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1. Structure and Character Set of ITX File 
 

The ITX file is a special ANSI file consisting of portions treated as ITX encoding, which 
will be converted to Devanagari or to Transliteration, and portions treated as English etc. 
insertions (comments, translations, etc.), which will remain as is. Example: 

candraH ##moon## cNÔ> moon 
ITX English 

>–– Itranslator conversion ––> 
Sanskrit English 

 

1.1. Character Set of ITX Encoding 

1.1.1. Control Characters (0-31) 

All characters in the range 0–31 are forbidden with the exception of CR + LF (= 13 + 10), 
treated as the end of a paragraph, whereby a paragraph can be of any length and hence is 
not restricted to a line of text as seen on the screen when word-wrapping is turned on. 

CR + LF (Carriage Return + Linefeed) should always be used as a pair in this sequence. 
Therefore CR alone without LF or LF + CR (wrong sequence) will not work. 

Usage of any other control characters except CR + LF provokes unpredictable results. 

1.1.2. ASCII Characters (32–127) 

Of the characters in the range 32–127, only those marked pink and green on the following 
chart will be evaluated for the conversion to Devanagari or Transliteration: 

 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
032  ! " # $ % & ' ( ) * + , - . / 
048 0 1 2 3 4 5 6 7 8 9 : ; < = > ? 
064 @ A B C D E F G H I J K L M N O 
080 P Q R S T U V W X Y Z [ \ ] ^ _ 
096 ` a b c d e f g h i j k l m n o 
112 p q r s t u v w x y z { | } ~ DEL

 
Pink = letters and figures, Green = delimiters and modifiers, Yellow = unused, forbidden 

The usage of the 31 yellow characters !"#$%&()*,/:;<=>?@BEFPQVWXY[]`DEL is forbidden 
and has unpredictable results. In addition, all characters in the 8-bit ANSI range 128-255 
are strictly forbidden in ITX encoded portions, which are clean 7-bit ASCII texts. 
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1.2. Character Set of English etc. Insertions 

There are two types of insertions, and hence there are two different character sets. 

1.2.1. Insertion of Single Punctuation Marks 

In this case, the escape character "\" is prefixed, and one each of these marks may follow: 

\!  \"  \$   \&   \(   \)   \*  \+  \,  \-  \.  \/   \:  \;  \<  \=  \>  \?  \@  \[  \]  \^  \`  \|  \~ 

which will be converted to the respective punctuation marks with "\" being stripped off: 

 !    "    $     &     (     )    *   +    ,    -    .    /     :      ;     <     =     >      ?      @      [    ]     ^     `    |    ~        

The following escape character sequences are forbidden: \'   \''  \_  \#   \%   \\   \{   \}. 
Note:  \' (1 apostrophe), \'' (2 apostrophes) – But: \" (quotation mark). See section 2.2.6. 

1.2.2. Insertion of English etc. Passages 

In this case, the English etc. passage has to be encapsulated by a pair of ## ... ##, whereby 
## serves as a simple toggle switch, so you should take care to use ## ... ## always in pairs, 
because the insertion mode is not terminated by CR + LF and thus may be of any length. 

The character set of an insertion may comprise – besides the two control codes CR + LF – 
all characters in the range 32-255 except these six:     #     %     \     DEL-Code 127    {      }   . 
These forbidden codes have been marked by lowercase underlined "x" in following chart. 
In addition the codes marked by uppercase underlined "X" should best be avoided too, 
since these codes are undefined in the 1252 codepage of TrueType fonts: 

ITX file with Insertions Itranslator Result 

saMskR^itam
##

!"x $x &'()*+,-./
0123456789:;<=>?
@ABCDEFGHIJKLMNO
PQRSTUVWXYZ[x]^_
`abcdefghijklmno
pqrstuvwxyzx |x ~x
€X‚ƒ„…†‡ˆ‰Š‹ŒXŽX
X‘’“”•–—˜™š›œX žŸ

¡¢£¤¥¦§¨©ª«¬ -®¯
°±²³´µ¶·¸¹º»¼½¾¿
ÀÁÂÃÄÅÆÇÈÉÊËÌÍÎÏ
ÐÑÒÓÔÕÖ×ØÙÚÛÜÝÞß
àáâãäåæçèéêëìíîï
ðñòóôõö÷øùúûüýþÿ
##
saMskR^itam

s<Sk«tm! 

!"x $x &'()*+,-./
0123456789:;<=>?
@ABCDEFGHIJKLMNO
PQRSTUVWXYZ[x]^_
`abcdefghijklmno
pqrstuvwxyzx |x ~x
€X‚ƒ„…†‡ˆ‰Š‹ŒXŽX
X‘’“”•–—˜™š›œX žŸ

¡¢£¤¥¦§¨©ª«¬ -®¯
°±²³´µ¶·¸¹º»¼½¾¿
ÀÁÂÃÄÅÆÇÈÉÊËÌÍÎÏ
ÐÑÒÓÔÕÖ×ØÙÚÛÜÝÞß
àáâãäåæçèéêëìíîï
ðñòóôõö÷øùúûüýþÿ

s<Sk«tm! 
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2. Fundamentals of ITX Encoding Scheme 
 

When you start Itranslator by clicking on the program icon, it will open up with the 
ITRANS Editor window (labeled "New File 1"). You are encouraged to enter some words 
into this window to acquaint yourself with the encoding scheme. For instance, if you enter 
devanAgarI into the Editor and hit on the function key F2 or click on the Convert button, 
devnagrI is shown in the output window. And when you hit on key F6 (= Transliteration) 
and then on F2, the output window will show devanägaré in its diacritical transliteration. 

 
2.1. Simplified ITX Encoding Scheme for Classical Sanskrit 

Itranslator uses the 7-bit ASCII encoding scheme ITX (acronym for Indian Text Exchange). 
The following chart designed for Classical Sanskrit shows Devanagari (Sanskrit 99 font), 
Transliteration (URW Palladio IT font) and – in the the green columns – ITX encoding. 

 

A a a Aa ä A # i i $ é I    

% u u ^ ü U \ å R^i § è R^I ¤ ÿ L^i 

@ e e @e ai ai Aae o o AaE au au    

kœ k k o! kh kh g! g g "! gh gh '! ì ~N 

c! c ch D! ch Ch j! j j H! jh jh |! ï ~n 

q! ö T Q! öh Th f! ò D F! òh Dh [! ë N 

t!! t t w! th th d œ d d x! dh dh n! n n 

p! p p )œ ph ph b! b b É ! bh bh m! m m 

y! y y r œ r r l! l l v! v v    

z! ç sh ;! ñ Sh s! s s       

h! h h         

> ù H  < à M  ~ ð .N  
ITX is "case-sensitive", e.g. 
T and t are different codes. 

 
The green boxes show those ITX codes which are compatible with ITRANS 5.1 since 1997. 
To avoid confusion for beginners, only one ITX code is shown for each single character. 
For those who want to encode Classical Sanskrit only, no further codes need to be learnt. 

Itranslator supports several alternative codes, e.g. aa instead of A for encoding Aa. And it 
can be used not only for Classical Sanskrit, but for encoding accented Vedic Sanskrit too. 
With some restrictions, Itranslator can also be used for encoding those modern Indian 
languages which are based on the Devanagari alphabet (e.g. Hindi, Marathi, Nepali). 
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2.2. Complete Description of the ITX Codes with Examples 
 
(For Pronunciation of the Sanskrit Alphabet see http://www.sanskritweb.net/deutsch/ipa_sans.pdf) 
 

2.2.1. Sanskrit Punctuation Marks (for English Punctuation Marks see 1.2.1.) 
 

ITX D. T. ITX – Devanagari –Transliteration – English Translation 

- - - kuru-kShetram – k…é-]eÇm! – kuru-kñetram – Kuru-country 

| or . , | pR^icChAmi | ko .aham || – p&CDaim, kae =hm!. 

|| or .. . ||1) påcchämi | ko 'ham || – I ask: Who am I? 

.a = ' Avagraha (apostrophe, i.e. elision of a), as above in kae =hm! 
 
2.2.2. Sanskrit Vowels 
 

ITX D. T. ITX – Devanagari –Transliteration – English Translation 

a A a arthaH – AwR> – arthaù – money 

A, aa Aa ä AnandaH or aanandaH – AanNd> – änandaù – bliss 

i # i iti – #it – iti – thus 

I, ii $ é IkShate or iikShate – $]te – ékñate – he/she watches (present tense) 

u % u uDupaH – %fup> – uòupaù – boat 

U, uu ^ ü UcuH or uucuH – ^cu> – ücuù – they said (perfect tense) 

R^i, RRi \ å R^itvik or RRitvik – \iTvkœ – åtvik – priest 

R^I, RRI § è 1) svasR^INAm or svasRRINAm – Svs[̈am! – svasèëäm – of sisters 

L^i, LLi ¤ ÿ 2) kL^iptam or kLLiptam – „Ým! – kÿptam – prepared 

L^I, LLI ¥ ý 3) Not used in Sanskrit words 

e @ e ekadA – @kda – ekadä – once upon a time 

ai @e ai aikShata – @e]t – aikñata – he/she watched (imperfect tense) 

o Aae o odanaH – Aaedn> – odanaù – boiled rice 

au AaE au auShadham – AaE;xm! – auñadham – herbal medicine 

OM, AUM ` om This special ligature ` is used instead of om Aaem!  or aum AaEm!  
 
1) è never occurs at the beginning of a word. Therefore the full vowel § is never used. 
2) ÿ only occurs in some forms of the root kÿp and hence the full vowel ¤ is never used. 
Itranslator transliterates this extremely rare ¤ to ÿ  since the new build of April 2003. 
3) ý (long version of ÿ) has been invented by ancient Sanskrit grammarians for reasons of 
symmetry, since the other simple vowels exist as pairs of short and long vowels. 

http://www.sanskritweb.net/deutsch/ipa_sans.pdf
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2.2.3. Sanskrit Consonants 
 
The Devanagari consonants in column "D." are depicted without the Virama ( ! ), as the 
Itranslator conversion routine evaluates by itself, where to add the Virama and where not. 
 

ITX D. T. ITX – Devanagari –Transliteration – English Translation 

k k k kusumam – k…summ! – kusumam – flower 

kh o kh khalu – olu – khalu – indeed 

g g g gadyam – g*m! – gadyam – prose 

gh " gh ghoShaH – "ae;> – ghoñaù – noise 

~N, N^ ' ì a~NgulI or aN^gulI – A¼‚lI – aìgulé – finger 

c, ch c c 1) cAraH or chAraH – car> – cäraù – spy 

Ch, chh D ch 1) ChAttraH or chhAttraH – DaTÇ> – chättraù – pupil 

j j j jihvA – ijþa – jihvä – tongue 

jh H jh 2) jhaTiti – Hiqit – jhaöiti – suddenly 

~n, JN | ï ra~njayati or raJNjayati – rÃyit – raïjayati – he/she dyes in red 

T q ö kaTaH – kq> – kaöaù – straw mat 

Th Q öh kaNThaH – k{Q> – kaëöhaù – neck 

D f ò daNDaH – d{f> – daëòaù – stick 

Dh F òh leDhum – leFum! – leòhum – to lick (infinitive) 

N [ ë varNaH – v[R> – varëaù – color 

t t t talam – tlm! – talam – floor 

th w th sthAnam – Swanm! – sthänam – place 

d d d sarvadA – svRda – sarvadä – always 

dh x dh dhanam – xnm! – dhanam – wealth 

n n n nArI – narI – näré – woman 

p p p pashyati – pZyit – paçyati – he/she sees 

ph ) ph phalam – )lm! – phalam – fruit 

b b b bAlaH – bal> – bälaù – boy 

bh É bh bhadraM te – ÉÔ< te – bhadraà te – good luck! 

m m m mitram – imÇm! – mitram – friend 

 
1) To achieve compatibility with ITRANS (see 5.3.), encode ch for c and Ch (or chh) for D. 

2) jh, regularly used in Marathi, occurs in Sanskrit only in a few onomatopoetic words. 
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Sanskrit Consonants Continued 
 

ITX D. T. ITX – Devanagari –Transliteration – English Translation 

y y y yogaH – yaeg> – yogaù – Yoga 

r r r rAjA – raja – räjä – king 

l l l likhati – iloit – likhati – he/she writes 

v, w v v vanam or wanam – vnm! – vanam – forest 

sh z ç shukaH – zuk> – çukaù – parrot 

S, Sh, shh, Z ; ñ 1) SaT or ShaT or shhaT or ZaT – ;q œ – ñaö – six 

s s s svapnaH – Svß> – svapnaù – sleep 

h h h hantA – hNta – hantä – killer 

 
1) To achieve compatibility with ITRANS (see 5.3.) encode Sh (or shh) for ;. 

 
2.2.4. Additional Characters for Classical and Vedic Sanskrit 
 

ITX D. T. ITX – Devanagari –Transliteration – English Translation 

H > ù 1) ashvaH – Añ> – açvaù – horse 

M,  .n,  .m  < à 2) saMshayaH or sa.nsh... or sa.msh... – s<zy> – saàçayaù – doubt 

.N  ~ ðl 3) tA.NllokAn – ta~‘aekan! – täðllokän – these people (accusative pl.) 

{\m+} ‡ ð 4) ida{\m+} or ida.N – #d‡ or #d~ – idað (for idaà) – this (Vedic) 

L ¦ ø 5) agnimILe – Ai¶mI¦ e – agniméøe – I praise (éøe) the fire god (agnim) 

kS, kSh, x ] kñ 6) akSi or akShi or axi – Ai] – akñi – eye.  Do not encode "ksh" !!! 

j~n, GY, dny } jï 6) Aj~nA or AGYA or AdnyA – Aa}a – äjïä – order 

 
1) Visarga: Replacement for s or r at the end of a word or syllable as per sandhi rules. 
2) Anusvara: Shortcut character for m and other nasals at the end of a word or syllable. 
3) Sanskrit Anunasika: ðl. In Sanskrit texts, it is only used as sandhi, if "l" follows "n". 
4) Vedic Anunasika: ð:  ~or ‡. In Vedic texts often used before sibilants, semi-vowels and h. 
Note: ‡ is preferred, if    ~ cannot be fitted on top for lack of space. Compare svR~ with svR‡. 
5) Vedic Sanskrit: If ò is preceded and followed by a vowel, ø may be used instead of ò. 
6) These are the only two ligatures, that – for historial reasons – have additional ITX codes 
(x in addition to usual encoding kS or kSh, GY or dny in addition to usual encoding j~n). 
All other ligatures are encoded by combining the usual ITX codes for simple characters, 
which are converted by Itranslator to the respective Devanagari ligatures automatically. 
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2.2.5. Additional Characters for Modern Indian Languages 
 

ITX D. T. ITX – Devanagari –Transliteration – English Translation 

q k̂ q 1) qImata – ̂kImt – qémata – price 

K ô û 1) KatarA – ̂otra – ûatarä – danger 

G ĝ ú 1) Galata – ĝlt – úalata – wrong 

z, J ĵ z 1) zamIna or JamIna – ĵmIn – zaména – earth 

f )̂ f 1) sirfa – is)̂R – sirfa – only 

.D –f å 2) ba.DA – b –fa – baåä – big (Same diacritic as for vowel å = \ !!!) 

.Dh –F åh 2) ba.DhAnA – b –Fana – baåhänä – to increase 

.c  £ ô 3) jA.cb– ja£b – jôba – job; kA.cleja – ka£lej – kôleja – college 

L ¦ ø 4) kALa – ka¦ – käøa – time, Death (fig.)   Do not encode "ld" !!! 

R • õ 5) taRhA – t•ha – taõhä – variety 

 
1) Nukta (underdot): Used in Hindi for words of Persian and Arabic origin as well as for 
other foreign words to modify the original pronunciation of Devanagari characters. 
2) Nukta is here used in Hindi to build diacritical Devanagari characters for retroflex flap 
(transliteration å) and for aspirated retroflex flap (transliteration åh). 
3) Ardhacandra: Anglizising of pronunciation of vowels of English words used in Hindi. 
4) Retroflex l (transliteration ø) in Marathi. Compare the letter ¦ (ø) in Vedic Sanskrit. Note: 
If you encode "ld", you will get Ld, which is used e.g. in word galda (see Rig-Veda 8-1-20). 
5) This special õ-character •  is used in Marathi in combination with the letters y and h. 

 
2.2.6. Vedic Accents 
 
Vedic accents are encoded by  \'   \''  \_ – single/double Udatta and Anudatta. Example: 

ITX puru\'Sha e\_vedaM sarvaM\_ yadbhU\_taM yacca\_ bhavya\'m 

D. pué ?; @/ved< sv¡/ ydœÉ U/t< y½ / ÉVy?m! 

T. puru×ña eÞvedaà sarvaàÞ yadbhüÞtaà yaccaÞ bhavya×m 

E. The primordial being is verily all this that has been and that will be (Rig-Veda, 10-90-2) 
 
Note:  \'  = \ + apostrophe (ASCII 39),  \''  = \ + two apostrophes,  \_  = \ + underscore 
 
2.2.7. Figures 
 
The Arabic figures 0123456789 are converted to the respective Indian figures 0123456789 . 
Decimal figures are encoded with "\," and "\.", e.g. 1\,500\.99 results in 1,500.99  (1,500.99). 
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3. Structure of Devanagari Font Sanskrit 99 
 

3.1. Character Codes of Sanskrit 99 Font versus Latin 1 Fonts (ANSI 1252) 
 
 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

032   ! " # $ % & ' ( ) * + , - . / 

032 ! " # $ % & ' ( ) * + , - . /

048 0 1 2 3 4 5 6 7 8 9 : ; < = > ? 

048 0 1 2 3 4 5 6 7 8 9 : ; < = > ?

064 @ A B C D E F G H I J K L M N O 

064 @ A B C D E F G H I J K L M N O

080 P Q R S T U V W X Y Z [ \ ] ^ _ 

080 P Q R S T U V W X Y Z [ \ ] ^ _

096 ` a b c d e f g h i j k l m n o 

096 ` a b c d e f g h i j k l m n o

112 p q r s t u v w x y z { | } ~  

112 p q r s t u v w x y z { | } ~ �

128   ‚ ƒ „ … † ‡  ̂ ‰ Š ‹ Œ    

128 € � ‚ ƒ „ … † ‡ ˆ ‰ Š ‹ Œ � Ž �

144  ‘ ’ “ ” • – — ˜ ™ š › œ   Ÿ 

144 � ‘ ’ “ ” • – — ˜ ™ š › œ � ž Ÿ

160   ¡ ¢ £ ¤ ¥ ¦ §  ̈ © ª « ¬ - ®  ̄

160 ¡ ¢ £ ¤ ¥ ¦ § ¨ © ª « ¬ - ® ¯

176 ° ± ² ³ ´ µ ¶ · ¸ ¹ º » ¼ ½ ¾ ¿ 

176 ° ± ² ³ ´ µ ¶ · ¸ ¹ º » ¼ ½ ¾ ¿

192 À Á Â Ã Ä Å Æ Ç È É Ê Ë Ì Í Î Ï 

192 À Á Â Ã Ä Å Æ Ç È É Ê Ë Ì Í Î Ï

208 Ð Ñ Ò Ó Ô Õ Ö × Ø Ù Ú Û Ü Ý Þ ß 

208 Ð Ñ Ò Ó Ô Õ Ö × Ø Ù Ú Û Ü Ý Þ ß

224 à á â ã ä å æ ç è é ê ë ì í î ï 

224 à á â ã ä å æ ç è é ê ë ì í î ï

240 ð ñ ò ó ô õ ö ÷ ø ù ú û ü ý þ ÿ 

240 ð ñ ò ó ô õ ö ÷ ø ù ú û ü ý þ ÿ

 
White rows: Sanskrit 99 font, Green rows: Revised ANSI 1252 (incl. €,Ž,ž ): Courier New 
Black: unused, reserved 
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3.2. Improvements of New Sanskrit 99 over Old Sanskrit 98 
 
In order to achieve compatibility with all word processing programs and printers, the font 
has been made compatible with the original specifications for TTF and PS Type 1 fonts: 

1. The codes 127, 128-129, 141-144, 157-158 (not used in original TTF and PS fonts) have 
been left empty, because characters in these slots are often skipped by printer drivers. 

2. Printer's Specials: Two spaces: hard space (code 32) and no-break space (code 160). 
Two hyphens: hard hyphen (code 45) and soft hyphen (code 173). Middot (code 183). 

 
3.3. Classification of Glyphs of Sanskrit 99 
 

 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

032   ! " # $ % & ' ( ) * + , - . / 

048 0 1 2 3 4 5 6 7 8 9 : ; < = > ? 

064 @ A B C D E F G H I J K L M N O 

080 P Q R S T U V W X Y Z [ \ ] ^ _ 

096 ` a b c d e f g h i j k l m n o 

112 p q r s t u v w x y z { | } ~  

128   ‚ ƒ „ … † ‡  ̂ ‰ Š ‹ Œ    

144  ‘ ’ “ ” • – — ˜ ™ š › œ   Ÿ 

160   ¡ ¢ £ ¤ ¥ ¦ §  ̈ © ª « ¬ - ®  ̄

176 ° ± ² ³ ´ µ ¶ · ¸ ¹ º » ¼ ½ ¾ ¿ 

192 À Á Â Ã Ä Å Æ Ç È É Ê Ë Ì Í Î Ï 

208 Ð Ñ Ò Ó Ô Õ Ö × Ø Ù Ú Û Ü Ý Þ ß 

224 à á â ã ä å æ ç è é ê ë ì í î ï 

240 ð ñ ò ó ô õ ö ÷ ø ù ú û ü ý þ ÿ 

 
Pink: Complete glyphs (complete simple characters and complete precomposed ligatures) 

Green: Half-glyphs (left halves of simple letters and ligatures – Exception: ( = right half) 

Yellow: Zero-width glyphs (matras, accents, virama) inserted after the respective glyph, 
e.g.  k +  «=  k«  – Exception: Nukta is inserted before the respective glyph, e.g.:    ̂+ k =  ̂k 

White: Printer's Specials (spaces, hyphens and centered period = middle dot). 

Black: unused, reserved 
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3.4. Selective List of Ligatures of Sanskrit 99 in Large Print for Beginners 

This list of ligatures, drawn from my book "Sanskrit-Kompendium", has been updated to 
reflect changes made in the font Sanskrit 99 as opposed to Sanskrit 98: Due to lack of 1252 
code page space, a few ligatures, e.g. öhöh and phra used in Hindi and khna and thna very 
rarely used in Sanskrit had to be removed. In this way it was possible to re-standardize the 
code page to achieve compatibility with all word processors and printer drivers. 

Not all ligatures listed occur in Sanskrit. For detailed information on ligatures that really  
occur in Vedic and Classical Sanskrit, consult my book "Conjunct Consonants in Sanskrit". 

 

Š kka 
Ko kkha 
‹ kca 
K[ këa 
´ kta++ 
®y ktya 
± ktra 
±( ktrya 
®v ktva+ 
Kw ktha 
KWn kthna 
² kna 
KNy knya 
Km kma 
Ky kya++ 
³ kra+++ 
³( krya 
¬ kla 
Kv kva 
KVy kvya 
] kña+++ 
ú[ kñëa 
úm kñma 
úMy kñmya 
úy kñya++ 

úv kñva 
Ks ksa 
On khna 
Oy khya++ 
µ khra 
Ov khva 
Gd gda 
Gx gdha 
GXv gdhva 
¶ gna++ 
GNy gnya 
GÉ gbha 
G_y gbhya 
Gm gma 
Gy gya 
¢ gra++ 
¢( grya 
Gl gla 
Gv gva 
¹ ghna+ 
¸Ny ghnya 
¸m ghma 
¸y ghya 
º ghra+ 
¸l ghla 

» ìka+ 
“ ìkta 
' œ®y ìktya 
' œKy ìkya 
' œ] ìkña 
' œúv ìkñva 
Œ ìkha 
' œOy ìkhya 
¼ ìga++ 
' œGy ìgya 
' œ¢ ìgra 
' œ" ìgha 
' œ̧ y ìghya 
' œº ìghra 
' œ' ììa 
' œn ìna 
' œm ìma 
'( ìya 
½ cca++ 
CD ccha++ 
CÀ cchra+ 
CDœv cchva 
C| cïa 
Cm cma 
Cy cya++ 

– cra 
Cv cva 
Dœm chma 
D( chya 
À chra 
Dœv chva 
¾ jja+ 
J} jjïa 
JJv jjva 
JH jjha 
} jïa++ 
}( jïya 
Jm jma 
Jy jya++ 
¿ jra 
Jv jva 
Â ïca++ 
ÁCm ïcma 
ÁCy ïcya 
ÁD ïcha 
Ã ïja++ 
ÁJy ïjya 
Á| ïïa 
Áz ïça+ 
q œk öka 
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” ööa 
q œQ ööha 
q œp öpa 
q œm öma 
q( öya 
q+ öra 
q œv öva 
q œ; öña 
q œs ösa 
Q œQ öhöha 
Q œm öhma 
Q( öhya 
Q+ öhra 
f œg òga 
f œGy ògya 
f œ" ògha 
f œº òghra 
f œf òòa 
f œF òòha 
f œÉ òbha 
f œm òma 
f( òya 
f+ òra 
Fœ[ òhëa 
F( òhya 
F+ òhra 
Fœv òhva 
{q ëöa 
{Q ëöha 
{f ëòa++ 
{f( ëòya 
{f+ ëòra 

{F ëòha 
{[ ëëa 
{n ëna 
{m ëma 
{y ëya++ 
{v ëva 
Tk tka++ 
T³ tkra 
Ä tta+++ 
Åy ttya 
TÇ ttra 
Åv ttva++ 
Tw ttha+ 
Æ tna+ 
TNy tnya 
Tp tpa++ 
Tà tpra+ 
T) tpha 
Tm tma++ 
TMy tmya 
Ty tya+++ 
Ç tra+++ 
Èy trya 
Tv tva+++ 
Ts tsa++ 
Tõ tsna 
TSNy tsnya 
TSMy tsmya 
TSy tsya+ 
TSv tsva 
Wn thna 
Wy thya 

Wv thva 
Ì dga 
Ì( dgya 
Í dgra 
˜ dgha 
d œº dghra 
Î dda+ 
Î( ddya 
d œÔ ddra 
d œÖ ddva 
Ï ddha+++ 
Ï‰n ddhna 
Ï( ddhya 
Ï‰v ddhva 
Ð dna 
Ó dba 
d œä dbra 
Ñ dbha++ 
Ñ+ dbhra 
Ñ( dbhya 
Ò dma 
* dya+++ 
Ô dra+++ 
Õ drya 
Ö dva+++ 
™ dvya 
d œì dvra 
× dhna 
XNy dhnya 
Xm dhma 
Xy dhya++ 
Ø dhra 

Ø( dhrya 
Xv dhva+ 
Nk nka+ 
Nt nta+++ 
NTy ntya+ 
Ù ntra+ 
Ù( ntrya 
NTv ntva 
NTs ntsa 
Nw ntha 
Nd nda++ 
NÏ nddha 
NÔ ndra++ 
Nx ndha++ 
NXy ndhya 
NØ ndhra 
Ú nna+++ 
Ûy nnya 
Np npa++ 
Nà npra+ 
N) npha 
Nm nma++ 
Ny nya+++ 
Ü nra+ 
Nv nva++ 
Ns nsa++ 
Nh nha 
Ý pta++ 
Þy ptya 
PÇ ptra 
PÇ( ptrya 
ß pna+ 
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Pp ppa 
P) ppha 
Pm pma 
Py pya++ 
à pra+++ 
Pl pla 
Pv pva 
PVy pvya 
Ps psa+ 
PSv psva 
ám phma 
– phra 
áy phya 
B" bgha 
â bja 
Bq böa 
Bt bta 
Bd bda 
Bx bdha 
BXv bdhva 
ã bna 
Bb bba 
BÉ bbha 
B_y bbhya 
By bya 
ä bra++ 
Bv bva 
å bhna 
_y bhya++ 
æ bhra++ 

_v bhva 
ç mna+ 
Mp mpa 
Mà mpra 
Mb mba+ 
MBy mbya 
MÉ mbha 
Mm mma 
My mya++ 
è mra 
Ml mla 
Mv mva 
Ms msa 
Mh mha 
Yy yya 
Yv yva 
Lk lka 
Lg lga 
Ld lda 
Ln lna 
Lp lpa+ 
Lm lma 
Ly lya++ 
‘ lla+ 
Lv lva 
Lh lha 
ë vna 
Vy vya+++ 
ì vra++ 
Vl vla 

Vv vva 
Zk çka 
í çca+++ 
ZCy çcya 
î çna 
Zm çma 
Zy çya++ 
ï çra+++ 
ï( çrya 
ð çla 
ñ çva++ 
ZVy çvya 
Zz çça 
:k ñka+ 
:³ ñkra 
ò ñöa++ 
ò( ñöya++ 
ò + ñöra++ 
ò +( ñörya 
òœv ñöva++ 
ó ñöha++ 
ó( ñöhya 
:[ ñëa++ 
:{y ñëya 
:p ñpa 
:à ñpra 
:m ñma++ 
:y ñya++ 
:v ñva++ 
:; ñña 

Sk ska+ 
S³ skra 
So skha 
Sq söa 
St sta+++ 
STy stya 
ô stra++ 
STv stva++ 
Sw stha++ 
SWy sthya 
õ sna 
SNy snya 
Sp spa++ 
S) spha 
Sm sma++ 
SMy smya 
Sy sya+++ 
ö sra++ 
Sl sla 
Sv sva++ 
Ss ssa 
Ÿ hëa 
û hna 
ü hma++ 
ý hya++ 
ÿ hra 
ÿ( hrya 
’ hla 
þ hva 
þ( hvya 

 
+++ p > 5 %; ++ p > 1 %; + p > 0.5 %; others p < 0.5 %. Probability p = 1 % means that the 
ligature occurs once in every 100 lines (=16-syllable half-verses) of the Mahabharata, e.g. 
ligature Gm occurs in 577 lines out of 158,484 lines of the Mahabharata, hence p = 0.364%. 
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4. Conversion of Transliterated Texts to ITX 
 
The font URW Palladio IT (= Itranslator Transliteration) has the following encoding: 
 
 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

032   ! " # $ % & ' ( ) * + , - . / 

048 0 1 2 3 4 5 6 7 8 9 : ; < = > ? 

064 @ A B C D E F G H I J K L M N O 

080 P Q R S T U V W X Y Z [ \ ] ^ _ 

096 ` a b c d e f g h i j k l m n o 

112 p q r s t u v w x y z { | } ~ `  

128 `  `  ‚ ƒ „ … † ‡ ˆ ‰ Š ‹ Œ `   `  

144 `  ‘ ’ “ ” • – — ˜ ™ š › œ `   Ÿ 

160   ¡ ¢ £ ¤ ¥ ¦ § ¨ © ª « ¬ - ® ¯ 

176 ° ± ² ³ ´ µ ¶ · ¸ ¹ º » ¼ ½ ¾ ¿ 

192 À Á Â Ã Ä Å Æ Ç È É Ê Ë Ì Í Î Ï 

208 Ð Ñ Ò Ó Ô Õ Ö × Ø Ù Ú Û Ü Ý Þ ß 

224 à á â ã ä å æ ç è é ê ë ì í î ï 

240 ð ñ ò ó ô õ ö ÷ ø ù ú û ü ý þ ÿ 
 
Green = Sanskrit; Pink = Vedic accents; Yellow = additional diacritics for Hindi/Marathi 

This font was reworked in April 2003 to include additional diacritics for Hindi/Marathi. 
Note: Itranslator does not use uppercase diacritics. It converts to lowercase only. 

This font is used for output, if you select "Transliteration" in Itranslator. However, most 
Western indologists do not use 7-bit ITX encoding for input. They enter Sanskrit texts with 
any of various 8-bit transliteration fonts such as URW Palladio IT. In this case you will 
need the Code Converter Koko converting 8-bit encoded transliterated "clean textfiles" 
(without English etc. insertions) into ITX encoded textfiles. These ITX files can thereafter 
be converted by the Itranslator program to Sanskrit 99 files. 

Input Program Output 

Transliterated file >–––––– Koko –––––> a) ITX encoded file, or 
b) Transliterated file (with other encoding) 

ITX encoded file >––– Itranslator –––> a) Devanagari file (Sanskrit 99), or 
b) Transliterated file (URW Palladio IT) 

 
"Koko" is available to programmers only. See http://www.sanskritweb.net/koko 

http://www.sanskritweb.net/koko
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5. Miscellaneous Details on Various Topics 
 
This chapter deals with a variety of different additional topics. 
 
 
5.1. The Ligature Problem 

Itranslator allows the user to build (a) ligatures, which really occur in the ancient texts, 
and (b) fancy ligatures, which may have never been used in old Sanskrit manuscripts. 
Example: If you encode "mbha", Itranslator generates  MÉ, which is a correct conversion of 
a ligature that does occur in Sanskrit texts. However, if you encode "bmha", Itranslator 
produces BMh, a typographically pleasant ligature that is phonetically impossible and hence 
obviously does not occur in extant Sanskrit texts. Itranslator, therefore, can generate many 
ligatures looking nice from the typographical point of view, but which are phonetically 
impossible and hence are unlikely to be ever discovered. On the other hand, Itranslator 
has to generate many typographically unpleasant pseudo-ligatures for very rare ligatures. 
Example: "ìkhy" (~Nkhya) is built as the pseudo-ligature 'œOy (i.e. 'œ with virama + Oy), 
but you should bear in mind, that this ligature occurs not even once in the Mahabharata, 
though – theoretically – it could occur, e.g. in àa'œOyait ("the one looking east is revealing"). 

Readers who are interested in ligature research may consult my comprehensive book 
"Conjunct consonants in Sanskrit" documenting almost all conjunct consonants ever used 
in Vedic and Classical Sanskrit by quotations from a large variety of original texts. 
 
 
5.2. Ligature Inhibitor "{}" and Virama Enforcer ".h" 

Occasionally, it may be necessary to prevent Itranslator from using build-in ligatures by 
defining alternative glyph combinations. Likewise, it may be necessary to enforce virama. 
 
 
5.2.1. Ligature Inhibitor "{}" 

The ITX code {} is used as "ligature inhibitor", "half-glyph enforcer" and "diphthong-divider" 

"Ligature inhibitor" means that Itranslator is guided not to resort to the ordinary ligature 
building routine, but rather to build the ligature in the way defined by the inserted code {}. 

"Half-glyph enforcer" means that Itranslator will generate a half-glyph for the combination 
"consonant" + "code {}", provided a half-glyph (e.g K) is available for the consonant (e.g. k). 
If no half-glyph is available in the Sanskrit 99 font (e.g. D has no half-glyph), Itranslator 
uses consonant + virama, so that you need not know, whether a half-glyph exists or not. 
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As there are so many extremely rare ligatures, the ITX encoding is ambiguous in certain 
circumstances. A good example is the ligature "kñ" (]). As this ligature belongs to the ten 
most often used ligatures, there are in use two contradicting ITX codes "ksha" (Kz) and 
"kSha" (]), which were converted by Itranslator both to the ligature ], unless the other Kz 
was enforced by inserting the half-glyph-enforcer: "k{}sha". 

When ITX encoding was devised about ten years ago, is was not known, that there exist 
several rare ligatures beginning with "kç". Therefore for the new build 1.3.0.58 (April 2003) 
of Itranslator it was decided to no longer permit the ambiguous ITX code "ksh" for "kñ" (]) 
to allow for encoding of ligatures beginning with "kç" (Kz) by encoding "ksh" without {}, 
e.g. "kçm", "kçr", "kçl", and "kçv". So now simply encode "kshm" for KZm , "kshl" for Kð , etc. 

The ITX code {} is also used as "diphthong-divider" for the very rare occurrence of two 
consecutive vowels in Sanskrit (whereas in Hindi, two consecutive vowels are required 
frequently). Here the {} can be used to prevent automatic generation of diphthongs. 
Example: The ITX codes ai and au always denote the two respective Sanskrit diphthongs, 
and Itranslator automatically converts "au" to AaE., e.g. devau = devaE (Dual). However, if you 
need two consecutive vowels for writing one of those extremely rare Sanskrit words such 
as "titäu" (sieve, ä = a-dieresis, a-trema), i.e. "tita"+ "u", you may either encode "tita{u}" or 
"tita{}u", both of which result in itt%, transliterated by Itranslator as "titau" (without "ä"). 

 

5.2.2. Halant = Virama Enforcer ".h" 

Itranslator automatically generates Virama ( ! ), if a consonant as final character of a word 
is followed by one of these delimiter codes: 

Delimiter Examples 

CR + LF oadit )lm!  consonant terminates a line of text – T: "He eats the fruit." 

Danda oadit )lm!,  consonant is followed by single/double danda 

Space Aoadt! )lm!  consonant is followed by space– T: "He ate the fruit." 

\ ik< oadit )lm!?  consonant is followed by "\" + punctuation mark, e.g. \? 

- \g!-ved> åg-vedaù hyphen in compound as a help for Sanskrit learners 

 
Occasionally it may be necessary to enforce the virama by inserting the code ".h", but 
Itranslator itself does not require the Halant code ".h", whereas in mixed Hindi-Sanskrit 
encoding environments, e.g. ITRANS (see 5.3.), it is usually necessary to enforce virama. 

Note: In Hindi, "viräm" denotes the period or full-stop, while "halant" denotes the sign " ! ". 
In Sanskrit, "virämaù" means sign " ! ", while "halantaù" is a consonant at the end of word. 
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5.3. ITRANS Textfiles 

ITRANS textfiles encoded for use by the converter ITRANS (current release 5.3, 2001), 
developed by Avinash Chopde, contain – beside the straightforward ITX encoded texts – 
a lot of additional meta-commands not used by Itranslator. Luckily, these commands are 
usually only found in the file header preceding the respective Sanskrit text. Example: 

%@@1 Header 
% File name             : akshi.itx 
%-------------------------------------------- 
% Text title            : Akshi Upanishad 
% Author                : Vedic tradition 
% Language              : Sanskrit 
% Subject               : philosophy/hinduism 
% Description/comments  : # 72 / 108; Krishna Yajurveda - Samanya upanishad 
% Latest update         : Mar. 24, 2000 
% Send corrections to   : sanskrit@cheerful.com 
% Special Instructions: 
% i1h.hdr,ijag.inc,itrans.sty,multicol.sty,iarticle.sty 
% Transliteration scheme: ITRANS 5.2 
% Site access  :          
% http://sanskrit.gde.to 
%----------------------------------------------------- 
% The text is to be used for personal studies and research only. 
% Any use for commercial purpose is prohibited as a 'gentleman's' 
% agreement. 
% @@2 
% Please ignore the following commands upto #indian and others with 
% \ mark, 
% which are needed for devanaagarii output and formatting. 
%-------------------------------------------------------- 
\documentstyle[11pt,multicol,itrans]{article} 
#include=ijag.inc 
#endwordvowel=.h 
\portraitwide 
\parindent=50pt                 
\let\usedvng=\Largedvng      % for 1 column      
\pagenumbering{itrans}  
\def\engtitle#1{\hrule\medskip\centerline{\large #1}} 
\def\itxtitle#1{\medskip\centerline{\LARGEdvng #1}\medskip\hrule} 
\def\endtitles{\medskip\obeyspaceslines} 
%% 
\begin{document} 
\engtitle{.. Akshi Upanishad ..}## 
\itxtitle{.. akshyupanishhat.h ..}##\endtitles## 
 
yatsaptabhuumikaavidyaavedyaanandakalevaram.h . Sanskrit Text 
vikalevarakaivalya.n raamachandrapadaM bhaje .. 
etc. etc. 

 
ITRANS textfiles can be best converted by Itranslator, if you delete the complete header. 
For further details on ITRANS textfiles visit the website http://www.aczoom.com/itrans 

http://www.aczoom.com/itrans
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5.4. Flush-Right Hyphenated Typesetting of Prose Sanskrit Texts 

Word processors (MS-Word etc.) require conditional hyphens for flush-right composition. 
For this reason, the soft hyphen (code 173) has been implemented into the Sanskrit 99 font 
to enable hyphenated typesetting of prose Sanskrit texts. After importing an Itranslator-
generated RTF file in your word processor, you may refine typesetting by insertion of soft 
hyphens, if possible also by a word processor "macro". A hard hyphen (code 45) is always 
visible, while a soft hyphen remains invisible, unless it is needed as hyphen at the end of a 
line. Therefore you will never be annoyed by visible hyphens in the middle of lines of text, 
when you reformat the text in another point size or make corrections, deletions, insertions. 
 

Prose Text without Soft Hyphens 

AiSt ÉagIrwItIre g&Økªqnaiç pvRte mhaNpkRqIv&]>, tSy kaeqre 

dEvÊivRpakaÌiltnonynae jrÌvae nam g&Ø> àitvsit, t¾Ivnay tȪ]vaisn> pi][> 

SvaharaiTkiÂiTkiÂÎdit, tenasaE jIvit, zavkana< r][< kraeit, Aw kdaicÎI"Rk[aeR 

nam majaRr> pi]zavkaNÉ]iytumagt>, tÄmayaNt< †:qœva zavkEÉ Ryak…lEmRhaNkaelahl> 

k«t>, tCÀ‚Tva jrÌvenaé m!, kae=ymayait, dI"Rk[aeR g&ØmvlaeKy sÉy< ha htae=iSm, 

Axunaits<inxane plaiytum]m>, t*wa àaÝVy< tdœÉvtu, @tTsmIpmupgCDaim, 

#TyalaeCyaeps&TyaävIt!, AayR TvamiÉvNde, g&Øae äUte, kSTvm!, sae=ävIt!, 

majaRrae=hm!, tdpsr, nae ceÏNtVyae=is mya, majaRrae=vdt!, ïUyta< tavNmm vcnm!, 

ttae y*h< vXyStda hNtVy>, 
Prose Text with Soft Hyphens 

AiSt ÉagIrwItIre g&Økªqnaiç pvRte mhaNpkRqIv&]>, tSy kaeqre dEvÊivRpakaÌiltno-

nynae jrÌvae nam g&Ø> àitvsit, t¾Ivnay tȪ]vaisn> pi][> SvaharaiTkiÂiTkiÂÎ-

dit, tenasaE jIvit, zavkana< r][< kraeit, Aw kdaicÎI"Rk[aeR nam majaRr> pi]zav-

kaNÉ]iytumagt>, tÄmayaNt< †:qœva zavkEÉ Ryak…lEmRhaNkaelahl> k «t>, tCÀ‚Tva jrÌ-

venaé m!, kae=ymayait, dI"Rk[aeR g&ØmvlaeKy sÉy< ha htae=iSm, Axunaits<inxane 

plaiytum]m>, t*wa àaÝVy< td œÉvtu, @tTsmIpmupgCDaim, #TyalaeCyaeps&TyaävIt!, 

AayR TvamiÉvNde, g&Øae äUte, kSTvm!, sae=ävIt!, majaRrae=hm!, tdpsr, nae ceÏNt-

Vyae=is mya, majaRrae=vdt!, ïUyta< tavNmm vcnm!, ttae y*h< vXyStda hNtVy>, 

The text has been drawn from Hitopadeça, Part I, Fable 3: "Vulture, Cat and Little Birds". 
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5.5. Variants of Floating Accents or Matras 

Occasionally you may wish to refine a Devanagari word according to your personal taste, 
e.g. Itranslator converts "vartate" to vtRte with very elegantly overlapping floating accents. 
But Sanskrit beginners might be confused, so that vt›te might be better readable for them. 
For making such refinements, use following chart of floating accents (zero-width glyphs), 
where n is used as reference glyph to make visible positional differences among variants: 

 

  !  n! (033) n‰ (137) nœ (156) 

  —   n— (151) n< (060) 

  R  nR (082) n› (155) 

  &  n& (038)  n̄ (175) n« (171) 

   ̈ n̈ (168) n° (176) n© (169) 

   u nu (117)  n‚ (130) n… (133) 

  U  nU (085) nƒ (131) nª (170) 

 –   –n (150)1 n̂ (136)1 

  ~   n~ (126)2 n£ (163)2 

  ¡  n¡ (161)2 

   e ne (101)2 nE (069)2 

1 Nukta is inserted before the respective letter ("nukta" is of Persian origin denoting "dot"). 
2 These matras do not have variants.  A matra is a (non-a) vowel sign put above or below a 
consonant. In a broader sense, the term "matra" includes all other floating accents too. 

The floating accents are inserted by pressing the ALT key and by entering the respective 
ANSI character code, prefixed by 0, on the numerical key pad, for example ALT 0137. 

 

5.6. Sanskrit 99 ps (PostScript Type 1 Font) 

In addition to the TrueType font "Sanskrit 99" (file name: Sanskrit99.ttf), you may also use 
the PostScript Type 1 font "Sanskrit 99 ps" (file names sans99ps.pfb, sans99ps.pfm), which 
is recommended for those who own a PostScript printer or who want to make PDF files 
with Acrobat Distiller or who have to create imagesetter files for book printing plants. 
Professsional imagesetters and computer-to-plate systems usually prefer PostScript fonts. 
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5.7. Extracting Sanskrit 99 ps Texts from PDF Files 

It is easy to extract the entire Devanagari text from a PDF file created with Sanskrit 99 ps, 
provided that the text is a "clean" Devanagari text (without English etc. insertions) typeset 
flush left and with one column per page. However, owing to internal rounding errors 
relating to zero-width glyphs (in fact not "zero", but with a width of 1 unit per em quad), 
the clipped file may contain a couple of unwanted spaces, depending on printer driver. 

Experiment: 1) In Acrobat Reader: Clip and Copy the following text. 2) In Word Processor: 
Paste the text and mark it up with Sanskrit 99 ps or with Sanskrit 99 (both is possible). 

x&traò+ %vac, 

xmR]eÇe k…é]eÇ e smveta yuyuTsv>, 

mamka> pa{fvaíEv ikmk…vRt s<jy . 1-1. 

s<jy %vac, 

†:q œva tu pa{fvanIk< VyUF< ÊyaeRxnStda, 

AacayRmups<gMy raja vcnmävIt!. 1-2. 

pZyEta< pa{fupuÇa[amacayR mhtI — cmUm!, 

VyUFa< Ô‚pdpuÇe[ tv iz:ye[ xImta. 1-3. 

AÇ zUra mhe:vasa ÉImajuRnsma yuix, 

yuyuxanae ivraqí Ô‚pdí mharw>. 1-4. 

x&òketuíeiktan> kaizrají vIyRvan!, 

puéijTk…iNtÉaejí zEByí nrpu<gv>. 1-5. 

yuxamNyuí iv³aNt %ÄmaEjaí vIyRvan!, 

saEÉÔae ÔaEpdeyaí svR @v mharwa>. 1-6. 

ASmak< tu ivizòa ye taiÚbaex iÖjaeÄm, 

nayka mm sENySy s<}aw¡ taNävIim te. 1-7. 

ÉvaNÉI:mí k[Rí k«pí simit<jy>, 

AñTwama ivk[Rí saEmdiÄStwEv c. 1-8. 

ANye c bhv> zUra mdweR Ty´jIivta>, 

nanazôàhr[a> sveR yuÏivzarda>. 1-9. 

 

 

Pages 1-20 of this manual were typeset in the PostScript Type 1 typefaces URW Palladio IT and Sanskrit 99 ps 
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Appendix: Sanskrit 99 vs. Sanskrit 2003 
 
The 360 most often used ligatures of Classical Sanskrit (frequency of occurrence > 0.010%) 
are typeset below in "Sanskrit 2003" (column S03) and in "Sanskrit 99 ps" (column S99): 
  
 

S03 S99  

 Š kk (0,070) 

 ‹ kc (0,064) 

 ´ kt (4,850) 

 ®y kty (0,162) 

 ± ktr (0,118) 

 ®v ktv (0,687) 

 Kw kth (0,013) 

 ² kn (0,102) 

 Kp kp (0,088) 

 Kà kpr (0,037) 

 Km km (0,140) 

 Ky ky (1,308) 

 ³ kr (5,207) 

 ¬ kl (0,391) 

 Kv kv (0,300) 

 Kz kç (0,043) 

 ] kñ (9,976) 

 ú[ kñë (0,305) 

 úm kñm (0,247) 

 úMy kñmy (0,026)

 úy kñy (1,476) 

 úv kñv (0,176) 

 Ks ks (0,069) 

 Oy khy (1,307) 

ग Gg gg (0,025) 

ज Gj gj (0,025) 

 GJy gjy (0,030) 

ण G[ gë (0,020) 

द Gd gd (0,034) 

ध Gx gdh (0,249) 

 GXv gdhv (0,018) 

 ¶ gn (1,290) 

 GNy gny (0,081) 

ब Gb gb (0,023) 

 GÉ gbh (0,101) 

 G_y gbhy (0,018) 

म Gm gm (0,364) 

य Gy gy (0,191) 

 ¢ gr (2,453) 

 ¢( gry (0,150) 

ल Gl gl (0,052) 

व Gv gv (0,126) 

 ¹ ghn (0,545) 

 º ghr (0,743) 

 ¸v ghv (0,016) 

 » ìk (0,505) 

 “ ìkt (0,091) 

 'œ] ìkñ (0,195) 

 'œúv ìkñv (0,025) 

 Œ ìkh (0,330) 

 'œOy ìkhy (0,052) 

 ¼ ìg (2,091) 

 'œGy ìgy (0,018) 

 'œ¢ ìgr (0,019) 

 'œ" ìgh (0,038) 

 'œº ìghr (0,109) 

 'œn ìn (0,030) 

 'œm ìm (0,137) 

 ½ cc (1,716) 

 ½( ccy (0,022) 

 CD cch (4,297) 

 CÀ cchr (0,535) 

 CD œv cchv (0,033) 

 Cy cy (1,111) 

 ¾ jj (0,584) 

 J} jjï (0,061) 

 JJy jjy (0,017) 

 JJv jjv (0,033) 

 } jï (4,640) 

 Jm jm (0,061) 

 Jy jy (1,937) 

 ¿ jr (0,329) 

 Jv jv (0,435) 

 Â ïc (1,779) 

 ÁD ïch (0,044) 

 Ã ïj (1,057) 

 Á} ïjï (0,021) 

 Áz ïç (0,528) 

 Áï ïçr (0,073) 

 Áñ ïçv (0,018) 

 q œk ök (0,030) 

 ” öö (0,091) 

 q œp öp (0,015) 

 q( öy (0,037) 

 q œz öç (0,014) 

 q œs ös (0,032) 
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 Q( öhy (0,013) 

 f œg òg (0,167) 

 f œÉ òbh (0,049) 

 f( òy (0,097) 

 f+ òr (0,018) 

 f œv òv (0,037) 

 F( òhy (0,043) 

ट {q ëö (0,068) 

ठ {Q ëöh (0,095) 

ड {f ëò (4,570) 

 {f( ëòy (0,045) 

 {f+ ëòr (0,018) 

ण {[ ëë (0,077) 

म {m ëm (0,050) 

य {y ëy (1,523) 

व {v ëv (0,137) 

 Tk tk (1,883) 

 T³ tkr (0,135) 

 TKv tkv (0,018) 

 T] tkñ (0,166) 

 To tkh (0,025) 

 Ä tt (7,464) 

 Åy tty (0,081) 

 TÇ ttr (0,099) 

 Åv ttv (1,339) 

 Tw tth (0,536) 

 Æ tn (0,625) 

 TNy tny (0,038) 

 Tp tp (1,918) 

 Tà tpr (0,910) 

 T) tph (0,071) 

 Tm tm (4,163) 

 TMy tmy (0,052) 

 Ty ty (9,763) 

 Ç tr (14,060) 

 Èy try (0,158) 

 Tv tv (8,125) 

 TVy tvy (0,015) 

 Ts ts (3,350) 

 TSt tst (0,017) 

 Tô tstr (0,016) 

 TSw tsth (0,072) 

 Tõ tsn (0,217) 

 TSm tsm (0,033) 

 TSy tsy (0,529) 

 Tö tsr (0,016) 

 TSv tsv (0,191) 

 Wy thy (0,363) 

 Wv thv (0,018) 

 Ì dg (0,483) 

 Í dgr (0,018) 

 ˜ dgh (0,061) 

 Î dd (0,868) 

 Î( ddy (0,025) 

 Î+ ddr (0,109) 

 dœÖ ddv (0,119) 

 Ï ddh (6,155) 

 Ï( ddhy (0,217)

 Ï+ ddhr (0,017) 

 dœXv ddhv (0,215)

 Ð dn (0,037) 

 Ó db (0,418) 

 Ó+ dbr (0,277) 

 Ñ dbh (1,687) 

 Ñ( dbhy (0,071) 

 Ñ + dbhr (0,057) 

 Ò dm (0,263) 

 * dy (5,591) 

 Ô dr (5,763) 

 Õ dry (0,016) 

 Ö dv (5,162) 

 ™ dvy (0,115) 

 Ö+ dvr (0,020) 

 × dhn (0,033) 

 Xm dhm (0,066) 

 Xy dhy (2,680) 

 Ø dhr (0,335) 

 Xv dhv (0,897) 

 Nk nk (0,806) 

 N³ nkr (0,066) 

 N¬ nkl (0,013) 

 N] nkñ (0,112) 

 No nkh (0,025) 

 Ng ng (0,304) 

 N" ngh (0,043) 

 Nt nt (12,919) 

 NTy nty (0,820) 

 Ù ntr (0,536) 

 Ù( ntry (0,088) 

 NTv ntv (0,144) 

 NTSy ntsy (0,023) 

 Nw nth (0,133) 

 Nd nd (2,632) 

 N* ndy (0,095) 

 NÔ ndr (2,427) 

 NÖ ndv (0,085) 

 Nx ndh (2,396) 

 NXy ndhy (0,067) 

 NØ ndhr (0,046) 

 Ú nn (5,086) 

 Ûy nny (0,027) 

 Ûv nnv (0,025) 



23 

 Np np (1,195) 

 Nà npr (0,714) 

 N) nph (0,014) 

 Nb nb (0,319) 

 Nä nbr (0,120) 

 NÉ nbh (0,493) 

 Næ nbhr (0,054) 

 Nm nm (2,803) 

 Ny ny (7,223) 

 Ü nr (0,539) 

 Nv nv (2,650) 

 NVy nvy (0,089) 

 Ns ns (1,767) 

 NSw nsth (0,038) 

 NSm nsm (0,017) 

 NSv nsv (0,103) 

 Nh nh (0,345) 

 Ý pt (2,664) 

 Þv ptv (0,035) 

 ß pn (0,608) 

 Pm pm (0,055) 

 Py py (2,285) 

 à pr (21,172) 

 Pl pl (0,300) 

 Ps ps (0,523) 

 PSy psy (0,235) 

 â bj (0,014) 

 Bd bd (0,460) 

 Bx bdh (0,464) 

 BXv bdhv (0,095) 

 By by (0,030) 

 ä br (4,583) 

 Bv bv (0,031) 

 _[ bhë (0,017) 

 _y bhy (3,240) 

 æ bhr (1,242) 

 _v bhv (0,055) 

 M[ më (0,021) 

 ç mn (0,542) 

 Mp mp (0,245) 

 Mb mb (0,755) 

 MBy mby (0,014) 

 MÉ mbh (0,483) 

 My my (2,118) 

 è mr (0,129) 

 Ml ml (0,059) 

 Yy yy (0,200) 

 Yv yv (0,017) 

क  kR rk (0,321) 

  úyR rkñy (0,024) 

ख oR rkh (0,020) 

ग  gR rg (1,698) 

य  GyR rgy (0,023) 

  ¢R rgr (0,030) 

घ  "R rgh (0,379) 

 ¸yR rghy (0,035) 

 ¼ R rìg (0,030) 

च  cR rc (0,365) 

  CDR rcch (0,026) 

  CyR rcy (0,038) 

छ DR rch (0,081) 

ज  jR rj (2,240) 

  }R rjï (0,028) 

  JyR rjy (0,050) 

  JvR rjv (0,020) 

ण  [R rë (3,357) 

य  {yR rëy (0,047) 

त  tR rt (4,314) 

  ÄR rtt (0,033) 

  TmR rtm (0,040) 

  TyR rty (0,182) 

  ÇR rtr (0,021) 

  TvR rtv (0,023) 

  TsR rts (0,017) 

 TSNyR rtsny (0,032) 

थ  wR rth (4,883) 

  WyR rthy (0,032) 

द  dR rd (1,873) 

  ÏR rddh (0,017) 

  *R rdy (0,035) 

  ÔR rdr (0,132) 

  ÖR rdv (0,142) 

ध  xR rdh (1,434) 

  ×R rdhn (0,062) 

  XmR rdhm (0,015)

  XyR rdhy (0,021) 

  Ø R rdhr (0,031) 

  XvR rdhv (0,185) 

न  nR rn (1,118) 

  NyR rny (0,023) 

प  pR rp (0,532) 

ब  bR rb (0,731) 

  äR rbr (0,112) 

भ  ÉR rbh (1,285) 

  _yR rbhy (0,033) 

  æ R rbhr (0,042) 

म  mR rm (9,114) 

 MyR rmy (0,080) 

य  yR ry (6,633) 

ल  lR rl (0,225) 

व  vR rv (11,898) 

 VyR rvy (0,146) 
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श zR rç (1,443) 

 ñR rçv (0,103) 

ष  ;R rñ (4,117) 

  òR rñö (0,025) 

 :[R rñë (0,174) 

 :yR rñy (0,026) 

ह hR rh (1,688) 

 ýR rhy (0,018) 

 ÿR rhr (0,019) 

 Lk lk (0,117) 

 LKy lky (0,097) 

 Lg lg (0,232) 

 Lp lp (0,754) 

 Lb lb (0,095) 

 Lm lm (0,145) 

 Ly ly (1,178) 

 ‘ ll (0,563) 

 Lv lv (0,145) 

 Vy vy (6,095) 

 ì vr (1,172) 

 í çc (12,999) 

 ZCy çcy (0,044) 

छ ZD çch (0,187) 

 î çn (0,297) 

प Zp çp (0,026) 

म Zm çm (0,380) 

य Zy çy (3,276) 

 ï çr (5,604) 

 ð çl (0,204) 

 ñ çv (3,454) 

 ZVy çvy (0,032) 

 :k ñk (0,576) 

 :³ ñkr (0,060) 

 ò ñö (4,855) 

 ò( ñöy (0,237) 

 ò+ ñör (1,252) 

 :q œv ñöv (1,405) 

 ó ñöh (4,521) 

 ó( ñöhy (0,015) 

 :[ ñë (1,793) 

 :{y ñëy (0,047) 

 :p ñp (0,451) 

 :à ñpr (0,073) 

 :m ñm (1,504) 

 :y ñy (3,440) 

 :v ñv (1,145) 

 Sk sk (0,713) 

 St st (13,762) 

 STy sty (0,332) 

 ô str (2,764) 

 ô( stry (0,020) 

 STv stv (1,339) 

 Sw sth (3,492) 

 SWy sthy (0,030) 

 õ sn (0,432) 

 Sp sp (1,003) 

 S) sph (0,145) 

 Sm sm (4,964) 

 SMy smy (0,055) 

 Sy sy (13,483) 

 ö sr (1,481) 

 Sv sv (4,801) 

 SSv ssv (0,016) 

 Ÿ hë (0,273) 

 û hn (0,201) 

 ü hm (2,980) 

 ý hy (2,118) 

 ÿ hr (0,341) 

 ’ hl (0,134) 

 þ hv (0,420) 
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