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The Parnicasiddhantika of Varahamihira (1) *

The Pancasiddhantika of Varahamihira is one of the most important sources
for the history of Hindu astronomy before the time of Aryabhata I (b. 476
AD). Two editions of this work (both furnished with English translation and
commentary) have appeared, one in 1889 under the editorship of G. Thibaut
and S. Dvivedi, and the other in two parts in 1970 and 1971 under the
editorship of O. Neugebauer and D. Pingree. But even now the contents of
the work are at places not correctly understood. The object of the proposed
series of papers is to deal with certain passages of the work which have not
been properly understood so far. In the present paper, which is the first of
the series, I propose to deal with four topics, viz. (i) criticism of Visnucandra
and Romaka by Paulida, (ii) the declination table of Varahamihira, (iii) the
fifth correction for Mercury and Venus in the old Suryasiddhanta, and (iv) a
traditional correction of the Paulia school for the longitude of the Moon’s
ascending node.

1 Vispucandra and Romaka criticised by Paulisa

The following seven verses (ed. see Table 1) occurring in the end of the third
chapter of the Pancasiddhantika, which contains the teachings of the Paulisa-
siddhanta, were not clear to G. Thibaut and S. Dvivedi and so these verses
were left uninterpreted by them in their edition of the Parnicasiddhantika.

D. Pingree, whose edition of the Pancasiddhantika appeared in 1970, has
translated the above verses as follows:

32. If the beginning (pratipatti) occurs when there is separation
of tithi and naksatra, then it is good. But it is not so in a
bhadra tithi and Visnu’s naksatra (Sravana): for thus does
the world disappear.

33. There is not simultaneously everywhere a rising of the Sun
or its setting. In what place is its setting? From that basis
they know what has passed of the day.

* K. S. Shukla, Indian Journal of History of Science, Vol. 9, No. 1 (1974), pp. 62—
76. (Updated version of the paper originally published in Ganita, Vol. 24, No. 1 (June
1973), pp. 59-73. This paper was read at the seminar organised by the Indian National
Science Academy, New Delhi, on the occasion of the 500th Birth Anniversary of Nicolaus
Copernicus on February 19-20, 1973.)
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Table 1
Manuscript Text Emended Text
fafomsmr=gar- Rfmemrse-
WWH’&WY@I WWH’H:W:I
T TAT T Hgfaem- T qAT T Hgfasm-
T fafEds & 131 T RfFEda @ 1310
T V- T FTIgEdr WHl-
I&AHET 9 wafa |97 | I&AHET I wafa |97 |
HIT TS HE TSI
arEiee T wfeig: 1330 eI o<k fag: 33!
APTgUaHAT ARTgUAHAT
S HYAT T AERIIgY | S HYAT T AERIIgY |
TSRS Iy aTeRd-
T g3 fafaraT 13l = AT e sl
JAHFHEIOT qT- AFEITOT aT-
TAHHG T TOTFAr df AT | TAHE T ITOTFAr I |
SEES RN e} SERCICINEIED )
Tt FerAIe T 1134l Tt TeTrAIeEarT 1134l
HATIET [Tug- HATIET [FuT:
SrT: AT TSR | ST AT TSR |
P IRIERIRCEI) PIRIESIRCEI)
o= aataifesT=ey 113kl o=t aarsarstormey 113kl
FUTITRE I ... | FUTITREE T (T 0w |
- FRITHERAR(@ATE)
T &7 A Faar: 1130l T 97 TR FAarT: 130111
TpSTOIATAdE et

L UG EICE
FeAT YATIEIN fereREET 13

ety R 113l

1 Emended by D. Pingree
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34. This is arrived at from a method; there is no quickness in
so very long a time. Look at its (the world’s) destruction in
68550 years.

35. Taking the Romaka ahargana as the basis, let one calculate
(the longitudes of) the Sun and the Moon on the full moon
(tithi) of Caitra; on the ninth (tithi) the naksatra is Aditya
(Punarvasu).

36. The srauta and smarta regulations depend on time; because
a twice-born through offending them is a prayascittr (i.e., he
has to perform propitiatory rites), therefore he studies this
(i.e., time).

37. Whatever twice-born men, knowing a bad karana, say that
(astronomical) calculations are inaccurate and false, they, to-
gether with the makers of bad karanas, instantly make their
homes in hell.

38. (But) one who knows accurate calculations of the Sun, and
so on, obtains dharma, wealth, and praise in this world.

O. Neugebauer and D. Pingree have supplemented the above translation by
the following commentary:

These verses are evidently based on some obscure speculation in
Romakasiddhanta about the duration of creation.

The separation of tithi and naksatra presumably means that at
the first ¢ithi of the month the Moon is not in the first naksatra,
Agvint; this separation is supposed to be an auspicious muhurta for
the pratipatti, i.e. the beginning of any action (or the beginning of
creation?). However, if on a bhadra tithi (the 2nd, 7th, or 12th in
any paksa) the Moon is in Sravana (Sagittarius 10° to 23° 20'), the
muhurta is inauspicious. The inauspiciousness arises from the fact
that the creation ceases at such a yuga, i.e. when the conjunction
of the Sun and Moon (the first tithi) occurs in Uttarasadha, i.e. at
the winter solstice. This is reminiscent of Hellenistic speculations
regarding a “world-year”.

The 68550 years in verse 34 is derived from the Romakasiddhanta;
it is equal to 24 x 19 x 150 + 150, where 19 x 150 = 2850 years
is the Romaka’s yuga (cf. ch. 1, vs. 15). The significance of this
computation is obscure.

The meaning of verse 35 also defies comprehension. Dikshit has in-
deed demonstrated that, by the elements of Varahamihira’s Surya-
siddhanta, the Caitra whose pratipad is used as epoch in this
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karana is purnimanta; but there is no reason to compute the longi-
tudes of the Sun and Moon for the purnima of that month. More-
over, at Caitrapurnima the Moon must be close to Libra 0° so
that the Moon on the ninth #ithi is far from Punarvasu (Gemini
20° to Cancer 3°20'). The reference to Punarvasu rather suggests
an ecpyrosis at the summer solstice as we had a cataclysm at the
winter solstice (vs. 32), but the text as it stands does not allow us
to arrive at this interpretation.

The above translation and commentary clearly shows that Neugebauer and
Pingree have not understood the real import of the text and are guided by

conjectures only. They are indeed off the track. The verses in question, in fact,
constitute a criticism of Visnucandra and Romaka whose tithis and naksatras
were showing a wide divergence from the actual ones. The following modified
translation would make the contents quite clear:

32.

33.

34.

35.

36.

37.

If the end (cheda) or commencement (pratipatti) of tithi and naksatra is
as it should be, then it is good. But that of Sr1 Visnu(candra)® is not
so; even then people (instead of discarding him) revert to him.

There is not simultaneously everywhere (on the same meridian) a rising
of the Sun or its setting. In what meridian (lit. place) is its setting?
From that basis they say what has passed of the day.?

From the tradition (of the $astras) it is learnt that there is no decrease in
time even after a lapse of enormous time. (But) look at its (the world’s)
destruction in 68550 years (advocated by Romaka).

For those who calculate (the longitudes of) the Sun and Moon on the
full moon day of Caitra, taking the Romaka ahargana as the basis, it
is the ninth (tithi) and the Punarvasu naksatra (and not the full moon
tithi and the Citra naksatra as it should be).

The $rauta and smarta regulations depend on time; because a twice-
born through offending them is a prayascitty (i.e. he has to perform
propitiatory rites), therefore he studies this (time-ascertaining science
of astronomy).

Those twice-born who, having studied bad karanas, declare inaccurate
and false calculations, they, together with the authors of bad karanas,
instantly make their homes in hell.

1Bhadravisnu = Bhadra (=Sr1) + Visnu (=Visnucandra).

2This is a criticism of the rule which seeks to tell the time of a place on one meridian from
the time of a place on another meridian by using the difference of longitudes of the two
places only. In fact, correction due to difference in latitudes of the two places has also to
be made.
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38. (But) one who knows accurate calculations of the Sun, etc., obtains
dharma, wealth, and praise in the world.

This translation is self-explanatory and on the basis of it one can easily
draw the following conclusions:

1. In the time of Paulisa, Visnucandra’s edition of the Vasisthasiddhanta
was not yielding correct tithis and naksatras. But Visnucandra was a
popular astronomer and had a great following.

2. Calculations based on the Romakasiddhanta were showing an error of
six tithis and seven naksatras.

3. Paulisa, like Aryabhata I, believed that time had no beginning or end,
but Romaka held the contrary view.

Criticism of Visnucandra and Romaka in the Paulisasiddhanta further shows
that Paulisasiddhanta was written subsequent to the siddhantas of Visnucan-
dra and Romaka. The statement of Varahamihira, viz.

AR GIAST AR dfsrsHam|
in ch. 1, vs. 10 is thus significant and should be understood to mean:

This is according to the Romakasiddhanta; so it is also according
to the Paulisasiddhanta which is not much old.

This is the natural and straightforward meaning of the above hemistich.

Occurrence of criticism of Visnucandra, Romaka, Vijayanandi and Prad-
yumna in the writing of a person like Varahamihira shows that Brahmagupta’s
critical remarks against them are not totally baseless and unjustified. Sarcas-
tic remarks against the Romakas are also found in the writings of Bhaskara I
who was a contemporary of Brahmagupta. It is significant that Paulisa has
not been criticised by Brahmagupta or others.

2 The declination table of Varahamihira

We now turn to verses 16-18(i) of ch. IV of the Parncasiddhantika. Thibaut and
Dvivedi were unable to interpret these verses and the credit of interpreting
them for the first time is again due to D. Pingree. Pingree supposed that
these verses contained the declination-differences for every 7°30’ of the ecliptic
(beginning with the first point of Aries) corresponding to the obliquity of the
ecliptic equal to 23°40’. So he emended the text as follows:
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Manuscript Text As emended by D. Pingree
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And his translation runs as follows:

16. The Sine of the maximum declination (kastha) of the Sun
is 50 minus 2 (= 48) parts and 9 minutes. (As) there is a
latitude of the Moon, (so) is there a declination (of the Sun;
it is) for fourths of a sign:

17. 180 minutes, plus 10 (= 190), plus 3 (= 183), minus 5 (= 175),
and minus 14 (= 166); in Taurus 100 plus 14 times 3 (= 142),
plus 11 times three (= 133), plus 7 times 3 (= 121), and plus
1 times 3 (= 103);

18. 90, 60 plus 3 (= 63), 40 plus 3 (= 43), and 11 at the end of
Gemini.

The declination-differences given above are exhibited in Table 2 which also
gives the corresponding modern values when the obliquity of the ecliptic € =
23°40’. The value 48'9” of the Sine of the Sun’s maximum declination given
above corresponds to the obliquity of the ecliptic equal to 23°40’.

Comparison of the textual values with the modern ones in Table 2 clearly
shows that there is a significant difference between the two. We cannot expect
such a wrong table from Varahamihira. Evidently Pingree has missed the
target and has not been able to interpret the text correctly. Had he checked
the accuracy of his values by comparing them with the modern ones he must
have saved himself from committing the error. He has also missed to see
that according to Varahamihira, Sin(23°40") = 48'9” and not 48 parts and 9
minutes as stated by him.

In fact, there is no need of changing the text to that extent. The following
minor emendation of the text would be sufficient to rectify it:
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Manuscript Text Emended Text
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This emendation does not interfere with the numerical parameters given
in the text and is intended simply to rectify the grammatical error in the
first half of verse 17 (Pingree has overlooked it) and to supply the missing
word mese (meaning “in Aries”) in view of the presence of the words gavi
(meaning “in Taurus”) and mithunante (meaning “at the end of Gemini”).
Thus we have interchanged the words masita (corrected as sasiti) and sata
(corrected as $atam) and replaced the unnecessary word dasa by mese. We
have also inserted the missing letter tu in the last quarter of verse 17; Pingree
had inserted ¢ri. The unnecessary letter se has been removed from the third
quarter of verse 17, as was also done by Pingree.

With the above emendation the text may be translated as follows:

16. The Sine (= 120" x sine) of the Sun’s maximum declination is & of a
degree or 48'48" (saika sastih = 60 + 1; adhyardhasatamdah = adhi +
ardha$atamsah = adhyardha+ardhasatamsah = one and a half times 50).
With the help of it one may calculate the Sun’s declination (for the de-
sired time). That (declination) plus the Moon’s latitude is the Moon’s
declination. The declinations arising from the successive quarters of the

zodiacal signs are the following:

17. In Aries, 180 plus 3 (= 183), plus 0 (= 180), minus 5 (= 175), and minus
14 (= 166) minutes; in Taurus, 100 plus 4 times 14 (= 156), plus 4 times
11 (= 144), plus 4 times 7 (= 128), and plus 4 times 1 (= 104) minutes;

18. (then) 90, 60 plus 3 (= 63), 40, and 11 (minutes) at the end of Gemini.

Since &L of a degree is equal to 48'48” which is the Sine of 24° according to
Varahamihira (vide ch. IV, vs. 24), it follows that the declination-differences
given in the above verses correspond to the obliquity of the ecliptic equal to
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Table 2: Declination-differences for every 7°30’ of the Sun’s longitude (X)
when e = 23°40’.

A A§ Ad Difference
(modern) (textual)

(correct to half

a minute)

7°30/ 3°0/ 180 + 10" = 3°10’ + 10’
15° 2°57'30" 180" + 3/ =3° 3/ + 530"
22°30"  2°52'30” 180" — 5’ = 2°55’ + 230"
30° 2°44'30" 180" — 14/ = 2°46' + 1'30”
37°30"  2°34/ 1007 + 42" = 2°22/ — 12
45° 2°20'30" 100" + 33" = 2°13’ —6'30"
52°30"  2°5 100" + 21" =2° 1/ -4
60° 1°46'30” 100/ + 3" = 1°43’ — 230"
67°30"  1°25'30” 90" = 1°30/ + 4'30”
75° 1°2"30” 63 =1°3 + 030"
82°30" 0°38'30” 43" = 0°43/ + 4'30”
90° 0°13’ 11" = 0°11’ -2/
Total ~ 23°40’ 23°40’ 0

24°. We give below in Table 3 the declination-differences stated in the above
verses along with the corresponding modern values, taking the obliquity of
the ecliptic (¢) to be equal to 24°. The differences between the two are also
noted.

Table 3 shows that the values given in the text are generally in agreement
with the modern ones. This proves that our interpretation of the text is
correct. The value of the Sine of the Sun’s maximum declination according to
our interpretation is exactly the same as that given by Varahamihira in the
same chapter (in vs. 24).

3 The fifth correction for Mercury and Venus in the old
Suryasiddhanta

In the old Suryasiddhanta school, the true longitudes of the superior plan-
ets (Mars, Jupiter and Saturn) were obtained by applying the following four
corrections:
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Table 3: Declination-differences for every 7°30’ of the Sun’s longitude (X)
when e = 24°.

A A§ Ad Difference
(modern) (textual)

(correct to half

a minute)
7°30/ 3°2/30” 180" 4+ 3" = 3°3/ -+030”
15° 3° 180"+ 0" = 3°
22°30"  2°54/30” 180" — 5’ = 2°55’ +030”
30° 2047 180" — 14/ = 2°46' -1
37°30"  2°36 100" 4+ 56" = 2°36’
45° 2023/ 1007 + 44" = 2°24’ +1/
52°30"  2°6'30” 1007 + 28" = 2°8’ +1/30”
60° 1048 100" 4+ 4/ = 1°44/ —4/
67°30" 1°27 90" = 1°30/ +3
75° 1°3'30” 60" + 3 = 1°3 —0'30”
82°30" 0°39 40" = 0°40/ +1
90° 0°13’ 11" = 0°11’ -2/
Total — 24°00’ 24°00’ 0

For obtaining the true longitude of the planet’s apogee:
1. Half sighraphala to the longitude of the planet’s apogee (reversely).

2. Half mandaphala to the corrected longitude of the planet’s apogee (re-
versely).

For obtaining the true longitude of the planet:

3. Entire mandaphala (calculated with the help of the true longitude of the
planet’s apogee) to the mean longitude of the planet.

4. Entire $ighraphala to the corrected mean longitude (called true-mean
longitude) of the planet.

In the case of the inferior planets (Mercury and Venus) a fifth correction
(called pancama samskara) was applied in addition to the above mentioned
four corrections. In the case of Mercury this correction was calculated and
applied in accordance with the following rule:
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Subtract the longitude of the Sun’s apogee from the longitude of Mercury’s
Sighrocca; multiply the Rsine of the resulting difference by the Sun’s epicycle
and divide by 360; the quotient gives the fifth correction for Mercury. Apply
it to the longitude of Mercury (as corrected for the above mentioned four
corrections) like the mandaphala of the Sun, i.e., subtract it when Mercury’s
$ighrocca minus Sun’s apogee is less than 180° and add it when otherwise.

This correction has been stated in verse 21, chap. XVI (Pingree’s edition)
of the Pancasiddhantika, the correct text of which runs as follows:

F9 THeT: FXE A q 3renfgErd e |
IaRfAd g gasHaq eae Fara 19

In Thibaut and Dvivedi’s edition of the Pancasiddhantika the reading is
budhaphalavat in place of budhe’rkavat, so their interpretation of the text has
become erroneous. This rule, however, has been mentioned by Lalla in his
Sisyadhwrddhida (1, ii. 37 (ii)) and is stated correctly there.

Pingree supposed that the above correction was applicable not only to Mer-
cury but to Venus as well, so he has emended the text as follows:

T TpeT: FRE A et g A |
JFqaikiomd 91§ g9 Far aaee A 19l

In doing so Pingree was probably guided by the consideration that in the
school of Aryabhata I in the matter of planetary correction Mercury and
Venus go together. But from the writings of astronomer Sumati, who belongs
to the school of the old Suryasiddhanta, we now know definitely that the above
correction was meant for Mercury and Mercury alone. Sumati writes:

sTRre gerieie s sarg sRiaf: |
Mh WA SaeIgeRgey ||
FU GO HY JATEATRerHAq |l

Having subtracted the longitude of the Sun’s apogee from the lon-
gitude of Mercury’s $ighrocca, multiply the Rsine thereof by 25
and divide by 641;* application of this (quotient) as a negative or
positive correction (to the longitude of Mercury as corrected for
the four corrections) gives the true longitude of Mercury.

The fifth correction for Mercury should be applied like the correc-

tion for the Sun.

In the case of Venus, the fifth correction is always subtractive. Its value is
found to be stated in three different forms:

3 Sumati-mahatantra (MS., British Museum).
4 Sun’s epicycle _ 14 _ 25

360 360 — 641°
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1. Half the Sun’s mandaphala.
2. 10 x % minutes, where radius = 3438’.
3. 67 minutes.

It can be easily verified that all the three forms yield the same value, viz.
67 minutes of arc. Form (3) is found in the Panicasiddhantika; form (1) is
mentioned in the Sisyadhivrddhida of Lalla. Sumati gives all the three forms.
Writes he:

TS TG STeRaTIIa TS |
AHTmTaasered whezsh faemeEa
IR IFH FH TSRS §AT |
The radius multiplied by 10 and divided by 514, or half the dis-
tance between (the centres of) the Earth and the Sun’s eccentric

should be subtracted from the true longitude of Venus (i.e., from
the longitude of Venus as corrected for the four corrections).

The fifth correction for Venus is the subtraction of 67 minutes of
arc.

When Aryabhata I wrote his Aryabhata-siddhanta based on the old Surya-
siddhanta, he dropped the fifth correction. And later on when Brahmagupta
wrote his Khandakhadyaka based on the Aryabhata-siddhanta, he followed
Aryabhata I and did not use the fifth correction. From Lalla’s statement in his
Sisyadhivrddhida we learn that it was in regular use in his time. Mallikarjuna
Suri (1178 AD), who has written a commentary on the Sisyadhivrddhida, does
not seem to be aware of the school to which the correction belonged. He has
ascribed it to the followers of Aryabhata I.

When the old Suryasiddhanta was revised and given the present form, the
fifth correction was considered superfluous and was discarded.

4 A traditional correction of the PauliSa school for the
longitude of the Moon’s ascending node

In Chapter VI of the Pancasiddhantika where Varahamihira deals with the cal-
culation of a lunar eclipse according to the Paulisasiddhanta, there occurs the
following verse having reference to a correction to be applied to the longitude
of the Moon’s ascending node:

T@vﬂgﬁm%a’mamﬁw@ 73 |

EIT::UT ERICEIESHEE CEI RS ESE RS R I B
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The same verse with some alteration reappears in Chapter VII, which deals
with the calculation of a solar eclipse according to the same Paulisasiddhanta:

S S i |
TEU TAGI: SEAT AR sl

These verses have been translated by Thibaut and Pingree as follows.
Thibaut’s translation:

2. Deduct from the longitude of Rahu twenty-six minutes, and
thereupon take the degrees intervening between Rahu and
the Moon. If these degrees are within thirteen, there is an
eclipse; if within fifteen, there is the shadow of an eclipse.

5. Deduct twenty-six minutes from the longitude of Rahu, and
take the degrees intervening between Rahu and the Moon. If
they are within thirteen, there takes place an eclipse of the
Moon; and an eclipse of the Sun, if they are within eight.

Pingree’s translation:

2. Put down the degrees of the ascending node increased by 36
(or 267) minutes. (Operate) with the degrees of the difference
between this and (the longitude of) the Moon; if they are
within 13°, there is an eclipse, and if within 15°, a darkening
of it (the Moon).

5. Put down the degrees of the ascending node increased by 36
(or 267) minutes. (Operate) with the degrees of the difference
between this and (the longitude of) the Moon; if they are
within 13°, there is an eclipse of the Moon, and if within 8°,
an eclipse of the Sun.

A close scrutiny reveals that the translation of the first line of each of the
above two verses as given by both Thibaut and Pingree is not correct, because

Tl'g)r: Hﬁl%iﬁ$6§‘ a3t i%c‘dl
actually means “having subtracted one degree together with thirty six min-
utes”. The above two verses should therefore be translated as follows:

2. One degree and thirty-six minutes having been subtracted from (the
longitude of) the Moon’s ascending node, if the degrees arising from the
difference of that (corrected longitude of Moon’s ascending node) and
(the longitude of) the Moon are within thirteen, there is an eclipse (of
the Moon), and if within fifteen, there is a darkening of that (Moon).
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5. One degree and thirty-six minutes having been subtracted from (the
longitude of) the Moon’s ascending node, if the degrees arising from the
difference of that (corrected longitude of the Moon’s ascending node)
and (the longitude of) the Moon are within thirteen, there is an eclipse
of the Moon, and if within eight, there is an eclipse of the Sun.

The correctness of this translation is confirmed by the fact that the correc-
tion of 1°36’ to the longitude of the Moon’s ascending node was in regular use
amongst the followers of the Khandakhadyaka of Brahmagupta (b. 598 AD).
Although this correction was not mentioned in the Khandakhadyaka, the fol-
lowers of the Khandakhadyaka made use of it as a traditional correction. The
following verse occurring in a manuscript® of the Khandakhadyaka in the col-
lection of the Akhila Bharatiya Sanskrit Parishad, Lucknow, throws light on
this tradition:

From (the longitude of) the Moon’s ascending node one should,
following the tradition, subtract one degree and thirty six minutes.
Then is obtained the true (longitude of the) Moon’s ascending
node, which is fit for use in all calculations.

This verse is also mentioned in Bina Chatterjee’s edition of the Khanda-
khadyaka (Vol. I, p. 8, footnote, lines 10-11), where it runs as:

AT TS ZeTUddRHeTe [T |
STgRT: THeuTd: & Hald Fa Ared ara: ||

The reading ‘ﬂ'@'ﬂﬁ‘ given here is undoubtedly wrong, firstly because in the
same edition elsewhere” the correction in question has been expressly stated as
“ninety six minutes” (Y9oTafa: HHT:) and secondly because the reading G‘%‘é‘lﬁ'
does not fit in in the metre of the verse. With this reading the third quarter of
the verse contains 13 syllabic instants (matras), whereas in fact there should
be 12 syllabic instants only.

It is noteworthy that the commentators of the Khandakhadyaka have pre-
scribed the use of the above correction if the longitude of the Moon’s ascending
node was calculated according to the rule given in the Purva Khandakhadyaka
and have forbidden its use if the longitude of the Moon’s ascending node was
calculated according to the rule given in the Uttara Khandakhadyaka. Thus
writes the commentator Prthudaka (864 AD):

5 Accession No. 1662; script: Sarada.

6This verse occurs in the manuscript after verse 14 of chapter I of PKK (= Parva
Khandakhadyaka).

7See comm. on PKK, p. 104, line 23 and p. 120, line 4. Also see comm. on UKK (= Uttara
Khandakhadyaka), ch. 1, vs. 3, p. 177, line 14.
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T SOOI FhT: TIMEAT: ST | IREA0T F FHATI-
gegaTdr ward|®
IURFATEZUTAT, YUUTdTa: HeaT T 3T ghe|?

From that (i.e. the longitude of the Moon’s ascending node cal-
culated according to Purva Khandakhadyaka) one should subtract
the traditional correction of 96 minutes. This correction having
been applied in accordance with the tradition, the longitude of the
Moon’s ascending node becomes fit for use in calculations.

From the longitude of the Moon’s ascending node calculated from
(the rule given in) the Uttara Khandakhadyaka, 96 minutes should
not be subtracted.

So also writes the commentator Bhattotpala (968 AD):

37T Tgfihes: FAMA: qrered Tael
I THRIT Feld TgaTa TUUTafer: FHesT = 3iream: |1

One degree together with thirty-six minutes should be subtracted
from (the longitude of) the Moon’s ascending node calculated ac-
cording to Purva (Khandakhadyaka).

Ninety-six minutes should not be subtracted from the longitude of
the Moon’s ascending node if it is calculated by this method (of
the Uttara Khandakhadyaka).

Note that the language used by Bhattotpala in his first statement is exactly
similar to that used by Varahamihira.

One may ask the question: How is it that the correction prescribed for
application to the longitude of the Moon’s ascending node by the Paulisa-
siddhanta of Varahamihira was regarded as traditional by the followers of
the Purva Khandakhadyaka? The reason seems to be that at a certain stage
the followers of the Paulisasiddhanta fell in line with the followers of the
Aryabhata-siddhanta. They revised the old Paulisasiddhanta in the light of the
teachings of the Aryabhata-siddhanta and adopted the Purva Khandakhadyaka
(which was based on the Aryabhata-siddhanta) as a work of their own school.
Quotations from the Paulisasiddhanta which are found to occur in the writings
of Prthiiddaka (864 AD), Bhattotpala (968 AD), Amaraja (c. 1200 AD) and the
Persian scholar Al-Birunt (b. 973 AD) leave no room to doubt that the revised

8See Khandakhadyaka (P. C. Sengupta’s edition), ch. 1, vs. 14 (comm.), p. 13, lines 16-18.
Also see p. 13, lines 26-27, and ch. IV, vs. I (i) (comm.), p. 91, lines 13-14.

9Ibid, Khandakhadyakottaram, vs. 2 (comm.), p. 150, lines 25-26.

10See Khandakhadyaka (Bina Chatterjee’s edition), Vol. I, p. 163, line 6. Also see Vol. TI,
p. 104, lines 23-24 and p. 120, line 4.

M Ibid, Vol. 11, tithinaksatrottaradhyayah, vs. 3 (comm.), p. 177, lines 13-14.
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Paulisasiddhanta was in conformity with the teachings of Aryabhata I under
the midnight day-reckoning. It is noteworthy that the commentators of the
Khandakhadyaka have shown special preference to Paulisasiddhanta in their
citations from the ancient siddhantas.

The followers of the Uttara Khandakhadyaka did not apply the above cor-
rection because the Uttara Khandakhadyaka conformed to the teachings of
the Brahmasphutasiddhanta of Brahmagupta and such a correction was not
prescribed there.

Note

The correction of —96’ for the Moon’s ascending node shows its appearance in
the school of Aryabhata I under the sunrise day-reckoning also. For example,
the bija correction prescribed for the Moon’s ascending node in the verses

MaTTedgeerg Jed |

ascribed to astronomer Lalla is based in the assumption that in the year 420
Saka (= 498 AD) the bija correction for the Moon’s ascending node was zero
and that in the year 670 Saka (= 748 AD) it decreased to —96'. Similarly, the
bija correction prescribed for the Moon’s ascending node in the verses

T ATOTERT AT TTET: |

F IIERT FAT: WA gURT I

TR ay e 3k wraETERT: |

T TITRTERT: WiehT Mg yuurafa: T |

TIWHFT 3% SoTy ITa=iegd |

s TopHT FaTosHTer FARTROT oF Had |

AEISTESHaETOT H TR
mentioned in Haridatta’s Grahacaranibandhanasamgraha (vv. 19-22(i)) and
quoted by Suryadeva in his commentary on the Laghumanasa (dhruvaka-
nibandha, 1-2) and by Nilakantha in his commentary on the Aryabhatiya
(iv. 48) is based on the assumption that in the year 444 Saka (= 522 AD) the
bija correction for the Moon’s ascending node was zero and that in the year
679 Saka (= 757 AD) it decreased to —96’. Assumption of —96" as the bja
correction for the Moon’s ascending node in the years 748 and 757 AD seems to



532 The Paricasiddhantika of Varahamihira (1)

have been due to the influence of the followers of the Purva Khandakhadyaka.
It must however be noted that whereas the followers of the Purva Khanda-

khadyaka used it as a fixed bija, the followers of the Aryabhatiya used it as a

. _. . . —96 —96 .
variable bzja taking its value to be 55 or 522 minutes of arc per annum.
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