RAM KARAN SHARMA

PRATYAYAS IN INDIAN METRICS

Pratyayas in Indian Metrics stand for such devices as determine
the various statistical data relating to metrical groups of various cate-
gories. They are six in number as follows:

1. Prastara (determination of all permutations and combinations of
a given metrical group).

2. Nasta (determination of the syllabic sequence in a given serial
number of a prastara).

3. Uddista (determination of the serial number itself on the basis of
a given syllabic sequence in a prastara).

4. Ekadvyadiladgakriya (computation of the items of a prastara
based on the number of heavy and/or light syllables).

5. Samkhyana {determination of the total number of permutations
and combinations (even without the prastaras) in a given metrical

group}.

6. Adhvayoga (the method of spacing in working out prastaras).

Let us see for example how the six pratyayas work in a tri-syl-
labic (equisyllabic — Varnasamavrita) metrical group called Madhya
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1. Prastara

Procedure:

We have to write all heavy syllables in the first line. Then below
the first heavy syllable we have to write the light syllable; others on
the right side are to be copied as they are in the above line. This proce-
dure is to be followed all throughout until all are converted into light
syllables. All light Syllables towards the left in the line are also
required to be converted into heavy ones until the stage of “all light”
is arrived at.

Thus the prastaras of Trisyllabic group would be:-

S.No. Sequence of Syllables

1. - - - magana Nari
2. v - - yagana -

3. - v - ragana Mrgi
4. v v - sagana -

5. - - v tagana -

6. v - v jagana -

7. - Y v bhagana -

8. v v v nagana -

2. Nasta

We may be aware of the serial number of a Prastara but its syl-
labic sequence may have been lost (nasta). The serial number itself
helps us in restoring the syllabic sequence. If the serial number is
even, then the first syllable must be light, heavy otherwise. If the
serial number is uneven and so it cannot be halved then it has to be
halved after adding one to it. If that half be also uneven, the second
syllable too would be heavy, light otherwise. The same procedure is to
be continued until the syllabic count of a given syllabic group is over.
Thus let us take the serial No. 5 of the trisyllabic group for example.
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As this is an uneven number, so the first syllable would be heavy —
No. 5 being an uneven number is halved after adding one (5+1= 6+2=
3) to it. So No... 3 being also an uneven number, the second syllable
too is heavy. Again No. 3 is to be halved after adding one to it
(3+1+2= 2). No. 2 being an even number, the third syllable would be
light. So the Nasta of the serial No. 5 of a Trisyllabic group would be

—_—.

3. Uddista

If we have the syllabic sequence of a given serial number of a
prastara but we have to locate the serial number (Uddista) itself, we
have to apply the principle of “successive doubling and additions.”
We have to write the Syllabic sequence as such. We have then to write
1 above the first syllable, two above the second one, four above the
third one and go on doubling the number until we reach the last limit
of a given syllabic group. Then all the numbers, written above “light
syllables only” are to be counted and then ‘another one’ added to it.
That would be the (Uddista) serial number of that syllabic sequence in
a given syllabic group. So the serial no. of the following sequence of a
trisyllabic group is worked out as 5:

1 2 @

- - v 4+1=5

4. Ekadvyadilagakriya

This pratyaya gives us the statistical data about the number of
metres in a given syllabic group, classified according to the number of
heavy and/or light syllables. If we have to work out such statistical data
about the trisyllabic group, we have to have four columns (i.e. one
extra column) each, both horizontal and perpendicular, with No. 1 writ-
ten in all the four columns (left to right and top to bottom) as follows:
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1 1 1 1
1 2 3

1 3

1

Then we have to write below the numbers one to three (i.e. all the
numbers of the given syllabic group). We have to fill in the gaps of all
the succeeding columns, here just one column below 2) by writing the
number(s) representing the sum total of the number towards the left and
the diagonal number(s) above (here 14+2= 3). We have to continue this
process until all the columns but one are filled in (here it is the fourth
column from the top). So on the basis of the above exercise, the follow-
ing would be the statistical data of the metres in a trisyllabic group

1 metre with all (3) heavy syllables.

3 metres with 2 heavy and 1 light syllable.

3 metres with one heavy and two light syllables.
1 metre with all light syllables.

5. Samkhyana

This pratyaya represents a device to determine the total number
of metres in a given syllabic group even without working out all its
prastaras (permutations and combinations). The procedure is very
simple. Write the first well known line of the prastara of a given syl-
labic group. As we did for uddista let us apply the principle of succes-
sive doubling and addition. Count all the numbers placed above the
syllables and then add One to it. That would be the total number of
metres in a given metrical group. Note that while in Uddista we have
to count the numbers placed above the light syllables only, here we
have to count every number.
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Thus the total number of metres in a Trisyllabic group can be
worked out as under :
1 2 4 1+2+4=7+1=8

The same total number can be arrived at by counting all the
Ekadvyadilagakriya numbers together.

6. Adhvayoga or Meru

Prastara being the most significant pratyaya we have to have
proper spacing under each line, so as to facilitate rectification of possi-
ble mistakes in a given line and also to work out Nasta and Uddista.
So the Adhvayoga of a Trisyllabic prastara would be 15, as shown
below:-

1.
la.
2.
2a.
3.
3a.
4.
4a.
5.
Sa.
6.
6a.
7.
7a.
8.

[ustrative pratyayas of the six-syllabic group (Gayatri) of
metres are also appended for clarity and rechecking.
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7. Its interesting to note that metricians follow the above pattern of
prastaras, even while giving the details of the ganas of Varnika
metres. The following aphorisms of Pingalanaga are quite relevant
from an illustrative point of view:

1. 4 % EHTE[ dhisristrim  magana - - -
2. AT™WY varasay yagana v - -
3. = AT kaguhar ragana - v -
4, agHET g vasudhas sagana v v -
5. T SEY satekvat tagana - - v
6. FHITH T kadasaj jagana v - v
7. A kinvadabh  bhagana - v v
8. TEH nahasan nagana v v v

Cf. Vrttaratnakara

myarastajabhnagairlantair ebhir dasabhir aksaraih
Samastain vanmayam vyaptain
trailokyam iva visnuna // 1.6

The illustrations provided in this paper, all relate to the equi-syl-
labic varnika (varnasamavrtta) group of metres. It is perhaps more
convenient to work out the various pratyayas for these metrical
groups. The maximum count of prastaras of the highest 26-syllabic
(utkrti) group of varnasamavrtta metres is worked out at 67108864
(vide Ch. 3, Vrttaratnakara).

The formulas for working out these pratyayas given by Pingalanaga
or other succeeding metricians like Vedarabhatta are simple enough.

For a modem computer scientist the whole of the pratyayic procedure
may appear to be obsolete and out dated. But what is more important is
that we may try to identify the basic logic behind the various formulas
mentioned above which are so infallibly and miraculously accurate.

In fact on the basis of a deep study into these pratyayas, my
esteemed friend and colleague, Prof. B. Van Nooten in his paper enti-
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tled Binary Numbers in Indian Antiquity remarks: “I have found good
reason, to believe that the rudiments of binary calculation were dis-
covered in India well in advance of their discovery by the German
Philosopher Cottfried Leibnitz in 1695.”

Notes :

1. Prastaro nastamuddistam ekadvyadilagakriya
samkhyanam adhvayoga$ ca sad ete pratyayah smrtah
Vrttaratnakara 6. 1
2. Pade Sarvaguravadyal laghum nyasya guror adhah
Yathoparitatha s’esain bhuyah Kuryad amuin vidhim
Une dadyad guriin eva yavat sarvalaghur bhavet
prastaroyain samakhyata$ chandovicitivedibhih

id 2-3
3. nastasya yo bhaved ankas tasya’rdhe’rdhe same ca lah
visame cai kamadhaya tasya’rdhe’rdhe gurur bhavet
id 4
4. Uddistain dvigunan adyan upary ankan samalikhet
laghustha ye tu tatrankas taih saikair miSrito bhavet
id5
5. Varnan prthagbhavan saikan auttaradharyatah sthitan
ekadikramata$ caitan upary upari niksipet
upantyato nivarteta tyajann ekaikam urdhvatah
uparyadyad guror evam ekadvyadilagakriya //
id 6-7
6. Lagakriyankasandohe bhavet samkhya vinisrite
uddistankasamaharah saiko va janayed imam
id. 8
7. Samkhyai va dvigunai’kona sadbhiradhva prakirtitah
Vrttasya nguliki vyaptir adhah kuryat tatha’ngulim
id9

Cf Chandahsastra 8.20-35
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Appendix

[lustrative Pratyayas of the Gayatri (six-syllabic) group of
metres.

1. Prastaras

1. - - - - - = 33, - - - - - v
2. v - - - - - 34, v - - - - Y
3. - v - - = - 35. - v - - - v
4. v v - = = = 36 v v - = = v
5 - - v - - - 37. = - v - - v
6. v - v - - = 38. v - v - = v
7. - v v - = = 39. - v v - = Y
8. v v (- - - 40. v v (- - v
9. - - - v - = 41. - - = v - v
10. v - - v - = 42. v - = v - v
. = v - v - - 43, - v - v - v
12. v (- v - - 44. o (- (- v
13. - - v v - = 45. - = v v - v
14. v -= v v - - 46, v - v v - v
15. - hd hd v - - 47. - v Y v - Y
16. v v v v = - 48, v v v v = v
17. = = - - v o - 49, - -= - - v v
18. v - - - v - 50, v - - - v v
19. - v - - v o - 51. - v - - v v
20, v v -— - v - 52, v v - - v v
21. - - v = v - 53. - - v - % v
22, v - v = v - 54, v - v o - v v
23. — V] (- (- 55. - v (- V] V]
24, v v v - v - 56. v v v - v v
25. = - - v v - 57. - - - v v v
26. v -— - v v - 58. v - - v v v
27, = v - v v = 59. = v - v v v
28, v v - v v - 60 v v - v v v
29. - - b hd b - 61. - - v v v v
30, v - v v v = 62. v -— v v v v
31. - V] V] V] (- 63. — v V] v V] V]
3. v v v v v - 64 v v v v v v
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Illustrative Nastas (syllabic sequencies) of S.No. 51 and 58
of gayatri group.

S.No. 51

i) 51 being an uneven number, first syllable: —

ii) 51 + 1 =52 + 2 = 26 being an even number, second syllable: v
ii1) 26 + 2 = 13 being an uneven number, third syllable: —

iv) 13 + 1 = 14 + 2 =7 being an uneven number, fourth syllable: —
v) 7+ 1 =8 + 2 =4 being an even number, fifth syllable: v

vi) 4 + 2 =2 being an even number, sixth syllable: v

So S.No. 51 - - - - 1% v

S.No. 58

i) 58 being an even number, first syllable: v

ii) 58 + 2 =29 being an uneven number, second syllable: —

iii) 29 + 1 =30 + 2 = 15 being an uneven number, third syllable: —
iv) 15+ 1 =16 + 2 = 8 being an even number, fourth syllable: v
v) 8 + 2 =4 being an even number, fifth syllable: v

vi) 4 + 2 =2 being an even number, sixth syllable: v

So S.No. 58 v - - v v v

Illustrative uddistas (Serial numbers) of six-syllabic metres
with syllabic sequences.

1) - - - - v} v
and
ii) - (- v v v

1 2 4 8 16 32
1) - - - - v ]

16 + 32 + 1 =S.No 49

1 2 4 8 16 32
i) - (- v v v

2+8+16+32+1=S.No. 59
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4. FEkadvyadilagakriya - classification of all six-syllabic metre
according to the number of heavy and/or light syllabic

6 10 | 15
10 | 20
15

—_ = = = = | =
AN | | W

So

1 metre with all six heavy syllables

6 metres with 5 heavy and 1 light syllable
15 metres with 4 heavy and 2 light syllables
20 metres with 3 heavy and 3 light syllables
15 metres with 2 heavy and 4 light syllables
6 metres with 1 heavy and 5 light syllables
1 metre with all six light syllables

5. Samkhyana - computation of the total number of metres in
Gayatri (six syllabic) group of metres even without prastaras

1 2 4 8 16 32
syllables: i) (i) (i) Gv) v) (vi)

1+2+4+8+16+32+1=064
The same total number is arrived at by adding all the

Ekadvyadilagakriya number
1+6+15+20+15+6+1=64
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6. Adhvayoga

The total number of Prastaras of six-syllabic metres being 64, the

total space coverage (adhvayoga) is:
64x2-1=127

4a
and so on. The double spacing will continue till 63a. There will
be no double spacing for the last number, i.e. 64.



