
  
TO: UTC  
FROM: Swaran Lata, MeitY 
SUBJECT: Recommendations to UTC #152 , July 31-August 4  2017 on Text segmentation in Indian 
languages 
DATE: 16/06/2017 
 
 
1. Background 
 

a) Document: L2/16-161  :  Proposal to add ABNF based Orthographic Indic syllable 
definition(appended at Annexure ‘A’) and guidelines for proper text segmentation in Indian 
languages and guiding principles of line breaking in Unicode text segmentation (UAX#29) . 
This document covers: 
 

i. Indic Orthographic syllable definition 
ii. Additional sample examples of tailored grapheme clusters 

iii. Indic syllable boundary determination 
iv. Examples of Initial letter styling and Vertical text segmentation 
v. Guiding principles of line breaking in Indian languages 

vi. The precise list of characters with their Unicode code points of all the categories of 
the characters  of 9 scripts which constitute ABNF definition (Refer Annexure ‘A’) 

 
b) Discussions on L2/16-161: Presentation was made at UTC meeting #148 held on August 2-5, 

2016 for highlighting the issues of text segmentation in Indian languages. It was suggested 
that the Unicode utility tool should be used to test data to identify the gaps in 
implementation of text segmentatiosn for Indian languages and to report specific problems 
w.r.t UAX #29. 

 
 
 
2. Action undertaken as a followup of UTC#148 
 

a) Using the utility tool of Unicode (http://unicode.org/cldr/utility/breaks.jsp ), the sample data 
of Devanagari based languages[Hindi, Sanskrit (Excluding Vedic Extensions), Marathi, 
Konkani, Nepali, Bodo , Dogri , Maithili, Kashmiri, Sindhi] was used to test the existing 
UAX#29 rules viz - a - viz the proposed  Orthographic Indic syllable definition (Refer 
Annexure ‘A’). The test data mainly covers the combinations of conjunct characters, 
conjunct formations of consonants etc which sometimes don’t get rendered properly.  
 

b) The output of the tool has been compared with correct segmentation expected as per 
Orthographic Indic syllable definition. It was observed that Rule 1 and Rule 3are already 
implemented in the Unicode utility tool which is evident from the tested data presented at 
Annexure B. Following examples also illustrate this : 
 

1.   
Vm C Cv  C 
 

2.  
V  C  CH 

c) The words covered in Annexure ‘B’ having CHC as a part are not being resolved properly by 
the Unicode Utility tool (Refer column 4) , which when segmented as per ABNF definition 
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gives the correct output (Refer column 5). This reveals improper implementation with 
reference to Rule 2 of ABNF. 
 

3. Gaps in Utility tool implementation:   
The following gaps in implementation of Rule 2 have been identified: 
  
Improper break points of the following combinations: 
 

a. consonant + virama sequences  + consonant (CHC) 
b. consonant + virama  sequences  + consonant + vowel sign (CHCv) 
c. consonant + virama sequences  + consonant + modifier (CHCm) 
d. consonant + virama sequences  + consonant + vowel sign + modifier (CHCvm) 

 
The combinations at a, b are already covered in UAX#29 in the table 1a of section 3. The 
combinations at c & d need to examined and addressed. 
 
4. Recommendations:  

 
The data correlation was done for the above identified gaps. The errors due to non - 
implementation of Rule 2 in the Unicode Utility tool are marked in red colour. The corresponding 
output using ABNF Orthographic Indic syllable definition is shown in green colour. The corrective 
action w.r.t Rule 2 of ABNF implementation will require following additions in the UAX reports: 
 
a) UAX#29 (UNICODE TEXT SEGMENTATION) 
 

i. Proposed addition of Tailored Grapheme clusters : 
The combinations at above defined 3(c) & 3(d) needs to be added as tailored 
grapheme cluster in the Table 1a. 
 

Examples  Characters  Comments 
ग� (CHCm) 

Word : दगु�ध 

 

0930   र    DEVANAGARI LETTER RA 

094D  ◌्    DEVANAGARI SIGN 
VIRAMA 
0917   ग   DEVANAGARI LETTER GA 

0902   ◌ं   DEVANAGARI SIGN 
ANUSVARA 
 

Combining 
character 
sequences 

फ्(ंCHCvm) 

Word : फ्ंा 

092B  फ   DEVANAGARI LETTER PHA 

094D  ◌्   DEVANAGARI SIGN 
VIRAMA 
0930   र    DEVANAGARI LETTER RA 

093E  ◌्  DEVANAGARI VOWEL SIGN 
AA 
0902   ◌ं DEVANAGARI SIGN 
ANUSVARA 
 

Combining 
character 
sequences 

 
 
 
 
 



ii. Proposed addition of new section  
 
The standard Indic syllable  

• An V(Independent vowel)  or a  combination of V(Independent vowel) and 
m(modifier) is Indic syllable  -  V or Vm 

or 
• A sequences of  consonant(C) + virama(H) followed by consonant(C) – CHC 

or 
• A sequences of  consonant(C) + virama(H) followed by consonant(C) with 

dependent vowel/modifier or both  -  CHCv, CHCm, CHCvm 
or 

• Consonant with virama (applicable only at the end of the word) - CH 
 

 
                          Indian languages syllable boundary determination: 

 
Using the above Standard Indic syllable definition, the Indic syllable break never 
occurs between the pairs of characters as shown in the table below: 

 
 

Do not break between Examples 
V m V X m 
C v, m C X v , C X m,  C X v X m 
 C H  a) C X H X C, C X H X C X H X C , C X H X 

C X H X C X H X C , C X H X C X H X C X 
H X C x H x C 
 
b) C X H (applicable only at the end of 
the word in Sanskrit , Nepali, Dogri) 

C H,  v , m  C X H X C X v,  C X H X C X m,  C X H X C 
X v X m , C X H X C X H X C X v , C X H X 
C X H X C X m  , C X H X C X H X C X v X 
m , C X H X C X H X C X H X C X v, C X H 
X C X H X C X H X C X m , C X H X C X H 
X C X H X C X v X m , C X H X C X H X C 
X H X C X H X C X v  , C X H X C X H X C 
X H X C X H X C X m , C X H X C X H X C 
X H X C X H X C X v X m 

 
Theoretically there is no practical limit of CHC, but the known limit is four in Sanskrit 
language (Excluding Vedic Extensions) and two in other languages. Example of 
maximum four CHC combinations is त्स्न is formed viz CHCHCHCHC. 

 
b) UAX#14 (UNICODE LINE BREAKING ALGORITHM) 

 
 

The definition of Standard Indic syllable (Refer UAX#29) may be used to break the line and a hyphen 
should be inserted at the breaking point so that word can be read intuitively however the language 
specific morpho-phonemic rules could be used for hyphenation as U+ 00AD (soft hyphen) is used in 
some Indian languages such as Tamil and Malayalam rather than inserting the hyphen character (U + 
002D). 
 



Annexure A 

ABNF based Orthographic Indic syllable definition  
 
V[m] I {CH}C [v][m] I CH 
 
This 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 etc) 
 
C is a consonant which may or may not include a single nukta  
 
v (lower case) is any dependent vowel or vowel sign (mātrā) 
 
H is halant / virama 
 
| is a rule separator 
 
[ ] - The enclosed items is optional under this bracket 
  
{} - The enclosed item/items occurs zero or repeated multiple times 
 
The Unicode code points of above categories of the characters is given below : 
 

S. 
No. 

Scripts Consonant(C) Vowel Independent 
V 

Vowel dependent 
v 

Modifier  
m 

Halant 
(Virama)  
H 

1.  Devanagari A) DEVANAGARI LETTER 
KA...DEVANAGARI LETTER 
HA (0915..0939) 
 
B) DEVANAGARI LETTER 
QA....DEVANAGARI LETTER 
YYA. (0958..095F) 
 
C) DEVANAGARI LETTER 
MARWARI 
DDA...DEVANAGARI 
LETTER BBA (0978..097F) 

A) DEVANAGARI 
LETTER SHORT 
A...DEVANAGARI 
LETTER AU 
(0904..0914) 
B) DEVANAGARI 
LETTER VOCALIC 
RR...DEVANAGARI 
LETTER VOCALIC LL 
(0960..0961) 
C) DEVANAGARI 
LETTER CANDRA 
A...DEVANAGARI 
LETTER UUE 
(0972..0977) 
 

A) DEVANAGARI VOWEL SIGN OE 
(093A ) 
B) DEVANAGARI VOWEL SIGN 
OOE (093B) 
C) DEVANAGARI VOWEL SIGN 
AA...DEVANAGARI VOWEL SIGN II 
(093E...0940) 
D) DEVANAGARI VOWEL SIGN 
U...DEVANAGARI VOWEL SIGN AI 
(0941..0948 ) 
E) DEVANAGARI VOWEL SIGN 
CANDRA O...DEVANAGARI 
VOWEL SIGN AU(0949..094C) 
F) DEVANAGARI VOWEL SIGN 
PRISHTHAMATRA 
E...DEVANAGARI VOWEL SIGN 
AW (094E...094F) 
G) DEVANAGARI VOWEL SIGN 
CANDRA LONG E...DEVANAGARI 
VOWEL SIGN UUE (0955..0957) 
H) DEVANAGARI VOWEL SIGN 
VOCALIC L...DEVANAGARI VOWEL 
SIGN VOCALIC LL (0962..0963 ) 

A) DEVANAGARI 
SIGN INVERTED 
CANDRABINDU.
..DEVANAGARI 
SIGN 
ANUSVARA 
(0900...0902) 
B) DEVANAGARI 
SIGN VISARGA 
(0903) 
C) DEVANAGARI 
SIGN 
AVAGRAHA 
(093D ) 
D) 
DEVANAGARI 
SIGN NUKTA 
(093C) 
 
 

DEVANA
GARI 
SIGN 
VIRAMA 
(094D) 
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Annexure B 

Sample Test Results of 10 Indian languages( Devanagari script) based on 
Unicode Utility tool 

 

1. Hindi 
 

 
Sl. No.  

Rendering rules 
defined by Unicode 
 

Words Rendering as per 
Unicode segmentation 
utility tool 
(http://unicode.org/cldr
/utility/breaks.jsp) 

Correct Segmentation as per 
Indic syllable definition 

Conjunct Formations  
2.  Example :  

 

 
 

 

ा�ंदगध 

 
 
ारु�् 
 
 
टक्र 
 
 
 
ात  
 
 
 
द��ण 

 
 
 
 
�मशण्णा 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Cm   Cv   CH  C 

 
 

Cv   C       CH  Cv 
 

 
 

C     CH  C    C 
 
 
 

C     CH  C 
 

 
C     CH  Cv   C 
 
 

 
 

 
Cv  CH  C  Cv    Cv  
 

ा ं   �द    गध 
Cm   Cv   CHC 
 
ा ु    र      �् 
Cv   C        CHCv 
 
ट     क्     र 
C     CHC    C 
 
 
ा    त 

C     CHC 
 
द    ��       ण 

 
C     CHCv   C 
 
 
�म   श     ण्   णा 
 
Cv  CHC  Cv    Cv  
 
 
 
 
 
 



 
 

                                            Rules  for  render ing  
3.  If the dead 

consonant precedes 
a consonant, then it 
is replaced by the 
superscript 
nonspacing mark 
(U+0930 devanagari 
letter ra ) positioned 
above or attached to 
the upper part of a 
base glyph form. 
 
Example : 

 
 

दघुनटण्ा्् 

 
 
 
 
महूु्न 

 
 
 

श न् र््कु् 
 
 
 
 

 
Cv  CH  C  C  Cv     CH  C  
CH  C 
 

 
Cv  Cv   CH   C 
 
 
 
 

 
 

 
C   CH  C  Cv  Cv  CH  C 
  

द ु  घन   ट   ण्   ा   ्् 

Cv  CHC  C  Cv     CHC  CHC 

म ु हू  ्न 
Cv  Cv   CHC 
 
 
 
श   न्    र्     ्ु    क् 
 
C   CHC  Cv  Cv  CHC 
 
 

4.  For certain 
consonants, the 
mark (U+0930 
devanagari letter ra 
positioned below or 
attached to the 
lower part of a base 
glyph form) may 
graphically combine 
with the consonant 
to form a conjunct 
ligature form. 
 
Example : 
 

 
 
 

अं् रर्ष्ट् 

 
 
 
 
 
र्ष्ट्् 
 
 
 
 
 
फ्ंा 
 
 
 
््कटर 
 
 
 
�ा््णान्ला 

 
 
Vm  C    C     Cv  
CH  CH  Cv    C 
 

 
 
 

Cv  CH  CH  C  C  Cv 
 
 
 

 
CH  Cvm   C 
 

 
 
 

CH  Cv  CH  C   C 
 

 
 

अ ं ्  र  र्  ष्ट  ् 

 
Vm  C    C     Cv CHCHCv    C 
 
 
र्  ष्  ट  ्् 

Cv  CHCHC  C  Cv 
 
 
 
फ्ं    ा 
CHCvm   C 
 
््     कट    र 
 
CHCv  CHC   C 
 
 
�ा    ््    णा    न्    ला 



 
 
 
 
टुक्न्ल 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Cv    CH  Cv  Cv  Cv  Cv 
 
 

 
 

 
Cv  CH  Cv  Cv   V  
 
 
 
 
 

 

 
Cv    CHCv  Cv  Cv  Cv 
 
 
टु    क्      न्     ल 
 
Cv  CHCv  Cv     V 

5. Ligature rules  
6.  If a dead consonant 

immediately 
precedes another 
dead consonant or a 
live consonant, then 
the first dead 
consonant may join 
the subsequent 
element to form a 
two-part conjunct 
ligature form 
 
Example : 
 

 
 
 

इ्ट्् 
 

C     C   CH  Cv 
 

इ    ्   ट्् 
C     C   CHCv 

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

 

श््त 
 
 
 
 
 
 
्तत 
 
 

 
Cv   CH  CH  C 
 
 
 
 

 
 

CH  CH  Cv 
 

श्      ्त 
 
Cv      CHCHC 
 
 
 
 
्तत 
CHCHCv 
 



 
 

8.  A conjunct ligature 
form can also 
produce a half-form 
 
 
 
Example : 
 

 

न�् 
 
 
 
्त�ण 

 
 
 

 
C  CH  CH  C  
 

 
 

Cv  CH  CH  C 

न  �् 
C  CHCHC 
 
 
्त    �ण 

Cv  CHCHC 

9.   

 

�त ा्दट 
 
 
्ृ�तम 
 
 
 
म्त्म् 
 

 
 
CH  Cv   Cv   Cv 

 
 
Cv  CH  Cv  C  

 
 
 

Cv   CH  Cv   Cv 
 
 

�त    ा्    दट 
CHCv   Cv   Cv 
 
्ृ  �त  म 
 
Cv  CHCv  C  
 
म्   त्     म् 
 
Cv   CHCv   Cv 
 
 

10.  Example : 
 

 

�ादध्ानण
गर 
 
 
 

 
शदध्नाु ं

 
 
 
 
्दृ्धासग 
 

 
 
 
Cv  CH  Cv  CH  C  C    C     
 

 
 

CH  C  CH  Cv  Cv  Vm 
 
 

 
 

Cv  CH  Cv  Cm  C 

�ा  दध्  ान  ण   ग   

र 

Cv  CHCv  CHC  C    C    C 
 
श   दध्  न ु ा ं

 
CHC  CHCv  Cv   
Vm 
 
् ृ द्ध  ास  ग 
 
Cv  CHCv  Cm  C 



 
 

2. Sanskrit(Excluding Vedic Extensions) 

Words Rendering as per Unicode segmentation utility tool 
(http://unicode.org/cldr/utility/breaks.jsp) 

Correct Segmentation as per 
Indic syllable definition 

गन्नद�॑�धम
 

 
C CH  C Cvm Cv C 

ग   न्   नद�    ॑�  ध 
C CHC Cvm Cv C 

प्प�रप॑दम
 

 
CH  CH  C  Cm  CH  Cvm 

प्  प�  रप॑द   
 
CHCHC  Cm  CHCvm 

मण्््टप 
 
  

 
 
C  C  CH  Cv  Cm 
 

म  ण  ्््  टप 
 
 C  C  CHCv  Cm 

ह�्ष्र्�म 
  
 

 
 
C  Cv  CH  C   Cv  Cv 
 

ह  �्  ष्  र्  �म 
  
C  Cv  CHC   Cv  Cv 

अहटन् ्प 
 
 

\ 
 
V  C  CH  C   Cvm 

अ  ह   टन  ््प 
 
V  C  CHC   Cvm 

गच््् 
 
 

\ 
 
C   CH  C   Cv 

ग  च्  ्् 
 
C   CHC   Cv 

अ्म ्
 
 

 
 
V   C   CH 

अ  ्  म ्
 
V   C   CH 

�श्शल्द्् 
 
 

 
 
Cv  C   CH  Cv   C  Cv 

�श  ्  शल्  द  ्् 
 
Cv  C   CHCv   C  Cv 

मणषट्न््् 
 

म  ण  षट्  न  ्  ्् 

11.  Modifying marks, 
apply to the 
orthographic syllable 
as a whole and 
should follow (in the 
memory 
representation) all 
other characters that 
constitute the 
syllable. 
 
 

अं् प�्णत  
 

 
 
Vm  Cm  CH  Cv   Cv 
 
 
 

अ ं  ्:    �्    णत 

 
Vm  Cm  CHCv   Cv 
 
 
 



 
 

 
C  C  CH  Cv  C  C  Cv 

 
C  C  CHCv  C  C  Cv 

अश्ष्क््् 
 
 

 
 
V  CH  C   CH  C  CH  C  CH  C 

अ  श्  ष्  क्  ्् 
 
V  CHC   CHC  CHC  CHC 

दषुटुतप 
 
 

 
 
Cv   CH  Cv   CH  Cm 

द ु   षटु  तप 
 
Cv   CHCv   CHCm 

द�्पटक्म ्
 
 

 
 
CH  Cvm  C  CH  C  CH 

   द�्प  ट क्  म ्
 
CHCvm  C  CHC  CH 

द�्ष््मप 
 
 

 
 
 CH  Cv  CH  Cv   Cm 

द�्  ष््  मप 
 
CHCv  CHCv   Cm 

भ्ुनभभगप 
 
 

 
 
C  CH  Cv  CH  Cv  Cm 

भ  ्ुन  भभ  गप 
 
C  CHCv  CHCv  Cm 

 
3. Kashmiri 

 

Words Rendering as per Unicode segmentation 
utility tool 
(http://unicode.org/cldr/utility/breaks.jsp) 

Correct Segmentation as per Indic 
syllable definition 

शॆत्नु  
 
 

 
Cv   CH  Cv   C 

शॆ  त् ु न  
Cv   CHCv   C 

मह्रॆस् 
 
 

 
C   Cv  Cv   CH  C 

म  ह्  रॆ  स् 
 
C   Cv  Cv   CHC 

ाॆक्नु 
 
 

 
Cv  CH  Cv   C 

ाॆ  क् ु न 
Cv  CHCv   C 

ल्यदरु 
 
 

 
CH  Cv  Cv   C 

ल््  द ु  र 
 
CHCv  Cv   C 

फ्य् 
 
 

 
 
CH  Cv   C 

 फ््  ् 
 
CHCv   C 

मयहस्ु्  
 
 

 
 
Cv  C   CH  Cv   C 

म्  ह  स् ु  ् 
 
Cv  C   CHCv   C 

अस्र 
 
 

 
 

अ  स्   र 
 



V  CH  C   C V  CHC   C 

ख्वि 
 
 

 
 
CH  C   Cv 

ख्   वि 
 
CHC   Cv 

ख्िु 
 
 

 
 
CH  Cv    C 

ख् ु  ि 
 
CHCv    C 

ख््मु्  
 
 

 
 
CH  Cv   Cv   C 
 

ख््    म ु   ् 
 
CHCv   Cv   C 
 

ख�ॅरस् 
 
 

 
Cv   Cv   CH  C 

ख ॅ   �र    स् 
 
Cv   Cv   CHC 

ग्ॅॅ  
 
 

 

CH  Cv   C 

ग् ॅ  ॅ 
 
CHCv   C 

्स्र 
 
  

 
C    CH  C   C 

्    स्    र 
 
C    CHC   C 

्््ुन्   
 
 

 
 
Cv   CH  Cv   C 

््    ्ुन    ् 

 
Cv   CHCv   C 

िॉल् 
 
 

 
Cv   CH  C 

िॉ    ल् 
 
CH   CHC 

छ्वमणु 
 
 

 
 
CH  C   CH  Cv   C 

छ्    वम ु  ण 
 
CHC   CHCv   C 

ॅॉ्गस् 
 
 

 
 
Cv   Cv   CH  C 

ॅॉ    ्ग    स् 
 
Cv   Cv   CHC 

�टक्नु 
 
 

 
 
Cv  CH  Cv   C 

�ट   क् ु   न 
 
Cv  CHCv   C 

््क््वि 
 
 

 
 
Cv  CH  Cv   Cv 

््    क््    वि 
 
Cv  CHCv   Cv 

थ््ुण 
 
 

 
 
CH  C   Cv  C 

थ्    ्ु  ण 
 
CHC   Cv  C 

त्वमर 
 

त्    वम    र 



 
 

 
CH  C  CH  C   C 

 
CHC  CHC   C 

थ्�ानद 
 
 
 

 
 
CH  C  Cv  C  C 

थ्    �ा   न   द     
 
CHC  Cv  C  C 

 

 

4. Marathi 

Words Rendering as per 
Unicode segmentation 
utility tool 
(http://unicode.org/cldr
/utility/breaks.jsp) 

Correct Segmentation as per Indic syllable definition 

उचछ््ा 
 
 

 
 
V  CH  CH  Cv  C 

उ  चछ््  ा 
 
V  CHCHCv  C 

व्वक्मत् 
 
 

 
 
CH  C  CH  Cv  C  CH  C 

व्  वक्  म  त् 
 
CHC  CHCv  C  CHC 

आटल्् 
 
 

 
 
V     C   CH  Cv 

आ  ट  ल्् 
 
V     C   CHCv 

द्््चं््मम ा् 
 
 

 
 
Cv  Cvm CH  Cv  C  CH  
Cv 

द्  ्् ं  च््  म   म ा् 
 
Cv  Cvm CHCv  C  CHCv 

�टट्चं्् 
 
 

 
 
Cv  Cvm  CH  Cv 

�ट  ट् ं च्् 
 
Cv  Cvm  CHCv 

ह््च््ा््ा 
 
 

 
 
CH  Cv  CH  Cv  Cv  Cv 

ह््  च््  ा्  ्ा 
 
CHCv  CHCv  Cv  Cv 

�मणट्टा�्हट 
 
 

 
 
Cv  C  Cv  Cv  CH  Cv  Cv  

�म  ण  ट्  टा  �्  हट 
 
Cv  C  Cv  Cv  CHCv  Cv  

दगु�धत 
 
 

 
 
Cv  CH  Cm  Cv 

द ु ग�  धत 
 
Cv  CHCm  Cv 

श न् र््कु् 
 
 

 
 
C   CH  C  Cv  Cv  CH  C 

श  न्   र्  ् ु क् 
 
C   CHC  Cv  Cv  CHC 

त््मम ा् 
  

त््  म  म ा् 
 



  
CH  Cv  C  CH  Cv 

CHCv  C  CHCv 

दगु�धतट्ाणूादुध् 
 
 

 
 
Cv CH  Cm Cv Cv CV C Cv 
CH  Cv 

द ुग� धत ट् ा ूण ा ुदध् 
 
Cv CHCm Cv Cv CV C Cv CHCv 

््ना्टारॉनन् 
 
 

 
 
Cv  Cv  CH  Cv  Cv  C  Cv 

््  ना  ्टा  रॉ  न  न् 
 
Cv  Cv  CHCv  Cv  C  Cv 

्णत््म्नमम ा् 
 
 

 
 
Cv  CH  C  C  CH  Cv  C  
CH  Cv 

्ण  त्  ्  म्न  म  म ा् 
 
Cv  CHC  C  CHCv  C  CHCv 

�मशण्णा 
 
 

 
 
Cv  CH  C  Cv  Cv 

�म  श  ण्  णा 
 
Cv  CHC  Cv  Cv 

पत ा्् ा्कत 
 
 

 
 
CH  C CH  Cv  C  Cv  Cv 

प  त ा्  ्  ा्  कत 
 
CHC CHCv  C  Cv  Cv 

ा् ्ण््मम ा् 
 
 

 
 
Cv  C  CH  Cv  C  CH  Cv 

ा्  ्  ण््  म  म ा् 
 
Cv  C  CHCv  C  CHCv 

�मशण्णा 
 
 

 
 
Cv  CH  C  Cv  Cv 

�म  श  ण्  णा 
 
Cv  CHC  Cv  Cv 

मधुमाह्ा्रख्् 
 
 

 
 
C  Cv  Cv  Cv  Cv C CH  Cv 

म  ध ु मा  ह्  ा्  र  ख््  
 
C  Cv  Cv  Cv  Cv C CHCv 

्णत््म्नमम ा् 
 
 

 
 
Cv  CH  C  C  CH  Cv  CH  
Cv 

्ण  त्  ्  म्न  म  म ा् 
 
Cv  CHC  C  CHCv  CHCv 

आि्र्ंट्ाणूादुध् 
 
 

 
 
V  Cv  Cvm Cv Cv C Cv 
CH  Cv 

आ ि् र्ं ट् ा ूण ा ुदध् 
 
V  Cv  Cvm Cv Cv C Cv CHCv 

ाम्�्षट 
 
 

 
 
C  Cv  Cv  CH  C 

ा  म्  �्  षट 
 
C  Cv  Cv  CHC 

भ्ज््मंम ा् 
 
 

 
 
Cv  CH  Cvm  C  CH  Cv 

भ् ज्् ं म  म ा् 
 
Cv  CHCvm  C  CHCv 

्््:न् 
 
 

 
 
CH  C  Cm  Cv 

््  ्:  न् 
 
CHC  Cm  Cv 

उचछ््ा्च्् 
 

उ  चछ््  ा्  च्् 
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ा�ु्लनट ं
 
 

 
 
Cv  Cv  CH  Cvm 

ा ु �्  लनटं 
 
Cv  Cv  CHCvm 

्ुॅक््ं्  
 
 

 
 
Cv  C  CH  Cvm  C 

्ु  ॅ  क्् ं ् 
 
Cv  C  CHCvm  C 

र�्ट्च्् 
 
 

 
 
Cvm  C  Cv  CH  Cv 

र�  ्  ट्  च्् 
 
Cvm  C  Cv  CHCv 

र�प््ल् 
 
 

 
 
Cvm  CH  Cv  Cv 

र�  प््  ल् 
 
Cvm  CHCv  Cv 

व्नट् ं
 
 

 
 
CH  CV  Cvm 

व्न  ट् ं
 
CHCV  Cvm 

�ा््णान्ला 
 
 

 
 
Cv  CH  Cv  Cv  Cv  Cv 

�ा  ््  णा  न्  ला 
 
Cv  CHCv  Cv  Cv  Cv 

�मा�कलल््ण 
 
 

 
 
Cv  C  Cv  CH  CH  Cv  C 

�म  ा  �क  लल््  ण 
 
Cv  C  Cv  CHCHCv  C 

र�प््ंलत 
 
 

 
 
Cvm  CH  Cvm  Cv 

र�  प्् ं लत 
 
Cvm  CHCvm  Cv 

ख्ॅ्च्् 
 
 

 
 
Cv  Cv  CH  Cv 

ख्  ॅ्  च्् 
 
Cv  Cv  CHCv 

र�प््ं् 
 
 

 
 
Cvm  CH  Cvm  C 

र�  प्् ं ् 
 
Cvm  CHCvm  C 

 
 

 
C  CH  CH  Cv  Cv  CH  Cv 

  
C  CHCHCv  Cv  CHCv 

�मणट्टा�्हट 
 
 

 
 
Cv  C  Cv  Cv  CH  Cv  Cv 

�म  ण  ट्  टा  �्  हट 
 
Cv  C  Cv  Cv  CHCv  Cv 



्ा्�् ल््ण 
 
 

 
 
C  CH  Cvm C  CH   Cv  C 

्  ा्�  ्  ल््  ण 
 
C  CHCvm C  CHCv  C 

वहणट्् 
 
 
 
 

 
 
 
CH  C  CH  Cv  C 
 

वह  णट्  ् 
 
 
CHC  CHCv  C 

्ृततम 
 
 

 
 
Cv CH  Cv  C 

्ृ  तत  म 
 
Cv   CHCv  C 

ागल््ं्  
 
 

 
 
C  C  CH  Cvm  C 

ा  ग  ल्् ं ् 
 
C  C  CHCvm  C 

र�प््च्् 
 
 

 
 
Cvm  CH  Cv  CH  Cv 

र�  प््  च्् 
 
Cvm  CHCv  CHCv 

ां् ा्ण्ण 
 
 

 
 
Cm  CH  Cv  Cv  C 

ा ं ्ा्  ण्  ण 
 
Cm  CHCv  Cv  C 

ा् लल््ण 
 
 

 
 
Cv  CH  CH  Cv  C 

ा्   लल््  ण 
 
Cv  CHCHCv  C 

वहह््र 
 
 

 
 
CH  C  CH  Cv  C 

वह  ह््  र 
 
CHC  CHCv  C 

ागल््ं्  
 
 

 
 
C  C  CH  Cvm  C 

ा  ग  ल्् ं ् 
 
C  C  CHCvm  C 

ण्�शलल््ण 
 
 

 
 
Cv  Cv  CH  CH  Cv  C 

ण्  �श  लल््  ण 
 
Cv  Cv  CHCHCv  C 

वहटन् ं
 
 

 
 
CH  C  C  Cvm 

वह  ट  न्ं 
 
CHC  C  Cvm 

शा् ्््� णत 
 
 

 
 
Cv  C  C  CH  Cvm  Cv 

शा  ्  ्  ््�   णत 
 
Cv  C  C  CHCvm  Cv 

्ुॅक््णंत 
 
 

 
 
Cv  C  CH  Cvm  Cv 

्ु  ॅ  क्् ं णत 
 
Cv  C  CHCvm  Cv 

विलल््च्् 
 
 

 
 
Cv  CH  CH  Cv  CH  Cv 

वि  लल््  च्् 
 
Cv  CHCHCv  CHCv 



बनॉ््ं् 
 
 

 
 
CH  Cv  Cvm  C 

बनॉ  ्् ं ् 
 
CHCv  Cvm  C 

्ुर�ात्ं्ल्् 
 
 

 
 
Cv  Cv  CH  Cv  CH  Cvm  C   
CH  Cv 

्ु  र  �ा  त् ं ्  ल्् 
 
Cv  Cv  CHCv  CHCvm  C   
CHCv 

भ्जज््ंलत 
  

Cv  CH  CH  Cvm  Cv 

भ्  जज्् ं लत 
Cv  CHCHCvm  Cv 
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््�टस् 
 
 

 
 
Cv  Cv  CH  C 

््  �ट  स् 
 
Cv  Cv  CHC 

त्ान्ल 
 
 

 
 
CH  C  C  Cv  V 

त्  ा  न्  ल 
 
CHC  C  Cv  V 

भ्णस् 
 
 

 
 
C  Cv  CH  C 

भ  ्ण  स् 
 
C  Cv  CHC 

व्नपा 
 
 

 
 
CH  Cv  CH  C 

व्न  पा 
 
CHCv  CHC 

टुक्म् 
 
 

 
 
Cv  CH  Cv  Cv 

टु  क्  म् 
 
Cv  CHCv  Cv 

�मर््मम ा् 
 
 

 
 
Cv  Cv  Cv  C  CH  Cv 

�म  र  ््  म  म ा् 
 
Cv  Cv  Cv  C  CHCv 

टुक्न्ल 
 
 

 
 
Cv  CH  Cv  Cv  V 

टु  क्  न्  ल 
 
Cv  CHCv  Cv  V 

््दम् 
 
 

 
 
Cv  CH  C  Cv 

््  द  म् 
 
Cv  CHC  Cv 

�ा््णान््् 
 
 

 
 
Cv  CH  Cv  Cv  Cv  Cv 

�ा  ््  णा  न्  ्् 
 
Cv  CHCv  Cv  Cv  Cv 

त्ा्  त्  ा् 



 
 

 
CH  C  Cv 

 
CHC  Cv 

म्त्म् 
 
 

 
 
Cv  CH  Cv  Cv 

म्  त्  म् 
 
Cv  CHCv  Cv 

ग�रणटु न्  
 
 

 
 
C  Cv  Cv  C  CH  C 

ग  �र  ण ु ट  न्  
 
C  Cv  Cv  C  CHC 

म�हण्भसद् 
 
 
 
 

 
 
C  Cv  Cv  C  CH  Cv 

म  �ह  ण्  भ  सद् 
 
 
C  Cv  Cv  C  CHCv 

ए्टलट 
 
 

 
 
V  C  C  CH  C 

ए  ्  ट  लट 
 
V  C  C  CHC 

अ््�रक्  
 
 

 
 
V  Cv  Cv  CH  C 
 

अ  ््  �र  क्l 
 
V  Cv  Cv  CHC 
 

ाकुण ु
 
 

 
 
Cv  CH  Cv 

ा ु कण ु
 
Cv  CHCv 

ा्म्स््प 
 
 

 
 
Cv  Cv  CH  C  Cm 

ा्  म्  स्  ्प 
 
Cv  Cv  CHC  Cm 

�ाव््ट्ग्ण 
 
 

 
 
Cv  CH  Cv  Cv  Cv  C 

�ा  व््  ट्  ग्  ण 
 
Cv  CHCv  Cv  Cv  C 

्ृ�तम 
 
 

 
 
Cv  CH  Cv  C 

्ृ  �त  म 
 
Cv  CHCv  C 

प््र्् 
 
 

 
 
CH   C  Cv  C  Cv 

प  ््  र  ्् 
 
CHC  Cv  C  Cv 

मम््ा््रटना 
 
 

 
 
C  CH  C  CH  C  Cv  Cv  Cv 

म  म्  ्ा  ््  रट  ना 
 
C  CHC  CHC  Cv  Cv  Cv 

�ातहरम् 
 
 

 
 
CH  Cv  CH  C  C  Cv  Cv 

�ा  त  ह  र  म् 
 
CHCv  CHC  C  Cv  Cv 

्दृ्धासग 
 
 

 
 
Cv  CH  Cv  Cm  C 

् ृ द्ध  ास  ग 
 
Cv  CHCv  Cm  C 
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म्र्द्् 
 
 

 
Cv  Cv  CH  Cv  C 

म्  र्  द्  ् 
Cv  Cv  CHCv  C 

ख्वसा््् 
 
 

 
Cv  CH  Cv  Cv  C 

ख्  वसा  ््  ् 
Cv  CHCv  Cv  C 

ार्ाणस्् ्
 
 

 
C  Cv  C  C   CH  Cv  Cv 

ा  र्  ा  ण  स्  ् ्
C  Cv  C  C   CHCv  Cv 

र्ंख्वसा््�र 
 
 

 
Cvm  Cv  CH  Cv  Cv  Cv 

र्ं  ख्  वसा  ््  �र 
Cvm  Cv  CHCv  Cv  Cv 

�ाव्टग्ण 
 
 

 
Cv  CH  C  C  Cv  C 

�ा  व्  ट  ग्  ण 
Cv  CHC  C  Cv  C 

ा्मणत 
 
 

 
CH  Cv  C  Cv 

ा्  म  णत 
CHCv  C  Cv 

म््ण�खुइ 
 
 

 
C  C   Cv   CH  Cv   V 

म  ्  ्ण  �ख ु  इ 
C  C   Cv   CHCv   V 

ह्ा् 
 
 

 
Cv   CH  Cv 

ह् ा् 
Cv   CHCv 

म्ा्रब ्
 
 

 
Cv  Cv   C   CH  Cv 

म्   ा्   र   ब ्
Cv  Cv   C   CHCv 

�दहुणा््् 
 
 

 
Cv  Cv  C   CH  Cv  Cv 

�द   हु   ण   ा्   ्् 
Cv  Cv  C   CHCv  Cv 

पभआु 
 
 

 
CH  C   Cv   V 

प   भ ु  आ 
CHC   Cv   V 

मा्णफ्् 
 
 

 
Cv  Cv   CH  Cv   C 

मा   ्ण   फ्   ् 
Cv  Cv   CHCv   C 

द्ा्इहरा् 
 
 

 
Cv   Cv  C  C  C   CH  Cv 

द्   ा्   इ   ह   र   ा् 
Cv   Cv  C  C  C   CHCv 

झजिर्ण 
 

झ  जि   र   ्ण 



 
 

C   CH  C  C  Cv C   CHC  C  Cv 

फ्म्न् 
 
 

 
Cv   CH  Cv   C 

फ्   म्न   ् 
Cv   CHCv   C 

ा्ा् 
 
 

 
Cv   CH  Cv 

ा्   ा् 
Cv   CHCv 

ह््णफ्् 
 
 

 
Cv   Cv   CH  Cv   C 

ह्   ्ण   फ्   ् 
Cv   Cv   CHCv   C 

�रट्टन्ण 
 
 

 
Cv   Cv   CH  C   Cv 

�र   ट्   टन   ्ण 
Cv   Cv   CHC   Cv 

म्�दबन् 
 
 

 
Cv  Cv   CH  Cv 

म्   �द   बन् 
Cv  Cv   CHCv 

िौख्सद् 
 
 

 
Cv   Cv   CH  Cv 

िौ   ख्   सद् 
Cv   Cv   CHCv 

िौख्सद्न 
 

 
Cv   Cv  CH  Cv   C 

िौ   ख्   सद्   न 
 
Cv   Cv  CHCv   C 
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मणकुख् 
 
 

 
C   Cv  CH  Cv 

म  ण ु कख् 
 
C   Cv  CHCv 

�म�र 
 
 

 
Cv  CH  C  C 
 

�म  �  र  
 
Cv  CHC  C 

�दकखत 
 
 

 
Cv  CH  Cv 

�द  कखत 
 
Cv  CHCv 

ट््टिन 
 
 

 
 
Cv  CH  C   CH  C 
  

ट्  ्ट  िन 
 
Cv  CHC   CHC 



आह सण् 
 
 

 
 
V   C   CH  Cv 

आ  ह   सण् 
 
V   C   CHCv 

्क्व् 
 
 

 
 
C  CH  C  CH  C 

्  क्  व् 
 
C  CHC  CHC 

ट�र 
 
 

 
 
C  CH  C   C 

ट  �  र 
 
C  CHC   C 

टशुटट 
 
 

 
 
Cv   CH  Cv 

ट ु शटट 
 
Cv   CHCv 

प�क्् 
 
 

 
 
CH  C  CH  Cv   Cv 

प   �क  ्् 
 
CHC  CHCv   Cv 

प�्शट 
 
 

 
 
CH  C   Cv   CH C   

प  �्  शट 
 
CHC   Cv   CHC 

मकखर् 
 
 

 
 
C  CH  C   Cv 

म  कख  र् 
 
C  CHC   Cv 

ाकखण् 
 
 

 
 
C   CH  C   Cv 

ा  कख  ण् 
 
C   CHC   Cv 

ख्ह लनण् 
 
 

 
 
Cv   C   CH  C   Cv 

ख्  ह   लन  ण् 
 
Cv   C   CHC   Cv 
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्ण�दनषट 
 
 

 
 
Cv   CH  Cv  CH  C 

्ण   �दन  षट 
 
Cv   CHCv  CHC 

भमण् 
 
 

 
 
CH  C  C  C  C 

भ  म  ण  ् 
 
CHC  C  C  C 

्ूटशबद् 
 
 

 
 
Cv  C  C   CH  C  C 

्ू  ट  श  बद  ् 
 
Cv  C  C   CHC  C 



््न्मसण 
 
 

 
 
Cv  Cv  C   CH  C 

््  न्  म  सण 
 
Cv  Cv  C   CHC 

अ््त्ृ् 
 
 

 
 
V  CH  v   Cv   C 

अ  ््त  ्ृ  ् 
 
V  CHv   Cv   C 

ाखं््ास 
 
 

 
 
Cm  CH  Cv   Cm 

ा ं  ख््  ास 
 
Cm  CHCv   Cm 

शाणत् 
 
 

 
 
CH  Cv  Cv   C 

शा   णत   ् 
 
CHCv  Cv   C 

प््क्् 
 
 

 
 
CH  C  Cv   CH   Cv 

प   ््   क्् 
 
CHC  Cv   CHCv 

्णगनम 
 
 
 

 
 
 
Cv   CH  C   C 

्ण   गन   म 
 
 
Cv   CHC   C 

फस ट् न्  
 
 

 
 
Cm   C  C   CH  C 

फस    ट   ्   न्  
 
Cm   C  C   CHC 

अणचु ा्दास 
 
 

 
 
V   Cv   CH  Cv   C  Cm 

अ   ण ु  च ा्    द   ास 
 
V   Cv   CHCv   C  Cm 

द�हसण् 
 
 

 
 
C   Cv   CH  Cv 

द   �ह    सण् 
 
C   Cv   CHCv 

््ल्�न् 
 
 

 
 
CH  C   Cv   Cv   C 

््   ल्   �न   ् 
 
CHC   Cv   Cv   C 

ासट��् 
 
 

 
 
Cm   C   CH  Cv   C 

ास   ट   ��   ् 
 
Cm   C   CHCv   C 

्णगन्  
 
 

 
 
Cv   CH  C    C 

्ण   गन   ् 
 
Cv   CHC    C 

प्््न्  
 
 

 
 
CH  C   Cv   CH  C   C 

प    ््     ्न   ् 
 
CHC   Cv   CHC   C 

ाखं््् 
 
 

 
ा ं  ख््   ् 
 
Cm   CHCv   C 

्ा्णध्र् 
  

 

्ा्  ण   ध्  र   ् 
 



 CH  Cv   C   Cv   C   C CHCv   C   Cv   C   C 
भ�्ष् क्  

 
 

 
 
C   Cv    CH  C   Cvm 

भ   �्   ष्   क्  
 
C   Cv    CHC   Cvm 

टसवक्् 
 
 

 
 
Cm   CH Cv   C 

टस   वक्   ् 
 
Cm   CHCv   C 
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लश्र 
 
 

 
 
V  CH C  Cv 

ल  श्   र 
 
V  CHC  Cv 

गम�टद ु
 
 

 
 
C   CH  Cv   C   Cv 

ग  म�  ट  द ु
 
C   CHCv   C   Cv 

ा्कटर 
 
 

 
 
CH  Cv  CH  C   Cv 

ा्  कट  र 
 
CHCv  CHC   Cv 

्नाकटर 
 
 

 
 
C  Cv   CH C   Cv 

्  ना  कट  र 
 
C  Cv   CHC   Cv 

ग््णु 
 
 

 
 
CH Cv   Cv 

ग््  ण ु
 
CHCv   Cv 

श््तु 
 
 

 
 
Cv   CH  CH  Cv 

श्  ्तु 
 
Cv   CHCHCv 

�श््् 
 
 

 
 
Cv   C   CH  C 

�श  ्   ्् 
 
Cv   C   CHC 

इसदट 
 
 

 
 
V    CH  CH  Cv 

इ   सदट 
 
V    CHCHCv 

शध्नू 
 
 

 
 
CH  C   Cv   Cv 

श  ध्   नू 
 
CHC   Cv   Cv 

ा््ाभ 
 
 

 
 
C   Cv   CH  Cv 

ा  ््  ाभ 
 
C   Cv   CHCv 



मुवख़्््रट 
 
 

 
 
Cv   CH  Cv   Cv   Cv 

म ु वख़्  ््  रट 
 
Cv   CHCv   Cv   Cv 

मा्वक़् 
 
 
 

 
 
Cv   C   CH  Cv 

मा  ्  वक़् 
 
Cv   C   CHCv 

आमदरफ़् 
 
 

 
 
V   C  C  C  CH  C 

आ   म  द  र  फ़् 
 
V   C  C  C  CHC 

 आव्््ु 
 
 

 
 
V   CH  Cv   Cv 

आ  व््   ्ु 
 
V   CHCv   Cv 

इवस्न्मत 
 
 

 
 
V   CH  Cv  Cv   Cv 

इ  वस्  न्   मत 
 
V   CHCv  Cv   Cv 

इवब्द् 
 
 

 
 
V   CH  Cv   Cv 

इ  वब्  द् 
 
V   CHCv   Cv 

्�ु 
 
 

 
 
C   CH  Cv 

्   �ु 
 
C   CHCv 

ास्ंधु 
 
 

 
 
C   CH  Cm  Cv 

ा  स्ं   धु 
 
C   CHCm  Cv 

�तन््ु 
 
 

 
 
CH  Cv   Cv   Cv 

�त  न्  ्ु 
 
CHCv   Cv   Cv 

इ्टंगुर 
 
 

 
 
V   CH  Cm   Cv  Cv 

इ  ्टं  ग ु र 
 
V   CHCm   Cv  Cv 

 




