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Algorithmic description of the 
decomposition and checking of a Classical 
Tibetan written syllable 
 

Elie Roux 
Buddhist Digital Resource Center 

Hélios Hildt 
Buddhist Digital Resource Center 

 

1 Introduction 
This document presents our research on the orthography of a Classical Tibetan syllable. The 

study of this question was triggered by attempts at defining the boundaries of well-formed written 
syllables in Classical Tibetan for NLP purposes. What we are trying to assess is the extend of the 
possibilities of which a modern Tibetan person would think as valid if they wanted to invent a new 
Classical Tibetan word. This is a necessary first step to be able to discriminate valid Classical Tibetan 
from other forms such as transliterated Sanskrit, or just mistakes. Of course, the syllable level is not 
enough for a full feature spell checker; but we hope our work will provide a basis for future work in 
this area, as well as a complete description of the various corner cases of syllable construction. This 
research has already been useful, allowing us to create 

 
• a basic spell checker for Classical Tibetan using the hunspell library 
• rules for collation of Classical Tibetan 

 
Formalizing the formation of the syllable led us to inspect the small differences between 

grammar books, both in Western and Tibetan language1. We then checked these differences against 
some chosen Tibetan dictionaries2 and the Derge Kangyur3. 

Our inquiry finally led us to study the way to decompose a syllable, discussing the ambiguous 
cases, as well as the formation of the Dzongkha syllable.                                                         
1 Our main readings in Western languages were (Tournadre and Dorje, 2005) and (Beyer, 1992), but we also consulted 
(Bacot, 1946) and (Das, 1915); the Tibetan sources were (སི་ȣ་པཎ་ཆེན་ཆོས་ཀིྱ་འɏང་གནས།, XVIIIth c.) and (ཚǃ་ཏན་ཞབས་ȯང་།, 2003). The 
bibliography used in this document can be downloaded on https://github.com/eroux/tibliography/ . 
2 The dictionaries we consulted are (Dorje et al., 2003), (ɥོན་ལམ།, 2016), (ȭང་དཀར་ɒོ་བཟང་འɋིན་ལས།, 2002), and in a lesser extent 
(Yisun, 1985), (ཆོས་ǰད་ɲོང་ཁ་ཚིག་མཛǑད་ཆེན་མོ།, 2010) and (Negi, 1993). We also consulted (Hill, 2010). 
3 (ཆོས་ཀིྱ་འɏང་གནས།, 1721) , input by Esukhia, https://github.com/Esukhia/derge-kangyur 
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2 Elements of a Tibetan syllable 

2.1 Description and vocabulary 

2.1.1 Basic description 

For the description of the different elements of a Tibetan syllable, we will take the vocabulary 
used in (Tournadre and Dorje, 2005). As an example, decomposing the syllable བȅངས་ results in radical 
letter ག, prefix བ, superscribed ར, subscribed ཡ, vowel accent   ◌ུ , first suffix ང and second suffix ས. Among 
these six categories, only the radical letter is mandatory, all the others are optional4. This constitutes 
a good framework for the description of the elements of a syllable but lacks a few elements. 

 

2.1.2 Missing elements 

First, some syllables (such as ʭགས་) contain a wasur (◌ྭ). These are traditionally considered as 
subscribed letters, with the ability to combine with other subscribed (as in ʋ). This last case breaks 
our initial description because it requires two optional subscribed letters instead of one, and the 
second can only be a wasur. Our proposal is to treat the wasur separately from the subscribed letters 
in order to keep things simple. So ʭགས་ would be decomposed as radical letter ད, wasur, first suffix ག, 
second suffix ས; and ʋ as radical letterག, subscribed ར and wasur. 

A second problem is the ɹ “suffix” (as in ལེɹ་, “chapter”, /leu/, 2 syllables): it not considered as 
a suffix in traditional grammars (that are usually completely silent about it), and does not have normal 
suffix properties. We will call it a special suffix. At most one can appear in a syllable. 

The third missing feature is affixed particles. These are appended to syllables with no suffixes 
or replace suffix འ. For instance མའི་ is decomposed as radical letter མ and affixed particle འི. Two affixed 
particles can even be combined, as in མའིའོ་. 

In order to describe the different elements, we will call f inal part what is written on the 
right side of the radical letter; main stack the radical and everything written above and below except 
vowel accents (so subscribed, superscribed letters and wasur). 

We also would like to introduce the notion of root, which is constituted of everything 
preceding the vowel accent or final part. This notion will come handy in some parts of this 
document, and is crucial for collation purposes. 

 

2.1.3 Formalization 

Now we can propose a formalization of the elements of the syllable with some symbols 
coming from the regular expressions: “?” means an element that can either be omitted or appear 
once, and “|” simply means an exclusive “or”: 

syllable = [root][vowel]?[f inal part]? 
root = [prefix]?[main-stack] 
main-stack = [superscribed]?[radical][subscribed]?[wasur]? 
final-part = ([special-suff ix][affixed-particles]?) | [suff ixes] | [aff ixed-particles] 
affixed-particles = [aff ixed-particle][aff ixed-particle]?                                                         

4 For the sake of simplicity, we will not consider that the “a” vowel accent or the first suffix འ are implied when no vowel 
accent or first suffix is present. 
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suff ixes = [f irst-suffix][second-suffix]? 
 
Note that although this is the way a syllable is built, some syllables can have mutiple 

decomposition possibilities according to this scheme. For instance བར་ can be decomposed as either: 
 

• radical བ + suffix ར (/bar/, “between”) 
• radical བ + affixed particle ར (either /war/ nominalizer+oblique mark, or /bar/ “cow”+oblique 

mark) 
 
This schema also doesn’t account for implied suffix འ: for instance if དཀའི་ did not have its 

affixed particle, it would be དཀའ་, and for some purposes it may also be useful to retain this 
information, but we chose the most simple schema for readability purposes. 

 

2.2 Constraints on the construction of a syllable 

In this part we will study the different possibilities of construction of these elements, first for 
each element taken independently, then the constraints of their relations. 

 

2.2.1 Simple constraints 

All consulted sources agree on all the constraints on the different elements except the special 
suffix. These constraints are: 

 

• prefix can be ག ད བ མ or འ 

• first suffix can be ག ང ད ན བ མ འ ར ལ or ས 

• second suffix can be ས5 

• superscribed can be ར ལ or ས 

• subscribed can be ◌ྱ ◌ྲ or ◌ླ 

• radical letter can be ཀ ཁ ག ང ཅ ཆ ཇ ཉ ཏ ཐ ད ན པ ཕ བ མ ཙ ཚ ཛ ཝ ཞ ཟ འ ཡ ར ལ ཤ ས ཧ  or ཨ 

• vowel accent can be ◌ི ◌ ◌ུ ◌ེ or  ◌ ོ  
• wasur is ◌ྭ 

• affixed particle can be འི འོ འང འམ ར or ས 

 
When inspecting the different constraints on the relation between elements, we can see some 

consistent lists among all sources: 
 

• Ǫ Ȃ ȏ Ț ȟ Ȧ Ȱ ȷ ɔ ɣ ɬ ɲ  for superscribed ར + radical letter 

• Ǯ Ȇ ȑ Ȗ Ȝ Ȩ Ȳ ɀ ɖ ʈ  for superscribed ལ + radical letter                                                         
5 Old Tibetan also has ད. 



Roux and Hildt: Algorithmic description of the decomposition of a Classical Tibetan syllable 

53 
 

• ǰ Ȉ ȓ ȡ Ȫ ȴ ȹ ɂ ɘ ɥ ɮ  for superscribed ས + radical letter 

• ཀྱ ཁྱ གྱ Ⱦ ɉ Ɏ ɟ   for radical letter + subscribed ཡ 

• ཀླ གླ ɒ ɷ ɼ ʃ    for radical letter + subscribed ལ 

• Ǭ Ȅ ʍ     for superscribed ར + radical letter + subscribed ཡ 

• ǲ Ȋ Ʉ ɚ ɧ    for superscribed ས + radical letter + subscribed ཡ 

 

2.2.2 Methodological choices 

But other constraints are inconsistent among sources. Before we expose the constraints we 
see as the most relevant, we must expose our methodological choices. 

First, the language we deal with is what is usually called Classical Tibetan; and we take it in 
a modern perspective: XXIth century Classical Tibetan. This leads us to consider that some old texts 
contain errors even if they follow what the rules of Classical Tibetan were at their period. 

The syllables we are inspecting are what is sometimes referred to as ཁིྲམས་མȬན་གྱི་ཚǃག་བར།, literally 
“legal syllables”. While there is no clear cut definition of this concept, we exclude syllables appearing 
solely in 1. transliterated foreign languages, 2. proper nouns6 , 3. misspellings, 4. words in other 
languages such as Zhang zhung language (ཞང་ɵང་ǰད་) or Dzongkha; but we chose to include 1. 
onomatopoeia (Ȍ་ǰད་), 2. regional orthographies (ɺལ་ǰད་), 3. words coming from Old Tibetan (བȰ་ȟིང་), 4. 
words that are alternate spellings of other words. When a syllable comes from such a word, it will be 
suffixed by (OT) for Old Tibetan, (O) for onomatopoeia, (R) for regional words or (AS) for alternate 
spelling. 

There is a whole spectrum of choices that can be taken for this kind of research, on one side 
of the spectrum we could have taken all the syllables in a purely Tibetan dictionary such as (Dorje et 
al., 2003) and consider that only these are legal syllables. On the other side we can take the most 
inclusive constraints on the formation of a legal syllable and state that all the combinations respecting 
these constraints are legal. We chose an in-between solution: quite strict constraints and listing 
exceptions. This has the inconvenience to imply some subjectivity in the words we include or exclude 
based on the supposed relevance of the sources, but we hope that the article will go in enough details 
to allow anyone to adapt this strategy to their own needs. 

 

2.2.3 Constraints on the subscribed ར 
The subscribed ར has the following possible combinations with radical letters in all the 

grammars we consulted: ཀྲ ཁྲ གྲ Ȯ ȼ ɋ ɐ and ʁ. But some sources list additional possibilities: Ȥ ˧ ʆ ˳ and 
ɡ. Among these, ɡ and˧ are extremely rare and appear only in the following words: ཨ་ɡ་ (“mango”) and 
˧ིག་˧ིག་(O), so we consider the syllables ɡ་ and ˧ིག་ as exceptions7. ʆ is present in many words so we 
can count it as regular. Ȥ is present only in Ȥ་ (“ape”), Ȥེས་སམ་ (“powder”) and པ་Ȥ་ (name of a particular                                                         
6 Even the very common person names ཀɣ་ and པͪྨ་ are not considered “legal syllables”, so we consider other proper nouns 
shouldn’t. We do not consider the names of plants or lunar mansions as proper nouns when they do not come directly 
from a foreign language. 
7 An “exception” here means that no other syllable can be built with these stacks, for instance ɡན་    would not be considered 
legal. 
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design), so we consider the syllables Ȥ་ and Ȥེས་ as exceptions. We have not been able to find any 
word with the main stack ˳ except proper nouns, so we don’t consider it as a possibility at all. 

For combinations with radical letter and superscribed ས, all sources indicate Ǵ Ȍ Ɇ and  ɜ. 
Some indicate ɩ and ͙. ͙ is present only in rare words such as ོ͙ན་, όֶФབས་ (two lunar mansions), and 
ེ͙ལ་ཞི (OT, “disordered”); ɩ is only found in ɩ་ (“speak”), ɩང་(OT, “speak”) and derivatives: ɩོས་ ɩས་ ɩེ་ 
ɩེས་ ɩེང་ ɩངས་,8 so we consider only these exceptions as valid for ɩ and ͙. 

One of the sources not citing ɩ nor ͙ as likely to be used in new words is (Beyer, 1992), 
invoking phonological reasons. 

 

2.2.4 Constraints on the wasur 

Wasurs explanation is even more different among sources. All the source for main stacks with 
wasurs give at least ཀྭ ཁྭ གྭ ʦ ʭ ʴ ʷ ʸ ʻ ʼ ʽ ˀ ʋ ʌ and ʏ. It is also possible to find ʫ, ʳ and ʿ in some others. 
Our research showed that the word Ѻϫ་ (contraction of Ȯ་བ་) can also be found in dictionaries. 

The main problem with these descriptions is that they are too loose: among the many 
possibilities of syllables containing a wasur, so few exist that it seems easier to see them as exceptions. 
Also, the wasur does not seem to be used in the creation of new words9, so we chose to treat the 
syllable with wasurs as exceptions and list them. We have been able to list the following 25 syllables: 

10 
 

ཀྭ་(O) ཀྭའི་(O) ཁྭ་ གྭ་ ʋ་ ʦ་ ʭོ་(OT) ʭངས་ ʭགས་ Ѻϫ་ ʏ་ ʌ་ ʴ་ ʴབ་ ʷ་ ʸ་ ʻ་ ʼ་ ʽ་ ʿོ་ བʿ་ བʿོ་(last three: O, AS for བས་ོ) 
ˀ་ ˀག་(in ɉེ་ˀག་, OT for ɜང་ɬི་, “honey”) ˀགས་. 

 

2.2.5 Constraints on prefix+radical 

The following rules on prefixes are found in all grammars: 
 

• ག can only be prefix of ཅ ཉ ཏ ད ན ཙ ཞ ཟ ཡ ཤ or ས 

• ད of ཀ ག ང པ བ or མ 

• བ of ཀ ག ཅ ཏ ད ཙ ཞ ཟ ཤ or ས 

• མ of ཁ ག ང ཆ ཇ ཉ ཐ ད ན ཚ or ཛ 

• འ of ཁ ག ཆ ཇ ཐ ད ཕ བ ཚ or ཛ 

 
But (Tournadre and Dorje, 2005) gives other possibilities for prefix བ combined with ང ཇ ཉ ན 

and ཛ. This difference can easily be explained: in these cases, བ cannot be prefix of the radical letter 
when there is no superscribed (ex: བངའ་ is impossible), it only can when a superscribed is present (ex: 
བȏ་).                                                         
8 These possibilities are found in the various sources of (Hill, 2010). 
9 (Tsering, 2006) does not list any word with wasur. 
10 We did not include ˻་, བʿེ་ (in proper nouns), ʻང་, ʻི་, ʭང་ (Zhang zhung language), ʭ་, ʫོན་, ཀྭན་, ཀྭས་, ˀང་ (Chinese), ʭོགས་ (given 
only in (མཁར་Ȫོད་Ȱོ་Țེ་དབང་Ɋག, 1979)), ʭ, ʸོ nor ̕ (Dzongkha). 
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2.2.6 Constraints on root 

The main additional constraint found in traditional grammar is that prefixes ག ད མ and འ 
cannot appear when a superscribed letter is present. 

But (སི་ȣ་པཎ་ཆེན་ཆོས་ཀྱི་འɏང་གནས།, XVIIIth c.) goes in more details and gives a more specific list of 
possible combinations of roots11. Leaving aside the wasurs and the naked radical letters, the given 
possibilities are the following: 

 
ཀྱ ཀྲ ཀླ དཀ དཀྱ དཀྲ བཀ བཀྱ བཀྲ བཀླ Ǫ Ǭ Ǯ ǰ ǲ Ǵ བǪ བǬ བǰ བǲ བǴ ཁྱ ཁྲ མཁ མཁྱ མཁྲ འཁ འཁྱ འཁྲ གྱ གྲ གླ དག དགྱ དགྲ བག བགྱ བགྲ མག 

མགྱ མགྲ འག འགྱ འགྲ Ȃ Ȅ Ȇ Ȉ Ȋ Ȍ བȂ བȄ བȈ བȊ བȌ དང མང ȏ ȑ ȓ བȏ བȓ གཅ བཅ Ȗ མཆ འཆ མཇ འཇ Ț Ȝ བȚ གཉ མཉ ȟ ȡ བȟ བȡ Ȥ གཏ བཏ 
Ȧ Ȩ Ȫ བȦ བȨ བȪ ˧ མཐ འཐ Ȯ གད བད མད འད འȮ Ȱ Ȳ ȴ བȰ བȲ བȴ གན མན ȷ ȹ ͙ བȷ བȹ Ⱦ ȼ དཔ དȾ དȼ ɀ ɂ Ʉ Ɇ ɉ ɋ འཕ འɉ འɋ Ɏ ɐ ɒ 
དབ དɎ དɐ འབ འɎ འɐ ɔ ɖ ɘ ɚ ɜ ɟ ɡ དམ དɟ ɣ ʍ ɥ ɧ ɩ གཙ བཙ ɬ ɮ བɬ བɮ མཚ འཚ མཛ འཛ ɲ བɲ གཞ བཞ ɷ གཟ བཟ བɷ གཡ ɼ བɼ གཤ བཤ 
ʁ ʃ གས བས བʁ བʃ ʆ ʈ 

 
(ཚǃ་ཏན་ཞབས་ȯང་།, 2003) also gives two exceptions of syllables that do not follow these constraints: བགླ་ and 
མȮོན་. We were able to find མȮོན་ as an abbreviation of མདོ་Ȯན་ (“to remember a sutra”) in (བȵ་ཡིག་གསེར་གྱི་ཨ་ལོང་། 
/ A Handbook of Abbreviations, 2011), but did not find བགླ་ in the sources we consulted12, so we do 
not consider them valid. We also found བǮལ་ cited in (Kirtivajra, 1982), but we are not sure of its 
relevance. 

As noted earlier, our proposal is to also to remove Ȥ, ˧, ͙, ɡ and ɩ from the list and only 
consider the exceptions listed in previous paragraphs. 

It would be possible to also treat the following as exceptions instead of rules: 
 

• བརྐྱ found only in བརྐྱང་ and བརྐྱངས་ (both: “to extend”) 

• བཀླ found only in བཀླག་, བཀླགས་ (both: “to read out loud”), བǩབ་ and བǩབས་ (both: “to wear”) 

• བȂ found only in བȂད་ (“to smile”) and བȂལ་ (“to get past”) 

 
But most of these pertain to conjugation and restricting these possibilities may not be wise, 

as  new verbs using these may appear in the future. 
 

2.2.7 Constraints on vowels and suffixes 

The most documented rule for suffixes is that the second suffix ས can only be found after 
the first suffixes ག ང བ or མ. 

We have not been able to find any constraint on vowels or first suffixes other than འ. 
For first suffix འ, the rule given in (Beyer, 1992) can be easily verified; we choose to formalize 

it as follows: first suffix འ can only appear in syllables with one prefix, no superscribed, no subscribed 
and no vowel accent. We can thus easily list 48 possible syllables with suffix འ: 

                                                         
11 Although the list is not given directly, it is quite straightforward to infer, and it is given more directly in (Das, 1915) 
and (ཚǃ་ཏན་ཞབས་ȯང་།, 2003). 
12 Although they have been found in (ས་ཆེན་ཀུན་དགའ་ȡིང་པོ, 1092), which we did not have time to fully explore for this article. 
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དཀའ་ བཀའ་ མཁའ་ འཁའ་ དགའ་ བགའ་ མགའ་ འགའ་ དངའ་ མངའ་ གཅའ་ བཅའ་ མཆའ་ འཆའ་ མཇའ་ འཇའ་ གཉའ་ མཉའ་ གཏའ་ བཏའ་ མཐའ་ 
འཐའ་ གདའ་ བདའ་ མདའ་ འདའ་ གནའ་ མནའ་ དཔའ་ འཕའ་ དབའ་ འབའ་ དམའ་ གཙའ་ བཙའ་ མཚའ་ འཚའ་ མཛའ་ འཛའ་ གཞའ་ བཞའ་ གཟའ་ བཟའ་ 
གཡའ་ གཤའ་ བཤའ་ གསའ་ བསའ་ 

 
The only legal syllables with suffix འ not in this list are དམེའ་(OT, AS for དམེ་, “unclean”) and 

བȰའ་(OT, AS for བȰ་, “sign”)13. We can also find the onomatopoeia མེའ་(O), in which the suffix འ 
cannot be replaced by an affixed particle, which could maybe be pushed forward as in the 
(extremely unlikely) མེའའི་. 

 

2.2.8 Constraints on affixed particles 

Affixed particles can only appear when there is no suffix or first suffix འ, in which case the 
first suffix འ is replaced by the affixed particle. Affixed particles are mutually exclusive except འི འོ that 
can be combined (འིའོ)14. This combination is only documented in (Beyer, 1992) but we were able to 
find this pattern around 200 times in (ཆོས་ཀྱི་འɏང་གནས།, 1721). No other combination seems possible. 

The pronunciation of affixed particles and special suffxes depend on the dialects and the 
context, sometimes adding one or several phonetic syllables. This complex topic will not be discussed 
here as it has no impact on the matter at hand. 

 

2.2.9 Special suffixes 

Special suffixes are very rarely documented, we did not find any documentation in Tibetan 
language. The special suffix is similar to a suffix, but can be followed by an affixed particle (without 
being removed). 

As this feature is not common, we choose to list the syllables containing a special suffix ɹ: 
 

ɐའོ་ ʃེའོ་ ཀɹ་ ཀིɹ་ ཀེɹ་ ཁིɹ་ ཁེɹ་ ཁྱིɹ་ ཁྱེɹ་ ཁྲིɹ་ ཁྲེɹ་(OT) གɹ་ གྲིɹ་ གྲེɹ་ གླེɹ་ འགིɹ་ Ȃེɹ་ Ȉɹ་ Ȉེɹ་ Ȋེɹ་ Ȍེɹ་ ȏེɹ་ ȓེɹ་ ཅེɹ་ གཅིɹ་ གཅེɹ་ 

Ȗེɹ་ Țེɹ་ ཉེɹ་(OT) ȡེɹ་ ཏེɹ་ གཏེɹ་ Ȧɹ་ Ȧེɹ་ Ȫེɹ་ ཐɹ་ ཐིɹ་ ཐེɹ་ ཐོɹ་ མཐེɹ་ དེɹ་ Ȯེɹ་ མདེɹ་ Ȱེɹ་ Ȳེɹ་ ȴེɹ་ ནɹ་ ནེɹ་ ȹེɹ་ དཔེɹ་ ɂɹ་(R) ɂེɹ་(OT) 

Ʉིɹ་ Ɇེɹ་ ɋɹ་ ɋེɹ་ འཕེɹ་(OT) བེɹ་ Ɏɹ་ Ɏིɹ་ Ɏེɹ་(AS for Ɏིɹ་) ɐɹ་ ɐེɹ་ ɐོɹ་ འབེɹ་(OT) ɜེɹ་(OT) མིɹ་ ɟིɹ་(OT, AS for མིɹ་) ɣེɹ་

(OT, AS for ɥེɹ་) ɥེɹ་(OT) ཙིɹ་ གཙǃɹ་ ɬིɹ་ ɬེɹ་ ཚɹ་ ཚǃɹ་ མཚǃɹ་ མཚǃɹ་ ɲིɹ་ ɲེɹ་ གɵɹ་ ཟེɹ་ ཡེɹ་(OT) གཡིɹ་ རེɹ་ ལɹ་(OT) ལིɹ་(AS 

for ལེɹ་ in་ ལིɹ་ཐོ་) ལེɹ་ ཤɹ་ ཤེɹ་ སིɹ་ སེɹ་ ʁིɹ་ ʃེɹ་ བསེɹ་ ཨɹ་15 

 
Other special suffixes appear exceptionally, they are འོ in ɐའོ་ (R, AS for ɐ་བོ་, “buckwheat”), ʃེའོ་ 

(OT, “conversation”) and ཀྭའི་ (O).16 
 

                                                        
13 We did not consider བȦའ་ given in (མཁར་Ȫོད་Ȱོ་Țེ་དབང་Ɋག, 1979) as this source is not considered reliable. 
14 Note that this allows to build written syllables with the 4 vowels such as ལེɹའིའོ་ (“the one of the chapter”), pronounced 
[lewyːjoː] (3 syllables) by one informant with a Standard Tibetan accent. 
15 It doesn’t include ǧɹ་ Ǻɹ་ Ȋིɹ་ Ȭɹ་ ȭɹ་ ཕེɹ་ ɞɹ་ ɰɹ་ ལོɹ་ ʅɹ་ ཧེɹ་ ʇɹ་ ཙǃɹ་ (found in Chinese words), གོɹ་ འགོɹ་ (found in Sanskrit words), 
ནོɹར་ (Mongolian), ཀྲɹ་ ཅོɹ་ གཅོɹ་ nor Ȯིɹ་ (found in proper names). 
16  (Tournadre and Dorje, 2005) also cites འེ but doesn’t give any example and we were not able to find any. 
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3 Decomposing a syllable 

3.1 Finding the main stack  

What we propose here is to find the main stack in any valid syllable. Once the main stack is 
found, a set of rules described in a later section can be applied to find the different elements. Some 
rules found in (Tournadre and Dorje, 2005) describe a general way for doing that but are not precise 
enough to be implemented. For instance they would fail in cases such as བའི་, ལེɹ་, བའམ་, etc. Based on 
the information we gathered from our research, we propose to apply the following rules in this 
particular order17: 

 
1. if the syllable contains a subscript, superscript or wasur then the main stack is what 

contains it (ex: དɎངས་ → Ɏ) 
2. if a letter other than འ carries a vowel then it is the main stack (གཞི་ → ཞ) 
3. if a vowel is carried by འ and འ is the first letter then འ is the main stack (འོད་ → འ) 
4. if a vowel accent is carried by an འ which is not the first letter, the main stack is before 

the first འ with a vowel18 (མའིའོ་ → མ) 
 
The following rules deal with syllables with no vowel, superscribed, subscribed nor wasur, only 
composed of letters that could be radical letters: 
 

5. if the syllable has three or four letters and ends with འང or འམ, then the main stack is 
right before འང or འམ19 (བའམ་ → བ) 

6. if the syllable is composed of only one letter this letter is the main stack 
7. if the syllable contains two letters, then the first is the main stack (བར་ → བ) 
8. if the syllable contains four letters, the main stack is the second letter (བཟབས་ → ཟ) 

 
The following rules deal with syllables composed of a sequence of 3 simple letters: 
 

9. if the final letter is not ས, then the main stack is the second letter (བཟའ་ → ཟ) 
10. if the first letter cannot be a prefix to the second letter when it has no superscribed nor 

subscribed (see above for conditions on prefixes), then the main stack is the first letter 
(ཐགས་ →  ཐ) 

11. if ས cannot be second suffix after the second letter if it was a first suffix (meaning the 
second letter is not ག, ང, བ nor མ), then the main stack is the second letter (གནས་ → ན) 

3.2 Ambiguous syllables 

If the syllable doesn’t match any of the above rules, then it is ambiguous. These syllables are 
those with no explicit vowel, no superscribed, no subscribed, no wasur, three letters, a final ས, the first 
letter can be a prefix to the second letter with no superscribed nor subscribed, and the second letter 

                                                        
17 This means that the first rule the syllable will match will be the one determining the main stack. This has the advantage 
to be transcribed easily into computer code. 
18 This rule also works for Old Tibetan using འྀས. The only exception to this rule is the very unlikely མེའའི་(O), but the 
legality of this syllable is not clear. 
19 This rule could be extended for Old Tibetan with འར. 
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is ག, ང, བ or མ. It is easy to find the  9 corresponding cases: མངས་, མགས་, དབས་, དངས་, དགས་, དམས་, བགས་, འབས་ and 
འགས་. 

For each of these cases we have three possible structures: 
 

1. ས is a second suffix (e.g. མངས་ can be decomposed as radical མ, suffix ང, second suffix ས, we note 
this decomposition མ|ངས) 

2. ས is a suffix (e.g. མངས་ is radical ང, prefix མ, suffix ས, noted མང|ས) 
3. ས is an affixed particle (e.g. མངས་ radical ང, prefix མ, suffix འ replaced by affixed particle ས, noted 

མང|འ+ས) 
 

Case 2 and 3 have equivalent pronunciations but are important to distinguish because they 
will imply a different analysis in terms of  lemmatization and part of speech tagging. 

In order to decide where the main stack is, the only way is to take the decomposition with 
the highest probability according to our knowledge of the Tibetan language. 

Let's review the different possibilities for the 9 cases, prefixing by * a form unattested in the 
dictionaries we consulted: 

 

• མངས་: མ|ངས, *མང|ས, མང|འ+ས → ambiguous, མ as main stack is more intuitive to our Tibetan 

informants 

• འབས་: *འ|བས, *འབ|ས, འབ|འ+ས → བ is the main stack 

• མགས་: *མ|གས, *མག|ས, *མག|འ+ས → ambiguous, མ as main stack is more intuitive to our Tibetan 

informants 

• བགས་: བ|གས, *བག|ས, *བག|འ+ས → བ 

• འགས་: *འ|གས, འག|ས, འག|འ+ས → ག 

• དབས་: *ད|བས, དབ|ས (OT), དབ|འ+ས → བ 

• དགས་: *ད|གས, དག|ས, དག|འ+ས → ག 

• དངས་: ད|ངས (misspelling of ʭངས་20), *དང|ས, *དང|འ+ས → ད 

• དམས་: *ད|མས, དམ|ས, དམ|འ+ས → མ 

 

3.3 Decomposition of the syllable 

Once the main stack is found, the prefix, vowel accent and wasur are immediate to find. If a 
superscript or subscript is present, they can be immediately found with the rules exposed in “Simple 
constraints”. 

Suffixes can be immediately classified between special suffix, first suffix, second suffix and 
affixed particle; the exceptions are ས and ར, plus the syllables ཀྭའི་, ɐའོ་, ʃེའོ་. The latter are very rare and 
the context should make it obvious, but they are not decidable at syllable level.                                                         
20 Attested in (Negi, 1993) (vol. 6) and (Duff, 2000). 
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The disambiguation of ས and ར can sometimes be done at syllable level according to the 
existence or absence of one version of the syllable; ex: in ཐས་, ས can only be affixed particle, because 
radical ཐ + suffix ས is nowhere to be found in dictionaries. 

But many common cases are not decidable without the context. The most infamous example 
would be the very common བར་, in which we cannot decide if ར is suffix or affixed particle (see 2.1.3). 
This is a very significant difficulty for some areas of NLP because this ambiguity makes phonetic 
transcription, particle inflection, etc. dependent of the context and thus difficult to achieve 
systematically. Note that this does not impact collation as both forms are strictly equivalent from this 
point of view. 

We implemented this decomposition in a very simple software21 and tested it against all the 
data produced for (Hildt, 2016), based on (ཚǃ་ཏན་ཞབས་ȯང་།, 2003). The only two differences were two 
different choices for ambiguous syllables, so the main rules succeed on 100% of the ~18000 syllables. 

 

3.4 The Dzongkha syllable 

Dzongkha syllables have the same general structure as the Tibetan syllable, with some 
variations we will detail here. The rules we describe come mostly from (གཞི་རིམ་ɲོད་ཁའི་བȰ་གɵང་།, 2010) and 
private discussions with members of the Dzongkha Development Commission (hereafter referenced 
as DDC) about a Dzongkha syllable spell checker for the hunspell library22. During these discussions, 
we received an official list of 48,721 words from the DDC, which have been our main resource for 
research. 

 

3.4.1 Additional wasurs and ɹ forms 

 The word list we received contains the following wasurs and ɹ forms that have not been 
encountered in Classical Tibetan sources: 
 ཅིɹ་ ཇིɹ་ ཏɹ་ དɹ་ ནིɹ་ བོɹ་ ཙɹ་ ཚིɹ་ ཞིɹ་ ȟིɹ་ Ȧིɹ་ Ȩེɹ་ ʈིɹ་ ཤིɹ་ ȴིɹ་ ཧɹ་ ཧིɹ་ གྭɹ་ ʭ་ ʸོ་ ̕་ 

 

3.4.2 Additional affixed particles 

In addition to the Classical Tibetan affixed particles, it is also possible to find the following 
particles in affixed form: པ པོ བ བོ མ མ.ོ All these particles are written at the end of a syllable in their 
usual form, except བ which is noted ཝ (as in དཝ་, not དབ་, which would introduce some ambiguity with 
the བ suffix). We were able to infer the following rules: 

 

• no other affixed particle can be affixed after these particles (ex: Ȅལཔོའི། is not correct) 

• unlike other affixed particles, they do not replace the འ suffix (ex: མདའབོ། is correct) 

• possible combinations of suffix + particles are given in (གཞི་རིམ་ɲོད་ཁའི་བȰ་གɵང་།, 2010), we reproduce 

the table here: 

                                                         
21Available on https://github.com/eroux/tibetan-spellchecker/tree/master/examples. 
22 Available on https://github.com/eroux/hunspell-dz. 
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 པ པོ བ༼ཝ༽ བོ མ/ མོ 
ག x x   x 
ང x x   x 
ད x x x  x 
ན x x   x 
བ x    x 
མ x x    
འ   x x x 
ར x x x  x 
ལ x x x  x 
ས x x x  x 
- x x x x x 

 
At the time of the redaction of this article, some questions are still pending, like the possibility 

to affix one of these particles after the special suffix ɹ, or the case of the following syllables found in 
the official lists: ནོརɍ་ རིལɍ་ ɲིɍ་ (we are not sure if these are errors or if other fusion with ɍ or other 
syllables are possible). 
 

4 Conclusion 
We have described all the possible combinations of a Classical Tibetan syllable, listing all 

constraints and exceptions we found, resulting in a complete set of rules easy to implement in a 
computer language. 

An immediate application has been to implement the rules in a spell checker running with 
the hunspell library,23 freely available on https://github.com/eroux/hunspell-bo. Our formalization of 
the ɹ and འ endings allowed us to implement stricter rules in our spell checker and detect more 
potential mistakes. 

We have also managed to build solid rules for the decomposition of a Classical Tibetan 
syllable, listing ambiguities and possible disambiguation. 
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APPENDIX: The list of valid roots and exceptions 

The following pages contain the complete lists of valid roots and exceptions, easily deducible 
from this article. They are in a simple form: 

 
RootOrSyllable/PropertySuffix 

 
Where PropertySuffix is: 
 

• A if any vowel + suffix or affixed particle can appear after the root, with the exception of the 
suffix འ 

• NB if any vowel + suffix or affixed particle can appear after the root, but at least one has to 
appear 

• C if only affixed particles can appear after the root or syllable 
 

Note that we take special suffixes into account separately. 
 

As an example, ཀ/A means that all the following possibilities are valid: 

ཀ, ཀག, ཀགས, ཀང, ཀངས, ཀད, ཀན, ཀབ, ཀབས, ཀམ, ཀམས, ཀལ, ཀའི, ཀའིའོ, ཀའོ, ཀའང, ཀའམ, ཀར, ཀས, 

ཀི, ཀིག, ཀིགས, ཀིང, ཀིངས, ཀིད, ཀིན, ཀིབ, ཀིབས, ཀིམ, ཀིམས, ཀིལ, ཀིའི, ཀིའིའོ, ཀིའོ, ཀིའང, ཀིའམ, ཀིར, ཀིས, 

ཀུ, ཀུག, ཀུགས, ཀུང, ཀུངས, ཀུད, ཀུན, ཀུབ, ཀུབས, ཀུམ, ཀུམས, ཀུལ, ཀུའི, ཀུའིའོ, ཀུའོ, ཀུའང, ཀུའམ, ཀུར, ཀུས, 

ཀེ, ཀེག, ཀེགས, ཀེང, ཀེངས, ཀེད, ཀེན, ཀེབ, ཀེབས, ཀེམ, ཀེམས, ཀེལ, ཀེའི, ཀེའིའོ, ཀེའོ, ཀེའང, ཀེའམ, ཀེར, ཀེས, 

ཀོ, ཀོག, ཀོགས, ཀོང, ཀོངས, ཀོད, ཀོན, ཀོབ, ཀོབས, ཀོམ, ཀོམས, ཀོལ, ཀོའི, ཀོའིའོ, ཀོའོ, ཀོའང, ཀོའམ, ཀོར, ཀོས 

 

དཀ/NB implies the following valid possibilities: 

དཀའ, དཀག, དཀགས, དཀང, དཀངས, དཀད, དཀན, དཀབ, དཀབས, དཀམ, དཀམས, དཀལ, དཀའི, དཀའིའོ, དཀའོ, དཀའང, དཀའམ, དཀར, དཀས, དཀི, 

དཀིག, དཀིགས, དཀིང, དཀིངས, དཀིད, དཀིན, དཀིབ, དཀིབས, དཀིམ, དཀིམས, དཀིལ, དཀིའི, དཀིའིའོ, དཀིའོ, དཀིའང, དཀིའམ, དཀིར, དཀིས, དཀུ, དཀུག, དཀུགས, དཀུང, 

དཀུངས, དཀུད, དཀུན, དཀུབ, དཀུབས, དཀུམ, དཀུམས, དཀུལ, དཀུའི, དཀུའིའོ, དཀུའོ, དཀུའང, དཀུའམ, དཀུར, དཀུས, དཀེ, དཀེག, དཀེགས, དཀེང, དཀེངས, དཀེད, དཀེན, 

དཀེབ, དཀེབས, དཀེམ, དཀེམས, དཀེལ, དཀེའི, དཀེའིའོ, དཀེའོ, དཀེའང, དཀེའམ, དཀེར, དཀེས, དཀོ, དཀོག, དཀོགས, དཀོང, དཀོངས, དཀོད, དཀོན, དཀོབ, དཀོབས, དཀོམ, 

དཀོམས, དཀོལ, དཀོའི, དཀོའིའོ, དཀོའོ, དཀོའང, དཀོའམ, དཀོར, དཀོས 

 

And ཀིɹ/C implies ཀིɹ, ཀིɹའི, ཀིɹའིའོ, ཀིɹའོ, ཀིɹའང, ཀིɹའམ, ཀིɹར, ཀིɹས. 

These lists constitute the basis of the spell checker we built and are available on our git 

repository. 

 We have tested our spell checker against the data of (Hildt, 2016) and have only found 
expected discrepancies, due to the treatment of syllables built on Ȥ, ˧, ͙, ɡ and ɩ as exceptions.
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Regular: 

 

ཀ/A 

ཀྱ/A 

ཀྲ/A 

ཀླ/A 

དཀ/NB 

དཀྱ/A 

དཀྲ/A 

བཀ/NB 

བཀྱ/A 

བཀྲ/A 

བཀླ/A 

Ǫ/A 

Ǭ/A 

Ǯ/A 

ǰ/A 

ǲ/A 

Ǵ/A 

བǪ/A 

བǬ/A 

བǰ/A 

བǲ/A 

བǴ/A 

ཁ/A 

ཁྱ/A 

ཁྲ/A 

མཁ/NB 

མཁྱ/A 

མཁྲ/A 

འཁ/NB 

འཁྱ/A 

འཁྲ/A 

ག/A 

གྱ/A 

གྲ/A 

གླ/A 

དག/NB 

དགྱ/A 

དགྲ/A 

བག/NB 

བགྱ/A 

བགྲ/A 

མག/NB 

མགྱ/A 

མགྲ/A 

འག/NB 

འགྱ/A 

འགྲ/A 

Ȃ/A 

Ȅ/A 

Ȇ/A 

Ȉ/A 

Ȋ/A 

Ȍ/A 

བȂ/A 

བȄ/A 

བȈ/A 

བȊ/A 

བȌ/A 

ང/A 

དང/NB 

མང/NB 

ȏ/A 

ȑ/A 

ȓ/A 

བȏ/A 

བȓ/A 

ཅ/A 

གཅ/NB 

བཅ/NB 

Ȗ/A 

ཆ/A 

མཆ/NB 

འཆ/NB 

ཇ/A 

མཇ/NB 

འཇ/NB 

Ț/A 

Ȝ/A 

བȚ/A 

ཉ/A 

གཉ/NB 

མཉ/NB 

ȟ/A 

ȡ/A 

བȟ/A 

བȡ/A 

ཏ/A 

གཏ/NB 

བཏ/NB 

Ȧ/A 

Ȩ/A 

Ȫ/A 

བȦ/A 

བȨ/A 

བȪ/A 

ཐ/A 

མཐ/NB 

འཐ/NB 

ད/A 

Ȯ/A 

གད/NB 

བད/NB 

མད/NB 

འད/NB 

འȮ/A 

Ȱ/A 

Ȳ/A 

ȴ/A 

བȰ/A 

བȲ/A 

བȴ/A 

ན/A 

གན/NB 

མན/NB 

ȷ/A 

ȹ/A 

བȷ/A 

བȹ/A 

པ/A 

Ⱦ/A 

ȼ/A 

དཔ/NB 

དȾ/A 

དȼ/A 

ɀ/A 

ɂ/A 

Ʉ/A 

Ɇ/A 

ཕ/A 

ɉ/A 

ɋ/A 

འཕ/NB 

འɉ/A 

འɋ/A 

བ/A 

Ɏ/A 

ɐ/A 

ɒ/A 

དབ/NB 

དɎ/A 

དɐ/A 

འབ/NB 

འɎ/A 

འɐ/A 

ɔ/A 

ɖ/A 

ɘ/A 

ɚ/A 

ɜ/A 

མ/A 

ɟ/A 

དམ/NB 

དɟ/A 
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ɣ/A 

ʍ/A 

ɥ/A 

ɧ/A 

ཙ/A 

གཙ/NB 

བཙ/NB 

ɬ/A 

ɮ/A 

བɬ/A 

བɮ/A 

ཚ/A 

མཚ/NB 

འཚ/NB 

ཛ/A 

མཛ/NB 

འཛ/NB 

ɲ/A 

བɲ/A 

ཝ/A 

ཞ/A 

གཞ/NB 

བཞ/NB 

ཟ/A 

ɷ/A 

གཟ/NB 

བཟ/NB 

བɷ/A 

འ/A 

ཡ/A 

གཡ/NB 

ར/A 

ɼ/A 

བɼ/A 

ལ/A 

ཤ/A 

གཤ/NB 

བཤ/NB 

ས/A 

ʁ/A 

ʃ/A 

གས/NB 

བས/NB 

བʁ/A 

བʃ/A 

ཧ/A 

ʆ/A 

ʈ/A 

ཨ/A 

 

Exceptions: 

 

དམེའ 
མེའ 
བȰའ 

Ȥ/C 

Ȥེས 
˧ིག 

ɡ/C 

ɩ/C 

ɩོས 
ɩས 

ɩེ/C 

ɩེང 
ɩངས 
ɩང 
ོ͙ན 

όֶФབས 
ེ͙ལ 

 

   Specials suffix: 

 

ɐའོ/C 

ʃེའོ/C 

ཀɹ/C 

ཀིɹ/C 

ཀེɹ/C 

ཁིɹ/C 

ཁེɹ/C 

ཁྱིɹ/C 

ཁྱེɹ/C 

ཁྲིɹ/C 

ཁྲེɹ/C 

གɹ/C 

གྲིɹ/C 

གྲེɹ/C 

གླེɹ/C 

འགིɹ/C 

Ȃེɹ/C 

Ȉɹ/C 

Ȉེɹ/C 

Ȋེɹ/C 

Ȍེɹ/C 

ȏེɹ/C 

ȓེɹ/C 

ཅེɹ/C 

གཅིɹ/C 

གཅེɹ/C 

Ȗེɹ/C 

Țེɹ/C 

ཉེɹ/C 

ȡེɹ/C 

ཏེɹ/C 

གཏེɹ/C 

Ȧɹ/C 

Ȧེɹ/C 

Ȫེɹ/C 

ཐɹ/C 

ཐིɹ/C 

ཐེɹ/C 

ཐོɹ/C 

མཐེɹ/C 

དེɹ/C 

Ȯེɹ/C 

མདེɹ/C 

Ȱེɹ/C 

Ȳེɹ/C 

ȴེɹ/C 

ནɹ/C 

ནེɹ/C 

ȹེɹ/C 

དཔེɹ/C 

ɂɹ/C 

ɂེɹ/C 

Ʉིɹ/C 

Ɇེɹ/C 

ɋɹ/C 

ɋེɹ/C 

འཕེɹ/C 

བེɹ/C 

Ɏɹ/C 

Ɏིɹ/C 

Ɏེɹ/C 

ɐɹ/C 

ɐེɹ/C 

ɐོɹ/C 

འབེɹ/C 

ɜེɹ/C 

མིɹ/C 

ɟིɹ/C 

ɣེɹ/C 

ɥེɹ/C 

ཙིɹ/C 

གཙǃɹ/C 

ɬིɹ/C 

ɬེɹ/C 

ཚɹ/C 

ཚǃɹ/C 

མཚǃɹ/C 

མཚǃɹ/C 

ɲིɹ/C 

ɲེɹ/C 

གɵɹ/C 

ཟེɹ/C 

ཡེɹ/C 

གཡིɹ/C 

རེɹ/C 

ལɹ/C 

ལིɹ/C 

ལེɹ/C 

ཤɹ/C 
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ཤེɹ/C 

སིɹ/C 

སེɹ/C 

ʁིɹ/C 

ʃེɹ/C 

བསེɹ/C 

ཨɹ/C 

 

Wasurs: 

 

ཀྭ/C 

ཀྭའི/C 

ཁྭ/C 

གྭ/C 

ʋ/C 

ʦ/C 

ʭོ/C 

ʭངས 
ʭགས 

Ѻϫ/C 

ʏ/C 

ʌ/C 

ʴ/C 

ʴབ 

ʷ/C 

ʸ/C 

ʻ/C 

ʼ/C 

ʽ/C 

ʿོ/C 

བʿ/C 

བʿོ/C 

ˀ/C 

ˀག 
ˀགས 




