are §, 3, and §.

7) A horizontal combination of several consonants, but there is no prefix consonant
or suffix consonant according to the restriction rules of native Tibetan Standard or-
thography to these positions. Examples of such combinations are "=, 7=g, 7= and
[RTAN |

8) A horizontal combination of a consonant and a pre-composed character, but the
consonant is neither the prefix consonant nor the suffix consonant. Examples of such
combinations are "R, 7%, &, 74, and ==-

9) A horizontal combination of several pre-composed characters, but the last one is

[NV

none of &, &, and 8. Examples of such combinations are 7, 7%, and 1.

3 The General Structure of Transliterating Characters

The collation of a transliterating character is not decided by its component letters
directly. A transliterating character may be decomposed into several syllables firstly
and then its collation is decided by those syllable series. Therefore, it is necessary to
describe the syllable of transliterating characters.

3.1 The Collation Rules of the Transliterating Tibetan Dictionary

A transliterating character may be the vertical composition of basic consonant, foot
consonant, and vowel and there are no concepts of prefix consonant, suffix consonant,
and superscript consonant. Therefore, the phrases 7%, 8=, and %5 belong to the chap-
ters 9, &, and < respectively; and the phrases A, g%, and 5& belong to the chapters = «,
and ¥ respectively. Furthermore, a transliterating syllable may have two foot conso-
nants and two vowels. For example, the syllable 7 has two vowels. The first one is
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and the second one is =5. The diacritics <, o, 4, ¢
first vowel either.

Before collation, a transliterating character or phrase should be decomposed into
syllable series. For example, to collate the phrase g, it should first be decomposed
into syllable series Y35 and then the collation of the phrase % is decided by the
corresponding syllable series YA,

, =, », m, and ~ should be treated as the

The collation of the single transliterating syllable is as follows.

1) The syllables with 7 as the basic consonant are sorted as
TR AT VT o Al T8 4% A8% TR AN TP T (followed
with those syllables that are the vertical combination of 3, 4, and "1 with the vowels
respectively).
2) The syllables with ™ as the basic consonant are sorted as 1).

3) The syllables with ® as the basic consonant are sorted as 1).

3.2 The General structure of All Transliterating Characters

As mentioned above, a transliterating syllable is a pre-composition of a basic conso-
nant with no more than two foot consonants and no more than two vowels. So, it has a
general structure as shown in Fig. 3.

VN2 L , Coas v |
BC [ w2 ! 1 |5 !
FCI 2
FC2 3

LoVl o4

Fig. 3. The general structure of a transliterating syllable (left) and its sort order (right). Where
V stands for the vowel, BC stands for the basic consonant, and FC stands for the foot
consonant.

If a transliterating character cannot be represented by the general structure, it
should be further decomposed into several syllables so that each of them can be
represented by the general structure. For example, the character % cannot be
represented by the general structure directly but it can be decomposed into syllable
series 7°3, and both the syllables % and € can be represented by the general structure.

4 Collation of Transliterating Characters

The transliterating characters have two kinds collation: 1) collated with the rules of
the native Tibetan dictionary and 2) collated with the rules of the transliterating cha-
racter dictionary.
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4.1  Collated with the Rules of the Transliterating Character Dictionary

When two transliterating characters are collated with the rules of the transliterating
character dictionary, the scheme of the transliterating character collation consists of
the following five steps as shown in Fig. 4.

Transliterating o | Syllable series o | Letter series Collation Compressed
> > Ll . Ll .
character element series collation element

Fig. 4. The scheme of the transliterating character collation

Step 1: Decompose each transliterating character into syllable series first.

Step 2: Expand each syllable further into the letter series according to the sort order
shown in Fig. 3. If there is no letter in a certain position, a space ‘0’ is used instead.

Step 3: Replace each letter in the letter series with the corresponding collation element.

Step 4: Compress the collation element series.

Step 5: Compare the two compressed collation element series and we have got the
collation result of two transliterating characters.

However, this paper just focuses on the first three steps.

To collate the two characters 3 and 3, for example, they should firstly be expanded
into syllable series “7%" and ‘T3’ respectively; and then each syllable is further ex-
panded into letter series, thus we have got “loooo™ €ooo’ and “oooo™ £ $oo’; Final-
ly, compare the two letter series as we compare two English strings and we have got
the collation result of two characters 3 and 3. Table 1 gives some more examples of
this kind collation.

Table 1. The collation of the transliterating characters with the rules of the transliterating
character dictionary

Characters | Syllable series Letter series
3 3 TmOooOt<000
3 A MmOoOoOns <00
3 nE TooooDFoOoOon
3 i o000y« 00°
3 3 [s:em
3 99 000092 0°
g atd AODO0* 00 ¢

4.2  Collated with the Rules of Native Tibetan Syllable Dictionary

A typical Tibetan syllable, such as S§°, is a two-dimensional combination of its let-
ters. To syllable S§%, the letter 9 at the center is the base consonant, the letter ¥ above
the base consonant is the head consonant, the letter = in the prefix position is the
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prescript consonant, the letter =, a variant of the letter =, is the foot consonant, the
sign ® is a representation of the vowel &, and the two letters 7 and ¥ after the base
consonant are the postscript consonant and the post-postscript consonant respectively.
The Tibetan orthography has strict restrictions to the letters in each position, for ex-
ample, only the letters 9, 5, =, #, and ? can appear in the prescript position.

A few native Tibetan syllables have two foot consonants. For example, the syllable
TJhas two foot consonants & and % and the syllable ¥ has two foot consonants € and “.
Furthermore, many transliterating characters, collected in the national standards of
P. R. China on Tibetan Character Set, have two foot consonants.

When a transliterating character is collated with the rules of the native Tibetan syl-
lable dictionary, a generalized structure should be constructed so that it can represent
both the transliterating syllables and the native Tibetan syllables. The left part of
Fig. 5 is such general structure.

V1/V2 6/7
[ pc HC | pcv2a [ prc | [ 5 3 7 3
BC 1
FC1 4
FC2 5
V1 6

Fig. 5. The generalized syllable structure (left) and the sort order of the component letters
(right). Where PC stands for the prefix consonant, HC stands for the head consonant, BC stands
for the basic consonant, FC stands for the foot consonant, V stands for the vowel, PC stands
fort the postscript consonant, and PPC stands for the post-postscript consonant.

When a transliterating character compares with a native Tibetan character or
another transliterating character with the rules of the native Tibetan dictionary, it
firstly should be decomposed into a serial of transliterating syllables as shown in the
middle column of Table 2; and then each syllable is decomposed into a letter series by
following the sort order shown in the right part of Fig. 5. If there is no letter in a cer-
tain position, a space ‘0’ is used instead; Finally, compare the two letter series shown
in the right column of Table 2.

Table 2. The collation of the transliterating characters and the native Tibetan characters

Characters or syllables | Syllable series Letter series

3 g 1OoO0o0ooongo:=0d
3 T 1OO0000ogo=0d«<0
2 i 000000000000
3 ’Wfﬂ OO0 0 00°
g g M0z c0fo

S S AN Loy g
3 39 0000000900 «
g B AoOoooooroonon®
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5 Conclusion

Compared with the native Tibetan characters, the transliterating characters are used
not so popularly; however, there are more than six thousands of them. Therefore, it is
necessary to study the collation of these transliterating characters. The paper proposes
two structures that can deal with the two kinds of collation of transliterating charac-
ters: collated with rules of native Tibetan dictionaries and with the rules of translite-
rating dictionaries. Based on the proposed structures, all transliterating characters can
be collated successfully and effectively with the rules of two different dictionaries.
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