
South Asian Scripts 9.1 Devanagari
9.1  Devanagari

Devanagari: U+0900–U+097F
The Devanagari script is used for writing classical Sanskrit and its modern historical deriv-
ative, Hindi. Extensions to Devanagari are used to write other related languages of India
(such as Marathi) and of Nepal (Nepali). In addition, the Devanagari script is used to write
the following languages: Awadhi, Bagheli, Bhatneri, Bhili, Bihari, Braj Bhasha, Chhattis-
garhi, Garhwali, Gondi (Betul, Chhindwara, and Mandla dialects), Harauti, Ho, Jaipuri,
Kachchhi, Kanauji, Konkani, Kului, Kumaoni, Kurku, Kurukh, Marwari, Mundari, Newari,
Palpa, and Santali.

All other Indic scripts, as well as the Sinhala script of Sri Lanka, the Tibetan script, and the
Southeast Asian scripts (Thai, Lao, Khmer, and Myanmar), are historically connected with
the Devanagari script as descendants of the ancient Brahmi script. The entire family of
scripts shares a large number of structural features.

The principles of the Indic scripts are covered in some detail in this introduction to the
Devanagari script. The remaining introductions to the Indic scripts are abbreviated but
highlight any differences from Devanagari where appropriate.

Standards. The Devanagari block of the Unicode Standard is based on ISCII-1988 (Indian
Standard Code for Information Interchange). The ISCII standard of 1988 differs from and
is an update of earlier ISCII standards issued in 1983 and 1986.

The Unicode Standard encodes Devanagari characters in the same relative position as those
coded in positions A0–F416 in the ISCII-1988 standard. The same character code layout is
followed for eight other Indic scripts in the Unicode Standard: Bengali, Gurmukhi, Guja-
rati, Oriya, Tamil, Telugu, Kannada, and Malayalam. This parallel code layout emphasizes
the structural similarities of the Brahmi scripts and follows the stated intention of the
Indian coding standards to enable one-to-one mappings between analogous coding posi-
tions in different scripts in the family. Sinhala, Thai, Lao, Khmer, and Myanmar depart to a
greater extent from the Devanagari structural pattern, so the Unicode Standard does not
attempt to provide any direct mappings for these scripts to the Devanagari order.

In November 1991, at the t ime The Unicode Standard, Version 1.0, was published, the
Bureau of Indian Standards published a new version of ISCII in Indian Standard (IS)
13194:1991. This new version partially modified the layout and repertoire of the ISCII-
1988 standard. Because of these events, the Unicode Standard does not precisely follow the
layout of the current version of ISCII. Nevertheless, the Unicode Standard remains a super-
set of the ISCII-1991 repertoire except for a number of new Vedic extension characters
defined in IS 13194:1991 Annex G—Extended Character Set for Vedic. Modern, non-Vedic
texts encoded with ISCII-1991 may be automatically converted to Unicode code points and
back to their original encoding without loss of information.

Encoding Principles. The writing systems that employ Devanagari and other Indic scripts
constitute a cross between syllabic writing systems and phonemic writing systems (alpha-
bets). The effective unit of these writing systems is the orthographic syllable, consist ing of a
consonant and vowel (CV ) core and, optionally, one or more preceding consonants, with
a canonical structure of ((C)C)CV. The orthographic syllable need not correspond
exactly with a phonological syllable, especially when a consonant cluster is involved, but
the writing system is built on phonological principles and tends to correspond quite closely
to pronunciation.
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This is the Unicode 4.0 version of section 9.1, with annotations to reflect the changes proposed in the MIT document. The MIT document is based on Unicode 3.0. Differences between 3.0 and 4.0 (which are relatively minor) are marked as well.

The most important changes are:

- the addition of some characters, most notably U+0975 DEVANAGARI SIGN REPH and U+0978 DEVANAGARI SIGN /SOFT RA/. Full list at the end of this note.

- the renaming of VIRAMA to SIGN HAL (consistently in the text as well; I did not mark all those changes in the text)

- the renaming of DANDA to PURNA VIRAMA and of DOUBLE DANDA to DEERGH VIRAM [sic]

- the removal of rendering rules R2-R5a [my interpretation: rules R2-R4 serve to create RAsup, which is now explicitly encoded at U+0975; rules R5-R5a serve to create the eyelash-RA, which is now explicitly encoded at U+0978. Hence the rules are not necessary anymore]



 
Here are the added characters (all names except U+0976 start with "DEVANAGARI ", omitted here for simplicity):

U+093A DEVANAGARI INVISIBLE LETTER
U+0955 DEVANAGARI ANUSWARA * used in Sanskrit Yajurveda
U+0956 DEVANAGARI SIGN YAJUVEDIC ANUSWARA * used in Sanskrit
U+0957 DEVANAGARI JIVHAMULIYA * used in Sanskrit
U+0971 DEVANAGARI CURRENCY SIGN
U+0972 DEVANAGARI LETTER KSHA
U+0973 DEVANAGARI LETTER GNYA
U+0974 DEVANAGARI SIGN SHRA
U+0975 DEVANAGARI SIGN REPH
U+0976 LETTER SHA * used in Marathi =canonically mapped to U+0936
U+0977 DEVANAGARI LETTER LA * used in Marathi =canonically mapped to U+0932
U+0978 DEVANAGARI SIGN /SOFT RA/ * used in Marathi as consonant modifier
U+0979 DEVANAGARI CONSONANT [sic] * used for SINDHI implosive placed just below the consonant
U+097A DEVANAGARI CONSONANT [sic] * used for SINDHI implosive placed just below the consonant
U+097B DEVANAGARI CONSONANT [sic] * used for SINDHI implosive placed just below the consonant
U+097C DEVANAGARI CONSONANT [sic] * used for SINDHI implosive placed just below the consonant
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9.1 Devanagari South Asian Scripts
The orthographic syllable is built up of alphabetic pieces, the actual letters of the Devana-
gari script. These pieces consist of three distinct character types: consonant letters, inde-
pendent vowels, and dependent vowel signs. In a text sequence, these characters are stored
in logical (phonetic) order.

Principles of the Script

Rendering Devanagari Characters. Devanagari 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 ren-
der the character, and the application or system environment. These variables can cause the
appearance of Devanagari 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 char-
acters. This reordering is not commonly seen in non-Indic scripts and occurs indepen-
dently of any bidirectional character reordering that might be required.

Consonant Letters. Each consonant letter represents a single consonantal sound but also
has the peculiarity of having an inherent vowel, generally the short vowel /a/ in Devanagari
and the other Indic scripts. Thus U+0915    represents not just  /k/
but also /ka/. In the presence of a dependent vowel, however, the inherent vowel associated
with a consonant letter is overridden by the dependent vowel.

Consonant letters may also be rendered as half-forms , which are presentation forms used to
depict  the initial consonant in consonant clusters. These half-forms do not have an inher-
ent vowel. Their rendered forms in Devanagari often resemble the full consonant but are
missing the vertical stem, which marks a syllabic core. (The stem glyph is graphically and
historically related to the sign denoting the inherent /a/ vowel.)

Some Devanagari consonant letters have alternative presentation forms whose choice
depends upon neighboring consonants. This variability is especially notable for U+0930
  , which has numerous different forms, both as the initial element
and as the final element of a consonant cluster. Only the nominal forms, rather than the
contextual alternatives, are depicted in the code chart.

The traditional Sanskrit/Devanagari alphabetic encoding order for consonants follows
articulatory phonetic principles, starting with velar consonants and moving forward to
bilabial consonants, followed by liquids and then fricatives. ISCII and the Unicode Stan-
dard both observe this tradit ional order.

Independent Vowel Letters. The independent vowels in Devanagari are letters that stand
on their own. The writing system treats independent vowels as orthographic CV syllables
in which the consonant is null. The independent vowel letters are used to write syllables
that start with a vowel.

Dependent Vowel Signs (Matras). The dependent vowels serve as the common manner of
writing noninherent vowels and are generally referred to as vowel signs, or as matras in San-
skrit. The dependent vowels do not stand alone; rather, they are visibly depicted in combi-
nation with a base letterform. A single consonant, or a consonant cluster, may have a
dependent vowel applied to it to indicate the vowel quality of the syllable, when it is differ-
ent from the inherent vowel. Explicit appearance of a dependent vowel in a syllable over-
rides the inherent vowel of a single consonant letter.

The greatest variation among different Indic scripts is found in the way that the dependent
vowels are applied to base letterforms. Devanagari has a collection of nonspacing depen-
dent vowel signs that may appear above or below a consonant letter, as well as spacing
dependent vowel signs that may occur to the right or to the left of a consonant letter or
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South Asian Scripts 9.1 Devanagari
consonant cluster. Other Indic scripts generally have one or more of these forms, but what
is a nonspacing mark in one script may be a spacing mark in another. Also, some of the
Indic scripts have single dependent vowels that are indicated by two or more glyph compo-
nents—and those glyph components may surround a consonant letter both to the left and
right or may occur both above and below it.

The Devanagari script has only one character denoting a left-side dependent vowel sign:
U+093F    . Other Indic scripts either have no such vowel signs
(Telugu and Kannada) or include as many as three of these signs (Bengali, Tamil, and
Malayalam).

A one-to-one correspondence exists between the independent vowels and the dependent
vowel signs. Independent vowels are sometimes represented by a sequence consisting of the
independent form of the vowel /a/ followed by a dependent vowel sign. For example,
Figure 9-1 illustrates this relationship (see the notation formally described in the “Rules for
Rendering” later in this section).

The combination of the independent form of the default vowel /a/ (in the Devanagari
script, U+0905   ) with a dependent vowel sign may be viewed as an
alternative spelling of the phonetic information normally represented by an isolated inde-
pendent vowel form. However, these two representations should not be considered equiva-
lent for the purposes of rendering. Higher-level text processes may choose to consider these
alternative spellings equivalent in terms of information content, but such an equivalence is
not stipulated by this standard.

Virama. Devanagari and other Indic scripts employ a sign known as the virama or vowel
omission sign. In Hindi it is called halant  and that term is used frequently in referring to
the virama. A virama sign (for example, U+094D   ) nominally
serves to cancel (or kill) the inherent vowel of the consonant to which it is applied. The
virama functions as a combining character, with its shape varying from script to script.
When a consonant has lost  its inherent vowel by the application of virama, it is known as a
dead consonant; in contrast, a live consonant is one that retains its inherent vowel or is writ-
ten with an explicit dependent vowel sign. In the Unicode Standard, a dead consonant is
defined as a sequence consisting of a consonant letter followed by a virama. The default
rendering for a dead consonant is to position the virama as a combining mark bound to the
consonant letterform.

For example, if Cn denotes the nominal form of consonant C, and Cd denotes the dead
consonant form, then a dead consonant is encoded as shown in Figure 9-2.

Figure 9-1.  Dependent Versus Independent Vowels

+• Á

+• È

Á•→

•È→

An Ivs
+ → Ivs

+ An

ß

©

In

An Uvs
+ → An

+ Uvs Un

/a/ + Dependent Vowel Independent Vowel

≈

≈

≈

≈
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9.1 Devanagari South Asian Scripts
Consonant Conjuncts. The Indic scripts are noted for a large number of consonant con-
junct 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. An
orthographic consonant cluster is defined as a sequence of characters that represents one or
more dead consonants (denoted Cd) followed by a normal, live consonant letter (denoted
Cl) or an independent vowel letter.

Under normal circumstances, a consonant cluster is depicted with a conjunct glyph if such
a glyph is available in the current font(s). 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 con-
sonant forms combined with visible virama signs (see Figure 9-3).

A number of types of conjunct formations appear in these examples: (1) a half-form of GA
in its combination with the full form of DHA; (2) a vertical conjunct K.KA; (3) a fully
ligated conjunct K.SSHA, in which the components are no longer distinct; and (4) a rare
conjunct formed with an independent vowel letter, in this case the vowel letter RI (also
known as vocalic r). Note that in example (4) in Figure 9-3, the dead consonant RAd is
depicted with the nonspacing combining mark RAsup  (repha).

A well-designed Indic script font may contain hundreds of conjunct glyphs, but they are
not encoded as Unicode characters because they are the result of ligation of distinct letters.
Indic script rendering software must be able to map appropriate combinations of charac-
ters in context to the appropriate conjunct glyphs in fonts.

When an independent vowel appears as the terminal element of a consonant cluster, as in
example (4) in Figure 9-3, the independent vowel should not be depicted as a dependent
vowel sign, but as an independent vowel letterform.

Explicit Virama. Normally a virama character serves to create dead consonants that are, in
turn, combined with subsequent consonants to form conjuncts. This behavior usually
results in a virama sign not being depicted visually. Occasionally, however, this default
behavior is not desired when a dead consonant should be excluded from conjunct forma-
tion, in which case the virama sign is visibly rendered. To accomplish this goal, the Unicode
Standard adopts the convention of placing the character U+200C   -

Figure 9-2.  Dead Consonants

Figure 9-3.  Conjunct Formations

TAn + VIRAMAn → TAd

Ã Ã˜+ → ˜

⁄ + →˜ ´ ´F

KAd + SSHAl → K.SSHAn

∑ + →˜ · S

GAd + DHAl → GAh + DHA n

ª + →˜ œ Çœ

KAd + KAl → K.KAn

∑ + →˜ ∑ P

RAd + RIn → RIn + RAsup

₍₎

₍₎

₍₎

₍₎
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South Asian Scripts 9.1 Devanagari
immediately after the encoded dead consonant that is to be excluded from conjunct
formation. In this case, the virama sign is always depicted as appropriate for the consonant
to which it is attached.

For example, in Figure 9-4, the use of   - prevents the default  forma-
tion of the conjunct form S (K.SSHAn).

Explicit Half-Consonants. When a dead consonant participates in forming a conjunct, the
dead consonant form is often absorbed into the conjunct form, such that it is no longer dis-
tinctly visible. In other contexts, however, the dead consonant may remain visible as a half-
consonant form. In general, a half-consonant form is distinguished from the nominal
consonant form by the loss of its inherent vowel stem, a vertical stem appearing to the right
side of the consonant form. In other cases, the vertical stem remains but some part of its
right-side geometry is missing.

In certain cases, it  is desirable to prevent a dead consonant from assuming full conjunct
formation yet still not appear with an explicit virama. In these cases, the half-form of the
consonant is used. To explicitly encode a half-consonant form, the Unicode Standard
adopts the convention of placing the character U+200D     immediately
after the encoded dead consonant. The    denotes a nonvisible letter that
presents linking or cursive joining behavior on either side (that is, to the previous or fol-
lowing letter). Therefore, in the present context, the    may be consid-
ered to present a context to which a preceding dead consonant may join so as to create the
half-form of the consonant.

For example, if Ch denotes the half-form glyph of consonant C, then a half-consonant
form is encoded as shown in Figure 9-5.

• In the absence of the   , this sequence would normally pro-
duce the full conjunct form S (K.SSHAn).

This encoding of half-consonant forms also applies in the absence of a base letterform.
That is, this technique may also be used to encode independent half-forms, as shown in
Figure 9-6.

Consonant Forms. In summary, each consonant may be encoded such that it denotes a live
consonant, a dead consonant that may be absorbed into a conjunct, or the half-form of a
dead consonant (see Figure 9-7).

Figure 9-4.  Preventing Conjunct Forms

Figure 9-5.  Half-Consonants

∑̃

KAd + ZWNJ + SSHAl → KAd + SSHAn

∑·˜· →+ +Z
NJ
W

∑̃

KAd + ZWJ + SSHAl → KAh + SSHAn

Ä·· →+ +Z
J
W

The Unicode Standard 4.0 26 Aug 02 209

MIT

MIT



9.1 Devanagari South Asian Scripts
Rendering

Rules for Rendering. The following provides more formal and detailed rules for minimal
rendering of Devanagari as part of a plain text sequence. It  describes the mapping between
Unicode characters and the glyphs in a Devanagari font. It also describes the combining
and ordering of those glyphs.

These rules provide minimal requirements for legibly rendering interchanged Devanagari
text. As with any script, a more complex procedure can add rendering characteristics,
depending on the font and application.

It is important to emphasize that in a font that is capable of rendering Devanagari, the set of
glyphs is greater than the number of Devanagari Unicode characters.

Notation. In the next set of rules, the following notation applies:

Cn Nominal glyph form of consonant C as it  appears in the code
charts.

Cl A live consonant, depicted identically to Cn.

Cd Glyph depicting the dead consonant form of consonant C.

Ch Glyph depicting the half-consonant form of consonant C.

Ln Nominal glyph form of a conjunct ligature consisting of two or
more component consonants. A conjunct ligature composed of
two consonants X and Y is also denoted X.Yn .

RAsup A nonspacing combining mark glyph form of the U+0930
   positioned above or attached to the
upper part of a base glyph form. This form is also known as
repha.

RAsub A nonspacing combining mark glyph form of the U+0930
   positioned below or attached to the
lower part of a base glyph form.

Vvs Glyph depicting the dependent vowel sign form of a vowel V.

Figure 9-6.  Independent Half-Forms

Figure 9-7.  Consonant Forms

ª˜

GAd + ZWJ → GAh

Ç→+ Z
J
W

∑ ∑˜+ → ˜

∑ ˜+ → Ä+ Z
J
W

∑ ∑→ KA l

KAd

KAh
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South Asian Scripts 9.1 Devanagari
VIRAMAn The nominal glyph form nonspacing combining mark depict-
ing U+094D   .

• A virama character is not always depicted; when it is depicted, it adopts this
nonspacing mark form.

Dead Consonant Rule. The following rule logically precedes the application of any other
rule to form a dead consonant. Once formed, a dead consonant may be subject to other
rules described next.

R1 When a consonant Cn precedes a VIRAMAn , it is considered to be a dead conso-
nant Cd . A consonant Cn that does not precede VIRAMAn is considered to be a live
consonant Cl .

Consonant RA  Rules. The character U+0930    takes one of a num-
ber of visual forms depending on its context in a consonant cluster. By default, this letter is
depicted with its nominal glyph form (as shown in the code charts). In some contexts, it is
depicted using one of two nonspacing glyph forms that combine with a base letterform.

R2 If the dead consonant RAd precedes either a consonant or an independent vowel,
then it is replaced by the superscript nonspacing mark RAsup , which is positioned so
that it applies to the logically subsequent element in the memory representation.

R3 If the superscript mark RAsup is to be applied to a dead consonant and that dead
consonant is combined with another consonant to form a conjunct ligature, then the
mark is positioned so that it applies to the conjunct ligature form as a whole.

R4 If the superscript mark RAsup is to be applied to a dead consonant that is subse-
quently replaced by its half-consonant form, then the mark is positioned so that it
applies to the form that serves as the base of the consonant cluster.

TAn + VIRAMAn → TAd

Ã Ã˜+ → ˜

⁄̃⁄̃

∑⁄̃

RAd + KA l → KA l + RAsup

∑+ → + F

⁄̃

RAd + RAd → RAd + RAsup

+ → + F⁄̃

1 2 12

∑→ F

Displayed
Output

→ F

Æ⁄̃

RAd + JAd + NYAl → J.NYAn + RAsup

+ → + F+ ƒ¡̃ Æ→ F

Displayed
Output

Ç⁄̃

RAd + GAd + GHAl → GAh + GHAl + RAsup

+ → + F+ Ωª̃ Ω+ ÇΩ→ F

Displayed
Output
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9.1 Devanagari South Asian Scripts
R5 In conformance with the ISCII standard, the half-consonant form RRAh is repre-
sented as eyelash-RA. This form of RA is commonly used in writing Marathi.  

R5a For compatibility with The Unicode Standard, Version 2.0, if the dead consonant
RAd precedes   , then the half -consonant form RAh , depicted as
eyelash-RA, is used instead of RAsup .

R6 Except for the dead consonant RAd , when a dead consonant Cd precedes the live
consonant RAl , then Cd is replaced with its nominal form Cn , and RA  is replaced
by the subscript nonspacing mark RAsub , which is positioned so that it applies
to Cn .

R7 For certain consonants, the mark RAsub may graphically combine with the conso-
nant to form a conjunct ligature form. These combinations, such as the one shown
here, are further addressed by the ligature rules described shortly.

R8 If a dead consonant (other than RAd ) precedes RAd , then the substitution of RA
for RAsub  is performed as described above; however, the VIRAMA that formed
RAd remains so as to form a dead consonant conjunct form.

A dead consonant conjunct form that contains an absorbed RAd may subsequently
combine to form a multipart conjunct form.

:⁄

RRAn + VIRAMAn → RRAh

+ →˜.

⁄̃

RAd + ZWJ → RAh

→+ Z
J
W :

∆∆̃

TTHAd + RAl → TTHAn + RAsub

⁄+ → + ˛ ∆̨→

Displayed
Output

””̃

PHAd + RAl → PHAn + RAsub

⁄+ → + ˛ p→

Displayed
Output

⁄̃ ÃÃ̃

TAd + RAd → TAn + RAsub + VIRAMAn → T.RAd

+ → + ˛ →˜+ d̃

d̃ ÿ ò

T.RAd + YAl → T.R.YAn

+ → ÿ
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South Asian Scripts 9.1 Devanagari
Modifier Mark Rules. In addition to vowel signs, three other types of combining marks
may be applied to a component of an orthographic syllable or to the syllable as a whole:
nukta, bindus, and svaras.

R9 The nukta sign, which modifies a consonant form, is placed immediately after the
consonant in the memory representation and is attached to that consonant in ren-
dering. If the consonant represents a dead consonant, then NUKTA  should precede
VIRAMA in the memory representation.

R10 The other modifying marks, bindus and svaras, apply to the orthographic syllable as
a whole and should follow (in the memory representation) all other characters that
constitute the syllable. In particular, the bindus should follow any vowel signs, and
the svaras should come last. The relative placement of these marks is horizontal
rather than vertical; the horizontal rendering order may vary according to typo-
graphic concerns.

Ligature Rules. Subsequent to the application of the rules just described, a set of rules gov-
erning ligature formation apply. The precise application of these rules depends on the
availability of glyphs in the current font(s) being used to display the text.

R11 If a dead consonant immediately precedes another dead consonant or a live conso-
nant, then the first  dead consonant may join the subsequent element to form a two-
part conjunct ligature form.

R12 A conjunct ligature form can itself behave as a dead consonant and enter into further,
more complex ligatures.

A conjunct ligature form can also produce a half-form.

∑ ˜.

KAn + NUKTAn + VIRAMAn → QAd

+ → ∑˜+ .

∑

KAn + AAvs + CANDRABINDUn

+ → ∑Ê°+Ê °

≈̃Æ

JAd + NYAl → J.NYAn

→+ ƒ¡̃ _

TTAd + TTHA l → TT.TTHAn

→+ ∆

‚̃ + Ã̃ + ⁄ → ‚̃ + d → ù
SAd + TAd + RAn → SAd + T.RAn → S.T.RAn

S óÿ

K.SSAd + YA l → K.SSh + YAn

→+ ÿ˜
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R13 If a nominal consonant or conjunct ligature form precedes RAsub as a result  of the
application of rule R2, then the consonant or ligature form may join with RAsub to
form a multipart conjunct ligature (see rule R2 for more information).

R14 In some cases, other combining marks will also combine with a base consonant,
either attaching at a nonstandard location or changing shape. In minimal rendering
there are  only two cases, RAl with Uvs or UUvs .

Memor y Representation and Rendering Order. The order for storage of plain text in
Devanagari and all other Indic scripts generally follows phonetic order; that is, a CV sylla-
ble with a dependent vowel is always encoded as a consonant letter C followed by a vowel
sign V in the memory representation. This order is employed by the ISCII standard and
corresponds with both the phonetic and keying order of textual data (see Figure 9-8).

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
must be able to reorder elements in mapping from the logical (character) store to the pre-
sentational (glyph) rendering. For example, if Cn denotes the nominal form of consonant
C, and Vvs  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.

R15 When the dependent vowel Ivs 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 syl-
lable contains a consonant cluster, then this vowel is always depicted to the left of that
cluster. For example:

Sample Half-Forms. Table 9-1 shows examples of half-consonant forms that are com-
monly used with the Devanagari script. These forms are glyphs, not characters. They may
be encoded explicitly using     as shown; in normal conjunct formation,
they may be used spontaneously to depict a dead consonant in combination with subse-
quent consonant forms.

Figure 9-8.  Rendering Order

∑

KAn + RAsub  → K.RAn

+ ˛ R→ ”

PHAn + RAsub → PH.RAn

+ ˛ p→

⁄

RAl + Uvs → RUn

+ G L→ ⁄

RA l + UUvs → RUUn

+ H M→

KAn + Ivs → Ivs  + KAn

∑ Á∑Á+ →

Character Order Glyph Order

⁄Ã̃

TA d + RAl + Ivs → T.RAn + Ivs → Ivs + T.RAd

+ → + →Á ÁddÁ+
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Sample Ligatures. Table 9-2 shows examples of conjunct ligature forms that are commonly
used with the Devanagari script . These forms are glyphs, not characters. Not every writing
system that employs this script uses all of these forms; in particular, many of these forms
are used only in writing Sanskrit  texts. Furthermore, individual fonts may provide fewer or
more ligature forms than are depicted here.

Table 9-1.  Sample Half-Forms

∑ Ä – ã
π Å “ å
ª Ç ” ç
Ω É ’ é
ø Ñ ÷ è
¡ Ö ◊ ê
√ ÿ ë
ƒ Ü ‹ í
À á fl ì
Ã à ‡ î
Õ â · ï
œ ä ‚ ñ

Table 9-2.  Sample Ligatures

∑ ∑ P ≈ ∆ _
∑ Ã Q ∆ ∆ n
∑ ⁄ R « ª `
∑ · S « « a
æ ∑ V « … b
æ π W Ã Ã c
æ ª X Ã ⁄ d
æ Ω Y – – Ÿ
ƒ ¡ ¨ ” ⁄ p
¡ ƒ Æ ‡ ⁄ o
Œ Ω f „ ◊ r
Œ Œ g „ ÿ s
Œ œ h „ ‹ t

˜ Z
J
W ˜ Z

J
W

˜ Z
J
W ˜ Z

J
W

˜ Z
J
W ˜ Z

J
W

˜ Z
J
W ˜ Z

J
W

˜ Z
J
W ˜ Z

J
W

˜ Z
J
W ˜ Z

J
W

˜ Z
J
W ß ˜ Z

J
W

˜ Z
J
W ˜ Z

J
W

˜ Z
J
W ˜ Z

J
W

˜ Z
J
W ˜ Z

J
W

˜ Z
J
W ˜ Z

J
W

˜ Z
J
W ˜ Z

J
W

˜ ˜
˜ ˜
˜ ˜
˜ ˜
˜ ˜
˜ ˜
˜ ˜
˜ ˜
˜ ˜
˜ ˜
˜ ˜
˜ ˜
˜ ˜
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Sample Half-Ligature Forms. In addition to half-form glyphs of individual consonants,
half-forms are also used to depict conjunct ligature forms. A sample of such forms is shown
in Table 9-3. These forms are glyphs, not characters. They may be encoded explicitly using
   as shown; in normal conjunct formation, they may be used spontane-
ously to depict a conjunct ligature in combination with subsequent consonant forms.

Combining Marks. Devanagari and other Indic scripts have a number of combining marks
that could be considered diacritic. One class of these marks, known as bindus, is repre-
sented by U+0901    and U+0902   -

. These marks indicate nasalization or final nasal closure of a syllable. U+093C
   is a true diacritic. It is used to extend the basic set of consonant
letters by modifying them (with a subscript dot in Devanagari) to create new letters.
U+0951..U+0954 are a set of combining marks used in transcription of Sanskrit texts.

Digits. Each Indic script has a distinct set of digits appropriate to that script. These digits
may or may not be used in ordinary text in that script. European digits have displaced the
Indic script forms in modern usage in many of the scripts. Some Indic scripts—notably
Tamil—lack a distinct digit for zero.

Punctuation and Symbols. U+0964   is similar to a full stop. Corre-
sponding forms occur in many other Indic scripts. U+0965   

marks the end of a verse in traditional texts. U+0970   

appears after letters or combinations, for example [PIX: 0921, 0949, 0970].

[Need to insert glyphs above; assume just regular Unico font? 2-4-02; 0921 ( = 0xA1),
0949 ( = 0XC9), 0970 (= 0Fx0) (check if these work in Unico090 font)]

Many modern languages written in the Devanagari script  intersperse punctuation derived
from the Latin script. Thus U+002C  and U+002E   are freely used in
writing Hindi, and the danda is usually restricted to more traditional texts.

Œ ’ i „ fl u
Œ ÷ j „ N
Œ ◊ k ⁄ L
Œ ÿ l ⁄ M
Œ fl m ‚ d ù
≈ ≈ ^

Table 9-3.  Sample Half-Ligature Forms

∑ · ó
¡ ƒ ô
Ã Ã û
Ã ⁄ ò
‡ ⁄ ü

Table 9-2.  Sample Ligatures (Continued)

˜ ˜
˜ C 
˜ A
˜ B
˜ ˜
˜

˜ ˜ Z
J
W

˜ ˜ Z
J
W

˜ ˜ Z
J
W

˜ ˜ Z
J
W

˜ ˜ Z
J
W

216 26 Aug 02 The Unicode Standard 4.0

MIT
[rows 1, 2 and 5 removed]

MIT
The first mark indicates nasalization of a vowel and the second mark represent [sic] a nasal consonant occurring after a vowel or final nasal closure of a syllable.

MIT

MIT
957

MIT

MIT

MIT
The international form of Indian Digits (Hindsa)

Unicode 4.0
]Unicode 4.0 addition]




South Asian Scripts 9.1 Devanagari
Encoding Structure. The Unicode Standard organizes the nine principal Indic scripts in
blocks of 128 encoding points each. The first six columns in each script are isomorphic
with the ISCII-1988 encoding, except that the last 11 positions (U+0955.. U+095F in
Devanagari, for example), which are unassigned or undefined in ISCII-1988, are used in
the Unicode encoding.

The seventh column in each of these scripts, along with the last  11 positions in the sixth
column, represent additional character assignments in the Unicode Standard that are
matched across all nine scripts. For example, positions U+xx66..U+xx6F and U+xxE6..
U+xxEF code the Indic script digits for each script.

The eighth column for each script is reserved for script-specific additions that do not cor-
respond from one Indic script to the next.

Other Languages. Sindhi makes use of U+0974    . Several
implosive consonants in Sindhi are realized as combinations with nukta and U+0952
   . Konkani makes use of additional sounds which can
be made with combinations such as U+091A    plus U+093C
   and U+091F    plus U+0949 

   . 
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