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phonological writing systems can use different modes in the arrangement of phonological information: 
linear or emblematic. the latter presupposes a two-dimensional composition of graphic elements which 
convey information of different levels: basic phonological units or their secondary features. abugida 
is one of the most perfect modes of writing, using a two-dimensional principle of organization in its 
graphemes. Indian scripts imply forms of abugida, based on aksharas – orthographic syllables – as main 
graphemes, with their vocalization marked by sub-graphemes. their complex forms reveal hierarchi-
cal structures representing phonological structures. thus, “the akshara’s grammar” may be described, 
with  its paradigms of shapes and meanings,  their organization in space,  their modes of conjunction. 
the functional characteristics of diacritic types and ligatures can be specified. the graphic shapes of 
the akshara can be represented as forming a “grammar” comparable to morphological structures. the 
graphic complexity of writing can then be estimated in typological perspective. this paper is an attempt 
to describe such a grammar. 
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1. introduction

the development of writing systems reveals the interaction of different forces and ten-
dencies:  tradition and  innovation,  redundancy and  laconism. Simplicity or complexity of 
writing is a result of the interaction between these. however, these qualities are relative and 
require estimation. the tendency to render phonological oppositions of the language more 
distinctly  follows  the  interests of  the  reader;  this  tendency  is governed by a demand  for 
exactness, which in turn may lead to complexity of graphemic structures. this tendency is 
counteracted by another one, the tendency of the writer to save effort (demand for economy 
or just laziness), which may lead to simplification of graphemic structure.

this paper aims to demonstrate, based on the example of akshara shapes, how the de-
mand for exactness serves to elaborate more complex graphic forms in creating a writing 
system, or in the adaptation of a borrowed script to new language structures. In so far as 
a writing system is a graphic representation of a language, it tends to follow language chang-
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es; yet the force of tradition may restrain graphic changes, creating orthographic difficulties. 
the problem of the complexity of writing and its estimation is therefore in question. 

the structures of an akshara constitute paradigms that can be compared with morpho-
logical  structures. Some phenomena  reveal  similarities  and may be described  in parallel 
terms. these problems will be examined based on the data of Indian scripts.

2. some definitions

akshara is the traditional name for the main graphic sign in the Indian scripts; it usually 
corresponds to a pronunciation unit – a syllable; thus, an akshara is an orthographic syllable. 

the Indian scripts, or more exactly, various writing systems in South and South-east 
asia, are descendants of the Brahmi script (which is recorded since the 3rd century BC). 
this script (like the contemporaneous kharosthi script) differs from the aramaic and greek 
writing systems in the way of representing sounds (phonetic units). Brahmi is more exact 
than the aramaic script in reflecting vowels and it is more compact than the greek script in 
its graphic realization (since only one grapheme is used for a syllable). nowadays this type 
of writing is called abugida or alphasyllabic, names that imply that in such a writing system 
the alphabetic and syllabic principles are combined. the invention of the abugida type of 
writing with the akshara as its grapheme was an ingenious achievement of Indians.

the term grapheme was proposed by i.a. Baudouin de courtenay in 1912.1 yet nowa-
days it is used in different meanings. I use the term grapheme for designating the indepen-
dent full-formed unit of linear script which refers to a linguistic unit. as full-formed signs 
standing in line, graphemes are opposed to diacritics as these are generally placed above or 
under the line. as independent signs, graphemes can be used separately and have their own 
linguistic referents; thus, they are opposed to sub-graphemes: to both diacritics (even when 
placed in line) and parts of ligatures. as signs referring to linguistic units, graphemes are 
opposed, firstly, to punctuation marks (signs of division and integration), and, secondly, to 
diacritics that refer to features and characteristics of linguistic units and form modifications 
of an invariant sign. thus, a grapheme is considered as a sign, with its signans and signatum. 
there exists another approach, developed by a.a. zaliznyak in his theory and practice of 
deciphering the Birch Bark Manuscripts from novgorod. he considers a grapheme to be an 
external side of a sign, a graphic unit, opposed to other graphic units, and capable of being 
a minor distinguishing element for a pair of written words (cf. the notion “phoneme”), even 
a diacritic mark.2 he uses the term “letter” (буква), the more common term in the russian 
tradition, for designating a graphic sign. I think that both approaches are appropriate, but the 
former is more convenient for typological generalization. 

like any other linguistic unit, a grapheme can have its allographs, such as uppercase 
letters. (when a grapheme is regarded as an external form, then uppercase and lowercase 
letters are considered different graphemes, but the same letter, as in China vs. china.)

Due to its structure, a grapheme may be elementary, complex, or compound, formed of 
several meaningful graphic elements composing a unit.

1  see Baudouin de Courtenay 1912. the term “phoneme” was also developed by Baudouin de Courtenay 
and his student n.B. krushevsky.

2   Cf. zaliznyak 2002; uspensky 1964.
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graphemes,  their  elements,  sub-graphemes,  and  punctuation marks  can  be  generally 
called “writing symbols”, a name that indicates the sphere of their use. (there are other cat-
egories of writing symbols in morphosyllabic systems that we won’t consider here.)

In different types of phonological writing systems a grapheme can have a different lin-
guistic referent – syllabic or alphabetic. Five classes can be noted:

1. elementary  graphemes  represent  different  syllables  and  even more  complex  frag-
ments as inseparable units (e.g., CVC, CCVC, CVCC, CVCVC);

2. elementary graphemes represent only simple moras ((C)V, (V-)C);
3. a single grapheme represents  syllables with  the same consonant, accompanied by 

different vowels or by their absence (Cx) as an inherent characteristic of a syllable (where x 
designates an unspecific vowel);

4. a single grapheme stands for syllables with the same consonant, whereas its modifi-
cations differentiate vowels (Cv);

5. Different graphemes represent separate sounds – C and V.

the first four types refer to syllabic writing. the first one is common for systems de-
veloped from logosyllabic (morphosyllabic) writing or invented, such as the Yi;3 it can be 
labeled as the Yi type. the second one is the Kana type (the Japanese model).4 the third 
one is the abjad type (Daniels’s term5) which can structurally be described as a consonant 
alphabet, since different graphemes represent different consonants  irrespective of vow-
els; functionally,  it has a value of syllabic writing since it allows to read graphemes as 
syllables (according to gelb). the fourth is the abugida type (Daniels’s term) which can 
structurally be regarded as alphasyllabic (Bright’s term6). the fifth type corresponds to 
alphabetic writing. 

notionally, it is possible to discern a sixth model with the vowel grapheme being dif-
ferentiated by a consonant (Vc). the pahawh hmong script (invented in 1959)7 comes clos-
est to it: though usually there are two graphemes for a syllable CV in this writing system, 
their order in the script is inverse – VC. this may show a subordinate role of the consonant 
in a syllable block in which the vowel also has a tone function. So pahawh combines the 
alphabetic and syllable modes of writing: It has full-sized letters for vowel and consonant 
phonemes,  and  its  syllabic  blocks  (arranged  in  non-linear  fashion)  follow  each  other  in 
linear order.

the first four possible strategies can be illustrated in the conventional transliteration of 
the latin example:

JuVenes dum sumus.
3   the standardization of the logosyllabic Yi writing for the nosu language in 1980s results in a syllabic 

system of 819 basic characters (Bradley 2009: 179).
4   the name moraic for this type (Sproat includes also linear B, Sumerian, and Mayan writing systems, see 

Rogers 2005: 274) does not seem quite appropriate since it implies that graphemes encode moras (syllables with 
a short vowel) only in this type of writing and not in others like abugida or abjad, an assumption which remains 
debatable.

5  Daniels 1996: 3–17, also 2009.
6  Bright 1996: 384–391; 2000: 63–71. Cf. Coulmas 1996: 252.
7   Cf. Rogers 2005: 260–263; Ivanov 2004: 25.
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the first strategy could have different realizations depending on the set of graphemes, 
for example, it can be accomplished by 6 separate graphemes:

  (you) * (ven) * (es) * (doom) * (soo) * (moos), 

or  (you) * (ve) * (nes) * (doom) * (soo) * (moos).

the second strategy (the kana type) might have the following representations (irrespec-
tive of long or short vowels):

 (you) * (ve) * (ne) * (-s) * (du) * (-m) * (su) * (mu) * (-s) 

the third one (the abjad type) would be the following, with 9 characters like the previ-
ous one, but more difficult to read because of its undetermined vocalism:

 Jx * Vx * nx * Sx * Dx * Mx * Sx * Mx * Sx,

or   jVnSDMSMS (C = Cx)

the forth script (the abugida type), will produce the following sequence, with 9 graph-
emes  as  in  the  abjad  type;  but  the  symbols  are more  complicated,  provided with  vowel 
marks:

 Ju * Ve * ne * Sø * Du * Mø * Su * Mu * Sø 

the fifth type (the alphabetic type) is represented in the latin itself – with 15 characters 
(see above). 

So,  these  strategies differ  in definitiveness of  reading, possible variations  in writing, 
length of the linear chain, complexity of graphemes.

In historical development there is no direct succession. the adaptation of a writing sys-
tem to a language (the most common way of the development of writing systems), in fact, 
depends deeply on the structure of the language – its phonological, morphological, and lexi-
cal values. thus, the function of the abjad is appropriate for the phonological, morphologi-
cal, and lexical structure of classical west Semitic languages, where:

a) a vowel could not open a syllable, so it could be regarded as a dependent character-
istic of the syllable;

b) Vowels were variable in word-formation, so they were not a constant characteristic 
of a root.8

Yet, a vowel accompanied a consonant, and, therefore, it was a regular and implied char-
acteristic of a consonant or a syllable as a pronunciation unit as well. So the abjad writing 
has the advantage of laconism for a scribe, yet it provides difficulties for an inexperienced 
reader.

the abugida principle was probably discovered  in writing Indian prakrits, where  the 
structure of a syllable, which could be CV or V, imposed two demands:

a) Since a vowel could correspond to a syllable, it needed a special designation;
b) Different vowels needed different designations.
8   Reference can be made to lyavdansky 2009.
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thus, systematic vowel differentiation was a main achievement of Indian scripts. Based 
on akshara graphemes the scripts developed paradigms of akshara’s modifications with sub-
graphemes that may be named the akshara’s grammar. 

3. the aBugida properties

the base structure of a writing system is its alphabet.
In order to distinguish between the paradigmatic system and its functioning, I prefer to 

use the term “alphabet” for a paradigmatic system of graphemes that: 

a) correspond to the sounds – phonemes or syllables of a given language,
b) are arranged in a stable order,9
c) usually have appropriate names – a fact that makes them letters.10

In its functioning, such a system can follow an alphabetic principle or one of the syllabic 
principles – Yi, kana, abjad, or abugida, as introduced above. according to the alphabetic 
principle, each phoneme should be expressed by a full-sized grapheme. according to the 
abugida principle, each syllable should be represented by a single grapheme. the basic syl-
lable forming the alphabet for many abugida scripts is Ca, where C codes a consonant and 
/-a/ is a constant inherent vowel (in fact, there are other systems with other basic vowels: 
/-o/ for the Bengali and thai script, /-ä/ for the ethiopian script). the main component of an 
alphabet is a set of Ca graphemes (“consonant aksharas”).

thus, the name of the national Indian hymn “jana gana Mana” (that means ‘all men’s 
mind’) can be written in the Bengali script (where it sounds jono gono mono) with a chain of 
6 elementary graphemes (only 4 different items), each of them representing a basic syllable: 

/jo-no-go-no-mo-no/

  জন   গন   মন
the abugida transliteration may look like [jo no go  no mo no]
there can be two sorts of modification due to the syllable structures of the language:

1. indicating vowel variation (Ci, Cu, Ce, etc), or
2. forming consonant clusters (СCa or CCCa).

they form the enlarged repertoire of graphic signs. the former modification is usually 
realized as a diacritic modification of an invariant Ca grapheme; the latter as a ligature of 
two (or more) graphemes. Diacritics usually save the basic shape of a grapheme intact, using 
the vertical dimension (as superscripts or subscripts); ligatures can enlarge the horizontal 
dimension of a grapheme, uniting two shapes in a common space in line. 

this is the most common model. yet it has variants and deviations in the historical de-
velopment. 

 9  thus, an alphabet can have properties not only of a system, but also of a text that can be learned and in-
terpreted, and its format can be used with other purposes (semiotic, counting, and even magic).

10  In fact, their names can issue from their pronunciation as in latin or modern Cyrillic alphabets, yet they 
become not only marks for sounds, but names of letters (they differ from hieroglyphs which can render sounds or 
words or morphemes).
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thus, vowel transformations can also be indicated without diacritics, but in changing 
the orientation of the main graphic shape, as in the Canadian Cree script invented by j. ev-
ans in 1840 (Fig. 1).

ᐃ   i       ᐱ   pi       ᑎ ti
ᐊ ᐅ a o  ᐸ ᐳ pa po  ᑕ ᑐ ta to
ᐁ e  ᐯ pe  ᑌ te

Fig. 1. Vowel transformations in the Canadian Cree script11

In general, vowel modification may be compared with word formation, while consonant 
ligatures correspond to compounding. 

4. the akShaRa’S gRaMMaR

the akshara’s grammar can be regarded as a model underlying the abugida functioning 
of Indian scripts. 

4.1. Vowel MoDIFICatIonS

the development of the paradigmatic system can be regarded in historical perspective.
Vowels in abugida writing are represented differently in dependent and initial positions. 

while they are embodied as separate graphemes in the initial position, they are only marked 
by sub-graphemes in dependent position (after consonant). 

In the early scripts, Brahmi and kharosthi, vowel modifications are marked with a mi-
nor graphic element: adjacent or tangential to the main sign within its own space in the 
line. It may change direction or point of contact in accordance with the shape of the graph-
eme  (cf. ku  : lu  in Brahmi, Fig.  2),  yet  it  preserves  its  distinctiveness. we  shall  call  it 
a graphon, or inner diacritic. Its function is to change the vowel in a syllable; each graphon 
indicates similar modifications in different consonant aksharas. this is the first attempt to 
create the matrix of vowel differentiation, though not quite uniform. a similar system was 
invented for the ethiopian writing in the 4th century aD, possibly under the influence of 
Brahmi (Daniels 1996; Rogers 2005: 120). the sequence of the first 4 letters’ names pro-
duced the term Abugida (cf. alphabet); now the order of letters is different and they form 
the name halehame.

k Q á I ú U é ó q
ka kā ki kī ku kū ke ko kaṃ

l l l l l l l l ll l l l l l l l ll l l l l l l l ll l l l l l l l ll l l l l l l l ll l l l l l l l ll l l l l l l l ll l l l l l l l ll l l l l l l l l
la lā li lī lu lū le lo laṃ
Fig. 2. paradigm of vowel differentiation for ka and la in Brahmi12

11  Image from http://en.wikipedia.org/wiki/eastern_Cree_syllabics.
12  Fragments are extracted from the illustrations at http://www.omniglot.com/writing/thai.htm.
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a graphon is closely tied to the main sign (radical), thus forming an integral sign. this 
device, used in early writing systems,13 was later developed by separating two parts: a de-
pendent vowel symbol, separate from the main sign, and the main sign itself, which remains 
unchangeable. Such a way of writing allows the main grapheme to be conserved intact in its 
own space in line and creates a supplementary space for the sub-graphemes. these symbols 
differ from graphons and may be regarded as stable alienable marks of their phonetic func-
tion — i.e. as pure diacritics, or matras. they can create a more uniform matrix of vowel 
modification, which makes the script more distinctive, as we can see in Devanagari.

Diacritics use the “outside” space of the letter (akshara) – usually above or under the 
line (superscripts and subscripts); yet in Devanagari there appears also a complex mark for 
dependent vowels formed by a full-letter height stem (vertical stroke, which is a mark for 
the long phoneme /a:/ when placed after an akshara) serving as a base for some superscript 
vowel diacritics. (in some way this mark resembles the arabic alif in its function as a vowel 
carrier.) the stem cannot be regarded as a proper grapheme because it does not constitute 
a full letter, but when added to the main sign, it extends the letter space in the horizontal 
dimension. So according to its position, the vertical stroke can be a postscript or a pre-
script. Complex diacritics become more common in the South Indian scripts for render-
ing languages rich in vowels (sometimes forming circumscripts and even more complex 
combinations). Complex diacritics can take even more space than the basic akshara, framing 
it  like “garments” around the “body”, as sometimes in the tamil (Fig. 4a below) or thai 
scripts. the whole complex akshara takes the appearance of an emblem (rather than a linear 
sign), where  the  non-linear  combination  of  its  elements  corresponds  to  the  linear  sound 
sequence in a syllable. 

It should be realized that vowel differentiation of a syllable in abugida is not confined to 
the choice of a mark (inner or outside diacritic) designating a concrete vowel, but represents 
sequential operations of suppressing the inherent vowel (/-a/ from Ca) and then adding an-
other vowel. thus, a vowel mark is an operator that creates a new unit.

now, two types of vowel marks can be distinguished: (1) those closely tied with a main 
grapheme within  its  inner  space  (graphons); and  (2)  those bound  to  the  space of a main 
grapheme from the outside (diacritics). their common characteristics are their exclusive-
ly dependent use and their size, which is usually smaller than that of a main grapheme.14 
graphons and diacritics differ  in  their relative position (inside or outside  the  inner space 
of  the main grapheme) and  in  their mode of conjunction  to  the main grapheme, solid or 
distinctly separable. this behavior resembles fusion or agglutination in morphology. there-
fore, I consider a diacritic as a writing symbol, which can modify a grapheme; its subordi-
nate phonological function – to distinguish between phonetic variants of an invariant unit 
– determines its position (usually outside the inner space of the grapheme) and size (usually 
not equal to that of the grapheme horizontally and/or vertically); its mode of conjunction 
with a grapheme is distinct. Full-sized representations of vowels placed in line but differ-

13  the device of modification of a sign in its inner space is still used in more recent writing systems based on 
latin and Cyrillic writing. like other devices – superscript and subscript marks, digraphs, ligatures – they usually 
just create another alphabetic sign and do not operate like true graphons or diacritics whose function is to mark 
regular changes of sounds. Daniels considers such marks, as they are found in Vietnamese vowels, as ‘integral 
parts of the letters’ (Daniels 2006: 19). Such marks can be named quasi-graphons or quasi-diacritics, if needed.

14  this is not the case in South and Southeastern scripts with a large number of vowels.
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ent from their initial forms (such as, for example, marks for /e/ in Bengali, tamil, and other 
languages) represent quasi-graphemes, for they fulfill the subordinate function of diacritics 
– the vocal modification of aksharas, which in this way become complex. 

In a way, there is a parallel between akshara-formation and word-formation (word mor-
phology): graphons and diacritics  function  like  internal  inflexion and affixation  (respec-
tively), Fig. 3.

Inflexion 
sing – sang – song

affixation
play – playeD – Display

k Q á I ú U k ka ik kI ku kU
ka kā ki kī ku kū ka kā ki kī ku kū

Brahmi Devanagari

 Fig. 3. Comparison of devices in word morphology and akshara-formation

a more complex system of non-initial vowel representation can be found in Modern ta-
mil. there exist vertical (for short and long i, u) and horizontal vowel marks (Fig. 4a). while 
horizontal diacritics usually have separate shapes (as quasi-graphemes), the former are often 
united in tight fusion with the main akshara. Such inseparable shapes tend to function like 
kana signs (cf. Sproat 2006: 57). Yet, in comparison with the invariant form, a common 
base can be found. Moreover, vowel marks can have somehow distributed alloforms (one 
standard and three non-standard forms for /u/, (Fig. 4b)), though the same form can refer to 
different vowels (Fig. 4c). thus, we can speak about irregular graphons there. all this helps 
in developing the horizontal chain of characters, though it does not correspond to a linear se-
quence of sounds (because of the nature of quasi-graphemes). this is the common tendency 
for South Indian scripts.

À À¡ À¢ À£ Ò â
pa pā pi pī pu pū

¦À §À ¨À ¦À¡ §À¡ ¦ÀÇ À
.

pe pē pai po pō pau p

Fig. 4a. tamil: Regular vowel marks 

1. Ï Ð Ñ 2. Ó Õ 3. ƒ¤ „¤ ஸ¤
ṇu tu nu mu ru ju ṣu su

Fig. 4b. tamil: aksharas with 3 non-standard vowel marks

Õ
ṇā ru

Fig. 4c. tamil: alloforms for /-a:/ and /-u/15

15  Fragments are extracted from the illustrations in: http://www.omniglot.com/writing/tamil.htm.
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4.2. InDepenDent Vowel RepReSentatIon

Represented as sub-graphemes or quasi-graphemes in consonant aksharas, vowels have 
full-sized graphemes for independent positions – in fact, for syllable-initial position. this is 
one of the basic characteristics of abugida as alphasyllabary. there exist different strategies 
of initial vowel representation.

4.2.1. the “eMptY ConSonant” DeVICe

this device was exploited (first?) in the kharosthi script16 (used mostly for gandhari, 
a northwestern prakrit dialect). there are full-sized graphemes for vowels in the initial po-
sition. Still, all of them can be regarded as variants of an invariant grapheme for /a/, as if 
the invariant form represented a consonant, e.g. / ’/ for glottal stop, with an inherent vowel 
/-a/ (as in other invariant graphemes) or an “empty” consonant, so the whole alphabet (ara-
pacana) winds up having a uniform structure of graphemes – CV. the invariant form with 

a) b)
Fig. 5: a) Independent vowels in kharosthi (two styles); b) paradigm of vowel differentiation  
for the syllable ka17

unpronounced (“empty”) consonant can be modified by graphons in order to represent dif-
ferent vowels, and the same graphons mark parallel modifications of CV aksharas (Fig. 5). 
thus, the akshara-grapheme receives the internal structure of an invariant base and a vari-
able graphon; the paradigmatic structure of a system has two components – an alphabet of 
Ca graphemes18 (the invariant shapes) and a matrix of their modifications with graphons.

the device of “empty consonant”  is also used  in some other alphabets; e.g. tibetan, 
thai, and lepcha use outside diacritics for akshara modifications. an “empty” consonant 
is  there  as  an unpronounced  sign,  serving as  a  carrier  for    independent vowels  and  thus 
maintaining the structural uniformity of graphemes. (as hans henrich hock brings to my 
attention, a similar attempt was made in Marathi and maybe other modern languages, where 
the basic symbol for /a/ was modified by the same devices that serve to indicate vowel dif-
ferences with consonant aksharas.)

16  the problem of the origin of Indian scripts is reviewed in Salomon 1995. kharosthi is generally seen as 
an invention under the influence of the aramaic script and probably an antecedent to Brahmi.

17  Fragments are extracted from the illustrations in: http://www.rbardalzo.narod.ru/novosti.htm.
18  there were some CCV graphemes also (kṣa, sta, ...), as elementary shapes and not ligatures.
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4.2.2. InDepenDent Vowel ShapeS

another model of independent vowel representation is exploited in the Brahmi script. 
there are different graphemes for short vowels, and modifications of these for long vowels 
(Fig 6). 

a ä i í u ü e Ä o
a ā i ī u ū e ai o

Fig. 6. Independent vowels in Brahmi

In fact, there are only three short vowels: /a/, /i/, /u/, all others are long. the graphemes 
[u:] and [o] use the common base of the [u]-grapheme with different graphons. So, the fol-
lowing transformations can be seen: [a] => [a:], [i] => [i:], [u] => [u:], then possibly [i] => 
[e], [u] => [o], and [e] => [ai]. 

the role of graphons in modifications of vowels (/V/ vs. /V:/) and of consonants (Cv1 

vs. cv2) is entirely comparable. they could be conceived as the operators of (almost) the 
same order, in contrast to the dot (anusvara) which is marking a secondary pronunciation 
feature (of nasalization). Such a function can be fulfilled by sub-graphemes of the second 
level. the minimal shape (dot) may show that this feature was perceived as secondary in 
the phonological hierarchy, and the phonological system could have the following levels: 
1) consonant-dominant syllables, 2) vowel-dominant syllables (vowel phonemes), 3) vow-
els as features of syllables, 4) features of vowels – prolongation, nasalization, final aspira-
tion. only 1) and 2) correspond to graphemes, while 3) and 4) are represented as operations, 
marked by sub-graphemes.

the paradigmatic structure of Brahmi script thus has three main components: a system of 
vowel aksharas, a system of Ca invariant aksharas, and a matrix of their vowel modifications.

Finally, the paradigm of vowel differentiation was completed with the introduction of 
virāma (or halanta) in Devanagari, for designating the “zero” vowel, or the operation of sup-
pression of /-a/. nowadays, in hindi, a halanta is often omitted in writing, leaving the true 
choice up to the competence of the reader. 

the Brahmi model was also used in many other Indian scripts: tamil, Bengali, oriya, 
gurmukhi, etc. 

the kharosthi and the Brahmi models seem to be in opposition, but there are intermedi-
ate, compromise devices, so the opposition is not binary. 

4.2.3. InteRMeDIate DeVICeS

In the tibetan script, there are two graphemes for /a/ (há/?á and hà/?à): the first one (the 
“empty” consonant) is the base for short vowels, while the second can serve as a diacritic 
for distinguishing long vowels from short ones (Fig. 7).

 
a  [há/?á] a [hà/?à]

      
i u e o ā ī ū

Fig. 7. some tibetan independent vowels
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In fact, the combination of both signs represents a vertical ligature that serves as base for 
long vowels. thus, the kharosthi model is developed in a more effective structure.

another intermediate case is the gurmukhi script. It follows the Brahmi model, in that it 
has independent vowel graphemes, but they are based on three different graphic shapes (bas-
es for /a/, /i/, /u/) for 10 initial vowels (divided in groups: back, front, and low). only one of 
them (the one for /a/ or schwa) can be used independently; the others obtain their different 
values with the same diacritics as the ones used for vowel designations with consonants, so 
they can be regarded as vowel-type carriers. thus, the gurmukhi script is a compromise and 
has a more subtle way of vowel representation. t.j. Bhatia regards this mode as a result of 
generalization, which Devanagari failed to capture (Bhatia 2003: 181–213).

So, the graphic structure of gurmukhi shows the differentiation of vowels not only for 
the opposition “short : long”, but also for the finer phonological opposition “front” : “cen-
tral” : “back”.

4.3. the DeVelopMent oF Vowel RepReSentatIon

the development of vowel representations in the Brahmi-derived systems shows a ten-
dency to extend the linear chain of graphic elements (especially in South and South-eastern 
scripts for languages with a great number of vowels). while the main opposition of high 
and low vowels /i/ : /u/ is usually represented by super- and subscripts, there is an increas-
ing number of in-line vowel marks. they still remain diacritics since they are dependent on 
main (consonant) signs and different from the initial vowel forms. therefore, the vocaliza-
tion can also here be regarded as a phonetic feature of the syllable (the main phonetic unit), 
generating its variants – the proper function of diacritics.19

thus, the Indian writing systems rely on the syllable, or maybe on the mora, as a main 
natural pronouncing unit, although not an elementary one, with something like a “head and 
modifier” structure, where a vowel  represents a modifier – “a soul”  (in  traditional tamil 
figurative terms). the set of invariant syllabemes, or the set of “moremes”, is the basis of the 
abugida system. while such notions as phoneme, morpheme, syllabeme have been elabo-
rated by linguists during the last 100 years, creators of writing systems resolved the problem 
of generalization of pronouncing units in graphemes thousands of years ago. their analysis 
can be considered as a practical base for further investigations. So the notion of “moreme” 
can be put in a line with others according to the logic of graphic systems using them.

Some gradual changes in the representation of vowels can be seen, moving from abjad 
to alphabet. while in the abjad, vowels are concealed, in so far as any vowel differentiation 
is absent (if it isn’t specifically expressed by means of “matres lectionis”), abugida systems 
allow consonants to take different shapes “clothed” by diacritics designating different vow-
els. ultimately, alphabet systems represent vowels by letters equivalent in size and position 
to consonant letters. the greek “claim to democracy” gives vowels their independent status 
in the greek alphabetic script and in systems derived from it. 

of course, this is only a metaphor. the greeks succeeded in alphabetic writing due to 
the analytic approach applied to their language structure (and maybe due to the inaudibility 
of Semitic alif and ain  for greek phonematic hearing). abugida scripts are no less exact 

19  this can generate errors among pupils in phonemic analysis of vowels, as is shown in wali et al. 2009.
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in  representing sound sequences; and  the degree of exactness  is  relative even  in modern 
alphabets. the  absence of definite vocalization  in  abjad  systems  is more  appropriate  for 
maintaining the recognizability of roots. So the question of progress is more rhetorical than 
prognostic.

4.4. ConSonant CluSteR RepReSentatIon: lIgatuReS

Vowel diacritics produce complex aksharas, which can be arranged in paradigms. this 
resembles grammatical paradigms in morphology, where affixes modify grammatical forms. 
when  speaking  about  the  akshara’s  grammar,  the  set  of  syllabemes may be  taken  as  its 
“lexicon” and diacritics of vocalization may be taken as grammatical elements since they 
produce standard modifications.20 

another process  is a compound akshara formation: It  is  to a  large extent a matter of 
the “lexicon” and not only of “grammar”. the integration of two (or more) aksharas helps 
to represent consonant clusters, and as a result the akshara becomes compound, with its 
components having more or  less equal status. Compounding  is a way  to avoid uncertain 
readings of akshara sequences: Before the virāma (cancelling the inherent vowel) had been 
introduced, the akshara allowed sometimes a reduced, consonantal reading. ligatures were 
the constructive technical solution of the problem. thus, a ligature is regarded here as an 
integrated shape of two (or more) independent graphemes of equal status in a common space 
(without a lacuna).

the  Brahmi  script  has  a  model  for  constructing  ligatures,  or  conjunct  consonants 
(samyuktākṣara), to represent consonant clusters (which were rare in pali21). the model of 
conjunction is vertical, the base could be chosen as the best graphic variant. a ligature does 
not differ greatly from the akshara with a vowel diacritic: It forms an integral sign in a line. 

the technique of combining ligatures was developed in derivative scripts. In Devana-
gari two types of ligatures exist: horizontal and vertical. Vertical ligatures have a fixed order 
from top to bottom; they have one common vertical stroke (if any), which is not longer than 
the line; that is why the vertical ligature is usually compressed. horizontal ligatures are not 
compressed, but only have a common stroke. the connection is systematic, agglutinative, 
and subordinate to the rules (yet there are exceptions when one of the elements, or both, is 
modified in fusion). thus, the consonant ligature differs from the vowel modified akshara 
as a unique integrated sign within the line. the whole conjunct tends toward minimal exten-
sion of its space and exploits not the principle of linearity (connection in succession), but 
the emblematic principle of a balanced graphic composition. Vertical outline space is left 
for vowel designation in aksharas, while horizontal extension is common for ligatures and 
some vowel elements.

In tibetan, the rules for conjunction are more complicated; sound sequences are not so 
balanced there and the structure of a syllable can be (CC)CV(CC) with a maximum of three 
consonants before the vowel and two after it. as a consequence, the tibetan script has a two-
dimensional way of representing consonant clusters within a syllable: (1) vertical stacks of 

20  In reconstructing the akshara’s grammar I follow the semiotic approach, formulated by M. neef: ‘If a sign 
system has rules how to form complex signs and how to combine signs to form larger sentences, it has a grammar, 
besides the lexicon’ (neef 2010: 231).

21  see Shevoroshkin 2004: 135–138.
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graphemes can be completed with one to two graphemes in line; (2) conjunct elements may 
be placed before and after, above and/or below the central one, which is the “root” of the 
syllable. Stacks of signs usually “hang” down from the upper horizontal line of a grapheme 
(which is named “head” and can be regarded as a sign-carrier). Vowel diacritics are placed 
above or below the root. the tibetan script does not use compression; so horizontal ele-
ments of a syllable form a free sequence, and the problem of dividing closed syllables arises. 
the problem is solved by introducing a dividing dot after the last sign of a syllable, a “hang-
ing dot” called tsec. the last sign in a group before the dot (and without vowel diacritics) 
receives a “trimmed” sound value, C – without a vowel. So, a grapheme can have a syllabic 
or an alphabetic meaning according  to  its position: only  the root  is a syllable, while  the 
remaining  signs  in  line  can  be  regarded  as  graphemes  (aksharas) with  reduced  phonetic 
meaning in a complex-compound akshara — an orthographic syllable. the economy of ef-
fort allows omitting the dots; resolving the resulting uncertainty is left to the competence 
of the reader. nowadays, pronunciation differs greatly from orthography (many consonants 
are unpronounced, see Fig. 8), but this is not a graphic complexity, but an orthographic one.

0 1 2 3 4
Zkay- ce!c- ch!|- c|$p- ou!-

laykor chig nyi sum shi
klad-kor gchig gnis gsum bzhi

0 1 2 3 4

Fig. 8. Some tibetan numerals with transcription and transliteration22

In many Indian scripts the vertical dimension serves for conjunct consonants (often in 
compressed form), while many vowel diacritics are placed in line; as a result, the paradig-
matic system can have an additional component of conjunct consonants. another way to 
represent consonant clusters is to use a virāma (tamil pulli) in the non-final akshara.  

5. linear and emBlematic modes of writing:  
comparison Between phags-pa  

and the alphaBetic korean writing

the extension of the vertical dimension used in tibetan results in the uniquely vertical 
direction of writing in phags-pa script, which is derived from tibetan but culturally affiliat-
ed to Chinese script in its appearance (Fig. 9). the phags-pa script deviates completely from 
two-dimensional writing. Vowel diacritics and conjunct consonants are written in a com-
mon stack for a syllable; all components of a syllable are bound together in a linear block. 
thus, the phags-pa script seems closer to alphabetic writing, yet the structure of abugida is 
reserved in two main points: 

a) there is no mark for /a/ in the dependent position (after a consonant), therefore “con-
sonant” graphemes corresponds to a Ca syllable;

b) shapes of vowels differ in the independent (initial) and dependent position.
22  transliterations given according to: http://tibetan.bitecs.ru/files/text_intros.pdf.
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Fig. 9. phags-pa script

In the syllable block the problem of finding a “root” component is more serious than 
in tibetan, since the model of conjunction can be fusion rather than distinct agglutination.

another way of consonant-vowel arrangement  in a syllable block was elaborated for 
hangul,  the  alphabetic korean  script  (1443–1444). the  problem  of  “root”  does  not  ex-
ist  here  since  all  letters  have  equal  alphabetic  value. the most widespread  structures  of 
graphic syllables are CV or CVC (they do not always correspond to the phonetic syllables of 
modern korean). so the syllable block includes two or three components, but the relations 
between them are coordinate rather than subordinate as in aksharas, since their components 
are letters. a consonant may seem more important since it always opens a syllable even if 
it is absent in the pronunciation. Yet, a vowel has a somewhat privileged graphic role, as 
its outline (vertical or horizontal) defines the mode of conjunction of a consonant letter (or 
letters), which can be compressed (in the horizontal or vertical dimension respectively). the 
vowel-consonant arrangement in a block is determined not by linear order, but by the two-
dimensional emblematic principle of a balanced graphic composition and can be compared 
with the akshara arrangement. Yet the korean script is more transparent than the pags-pa 
script. 

Compositionality  is  the most  important property of korean writing: though  looking 
like integrated signs,  its blocks can be separated into letters, and letters  into graphic ele-
ments that may often have phonetic meaning (distinctive features). another property is the 
symbolic and iconic character of their outlines that encode their articulation. these qualities 
allow defining  the korean  script  as  “featural” writing  (Daniels 1996; lee 2009), where 
generalization is more perfect than in any other existing system. I would say that the korean 
script combines an emblematic mode of syllable presentation with alphabetic elements and 
a linear order of syllable blocks. Yet the korean script does not represent the exact pronunci-
ation, because of some graphic and orthographic conventions. Some of these are connected 
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with syllable structure: a syllable beginning with V receives CV representation, and CV-CV 
may be represented as CVC-CV; see the following examples (tab. 1):23

ta b l e   1. Comparison of syllabic and graphic structure in hangul

hangul syllables  
(transcription)

Syllabograms  
(transliteration) translation

우수 u-su ngu-su rain’s water

곡우 ko-ku kok-ngu crops rain

립하 ip-xa lip-xa beginning of summer

립동 ip-tong lip-tong beginning of winter

since a vowel cannot stand in initial position, an empty consonant is used (which is 
pronounced as /-ng/ in the final position); the grapheme for /l-/ is not pronounced in initial 
position, but the letter refers to the traditional Chinese syllable /li/. graphic syllables (syl-
labograms) may correspond to the morphological structure of a word rather than to its pro-
nunciation structure, as it is for <kok-ngu>. Besides, the pronunciation of some consonants 
depends on their position in the word (they have allophones). historical changes also have 
taken place. So, different rules interact in the writing, which makes it not as easy as it seems. 

Moreover, hangul is not the only script in use in South korea. In fact, the writing sys-
tem is of a mixed nature, including Chinese characters in a linear row (horizontal from left 
to right, or vertical, in stacks from right to left). the use of Chinese characters seems to be 
not only a case of tradition or ideology, but also serves for easier encoding of lexical notions. 

So the korean script combines the linear principle in the sequences of blocks (syllabic 
or  hieroglyphic)  and  the  emblematic  principle24  of  arrangement  of  letters  in  the  syllable 
block.  It provides a  simpler  solution  to  the  representation of consonant clusters  than  the 
abugida system of phags-pa. Yet the latter was conceived as a graphic system for quite dif-
ferent  languages  (Mongolian, tibetan, Chinese, uyghur, Sanskrit)  and  satisfied  its  tasks. 
nowadays  a  globalized  version  of hangul, nurigeul,  has  been  proposed  for  endangered 
languages of Southeast asia as an international graphic system.25

6. analytic Vs synthetic writing

the  abugida  system differs  from other  types  in  the  use  of  two-dimensional writing. 
Its grapheme represents a hierarchical composition encoding the hierarchy of phonological 
units and features. 

Simple graphemes –  consisting of one  “radical”  for Ca –  can be distinguished  from 
complex and compound ones, combined with diacritics, or bound in ligatures. It is possible 
to draw a parallel between this difference and the analytic/synthetic character of word se-
quences (in accordance with the typological approach to language analysis by greenberg26): 

23  these are the traditional names of calendar seasons.
24  See more on the emblematic principle of writing in Fedorova 2009.
25  see kim-Cho 2008.
26  greenberg 1960: 178–194; 1963: 60–94.
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analytic chains do not integrate lexical and grammatical elements, while synthetic chains 
integrate them. Similarly, analytic writing presupposes the use of simple graphemes, cor-
responding to a standard pronouncing unit (a sound, a mora, a syllable), forming a standard 
phonological unit (a phoneme, a “moreme”, a syllabeme), while synthetic writing presup-
poses the use of complex and compound graphemes. this opposition allows speaking about 
the degree of synthesis (complexity) of a grapheme (Sg) and the degree of synthesis (graphic 
complexity) of a writing system (Sw), which can be calculated.27 

alphabetic writing  is  subordinate  to  linear order,  it  can be qualified as analytic. the 
abugida scripts for different languages can differ in the degree of graphic complexity. the 
korean writing should be appreciated in its linear units, the syllable blocks; in the degree of 
synthesis it can be compared with abugida writing.

while  speaking  about graphic  complexity of writing,  different parameters  should be 
taken into account: the degree of synthesis, the mode of conjunction (fusion or agglutina-
tion), the general number of graphemes and sub-graphemes in a system, the number of al-
lographs and of non-standard ligatures, and also the presence of word (or syllable) division 
marks.  Finally, writing  styles  (cursive,  calligraphic,  or  printed)  can  differ  greatly  in  this 
respect.  In addition, graphic complexity does not correspond  to orthographic complexity 
which is connected mostly with language change.

7. conclusion

this survey, as superficial as it is,28 yet reveals the tendency that exist in the Brahmi-
derived scripts to use two-dimensional structures in the representation of sound sequences. 
though a linear order of analytic script seems to be an easy solution for exact representa-
tion, compact  forms of complex signs have  their advantages. they can  refer  to different 
structures of a syllable and represent them adequately using two dimensions: horizontal and 
vertical. the meaningful elements of writing are arranged according to their value: syllable, 
sound as a part of  a  syllable, phonological  feature of  a  sound. the paradigm of akshara 
modifications forms a grammar that is realized in abugida writing. even in the seemingly 
linear graphic chains there are quasi-graphemes or inverse combinations that make the script 
more complex; vertical representation in phags-pa also combines linear order (of stacks) 
and block integration. So the emblematic nature of akshara embodies the possibilities and 
advantages of abugida writing. 

we can see a parallel tendency of two-dimensional arrangement in the alphabetic writ-
ing of Southeast asia. For example the korean hangul and pahawh hmong systems prefer 
to combine letters in syllable blocks with vowel letters as basic elements in non-initial posi-
tion. Such representations break the linear order and create emblematic signs. 

thus, successive phonemic representation in alphabetic writing is not the only way of 
graphic arrangement. the principle of linearity can coexist with the emblematic principle 
that reveals the hierarchy in phonological structures. these structures require decoding in 
reading.

27  an example of  a  calculation  is proposed  in Fedorova 2012. it shows (in preliminary estimation) the 
higher degree of synthesis for tibetan in comparison with Bengali, Devanagari, and tamil. 

28  for a more detailed analysis see Fedorova 2012.
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the graphic shapes of the akshara can be represented as forming “a grammar” parallel 
to morphological structures. this gives perspective for estimating its properties in the frame 
of the akshara’s grammar – or the graphic grammar. 
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