Chapter 2

Spafitadhikarau - True Places of the Planets

1. The structure of the material world
a. Texts 1 - 14; the causes of the motions of the planets
b. Text 28; the maximum declination of the ecliptic and calculating the
declination of a point on the ecliptic
c. Texts 50 — 55; the cause of retrograde motion

2. Science
a. Texts 15 - 27; calculation and table of sines
b. Texts 31 — 33; finding the sines of intermediate angles
c. Texts 28 — 58; calculating the true position of planets
d. Texts 59 — 63; calculating the daily times of revolution and visibility
for the planets and stars
Text 64; calculating the position of planets in nakshatras
Text 65 — 69; calculating the tithi, yoga and karana and their times
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Text & Translation

2.01a adagyartipal kalasya mirtayo bhagaéacritau/
2.01b ¢éghramandoccapétékhyéa grahdéaa gatihetavau//

2.02a tadvéataragmibhir *baddhas tais savyetarapaéibhiu/ (2. naddhas)
2.02b prak paccad apakafiyante yathasannaa svadiimukham//

2.03a pravahékhyo marut tdas tu svoccabhimukham érayet/
2.03b plirvaparakaitas te *gatia yanti pathagvidhau//(2. gatér, pithagvidham)

2.04a grahat pragbhagaéardhasthat praimukhaa karfiati graham/
2.04b uccasaajro +apardrdhasthas tadvat pagcanmukha& graham//

2.05a svoccapakafita *bhagaéait praimukhaa yanti yad grahad/ (2. bhagaéat)
2.05b tat tefiu dhanam ity uktam aéaa pagcanmukhefiu *ca// (tu)

Forms of time, of invisible shape, stationed in the zodiac (bhagana), called the
conjunction (sighrocca), apsis (mandocca), and node (pata), are the cause of the
motion of the planets. The planets, attached to these beings by cords of air, are drawn
away by them, with the right and left hand, forward or backward, according to
nearness, toward their own place. A wind, moreover, called the provector (pravaha)
impels them toward their own apices (ucca); being drawn away forward and
backward, they proceed by a varying motion. The so called apex (ucca), when in the
half orbit in front of the planet, draws the planet forward; in like manner, when in the
half orbit behind the planet, it draws it backward. When the planets, drawn away by
their apices (ucca), move forward in their orbits, the amount of the motion so caused



is called their excess (dhana), when they move backward, it is called their deficiency
(rina).

2.06a *dakfiéottarato +apy evaa pato *rahuu svaraahasé/(2. dakiiéottarayor, rahug
ca raahasa)
2.06b vikfipaty efia vikiiepaa candradéndm apakramat//

2.07a uttardbhimukha& pato vikfipaty aparardhagau/
2.07b grahaa prégbhagaééardhastho yamyéayam apakarfiati//

2.08a budhabhéargavayou céghrat tadvat pato *yada sthitau/ (2. yathasthitat)
2.08b tacchéghrékarfiaéat tau tu vikiipyete yathoktavat//

In like manner, also, the node, Rahu, by its proper force, causes the deviation in
latitude (vikshepa) of the moon and the other planets, northward and southward, from
their point of declination (apakrama). When in the half orbit behind the planet, the
node causes it to deviate northward; when in the half orbit in front, it drives it away
southward. In the case of Mercury and Venus, however, when the node is thus
situated with regard to the conjunction (sighra), these two planets are caused to
deviate in latitude, in the manner stated, by the attraction exercised by the node upon
the conjunction.

2.09a mahatvan maéoalasyarkau svalpam evapakafyate/
2.09b magéoalalpataya candras tato bahv apakafyate/

2.10a bhaumédayo +alpamdrtitvac chéghramandoccasatjrakaiu/ (2. saajTitaiu)
2.10b daivatair apakafiyante sudiiram ativegitau//

2.11a ato dhanaréaa sumahat tefida gativacad bhavet/
2.11b akailyamaéas tair evaa vyomni yanty anilahatau//

Owing to the greatness of its orb (orbit?), the Sun is drawn away only a very little: the
moon, by reason of the smallness of its orb (orbit?), is drawn away much more. Mars
and the rest, on account of their small size, are, by the supernatural beings (daivata)
called conjunction (sighrocca) and apsis (mandocca), drawn away very far, being
caused to vacillate exceedingly. Hence the excess (dhana) and deficiency (rina) of
these latter is very great, according to their rate of motion. Thus do the planets,
attracted by those beings, move in the firmament, carried on by the wind.

2.12a *vakrétivakra vikala manda mandatard samé/ (2. vakranuvakra)
2.12b tatha céghrataré ¢éghra grahdéam afiladha gatiu//

2.13a tatraticéghra céghrdkhyd manda mandataré samé/
2.13b djvéti parcadha jTeya *ya vakra sativakragd//(2. +anya vakradika matd)

The motion of the planets is of eight kinds: retrograde (vakra), somewhat retrograde
(anuvakra), transverse (kutila), slow (manda), very slow (mandatara), even (sama);
also, very swift (sighratara), and swift (sighra). Of these, the very swift (atisighra),
that called swift, the slow, the very slow, the even — all these five are forms of the
motion called direct (riju); the somewhat retrograde is retrograde.



2.14a tattadgativacan nityaa yatha daktulyataa grahau/
2.14b prayanti tat pravakilyami sphuiékaraéam adaréat//

By reason of this and that rate of motion, from day to day, the planets thus come to an
accordance with their observed places (dris) — this, their correction (sphutikarana), |
shall carefully explain.

2.15a ragiliptantamo bhagau prathamaa jyardham ucyate/
2.15b tat tadvibhaktalabdhonamigritaa tad dvitéyakam//

2.16a ddyenaivaa kramat piéoan bhaktva *labdhonasaayutéu/(2. labdhonitair yutaiu)
2.16b *khaéoakau syuc caturviacajyardhapiéodu kramad amé//(2. khaéoakais)

2.17a tattvagvino +aikabdhikata ripabhiimidharartaval/(224, 449, 691)
2.17b khéikafitau parcagiinyeca baéarlipaguéendavau//(890, 1105, 1315)

2.18a ¢linyalocanapatcaikéc chidraripamunéndavau/(1520, 1719)
2.18b viyaccandratidhatayo guéarandhrambaracvinat//(1910, 2093)

2.19a munifiadyamanetraéi candragnikatadasrakau/(2267, 2431)
2.19b parcafifavifiayakiiééi kuTjarécvinagéacvinau//(2585, 2728)

2.20a randhrapaTcéitakayama vasvadryaikayamas tatha/(2859, 2978)
2.20b kataitactinyajvalana nagadricagivahnayau//(3084, 3179)

2.21a fiaiparcalocanaguéag candranetragnivahnayau/(3256, 3321)
2.21b yamadrivahnijvalana randhraglinydrnavagnayau//(3372), 3401)

2.22a rlipagnisagaraguéa vasvagnikatavahnayau/(3431, 3438)
2.22b projjhyotkrameéa vyasardhad utkramajyardhapiéoikau//

2.23a munayo randhrayamalé rasafialka munégvarau/(7, 29, 66, 117)
2.23b dvyaiitaika rlpafiaddasrau sagararthahutacanau/(182, 261, 354)

2.24a khartuvedd navadryarthé diindgas tryarthakuvjaréu/(460, 710, 853)
2.24b nagambaraviyaccandra ripabhudharacaikarau//(1007, 1171)

2.25a cararéavahutacaika bhujaigakficarendavau/(1345, 1528)
2.25b navariipamahédhraika gajaikaikanicakardau//1719, 1918)

2.26a guéagvirlipanetraéi pavakagniguéagvinau/(2123, 2333)
2.26b vasvaréavarthayamalds turaigartunagagvinau//(2548, 2767)

2.27a navéafbanavanetraéi pavakaikayamagnayau/(2989, 3213)
2.27b gajagniségaraguéd utkramajyardhapiéoakau//(3438)

The eighth part of the minutes of a sign is called the first sine (jyardha); that,
increased by the remainder left after subtracting from it the quotient arising from
dividing it by itself, is the second sine. Thus, dividing the tabular sines in succession



by the first, and adding them, in each case, what is left after subtracting the quotients
from the first, the result is twenty-four tabular sines (jyardhapinda), in order, as
follows: 225, 449, 671, 890, 1105, 1315, 1520, 1719, 1910, 2093, 2267, 2431, 2585,
2728, 2859, 2978, 3084, 3167, 3256, 3321, 3372, 3409, 3431, 3438. Subtracting
these, in reverse order, from the half diameter, gives the tabular versed sines
(utkramajyardhapindaka): 7, 29, 66, 117, 182, 261, 334, 460, 579, 710, 853, 1007,
1171, 1345, 1528, 1719, 1918, 2123, 2333, 2548, 2767, 2989, 3213, 3438: these are
the versed sines.

2.28a paramdapakramajya tu saptarandhraguéendavau/(1397)
2.28b tadguéa jya trijévapta taccapaa krantir ucyate//(2. ifiyate)

The sine of the greatest declination is 1397; by this multiply any sine, and divide by
the radius; the arc corresponding to the result is said to be the declination.

2.29a graha& saacodhya mandoccat tathé ¢éghréd vicodhya ca/
2.29b ceflaa kendrapadaa tasmad bhujajyé koiir eva ca//(2. kendraa padad)

2.30a gatad bhujajya vifiame gamyét kotiu pade bhavet/
2.30b *yugme tu gamyad bahujyé koiijyé tu gatadd bhavet//(2. same)

Subtract the longitude of a planet from that of its apsis (mandocca); so also, subtract it
from that of its conjunction (sighra); the remainder is its anomaly (kendra); from that
is found the quadrant (pada); from this, the base sine (bhujajya), and likewise that of
the perpendicular (koti). In an odd (vishama) quadrant, the base sine is taken from the
part past, the perpendicular from that to come; but in an even (yugma) quadrant, the
base sine (bahujya) is taken from the part to come, and the perpendicular sine from
that past.

2.31a liptés tattvayamair bhakta *labdhaa jyapiéoikaa gatam/(2. labdha jyapiéoika
gatau)
2.31b gatagamyéntarabhyastaa vibhajet tattvalocanaiu//(225)

2.32a tadavaptaphalaa yojyaa jyapi€oe *gatasaajrake/(2. gatasaajTite)
2.32b syat kramajyavidhir ayaa utkramajyasv api smatau//

2.33a jyaa *projjhya cefiaa tattvacvihataa tadvivaroddhatam/(2.
projjhyényattattvayamair hatva)(225)
2.33b saakhyatattvagvisaavarge *saayojya dhanur ucyate//(2. saayojyaa) (225)

Divide the minutes contained in any arc by two hundred and twenty five; the quotient
is the number of the preceding tabular sine (jyapindaka). Multiply the remainder by
the difference of the preceding and following tabular sines, and divide by two hundred
and twenty five. The quotient thus obtained add to the tabular sine called the
preceding; the result is the required sine. The same method is prescribed also with
respect to the versed sines. Subtract from any given sine the next less tabular sine;
multiply the remainder by two hundred and twenty five, and divide by the difference
between the next less and next greater tabular sines; add the quotient to the product of
the serial number of the next less sine into two hundred and twenty five; the result is
the required arc.



2.34a raver mandaparidhyaacé manavau ¢étago radau/ (14, 32)
3.34b yugménte vifiaménte tu nakhaliptonitas tayou//

2.35a yugmante +arthadrayau *khagnisurau siirya navaréavau/(2. khagniu surés)(75,
30, 33, 12, 49)
2.35b oje dvyaga vasuyama rada rudrd gajabdayau//

2.36a kujadénéda *atau ¢éghré yugmante +arthégnidasrakau/(2. tatag caighryd)(235)
2.36b guédagnicandrau *khanagd dvirasakfiééi go+agnayau//(2. khégéc ca)(133, 70,
262, 39)

2.37a ojante *dvitriyamald dvivigve yamaparvatéu/(2. dvitrikayaméau)(132, 72)
2.37b khartudasré viyadvedau ¢éghrakarmaéi kértitau//(260,40)

2.38a ojayugmantaraguéa bhujajya trijyayoddhata/
2.38b *yugme vitte dhanaréaa syad ojad tinadhike sphuiam// (2. yugmavatte)

The degrees of the Sun’s epicycle of the apsis (mandaparidhi) are fourteen, of that of
the Moon, thirty-two, at the end of the even quadrants; and at the end of the odd
quadrants, they are twenty minutes less for both. At the end of the even quadrants,
they are 75, 30, 33, 12, 49; at the odd (oja) they are 72, 28, 32, 11, for Mars and the
rest. Farther, the degrees of the epicycle of the conjunction (sighra) are, at the end of
the even quadrants, 235, 133, 70, 262, 39; at the end of the odd quadrants, they are
stated to be 232, 132, 72, 260, 40, as made use of in the calculation of the conjunction
(sighrakarman). Multiply the base sine (bhujajya) by the difference of the epicycles at
the odd and even quadrants, and divide by radius (trijya); the result, applied to the
even epicycle (vritta), and additive (dhana) or subtractive (rina), according as this is
less or greater than the odd, gives the corrected (sphuta) epicycle.

2.39a tadguée bhujakoiijye bhagaéaacavibhdjite/
2.39b tadbhujajyaphaladhanur méndaa& liptadikaa phalam//

By the corrected epicycle multiply the base sine (bhujajya) and perpendicular sine
(kotijya) respectively, and divide by the number of degrees in a circle: then, the arc
corresponding to the result form the base sine (bhujajyaphala) is the equation of the
apsis (manda phala), in minutes, etc.

2.40a *caighryaa kobiphalaa kendre makaradau dhana& smatam/(2. caighre)
2.40b saacodhyaa tu *trijévayda karkyadau kobijaa phalam//(2. trijévatau)

2.41a tadbdhuphalavargaikyan milaa karéac calédbhidhau/
2.41b trijyabhyastaa bhujaphalaa calakaréavibhégjitam//

2.42a labdhasya cépaa liptadiphala& *caighryam ida& smatam/ (2. caighram)
2.42Db etad adye kujadénda caturthe caiva karmaéi//

The result from the perpendicular sine (kotiphala) of the distance from the
conjunction is to be added to radius, when the distance (kendra) is in the half orbit
beginning with Capricorn; but when in that beginning with Cancer, the result from the



perpendicular sine is to be subtracted. To the square of the sum or difference add the
square of the result from the base sine (bahuphala); the square root of their sum is the
hypotenuse (karna) called variable (cala). Multiply the result from the base sine by
radius, and divide by the variable hypotenuse: the arc corresponding to the quotient is,
in minutes, etc., the equation of the conjunction (saighrya phala); it is employed in the
first and fourth process of correction (karman) for Mars and the other planets.

2.43a mandaa karmaikam arkendor bhaumadénam athocyate/
2.43b *caighryaa manda& punar méndaa caighryaa catvary anukramét//(2.
caighraa)

2.44a madhye ¢éghraphalasydrdhaa mandam ardhaphala& tathd/
2.44b madhyagrahe *mandaphalaa sakala& caighryam eva ca//(2. punar méndaa)

2.45a ajadikendre sarveiida *caighrye mande ca karmaéi/(2. méande c¢aighre)
2.45b dhanaa grahaéaa liptadi tuladav réam eva ca//

The process of correction for the apsis (manda karman) is the only one required for
the Sun and Moon: for Mars and the other planets are prescribed that for the
conjunction (saighrya), that for the apsis (manda), again that for the apsis, and that for
the conjunction — four, in succession. To the mean place of the planet apply half of
the equation of the conjunction (sighraphala), likewise half the equation of the apsis;
to the mean place of the planet apply the whole equation of the apsis (mandaphala),
and also that of the conjunction. In the case of all the planets, and both in the process
of correction for the conjunction and in that for the apsis, the equation is additive
(dhana) when the distance (kendra) is in the half orbit beginning with Aries;
subtractive (rina), when in the half orbit beginning with Libra.

2.46a arkabahuphaldbhyastd grahabhuktir vibhajita/
2.46b bhacakrakalikabhis tu liptdu karya grahe +arkavat//

Multiply the daily motion (bhukti) of a planet by the Sun’s result from the base-sine
(bahuphala), and divide by the number of minutes in a circle (bhacakra); the result, in
minutes, apply to the planet’s true place, in the same direction as the equation was
applied to the Sun.

2.47a svamandabhuktisaacuddha madhyabhuktir ni¢apatet/
2.47b dorjyantaradikaa kitva bhuktav dééadhanaa bhavet//

2.48a grahabhukteu phalaa kéryaa grahavan mandakarmaéi/
2.48b dorjyantaraguéa bhuktis tattvanetroddhata punau// (225)

2.49a svamandaparidhikiiuééa bhagaéaacoddhata kalau/
2.49b karkyadau tu dhana& tatra makaradav aéaa smatam//

From the mean daily motion of the Moon subtract the daily motion of its apsis
(manda), and, having treated the difference in the manner prescribed by the next rule,
apply the result, as an additive or subtractive equation, to the daily motion. The
equation of the planet’s daily motion is to be calculated like the place of the planet in
the process for the apsis: multiply the daily motion by the difference of tabular sines



corresponding to the base-sine (dorjya) of anomaly, and then divide by two hundred
and twenty five; Multiply the result by the corresponding epicycle of the apsis
(mandaparidhi), and divide by the number of degrees in a circle (bhagana): the result,
in minutes, is additive when in the half-orbit beginning with Cancer, and subtractive
when in that beginning with Capricorn.

2.50a mandasphudékataa bhukti& projjhya céghroccabhuktital/
2.50b tacchecaa vivareéatha hanyat trijyantyakaréayou//

2.51a calakaréahataa bhuktau karée trijyadhike dhanam/
2.51b aéam Une +adhike projjhya ceflaa vakragatir bhavet//

Subtract the daily motion of a planet, thus corrected for the apsis (manda), from the
daily motion of its conjunction (sighra); then multiply the remainder by the difference
between the last hypotenuse and radius, and divide by the variable hypotenuse (cala
karna): the result is additive to the daily motion when the hypotenuse is greater than
the radius, and subtractive when this is less: if, when subtractive, the equation is
greater than the daily motion, deduct the latter from it, and the remainder is the daily
motion in a retrograde (vakra) direction.

2.52a durasthitau svacéghroccéd grahau ¢ithilaragmibhiu/
2.52b savyetarakafitatanur bhavet vakragatis tada//

2.53a katartucandrair vedendraiu ¢linyatryekair guéafitabhiti/(164, 144, 130, 83?)
2.53b cararudrai¢ caturthefiu kendra&cair bhisutadayau//(115)

2.54a bhavanti vakriéas tais tu svaiu svai¢ cakrad vicodhitaiu/
2.54b avacifildacatulyaiu svaiu kendrair ujjhanti vakratam//

2.55a mahattvéc chéghraparidhel saptame bhagubhtisutau/
2.55b afitame jévacacaijau navame tu ¢anaiccarau//

When at a great distance from its conjunction (sighrocca), a planet, having its
substance drawn to the left and right by slack cords, comes then to have a retrograde
motion. Mars and the rest, when their degrees of commutation (kendra), in the fourth
process, are, respectively, 164, 144, 130, 163(?) and 115, become retrograde (vakrin):
and when their respective commutations are equal to the number of degrees remaining
after subtracting those numbers, in each several case, from a whole circle, they cease
retrogradation. In accordance with the greatness of their epicycles of the conjunction
(sighraparidhi), Venus and Mars cease retrograding in the seventh sign, Jupiter and
Mercury in the eighth, Saturn in the ninth.

2.56a kujarkigurupéatanéda grahavac chéghrajaa phalam/
2.56b vamaa titéyakaa mandaa budhabhargavayou phalam//

2.57a svapatonad grahaj jéva céghrad bhagujasaumyayou/
2.57b vikiiepaghny antyakaréapté vikfepas trijyaya vidhou//

2.58a vikfiepapakramaikatve kréntir vikiiepasaayuté/
2.58Db digbhede viyuté spafiia bhéskarasya yathégaté//



To the nodes of Mars, Saturn, and Jupiter, the equation of the conjunction is to be
applied, as to the planets themselves respectively; to those of Mercury and Venus, the
equation of the apsis, as found by the third process, in the contrary direction. The sine
of the arc found by subtracting the place of the node from that of the planet — or, in
the case of Venus and Mercury, from that of the conjunction — being multiplied by the
extreme latitude, and divided by the last hypotenuse — or, in the case of the Moon, by
Radius — gives the latitude (vikshepa). When the latitude and declination (apakrama)
are of like direction, the declination (kranti) is increased by the latitude; when of
different direction, it is diminished by it, to find the true (spashta) declination: that of
the Sun remains as already determined.

2.59a grahodayapraéahaté khakhaftaikoddhata gatit/
2.59b cakrasavo labdhayuté svahoratrasaval smatat//

Multiply the daily motion of a planet by the time of rising of the sign in which it is,
and divide by eighteen hundred; the quotient add to, or subtract from, the number of
respirations in a revolution: the result is the number of respirations in the day and
night of that planet.

2.60a kranteti kramotkrammajye dve katva tatrotkramajyaya/
2.60b hénd trijya dinavyésadalaa taddakiiéottaram//

Calculate the sine and versed sine of declination: then radius, diminished by the
versed sine, is the day-radius: it is either south, or north.

2.61a krantijya viiiuvadbhaghné kiitijya dvadacoddhaté/
2.61b trijyaguédhoratrardhakaréapté carajasavau//

2.62a tatkarmukam udakkrantau *dhanacané pathaksthite/(2. dhanahang)
2.62b svahoréatracaturbhage dinaratridale smate//

2.63a yamyakrantau viparyaste dviguée tu dinakfiape/
2.63b vikiiepayuktonitayé krantyd bhanam api svake//

Multiply the sine of declination by the equinoctial shadow, and divide by twelve; the
result is the Earth-sine (kshhitjya); this, multiplied by radius and divided by the day-
radius, gives the sine of ascensional difference (cara): the number of respirations due
to the ascensional difference is shown by the corresponding arc. Add these to, and
subtract them from, the fourth part of the corresponding day and night, and the sum
and remainder are, when declination is north, the half-day and half-night; when
declination is south, the reverse; these, multiplied by two, are the day and night. The
day and the night of the asterisms (bha) may be found in like manner, by means of
their declination, increased or decreased by their latitude.

2.64a bhabhogo +aiitacatéliptdt khagvigailds tatha titheu/
2.64b grahaliptdbhabhogépté bhani bhuktya dinadikam//

The portion (bhoga) of an asterism (bha) is 800 minutes; of a lunar day (tithi), in like
manner, 720. If the longitude of a planet, in minutes, be divided by the portion of an



asterism, the result is its position in asterisms: by means of the daily motion are found
the days, etc.

2.65a ravénduyogaliptabhyo yoga bhabhogabhéjitau/
2.65b gatd gamyéc ca fiafilighnyo bhuktiyogéptanaoikau//

From the number of minutes in the sum of the longitudes of the Sun and Moon are
found the yogas, by dividing that sum by the portion (bhoga) of an asterism. Multiply
the minutes past and to come for the current yoga by sixty, and divide by the sum of
the daily motion of the two planets: the result is the time in nadis.

2.66a arkonacandraliptabhyas tithayo bhogabhajitau/
2.66b gatd gamyag ca fiafidighnyo naoyo bhuktyantaroddhatad//

From the number of minutes in the longitude of the Moon diminished by that of the
Sun are found the lunar days (tithis), by dividing the difference by the portion (bhoga)
of a lunar day. Multiply the minutes past and to come of the current lunar day by
sixty, and divide by the difference of the daily motion of the two planets: the result is
their time in nadis.

2.67a dhruvagi cakunir nagaa tatéyaa tu catuiipadam/
2.67b kiastughnaa tu caturdagyau kaiéayac caparardhatau//

2.68a bavédeni tatau sapta cardkhyakaraéani ca/
2.68b mase +afijakatva ekaikaa karaéanaa pravartate//

2.69a tithyardhabhogaa sarvefida karaéanaa prakalpayet/
2.69b efid sphutagatiu prokta suryadénaa khacariéam//

The fixed (dhruva) karanas, namely Sakuni, Naga, catushpada the third, and
Kinstughna, are counted from the latter half of the fourteenth day of the dark half-
month. After these, the karanas are called moveable (cara), namely Bava, etc., seven
of them: each of these karanas occurs eight times in a month. Half the portion
(bhoga) of a lunar day is established as that of the karanas. Thus has been declared
the corrected (sphuta) motion of the Sun and the other planets.



