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Sripati’s Rule for the True Daily Motion
of the Planets

Setsuro IKEYAMA

In the SiddhantaSekhara (hereafter SSS) 1,42-43, Sripati (ca. A.D. 1050)
gives a rule for computing the true daily motion of the planets. This
rule is quite complicated and seems to be inaccurate. This paper is to
explain how this rule is derived, with some approximations, from the
epicycle model, and to show how it is related with the method called
karnabhukti. 1 also suggest a possibility of corruption in the process of
the transmission of the Brahmasphutasiddhanta (hereafter BSS) 1 ,43-44*
where the same method as SSS is found.

The text of SSS M, 42-43 runs:

caficalakendragatih phalabhogyajyagunitadyagunena vibhakta/

vyasadalaghnaphalam Srutibhaktam tadrahitaSugatih sphutabhuktih//

syad avanitanayadikhaganam Sighragateh phalam adhyadhikam cet/

tam phalato’ pi visodhaya Sesam vakragatir bhavati dyucaranam//
which I propose to translate as:

Multiply the [mean] daily motion of Sighrakendra (44) by [the differrence of]
the Rsine [of the position of a planet where] the correction [is made] (J) and
divide by the first Rsine (=223). Mutiply the result by the Radius (R) and divide
by the hypotenuse (H). The result subtracted from‘the [mean] daily motion of
Sighra (ds) is the true daily motion of Mars and so on (42). When the result is
greater [than the mean daily motion of §ighra], it is subtracted from the result.
The remainder is the daily motion of the retrogression of the planets.

The formula prescribed here can be expressed as:

—ds—4f - L . R
A2=A4s— 40 593 " H- ¢))
The rule called karzabhukti is more frequently found in this context:
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(2) Sripati's Rule for the True Daily Motion of the Planets (S. IKEYAMA)

_15. R
46=148- 7. (@)

Let us explain how these two rules are  fgmua
derived (Figure 1). Let 6 and @ be the true
and the mean anomaly of a planet respect-
ively. We can easily get the following
proportion:

R:H=Rsinf : Rsind,
Rsinf=Rsinf - %
Assuming that the hypothenuse (H, karna) :

does not change in the consecutive two days,
we get a similar formula for the next day:

Rsin® =Rsinf - %

where ¢’ and 6’ are the true and the mean anomaly of the planet in
the next day. Taking the difference in two days, we get:

Rsinf’ —Rsinf=(Rsin# —Rsinb) - % 3)

It is here that an approximaiton is used: the interval in minutes for
the tabulated Rsines (225) is to the difference of the Rsines (J) as the
difference of the true or mean anomalies of a planet (6’—8 or §’—6) is to
the difference of the Rsines of the anomalies (Rsin 6 —Rsin@ or Rsin§’—R
sin §), that is:

225:J=(0"—60) : (Rsin§ —Rsinf),
225:J=(0"—0) : (Rsin@ —Rsinf),

which are rewriten as:

(R sin & — R sin 6) = (¢ —0) - —2%5— )
(Rsin @ —Rsin 8) = (& —8) - §£—5 ®)

From (3), (4), (5),

@ —6) - %qé'—é) 2—&%

— 1081 —
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3)
Thus,

—9=@-0) - &

where 6’ —6 and 6" —0 correspond to 40 and 46 respectively in formula
(2). Therefore we finally get:

4. R
46= 46 I
This is what is called karnabhukti.

Sripati’s rule was derived essentially on the same line, but he used
one more approximation:

225:223=(0"—0) : (Rsinf’ —Rsin @),
(Rsin @ — R sin 6) = (' —6) - 223

595 (6)
and he substituted it for (4). From (3), (5), (6), he got:
223 ’ J R
@ =0) - 535 ==0) - 555 >
R ’ ] i
o' ~0=@"~0) - 223 T H
A6=45 - 223 . R

T H
Because 40=4s— 42, this formula is rewriten as:

dA=ds—46 - T . R

223 "H"
The rule in BSS 1, 43-44 seems to mean:

A2 =Ads—Sighraphala - J . R

223 ' H

which, however, is inexplicable. Comparing the rule of BSS with that

of SSS, it is clear that they are versified in a similar style. Thus it is

reasonable to suppose that Sripati either had another recension or tried
to restore the verse of BSS.

% Sighraphalam bhogyajyasangunitam tv adyajivaya bhajet/

phalagunitam vyasardham vibhajayet Sighrakarnena//

labdhona Sighragatih sphutabhuktir bhavati labdham adhikam cet/

Sighragateh Sighragatim labdhat sam$odhya vakragatih//
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