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Sanskrit vowels

Devanagari Telugu ITRANS

3 9 a
am es Alaa
g Q i
g & I/ii
3 & u
> & U/uu

N e
T Q Elee
Y Fo) ai

9 o)
3 & Oloo
3 3 au
ED 200 RRIi/RAi
ED 200° RRI/RAI
® 2 LLi/LA
5] 2P LLI/LA
37(added as anusvara) o M/N/.m
31 93 G

T N

¢x(virama/halant) & .h
s(avagraha:elision during sandhi) a
Om symbol &0 OM, AUM

Source: https://en.wikipedia.org/wiki/ITRANS Vikram Voleti, [lIT Hyderabad
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Sanskrit consonants

D EC) ad g g Velar
ka kha |ga |gha ~Na
voiced unvoiced hl S = e Kl Palatal
unasp. aspirated wunasp. aspirated cha | Cha ja jha ~na
dwal | B @A H
(in the back of tﬁ;tr:g;t] ka kha ga gha \ < S 5 @ iU Retroflex
= s Ta |Tha |Da |Dha Na
palatal e | @ A ?C[ L .
(tongue against hard palate) ca cha ja jha d g a 13} 2l Dental
z 3 2 B 2 ta |tha da dha |na
tos ft palat ta tha da dha
(tongue up at soft palate) / q 4 g | # H Labial
dental dq =] {3
e it the teath) o tha E{ dha pa pha |ba |bha ma
labial ]_-_I' ':E a -q- E2) I of C) Semi-vowel
it S S ya 'ra |la |valwa
T ) qJ |8 Fricative

sha |Sha |sa | ha

Source: hitps://www.slideshare.net/JoshuaTenpenny/sanskrit-intro-retroflex, https://en.wikipedia.org/wiki/ITRANS Vikram Voleti, [lIT Hyderabad
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Sanskrit syllables - guru, laghu

A T2 3SR EET R QW | R | o =
DLaghu aéiiuﬁ[{‘!]eai‘ﬂauahamah

(a] |Cac]] [ |01 | (o] fucd) ] e | (11 |[2:] ffec] [ap]| [#] |[eh]

q |qr 99,9 9 %99 9| @ 9 o

pa |pa| pi |pi|pu (pd| pr (pf |pl |pl [pe (|pai||po| ppau| |pari| pam |pah

— - - 8 J 8 J\C J J J U J U J & J

™
-
—_
p—
o
—
®
E,

h ka [ka] U kha (k"] I ga [ga] o] gha [g°a] © na [pa]
ca [ca] € cha [c"a] W ja [1a] & jha [1*a] I fa [na]
ta [(x] & tha [("a] © da [d] @ dha [d°] Ul na [na]
ta [ta] ¥ tha [°a] G da [da] ¥ dha [d®A] «{ na [na]
pa [pa] th pha [p"a] & ba [va] H bha [b%] H ma [ma]
ya[ja] L ra [ra] @ la [la] 9 va [uva]

sa [ea] ¥ sa [sa] ¥ sa [sa]

ha [Aa] ©0 la [la]

Note: In Telugu, ‘€’ is
Laghu, ‘E’ is Guru

M Y aa o d

Source: https://www.omniglot.com/images/writing/sanskrit_cons.qif, https://www.omniglot.com/images/writing/sanskrit_vwl.qgif Vikram Voleti, [lIT Hyderabad
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Sanskrit syllables - guru, laghu

Light and heavy syllables

In most of Sanskrit poetry the primary determinant of a meter is the number of syllables in a unit of verse, called the pada ("foot", not to be confused with the
"foot" of Western prosody). Meters of the same length are distinguished by the pattern of laghu ("light") and guru ("heavy") syllables in the pada.

The rules distinguishing laghu and guru syllables are the same as are specified in Vedic texts such as the Pratis§akhyas. They can be summarized as:

A syllable is laghu only if its vowel is hrasva ("short") and followed by at most one consonant before another vowel is encountered.

A syllable with an anusvara ('m') or a visarga ('h') is always guru.

All other syllables are guru, either because the vowel is dirgha ("long"), or because the hrasva vowel is followed by a consonant cluster.
The hrasva vowels are the short monophthongs: 'a’, 'i', 'u', ' and '

All other vowels are dirgha: 'a', T, 'd', 't', 'e', 'ai', 'o' and au'. (Note that, morphologically, the last four vowels are actually the diphthongs 'ai', 'ai', 'au’ and 'au’, as
the rules of sandhi in Sanskrit make clear So, while an original ‘ai', for example, had been shortened to an 'e' sound in practice, it was still to be treated as long
metrically. The original short 'e' and short 'o’ sounds had already been assimilated into short 'a' in the Proto-Indo-Iranian period of the language.)

6. Gangadasa Pandita states that the last syllable in each foot may be considered guru: AIFaRed &raed fFwsft T qETAq | qUT: FATYART qUT IgTeaansfy ar Il
But a guru at the end of a foot is never counted as laghu.

a bk w0~

For measurement by morae, laghu syllables count as one unit, and guru syllables as two units.

Laghu syllables:
1. Normally, all short vowels —a, i, u, r, .

Guru syllables:

2. All long vowels — 3, 1, 0, T.

3. Any short vowel followed by the anusvara (m).

4. Any short vowel followed by the visarga (h).

5. Any short vowel followed by a double consonant.

(The exceptions to this rule are the double consonants pr, br, kr and those starting with h. In these four
cases, the preceding short vowel can optionally remain short.)

6. Optionally, any short vowel at the end of a pada

Source: http://bharatkalyan97.blogspot.in/2017/09/a-history-of-pingalas-combinatorics.html,
http://www.krishnamurthys.com/profvk/Sanskrit_meters.html

Vikram Voleti, IIT Hyderabad
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Sanskrit meters - anushTup

Each line of a shloka (Sanskrit poem) is called a pAda. Many popular shlokas are written in the
anushTup meter (chandas), which has 4 pAdas, with 8 syllables in each pAda:

I SEAT [ fasuy
I Al A

I[OEHTETTA YLSTT Al
JTH & ?’Ba' dH:

9 % T AT A Y faw o
0111 0111
TRGATAGATT:
0110 0101

I 2 AT ST T I T AT
01110411
dgHAMAIIAA:
1110 010 1

ELETAT TAEIFT
RS, HIHARMNON
facaReTH HReATH
fafeeR s1ag A He

TN AH: JHT
0101 0111
gICH AT OO
0011 010 1
g isA s Ry AT ™A
1111 0111
Refxwagada
1100 010 1

FTFSRER faso]
ATRATUTH T
Ieo] dgeld T
gd FeAgeeadd

Y ATH T T Y T fa 7]
1100 0111
AN RUAT NS
0011 0101
9 Hel oI T G A €T A
17100 0111
WaRgAT T dAq
1011 0101

Vikram Voleti, IIT Hyderabad



Sanskrit meters

The formula for anuShTup meter is:

pancamal laghu sarvatra saptamaM dvicaturthayoH /
(5th is laghu everywhere) (7th (is laghu) in the 2nd and 4th)

shhashhTam guru vijAnlyAt etat shlokasya lakshanam //
(6th is guru)

This itself is written in the anuShtup meter:

JUH oY FaT ool feaagdar: |
TIATYW AT dHG AT R I A
101001101101 0010 1

ASETH T[T TASTAAT Teld TeAThET &1 ||
AY TH I] & I ST AT I T AR ol FH T oIeh ¥ 7AH
110001 11|11 110 101

Source: http://www.krishnamurthys.com/profvk/Sanskrit_meters.html Vikram Voleti, [lIT Hyderabad
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Sanskrit meters

T T syllables

gayatri 3 8, 8,8

usnik 3 %912 -
anustubh 4 8,88, 8
brhati 4 9,9,9,9
pankti 4 10, 10, 10, 10
tristubh 4 3, 11, 1L, 11
jagati 4 21312, %

Several of these meters is are found with other variations. For
example, brhati could also be 8, 8, 8, 12 or 8, 8, 12, 8; and
paiikti could also be 8, 8, 8, 8, 8.

Source: https://gph.ec.quoracdn.net/main-qimg-40f9ff61f60e5a276a7202ac179e0246.webp Vikram Voleti, IIT Hyderabad
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Sanskrit meters - 19 per pAda

Saraswati Vandana mantra:

T &g JIN g Udell, AT Y TEAT T |

T AU GIGUS ATS T, AT 2T GSHTHT ||
T SEAT 3G AR THIATH: &3 HeT afegdT |
AT HTH 9T TXEIT HeTd i fod: AW SgaTver ||

Eéﬁ%?gr?aaanm ?a'\-ﬁ'ﬂqism

A F T g IFASHTART FI FJWA IIT'H"-IT

| --- 110 1
ﬁm A HIRPTAM: 3 39 a1 g i

010001 110 1 10 1
wmtn I TTH T IR IATT<SAT T 8

010001110 1

Source: https://en.wikipedia.org/wiki/Saraswati_Vandana_Mantra Vikram Voleti, IIT Hyderabad
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Sanskrit gaNas

Triplets of syllables are important in sanskrit poetry, they are called gaNas.
The set of all gaNas of laghu and guru syllables have been summarized as:

YamAtArAjabhAnasalagAH

e, e

ya-gana: ya-ma-ta= L-G-G =011

ma-gana: ma-ta-ra= G-G-G =111

ta-gana: ta-ra-ja = G-G-L =110 Notice how all the binary numbers have been sorted
_ to make only 1 bit different between every two

ra-gana: ra-ja-bha= G-L.-G =101 consecutive numbers. Makes for easy remembrance!

ja-gana: ja-bha-na= L-G-L =010

bha-gana: bha-na-sa=G-L-L =100
na-gana: na-sa-la = L-L.-L = 000
sa-gana: sa-la-ga = L-L-G =001

Source: http://bharatkalyan97.blogspot.in/2017/09/a-history-of-pingalas-combinatorics.html Vikram Voleti, IIT Hyderabad
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Sanskrit meters

Other meters have been defined with the respective syllable and gaNa orders:

OTHER COMMON METERS
No. of Name of the meter
syllables in Triad sequence Examples
leach (vRRittaM)
iquarter
L. Namah-shivAbliyAM nava-yauvanAbhyAM
2.manojavaM mAruta tulyavegaM
4 T — LLS/LSS/SLS/SLS/LL l-:ﬂ:‘f‘"ﬁ kta-parishuddh
= ‘ma-no-ja-/vaM-mA-ru-/ta-tul-ya-‘ve-gal e b tm.

i SLS/LLS /SLS /LL Upendra-vajrA - e Vasanta-ttaka | 5 L mamett nagar.tja sutorupi Thart
T Ja-ja-gu,g 3. jmepaM susanfitilekaM in-bhi-jA jaguu gatl
4.namostu rAmAya salakshmaNAyva

LLS/LLS/SLS/LL 1. astyuttarasyAM dishi devatAtmA
. 2. shri vaidyanAthAya namaH shivAya
Indeazyajes 3. vAsAmsi jIrNAni yathA vihAya
ta-ta-ja-gu,gu e JeD MR 1. kascit kAnEA virahaguruNA svAdRiKArAL
4. syddindravajrA tatajAstatogan pramattaH
17 LLL/LSS/SSS/LLS/LLS/LL MandAkrAntA 2. shAntAkAraM biujagashayanaM
] 1AbhaM shaM
LSL/SSS/LSL/SL RathoddhatA. . yatra yatra raghunAtha-kirtanaM padtanABal suresid
ShikhariNI L. shivaH shakty Ayukto yadi bhavati shaktaH
Lekodevah keshavo vA shive vA4 SLL/LLL/SSS/SSL/LSS/SL - prabhavituM
LLL/LLS/LLS/LL ShAlinl
2. rUpaM yartat-prAhuravyaktam-AdyaM
1. ydkundendu tushArahA daval A yA shubra-
19 LLL/SSL/SLS/SSL/LLS/LLS/L ShArdUla-vikrIditaM ” w.?':',:r#;f:f Na dRshyamAna- "
SLL/SLL/SLL/SLL |. kumAreshasUno guha-skanda-senA SRR e (s amAnanager
. tulyaM nijAntargataM
12 BhujangaprayAta 2. sadA rdma rAmeti rAmAmRtaM te
ya-ya-ya-ya 3. bhujangapray Atashcaturbhir-yakAraiFHf
5 L. vara-parAshara-gotra-samudbhavaM _
SES(LES/LRSALIL Druta-yiiamblia 2. nigamakalpa-tarorgalitaM phalaM 21 LLL/LSL/LSS/SSS/SLL/SLL/SLL Sragdhara "fi’c'",‘""“"‘_"_’p""’"’_"" ek ARAR
SLS/LLS/SLS/LSL Vamshastha 1. tvameva tdvatparicintaya svayaM
13 SLL/LLL/LSL/LSL/L ChandriNI LsuvarNaprAkAre'shAnyadigbhittibhAge

Source: http://www.krishnamurthys.com/profvk/Sanskrit_meters.html
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Sanskrit meters

https://en.wikipedia.org/wiki/Sanskrit_prosody#Chandas_and_mathematics

https://www.scribd.com/document/330365258/Sanskrit-Metres-Chandas

http://www.krishnamurthys.com/profvk/Sanskrit meters.html

https://www.quora.com/What-are-the-various-kind-of-metres-%E0%A4%9B % E0%A4 % A8%E0%A5%8D % EQ0%A4%A6-in-S

anskrit-Could-you-please-illustrate-by-offering-appropriate-examples-from-texts

http://cs.annauniv.edu/insight/Reading%20Materials/chhandas/pages/typepage.htm

Source: http://bharatkalyan97.blogspot.in/2017/09/a-history-of-pingalas-combinatorics.html Vikram Voleti, IIT Hyderabad
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Halayudha triangle

https://en.wikipedia.org/wiki/Halayudha

Vikram Voleti, IIT Hyderabad
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