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PART A

Introduction

The term “Devanagari Script Behaviour for Hindi” (for ICT stakeholders)”, refers to the
behaviour pattern of the writing system of Hindi. Languages, which have written
representations use a coherent pattern which is similar to the linguistic grammar of a given
language of storing the information within the system.

The “Devanagart Script Behaviour for Hindi” deals with the surface structure of Hindi and
tries to provide the best possible “fit” for shapes and their representation of the conjunct
forms with the help of specialists (linguists, font designers, language experts,
academicians) who work in the area of the written representation of the language. Since
this is a highly subjective issue, the shapes provided here are recommendations at the best
and conform to the perception of the mandating body/evaluators that consensually arrive
at the “best possible fit” which is acceptable to a majority of users. Other languages which
use DevanagarT script, the script behaviour for these is dealt with in separate standards.

Devanagari is a script shared by a large number of languages. In all, apart from Hindi, ten
other official languages of India share the same script. However, although these languages
share the same matricial script, they differ in the manner in which —

The choice of a character borrowed from the code-block of Devanagari script.
The shape of a given character is represented.

The ligatural form of a given conjunct is represented.

The collation order.

oo o

Each of these is explained below:

a. Choice of Characters:
Languages differ in the choice of the characters from the Devanagari code-page.

Thus, Marathi and Konkani use & and ¥ (for generating out the eyelash ra). These
are not present in Hindi or Dogri. In Hindi, for proper noun of Marathi where & is
used. It is therefore recommended that for such proper nouns Hindi also needs to
retain the @ sound. Nukta is used in Hindi and Dogri but not in Marathi or Konkani.

b. The shape of the given character:

Although Marathi and Hindi share the same script Devanagari, not only do they not
share the same character inventory but in addition the representation of certain
characters is different. Thus the Hindi /la/ is different from the Marathi /la/ in so far
as the placement of the stem is concerned.



Hindi /&/ Marathi /5 /. The same is the case with T which is represented in Hindi

as R but in Marathi as 2T . Numbers also display differences

The Hindi number set is as under:
01338%5 Lt

The Marathi and Konkani number set are as under:

°09338Y&HLR

c. The Ligatural shape of the conjunct.

Marathi, Nepali and Konkani prefer stacked shapes of the conjuncts, whereas Hindi
as per the directives of the Central Hindi Directorate (q.v.) prefers as far as possible
to show conjuncts as linear.

Thus, the same ligature is seen as linear if the language is Hindi and as stacked if
the language is Nepali or Marathi as in the following examples:

Hindi: TR Hindi: &eeT

=

Nepali: 3Th Nepali/Marathi: @gT

Similarly, in the case of the following stack, a marked difference is noticed. The
Central Hindi Directorate states that the conjunct of € and ¥ be linear and not

stacked unlike Marathi where the conjunct is stacked:

Hindi: SIRT
Nepali/Marathi: gIXT
d. The collation order within the language.

The collation order? varies from language to language although they all share the
same script.

In the case of Hindi &7 3T 3 is sorted along with the first consonant of each ligature.
Thus &7 is sorted along with %, 9T with ST and 3 with @

Although the Central Hindi Directorate recommends 3 as the normative form, in Hindi both versions

seem to be used cf. books published by reputed publishers (ITf&@ & =2Ift5). It would appear that both forms
are acceptable in Hindi writing style, but &, &/ (13, YeT) are standard forms.
2 Cf. 6.3.5 of the document
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In Marathi, & 3T occur at the end of the lexical sort, giving the two conjuncts a
specific value of a letter. In Nepali & 3 ¥ is sorted at the end.

From the above, it will be evident that each language, although it shares the same script,
manifests a different behaviour insofar as the implementation of the script is concerned, in
terms of its shapes, its ligatural form or even its collation order.

Other languages which use Devanagari script, the script behaviour for these is dealt with
in separate documents.

“Devanagari Script Behaviour for Hindi” is the term used to define:

The writing system used to inscribe in Hindi

The syllabic structure of the writing system of Hindi

The rule ordering of the characters within the syllable

Description of the syllabic clusters/ligatures

Description of valid and invalid clusters i.e. clusters not used within the
Hindi

e Collation order of the characters: lexical/dictionary sorting order

As mentioned above Devanagari caters to 11 official languages (Hindi, Marathi, Nepali,
Sanskrit, Konkani, Maithili, Sindhi, Bodo, Dogri, Santhali, and Kashmiri) of India. Each
of these languages has different representations of the shape of individual characters as
well as their ligatural representations. The “Devanagart Script Behaviour for Hindi” in this
document is pertinent to Hindi. Other similar documents define the structure of Marathi,
Sanskrit, Nepali to name a few languages sharing the common script Devanagari and the
Unicode code-block 0900-097F (with exception of Rupee Sign and Swastik).

1. Scope

This standard specifies the surface structure of Hindi and tries to provide the best possible
“fit” for shapes and their representation of the conjunct forms. Since this is a highly
subjective issue, the shapes provided here are recommendations at the best and conform to
the perception of the mandating body/evaluators that consensually arrive at the “best
possible fit” which is acceptable to a majority of users.

Other languages which use Devanagari script, the script behaviour for these are dealt with
in separate standards.



2. References

The standards and references listed in Annexurel contain provisions, which through
reference in this text constitute provisions of this standard. At the time of publication, the
editions indicated were valid. All standards are subject to revision and parties to agreement
based on this standard are encouraged to investigate the possibility of applying the most
recent editions of the standards indicated in Annexurel.

3. Terminology?

For the purpose of this standard, the definitions given in 1S 13194:1991 shall apply, in
addition to the following:

3.1 Abjad: A writing system in which each symbol always or usually stands for a
consonant. The long vowels are indicated. However, the short vowels are rarely marked
and the reader needs to supply these. For example: Urdu written in Perso-Arabic Script is
an example of this writing system.

3.2 Abugida: Also called an alphasyllabary, it is a segmental writing system in which
consonant—vowel sequences are written as a unit: each unit is based on a consonant letter,
and vowel notation is obligatory, but secondary.* The definition of Abugida can be taken
from Unicode chapter 6 instead of Wikipedia.

3.3 Akshar: see Abugida.

3.4 Allographs: A variant form of a grapheme that is in complementary distribution or free
variation with another form of the same grapheme; an orthographic contextual variant®.
Thus, ae and & [U+00E6] in Latin alphabet are allographs. Similarly, Rafar (repha), Rakar
(cf. below) in Indic Scripts are allographs.

3.5 AlloScript: The term relates to languages which share a common script. Sub-sets of
scripts sharing a single “matricial” script are termed as alloscripts. Thus, Devanagari script
is used to write 11 official languages of India. However, these languages do not use the

same set of characters. Marathi uses the retroflex la - @ [U+ 0933] which Hindi does not
use. Flaps used in Hindi € [U+095C] & [U+095D] are not used in Konkani.

3.6 Dependent Vowel Signs (Matras): The dependent vowels serve as the common
manner of writing non-inherent vowels and are generally referred to as vowel signs, or as
matras in Sanskrit. The dependent vowels do not stand alone; rather, they are visibly
depicted in combination with a base letterform.

3As in the case of the BIS Document, in order to make the terminology accessible for all readers, examples
have been chosen from English/Latin scripts, wherever possible. Some definitions have been excerpted from
the BIS DOCUMENT IS 13194: 1991document and suitably modified where necessary.

“Wikipedia definition

% http://dictionary.reference.com/browse/allograph
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http://dictionary.reference.com/browse/allograph

3.7 Consonant Conjunct: The Brahmi derived scripts are noted for a large number of
consonant conjunct forms that serve as orthographic abbreviations (ligatures) of two or
more adjacent letterforms. This abbreviation takes place only in the context of a consonant
cluster. Under normal circumstances, a consonant cluster is depicted with a conjunct glyph
If such a glyph is available in the current font. In the absence of a conjunct glyph, the one
or more dead consonants that form part of the cluster are depicted using half-form glyphs.
In the absence of half-form glyphs, the dead consonants are depicted using the nominal
consonant forms combined with visible virama signs.®

3.8 Rendering Order: Devanagari and other Indic scripts have some dependent vowels
that must be depicted to the left side of their consonant letter, the software that renders the
Indic scripts must be able to reorder elements in mapping from the logical (character) store
to the presentational (glyph) rendering.

3.9 Display composing: It is the process of organizing the basic shapes available in a font
in order to display (or print) a word.

3.10 International numerals: The conventional 0 to 9 digits used in English for denoting
numbers. These are also known as Indo-Arabic numerals (to differentiate them from the
Roman numerals like 1X for 9).

3.11 Latin alphabet: The alphabet used for writing the language of ancient Rome. Also
known as the Roman alphabet. The alphabet is used today for writing English and European
languages and also many Indian languages.

3.12 Ligature: (see Conjunct).

3.13 Phonetic alphabet: An alphabet which has direct correspondence between letters and
sounds. Example: International Phonetic Alphabet.

3.14 Pure consonant’: A consonant which does not have any vowel implicitly associated
with it.

3.15 Rafar/Repha: A special case of a ligature constituted by the adjunction of ra followed
by a halant to consonant. The resultant combination places the ra on top of the consonant

to which it is adjoined, e.g. T + & = . In case the consonant itself is adjoined to another
consonant, the rafar is placed above the final consonant of the ligature group e.g. T + ¥ +

=8

3.16 Rakar: A special case of a ligature constituted by the adjunction of a consonant
followed by a halant to ra. In a large number of Brahmi derived scripts, the ra is adjoined

Unicode ver. 6.0 Chapter 9.0 pp. 6-7.
cf. P. 1 2.1.10 of Indian Standard ISCII IS 13194: 1991. However, it could also be termed as “short
obstructive sound” as per suggestion of experts.
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to the stem of consonant to which it relates, e.g., . In the case of consonants which have
no stem such as the retroflexes in Devanagari, the rakar is placed below the consonant to
which it relates, e.g. .

3.17 Roman script®: The script based on the ancient Roman alphabet, with the letters A—
Z and a-z (upper and lower case) and also additional diacritic marks used for writing a
language which is not usually written in the Roman alphabet.

3.18 Script numerals: The 0 to 9 digits in a script, which have shapes distinct from their
international counterparts.

4. Underlying Principles

The “Devanagari Script Behaviour for Hindi” is based on the following principles:

1.

The document aims to depict the surface grammar of the written language: the manner
in which characters as well as conjuncts are depicted.

Where a given script admits many languages, it is pre-supposed that such languages
will prescribe different representations for a given shape or conjunct according to the
perception of the native users of that language.

Corollary to the above, the result is a script and alloscripts i.e. a given script shared by
many languages is not uniformly deployed across all the languages, but is subject to
variations and modulations.

The term “Devanagari Script Behaviour for Hindi” is used here in a non-normative
sense: what is prescribed is in the form of recommendations provided by experts who
visualize the shape of the given script in their mother tongue in a specific manner.
Subjective variations may occur®.

The “Devanagari Script Behaviour for Hindi” is limited to its synchronic use, i.e. the
manner in which a given language as of today admits a character set within the script
used to write it. It is not diachronic or historical in nature and does not study the
evolution of the given script across centuries.

5. “Devanagari Script Behaviour for Hindi”: Structure

The “Devanagari Script Behaviour for Hindi” provided below, has the following parts.

Part 6.1. deals with peripheral elements such as the 1SO of the language, the writing
system used: (Alphasyllabic) Abugida or Abjad.

8The term used is as per BIS DOCUMENT IS 13194: 1991. Point No 2.1.20 p. 1
°It is recommended that such variations be culled by placing the document for public review.
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Part 6.2. describes about the syllabic structure.

Part 6.3. is the “Devanagari Script Behaviour for Hindi” proper and describes the
character set as well as the conjunct shapes of the given script along with the collation
order. Section 6.3.1. which deals with the character set of the language. Sections 6.3.2
and 6.3.3 deal with the Consonant-Matra/Consonant-Matra-Nasal combinations and
also the 2, 3 and 4 Consonant Ligatures within the language. Combinations of VVowel
with Anuswara’® and Candrabindu are also provided.

6. The Structure

6.1. Peripheral elements of the ""Devanagari Script Behaviour for Hindi*"

The main parameters considered are the mnemonic and name of the language (needed
for CLDR and also for language tags), the writing system used to inscribe the language
and wherever possible a short history of the language. These constitute the elements
that are peripheral to the document.

6.1.1. Name of the language and its representation in the 3 letter mnemonic as per
ISO 639-2. & 639-3

Name of the Language: HINDI
ISO Mnemonics: hin

6.1.2. Identification of the writing system(s) used to inscribe the given language
Hindi is written using the Devanagari script. It is an alphasyllabary with the Indic
Orthographic Syllable as its core.

All scripts derived from Brahmi are Abugidas, i.e. syllabary driven systems. The main
features of Abugidas are as under:

e The consonant has an implicit vowel built-in which is normally the schwa.

e The inherent vowel can be modified by the addition of other vowels or muted by a
diacritic termed as a Virama or Halanta.

e Vowels can be handled as full vowels with a vocalic value.

e When two or more consonants join together, they form ligatures which can be

recognized by their shape =T or alternative for an entirely new shape 9 = &T.

Abugidas/Alphasyllabaries because of their syllabic structure require a special description
which is the subject of the discussion in 6.2. below:

1Although Unicode uses the term Anuswar and some texts use the term Anunasika, the correct term to be
used is Bindu. Anuswar is the linguistic term used for characterizing NASAL VOWELS, and anunasika is
the term used for characterizing NASAL CONSONANTS. The diacritics should simply be called 'bindu’
and chandrabindu'. (Dr. Pramod Pandey)

13



6.1.3. Basic Alphabet System

(C) Consonants:

£ ® o e T
T q g = ©
ST ST El S [s3
) g S [} ]
o7 d 2 < g
T q % w C}
o q B T gl
El El g Rl g
(V) Vowels!? 12
F|am| g | 8|3 |F|®| T| T || 3|3
(M) Matras
or || St gl |l el o 3 ot | of | of
(D) Diacritics (Modifier)
< - Anuswara Anuswara, an archinasal, is denoted by a dot above the letter
after which it is to be pronounced. This falls under Nasal

category.

5 _ Candrabindu | Candrabindu (or Chandrabindu) is pure nasalization as air
comes from the nose. It is denoted by a breve with a dot
superposed above the letter after which it is to be pronounced.
This falls under Nasal category.

>t -Visarga Visarga, denoted by two dots placed one above the other.

-~

-~

S- Avagraha®® For extra length with long vowels as seen in the Sanskrit text

/SRS

137 31: are taught in primary schools as part of the “barakhadi”. However, they have been excluded in the
list since these are not individual characters per se but are combinations of the vowel 37 and © ©:
respectively. It is for this reason that Unicode does not provide separate code points for 37 31,

12317 is accepted for transliterating Loan words borrowed from English such as 3iTe. In the case of the two
short vowels @, 3Tt used in Dravidian, as per recommendation of Central Hindi Directorate 3.15.6.1.2 p. 35,
words having a short letter/short vowel sign and admitted in Hindi are automatically replaced by the
corresponding long letter/vowel sign. Thus, the short “o0” of Oddanchatram 6L L 60T&F S & TLD is
rendered as long o in Hindi: 3TieeoraRA

13Avagraha is rarely used in Hindi and is used for representing text in Sanskrit where the character is needed.
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(H) Halanta (Halant or Virama) < - Halanta is used in most writing systems to signify
the lack of an inherent vowel.

(N)* Nukta < - Nukta is used in Hindi

6.2. Conformity to the syllable structure
The syllable is a basic unit of speech studied on both the phonetic and phonological levels
of analysis. It is very easy for a native language speaker to count the number of syllables

in a sequence. However, Orthographic syllable required for text processing need not
correspond exactly with a phonological syllable.

ABNF based definition of Indic Orthographic Syllable

Augmented Backus—Naur Form (ABNF) is a meta-language based on Backus—Naur Form
(BNF), but consisting of its own syntax and derivation rules. The motive principle for
ABNF is to describe a formal system of a language to be used as a bidirectional
communications protocol.

V[m] {CH}C[v][m]|CH

The linguistic definition of Indic syllable has been mapped to ABNF (Augmented Backus—
Naur Form) for the purpose of text segmentation, line breaking, drop letter, letter spacing
in horizontal text and vertical text representation. The definition has been elaborated,
taking Hindi as an example.

The definition is a combination of 3 rules:

Rule 1: V[m]

Rule 2: {CH}C[v][m]

Rule 3: CH (This rule is applicable only at the end of the word)

V (upper case) is independent vowel

m is modifier (Anusvara/Visarga/Chandrabindu)

C is a consonant as per Unicode’s definition which may or may not include a single nukta

v (lower case) is any dependent vowel or vowel sign (matra)

14The nukta is a small dot placed under a character in certain scripts to show that they are flapped or for
deriving consonants required for Urdu %, 3, T, 3T and %.
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H is halant /virama (as per UNICODE)

| is a rule separator

[ 1- The enclosed items are optional under this bracket

{} — The enclosed item/items occurs zero or repeated multiple times

Various Use cases of ABNF based Indic Syllable definition for Hindi language as

example

Rule 1: V[m]

SI. No. || Examples

Definition

1 |91,%,3

V (Vowel) is a syllable

2 |3t 3, am:

V + Modifier is a syllable

Rule 2: {CH}*C[v][m]

Sl || Rule Examples Definition
No.
1 C 3,®, 5, A, A, F Consonant with or without a Nukta is
a syllable
CH}C o .
{CH} ™, T, =, 54, ’ Zero or more Consonant with or
2 o~ without Nukta + virama sequences
T & = = followed by consonant is a syllable
’ ’ ’ y ole
{CH}Cv Zero or more Consonant with or
al,c=at, well, T, without Nukta + virama sequences
3 . followed by a consonant with or
, ST without Nukta followed by a vowel
sign is a syllable
{CH}Cm Zero or more Consonant with or
L. . without Nukta + virama sequences
4 e, ¥, o, W, Nl followed by a consonant with or
without Nukta followed by modifier
is a syllable

15As per ABNF, {CH} here stands for zero or more Consonant with or without Nukta + Virama.
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{CH}Cvm Zero or more Consonant with or

] . N without Nukta + virama sequences
5 o Y, Y, W, & | followed by a consonant with or
without Nukta followed by a vowel
sign and modifier is a syllable

Rule 3: CH
q,9, ¥, ¥ etc are syllable in Hindi only at the end of the word
Examples of combination of the rules:

1. WqWTAH - CHCv + C + C + CH has the following syllables:

¥l || CHCv
T |C

q ||C

H ||CH

2. HXAAIRIA-C+C+C+Cv+CHC+C

H|C
T |IC
q |C
AT ||Cv
T || CHC
" |C

6.3. “Devanagari Script Behaviour for Hindi” Proper

This section lays down in detail the different parameters of the “Devanagari Script
Behaviour for Hindi”. These are:

17



6.3.1 The Character Set of Hindi.

6.3.2 The Consonant matra combinations of Hindi as well as Vowel and nasal modifier
combinations.

6.3.3 The Ligature Set of Hindi.

6.3.4 Inventory of Valid and Invalid Combinations with respect to 6.3.2 and 6.3.3.

6.3.5 Collocation Order of Hindi

6.3.1. The Character Set of Hindi

This section provides detailed information about the characters in the language and the
list of the same and also more importantly shows the manner in which the character is
to be written. Each subsection comprises therefore, two parts: the basic character set and
the shape each character should have, as mandated by the experts, who have designed
the “Devanagari Script Behaviour for Hindi”.

This comprises the following:

6.3.1.1 The Consonant Set.®

6.3.1.2 The Vowel Set.

6.3.1.3 The Matra Set.

6.3.1.4 Memory Representation and Rendering Order.
6.3.1.5 Shape of the combination of ra (rakar, repha).
6.3.1.6 The Set of Diacritics.

6.3.1.7 Halant

6.3.1.8 Numerals.

6.3.1.9 Punctuation marks.

6.3.1.10 Other symbols.

Each of these will be analyzed in detail:

6.3.1.1 The Consonant Set
The Consonant set of Hindi comprises the following characters:
A basic Consonant inventory arranged as per their Vargas.

Character | Unicode code-point | Character name
+ U+0915 DEVANAGARI LETTER KA
il U+0916 DEVANAGARI LETTER KHA
il U+0917 DEVANAGARI LETTER GA
il U+0918 DEVANAGARI LETTER GHA
5 U+0919 DEVANAGARI LETTER NGA
o U+091A DEVANAGARI LETTER CA
® U+091B DEVANAGARI LETTER CHA

16 The shapes provided here are as desired by Central Hindi Directorate. These are provided in Appendix 1
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St U+091C DEVANAGARI LETTER JA

El U+091D DEVANAGARI LETTER JHA
Sl U+091E DEVANAGARI LETTER NYA
< U+091F DEVANAGARI LETTER TTA
© U+0920 DEVANAGARI LETTER TTHA
s U+0921 DEVANAGARI LETTER DDA
< U+0922 DEVANAGARI LETTER DDHA
il U+0923 DEVANAGARI LETTER NNA
qa U+0924 DEVANAGARI LETTER TA

9 U+0925 DEVANAGARI LETTER THA
< U+0926 DEVANAGARI LETTER DA

il U+0927 DEVANAGARI LETTER DHA
il U+0928 DEVANAGARI LETTER NA

9 U+092A DEVANAGARI LETTER PA

© U+092B DEVANAGARI LETTER PHA
a U+092C DEVANAGARI LETTER BA

H U+092D DEVANAGARI LETTER BHA
il U+092E DEVANAGARI LETTER MA

a U+092F DEVANAGARI LETTER YA

B U+0930 DEVANAGARI LETTER RA

T U+0932 DEVANAGARI LETTER LA

Al U+0935 DEVANAGARI LETTER VA

A U+0936 DEVANAGARI LETTER SHA
Al U+0937 DEVANAGARI LETTER SSA
Bl U+0938 DEVANAGARI LETTER SA

g U+0939 DEVANAGARI LETTER HA

® U+0958 DEVANAGARI LETTER QA

o U+0959 DEVANAGARI LETTER KHHA
i U+095A DEVANAGARI LETTER GHHA
b U+095B DEVANAGARI LETTER ZA

S U+095C DEVANAGARI LETTER DDDHA
[} U+095D DEVANAGARI LETTER RHA




kg U+095E

DEVANAGARI LETTER FA

Note: Ligatures &7, =, 3T, 2T are not listed in the consonants list, since they are ligatures:

& = B+CHY, I = ST+C+IT, T = T+O+Y, A = A+CH.

However, in standard textbooks as per CBSE syllabus, these ligatures are treated as
individual consonants and not ligatural forms. The Central
recommends that these be treated as ligatural forms and not individual consonants.

6.3.1.2 The Vowel Set

The VVowel set of Hindi is as under:

Character | Unicode code-point | Character name

37 U+0905 DEVANAGARI LETTER A

31T U+0906 DEVANAGARI LETTER AA

3 U+0907 DEVANAGARI LETTER |

g U+0908 DEVANAGARI LETTER Il

3 U+0909 DEVANAGARI LETTER U

+ U+090A DEVANAGARI LETTER UU

> U+090B DEVANAGARI LETTER VOCALICR
T U+090F DEVANAGARI LETTER E

T U+0910 DEVANAGARI LETTER Al

3 U+0913 DEVANAGARI LETTER O

3T U+0911 DEVANAGARI LETTER CANDRA O
3T U+0914 DEVANAGARI LETTER AU
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6.3.1.3 The Matra Set
The Matral’ (Vowel Sign) of Hindi is as under:

Matra/VVowel Sign Name Matras Sign | Where is it used? Consonant

Shapes formed
DEVANAGARI VOWEL SIGN oT 3T H+ 3T =FT
AA S
DEVANAGARI VOWEL SIGN I | {¢ 3 F+3Z= =
DEVANAGARI VOWEL SIGN 11| § g F o+ é = ]
DEVANAGARI VOWEL SIGN U o 3 H+3 = ?
DEVANAGARI VOWEL SIGN O F F+F= ?
UU o\ =
DEVANAGARI VOWEL SIGN | ¢ = F+F =
VOCALICR < S ?
DEVANAGARI VOWEL SIGN E | & T F+T=F
DEVANAGARI VOWEL SIGN | & T F+T=%
Al p
DEVANAGARI VOWEL SIGN O C} 3:ﬁ' F + 3:ﬁ' = a,ﬁ'
DEVANAGARI VOWEL SIGN of AT F +37 = BT
CANDRA O S
DEVANAGARI VOWEL SIGN | ~} 3Tt % + 37 = Bt
AU S

Note: This table illustrates the use of matra in phonemic representation

6.3.1.4 Memory Representation and Rendering Order

The storage of plain text in Devanagari and all other Indic scripts generally follows
phonetic order; that is, a consonant with vowel sign is a syllable with a dependent vowel is
always encoded as a consonant letter followed by a vowel sign in the memory
representation. (see below Figure).

Figure. Rendering Order in Devanagari

Character Order Glyph Order

.

% + > =

Because Devanagari and other Indic scripts have some dependent vowels that must be
depicted to the left side of their consonant letter, the software that renders the Indic scripts

17 Allographs
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must be able to reorder elements in mapping from the logical (character) store to the
presentational (glyph) rendering. For example, if C denotes the nominal form of consonant,
and v denotes a left-side dependent vowel sign form of vowel V, then a reordering of glyphs
with respect to encoded characters occurs as just shown.

When the dependent vowel is used to override the inherent vowel of a syllable, it is always
written to the extreme left of the orthographic syllable. If the orthographic syllable contains
a consonant cluster, then this vowel is always depicted to the left of that cluster.

d+3+foo> 3+ 3

6.3.1.5 Shape of the combination of ra (Repha/Rafars, Rakars)

The Y takes a variety of shapes known as rakar and repha (rafar) depending on its position.

When conjoined before a consonant by means of the halanta (here ¥ is pure consonant),

it changes shape and is placed on top of the consonant or consonant clusters to which it
relates. This is called a repha or rafar. When it is conjoined after a consonant with the help
of a halanta, it appends to the consonant in the shape of a slanting stroke attached to the

stem (side rakar) or in the case of consonants which have no stem such as <, it is appended

in the shape of a " to the bottom of the character (bottom rakar) (here the preceding
consonant is pure consonant). Hindi has the following combinations of ra:

REPHA/RAFARS

Top rafar: ® e.g., top rafars will be formed in case of the following words. The
formations of these words are as follows:

o, =,

RAKARS
1. Bottom rakar

[SEE
2. Side rakar Ed 2l
K

3. Inside rakar

Examples of words where Rakars are used in Hindi are given below:

Bottom rakar A, I
Side rakar I, T, TG, I
Inside rakar 7, 79
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6.3.1.6 The set of Diacritics
These are as under in the case of Hindi:

- Anuswar 3T

~

[OR

o~

o~
e

- Candrabindu/Anunasika g

o~

i)
~r
.o

- Visarga 37 (©: Not to be confused with punctuation colon:)

S - Avagraha: For extra length with long vowels e.g. / STGIISSTATIS /18
6.3.1.7 Halant
< - Halant §aq

6.3.1.8 Numerals

The international number set (Latino-Arabic set: 0, 1, 2, 3,4, 5, 6, 7, 8, 9) is used in
official documents in Hindi. Following are the numbers used in Hindi.

0138 %5t

Numeral Shapes Explanation
o Devanagari Digit Zero
)| Devanagari Digit One
Q Devanagart Digit Two
3 Devanagari Digit Three
Q Devanagari Digit Four
Y Devanagari Digit Five
g Devanagari Digit Six
6.3.1.9 © Devanagari Digit Seven
T Devanagari Digit Eight
Q Devanagari Digit Nine

Punctuation Marks

Hindi uses punctuation markers from the Latin set. suchas ., ;:“ ‘() [ ] etc.
However, the abbreviation marker (eU+0970) is often used in Devanagari.

BAvagraha is rarely used in Hindi and is used for representing text in Sanskrit here the character is needed.
The example cited is from http://hi.wikipedia.org/s/193x
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http://hi.wikipedia.org/s/193x

Purna and Deergha Virama (full-stop/danda) [Devanagari code block: U+0964,
U+0965] |, Il. However, Unicode recognizes these characters as DEVANAGARI

DANDA (1) and DEVANAGARI DOUBLE DANDA (Il).
| is used to mark the full stop and | and |l are used for poetry written in 8% / qET/

ﬂsrqlé(Chhanda/Doha/Chaupai). The usage of the same is shown in the Doha of Sant
Kabir given below

<1E e, T Wt wear JoraTe | B! %5 92 =91ty 98 TRuE ||
AIET FE PR H, T TS A | 36 & T g, # A a ||

A list of punctuations is provided below:

Devanagari Name Name of the marker Marker
Shape

"EIT" 19 /stop/ U+002E FULL STOP .
Wﬁ%}f U+003F QUESTION MARK ?
/prashnachihna/
ACTTARTH U+002C COMMA R
/alpaviram/
féqaq'q;ﬁaa U+0021 EXCLAMATION MARK !
iagf‘
/vismaysuchakchihna/
FE STEATARTH U+0027 APOSTROPHE ’
/urdhvaalpaviram/
TR U+003B SEMICOLON .
/ardhaviram/
TR U+003A COLON
/upviram/
RIEEARES] U+002D HYPHEN-MINUS -
/yojakchihna/
[RENEARCEE U+002D HYPHEN-MINUS U+002D | --
/nirdeshakchihna/ HYPHEN-MINUS Dash
GLERREE] FULL STOP (U+002E) FULL STOP

Ellipsis

U+002F SLASH /
mﬁ@ U+0022 QUOTATION MARK "

http://hi.wikipedia.org/wiki/fa#® _(R=g)
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/udharanchihna/
s | agf" U+0027 APOSTROPHE SINGLE "
/shabdachihna QUOTATION MARK

U+0058 LATIN CAPITAL LETTER | X
X used as a cross-out character.
U+002D HYPHEN-MINUS U+002D | - - " - -
HYPHEN-MINUS U+0022
QUOTATION MARK U+002D
HYPHEN-MINUS U+002D
HYPHEN-MINUS as above

HIsH U+0028 LEFT )
/koshthak/ PARENTHESISU+0029 RIGHT
PARENTHESIS
HISH U+005B LEFT SQUARE []
/koshthak/ BRACKETU+005D RIGHT
SQUARE BRACKET
HISH U+007B LEFT CURLY {1}
/koshthak/ BRACKETU+007D RIGHT CURLY
BRACKET
e g U+0970 DEVANAGARI o
/sankshepsuchakchinha/ ABBREVIATION SIGN
qof foRT U+0964 DEVANAGARI DANDA |
/purnaviram/ Devanagari PurnaViram
S fo U+0965 DEVANAGARI DOUBLE | ||
/dirghaviram/ DANDA Devanagari DeerghaViram
&S / IS Sign of left/Add word A

/hanspadtrutibodhak/

6.3.1.10 Other Symbols

These are religious symbols and currency symbol included in Unicode:
30: Om (as written in Hindi) (Unicode code point: 0950)

X . Rupee Sign as mandated by Government of India. (Unicode code point: 20B9)

% . Right-facing svastika sign (Unicode code point: OFD5)

6.3.2. Consonant Matra Combinations.

These refer to the shapes generated when a Matra is adjoined to the Consonant. The layout
of these is in the shape of a matrix where the first horizontal row refers to the active
consonant and the first vertical column refers to the vowel-modifier as shown in set (Table).
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All valid as well as invalid combinations have been provided, since the primary aim of the
document is to ensure that the font developer can develop a valid font based on the
combinations. Therefore, the “Devanagari Script Behaviour for Hindi” document provides
such combinations which could be termed as “dead” but which are required by the font
developer for developing the font for the particular language.

Due to constraints of space and also for reasons of clarity, for each class a series of 4 sets
are provided.

Setl: & o T ) g Bl k%) ST E S

Set2: © S g [ 7 d q 53 g T

Set3: @ % El q q ) I o T Ell
g R g

Setd: & o T ST % E ]

It needs to be noted that the font developer requires to represent within the Open Type
Table rules for all characters and even if the combinations of certain characters do not exist
in the language, such combinations need to be represented to enable font developers to
show the exact representation of these combinations. Such “dead” combinations may not
be valid within the language system but are a precious resource for the font developer and
hence have been included.

e.g., Although the combination of $ + Matra is theoretically not possible, it needs to be
handled at the font level in the anticipation that a user could type this combination. The
font would show the following: ST. These grammatically non-valid combinations are

required for teaching and learning purpose. Hence, these are shown in red bold colour in
various tables below for the reference purposes.

The classes are as under:

6.3.2.1. It refers to a simple concatenation of Consonant and Matra combinations.

6.3.2.2. It refers to a concatenation of Consonant and Matra + Nasal marker combinations.
These are with Anuswara and Candrabindu. Other diacritics such as avagraha and visarga

have been avoided, since these are linear in nature, are adjoined to the combination and do
not in any way modify the structure of the shapes.

6.3.2.1 Consonant and Matra combinations.
This set refers to a simple concatenation of consonant and matra.

Consonant and Matra combinations - Set 1
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5

i

5

B

T

iz

15

F

B

% g T |9 (g |F (¥ |9 | |

T T35 3% 3% 8 9
T w133 %8 9% [T
T w1 7|3 7% |9 |7 |7
R B I E
e B T

5

OT |7 || | |97 [T |=0 |87 [T |30 | S
o || & & F i RS R &

S ||| S | e o | s

7\
\/
S

7
L/
o\

\
()
[
)
e

3
7\

of |®t &l | =@t | |= 8|S | S

=
.

of |t |&t |7t |9t =t |[=F |8 |S T S

Remark 1 - S and 3T are rarely used only as the first members of clusters and mostly as TIHTER or

alternatives of &

Consonant and Matra combinations - Set 2

This set is in continuation of set 1 which shows consonant and matra combinations.

]

)

g |2

a

S S S S

il

R

2

<r |or |81 |el |9 |dr (U7t |<T |9r |7

7y
\_IT

o | | |’k | |0 | & |’ & |+
] = S S T S 1 B B I 1

27



k'
555
W o [T
5|5 |5
T 'k T
FEFE
T o [fo
T |
T o [T
o b [T

Consonant and Matra combinations - Set 3

This set is in continuation of set 2 which shows consonant and matra combinations.

he | ho |d< |dhe | hea| hek| he e Ao e |he (he
# B|EF® PR R
b B |E % | o | e e | T
A A A R R = =
o | | |9 | 0| of| oo o 4o |5 o T
AR A EIEE
b | & | o | BRI
FIFIE|F s v (BRI
I EEF | s e | B R E
| EIE|F |5 s e (B
o |l | % | o] o) v e 4o (To |Te [To
5 |5 |E |05 15| Is¢| 159 s a5 [T |5 [
b |F|E F | b pf| bl | | FF [

SR %G || of| eolo o T T[T
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Consonant and Matra combinations - Set 4

This set is in continuation of set 3 which shows consonant and matra combinations for nukta
consonants.?°

89, 9 o] ot ool 9 ool | 3/ 3p| 9|
a4
SN R I =
N ) R e e ) PN ]
5,5, ) 5t st sl |9 ot | ) 3P| |
S a el o v bt bt T
o) ol | o] -akbel pal ol | -ab| 5p|-of | o

2035, I were not recognized as part of the consonant set by the Central Hindi Directorate, but have been

accepted in its latest version.
2This combination is rarely used but still noted as a guide for the font designer.

29



6.3.2.2 Consonant and Matra + Nasal combinations.
This set refers to a consonant and matra + nasal marker combinations.

Consonant and Matra + Nasal combinations - Set 1

T

-~
-~
(@]
~s .

R
LM o2
@)

*

~s

-~
i),
7
N
O,

~s

-~
)
~
-~
)
~s .

\/(

-~
'@
(@]

* s ¢
[N
N

o, 8|8, & a8l .8. 8. 8, &) 84l 9
) G| G ) o 5ot ) T | |
al,) af| @l,| ok okl s |t apl Gl o | @ o
M e e P M T P T s R P
gl ¢ g, ok e set et ol gl @ @ @
T T T TR R PN T T TN T
o, W e ) )| |
4| 4| 4| Gl Gdodl.| 9|8l ) ) 4| 4| 4

o 8, o) 3| 9o e %) 3 4 | 9
| S| J) H| H|e o565 | P H] S

o~
)
~
o~
[ @)
~

2251 + G are conflated to T and © as per rule of Hindi cf. 6.3.1.6. This form is used only for the purpose

of writing loan words mainly from English. However, since such occurrence is rare, the nasal shape of ofo
is rarely encountered in Hindi.
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Consonant and Matra + Nasal combinations - Set 2

This set is in continuation of set 1 above which shows combinations of consonant and
matra + nasal marker:

/| o

-~
)
~
-~
(@]
~s .

o~
[
~
N

]
~s ¢

oQ
Al o A, ak| akleal.| sl [eat| apl & .| | A
o, 9 of,| ok ok|cok|soi-|cok-| opl ah| 9f.| of| o
o, ol o, ak| ak|ea. sl (6ol bl Zh| & | 6l.| o
&, | &, | w6l g6l 6l ey ol &, | eu.| &y
Y M =P =PI pN=R= R PR= R{= Rl ) (= | = R
Al 2| 2| 2k| ak|cal| Al 2p| Fh| 2.| 2| A
(CH AR T CH PCRPCRIACR A R IR
S| G| G| | Do 586G S ) G| S| S
TP A A 17 T P T P TS P T T iy T R T

A, A A, k| kol gl ol ) Al &Y. £ £

BT + C are conflated to ©F and € as per rule of Hindi cf. 6.3.1.6. This form is used only for the purpose of

writing loan words mainly from English. However, since such occurrence is rare, the nasal shape of CTC is
rarely encountered in Hindi.
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Consonant and Matra + Nasal combinations - Set 3

This set is in continuation of set 2 above which shows combinations of Consonant and
Matra + Nasal marker

/| o

-~
)
~
-~
(@]
~s .

o~
[
~
N

]
~s ¢

-~
(@]
~
-~
)
~s .

\4(

o~
)
~

[\ )

S

955’

o~

4, 4| 4, 2 ot |2\t B J) 4| 4 4
Y, Y| Y| | o .| 90U GO | | Sh| Y | Y| oY

o= A= A= PRI PS-RIE= NP R A ) §[E~ Rig=

al, 3| 3, 3k alal]allal 3Ll 3p 4| 2l 3

o] 2l 2 ] o] 3] ot| 2| R 4] ] A

A, 4| 3, He| tet |t ot Hy ) 4| 4| H

3, S| | S¥| S¥|ost{ost|est] ) ) 5| S| S

o~
)
~
o~
[ @)
~

2407 + © are conflated to T and © as per rule of Hindi cf. 6.3.1.6. This form is used only for the purpose
of writing loan words mainly from English. However, since such occurrence is rare, the nasal shape of ofo
is rarely encountered in Hindi.
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Consonant and Matra + Nasal combinations - Set 4

This set is in continuation of set 3 above which shows combinations of Consonant and
Matra + Nasal marker

% .g_l‘ CL"I/ | ol o-a. . ‘L"ID ap Q'I al.| @
% .5_1|‘ G_IL | -edeio-a. 6. [o-6Y. 6_1.b aP 6_1| 6 | -6y

SEEEEREEEEREE

R N I

=) 2 2] ] o]l )

9
8| 8| 8| S 9| o8k| 58k sk Sp 3P| Y| H|
o, 6| o, el 8. el o, g g

50T + © are conflated to T and © as per rule of Hindi cf. 6.3.1.6. This form is used only for the purpose
of writing loan words mainly from English. However, since such occurrence is rare, the nasal shape of ofo
is rarely encountered in Hindi.
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Consonant and Matra + Nasal combinations: With Candrabindu - Set 1

As per rule 3.6.2.3 of the Central Hindi Directorate, Candrabindu cannot be placed over
matras which are above the Shirorekha and in this case, the Candrabindu is replaced by an
Anuswara.

This rule could create issues for OCR/OHWCR if Candrabindu is inputted over matras
above the shirorekha and is automatically mapped to Anuswara as per the rule above. It is
proposed that a Normalisation rule be introduced. In the case of OCR/OHWCR which
analyze the character at the display level, the combination matra + Anuswara will be shown
as such.

9, 4| 4, Gkl oSl oSl oSl G ) 4| e 4
%gc%%ﬂjﬂ‘;&kﬂc%@gcﬂcﬂ
o, 99, G Lol sLelelel Ll S| 4| Lo 4

gq g‘ % w @4“@69@6@0 g? a2 ge a(. a

) A ] ] ol ol el ) ) o ]

] | ] ] sk ap) ) | ok o

) G| | | ot ol T T ) o 9

4, S| i H| oo oHe|eHe] HH | H.| e 4

g, & 9|8 dfsl g & &) g 94

23
8, 8| 8, S| 8 8ic|s8k|e8l 8pl 3P & 8 S

20T + O are conflated to T and © as per rule of Hindi cf. 6.3.1.6. This form is used only for the purpose
of writing loan words mainly from English. However, since such occurrence is rare, the nasal shape of oto
is rarely encountered in Hindi.
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Consonant and Matra + Nasal combinations With Candrabindu - Set 2

This set is in continuation of set 1 above which shows combinations of Consonant and
Matra + Candrabindu. As per rule 3.6.2.3. of the Central Hindi Directorate, Candrabindu
cannot be placed over matras which are above the Shirorekha and in this case, the
Candrabindu is replaced by an Anuswara.

B
Q) Q| Q| | Q| o] el el Q) | Y| el
o[ 9| 9f,| Ok| OF| a0l 0k |cOle| Oh| G| 9| Of| Of
o, & | &, G| G| otie|soe|ccle| G G| @Y, Gde| &
| G| &Y, G| G| cbe| g6l el O G| &Y G| 6
G S| A S| Hoddshfe ] G )| 4| 9| 4
2, Al 2, 2k| |l /e | | 2| e[
G G| G| G| G oSe| 5Ge| oS G| )| G| G| G
A, Y| Y| | ol el ole| S| 7D A | e
Gy G| Gy B SoSe| 58| oB G| F)| G| S| S
Ay A Y k| ottt ) 3P A | e A

7765t + & are conflated to T and < as per rule of Hindi cf. 6.3.1.6. This form is used only for the purpose

of writing loan words mainly from English. However, since such occurrence is rare, the nasal shape of CTC
is rarely encountered in Hindi.
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Consonant and Matra + Nasal combinations With Candrabindu - Set 3

This set is in continuation of set 2 above which shows combinations of Consonant and
Matra + Candrabindu. As per rule 3.6.2.3. of the Central Hindi Directorate, Candrabindu
cannot be placed over matras which are above the Shirorekha and in this case, the
Candrabindu is replaced by an Anuswara.

N
(@)
<~ ¢

eV e
\1/ 0\,
(@)

~ ¢

o~
)
~s
O

~

N
[ @]
~
@)

4 ~ C’

l’\
=
~ (

) (B

%
<, .| G, K| H|odsdelede S | G| | 4
3, S| 2 S¥| S| rsipsk St Sy P S St S
2, 2| | 2, 2k kool sal ol 2| o) 2 2l
2, B | B B BeotiesBeot B B) 8| G| B
H, | 4| e et st ot ) ) H He|
Sy S| ) ) Kool Sl T 4| He|
Myl M| | | oMl e Ssle| 2| | Ao e A
3, 3] | 3], 2k| 2k|dk|s2h|2| 2| 3P| 3| 2| 2
9, 9| 9, k) akledlel 59l 6l S| ) | e
M) M) M)y My axd MM A o) M| M A
G| 4| 4| | K od|sdiodd D P 4| o 4
4, 4| 4, th He| ot e ot 2 7)) 4| He|
Y| | Y| oW | M| e\ eMe| Dyl FhI AY | Al A

-~
(@)
Y]
@
~s (’

&

2855T + & are conflated to ©F and © as per rule of Hindi cf. 6.3.1.6. This form is used only for the purpose
of writing loan words mainly from English. However, since such occurrence is rare, the nasal shape of TS
is rarely encountered in Hindi.
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Consonant and Matra + Nasal combinations With Candrabindu - Set 4

This set is in continuation of set 3 above which shows combinations of Consonant and
Matra + Candrabindu. As per rule 3.6.2.3. of the Central Hindi Directorate, Candrabindu
cannot be placed over matras which are above the Shirorekha and in this case, the
Candrabindu is replaced by an Anuswara.

ES = T 3 ®h S )
V3 M V) M M V) M M
ED o T il w g
. : . . . . )
© ) ) o o o ) )
ot | Wl oo Sl W |ST =)
(2 R N 7 . b . 3 3
M & . ¢ . . . ¢
o0 | TH £5) L&) & T &S ¢
N N 7 . bY . 3 3
) . - - - . - -
ATy %l Qﬁ' ]il ﬂl |ﬁ| él é'
v N 3 . Y . s 3
M ) V) M) M) M) M M
laYe g
P o b 3 T , S
\9 \9
M V) V) V) M M) M M
laYe)
GO . R 1 3] . S ¢
o\ o\
M) M M) M) M) M) N
laYe) Eg
\_cl‘ L/ 3 5 Q‘q ],! :ﬂ l’f] g’ :
< <
N 9 - 3 - - - - -
laYe as Qa‘ ]' ﬁ LI E % é‘
N N 3 . kY . s 3
M * ¢ * ¢ * >
laYe)
p=a . re - . . > ry
& - - - - - - -
otd  |® = | Sl W |l 6
(2 R N 3 . . . 3 3
v Y » » » @ w ) 9
ofcr | |@|r | St (W |ST gl
(2 R s S 4 9 by > £
M \» \* * ¢ ¢ \» \*
&) Ia)
(2 R N 7 . : . > v

295t + & are conflated to O and & as per rule of Hindi cf. 6.3.1.6. This form is used only for the purpose

of writing loan words mainly from English. However, since such occurrence is rare, the nasal shape of CTC
is rarely encountered in Hindi.
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Vowel + Nasal Combinations: Anuswara and Candrabindu
The table below shows the combinations of full vowels with the nasal modifiers:
Anuswara and Candrabindu.

I |33 |3 |3 | |® |T [T | [T |3
G| |t |g 8|S |F |k |T O[T |an|an |t
G |3t | |g | |3 |F |k (T O|T o |3 |

Consonant and Matracombinations for Main Ligatures &T, 31, 3, 3T

Although &T, 3T, T and # are not consonants per se*°, it was felt that for the font

developer, all matra combinations with these three ligatural shapes be provided for the
font developer.

Set 1 - Consonant and Matra combinations

'\ -
—_

o~

’\)
)
~

o~
),

~s

o~
‘)

6\/

R
o0

o~
(.
~

/| o

o~
[ @)
~

’\'”

~s

o~
[ @)
~’,

e e e A R e R
e L e e N e
My M| o) by s (oM o] | i) gD |
A e e A A A R T

30¢cf. 6.3.1.1 on Consonant Set.
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Set 2 - Consonant and Matra + Nasal combinations: with Anuswara

& Bl El T
o & el T S
OTO & T Ell 1)
OO Tet & E] B}
ajle off 3 Ell oft
© |3 i 3 i
L i i i
© |4 5 3 5
O ) ) El &l
OO & e El &l
8)[8 1 I el S
T3 ar Al El T
oto et Sl Ell ¥

30T + G are conflated to OT and © as per rule of Hindi cf. 6.3.1.6. This form is used only for the purpose
of writing loan words mainly from English. However, since such occurrence is rare, the nasal shape of ofo
is rarely encountered in Hindi.
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Set 3 - Consonant and Matra + Nasal combinations: With Candrabindu

As per rule 3.6.2.3 of the Central Hindi Directorate, Candrabindu cannot be placed over
matras which are above the Shirorekha and in this case the Candrabindu is replaced by an
Anuswara.

& Bl T q
S &f ) El st
TS &t T Ell T
OO fef 5] B} fst
oits] &ft e =t i
o CI) g £ El 2!
QO éa; EL EN %I\
g 3 3 i
ale} & 3 El 2]
o032 & 3 El 2
SO & e El g
of %ﬁ Eﬁ Ell i
ot o &t =1} Ell at

6.3.3. The Ligature Set of Hindi

Hindi has a large set of ligatural forms. These are combinations of Consonant + Halanta +
Consonant (CHC) or CHCHC or even rarer CHCHCHC. The CHC combinations which
are the most frequent are arranged in the shape of a matrix: the abscissa or horizontal axis
refers to the Consonant which constitutes the ligature and the ordinate or vertical axis
shows the consonant which forms the ligature and which is followed by a halanta.

20T + C are conflated to T and < as per rule of Hindi cf. 6.3.1.6. This form is used only for the purpose

of writing loan words mainly from English. However, since such occurrence is rare, the nasal shape of ofo
is rarely encountered in Hindi.
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As in 6.3.3, the ligature sets are divided into the following:

6.3.3.1 CHC (in a matrix)
6.3.3.2 CHCHC
6.3.3.3.CHCHCHC

6.3.3.1. CHC (combination of two Consonants)

These ligatures are presented as in the earlier case of Consonant + Matra combinations in
three sets.

The following set shows a combination of two consonants. To know how particular
combinations forms, select one consonant from the first column and second from first row

e.g., Combination of consonant “&” and “&” joined by a Halant is the ligature “a&eh>>.

CHC (combination of two consonants) - Set 1

+ o T |9 |g 7 |8 (o |HA | A
F TR | T || FH | FS | FT | FS | T | FT | Tl
L | oh Y | W | H | &S | T | &S | O | TP | B9
LIRS N IRE I RKD) I LS B I SO RS B A RIS B R B S
LRI SR RO BT IO B A SCE RS B RS OIS B R B RS
3 3P |TH|T|39 |33 | $9 | TV || §H |
T | | (W | ™ T T || ol | | o
B TP | O | 9| UH | 9T | 99 |98 | B9 | O | Fo
S |9h | | |5H |58 | S5T | | ool (S |9l
G REIEHIEIRERIEIGIELIE
> |9 |9 | | (S8 (oW |3 | o9 | o | O3
T |TF |TH T T |TE |TH | TH | T | TH |
3 |TF |TW | |TH | TS | T | TH | T | T | T
g 3P |TH |39 T |39 | T6 |3 | 3F |9
T |3F T T |TH | TS |TT | T6 | T | T | T

33ZWJ/ZWNJ are generally not used in Hindi. cf. PART B 7.7 : Note on ZWJ/ZWNJ in Hindi.

#Although the Central Hindi Directorate prefers the linear form of the conjunct, the use of & i.€., a
stacked form is also permissible and is therefore noted as such.
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E|B|BE R EERIEIE L EEBEEEEERELRELE/BE
Al A A A A A AT AL A A A A g Al gy e
E BB IRBIE G EIBEEESEIBEEEEEREDBEETRE BB
PRBEFBRIBIERERBwRRERERRERIREREIRBERB
ElR|BERBERIFEEREREEwEREEEREERETBRIE/BE
P\t | b (16| B 2w R AR B | iR B
ElEB BB R EERBERBwEEREFREREREREEE|BREB
EE|F RERFIERIERIFSER EEE REREERE BB
B EBEEFBREERESEREBEERREEREERE
16 |15 | 1518 |15 15 B 1g 8B B E S EEEEEEEEE
bl |w [ |n|p |[Blels|pr|p|bpdirelo|e || well]| B 5| B 5] oo
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CHC - Set 2:

The following set shows a combination of two consonants. To know how particular

combinations forms, select one consonant from the first column and second from first

row e.g., Combination of consonant ““h” and “T” is ligature “¥C”.

CHC (combination of two consonants) - Set 2

o (BB m | B F BB BB B | B B | | 6 || B
>R BB F|BEBERB BRE RSB BB RFE
o | W 0 (1 B 09 (B 0 (B8 B B B B B he | b B 8 e b |
5 BB E B REBERERRRRE BB R E
c|EB e 5 &BEEERIE BB EEE LBk EE
=k |BIEIE|RE BERE R R EREEEEEEFEE
o | BB (8B 1B 02 [ RR|15 1| B | B IS B0 [ 1 | 89 | 1 [ e |t | D
o | 15| B[00 (82 || 12 |8\ 12 [ BB\ 18| IS\ B | B3| S| 2 (e | B9 | B3| 18 [t | o |
o |B Bl |1 B0 BB 8|81 N5 e 8|38 ||t B
o | BB B BB BRI BB BB R BB | |B
(B |k |w (o[ w [ M |19 ||t |hor|tor|p [iL | [ |1 |p |B
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BIEEE 4 EEEEEEEEEEE BB
BB R B RBIBBFREREEEREBR
N e (YRR e B R
5ERB B BB EIERRERERERR
FEEIS e ElFEE R REEI®RI®EFE/RE
5 E|EEls|EE B EEREREFRERPB
BRI B R REB e BB B R
W o |21 2| 12 R 2| 18| R |3 3
R 8o |RIBIR|ERIRIE B R BB BB
pIRIR(Ebw RBREERIEEB R BE BB
o [# |n | p |kt fio | |w | B |hedle| B 5| B S| hool hor
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CHC - SET 3:

The following set shows a combination of two consonants. To know how a particular

combination forms, select one consonant from the first column and second from first row

e.g., Combination of consonant “”” and “U” is the ligature “%9”.

CHC (combination of two consonants) - Set 3

o | 1| | e | b | B B | 5| s RS 18 | RS| B | S| B[ B | ner | by | | b | e | b | B
= B BlEEIEEBEEREEREEREE R EBE R EE
-5 BB BF BB BE BREERE B BE R FE
= E B EFEFRFEBEREEEEREEREREREE
o |BBle 8 B BB EIKEBBEEE LR R EE
e BB EIEEFEEREBEEREIREER®SEFESEFEH®SE
b |16 BB | x| x| BB F | x| x| hex | B | [ 5 | he | & | s | x| IS
5 BB EB BB BRI RERRERE R B RERFE
= B BEE B EBEREBEEEE RS BB EFE
w | E B EEIBEBERERREGEE S BB FEE
o |E Bl B BB BIEREBBEERE €S BB F e E
s BB s EIREEBELREREEREREESHERIE:HE
= BB e B BB BB IBB BRI E kB BE R BR

(B |k [w [ w [ [My|16 [ for|lor | horlp [iL | [ [ |p |B

45



|08 B no | 1| | B | b | B | RS BT pe | B | | RS RS
FRFEFwEREREREEREERERBE
BB EBw E B EIEEEREEREERERR
7 R Fbw R E R EREEREERERBE
BEEIB w EBEEEREEB|EEE B R
EEE G EEEEEEELDEERE|/SHE
s [ B [ |8 | || he |6 [B | | B 5| o<
BIERIBw BEIBIBEIEERE B ERERBR
5 E R ERIEREREDREEE/R_E
5 E B EBIEEERERERE BB
BIE R BB EBIEEREDEERTLRE®BR
s EE s EEEEEEREEREREEEEBER
B ERIBw EBIEEERIREEBREEE| BB
o [# |n | p |kt fio | |w | B |hedle| B 5| B S| hool hor
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CHC - SET 4:

The following set shows a combination of two consonants of which the second form is the
nukta. To know how particular combinations form, select one consonant from the first

column and second from first row e.g., the combination of consonants “&%” and “” is
ligature “FH”,

CHC - Set 4
F |@ T T |E T[T
F|FH| T ||| Fh | TS| T
B |Th | Y| W | B | Th | B8 | B
T TR | Tg (W T (TR (TS|}
T | |9 |97 |5 |%h (= |=
g |9 | SH | |91 | g | 39 | §¢
T |6 | ||| TR ||| ]
Q| B | W BT B | B | Bg | e
T |SH |5 | I |TH (T ||
T | o T T T TS|
S |S% |5 | |59 | | S8 |5
Q |OF |O¥ | QT O3 | oW | 9% | 9%
g |8 |SH |87 o9 | g% | S§ | 8¢
G |eP | el e et |35 | c6
U |UH | T O | | TR | UG | T
T | || TR TS| T
T | | 0G| U | |Th (W] | W]
G| |||
€ |Th |8 |9 | & | 9h €3 | @
R RIS e A
TS (USSR
T TH | RT W T | TR TS| R
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6.3.3.2 CHCHC (combination of three
Consonants)

These are not as frequent as the CHC
combinations. Only the major are listed
below.

With a few exceptions, these are mainly
linear in nature. A majority of these are
due to loan words which have entered
Hindi. Combinations with matras have
not been taken into account.®®

CHCHC | Example
T | g
£ ESEEE]
|
F FFATAT
= EEEEL]
kRl FRER]
w7 JIFAIG
Fg FIE)
&ur e

& ATIALHT
& Y
& EATP
ErsS [EEiss
ELn qTRCTH

44 4 39 4/ 434 2333273 44 &4 34

35Quite a few examples are culled from Bahri and
Nalanda Dictionaries. Others are taken from the

CIIL corpus.
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= AT L) TS
&= TRaed EV) BESIGRY
= = i BIEEEIN
g RESSIY =i Hied
ECAl BIGIIEGE o) T
SR S u S
o S I s
| wEERER w |
il ES SR = T
< TE<H =) a5
= = g qice
= IY-H=AT Rl T
=T AT o Jog
= FHaRers & FAferA
<= JUEAT ¥ BIE]
& ETGCE) 33l T
=T o= = et
< ElEINI } 3me;
| TATRTRH g 3idcdeg ¥
E) Flase 36 e e
% The examples are culled from Bahri and Tgieadaq . FARATT - mental agony Arvind

Nalanda Dictionaries. Lexicon.
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6.3.3.3. CHCHCHC (Combination of four Consonants)
These combinations are rare and found only in the following case®:

O TN

6.3.3.4 CHCHCHCHC (Combination of five Consonants)

Apart from the Sanskrit T no other case of a five consonant cluster seems to exist.

6.3.4. Valid Combinations and Invalid Combinations

As mentioned in the Introduction as well as Section 1. End Users of the “Devanagart Script
Behaviour for Hindi”, the document targets basically the font designer desirous of knowing
the exact shapes both of individual characters as well as combinations such as:

Consonant-Matra,

Consonant-Matra-Nasal,
Consonant+Halant+Consonant,
Consonant+Halant+Consonant+Halant+Consonant.

It has been therefore, decided to display all and every valid combination in the document.

6.3.5. The Collation Order of Hindi

Collation is one of the most important features of this document. It determines the order in
which a given culture indexes its characters. This is best seen in a dictionary sort where for
easy search words are sorted and arranged in a specific order. Within a given script, each

allo-script may have a different sort-order. Thus, in Hindi the conjunct glyph &T is sorted
along with &, since the first letter of that conjunct is % and on a similar principle 9T is

sorted along with ST. The same is not the case with Marathi and Nepali which admit a
different sort order.

Different scripts admit different sort orders and for all high-end NLP applications, sort is a
crucial feature to ensure that the applications index data as per the cultural perception of
that community. In quite a few States, sort order is clearly defined by the statutory bodies
of that state and hence it is crucial that such sort order be ascertained and introduced in the
document.

38 The examples are culled from Bahri and Nalanda Dictionaries.
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In the case of Hindi, the following is the traditional sort order as determined by the experts
and used in dictionaries and may have unique variations across dictionaries.

¥ M T T I F ®E UW T oW I
F ®§ T ¥ ¥ ¥ B T ¥ A T B

T T 9w T 9 T g T Y W F ¥

¥ ¥ I @ 9§ W W ¥ T

The order as given below is pertinent to sorting by a computer program and is compliant
with CLDR as laid down by Unicode*® and is recommended for use.

DGO AN IFTHEG UM N FHTITTITATACSSE
TITTATRIAAIIASITTTE s oTfd Stqgooododoforato

\
3 6T R

e
(=]
v

Since in Hindi borrowed words with T are represented by & in Hindi. Thus, € and &

are removed from the above list and rest of the characters are retained.

0IOCO: AMEEIFTHBIUTM AN FHETISTIBTTTACSS S
TITTITRIAAIIATITTFTS OTTO ST Qoo doforale

\
- /
(=) 9

Following is the example of sort order for consonant “&*"

w7 | (& |F |F |F |F
F

F |H |F |+
¥ | |H | &

-8

Bt is normally not listed in traditional dictionaries, but are included as digital dictionaries do include these
characters.

40As per CLDR ver. 25 http://cldr.unicode.org/index/downloads/cldr-25

4135 js placed at the top of the sort table since it constitutes an Indic Orthographic Syllable by itself. The

other combinations listed after the consonant constitute matra or diacritic combinations.
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PART B
Recommnedations for Developers

Language specific issues are complex and the developers require a ready reckoner for
reference. Although this section may not be considered an integral part of Script Behaviour
per se, yet the following guidelines are laid down for the ease of developers and are
documented as a separate section in the Script Behaviour. Indian scripts are derived from
Brahmi and are abugidas (alphasyllabaries); Abugidas have letters to represent consonant
sounds; vowel sounds and vowel sounds are also shown with diacritics (modifiers to the

consonant letters). Each consonant letter carries an inherent vowel i.e. 3. The chapter 6 of
Unicode standard describes the various writing systems in detail.

Syllable is an element of a syllabary and is the basic unit of articulation that corresponds
to a pulmonary pulse. Hence, the knowledge of the Indic Orthographic Syllable is a must.
Thus, there is needed to evolve a basic formulism of Indic Orthographic Syllable, which
facilitates implementation of correct cursor movement, etc. This definition will also ensure
correct implementation of syllable in various applications. Normalization is also a major
issue confronting the developer. On the other hand, the guidelines regarding norms as to
correct usage, standardized spellings, rendering of loan words and punctuation are a must.

To help the developers address, these issues, part B of Script Behaviour has been divided
into two major sections: viz. Indic Orthographic Syllable and Linguistic Aspects

In the first section, all issues afferent to the Orthographic Syllable are handled, which is
technical in nature and addresses the Indic syllable and provides a general overview of the
same. This is followed by an overview of the formalism underlying the Orthographic
Syllable and finally issues derived from the Orthographic Syllable such as cursor
movement, normalization, etc. This part of the document is more of a compendium and
reference to the relevant resources has been provided as footnotes or in the main body of
the text.

In the second section, Linguistic Aspects such as correct usage, spellings, loan words,
numerals and punctuation are analyzed. This part of the document reproduces in toto the

guidelines as laid down by the Central Hindi Directorate in its SamTY forter e &t
T BT ATHSHIHIOT New Delhi, 2010.
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7. Technical Aspects

This part starts off with an overview of the Script, followed by a description of the Indic
syllable: Akshar. These two sub-sections ensure that the developer is aware of the script as
well as the basic building block of all Brahmi based scripts: Akshar. The next section
provides a formalism for handling Akshar. This formalism is crucial since, by its
application, valid and invalid syllables will be identified. It will also be pertinent to the
sub-sections that treat of cursor movement and segmentation. Since Unicode permits more
than one way of inputting a given character, Normalization is of prime importance.

7.1 Devanagari Script: An Overview*

This overview is a linguistic introduction to Devanagari. It starts off with the historical
evolution of Devanagart and in Section 1.3 develops the notion of the underlying nucleus:
the akshar and further draws attention to certain akshar structures relevant to variants.
Simple transliteration has been used as a guide to the pronunciation of the examples.

7.2 Devanagari: A Historical Perspective

Devanagari is the main script for the Indo-Aryan languages — Hindi, Marathi, Maithili,
Dogri, Boro, Santhali, Sanskrit and Nepali recognized as official languages of the Republic
of India. The script is also shared with other countries such as Fiji (Hindi) and Nepal
(Nepali). It is the only script also for the related Indo-Aryan languages such as Bagheli,
Bhili, Bhojpuri, Himachali dialects, Magahi, Newari and Rajasthani. It is associated closely
with the ancient languages Sanskrit and Prakrit. It is an alternative script for Kashmiri (by
Hindu speakers), Sindhi and Santhali. It is rising in use for speakers of tribal languages of
Arunachal Pradesh, Bihar and Andaman & Nicobar Islands.

It is well-known that Devanagari has evolved from the parent script Brahmi, with its
earliest historical form known as AsokanBrahmi, traced to the 4th century B.C. Brahmi
was deciphered by Sir James Prinsep in 1837. The study of Brahmi and its development
has shown that it has given rise to most of the scripts in India, as mentioned above, and
some outside India, namely, Sri Lanka, Myanmar, Kampuchea, Thailand, Laos, and Tibet.
The evolution of Brahmi into present-day Devanagari involved intermediate forms,
common to other scripts such as Gupta and Sarada in the north and Grantha and Kadamba
in the South. Devanagari can be said to have developed from the Kutila script, a descendant
of the Gupta script, in turn a descendent of Brahmi. The word kutila, meaning ‘crooked’,
was used as a descriptive term to characterize the curving shapes of the script, compared
to the straight lines of Brahmi. A look at the development of Devanagari from Brahmi
gives an insight into how the Indic scripts have come to be diversified: the handiwork of
engravers and writers who used different types of strokes leading to different regional
styles.

“2Extracted from DEVANAGARI VIP TEAM: VARIANT ISSUES REPORT pp.7 et seq. This part of
the document was drafted by Dr. Pramod
Pandey.https://community.icann.org/download/attachments/17466438/Devanagari+VIP+Team+Issues+Rep
ort+1.0.docx?version=1&modificationDate=1315604624000.
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7.3 Encoding Principles

Chapter 9 of Unicode 6.1 clearly lays down the encoding principles underlying
Devanagari script. The relevant pages 211-215 give an overview of the basic structure of
Devanagart and cover the following areas:

J Consonant Letters.

o Independent VVowel Letters

o Dependent Vowel Signs (Matras).

o Virama, Halant, or Vowel Omission Sign
. Consonant Conjuncts

The properties underlying each of these are treated at length in the document.

7.4 The Fundamental Unit: Syllable

The syllable is a basic unit of speech studied on both the phonetic and phonological levels
of analysis. It is very easy for a native language speaker to count the number of syllables
in a sequence. However, Orthographic syllable required for text processing need not
correspond exactly with a phonological syllable.

Indic Orthographic Syllable has been defined as a computational formalism using
Augmented Backus-Naur Formalism (ABNF) - refer 6.2 of Part A.

7.5 Unicode Text Segmentation uax#29

The notion of Indic Orthographic Syllable is essential to this topic which defines
“guidelines for determining default boundaries between certain significant text elements:
user-perceived characters, words, and sentences**”.

The notion of Indic Orthographic Syllable is essential to this topic which defines
“guidelines for determining default boundaries between certain significant text elements:
user-perceived characters, words, and sentences”.

This process whereby boundaries are delimited results in segmentation. UAX#29 which
has undergone many changes provides clear-cut guidelines for text segmentation.

“3http://www.unicode.org/versions/Unicode6.1.0/ch09.pdf. Owing to copyright reasons, the text in the
document cannot be incorporated in this document. Developers can download the document for
details. This applies to all Unicode documents which are protected by copyright laws.

4 Op. cit.
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Since the document is self-sufficient and defines very clearly all and every case of
segmentation, it will not be treated at length. However, a few examples of the manner for
Indic Orthographic Syllable segmentation will illustrate the importance of segmentation.

Given a string such as:

N\ N
HH e (O

The Indic Orthographic Syllable rules allow for clear intra-word segmentation and
delimit each word into its valid syllables

- T-A/-8 -
C-C-Cv-C-C

-
V -C+H+C+H+C

- -7
Cv — C+H+C+H+C+v - C

This division clearly shows that the first word can be broken up into 5 syllables whereas
the second has just 2

7.6 Rendering

Closely allied to the issues studied above is the problem of rendering. Chapter on “South
and Central Asia-1” of Unicode studies in depth the issue of rendering in Devanagari.

“Devandagari characters, like characters from many other scripts, can combine or change
shape depending on their context. A character's appearance is affected by its ordering with
respect to other characters, the font used to render the character, and the application or
system environment. These variables can cause the appearance of Devanagart characters
to differ from their nominal glyphs (used in the code charts).

Additionally, a few Devanagari characters cause a change in the order of the displayed
characters. This reordering is not commonly seen in non-Indic scripts and occurs
independently of any bidirectional character reordering that might be required.”*

The Chapter®® focuses on the following issues pertinent to rendering:
o Rendering Consonant Letters.

“Shttp://www.unicode.org/versions/Unicode6.1.0/ch09.pdf. p. 212
“61bid pp. 211-22
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. Rendering Independent Vowel Letters

o Rendering Dependent VVowel Signs (Matras).

o Rendering Virama

o Rendering Consonant clusters which includes the following:
o conjunct formation
o dead consonants

. Explicit Virama to prevent conjunct forms, generating explicit half
consonants

and most importantly
. Rendering Rules

Although the use of ZWJ/ZWNJ is pre-implied in the heads, it will be treated separately in
7.7

7.7 ZWJIIZWNJ in Hindi

ZWJ (U+0200D) and ZWNJ (U+0200C) are code points that have been provided by the
Unicode standard to instruct the rendering of a string where the script has the option
between joining and non-joining characters. Without the use of these control codes, the
string may be rendered in an alternate form from what is intended.

In the case of Hindi, ZWJ/ZWNJ do not play an important role insofar as functionality is
concerned.

However, as a case in point, Unicode 2.0 prescribes the use of RA+VIRAMA+ZW]J to
represent the eyelash-ra used in Marathi and Konkani and Nepali. This is captured in what
was then rule R5 of Section 9 (which is now rule R5a). Unicode 3.0/4.0 reflected the ISCII
choice, in what is now rule R5: “In conformance with the ISCII standard, the half-
consonant form rrah is represented as eyelash-ra. This form of ra is commonly used in
writing Marathi...” (Unicode 3.0)

The word darya can be written with the Unicode values —

U+0926(2) U+0930(X) U+094D(<) U+200D(ZWJ) U+092F(Z) U+093E(<T)(S=)

as well as

U+0926(<) U+0931(X) U+094D(2) U+092F(T) U+093E(CT)(G=T)

Insofar as Hindi is concerned ZWJ/ZWNJ are used to render alternate rendering of
ligatures. Thus the use of ZWJ/ZWNJ is restricted to the display level.

RULE 1: If a consonant+halant is followed by the ZWJ, the half-form of the consonant is

formed.
For example:

T U+0936(3T) U+0915(F) U+094D(2) U+200D(ZWJ) U+0924() U+093F ()

ITFIT U+0905(3T) U+0915(F ) U+094D($ ) U+200D(ZWJ) U+0937(T) U+092F ()
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This use of ZWJ serves a pedagogical purpose in that it allows the learner to study and
master the half shapes of characters.

RULE 2: The use of ZWNJ in Hindi is restricted to representing a dead consonant within
a string.

Thus, to show the combination of ITST + ST as a single word and retain the shape of the
consonant followed by the halant; ZWNJ is used:

IMSTHAA:U+0930() U+093E(CT) U+091C(ST) U+094D(s) U+200C(ZWNJ) U+0915(%F)

U+092E(¥) U+0932(<T)

This practice is followed to represent Sanskrit loan words or proper names demanding a
“dead” consonant:

I

-

RULE 3: A secondary use of ZWJ/ZWNJ is to reduce a stacked ligature to a linear ligature.
Thus:

Without ZWJ/ZWNJ 9FhT
With ZWNJ EESal

=

With ZWJ EEEAl

As can be seen from the above, ZWJ/ZWNJ are mainly used to render alternate forms.
The use of ZWJ/ZWNJ is not permitted in Internationalized Domain Names.

Used, as in the case of Hindi, to create alternate renderings, the insertion of these two signs
can affect searching as well as NLP, since storage is affected, except in the case of Sanskrit
loans where such usage is mandatory, as in Rule 2 above.

7.8 Cursor Movement & Deletion

7.8.1 Cursor movement

Cursor movement is an important issue in content creation. Given the complex nature of
Brahmi based scripts as opposed to Perso-Arabic; the developer should be aware of cursor
movement which affects not only word-processing but underlies all display.

Cursor movement in the case of Latin or Cyrillic scripts moves the cursor across one
character at a time. Thus in a string such as:

Enter

The cursor moving either from right to left or left to right will move across one character
at a time.
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If “Ctrl+Right Arrow” or “Ctrl+Left Arrow” are pressed, the cursor will move across the
word. Pressing Home or End will move the cursor to the beginning or end of the line
respectively.

“Ctrl+Home” or “Ctrl+End” will move the cursor to the beginning of the document or the
end of the document respectively.

In the case of Brahmi based scripts and more specifically Devanagari in this instance, the
cursor movement is slightly different as the following quote*’ explains:

For Latin script, there is often a direct one-to-one mapping between a character and its
glyph. (For instance, the character "h" is always represented by the same glyph "h.") For
complex scripts, several characters can combine together to create a whole new glyph
independent of the original characters. There are also cases where the number of resulting
glyphs can be bigger than the original number of characters used to generate those glyphs.
Characters are often stacked or combined to create a cluster, which is indivisible for most
of the complex scripts.

In the case of Devanagari, the cursor will move across Indic Orthographic Syllables and
not across the individual characters.

The Table below shows the basic difference between Devanagart and Latin

MOVEMENT LATIN DEVANAGARI

Right arrow To right of character To right of syllable

Left Arrow To left of character To left of syllable

Ctrl+Right arrow/Home key | Following word Following word

Ctrl+Left arrow Preceding word Preceding word

Home Key Beginning of line Beginning of line

End Key End of Line End of Line

Ctrl+Home Beginning of Beginning of Document
Document

Ctrl+End End of Document End of Document

A special case is that of the insertion of ZWJ/ZWNJ within the syllable. In that case the
behaviour is as under:

Rule 1: When a ZWJ is inserted within a syllable, the cursor, treats that particular syllable
as a single unit and moves across it in either direction as in the case of

THRT U+0930@R) U+0915(F) U+094D(2) U+200D(ZWJ) U+0924()

4Thttp://msdn.microsoft.com/en-us/goglobal/bb688137.aspx
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Rule 2: When a ZWNJ is inserted within a syllable, the cursor, treats the particular syllable
slightly differently. The syllable is broken at the point where the ZWNJ is inserted and is
virtually treated as two syllables, as in the case of

¥ U+0930(X) U+0915(F )U+094D(2) U+200C(ZWNJ) U+0924(d)

7.8.2 Deletion

In the case of deletion, a similar difference exists between Latin and Brahmi based scripts.
In the case of Latin scripts, deletion is across characters. Thus pressing BACKSPACE after
positioning the cursor before the character/space to be deleted, deletes the character/space
to the left. Pressing the DELKey on the other hand will delete the character/space to the
right.

In the case of Devanagart which has the Indic Orthographic Syllables as the basic unit, the
situation is different.

Pressing BACKSPACE after positioning the cursor before the character/space results in
each successive character of the syllable being deleted.

- IP - IH -

Pressing the DEL key produces a different effect, this time the full syllable is deleted:

ToRT—> &

Pressing “Ctrl+Del” or “Ctrl+BACKSPACE” deletes the full word.

In the case of ZWJ inserted within the syllable, the following has to be noted
Rule: Given a syllable with a ZWJ inserted, and cursor at end of the word, BACKSPACE
will delete a single character at a time, as shown below.

XA XFoRXD VDT

Rule: Given a syllable with a ZWJ inserted, and cursor at start of the word, DEL will delete
the full syllable:

TR

In the case of ZWNJ inserted within the syllable, the following has to be noted
Rule: Given a syllable with a ZWNJ inserted, and cursor at end of the word, BACKSPACE
will delete a single character at a time, as shown below.
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THT—TH-THTH T

Rule: Given a syllable with a ZWNJ inserted, and cursor at start of the word, DEL will
treat the halant+ZWNJ as a single character and delete it as shown below:

SOECEET

7.9 Normalization

A major issue in Hindi is that of Normalization. Normalization is a major issue and is of
such importance that the document Unicode Standard Annex #15% has undergone multiple
changes.

In simple language Normalization takes place when a given character can be rendered in
two or more ways. Since such multiple representation can affect searching, sorting (and
lead to spoofing and phishing), it is essential that these multiple representations be reduced
to one single canonical form.

Unicode provides useful charts for the most common Normalization forms in all scripts.
In the case of Hindi, the Normalization is seen mainly in the case of the Nukta characters.
Unicode 3.0 upwards permits two different ways of representing the 6 Nukta characters of
Hindi: akhand form vs. Consonant+Nukta.

Thus,
% 0958 % 0915 093C
$ 095C $ 0921 093C

The akhand form is preferred to the combination Consonant+nukta as is shown in the table
below:

Normalized combinations Normalized forms
H +O o)

0915 +093C 0958

o+ O o

0916 + 093C 0959

T+ O KLl

0917 + 093C 095A

ST+ O ST

091C+093C 095B

“Bhttp://unicode.org/reports/trls/
“http://www.unicode.org/charts/normalization/

62



http://unicode.org/reports/tr15/
http://www.unicode.org/charts/normalization/

S+ g
0921 +093C 095C
T+ [
0922 +093C 095D
Table 5

In the case of browsers within the URL bar, a URL containing a word with
Consonant+nukta is automatically normalised to its corresponding Akhand form. Thus,

§E.com U+092C () U+095D (&).com
is automatically normalized to
gE.com U+092C (&) U+0922 (€) U+093C(:).com

Developers would do well to study the document to understand the complexity of the
problem along with the FAQ on Normalization®® as well as the Normalization, Sorting and
Searching sections of chapter 5 of the Unicode Standard®. Detection and Testing of
Normalization forms is also provided in useful links®2. ICU also supports related, additional
operations. Some of them are described in Unicode Technical Note #5 (Canonical
Equivalence in Applications)®.

Ohttp://www.unicode.org/fag/normalization.html. This document though not pertinent to Hindi provides an
excellent overview of Normalization. It provides Normalization Charts for Scripts.
Sihttp://www.unicode.org/versions/Unicode6.2.0/

52Normalization forms detection

http://unicode.org/reports/tr15/#Detecting Normalization Forms,

Normalization test

http://www.unicode.org/Public/UNIDATA/NormalizationTest.txt

S3http://www.unicode.org/notes/tn5/
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8. Linguistic Aspects

8.1 Preliminaries

This section is based on the 3E|F|IJI§| %ﬁ%fﬁ?ﬂ%ﬁ o BT AHIBIOT 2010 of

the Central Hindi Directorate pp. 20 - 55. The guidelines are provided within the
chapter itsef.

The guidelines laid down therein cover the following areas of interest to developers.
These can be divided into the following parts. Since fidelity to the original text is of
prime importance and should not be lost in translation, the recommendations have been
reproduced verbatim.

These guidelines and recommendations constitute a style guide which covers wide
range of areas: correct usage, norms for spellings of loan words, punctuation, correct
spellings of numbers and fractions and also paragraph formatting.

8.2 Correct Usage
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(a) Recommendations for affixing the %% g

Case marker adjunction is important in Hindi since case markers can be adjuncted to
pronouns but are written separate from the Noun. However, if the pronoun is followed

by Y, T, the case marker is written separate as in 39 & % ToTT| This section also
stipulates those colloquial forms such as TXHT, A be avoided.

& % R [T T TR & AT TR A ATares® o IIF forsd S| S
TH A, TF B, T, SB, S, WA S| qEAH = A T R
TG & AT HATHR ToTs! ST | SR~ G, 30, T, 39, IHH, 39,
TR, DT, T, TS (AYH!, A AT T ZTHI T+ L1 8) |

FEAT! & W TS G BRS (g &l A 397 | Taell e AR ST II5
foraT ST | SY:- 39 7T, 394 |

[T 3R BRB (g & &= ‘€, ‘T A0S a7 &f T $RP (=g Bt U5
foraT SITT | 31z~ 31T & % e, g1 a% |

(b) Recommendations for Hyphenation Section 3.4. of the document

Hyphenation is an area little touched upon in Indian languages. The Central Hindi
Directorate lays down precise guide-lines for hyphenation, which are reproduced
below:
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AT FIET (TE9 ) T [9eT ToeeT o fory foaT T 2|

SESE WA | Ua[ % S g Y& ST | S~ IH-A&H0T, [Rie-aret da1s,
ATA-TA, T -AATE, TA-G, TT-TATAT, WHT-THAT, WAT-FHaAT M |
T, F, At 1T & YT ETEHA T ST SR 2~ TH-T, 1%~ T |

TS WA H TEW BT TN Ha T2 (BT ST &l 30 67 HH &1 Y
HHATGAT &, ST & | A2~ -0 | WA : TGS TATT H g T Hr
ATTIIHAT el & | S~ IFRTH, ASTHAR,, TSI, AT, SATHSHT AT |
THRE I “3T-951 (997 95T 37) T U | g F T SIY af 39
‘I U S I B’ HT AT it e I | ST-ATT (FHAT BT Q) ¢
FATT (T2T), -0 (o TRt 7 71 g &) : TR (TH =9 I\, T
(TeAT-T) : e (¥ & BT HIE) AT THET TGl 1 6l Tt R 8| I ot
I AT 3R 31 g1 gieeat ¥ fo=1-fa=1 osg €|

IS WA ¥ T % [eTT AT W BT TIWT AT ST /BT & | S :-J -8R
1 % g, Sf9-31d 7 1% o, f-31em 7 % =waw anfg|

(c) Recommendations for 3[R and Tic;ﬁg Section 3.6 of the document.

Both Anuswar and Candrabindu shall be used in Hindi. However, the usage of these
two shall be governed by precise guide-lines which are stipulated at length and which
are reproduced below.

AR o & R FTFATRIS W BT AR R | &t # 3 g1 srefoies o
21 37T &R o AR () 3R AR = (&) JF1 & =ierd W& |

Guidelines concerning Anuswar:

The following guidelines govern the use of Anuswar:

FFER (Rifeg 0)

AP TG A FTER BT TN =T qOI (T F E TH) § T JITEq
T | ST AT, HRETIT, i, HaTg, 3137, H, Rig i

YT S & ¥ H FEl G9H g7 (TIHIER) F 915 FIIT AT IR 9O 7 |
HIg TOT & AT THEAAT AR G0/ & Hl FiaeT & I @R F7 & 97T
FHIAT ALY | AW :- G, T, T, THopd, HS, ST, W, WeAT, A, UG,
e MM (TSHA-TGHA, TG, TSTcT, HFSoH, HIS, SUST, T, AR,
T, THIGH, FH+ g1l &7 =781) |
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I TorATeR & aTS Rt 37 ot &7 i 9ol ST At derHTeR @R % w9
gikafid 2t g | SR~ Jrge, o=, R, S= enfe (I, 3i, e,
S S T TR 81 &) |

= qO7 i St S H (HY-HIY) AT A1 G9F 07 PR F gRafod T
BT | ST~ 3T, T, AT TG (33, SHer, ST &9 T8 21 &) |
U, I H T T H M 0T AT FER F HH FI G FIA & [oTg AT
SIS BT GRT ToRaT ST=T M| SR~ forHAeHT, Tare, faasT, T, HHRE
A

HEHA F TV A I6AT B A H QR BT TINT H FT 6 8| o~ 37
(3TEH), T (TIH), WX (), T3 (3|

Guidelines for use of Candrabindu.
The following are the guidelines governing the use of Candrabindu:

YT g (Asfg O)

& & TRl I ST W TGieg B 9T A g

FATRI® [EE ST & 8, WRI BT AT & | FAATD W b I=aR0T | HE
AR 1% ¥ &a1 et & | - 3, &, €, ¥, &, 3|

GG F TN & T6A1 9T: 312 | S Y SIS &I & | S - & : €9, [T
AT, AT (FW+3T) : W7 AMME 7| AATT TH FH Bl G P & [T Gx(og
HT IR 1a FoRam ST =ieT | g stet (foroeas IR % SoR S[g= areft
HIST & W) FG(g F TIRT | BTG ATMS 7 8T HIoATg & AR TR6g b €A
TR Tog #7 (IR [T 1) 7o (5t 06 &7 9 30 T F, T8l d5i6g
& T W 6 & T 6 G R SR- 8, H, 7 i | i e % ui
o 6% HI g H TG6g BT IATI JaTT TINT AT AT | T TR Bic Tl
T TR (TRTHI) # &l oG $T ITARI IJTHIE &, T8l Alc FA&R H
IHHT JATET s TN 6T ST | SI:- 2T, &1, 3, JarAr, 7, §, 72l
AT
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(d) Recommendations regarding the Visarga Section 3.7 of the document.

The use of Visarga is an area prone to error, not only because it is mistaken for colon
and written as such, but also because the intricacies of the use of the Visarga are little
known. Below are given the major guidelines laid down by the Central Hindi
Directorate and which describe where the Visarga sign should be used.

Very often in the case of 1 g the visarga is replaced by a doubling of the consonant as
in gWEW :3ss. These are acceptable. However, writing 75Tl as %@ is not
acceptable. Below are provided guidelines as to the correct usage of the Visarga.

Apd & o Trsgt # fomt 67w 2T 7, 3 Iss Al o w0 H e &f at
fort 1 Wi sraw foam o) S g # | Al 3w vss & agwa v
H Tt T A9 & o1 & aF 36 ¥ | [9wwt & o7 6 S0 I S| S:-
TE-GH F A |

T W] & 3 H T [t T v AT & | S 3T, Y, W,
qOT:, Az, Az, TR, HAIA: AT |

‘g’ T Y ITAa & [Tl &, 37: IHP T R (F)ENT ‘87 BT A% it
T § 7 f6aT ST (374, I: IS & W 0 38, e S [T 1 31g[ed
AT BT ISTELOT HTAT SITTT) |

e/ TR, (:arss/ (eerss & 39T & AT &1 | 379 gl Tt &9 i
AT AT & S|

e\ 3| (e st & 2|

T, Td=, Meae snie wsgl ® ot arerr w9 (Feasy, Fase, e =
forar STy |

AR, IR, T, T AT, W67 AT 7165 Tt 6 /ey € fory S|
qeHa/ ait wsal # et T v 7 AT S| 3 e W B fo e
2| wg forerar & St g

TTISATT, HHTEYT TS gl H Toqd & H A ot =187 2 |
Tt =t ot % WY TR Tt ST, Sieie Hier (=g (U ©:) T |

FS I W &N | - 37T, Al &
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(e) Recommendations regarding use of the Halant Section 3.8 of the
document.

The Central Hindi Directorate states that the term Hal Chihna be used instead of Halant.
Apart from the use of an explicit representation of the Halant for forming conjuncts

where the first letter is €, ®, €, 3, T, g, g the guidelines also amplify and provide
recommendations for the use of the Halant.

() i & g 2T ST 7 {6 FeAd | ST b A< o7 & =g 39 4
N T T BT AT AT &, T 98 o [HYey 9 § IS | 0 e o
ST EEAT IT6% T ST (16 T8 o S &, T e |
HYFATER T & a7 3.1.22 F A[ER T BT I T & A &t (g Hr &
RN 1T | S- TR, g, fagam et # |

T IMET BT YINT ST &Y A gt FT BT &r TIT FRaT ST, ey 9 § ad
ST I A UG IT eI+~ I I &l | Iz~ WTp-(IRITET ), IT6-(qmeat),
HA-(FHTE ), AT -(WITEIGHTRT),  HTETA-(HTETCDR),  STIA-(S),
ASTE-(ASTt), Toegd-(faggeetar) anf | aces Hate # § I, & AIa &9
& e 2t | R Srett 3 & T, 7 W forer s | e wsat # gt g q
&1 BT &l 379 I [ T T WA A (64T ST | S~ FET, Fogam e
T & o A “HEH H HEHAT AR 5@ ¥ “Tag@ml” S w9 w=iierd &t
I |

STHIT YT H ST WY FA §T HIA 30 & 76k QT AT, S 765 T21
HI A F TTT ATTTS & (I + T = I, I + A = Ied ) IT T
I G I ST & (ST, SHTATT, SHTSSt=T) |

Tt 7 g (33U + M), IFERT (IA/ 37 + &X00), WiEa (¥ + =) sl
TG HT WA-Twg AT DI TTIHAT Tl T2t gl | SHY aEg “HTETHh R’
STTEIRT “ITHIT I TGl & T B FHS B SATTIHAT & TH IhT Wy
T ZATAT [T 17| Bt & 32 wac= Isgl & & H U7 HIAT & 37T &R |
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(f) Recommendations for use of ¥ & 3t cf. Section 3.10 of the document.

The use of the diphthongs T & 3ﬁ, and the glides ¥ 9 are often a major source of error.

The Central Hindi Directorate clearly specifies that forms such as HieAT T Ie.,
geminating the glides be avoided and the words be written without such germination:

B HT (D), 3 (o) BT TTNT S UBR & ITART ] e I & [oTT 2T 2|
T YR BT ITARIT ‘7, IR’ A 7 T WRI HI TRE & A ;57615 AR
TR T ITART TGAT, BT NS IeaT H TR & T H AT A FRI&T 2 |
I &1 TR & ITARON Bl ST B3 o (10 3wl (=gl (T, O 5 3, OF ) T o
[T STTT| “TTa=T’, ‘a1’ IS WY Sl SATTIIHAT el & | 3T IS0 & —
{7, AU, AR, g1 3|

ST & FTR, TR, AT AT ATFAATH B 24T ITIRUT & FAR WK,
AR, AT 7T 7 ToraT STy, St AT # g9t I=aRor 9= 7|

T, FATA, FATAT I 63 TATAd & | T2 o= # JATaq |7 9|

AT & T I65 AT, BT 7 fors 9|

(g) Miscellaneous Recommendations

In its effort to ensure correct usage, the Central Hindi Directorate also lays down
rules and guidelines for correct usage of XITAT and when these should be joined to
the word and when they should be separated from the word. Thus, in the case of
dTedT, the guideline is that ATeAT shall be written separate when it is adjuncted to the

verb to show intentionality, but shall be joined to the noun when it functions as an
agentive suffix. The guidelines also distinguish between delicate cases such as

TFSTAT villager vs. T STAT HHT village house

Each case is handled below

i. B

JIHITTS Had T ‘FH Fohar I Tt forar STe | orie- Fetrae, -,
T[T TS|

P+ BT Y ‘BB I B + B Y “BH T

ii. dTedT

ohaT ST § ‘@ qIAT’, ‘3T 91T, ‘S AT’ 3T T 3TelT ToiaT S|
SR § TR S 91T €, S aTed A |
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TISTH T & €9 H “ERATAT, “THHEraAr’ (STdt s== q1er), faare, ggane
I T 718 & WA & fory STy |

FIAT TS TG F T A ATET a9 af 3.12.2 F FTAR AT ot T S
ST 3TAT | TE ATAT, TE ATAT, Ug aTeAT, 3TTST ATAT, ATA aTAT, el aredl

ST TS “TTer’ (ST I8 ¥ 3TeT: 3/ AT &1 foreT ST | 3t e el STt
JTAT TS, ITEt ATAT STSHT TS TR A WY FIAT AT forar ST | g9 &9

AT % T I 37T B b & | -

&

TESTAT villager i aTAT 76T | Village house

(h) Recommendations for usage of I

Closely associated with the usage of T & 3 cf. Section 3.10, one of the major sources
of errors is where to use the vowel letter and where to use the glides Iq.
Clear guidelines are laid down. Thus, given T and ﬁa‘ef, the former i.e., the vowel

letter is to be preferred over the latter. The same applies to ézﬁ the former being the
preferred choice. This applies as the guidelines explicitly state to cases given below:

STEt Sferetss o, F T VANT faehed & 2T &, 98T gt VT = fhar S|
However, where H’gi?l*i\cdfh SHERIN G AR RCI L K R G o) Wﬁﬂﬁaﬁﬁ,aﬁ
\ (N o o C Y >

IHITH TS WIS TIRET B DI ATTIIHAT el £ |

e.g., @mﬁ, I etc.

The guidelines of the CHD are reproduced below:

STET T o, T BT VAN [shed F BT € T&T AT TANT = {5637 ST, 371f,
o0 : 963, 8« 1, 2ot : a1 i} W W'l (¥ERTCHS) Tl BT qAnT fohar
ST | e forae Toma, Taereror, steme anfe et wui 3R [Rurfoa # @y #rr S|
SIY - T@ATT 7T, T & [T, I o7 80, 775 et g |

el ‘T ST STHTOH TG - &I I8 T &l JoA qcd & Tal Iheadh
R TWRICAS TRATT B Bl ATTIIHAT 8l & | Sz~ T, T,
T AT (AT TLT AT, LA, ST &l Terar Jre) |




9. Loan-Words and their Correct Representaton

A large number of words have entered into Hindi language and rules for their
representation are important. The Central Hindi Directorate has studied this issue at length
and provided rules and recommendations. These can be classified as under:

9.1 Urdu Loan words

Because of the close interaction between the two languages, these occupy the largest set of
recommendations. The recommendations are as under:

Recommendations for Urdu words assimilated into Hindi:

Recommendation 1:

I ATT IR -TRAT T I 165 S [EST % 37 9 b & AR Toreeht facait eataat
1 Bt el 7 TR & o7 ¢, Bt €0 # & WiPR 6T 7 FHhd & | S - FaAd,
ToheT, TN, TS (FeTH, ToheAT, IRT T ) | IR 1T 37T Y TaQuil & # T ST
2l 3TYUET ITURINTT WS TATT AT &I, T&T 39 ol § Taierd Sal § JUreem=
R TG ST |

ST 2~ AT 2 ST, ST 2 T, el ¢ BTSR, ST |

Recommendation 2: The following words shall not be written as conjoined:

3G 7T b ATCTT TIeal H WYERITET T TIRT 7 & —

AU, oA, 2ARIN, Hdle, €RIg, AVIGR, SRR, Al dadle, PRAC, Paxd,
RS, AXHA, JHAR, IANH, TRAMT, ISR, ANSR, TATH, AT, FRad,
TSR, TTHATE, AT, THATH, AEH, WHR, [HGR, T, TIAH, THa(,
SIaET, T&T, T98Tg, 319, STHA!, STTeid, T, Teldl, T, THhail, Thal,
AT, IREA, TG, THAX, TIHW, T, [TAP, B, THAR, TRA, TAT, IRHA,
RATET, TS, I | (S, TABR, TTEE, AR, STDATE, TAART, THLT, RS,
3T =Y fopdlt ot Fufay & g9, 391, dTE, #9TR, $hcils, §eT, deT, des & &U §

T ToTT ST =M T) |
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Recommendation 3: However, in the case of the following words, these will be
obligatorily conjoined:

(ad (e C o o e C C &
e, RIS, SO, T, TR, RO, $%d, fia, &1, &9, e,
EABTH, TAAR, ZITSIT, TR, TRIEM, ToioTed, TBAT, SIS, TN, TXRA, ATH,
o=, 3, 79, FoA, AR, Yo, YhdT AR, FAHH, THER, TEIT,
A, A, TS, A, 79, 6%, 67, 39, 399, ST, TR, TIHMT, [,
S, TS, T, Y, 2, T, 9o, 3o, et Whell, Sa-1iTs, JTTed, I, A9,

C
IS, 3T, I3t G, JSIT, &, T, SToa, SToal, T, 19w, 95, 39, I, I,
!, Th, IH, I, Th, M|

Some words admit both forms as shown below. However, in this case, the first form shall
be treated as standard and the second form not be used:

& o 3B waiora es TN § St aat & J1-aF §9 SRR 9 7 & | g s
H AT T BT TH-HT AT & | TS ISR &:- TREA/ TS, TRHAT/ T, SF/ T,
focpar/ faepa, RS/ TS, FRAt/ A, et/ wilt, gRua/ T, sRara/ Iaiw,
S/ S, TIRT/ IR, | 7 I 1eqs SO1 H | TEA aTet 9 B AT HHBAT &F
S|

Recommendation 4: The following standard shall be adopted in the case of Hindi as well
as Urdu words:

TEQY TUT 3G, FITCTIA 3168 AT &N l—

G, RN, AT, ST, UER, HISTAT, GIRT, AT, B, JITET, Fal, Fal,
HEH, Eoud, FET, JYENT, YN, Higdrs, eId, Fie-l, AR, &,
UEI, SEAIST, WA, UEd, TSN, UEAdrd, Hedl, ofed, desils, e,

TEecT, a1, PIt, Fav, P, Ha, el

Recommendation 5: Urdu words may be adopted in Hindi but under the following
proviso:

& 7 3¢ & T T ITATIHATER STIATT ST Tt & | I &t & forg et oss
& AU | &, ATTIIHATAR ITHT HISSH! # 37 AT IUYF 8| I - IR
(Tt #), %t foaa (% for), |

T (foRTer), SRR(IAT), THAAT (SATHHOT), FHATET (TR ), FaIT HIAT
(ST FIAT), I FHIAT (TR FIAT), THAG (I3, Z&(HAT), et (et
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JGEHIA A1), YEATT (AR, BTG (ATIRATE ), TRAAS (ST I TR, X
(T ), IS (AT ), HAT (AT F FIER), JFAT (AT ), IR
(T=af), anis|

I = AT T (‘ST °” T2T)

SR = FFT FA ATIR A (IR A’ )

B = T B (“FFH’ )

TS = S BEA! (F) TTHRAT | (HEATA F 42H)
ERICEEFCRERENICHERIEIGE )

fore = T (STRame =13Y)

9.2 Loans from Indian languages

These cover languages as varied as Marathi, Bangla, Punjabi, Odia, Santali, Gujarati and
Dravidian languages. Some examples of such loans are provided below:

TRTS! I - STS], AN, =, IS |

FIATAT IS, - T[AT, FHAH, ITTH, T, AT, AT |
USTISIETeS, - e, STetd, WivTeT, ST |

ST IRE—ATHT, AT |

g UNER HIFTSTAT F I - ST, TSt 74, e, |ivR, o
HATAL 15 - HIS!, TUST, &, M|

TEIRRI 9155 - AT, TRET, TS |

In the case of Sanskrit, the Central Hindi Directorate prescribes the following:

ATHT & TIH T5 & AFS g oAfehT WRad (Taa), S99 (FUT) I I&T Hi
HIIHR TG IA, T, AT ATAIHA ¥ Hraw # wfoe H3 |

9.3 Loans from Foreign Languages:

These cover the following languages: English, Arabic, Persian, Turkish, Portuguese,
French, Spanish, German, Japanese, Russian, Italian. Guidelines as to their usage are
provided below:

Rule 1: Those words assimilated in Hindi and shown in Hindi dictionaries will be treated
as such:

R, gl Foige, A, U, ST, oI, AT IS, Siae, HicisT, T,
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HicT, HIShd, I, TIHIS, TioTeT, WA, Fedi, AR, &, Sraiter,

M|

INEN - (VT R & ATETH F) Fsl, WIS, FA, FIA, ITATE, S |

WA -FHAR, HH, W, [, I, FaT, S |

Tt - =T, A, A, I (VTEAT), SR- 3G IR = BIEAT, AR (FET)

3STEOT- AL e, THI, THHD, S|

JEATTAT - (ATIHAR ORI, ARSI & ATHH ) ATART, FAIS, FIRA, A,

T, AT, AT, AT, ITaLt, HI9, S|

WA - SR, U (<A ), Vgahe, AR, &Y, RS, U, FI, A |

- IR, Re, w16, fuse, s

SHA- o, AR, i |

ST Rer, e, i |

- Hifewa, AEE, IR, |

AT -, HREA, IHT, TSE, i, AT, Wrear, [T aafeH,
AT

Rule 2: In the case of other words, major guidelines are given below:
The generic rule is as under. All foreign words will be indicated by placing them in [*’]

I AR Tt Tl Bt B 7 age ST 8 Al 3% wes e (Rinergacs S
[T foreeT gl | Si: 7 St € 76 9% U “Wisas 2|

In the case of English words, only the long vowels é, 3 shall be used at the end of the
word, as illustrated below:

IS TG BT TTdROT B THY Ieid | S ‘g7 TAT “F” BT & TR | S

Dye T\'ﬂé Waterloo eI,
Pie tlTé Shoe 3
City R pharmacy wET
Daddy =T company HIT
Luxury IGESE blue =
Key =38
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Insofar as words of Latin and Slav origins are concerned the /t/ will be mapped to /d/as
in the examples given below.

AT TR AT TNET T ATITST (TR, T, T ) T S, 300 T i
TIT F& FT ATHTAT & ATHAI & ITATOT DI FRI&T IS ST b AT =T &N | s

TR ARt (Mitterrand) T Ao/ dieadis (Tolstoy)
q@r (Duplex) T g e (ST.-|‘|’q\~q491\|C)
STTOT=T: e, Sl

A further guideline specifies that in the case of proper names, these be transcribed as such
and not translated as shown below. This rule has repercussions for CLDR where very
often Place Names, Names of Languages i.e., Named Entities are translated and not
transliterated as prescribed by the Central Hindi Directorate.

I e (‘difer @)
et (“‘Ryaer’ =2t)
=taT (‘RarAR, FRatAR 1@ A |
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10.

Punctuations

This section provides recommendations for correct use of punctuation markers.

Punctuation in Indian languages is a topic that has been considerably ignored and word-
processing software does not apply punctuation rules. The Central Hindi Directorate lays
down a clear style guide for use of Punctuations and developers would do well to follow

the style guide.

All the punctuation markers used in Hindi are studied and clear rules and norms are
prescribed for their use. Chapter 4 of the document treats of punctuation at length.

This section reproduces the list of Punctuation markers along with their Hindi equivalents
and their Unicode values already provided in 6.3.1.9. of the “DEVANAGARI SCRIPT

BEHAVIOUR FOR HINDI”:

Devanagari Name of the marker Marker
Name Shape
I Tg" 55 U+002E FULL STOP
e e U+003F QUESTION MARK ?
A TARTH U+002C COMMA ,
B U+0021 EXCLAMATION MARK !
g
T IR | U+0027 APOSTROPHE ’
/ U+003B SEMICOLON
+ ;
R ECAGE
IUTRTH U+003A COLON
BIEEAREE U+002D HYPHEN-MINUS -
frdgrs Mg | UH002D HYPHEN-MINUS U+002D HYPHEN-
2 MINUS Dash
Frer FULL STOP (U+002E) FULL STOP (U+002E)
ot g FULL STOP (U+002E) ELLIPSIS
U+002F SLASH /
IGEROT G | U+0022 QUOTATION MARK
Frem U+0027 APOSTROPHE SINGLE QUOTATION |, ,
A3 T MARK
U+0058 LATIN CAPITAL LETTER X used as a | y
cross-out character.
U+002D HYPHEN-MINUS U+002D HYPHEN-| _, _
MINUS U+0022 QUOTATION MARK U+002D

54Section 4.0 of the document. The correct Unicode values of punctuations are provided

SShttp://hi.wikipedia.org/s/ys0
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HYPHEN-MINUS U+002D HYPHEN-MINUS as
above

U+0028 LEFT PARENTHESISU+0029 RIGHT

PARENTHESIS Q)
T U+005B LEFT SQUARE BRACKETU+005D [
RIGHT SQUARE BRACKET
e U+007B LEFT CURLY BRACKETU+007D 0
RIGHT CURLY BRACKET
BERRCED IS
U+0970 DEVANAGARI ABBREVIATION SIGN | o
=
BT U+0964 DEVANAGARI DANDA Devanagari
S Purna Viram |
B U+0965 DEVANAGARI DOUBLE DANDA
ik Devanagari Deergha Viram 1
RRSRE _
S Sign of left/Add word Vi

10.1 Full Stop: (1) or goT Ta=TH

10.1.1

10.1.2

10.1.2.1

10.1.3

ITHT & A & B YT | S — TTH IedT 2 |
feopoft.  geaTaS aUT IoeTaES arel § qUidT S Uehe A

aTet e swram:-2 @om |

AYTE T & AT A o 0T ToRTH 9T & | -

MY ST 21 16 31T 2l 17 W] 2|
T 2T ST IR €, TE Y= ST 87|

ST G HISTT o 37T U8} e 377 R T

10.2 Interrogation Marker: (?)

T 8 i R H oT foRT % T R qeara [<Ige e STt 2 |
T VT i Rt et &-

IR T IR & T & AV 3 | T3 =g AT | s =
AT FAT WH & 6 I Fa&l ST R &2
6T, IS TAT IURNTH! & 37 # ot forrer 7 e sy S
YOt T TRE F € 2 (F) TA=R () AR (T) THR

6The term as used by the Central Hindi Directorate refers to the purnaviram and not the English full stop.
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10.2.1 T STl & 3 7 | -
RERT AT 1 €7 98 Hal WAl 87

10.2.2 i T IHT | FHg UAATISH IUTTET & At IR I & JHAT &
W, o 37 & | -
+ T FAT &, H FEI-HEl ST &, FEl F9T JAT &, g 0 A 5
T T3 4T 7

1023 TS W S FF T & A T T qUB-AE H AT S 2|
S~ FEr? e Thew aag? The aew f6am?

1024 yEEYER GETEN & AT H | Si-
. ¢ N\ o Y
ST § A AT TS6d= S2T?

10.3 Exclamation (!):
The rules for the use of exclamation markers are laid down below.

103.1 gy, fquTg, gom, Sead, [9w, o1fe uhe a3+ arel T,

JUATRII ST aTeRT o 3T H -

TR JRTaT & T T g ! SR ART 4T
EGEICEIRCACIEY T 7 HI
st gt

10.3.2 i ATAPR saed 3 & [T —

10.3.2.1  Trery &Y 1! IEECRICIEY

103.2.2 e gt % forg & Free, fome i e -
! ! RTINS

1033 gygrae 9T & 3d | WY T AT USRI $3 & [T —

St Il =Tel, 7T I &

1034  dsred & fow -
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i Sietl, T HE & A?
STl AT T e | A7
I TH S FE R T |

T SATST W9 T8 N S HTJHT 7 T |
3 T ST, R T |

1035 gt/ RIS THe HI F T —
I T AT TFDHY A/ T |

g AT el &f qehaT!

103.6  SAEEIdT Uhe H= F Ty —

T Bl I8 Uhgl TAT?

10.4 Colon: (3)
Colon should not be confused with Visarga (<:). As a punctuation marker it has a wide
variety of uses, all of which are laid down below.

10.4.1 WTHTIC: HHT TN AT AT ITeAT AT, 17 % g Fopam strar g | o
- FECATSHIEN & T T & : AT, E-HIEAT T8 TR |

10.4.2 FSATAT H FTATT TR HIA & (7T —
1:2 5:6 7:8 9:10

10.4.3 AT/ THIH! # IFEROT THEAT & TANT & {71 AT B HT TGN
T ST § -

JAT : AT B FAA .. ... 3Tl
10.4 T : qHY B FIAT 6 [T —
AT : AT BT
HAY : HOEA IR A
8 :32 : 10 = 3T TSIHL T TAC IR T VS
Tz 7 : 30 = UTeT: | T 1 TS
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10.5. Semi-colon: (;)
The semi-colon should be used in the following cases in preference to the comma.

10.6
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T () SUTSRT qUT ARTA & Heq B AT &1 ST F gAD!
FHiPIAT HF T & T 2| Tt BT Hied & g T HiA7 &6 T07 F
TATE T T | T TIT & T e T UhR & —

10.5.1 BIC-BIC & A ATIF IFA1 DI FTAT A, T TH & I W AT &

o & 3Tt &; T & arsrdT; 91T ¥ 9 99 W 9 3R O J S
T TR gl 2|

10.5.2 FHIISIIH! F I IUATHRIT Bl U I & [T g =g 7 7T
fFaT ST

AT IHD! QT BHY; IFATT T8 JATIHT GIAF & =T

STTHHAT AT HT TERT AT §; TR A e € ST g0l 30T £

10.5.3 HHTHTTERIOT IUATHRIT & T H —

TRA H ASTHITAH AAAT HT I FETCAT Tt FohT; AT SR SR
¥ I I T

I gt ¥ 95 oY &; 9 gt A Hrh S|

10.5.4 371 & foaRor S # —

RA - 210; UTTHEATT - 188; STUT - 205

Comma (,)

10.6.1 TR, TTHATIT | T AT 3T ITTAF K| BT TAT A & [oTT oI :-
Reett, {TE, IAHIAT SR I~ AR & 98 TR |
TE AT AT [, T, TTISST AR A-AATET THT TS ST 00T |
10.6.2 TH & UHR F His UG, IUATFAT BT ST TH I1FT H YINT & ab
IThT I A & ToTT | S

I BT AIED et YT T IR TTHAH WG Tah! AE ot & |

T UTATS STTAT &, HTH BT & AR Al ST £
Roqoft : 3ifaw vreg, UesY, IUATHT W UEA SHACUTGRTH BT TINT 7 HT 3R’
T TN ST ST 2 |
10.6.3. TTHT & T | Ty 18T qIoAieT/ IUATHT i T [ F T —
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O T ATSTHH TS ST W, § THHAT €, T T TR FHSH HT TN
AT 2|
10.6.4 HHRICHS X TPRCHP 1 |/ T AT ‘817 & 1 —2l, | df STET
AT
el # T2 S|
10.6.5 S, T, W, IRAT H, WX, NS T YRH & It T 7 T4
< —
I, <5 Torar |
T, TS A |
[T < - TH T 93 TS & (]
31T, AT AT AR T I
I #, IHH! HIY-IFA TR & |
IR, ST g | TS
10.6.6 ISERUTH I —
ENIE 3 T, “H 30 IR AT H ST & WY
10.6.7 WS & TG —
ST, Ha o 36T Ue $i 3Ted STet |
10.6.8 STt IUATE T, A6, TS, W, U, Az, NS FaIGTF o
URH T &, ITH FagaTegs FTT W Uge AT (,) T ST 2|
SI: H TR AT el T, Fhq TRRT T T S|
T2 W ERSA H & &, AT U aR Y 7 =&l |
H TS HHATAT T ARG, FIH 7Y 9 HEA T &L |
S 9ge Al AT BT I1GT 64T, W G H qHL 7|
[T R H &AL &, 3TT: I T4 DT STHTA B A<l 2
10.6.9 AT # Tt 15/ TR TR a9 & & [T, T« JoRIg e & -
YT, Sigl, ¥9 e 37|
10.6.10 31T ST ATHeaiET, et w=gl & 91 -
T, & o e |
TR &, TH T ST HTH 63|
10.6.11 FH!-FHH! A, TE, T, T, 1S TSI Ieai & T IR IR BT
T TR ST & | S
ST I UL, ITHT A B AT (A)
T Tl et HAIST = AT &, B2l 87 (I7)




TS &H X &Y TE, TH IqF O & ¥ M| (qT)

FE &, AT ¥ B TR AA Tt HETART BT IS 311 oT| (1)

10.6.12 FHTATIIHIOT IE/UGEE & HeT A FHHT TINT JG9T Toham S
AT | 78 T SIS & T9Ta ¥ 96t 8, W T Rt # [aia smasos &
Tlé%’lﬁﬁ:—

¥, 3TN I, TE TN HIATE (6 ..o oo

10.6.13 TRIST & AT AIE HT AT o1&+ & 1 —

15 3T, 1947 Bl WRA WA AT

10.6.14 I H G F G -

HRIS,

o w7y,

10.6.15 ST [ARI90T IUSTR e | STeT {307 ST —

g I, O T STEAATA H SIS 19T 9T, 35T Sih & T |

T AT, ST ST &, T STHNHT AT

Teouft : TE ST 6 UHT &1 T W W &St & IS & FqHe fore=]
3 B

10.6.16 SXTAT Y TIFH FHIA & foTT —

1,25, 525 12, 20, 424

10.7 Apostrophe ()

Apostrophe is mainly used where the English “apostrophe” is called for, as in dates

10.7.0. FEF FTATARTA () FHT TANT IS F SFTARGIAT H [1Q 6T ST & | SFASH
o 3 FIET 7 7T W ReE ST A YIS &, W et 7 a1 98 g a1 ‘i A’
BT €1 A 8| S —

T ’47 T ’50 T = T 1947 T FF 1950 TH

10.8 Dash (-)
The dash sign needs to be clearly distinguished from the hyphen sign (cf. 10.16

below ). This punctuation marker is used in the following cases:

10.8.0 T3 RET (- ) T AHR TSTH =R () ¥ ATYF @1 AT | gD
T oft e & | foriera o-To Rufaat # gasT JaiT ST S ¢ -
10.8.1 ToReft ST & 9T 1 3T I I YT -
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ITEHTIH - IR & TIH ITETTT B A7

10.8.2 =TT, T, Sitet=T, Sam e fesamett & o1 -

HHAT o BT - § B TAT SR

10.8.3 ‘T’ 3TTTS I & 9T -

ety & - e, W, fome|

TS W WE-F T & THdT & - &, Ay, 797, wlorssr|

10.8.4 TR JTTAROT F TG 3R IYH I/ THAT W U -

ST TR STHISY TSR & - et |

10.8.5 TareT - ararriam & Y AR I -

forRaT - Aifer® TTAT BT AT - B B 2| (TR S T W T s =67
e W §) (8 63 10.6.3) |

10.8.6 Tt IToRT & 3T T R IR & & forg -

g, &, 3177 31T - 52 T |

10.8.7 HATATIHIOT I(E&T Bl JIFH FXA F [T —

FHY AN A - ST, EfAsiieat F 36 aRad= BT W 647

(3T T TR B () BT VAT Wi gar 2 |)

10.8.8 HTAT, W AT &F ATHI & T BT TN THIAT ST &, T IWHT 7 Eham &
— ‘FAH’ W IH’ TF|

TS5 40 - 55 AT T8 40 I 55 TF |

T 1955 - 60 (J, 55 F |, 60 TH)

TG — et (TShTe F et a%)

10.8.9 AT I F TIT | 3 -

TSI TRE & 9 - W, T, S, WS - 5% € B AT & 8N |

10.8.10 ‘T’ % T W | 3 -

ZRY ¥ a7 - A < FAT WA &, F T 2 e

108.11 I H IR & [AERIT & T T TSAT & AT & [oTT ST TR B
AT S &6 [T [ - ] 67 WA T36aT ST 2|

“GINT’ & I,
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10.9 Colon Dash (:-)

T7 TIE it/ IR AR e =g/ T 1 i w9 ¢ | o1 g7 &A1 &
HAT-ITT [HEAT b T TR IHicqS & 7 FH THEA BT WANT 61 9 o ST
T| I

T T HId HT S IRad [ Qe- 1. TANGRT 2, FERG 3, JATAT

10.10 Inverted comma (“”)

10.10.0 Tt T T ATRT SUT-H1-3G1 IZYA B FHA, ACHI | FATE b QI 7>
TRl TG TeRT ST AT ITaT % Wref g 7 T F3 1 9o & |
10.10.1 I T IGERT -

TS T« HET AT, “TH T T &, F TR AT ST | (TR HT IS Uged,
FIT & H)

“FT7 3T TS [T W T | (FIF Igel, THRAT BT IooTe 91 )

10.10.2 ATe! # Jarg & fore -

Ta - “FN, AR T A T FAT AT 872

AT - “TE T 7 IO F2 3H &5 07 S} TR HERTST & I of Tt ” |
10.10.3 IGERINEIER IR SIEAIER

“HT el BT

“STTIT <A STST 94T

fRoqoft : e % Faral # wrer: IgERT KAt Big SaT Sar & | 51 IgeRer Al
& o} Targ & Hu g gt & e S|

10.11 Single Inverted Comma: (‘”)
10.11.1 Tt G, SfeRT TTS % ATH Bl Teb HIAT/ AT S IGER
AT ST & | ST -
FIAHARY T 1 AT 2|
TRT ST v, et 3fids & - ot |
10.11.2 fopdlt T/ Ug Y g B F IURA % forT -
“IE TS Tordr & |7 g9 I H “Torarn &7 o6 &1 59 s 2|
“Jg STV ASHT & |7 3T IR | “ BT T, ‘A DT Y TI9odT a7 =T 2|
10.11.3 ST & 7T -
T AT T ATH Tp TS, ST Mo 37 & T/ AT g3’ |

Rea#

=
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10.12 Brackets: [{()}]

10.12.1 BIC HIsH () F WA SIT: 3T AT FHT & &, ST ST 19T HT 377 &
TT A GUF B ST FHAT & | S

AT & T T AT (SATFAITaH, AATaS, HIaarasH ) FHT fad=e 6 1 @ 2|
10.12.2 FHAAS HB! AT &R & AT -

(1)(2)(3) (F) (&) (M)

10.12.3 Tl T 3T H fort Wt i forea & TorT ot sissss &t o o
STAT & | S~

(F) O AT (T*500/-)

(F) T240/- (X S QY AT ATT)

10.12.4 EH AT HIA BT AT JOd S $ [T ¢ “HAIAD (ST
T ); T ‘AR (FTHATIAT); “HAT Hely Hara=1” ()

10.12.5 T a1 Sy % 9 v AT -

UTE AR ¥ ST R 8! g 2| (IR : 3ream ur)

10.12.6 ATe® § WHT el e & o -

7% (T H ST ET) - T

ARIYT (FTYES) - “77&f, 71”7

10.12.7 WTYOT, TG, -[99TS, IS TS H TS HIg [T ST & — 8% - “ 3R

10.12.8 FHMER T # THIT TATART & TRA # & Ig GAT HIoH 7 o
ST & 196 3T MR e WA TSiHT % HTeqd § T 317 & | S

% TSeil, 18 AT (¥TST) - OrEt.as. B B Aar ‘9 & 9
J oI B I 2

SE, 18 AT (VT) - VT =Y T

IO, 18 AT (JTAT) - J.UA.3TE. DI Bt AT ‘qm@r’ & 9
EISICIEARS IR

10.12.9 TRt oft Tl & 3t # e/ ool Fees § & St 8| S -
EEICE)

ETHAT &

AT
(T : Ha eett el € e Y| IHaR St FETET 59 W)
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oot : i Fiss F AT HITAT HISH/ AUTHR HISSH {} TAT TS IS [ ]
oft 2T ¥ o fpeft SorasT & an i yseR S vt gaamd 3 e 9t sier
HISH T HISH H JAT AT 8, R T Sl HIoH HABT [ 9 HIoHh |
FATRT F QT AT E |

10.13 Ellipsis: (...)

10.13.1 AT g 57 9 ¥ T BIC-BC [6geN § WGRI [T ST & | St Tt
31e% T ST BT YANT 7 HIAT &1 AT ATehIeA ATS 7 3T T &l al AT (g v
BT ¥ 3R T T BT T A=A (g Bl g TR AT ST 2| SRy

A ... A

IS ... AT AT AT T4

10.13.2 Toplt TSI BT IecTT JATITIH &l AT BT & HEH BT AN BISAT
& A AT =g ST 9ART 16T ST & | S

FIT F VY T AT

e wR & 7w o

¥ TS TR T & A

10.14 Abbreviation Sign (.) (o)

W& g (o) 7 TINT 3 (L) BT AT o S 2| Si¥:- TH. T~ THo To, (ARET
AT AT ), I.F. TG ~ Moo HTE (I o WHE),H, ~ To (UfST), H.HAL, ~
ToHto (JEHIER), T. ~ o (3[T), 3|

10.15 Sign of left/Add word ( A )
T 9T I $ig U< I8 ST & 37T 91 § [9=R 3T U STS-T 8idT & af 39

W%WWW%@%@W(K ) TRIT AT ST & | SN I R A
T | a1 ok ST H gt WA AT STt & | -
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%
TH GHTSTITS STaET £ g E|

ElEn)
T EgAAEMA /WIS E

10.16 Hyphen: (-)

T =R 7 WA g Rufaat # far S g -
1. ST WA & o1 H | S - ATT- T, AR, AIg-ahe I-aenw, |
2. T AT ITaq) St GASfaT & St H| SR : - WA-IH, TR-R, T, S |
3, & TR [qetie U2l & o #/ | Si:- -1, SST-TRHA, IST-S64T, TS
4. TR IF AT, W, T H | SR~ SieT-T, -1, 0-3, |
5. ALY THT # THETIG & ST T THTGAT & X | S~ - |
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11.  Correct Spellings of Numerals:
The section on Numerals comprises the following parts:

a. Cardinals:

Since the spellings of Cardinal Numbers are a major issue in all Indian languages, the

followings are provided as a norm to be followed.

TH | Wl FHAN IERICTE IR e | g
ar EEH EIniE) FqTet IS qdEcR | 9
q= ITORE LGRS TSATA I s IR | v
IR | I TV T SIE I TR
5 TFHIT BRI EERICC) IERIRE] g | A
qT | IR Fd CIEE] SIS ERIE) EGICE]
IS | AT A IRECE] SIS TRy ST
v EICIE) A | =E I BIRE IEEICE)
B3l g TrAT PLr) R Tt Tt
URE | B SHATAE | B IHEaR Tt

IRE | IR | SO e TET ATt

qeg | I TATAT IS TlEaR TaTeY

Ugg | Tt S PRI B

EITR, AT, BRG, IRT (T TS 721 ), TS IR (B TR BUS 781)

U1 TR (T9TE 1R HIUS 781 ) 3MMie-3mie |

. Ordinals
Insofar as ordinals are concerned, clear recommendations are given as to which form

needs to be used:

EESI GG R T B O |
ol (B&al Aal) el 3medl qdl egdl
TS (TSH F8)) IqH  ATH  A9H
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c. Fractions:

Fractions pose a particular problem in Hindi because of the variations in their
representation. The following recommendations clearly specify the way Fractional
numbers need to be written.

TS TIATS Yo gaTar 2%
T % TS (WS QI Rl 2%
elE) %o A 2%
JaT (AT U -1e) 1% SETdE 31,
3T (WG TF ) 1% WA 31, AR
o 1%
Similar recommendations are given for fractions used to denote time:
Ui ST & Fa | 12.45
EEIEEIES Faiq | 1.15
ITIME FA | 1.30

9 g ot & atafd | 1.45
EEIRARCE S I | 2.15
TETTE I | 2.30
FERIEE TR sl | 2.45
AR AT TN E Jaa | 3.30
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12.  Recommendations re. Paragraph Formatting:

With the growth of word-processors and the rising need to write scholarly articles
and papers in Hindi, an urgent need is felt to provide norms for formatting of
paragraphs. Should Indian numbers and letters be used? The Central Hindi
Directorate provides clear guidelines as to the format of paragraphs and the choice of
numbers, as shown below:
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L. ELIEEIS 1.0
F. W 1.1
1. & H gieATST 1.1.1
2. WRAG 1.1.2
1. TS AR 1.1.2.1
(i) 9T (THEF) 1.1.2.1.1
(i) STeftpa 1.1.2.1.2
(F) ard 1.1.2.1.2.1
(J) = 1.1.2.1.2.2
(iii) HeTeR 1.1.2.1.3
2. AATRSHAT S ATTR | 1.1.2.2
L ry
(i) TS/ R 1.1.2.2.1
(i) SATN® 1.1.2.2.2
RSN 1.2

L. IREAIR 2.0

111 CIEMIEGIRS 3.0

Iv. T 4.0
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Annexure 3

Shapes of Hindi characters as per Central Hindi Directorate
Hindi Vowels
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Hindi Consonants
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Annexure 4
Unicode Table of Devanagari as per UNICODE *7
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The Unicode Standard, Version 15.0, Copyright & 1991-2022 Unicode, inc. All rights reserved.

5The Unicode chart provided is notional. The latest Devanagari chart can be seen at
http://unicode.org/charts/Ref : https://unicode.org/charts/PDF/U0900.pdf
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Annexure 5

Note: On Ambiguous Use of Anuswara (Anunasika) With Superscript Vowel
Signs in Hindi®®

This note deals with the ambiguity in the use of ‘bindu’ for both anuswara and anunasika
with superscript vowel matras.

1. Notice that the ‘bindu’ stands for anunasika on subscripted vowel matras: thus &/ i/
‘fl' can stand for kam, kan, kan, kan and kon/ sam, san, san, san and san/ pum, pun, pun,
pun and pun,respectively.

The ‘Candrabindu’ stands for anuswara on subscripted vowel matras: thus =/ W/ ‘i stand

for only k3/ sa/ /pt/ respectively.
However, for the superscripted vowel matras, the present-day Devnagari has only the

‘bindu’, which functions for both the anuswara and the anunasika: thus®T stands for both
anuswara (ko as in FHIIA bud’ ) and anunasika (kom, kon, kon, kon, kon as in El'ﬁ@T,
E=|'ﬁ_c=|'?UT, etc.). The examples can be given for all the four vowel matras represented with

superscript diacritics, e.g., T¥eT <Sindh’ RIS “irrigation’, etc.

2. In order for Devnagari to be used by other soliciting languages, it is necessary that this
ambiguity is somehow recommended to be resolved. The superscript vowel matras should
unambiguously go with the bindu for anunasikas and Candrabindu for the anuswara.

The proposed revision will be especially needed in the use of Devnagari for language
technology for other languages in which both nasal vowels and nasal consonants occur as
phonemes.

%8Dr. Pramod Pandey, Centre for Linguistics, J.N.U., New Delhi. (slightly modified version)
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