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INTRODUCTION

The Vedangajyautisha 18 as obscure as 1t 1s old
It 13 one of the six Angas of the Vedas While the
other Angas go to explan the phonetics the formation
of the words the meining of the words the prosody, and
the procedure of sacrificial performance, the Jyautisha
determines the time of performng the saenfices It
found m two recensions the Rigvedijyantisha and the
Ynjurvedayyautishy  Though the contents of both the
recensions are the same they differ 1n the number of
the verses contained 1 them While the former con
sistsonly of 86 verses, the latter 1s found to contain about
44 verses  Llns difference m the number of verses s
probably due to the addition of the later annotatory
verses to those of the text itself by the school of the
Adhvaryu priests with whom 1t was 1o frequent use

Regarding the date of the Jysutisha the late
S amikannu Pillai says i lus Indian Ephemens Vol 1
Part I Page 448 as follows —

The location of the summer and winter
solstices in the middle of Asleshn and the beginning
of Dhamshtha referred to by Varahambhiea both 1n
Ins Bribateambity and Panchasiddhantica 15 ewa
dently that recorded m the Vedangyywutisha It
myy be sud that Varbambira s work stands ot
the centre of « penod of tstronomy whose span 13
3,000 jears at the one end of wlich we stand
and at the other end the Vedangajyautisha It 1s
known from 1nodern astronomy thet the movement
of the precession 15 one degree for every 72 yenrs
Now the distance of the smtuation of the summer
solstice at the begmnmg of Ardri at tle present
time from that m the middie of Aslesha at the
time of the Vedangyyautisha 1 1182 —67% thats
457 degrees  Tlus gives at the rate of one degree
m 72 vears 4ot X 72=3£%82 veare Roughly
speakiny it may be sud that the Ved ingaysantiha
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ervation must have been made 3 300 years before
j\blgnlglﬁ, that 15, about BC 1400 Sumlarly
1if we bise the date of Vardbanihirt on the Jocation
of the solstitial point recorded n his worhs, 1t will
be AD 332, for the difference between the mitua
tion of the summer solstice 1t the present tnng (:} D
1916) and that observed and recorded by Variha
milury o hus time 15 22 degrees which at the rate
of 72 jears per degree gives 1,584 jears that had
elapsed from the time of Virihammhr till 1916
In other words it wonld plice Varibamibira m
AD 800, wherens he actually lived and wrote
about AD 550 Here the error of 250 yvears 1s
etidently due to the errot made 1n obcery mg the
exact position of the sumimer <olstice 4t the ume of
Varbumbira  Allowmg the <une propottion of
eiror for previous epochs,

the antiqmty of the
Vedangyyyautichr ohservation, 1ecorded m the

Jyautishy, m1y o hve to be reduced by &%,

that 13 £, m other words from 3300 vears to
2792 years before now that 1s from [ C 1400 to
BC 850

?ull]m{ Period when correct
11d been made m Ing
wd thit was when the vernnl equinos Wa’: l1'11
M‘r}ﬁ\sm\ Ole\l\sIr\tn longitude £2° ug mnstead of
M &svim O longitude  ag a ¥
e ef);c)ch - 0 Vardhamiliure's tune

. st by y
mhir's onp epoch by 531 x7§ =pl]‘e(f(():g<e(214‘=.‘§38hlq0
5

Jears that is, that thg obseryation was made, and

the Yeda 1 wiyg, o1 beleyeq
B8 chmposed  hout BC ':;500 t%}ft a’l‘llldg‘(lntg

Jaus before now |14 Peniod 4l o may paye to be

astrononne observations
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cut down by (', 5 400 vears bemg reduced to the
tune of 900 or 1,000 years, and the Vedic ntiquity
brought down from BC 3500 to the region of
BC 2500 The latter date more nearly approx
mates whit we might call the philologist s Vedic
period (according to Max Muller, Weber, Macdon
nells Ind Lat, 1909, Page 11 &c¢), as distinguashed
from the astronomer s Vedic period’
Tins 15 n fair estimate of the date ot the Vedang:
Jyautisha and there 1s no rewon why 1t should not be
accepted It 15 partly to this hugh antiquity and partly
to the appearince on the scene of what are called the
Siddhantas that we owe much of the obscunty of the
verses of the Vedangajynutisha In his notes on this
work the late Dr Tlubaut has clearly expluned verses
«1 to 10, 18, 21, 24, 28 and 30 to 40, leaving the 1est as
obscure These verses would have 1emamed obscure
and unexpluned for ever if we have not recerved hght
from an unexpected quuter 1 mean the Jama astro
nomical works, such s the Suryapragnaptt and the
Jyotishkaranda mn which the ystem of the Vedang:
jyautisha 15 almost exactly reproduced Tue very words
of the eleventh verse which has baffled the ~ttempts ot
scholars at its mterpretation are found translated m
Praknt mn the Swyapragnapts 1t 15 very curnous to
find that while the Bralmans took to the Siddhntas
lewving the sough method ot calenlation of the Vedanga
Jyautisha m spite of thenm persistent attachment to
whatever 15 1ncient, the Jaas should preserve the Sacri
fier] calendar m spite of their revolt agunst the Vedic
saenhees  Probably the calendar was used not merely
for sacrihicial pumposes, but nléo for the observance of
other religious customs performed on New Moon and Full
Moon Days, 2ud on the days of solstices and equmoxes
The reason why preference was given to the Siddhantas
over the Vedangajyautisha lLowever <wred the latfer
might have been mn the view of the priests 13 evidently
the more acenrite method of determiming the Trthas and
, the Nakshatras taught i the Siddhantas than in the
Vedangajyautisha The modern orthodox astronomers
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of Indin who blindly eling to the Siddhantas may tike
a lesson from thne and reform thar ealendr an the hight
of modern scientific astronomy

In lis Motes on Fiindu Astionomy, Dr J Durgess
s1ys that “the figures (of the Vedanga) give for the
moon s sdereal revolution 27 3184 33 and for the svno
dical monthi 20 516129 dyys, that for every 19 jears
the synodical months 1ccording 1o the Vedangajy autish
must be m defect by 3399 days, wiile the wdereal
months would be in defect bv 2 093 davs and the solar
years themsclves would be m excess v 14 081 days,
and that the system of the Vedangnyautisha 1< a
primitive and rough method of obeeryation ”

Regarding the serviceableness of the Vedinga
1yutisha 1n spite of the defective methiod of ealenlation
taught m t, the late Swamuhannn Pillu says (Indi
Ephemeris, Page 447) as follows —

“If tobe on the safe mide we suppose the
Vedangajyautisha was current even 600 years before
the Clinstian ern, how did it happen tht the pram
tive and rough nethod adverted to by Dr Burgess
g‘.?. cy;ot }\'\sm%l its followers in confusion and disaster ?

3 e pomnts out, ~fter 19 years, Tithng
under the Vedangajyautisha must oceur 37 days
late, 1t must follow that after 19 Jears people 3[(1
etther have Ikept New Moon Dy “]]E“ ‘.)\ nou 3
days old was shining 1 the shy or huy -
theb Xledangu“auhﬂn ltogather ¢ gven up

1 obal
gnm\tnyc ::'Ll;e;cﬁ}o:ftbtg a]tm:":;} Il)ml;le’ hosweser
so regardless of Junar ph 1ses ag :; ci:]e(e’“’l-‘l:ﬁu;? be
the fourth day ufpher \\nm(::);
tem s the Vulmgq)y.mh-xhu,
tion from the . xwom, that no

it o Al recurrence of

Otherwie ti
m 20 yars
m such oy

nded to be worked
should comn

s Magha Sukla 1
anwshibia Nhshatya

8y that onee m 6 ye
crde with moon 1n I))hx
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and sun m Dbamslitha Nakshatra nt the time of
Uttarayant  Such schemes mn substance are found
2l over the world A scheme of this description 1s
called a tied lunar calendar , that s, a lunar calendar
s0 constructed that 1t may periodically fall mto Ime
withe the solar yenr The Jews and the Greeks,
among tneient nations of whose calendars we have
precise information, had each of them a tied lunar
calendal, but without the specal Indian detarl of
Naksbatras In all such calendars the essential
thing 1s that the recuirence of lunar Tithis, as we
call them 1n India or lunar phases s they are
cilled m Greeh, should correspond to actual fict,
and m India under the Vedangayyautishn as well
as under the lnter Suryasiddbanta, which we now
observe theie 15 another tie, that of the Nakshatras
wlose actual recurrence also the calendu should
futhfully represent Such a calendar 19 subject
to a very ready and natural test, because the scheme
of Tithis can be tested every fortmght by com

partson with the full moon and the new moon

there may be au error of 2 smgle day, the first
phasis or “ppetwrince of the moon after she hns
become new bemg for instince declared by the
calendar 1 duy too late or 1 dyy too early, but the
error would never be permutted to exceed 1 s ngle
dvy, and would be rectified by droppmg ~ Ththnm
the count, which we now call 4 Kshaya Tithy, o2
by ndding v day to the lunar month makmg 1t
consist of 30 mstend of 29 Tuthis  The wlvtaz
of the Indian Nakshitrt svstem 1s that it provides
< <afeguard vnd » remedy yzunst m error of even
a smgle day which might occur, 2as just shown,
under « pure Tith: system The moon covers
whole Nakshatry space of 13} degrees m the
heavens m the course of 1 smgle day, and f the
enlendar sliows her to be in a Nahshatrs different
from that whieh she actuilly occupies we do not
want to wut unt1l New Moon or until Full \oon
to di~cover the error, wnd could rectify 1t at once by
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Nakshatrn space m 13 528013 days, according to
modern Kuropean astronomy, and n 13 528102
day s weording to the second Suryasiddhinta, nd
i 13 55, according to the Vedingayyanbisha
Although we cannot visibly see the sun occupymg a
pwrticular Nakshatia space by day, we know from
the Nahshitrn coming to the zemth At midmght
that the sun must ther be i » Nakshatra 180
degrees removed from the zemth Nakshatry, so
that 1f we have previously mapped out the ecliptic
mto 27 Nakshatra spaces (whether equal or unequal
does not matter for our present purpose) we should
know from the zentth Nakshatra at midmght what
Nahshatre the sow was m at that moment, ang
since the Nakshatra space or amy part of 1t can
occupy the zemth for only 13' dvvs 1t follows that
an epror 1n the calendar regarding the sun g position
among the Nakshatras cin be detected after 137
days 1 any case after 27 days or after the sun
has done two Nakshatra spaces
Regarding the tied lunar year the same learpe}
scholar says as follows —

¢ The lupar year 1s tied to the solar year, but
1t 1s tied loosely, that 15 1n such a way that the
lunar year may begm from 1 to 29 days before the
solar year, but 1t must begin before the solap Jear
and within one month betore the commencement of
the solar year Smmlarly although the Vedang,
Jysutisha says that 5 years should conust of 1 8%0
days or 62 synodical months, or 61 sideral mox;(hq
1t did not mean that any extensive deviatioyg fmn’
the actual solar and lunar phenomeng shonlg l,]
permutted for the sike of the 1,830 days Wh i
actually took place under the Vedang-qya“ma
may be ascertained by studying the actua] degyy, o
of solar and lunar phenoment under such 5 gtsm
arer & Amg semes of yous stera

Bor facilitating such a study he has Append,
tibles A and B which me 1eproduced lep,*. ed tyo
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900
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1902
908
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1914
1915
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1917
1918

1me
1990
1921
1922
1923
1924
192>
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February

2
TFebruary 3
Febroary 4
February &
February 6
¥ bruary 8
Tebruary 4
Febraary 10
February 16
Eebruary 12
February 12
February 13
February 14
February 16
February 18
February 18
February 18

February 18
Febraary 20

Fabruary 20

February 21
February 22

February 21
February o
February 2
Eibraary o0
Febroary 23
Pebroary 26
March 2
March 3

February &

%
x

Magha Sokls

Magha Sokla
Magha Bahata
Maghs Sahla
Magha Bahula
Magha Sukla

18
10

4
1

Magbs Sakls 13

Magha Bahula
Magbs Sukhy
Ve ba Rahala
Magha Suklx
Magbe Sukls

1
]
4

13

Maghs Dabula 10

aghs Sukla

VIaghs Babinda 4

Magha S ikla
Magha Sukls

Magho Babula
AMagha Sulis
faghs Babuls
Saghs Sukla
Machs Bukla
aghs Bah 112
Maghs Sukls
Magha Bahula
Maghs Sukla
Magha Sukla

T

1
13

10
1
1

1
3
10
7
1
1
i1

Moon inDhani , Sun 1
Dhan

Moon 1n Ardes

Moon in Anoradha
Moon in Asving
Moon in Uttaraphalg
Moon i1 Dhanishtbs
Afoon in Ardra

Moon ju Anaradha

wou m Asvin

Moon s Uttaraphelg

Moon o Ubsnust tha

Moon in Arira

Moon i An iradbia

Moon in Asvim:

Aoon in Uttaraphalg

\oon in Dhanishtba

Afoon in Punarvasn (not
Ardra)

Moon 1n Anoradha
Moon 1 Tharani (mot

aviny
VMoon in Hasta (ot Uttara

Moon 1n Dhanishths
Moon i Tuparvasn (uot

rdra)
Moon m Jyesbtha (pot Ana
radha)
Noon ms Tharnt {not
svinl)
Voon 1 Hasts (not Lttara-
halg )
Moon in Dhamshths
Moon m Pushys (uot Ardra)
Moot 1 Jyeshtba (not
‘Anuradha)
oon 1 B arani (not
vir)
Moon m Fasts (ot Litars
"
Moen i Sstabhisha; (not

hatsbitlie)
Moon 1n Dhanightha t

30 Years Cyork (VEDANGAJFAUTISHA)

) 30 true tropical years {modern)=10957 27 days

{1
{365 2422408 days a year)
3

2) 30
(365 256354 d.

true sidereal yemrs {modern)=10957 b9 days

a¥s 4 year)

(3) 371 synodical months (6% 62 1uss 1) =1095385 days
(Suiya Siddhanta at 2) 530588 days per month)

Dafference between (2) and (8)=181 dwys for over

30 years
(4) 401 mdereal Tunar months (B X 67 less 1)=10955 g9
days (Surya Siddhanta at 27 2167 d+ys to ewch sideren] montl}
Dufference betweon (8) ind (4)=014 of a day

“Bun s longitude on March 3 319 degrees — nearly 1
degrees) not Diumrshtha (203 3 degrees) & v Turvbiedm g

an 5 longitude on February 3 —

(293 3 degrees)

292 degrees ¢ ¢ ractically Dhanlh(py
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§80 Yrans' Crorr (Vypannass AUTISIA)
(D) 480 true tropieal years nodern) =176, 116 2755814

{6) 180 truo mdereal yeurs (modeen) = 175,423 0142 days

(7) 180 Vedangmynntishs years (16 ¥ 471 months + 1
monthy= 175 323 100036 dna=
{

\
$) Diffirenca bctwern (5) and (7)=6 826 days

9) . “ (6) ind (7)=0 057 days =1 hr 20
for 480 y carg or 10 seronds of
time Por annuim

(10) . " (5) and (7) for 1,440 =3X180 yertrs
18 20 178 duys -

(11) 6 #17 lanar mdereal months {16 X401+1 month)—
176 323 156 days

12) Differenco between (7) and (11)=005%1% of o day
Conctusion ~—(a) The Vedangajyautisha year would m the
course of 4B0 years become a truc sidereal year differing from
the modern true sidereal year by 208 palas for 480 3ears, or by
less than half a pala or 10 seconds of tame per Aannum
(b) From dilferences (9) and (12) 1t follows that aftcr 480
sueh Vedangayysutisha years as are here supposed, the Yo of
yeurs must begin once more with Magha dukls 1, the moon 1n
DY hthia and sun i D
(c) From difference (10) 1t follows that a peniod of at
least 1440 years muost other considerationg upart, separate the
aommhencl..mﬂnt of the Vedanyyyutisha em from Varthyamiura's
apne .
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ENITANATORY NOTE

The workig of the Vedanmpautiha ealendar
was very much hhke the working of the modern ]nilnn
cilendar mn that during the curreney of - normal Yuga
of 3vews 1¢ aYug begmning when the sunas well
as the moon was 1 Dh imehtha Nakshatra on Magha
Suklt 1 the lunar month of Magba mught begm any
time from 0 to 29, days before the sun had reaclied
Dhamishthads €293), juct 1s the modern lunar lear
(Chaitr Pratipad) begns at mtervals vary mg from ¢
10 295 davs before the sun reaches the Asvinad; or
Meshadi (0) but after the expiry of the first normal
Yuga the month of Magha would begin 1t var mg
tersale from 4} to 29° days after the sun had reached
Dbamishths Nakshatrn 4 tear i which the month of
Magha was gomng to begm 291 days after the sun had
reached Dhamshthn weuld be 1 year when the 62nd

month would begim with the sun an Dhamishtha,  fq
<uch « case 11l thn

notion of an Adhihg montl

What 1s indicated m the V
2 first outlme of the generl
remember that at the tyme wrting was not hnown and
the rules hnd to be committed entirely to memory  Ag
wsuil such roles w ere bref amplxthegxmtxc, Jving
down prineiples rther thay formulr

It has not hutherto been <uspecteg that the ryle
aborut weertng an Adhika month twice 1 the conr<s
fqu Yrs must have beey subject to exceptions A
ittle e

however, thqt
month hag t0 be 1ncerteg N > Wt an Adinka

edrngayy rutiha 1 only
eldendar Yo must



Xm

sun gams } day, and that when the difference between
the suns and the moons movements amounts io a
month an Adhihn month 1s added  The deviation at
any moment from the standaxd Yuga could be measured
by the sun s Nakshatra, no deviauon except of o trivial
nature bewng permutied m regard to the wmoons Tithy
and the moons Nakshatra ~ If vhe suns Nakshatre
was 296 diys short of Dhamshtha, then an Adhika
month was added and the same considerttion would
lead to the converse rule (though this 1s not expressly
stated) that 1if the sun bad reached Dhamshthad: 29}
days before Magha Sukla 1 the lunar calendar should
lose an Adhka month

Examples are given 1bove of different persods after
whieh a rectification of the Vedangajyautisha calendar
mght have been effected by dropping or adding an
Adbrka month

The shortest period within wiich the error conld
have been rectified was 30 years or 6 Yugas 1f wn
Adluka mooth (synodical as well s <idereal) was
dropped at the end of 30 years the ahove table shows
that as the mmediate result the length of the synodical
month a5 well 15 of sudorea) month would have been
conssderably improved The length of the solar jear
would have become 3652 days instend of 366 2 days
By continuing the correction for & cycles of 30 years
and tabulatmg the progress after two more ordinary
Yugas of & years each we reach a surpusing result
2z an exchigmos of 160 yewrs yelding an almost
perfect synoticnt month an Aimost perfect smderenl
month, and 1n almost perfect sidereal yenr The mewn
periods of the Vedungajyautisha thus adjusted, are so
perfect that they could have been observed for 10 000
years without the year going wiong by a single d+y

Compared with this excligmos of 160 years, those
for 515 wd 540 yeurs are less interesting, but they
offer alternative adjustments of the Vedingajyautisin
cdendar, and they aie e<inbited for the purpose of
<howing that whether the makers of an almanac under
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{ in
Vedangagyaubisha had, or had net, sdden o
tc‘;(:::llgrexgm,gl\lqu would have been lud, by the \ua
notion of an Adluka month, to drop 1n Adinha month
once m 30 or once m 35 years, and restore 1t agam
2CeST

“heuAn“ the z)c\es comerge to about 1,600 jears by
Varibamihirw's time, when the sun at Uttartvms was
short of 2 Dhanshtha by about 22}‘ dave  This 1=
exacth the difference between B and C under column
4 for 1,600 vear~ For,10¥'225 -22 .:»Wd:n:

The difference for 5 perods (1,51:) )e'\r_«) und_«:r
column 6 between B and € would be X4 35=2175

N

The difference under column 6 for 3 periods of 540
vears each (1,620 years) would be 1200 days between
Tunar and tropievl years (A and B) and 1071 duwvs
between lunar wd «deren]l jears (A and C)  Total
2277 dnvs

But under + 530 years exchgmos, 1« developed m
column 6, the difference due to precession or to «idere 1l
error would be about the stme (1 €, <ome 7 days) for
anything less thau 1 mallennium and the flling back
of the tropwcal, with reference to the <ideresl or
Nakshatri year, mav not hive been percened <o erly
as under 1n excligmos of 160 jenrs

This long quotation from the Indian Uphemens of
the late Swaumihwnu Pillv an authonty on Indin
astronomy aud tts schene of almanae, tleardy <hows that
m forming s opimon on the calendar system of the
Vedangayyautishn, the Inte Dr Burgess had not taken
mto conaderation the two “ ties® with niyeh the hunw
yerr1s bound to the solar venr and the Nhshatra yeur,
“nd that the almannc prepared m accordance with the
rules lud down in the Jysutiha served the prictieal
purpose for winch 1 was desised It was however
necessary for the priestly 1stronomers of Vedie India to

test the vccuricy of the ealendar b

¥y periodieal obeerta
tions nnd adjustments by omitting A
and then  Lhat they dud ths T

s 13 clewly stated m the
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12th and other verses i the text itself DBut it was a
tedious libour which they avoided by adopting the
system of the Siddhanthas Jater The system of
the alminac described m the Vedangagyautisha 1s
undoubtedly pre Gieecian and cannot be regirded
to have been current later than the beginnming of the
Christian kr1 when Greek astronomy 1s believed to
have been ntroduced mto India  In the mntroduction
to lus translation of Varahamhiry s Panchasiddbantika
{Page 55), Tnbaut s1ys 1s follows —

“The late Professor Whitney (Page 470, Sirya
siddhintha) has expressed the opmion that the absence
from tbe Hmdu system of any of the improvements
ntroduced mte Greeh astronomy by Ptolemy seems to
favour the conclusion that the origmnal transmission of
astronomcal knowledge mto India took place before
Piolemy ’ According to Encyclopedia Brntanmea,
Vol 20 Page 87, Ptolemy s first observation was m
1561 A D 1t follows therefore that the improvement in
the system of the Hindu ctlendar after the Greeh model
came 1nto use m Indin about the beginming of the
Christian Lra and that the uuproved calendar was
substituted for that of the Vedangajyautisha

Thus thrown mto disuse the Jytutisha seems to
have become merely a sacred prece of recitation lihe the
Vedas and obscure hike them It 15 quite matural that
a work of such antiquity should bafile the attempts of
scholars to correctly interpret 1t 5o far back as 1877
Dr Thibaut made some contribution to the explanation
of the Jyautisha to the Journal of the Asiatic Socety
of Bengal and cotrect)y expluned almost ll the verses
with the exception of ver<es 11,13 17, 19 23, 2527, 29
and 41 The explanitions and mnteipretations offered
bv the late Sankart Balahushn: Dikshat, Mr Barhas
patya, Mabamahopadhyava Sudhabary Dvived:, and
Bala Gangadhara Tilak to elucidate these obscure verses
are not merely unsatisfactory, but contrary to what the
anthor of the work meant to convey The astronommeal
propositions and rules fo1 the preparation of ar almanac
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\mous  mites and festivals cont uped m the
%!ﬁ:: i})%agn'xph, the 3y Autishharanda, and the Kalloht
prakasa of the Junis are quite sunilar to those tught
i the Vednngal} autisha and throw & flood of light an
the obscure prssiges of the Jynutisht The reading of
the text adopted m tius worh 15 the same 28 that of
¢he text edited by Dr Thubaut with the exception of a
shight modification 1 the readmg of verse 13 With 4
<iew to arme b 4 Parvarads exactly sumiar to 4t
proposed and expluned by Dr Thbut am‘l also
expounded m the Jyoushiharndy, the word “ Rap?
amyutvm  Wwas substituted for ¢ Clapya samvutam ”
m erse 13 of the text How tins  modiheation
enables us to ammve b the Parvarasi itended by
the nuthor and to esplun the tests of the Parvarast
giwen m the subsequent verses 1s D

ade clen both 1 the
Tnghh tramshition And the Sanshnt commentary of the
text 1 thunk it unnecessary, therefore, for me to offer
an apology for making even such 1 solhitary change m
the veading of o verse:n the test ber, without that
change m the 1ending of the verse the Parva ris: figure
I which exactly sl to thnt stated n the
Jyotishharnda canmot_be amed at  With s
exception, the rending of the textsas found m Dr
Thibaut s edition and the obscure ‘erses are explaned
on the analogy of the problems and formulr contuned
m the Jama astronomicyl works, for the supph of
which I am lnghly ndebted to Mr Kunvarap Knandag,
Presdentof theJ anagranthapricharaha sabhim Bhava
ngar

Tu conclusion, 115 my pleasant duty to achnowledge
with grateful thanks the generous Lelp wlnch the Gov
ernment of His High

\ness the Maharaga of Mysore have
given me to get the wor

L printed 2t the Gover!
Branch Press ot Mysore My thahs are ’\k: 3:::3?;
Mr 4 N Kn<hima Iyengir, Ma, the Librinan and
to Mr § Narsmbachar and Mr Snm\'\snnopal;c\nr
Panduts, of tle Government Omental Tabrars 1 My <ore
for gomg through the proofs Tam 1l o nghly thanhiul
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ta Mr. B. Srinivasa Iyengar, 5.a., Superintendent of
the Government Press in Mysore, and to Mr B
Krishnaswamy Chetty, BE, AR.PS, etc, Asastant
Superintendent in charge of the Branch Press, for
expediting the printing of the woik and the neat get-up

* MysoRg, }
15th October 1935.
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der of
sifices, the sacrifices are lavd down an the o
‘i(zb;ze],? H’ence he who an]us this .;iyohs Sastra on ﬁéﬂ
nowledge of tume hnows the sacrifices
b Jusgt asfthc crest s fo the peacochs, and gust (,u
the head gem 13 to the snales, s0 Arithmetic am0149
the Vedangasastas stands at the head o
They teach (un thas treatise) the Lnowledge dl
ihe tune of the cyele of fire years whach begins MM
the wlute half of the month, Megha, and termind »5-
with the darl half of the month, Pushya 3
When the sun and the moon a111te together With
the Dhanwshtha Nakshatra, then 1s the beginming
the eycle the first day of the white half of Magha
called Tapas 15 the day of the Wanter solstice
(Uttarayana) §
The sun and the moon prcceed on thew northetn
Journey at the bequumng of Dhamishtha, the sun
1 raceeds ta the soutk wn the muddle of 4slesha, the
Leganming of these tuo moremenis 18 always wn the
month of Magha and Syarana resy eciaeely

.

which water entered mto the cup when it was flonted
on water comtained in A bygger vewel  When the eup
was filled with water, 1t sank 1n the water of the bgger
vessel making a nosse, and 183 Prastbas mersured 12
Nadikas or 6 Muburtas  Thus, 1t was very easy for tho
people of those days to find the longest day at the com
mencement of the Dakshimaywns and the longest might
and the shortest day at the commencement of the Utta
ryana, such difference in the length of doy wnd might
ocours only 1n the north western purts of India, some.
Whmi ntz;x)r Kx;:hmér \ N
n the th and the 10th verse the Tithig av

Nahshatrs of the ten Ayanis are enumerated d '}.‘}112
rame {inds menhon m the Sury apragnaph (Pages 22}
226) vod halalohaprihass (Page 74) The 15t A_}'m:“m:
tie 16t dny of Sravans with Stivana the Jnd on 4] 7t
t;[ thedark half of Maghn the 3rd on the {3{]1 dr"\) g‘i éh;
darh I of Sravans, with Mrgasarsh, the $th on {he
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The wnereas, of the dvy and the decrease of the
mght during the northern progress of the sun s one
Prastha of water , the reverse 1s the case during the
southern 7rogress, a pertod of ssx Muhdirtas s the
result as the dufference between the day and the naght
during one progress 8

The Tuthis on which the Ayanas begin (an the
five years of the cycle) are the first, the sevenih, the
tharteenth, and the fourth and the tenth, the last two

4th of the white half of Magha, with Satabhisha) the 5th
on the 10th of the white half of Sravana, with Visakha,
the 6th on the st of the dark half of Magha with
Pushya the 7th on the Tth of the dark half of Sravana
with Revaty, the §th on the 13th day of the dark half of
Magha with Mula, the 9th on the 4th of the white half
of Sravana with Purvaphalguni, and the 10th on the
18th day of the dark half of Magha with Knttika

1t 13 to be noted that while the Arthasastra and
the Suryapragnapt: begin the montbs with the first of
the dark kalf and the months with the full moon m the
white half the Vedangajyautisha begins 1ts months with
the first of the white balf and ends with the new moon
The year began on the first of the dwrk half of Sravana
after the full moon of the month of Ashadha for the
Suryaprignapts wwnd the Arthasastri while for the
Vendlingagyautisha 1t began with the first of the white
hnalf of Sravana after the new moon of the month of
Ashadha

The Tithis of the commencement of the ten Ayanag
are the sume for 2ll the three works  But the Pakshas
differ due to the change made from the winte to the
darkbalf  The Nakshatrasalso differ awing to the preces
sion of the equinoxes b the time of the Slll'_y'lpmgmptl
Varthaminr, the author of the Panchasiddhantika,
records in lis Bnbatsaminta the ocourrence of the
D'zks}nn’:y:;n"t m lihe Punarvasu nakshatra i

t 1s nlso to be noted that no mention 15 made of

the Zodcal Signs m speaking of the months 11 the
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the manth and day of the last of the jast scasons as
first, the months and duys of the subsequent seasons
{are to Lo connted), wn the two halves of the five years
the mmber of “ Rudii,* that 1s, R, Ititus, and Du,
days, 18 fifteen and erght 11

first closes on the first Titha of the dath half of the month
Bhadripada, the 2nd on the thud of the dark half of
Kartika, the 8rd on the 5th of the dark half of Pausha ,
the 4th on the Tth of the d uk balf of Phalguna , the 5th
on the 8th of the dark half of Vaisakba , the 6th on the
11th of the dark half of Ashadlin the 7th on the 13th
of the dark half of Bhadiapnda, the 8th on the 16th
‘new moon day) of Kartiha =0 on, the thirty seasons
»n months wnd Tithis interveaed by one month and one

Dytin

In the Vedangyyautisha and the ancient astro
nomictl works of the Jawas three seisons (Rafus) me
drstinguishied  the Savana season of 60 dvys, the <ol
season of 61 days, and the lunar season of 4 diys and
37/67 paurtsof aday The Savana year 1s tiken to con
sst of 360 days divided mto 6 seasons each season
bemng of two months of 30 d1ys each the solr year 1s
made to consist of 366 days divaded mto 6 seasons of 61
ad1ys ech , corresponding to the & sevsons m one sideryal
revolwtion of the sun through the 27 N-kshatras, one
sidenal 1evolution of the moon through the 27 Naksha
tras 18 also made to consist of 6 scwons of 4 days and
37/67 parts of 3 day esch  Thus i a Yoga of § jewus
or 1,830 days, there are counted 30* seasons of 60 days
ech, 30 solrr serons of 61 duys each, 2nd 462 lunar
seasons of 4 days and 37/67 parts of o diy  “ There
are, says the Suryiprymapt (Pages 213 414) < four
hundred wnd two lunar sensons in o Yugn, the measure
of}a knm sewson s fonr days and S7/67 parts of
a day

A formuly 13 also given to ascertamn the da
wnch the sersans oce s on
T it oo ur  The Ritus were important fgr
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The Tathe should be ontted, if a Parca (full or
netw moon) hay pens lo fall on quarler of that Lithy,
a quarter 1s equal to thurty halas and one, pt’l!ltlny
together these amsas or Lialas as parts of a Tilla,
one should show them as o day or tio and so oy 1f
they amonnt to so much 12

See alco 87 and 11, angd Rig 23 The Siirya
(216 217) says ‘ The difercnce 1 Amsas between the
tunar and the Savant months of 29' and 30 days
respectively 15 known as the parts of what 15 hnown as
the Avamaratra d ¥ _every dvy it amounts to 1/62
put of 4 Taths, 1 62 daysat amounts to one complcte
doy;

MX]A) 5IrL 8 commentary on this verse 35 as follows —

A Svena month consisty of full thirty days, angd

2 lunar month 15 made of 29 days ang 22 parts of a
dyy <o v Savaps month of 3

ts to 1 complete dvy
I m 30 days the difference 15 3°, then 1n a diwy af
15 equil to 32 divideq by 80, that 15 ¥, lence 1n
62 days 1t amounts to H=one day  Thus op the 62nd
vy there 15 thus extr 2 With the ueug} duy
And 1t expires with the gsuq] 62nd diy, hence 1t L]
clled * Patytq op fallen day
It 15 thic Putyte or Heya dny wiyep 18 referred to
m the 1bove verce In every monty It umounts to k)t
8 duy, and 15 ealleq Hevt w4 lft out  No
cnptx&)‘i‘\ of this Avame or Patitq d1; s g
e Pitamaha siddhants, which  forme 4
‘t‘he Pancha siddhantiky  of Var thamilyr ﬁzx)l;rt(hgff,
An 1ntercalary month OCCUrs 1n avery thirty “mopths
ax:)san Avame duy  forme tself onge m every 63

See the Sanshyyg Comrnenhr) for dota1s 12
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(L our parts of any Parva nakshatra) munus oné

The above verse treats of a most important for
mulze which 1s used for the ascertamnment of Parva
Tithis and Nakshatras  Of the 27 Nakshatras, each 18
divided 1nto four parts called Amsns  Deducting one
purl, only three parts are taken, it 15 multiphed by
twelve and two, that 1, by 24 one s added o the
product, tlns divided by 124 makes a Parve bhamsa
Tt as follons —

[1(41)x12 %2 41) —124= "3

Here the list word 1s rend as * Rupasamyutam
Somnh ras rewdmg 1s ¢ chapyasumyutam’ S Dun
vedi reads 1t 45 Gatasamyutam, the thnrd pada 1s
mterpreted as ¢ divided by 62 and 62 meanmg
“ drexded by 124

The formulae 15 vrmved at s follows —

In a Yuga of 5 years there are 124 Parvas i which
the moon mnkes 67 revolutions of 27 Nikshatra each
Henee m o Parva she pisses through 67x 2% or 14
Nakshatras ind B parts of 1 Nahshatra  Accordingly

= m two parvas she passes through (144 &%) X2, that
1 204 &% Nakshatras  In three Parvas she pisses
through (164 4% X 3, that 1s, 434 2% and o on

That this 13 the meanwng of Parva rasi 15 corrobo-
ratel by what 1s stated in the Jyotishharanda of the
Jaas regarding Parvarast It siys —The stin mabes
6 revolutions m 124 Puvas  Hence i one Parva he
mahes Hx1l,, this 1s reduced to Nakshatres by
multiplying 1t by 1830 dvwys of 4 Yugs dnided by
67 Nakshttry months of o lu That 15, +7439,
which 15 equal to A% Furthfr reduced it 1 equal
to 1.4

Another wny of vrnyvmg b the Parva constant s
ako stated there (Page 218) as follows —

The moon takes 1830 days to mihe 121 Parvas
Hence to make one Pirva sbe takes 3%, wlieh x
equal to 14+ ¢ days

Anothcr way of arriving 2t the same 1s as follows
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part multiplied by twelie and then by two, and oné

The moon takes 29 33 days to make 2 month, half
of this 15 equal to 14 4 dnys

A fourth way of arnving nt the same constant 1s
stated to be as follows ~The moon takes 1830 days
to make 124 Parvas hence for one Parvn she takes
34, equal to 14 32 dws  “ This expressed in terms of
Nakshatra nmounts to 14 ¢+, becwse 4 dy 18 eqm
valent to 603 kas and 2 Nakshatra to 610 kalis
Accordmgly 14 {} dvys when reduced to Nakshatras
will be equal to *® x§15 =142,

Leaving the whole number, the fractional put
denotng the Am as of a Nakal atra m the imtia] Parva
mves the Nakshatras and 1ts Amsas of Ay other Parva
when multiplied by the number of that Paryn The first

new moon of 1 Yugr takes plice m the Dhanishthia
Nakshatras  Now the Dhruva rass or Parva constant 1s
14 % This when multiphed by 1 mves the first full
moon  Hence (14 &)X 1 13 equal to 14 o, That 18,
the moon passes through 14 complete Nakshatras ands
remauns 2t &% of the 15th Nakshatra Lakewise the
2nd new moon will be (14 28 x2 15 equal fo 29 2%,
that 15 the thirtieth Nakshatrr from Dhamshthy s
Purvabhdripada  The 2nd full moon 1n the Yuga 19
the 3rd Parva hiepee (14 2%) x3 15 equal to 43 04
Uttaraphilgun

The late Dr Tinbaut arrved at the same Parva
181 by enleulnting the Imoon s motion m 4 Parva on the
bwis of her 67 revolutions through the 97 Nkshtras
1n the 1830 days of 4 Yuga  The Table of P
their respective Nakshatr amsas or Bhamyag prepared
2& Xtr;'\klng 1me of the above Parvarast formulne 19
e f(;l]i\\;ml—“ to that preparcd by Dr Thibut and 1

New Moox
1 0/121 Dhansstty 2 " /ﬁ;‘?“ oo
2 27190 Phrval) i, 97124 pgh s
4/121 1 evayy 1177124 é{‘:::}‘hﬂg

YNy
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New ooy

66/124 Bharam
§5/124 Rohimy
110/124 Ardry
5/124Aslesha
30/124 Purvaphalg
52/124 Hasta,
T4/124 Svat
96/124 Anuradha
118/124 Mula
16/121 Sravana
35/124 Sathablushay
60/124 Uttarabhidra
82/124 ASvim
104/124 hnttks
2/124 Ardra
24/124 Pushya
46/124 Magha
68/124 Uttaraphalg
90/124 Chutr
112/124Visakha
10/124 Vila
82/124 Uttarishadha
51/124 Dhamshth
76/124 Purvabhadra
98/124 Revatr
120/124 Bharam
18/121 \Mngasirsha
40/12{ Punarsasu
62/124 Asleshn
84/124 Purvaphalg
106/124 Hasta.
4/124 Visakha
26/124 Jyeshthu
48/124 Purvishadha
70/124 Sravana,
92/121 Satabhishyy
114/124 Uttarabhadra
12/124 Bharam
31/124 Rohing
56/124 Avdry
78/124 Pashy
100/124 Magha
122/124 Utkariphalg
V.

FuLr soovw

15/124 Anuradha
37/124 Mula
59/121 Uttarashadhn
81/124 Sravishtha
103/124 Purvabhadra
1/124 Asvim
23/124 Krittika
45/124 Mrigasirshn
67/124 Punurvasn
89/121 Aslesha
111/124 Purvaphalg
9/1.24 Chutra,
31/121 Visakha
53/121 Jyeshtha
75/124 Purvashadha
97/124 Sravana
119/12¢4 Satabhushay
17/124 Revaty
39/124 Bharan
61/124 Rolum
83/124 Ardaa
105/124 Pushya
3/124 Purvaphaly
25/124 Hasta
47/124 Syaty

69/124 Auaradin
‘)1/}24 Mula
114/124 Uttarishgy ha
117124 S’Lt'n.bhn]mjj
33/12¢ Uttarubh iy
65/124 Asvipg
/124 Krittiks,
99/121 \rigallrshiy
121/124 l'uu'AHMH,
1?;]121 Ma, bz

24 Ut

03/124 (,’lnlrfiﬂ %
85/124 Yps110,,
207/1.'1 Iyexhfha
’)/IZI Uttarashiiha
27/121 py, sl i,
VL2 Poreataiam
/128 B
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surty two plus sty teo, it s saul, a Partarasy 13

(Lhe formulae for ascertwmng the Nakshaira
parts on @’ Parva day b ang thus) made, (1t 1s clear
that) the Nalshatra parts on a ©1ipads or full moon
day have therr stand (Sthtum) on the tlurd, second,
or the next fisst part of the four parts of the full moon
day after the first quarta of that day, the moon and

Nrw moon

Purs sooN
4~ 207124 Svatr 47 93/124 Bharm
48  42/124 Anuradha 48 115/124 Rolm
49 64/12% Mula 49 13/124 Punarvasn
r0  86/124 Uttrashrdhn 50 Ju/124 Turvaphalg
51  108/1.4 Dhamshth 51 57/124 Parvaphalg
82 /124 Uttaral hadrap 2 TY/1214 Hasta
53 28/121 Asvim 53 101/1.4 Svat
54 50/124 Lttt a o4 1.3/121 Anuradha.
55 72/124 NIngrsust 5> 21/124 Purvashadha
56 94/124 I unarvasn 56 43/121 Sravang
B¢ 116/124 Aslshn 57T 07/124 Satablishay
{8 14/124 Uttaraphalg 55 81/124 Uttarabhadrp
59 36/124 Chitra 9 10)/124 Asvim
60 58/1.4 V1 akin 60 7/123 Rolim
61 807124 Jyest tha 61 _9/124 Andra
62 102/1.4 Purv shal s

62 51/121 Puslya 13
The meaming of the 1bove verse 19 s follows —
In verse 12 we are told that if the Parva or

com;:,leeh(ogn1 OE I%l: full moon comades with the first

quarter (31 o parts of K

Parva-diy 1s to bl ot g s qu\s}ntn)’ e

e 1¢ejected, thu is, 1t
performnce of & sienfice ,No“ o vema o for the

the ve b
mstead of comerding with thy, first quarter:e tl?gyi"lg\lr"\\
ﬁ;::r ar;yl z:?.t'\\;xt cbomplctmn on the 4th {y\rt (the 3rd

ie 1st pa;
e e 1 og)ihe’ 2(;13;; the dth quarter), or on the 3rd
quarter, bung the 2

the 3rd, or the it

rvaday m conud
fice on such

o1 Patitn day;

1st, or the 2nd, or
erdtion Iy alj fl it of the

1all these eases no saen
I’}rn 1111 43 should be mde, 1t bang 4 Heva
» tor the Teson speafied 1n verse 12 But

L quaiter of ti,
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the Nakshatra bewng on the same part of the day
Lhe other groups of the Nalshatras v sets of fiveeach,
(as enumerated in the Jarads weree), are symmetiical
2with acceptable Parias 14

On a Pa’sla o) Parra day whose number s
twelte ar « malieyle of twelve the Bhamsas o1 Nak
shatra parts showll be made ewght or a multiple (f

the Parva days with the Nakshatris mentioned mn sets
of five mn the Juvad: verse (17) are 1cceptable as sacn
fictal dvys the full moon bemg completed within the
first quarter of the Puvadays (Vide Parva Table)
It 15 thus clear that m a Ynugn of five years, there 1we
only 27 acceptable Parv s with one or the other of the
27 Nahshutras beginmng with Asvim The Amsas
of the Nahshatris on otber Parvis are exther 31 or
more than 31 A glance at e Table will make this
clear 14
This 1s merely 1 statement of the Nakshatramsas

of the virous specitl Parvas aruved At from the for
mulv given in vere 13 A 1dference to the Table of
the Parva rasis will mnke this quute clear  Let us tahe
the 1st full moon Purva after the commencement of the
Yugr Here the Bhamsa1s . % whieh 1s equal to 62
glus 11 divided by 124 In other words 1t bemga
" Puvaless than twelve the Bhamsa 1s half a Makshatra
and 11 Amsa<  In the 2nd which 1s 2 new moon Parva
the Bhamsa 15 only 4 multiple of eleven (twice eleven)
with no Bhaidhn as m the winte half  The sime 1s
the case with tie otl er U na Pah<has  Now let us trhe

' the twelfth Parva The Tth new meon from the com
mencement of the Yugsy 1s the 1.th Parva from the
commeucement of the lugh Here the Bhamia &%

| multiphed by 12 15 equal to *~% wluch 15 equal to 7 Nak
shatris and 1%, Nahshatrams: as stated tn the above

¥ verse Tleintegril parts e kept apirt  Likenice the
* 15th new moot 1s the 24th Parva (mnclusne of the 11
< full moons) from the begmuing of the Yugh  Here the
Bhun as are twice exght or siiteen The same 18 the
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etght (because they are actually such); if the Paksha
or Parta s less than twelve or a multiple of ticelve, the
Nalshatra parts arc eleven 01 a mulliple of eleven
together with half of the Nakshatra (62 parts), if it
s a white half of the month, and if the Nakshatra
parts are meant v be lunar . .

The Bhamsas wn certatn Parias are nine or a

case with the other Parvas whowe number is twelve or a
multiple of twelve The 1th. 24th, 3Gth, 48th, 60th,
72nd, 84th. 96th, 108th, and 120th new moon Parvas,
have 8 or multiples of 8§ as tléir Biamsas. DBut in the
case of Parvas less than twelve or less than w multiple
of twelve, the Bhameas are uot m all cases 1l"or a
multiple of 11 The<e exceptional eases are referred to
m the next verse 1t 15, however, to be noted that in the
15th and the 16th verses we are only told to test the
Bhamsas in the <exies of Parvas caleutated in accordance
with the rule lud down m verse 13 That 15 all. We
are taught no new formulae or astrononmuical problem in
those two verses  lu the 16tk terse some exceptions to
the statement made 1 rerse 15 are given, .
. I% has aleady lbeen stated that the Parva-rasi
ormula 13 given mamh for the puy pose of & ining
the ’Pi\ﬂ a-days on whaeh, the Bl??unlaa bemg';;:;”;(l?':?\lgi
Amans, saenfices are performed ; and 1 the case of ‘ﬂm:e
P:\H"I\-di\) s on which the Bhimeas are mor;a than 31
Amtshamfm‘c\dxﬁceefaf begun on the 14th duy and finished
on the first duy of the next Parvy | i .
importance for the priestly cl;:gg t{)ex}x\(!:;:‘t \I:nfs of ti?’x:‘"(%
certain chractenictics ' of ‘Par- cas witl e_c))re s
increment of day-g e The"\bo‘e ‘lvor without an
1dea of the charactersstic of those Parya r“; .giv? o
mciement of day-Amsag It say« 1]; c‘tsl »uich have an
which Bhimeq appears as nine hat °r¢ Parvas in
doy-Améas | The ig-Jy e B an inciement of
shat from the 15t ful mogn Paper e (19¢ bY” saying
e 16th full moon Pary 4 g le
{rom the commencement of th ‘\‘ ovr the 20th Parve
as Bhimea in Paryag whowe n\(iy l:\g:x omwards 9 appers
nher s a multiple of 18
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multiple of mne, w those Pareas ulose nuniber 1s
less than 1.2 o1 a mullayyle of 12, the Bhamsas are 7
or @ multiple of 7 wn uneven Parvas, that 1s, full
moon Parvas, an ad hitwon of daly Amsas to the
Nal shatras or days equiralent o Nakshatras 15 made

2nd b1t m the Una Paxvas 7 mstead of 1} appears as
Bhgmst  In the 29th Parve the Bhamsh 13 (29X
34 winch 18 equal to =54 which s equal to 17 Nak
shatrs or Nakshetradnays and °  In Pavns 18, 21,
29, 42, 50, 58, 71, 79, 87 100, 108, wnd 116 the cir.
ricteristic number 9 ppenrs 1s Bhamsa and an addition
of Avamn day parts 1n the form of half 1 dvy or «
complete day 1s mide over and above that of those
Parvas winch precede tlem  For exrmple 1 the 57th
1t 15 33 nd 34 1w the 58th 45 m 78th and 46 1n TOth
50 m 86th wd ol n 87th 62w 107th wnd 63 1 108tn,
67 mm 115th awd 68 i 110th  This charetermstic 1s
referred to s hnown by 9 mverse 27 s wesball see
In Parta 22 the ad htion st alf v d v more than i 21
hhewise Parva 30 bas bl 1 dvw more than Pusva 29
similarly Parva 71 bas b 2 dw more than Parvy 70
Iihewise Parva 100 s half 1 dwy more than Parva 99
In Ona Pikshns where 7 appenrs as the nsual ef vracte-
nistic Bhamsa, there are wddibons of 2 quarter or half
of a dw more than m the precedmng Parvas This s
what 15 ealled  deapa of Dyn and not* Xvapa of
Dty s msinterpreted by others  The word  Dyx
as the naune of v dvy appetrs even m modern "manachs
18 trrdyu sprih mevmng v Titht appearing w parts
w three consecntive dinvs  Inverses 12 16 31, 37, 38
and 39, 1t 1« Dyr and not Due th 1s nsed T
1t should be borne 1n mund that whit we are tq ught
m the 16th and the 16th virses 15 no new formuly oy
mobleme  But only 2 speend form of chechins the
Paryaras tanght an verse 121s pownted out with g 5 1ew
to dictingut ¥ tho ¢ Parv edavs o wineh <aunfices ar
made from those ou wlick the sicrifice 1 begun on 1},:
1ith dav d brouglit to cowpletion on the P:’ahpat day
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and wm the new moon Partas when the moon has set
anather additon 1s made. .

[After the 15th Pahsha onwards it {8as Bhamsa)
should be 1egarded as Bhulta, elapsed ; the Bhamse
appears as mne wnstead of 8; the Bhamsa m Una-
Pahshas (that 15, Parias winch are less than 12 0r a
multiple of 12} appears as an wcrease of daly Amsas
(yu-adlnhena)] . .13,

In the Parias wilh the Nakshalras mentaned
w the Javadiver se, one should hnow that the Parta-
fune comcides with the Parva Bhamsas and lermr

of the next Parva. Nor 1s the chaacteristic number
7 of the Una-Pakshas without exception  Yor in the
14th Parva the Bhimea 19 £%; and m the 15th 1t is
101 Of these two, the first 13 a Parva day and the latter
a Heyn Parvaday  Swptagumn may also be tahen to
mean a Nak<hatr-day or a day equisalent to a Nak-
shatia, 7 kalas more of the next day wineh the moon
t;lkle\slm er and above a complete duy to pass through Y
ahshatra seem to be 1ieferred t “ '
seven-times o b S\ptnguna,
We are told that those Parvas i w Hl
ars Which the Bhamsa
appears to be 31 or more are to he left outr1 and
only m those Paivas m which the Bhamén 1s less
il::;e 31‘ s.lcrlﬁc:.s‘ ae to be performed In the nedt
e a
e re told how the Heyn-Panas are to be

An exammaton of the Table of Parva-risis “ll'l

disclose that the 27 Payva
16 will show that tl\? :‘;stlfho“n ot thule on pazs

full woeon, t

lftllxﬁnl‘r;t:b N 2;)“\ s““ moon, the 35th new ml(‘:)nvzﬁé :??;:1
Tth ne\vun’xz m 6?“1 r:e\v moon, the G0Lh full x’noon the
the 32nd £ lﬂln; the 15th full moon, the 24th new moon
moon the“ Bsmloon’ the 41st new moon, the 49th full
new toon, th ‘:; new moou, the 4th full meon, the 134
386 Bl oo it futh moom, the 300 new moon, the
the 204 now oo’ 47tk new moon, the 551k full woo

<nd new moon, the 10th full moon, the 19th nel\]:v
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nates wn the first quarier of the Partaday, where
Lowever, the Parva Blhamsa 18 greater than two parts
(that 13, 62 Amsas) of the Parva day, then the smtial
Bhamsa ought to be known as accurring on the 14l
day .

Jan, ASvayujau, Asvinr, Ira, Ardra, Galy
Bhagah, Piyvaphalgum, Kha, Visehha, Sve, Viste
DPevah, Uttarashadha, Hir, Alarbudhnya, Uttara-
blhadrapada, Ro, Rolunmi, She, Aslesha, Chat,
Chatra, M, Mala, Sha (with short A) Satablashay,
Nyak, Bharany i, S (with long U), Punarvasi,

moon, the 27th full moon, the 36th new moon, and the
44th foll moon, wppear m order m the series of Parva
rasis with Bhaseshn less than 31 Amsts and thab the
successive Parvas m this seires are intervened by « set
of five Nakshutsns counted from Asvin: onwards, and
that they are il fit for saenfianl performance  In the
other Pirvas, however the Bhasesha 1s erther 81 or
more than 31 Amsas vod are accordingly Heya Parvas,
that 1s, not fit for <rcnficis] performance ~In these
Parvas, the sacuficer has to observe the Upavasatha day
on the 14th Tithy wnd iimsh the saenfice on the Pratipat,
that 15, on the 1st dry of the next Paksha 17

In the next verse the Puwvas with the Javad:
Nnkshatras wineh appear m sets of five c1ch are enume-
rited Tor birevity’s srke the Nahshatras are named
with a distinguishinng syllable of erther therr pame or
the name of the deities that are beheved fo preside aver
them —

The Prrvas mentioned mn the Jusads verse are 25
follows —

I'he Bhams+ in the—

Oth full moon 1/12¢ fernr

18th new moon 2/12¢ drdra,

26th full moon 3712 Parezpl Iy
3"th new moon 124V ks M
13r 1 full' moon 27128 Tz, Baita.
5201 new 1woon /124 U,.z.-ab}..d:zp

60th full mnon 7/124 Prhry,
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with long A), Aryama, Uttavaphalguns, Dhé
?157{5: long A)yAnﬂ;adha, Na Sravane, Re, Revale,
Mri, Mngasiras, Gha (wath long 4d) Magha, Sta,
Swatt, Po, Apo Devatah, Piarcashadha, Agal, Aja
Ehayat, Piartabhedrajada  ha, hnttila, Shya,
Pushya, Ha, Hasta, Jye, Jy-shtha, Shtha, Dhan
whtha, these are the Nalshatras (suggested) by
syllables pointing to them 18

In the place of esght Amsas (that appear at the

The Bhim % m ti o~

7th new moon $/121 Aslesha
15th fall moon 9/124 Clatra
24th new moon 10/121 Mula

32nd full moon 11/1.4 Satrbhushay

41st nuw moon 12/124 Bharam
19%h full moon 13/124 Punarvasu

08th new moon 14/124 Uttaraphalg
4th full moon 15/124 Anurdha

13th new moon 16/124 Sravana,

21s4 full moon 17/124 Revaty

30th new moon 18/124 Mrigasirsha,

$5th full moon 19/124 \agha

4th new moon

20/1.4 Svat1
5oth fall moon 21/124 Puryvashadha
21 d new moon 22/1.4 Purvabhadrap
10th full moon 23/1.4 hnttiky,
194 ne v moon 24/12¢ Pashym
27th full rmoon 2 /124 Hnsta
36th new moon

~6/124 Jyeshtha

44th full moon ~7/124 Dhanishth 18

h 14 Naksha
¥4 POTtS of 4 Nakshaty Hence 1n 12 Pakshas
;1:% xgmke; through (14 X1 which 1s equal to

0 Teintois ang %L prks of o Makshatra  The
i,\me result 1. 4l mived ab g follgys In 124

nlvs\:mogr'\ Yugh the mgon moves through 67x 27
(Zl‘ s J:}\:]mtr-\s Heuce n 12 Pakshis <he moves
'\Xl]?l]"EI }()'\lr,t: L;(}‘-i\l“ll\l‘?h 13 equal to 175 Nahshatras
day wd T hals of thz :\el:tr?h; 0 m cen t1hes 1

to moxe through a Nak-
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end of the 12th Paksha or of a Paksha whose smumber

shatra  Hence to move through 175 Nakshatras she
requires 175 days and 176 X 7 or 1,225 kalas more  Since
a day 13 equal to 604 halds, 1,225 kalis are equal to
&% which 1s equal to 2 days and 18 halds  Accord-
ingly we may specify the veloeity of the moon either m
terms of the Amsas or m terms of the kalis Som 12
Pakshas the moon makes 177 days and 19 kalds or 175
Nakshatras and r¥, ports of o Nakshatra.

It i3 not, however, meant that 19 kalds are equal
to 8 Amsas  For the moon requires 603 plus 7 or 610
halis to pass through a Nahshatra Hence to pass
through 8 Amsas she requires 8 x 1% wluch 13 equal to
39 kalds and i} parts of a kala  Or to pass thuough 1
Amsa she requires $'$ or 4 kalas and §% parts of a
kali which rendered m decimals 15 equal to 4 91 kalds
Not percerving this, Mahamabopidhyaya Sudhakara
Dviveds interpreted the word “ Ashtaba’ m the above
verse to mean four and made 19 kalis cqual to 4
Amsas Clearly 1t 19 a wrong interpretation and a
wrong caleulation

In the second half of verse 19, we me asked to
ascertain 1f there 1s .o possthility of a Yoga of the sun
and the moon (yukta-sambhave), by the apphcation of
the number 72 Yoga 1s the name applied to the jomnt
space which would be travelled by the sun and the
moon m a given period of time, supposing that these
bodies travelled 1n opposite directions wstead of, as they
actually do, m the same direction In the supposed case
the sun and the moon together would do the 360 degrees
of the ecliptic m 26 42 days  As will be seen, there 19
a clear reference to Yoga m this work. We are not,
kowever, told how many Yogas they counted and how
they were named The Jyonsbkaranda of the Jainas
mentions only one Yoga and calls 1t Vyatipita Tiis
probable that the Vedangajyautisha also counted only
one Yoga and that its name was Vyatipitn Thiy ig
referred to m the half verse under conwideration and the

v. 3
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13 @ multple of 12) 19 Ralas should le wnserfed , 1

formula of ascertammg the Yoga ind its Nakshatra s
fiven 1 verse 26 The verse s1ys ~—

In the cases of Unn Pakshas (that 1s, full moon
Pakshas) one should apply the number 72 »f there 18 0
possibility of a Yogy combination of the sun nd the
moon

TFor example, let us tahe the 23rd Pakshn  Here th
Bhamsa of the moon 18 23 X £%, winch 18 equal to J8&
This 15 equal to 18 Nahshatras and 4 of 2 Nakshatr
from the preceding Puva  Since the moon mrhes 6
revolutions m 124 Parvas, tod the <un b revolutions n
the swme time the) two to_ether make 72 revolutions
Hence 72 15 the mdex number pomting to 2 Yoz of th
sun and the moon  In the 23rd Parva under considert
tion the moon s Bhamsa 13 67 1f the suns Bhamsa 1
the same 23rd Parva1s 5 then the totn] Bhameas of th

two bodies would be 72 In other woids the sum ¢
their Jongtudes 1 Bhimeas 13 72 the wdex number

Now 1n 2 Tith: the moon moves t}
and the sun 45 Kashthas o s

This 13 armved at as follows
InYugaof 1 860 Tithis ti e moon goes throngh (271}<b7)
Hﬁncl? m one Tithi <he goes through (27 % 67)/1860,
\twlr ich 15 equal to (9% 67)/620 Similarly the sun goes

1{lough (5X27)/1860 which 1s equal to 4p/620 In
gtg Oel words while the moon passes through 603 of the
o2 Exrts uina Nakshatra the sun goes t{hmugh 45 of
e 1‘;11&]39 dﬁ.i)mts)::ts dA Nokshatrs 15 divided into 124
fourth part 15 iurtl.(\? i, huadred nad e
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lds
Nahshatra of @ Paria_are wcluded, the Tithela

at thse rate 0]{7 Talas [7+(9 or 10))=16 or 17 lalas
per Latht Hence . the remawnder obtaned after
deducting the Iitlahalas [that 13, the 7 lalas

requued fo convert the Tutlas into days), onc should

Lnow the halas necessary lo arrive at the Nakshatra
of a Titha

Nokshatra  Thus taking one Savaniday and 7 kalds
of the next day 1s the duration of the moon s movement
through a Nakslatra 1t 13 easy to find out the Nah
shatrn of each Tithn m a Pamvn In applymg the
formula gien m verse 20, the Tithi atself mny be
multiphed by 11 and the quotient obtained by multiplying
the halas of the Putabhamsa by 11 and by dividing
the product by 610 2dded to the number of Ditlus fir<t
obtamned  The sum 1s the number of the Nakshatra of
the Parva n question counted from the Nokshatra of
the previous Parva Usually the 15th Nakshntra from
the Nakshatra of the preceding Parva 1s the Nl shatra
of the Parva m question The product obtamed by
multiplymg the Titln by 11 wath the addition of the
quotient obtumed by divading by 610 the product of
kalas of the Parva bhamsa multiphied by 11 1s ahnost
equal to 16 If the number of Pirvas whose Nahshatra
15 deswred to be known 13 more than one, then the sum of
the Titlns ¢ the rate of 15 Titlus per Parva should be
multiplied by 11, the sum of the kalus at the rate of
228 kalas per Parva bhamsa should also be wmultiphed
by 11 and divided by 610  The quotient thus obtamed
15 to be added to the number of Tithus already got The
resultmg sum 13 divided by the number of elap ed Puvas
The quotient gives the Nal shatra of the Parva 1 ques
tion  Tor example the Nak of the bth Parva s (4X11)
7lus (228X4AX1IN)~ 61015 60 Thus divided by 4 gives
15  1ence the Nak of the bth Parya 1s the 15th F{!
that (i{ thek preceding Parva - rom
t 13 known that

solar Inveree 92 w eﬂ'l\iel‘tlltllltiﬁ(:lfntzlll:[\l\'\ :’ and the duys
sun may be connected with the Titly 3 1 whuch g\;e
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Lrom the past Parva parts deduct double the
mumber of days equwvalent to o Tiths The sun well
be found o have s stand on the Paria tithy on the
Darts of that Mandala or curcle which s equvalent
%o the remarnang Tuth days 22

If the number of the Vishuva or equinoctial day
s multiplied by fwo and one s deducted from the
vroduct and agaw multiplied by six the product thus
arrvell at denoles the number of the Paksha wn which
the desred Vishuva occurs, the number of the

Here the word Mandala means daycrrele In a
Yuga the sun makes 1,830 day circles, the moon 1,763
and the Nakshatras 1809 (vede verse 29) According
to the quotation from the Jyotishktanda made mn the
Sansknit commentary, the sun makes m one Parva
16 cucles, ind the moon 14 i, arcles It 15 known
that m 1,830 duys of n Yuga the moon makes 1860
Titlis  Hence one Titht 1s equivalent to Hj,’% dys
equal to 422 days equal to (1 Trthn munwus (23) days
equal to (124 smanus 2 T1)/124 diys  Hence 2 Parva
or 15 Tithis are equal to 15 (124—2)/124 equal to 14 §;

Now As the sun moves through 16 circles 1n o
Parva, he moves m 14 31 days IX%2 equal to 'As
equal to 156 #* crcles  That s, he will be in the 46t)
tivision of the 62 divisions of the day crrele when the
16th Tithi of the Parvais current (For other detarly
see the Swshrit commentary) .

. The killokaprikass s13s (Pages T4 78) g o]
ows —

The day of whieh the day time and the mght-type
are equal to ech other, each bemng mesured by 16
Mulifirtas, 1s called the Vishmvaday  There 54 one
Vishuva day mn each Avana  m 4 Yuga there ap ten
Vichuva davs  The five Vishusas of the Dﬂ\thanm
are on uneven dnvs and 1w the month of l\.lrtlk'l, The
five of the Uttiriyana fall on even daya g the montl
of Madhava (Varsakha) - The fint Vichuwg o, on th
third lunar day  wath Rolum after % Paryag hzse(
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Paksha, dwided by tio, is said lo denote the mnn%r“
of the Tuthy on whick the Vashura falls. o
The product, which s oblained when the num

i i ishthd after
2 ; the second on the ninth with Dhanishtha a d
:}:ep ;ﬁgt’e of 18 Parvas, the third on the full 11100qu (li«’l'))) .
with Sty after 80-Parvas; the fourth on the Gth g 13t d‘ g
with Punarvasu after 43 Parvas; the fifth on the 12tk day
with Uttardbhadrapada after 55 Parvas; the siath l]);l
the third day with Anuridha after G8' Parvas; the
seventh ou the ninth with Magha after 80 Parvas; the
eighth on the 15th with Asvim after 92 Parvas; thg
nmth on the Gth (13th ? ) with Uttarashadha after 109

Parvas, the tenth on the 12th Uttaraphalguni after
117 Parvas

To detertmne the 1st Vishuva—

(1) 1X2 minus 113 equalto 1. 1x0 is eq\l?}l
to 6. Hence 6 15 the number 6f Parmas after which it
occurs 1n the 7th Parva § of 6 13 3 winch is the number
of the Titn on which 1t falls.

(2) Sumlarly to determine the 4th

Vishuva—
1X2minus 11s 7, -
- TX6 1342 (1) -
tof 4215 21

e e {2)
There 15 adother rule-which is to be apphed to such
cases : -

1f the number denoting half of the number sof |
Parvas is greater than 15, then divide it by 15; add tife *
quotient to the number denoting Pars as 3 then the sum
thus arrived at is the real number of Parvas; the
1emainder denotes the Thil

hi of the Vishuva. Accordingly
as 21 is greater than 15, it 1s divide

d by 15; the quotient
is 1 and the remamnder is 6

the quotient is added to 42
it becomes 43. Hence 43 15 the n {

umber of Parvas that

have clapsed. The Tithi of the 4th Vishuva is the 6th
In verse 24.’the author gives yg the measwie of a
Nidiha, onesistieth part of 3 . 23
As already pointed out, the ancients liag fikat

u a ad a Ghatika:

vessel measurmng G1/4 Prasthas of water and lln:'ing a

f
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of Vishuva day 13 multiplhed by two and one 1
delucted from the product, and when the result 1s
again multiplied by six, denoles the number of the
Parva an wlach 1t occurs, and half of that number
18 the number of the Tithe on which the desired
Vushura falls

The third day, the mnth day, the full moon day,
then the therteenth day, and then the sixth day are
the successive days of Vishura, and the tenth Vishuva
ma Yuga falls on the 12th day {Iig Jyauntisha)

A vessel 1n which 60 Palas of water can be hept
18 called an Adhala  from Adhala the measure of a
Drona should be wnferred as already pointed out  if

bole m ats bottom ~ When floated upon water, 1t sink
mahing 1 sound soon after it was filled with water
entering 1to 1t through the hole at 1ts bottom and
wndicated the lupse of one Nadika or Ghattha  Thisas
Wwhat 15 referred to 1n the above verse The table of
Drona and other cubic mensures 15 as follows
1 Kudava 15 equal to 3¢ Palas
4 Kudivas wre equal to a Prastha or 123 Palvg
4 Prasthas are equal to an Adhaka or 50 Pals
4 Adhakas are equal to a Drona or 200 Palas
Hence one Adhaka manus 3 Kudavas 13 equal to
200 manus 93 Palas that 1s 190§ Palis or divided
by 193, 1t 15 equal to 1626X2/(8X25) Prasthag
or 61/4 Prasthas which 1s equal to one Nadika  Hence
12 Nadikas are equal to 12X61/4 Prithas or 185
Prasthis We have been told that the rate of merease of
the day during the Dakshinaynt 1s one Prastha per duy
and that the total of the increase of the day during the
183 days of the southern progress of the sun 14 183
Prasthas or 12 Nadtkas or 6 Muhurtns  The same 1
crease 1s also referred to m the 1stronomiea) works of
the Jammas But it 1s to be remembered that such fopy
days and mghts dunng the sonthern and nort)e, té
gress of the sun oceur only 1n the nortl Wost comaf ';'
India, somewhere about the north of Kaslyyp,,. In ‘Er;
4

v
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from a Drona ihrif I;q;d(uas are deducted, 1t wzllz{;ﬁ
we of @ Nadila
the mlelli:z:mg f:wltwltetl by 11 the pumber of Pn'rL;lS
that Tas snce elagsed and having multy led by 9 t;e
number of Trthis that has sunce elapsed, one Jias 1o
dimde the sum of the jroducts by the nnmber of
Parvas wn a Yuga, the quotient thus obtamed % hihe
nnber of Paras elapsed guues the sun’s Nalshatra
wn order from the commencement of the Juga 25.

25 we e given & formula o find out the Nalshutr:
of the sun on any given day 24

The formulais thus srmsed In 4 Yuge the sun
moves through 5 times 27 or 135 Nakshatras, and there
are m 2 Yugt 124 Parvas Now if m 194 Panas the
sun goes throngh 135 Maks, then 11 a grven number of
Parvas he goes through 5 X grven Parva | that 1s, Parvn
plus ¢4 Parvas Agunaf m the 16 Tutlus of o Parva the
sun goes through 133 Naks, then m « ginen number of
Tits he goes through (135 T1 )/16X 124, that 1s 737 Tt
Combming these two results, we hase P plus (11 P
plus 9 T1)/124

Applying tius formuln, the suns Nakshatra i the
first Parve of a Yugs is thus rrnved at

1 plus (01 2lus 9 11)/124 wineh 1s equal to
14% 14 means tht the sun 15 1 the second Nukshatra
from Dhamshtha, that 18, Purvabhadra  Thus 1s correct

because the first Parva cceurs 16 daye after the com
mencement of the Yuga

t e Xugn s the sun tahes 130 duys
o move through a Nakshatra be bas 4ty
Satabhishiay i the 183 pssed through

days of the Pary d }
' the Pureablindipnds for 18 duye 0 08 been

Let us take the 6th Tithy m the 5th Parva of =

Yugy Here Parva number 1s 4 and Tithy number 1s 4

wccgrﬂlng‘) 4 ylus (114 plus 0%4)/194 35 equal t(;

48°% thw s ke his pussed through 4 Nahshatris

;‘;‘ng dd"e; : ::td lzatis \ye:;x dm the 5th Nakshaty {Revaty)
ol the L] s

7 formula to find out the Ygg'\ -wlxiil‘:t?%:ls\;ﬁi;;e g“ze;z



27

Having duvide 1 by 9 the parts of the Nalshatra
where the sun 15 siluated, and having muliy lied the
remainder of the duvision by 2, one may declare the
product to Ve the Amsas of a Nalshatra through
whick the sun passes every day The lunar Tithis
added to the daily Amsas of the sun us the pertod

The time which the sun tahes to pass through o
Nakshatra 1 given m verse 39 1s 13} drys It may also
be found thus

The sun paswes 5 times through all the 27 Naks
ma Yugs of 1,830 diys So he passes through one
Nak m 1830/(5 x 27) days, which 1s equal to 133 days
Here the puts of one Nahshatra are 1ts 124 Amsas or
its 620 parts called Kashthas These Amsas or parta
he pasees through mn 13% days  Here the Nakshatra
Parts are divided by mpe  The remamder 1s 5/9  We
are asked to multiply this 1emunder by 2 and take the
numerator 10 as the number of Amsns which the sun
Passes through per day It has already teen ponted
out in the notes on verse 19 that while the moon moves
through 603 of 620 Kashthas per Tithi the sun goes
through 45 of the 620 Kashthas per Tithy 45 Kashthas
are equal to 9 of 124 Amsas of 1 Nakshatra  Smce »
Savana—&ay 15 a Iittle longer than a Tithi the author of
the Jyautisha puts the daily veloaity ol the sun s 10
Amsns of a Nakshatra

According to defimtion the sum of the longituges
of the sun and the moon 1s a Yoga  Wlen the author
says that the wddition of the lunar Tithis to the daily
Amsas of the sun1s a Yogr evidently 1t 15 & Yoga whyel,
18 given as 1 name to the sum of the longtuges of
the sun and the moon supposed to move i, opposite
directions along the ecliptic

Now the moon s Nah 19 thus found T,ep us ta
the syme exaumples given o verse 10 o g o M
case the moon 1s on the 11th Titht 1 ¢4 2nd p. E
As already shown, the Nah of the Ist Parvy g the o
from Dhnmishtlia, that 15 Magha Ty, clevent], !r:;
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called Yoga; The Nakshaira of the Yoga is fOIH‘l)lg
by applywg the formula_given in verses 20 andz.-sn)
Jor finding the moon’s and the sun’s Nakshatras. .

The Bhasesha (78/124) and its one-third, and
the Dwvasamiablidga of the 14 days of a Parva and ils
one-third, the fraction being left out or taken as an

Maghd for 11 days at the rate of one Nakshatra per day
15 Purviishadhba from Magha. .

In the 2nd case the Nakshatra of the 8th Parva is
Rohini according to the formula given m verse 19.
The 9th from 1t 1s Uttaraphalguni, the Nukshatra of the
10th lunar day

Now to find out the sun s Nakshatras on the two
Yoga days Here the formula is P. plus (11 P. plus
9 Ti)/124  Tor the lst Yoga the formula gives
14t That 15, the sun was m the 2nd Nakehatra
from Dhamshtha It1s Satabhishaj But we have to add
to this 14, since the Jainas begim their cycle with full
moon, leaving the sun at a distance of 14 Nakshatras
from Dhamshtha or the end of Sravana, while according
to the Vedingajyautisha the sun was with the moon in
the Dhanishthi Nakshatra Accordingly 14 plus 1 js
15, the fifteenth from Dhan

ishitha is Magha in whicl
according to the Jainas the sun was 1 thé) 1st Yoga.nc '

Now for the Nakshatra of the bth Yo —E
the number of Parvas is 8 and that of the Ti;sl;is izege
Hence 8 plus (11X8 plus 9 9)/124 15 equal to 9 &5 .
Add 14 as before The sum will be 23, that is, th‘é
sun was at the beginning of Jyeshtha or at the end
g{ Aniiradhi, whiclh is 22nd from Dhanishthi. In the
27th verse we are given the kalis equivalent to the
Paxvn—bh:.\ie_sha referred to in verse 93 and also th
clfmr:\cdtemt.lc oiP the Bhasesha indicating an ix;crcwsz
of a da 2 vo ;
of o Y o Parva over and above the pmcedxzné;

Here the word “ Bhidana kalas ” .

ddana-kalis aki
:v,i::e‘ :1;2?1 ]E)lyh“ ay (:lf Ax‘x}xvritti. The ll:s:ﬂ\\'.'eonrém(:? :{:i
s € Ten o
read as “avetya ™ and not ag “avedya,”
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wiegral number, are the Bladana-halas, the Lalds
necessary {o arrwe at the Nakshatra of the Parva,
(The word “ Bhidana-kalds” s taken Srom the 21st
erse by way of what 18 called © Anuvrette”) If the
Bhaseshq of the Paria wn question 1s greater than
that of the preceding Parva by half a Nakshatra or
more than half o N, akshatra, then an wnorease of a
2y should be Fnown by 9 or ammultiple of 9 appearing
;m numerator wn the Bhasesha of the Parva in q1gf;-
on

“Three hundred and swxty stz days, one year,

Bhasesha of the Parva rast 1 &% (vide verse 11),
‘Vasamsabhagn 1s 7 Lalas which the moon takes over
and ahove g day to pnss through a Nakshatra Hence
the daily Amsas for 14 days are 14 x 7 equal to 98 It:
one third 13 nearly 33 The one-thind of Bhasesha 1s 12
Which 15 equal fo nearly 24  Hence 78-+214-98-33
9r 228 are the halas which are to be added to the kalus
of the Parvg tythns and multiphed by 11 and divided by
the kalas equivalent to a Bba or Nakshatra  order to
Emve at the Nahshatra of a given Parva  This hns
een explained m verse 21
In l;he 58th, 79th, 87th, 100th, 108th Parvas the
Aumerator of the Bhamsa 1s a multiple of nme Henee
' those Parvas there 1s an ncrease of a Nakshatra-
equivalent day over and above the daysof their pre.
ceding Paavas  In the 78th, the Bb'ml:"t gnesds dyyg R
While 1 the 7T9th, 1t gives 46 dvys  Wiile i the 8gy),
1t 18 50, 1n the 87th 1t 18 51 » winle m 90th 1t 15 58,
100th 1t 15 582, while m 107th 1t 15 62,1 108th 5t G3
In uneven number of Parvas, the increrse 19 more thay
nlf o day and 1t does mot contamn the numbey 9, the
‘hracteristic number 7
The memng of the 2Btk vere 18 fag , soly

Wernl year conwsts of 366 daya; at also Contagns ¢
cwone, two Ayanas, called the I‘{thr‘\”m ad fhe
Dakshimiyana, and 12 months of 30} diyg creh, g

> years mahe o Yuga,
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ix scasons, two Ayanas (the northern and souﬂ'wrn
;lrxogress of the sun), twelve months are o be’:yconsulef-
ed as solar ; this taken five imes 15 0 cyele. X

“In a Yuga of five years the number .of risings
of the Dhanishtha (and other Nakshatras) is the samé
as the number of days wn 1t wnereased by five (that i3

1,880 plus 5, that s 1,835); the risings of the moon 33
the same less by 62 (that s 1,830—62); the siderial
sevoluirons of the moon 1s also the same less by
31 (that 15 67 % 97 equal to 1,830~—321 equal to
1,809)." B 29.

“The sideral revolutions of the sun in a Yuge
are 185 ; the Ayanas of the moon wn a Yuga are the
same less by one, that 1s 185—1 equal to 134 ; one
fourth of the number of Parvas wn a Yuga is called

The meaning of the 20th verse is that in a Yuga of
5 years or 1,830 days the Dhanisthi and other Naksha
tras nse and set 1,835 times ; each nsmg of'a Nakshatr?
is called a Lagna ; later on Lagna as o name was applie
to the ri<e of & zodiacal sign consisting of 2} Nakshatras
The Jyotishkaranda of the Jainas says (Page 196
verse 288). “The Lagna of the five Vishuvas o
equinoctial days in & Yuga is the rise of the Asvin
Nakshatra in the Uttariyana; and that in the fiv
Dakshinayanas is the rise of the Svat: Nahshatra, ©1
a Yuga of 1,830 days the moon rises 1,768 times ; an
in the same period the moon makes 1,809 sideri.
revolutions.” 28 & 2

The abore verse means that in a year the s
mahes one siderial revolution, and in a Yuga of fi
years he passes through every Nakshatra b times; tl

moon makes in a Yuga 67 sidemal revolutions,

the rate of iwo A; anas in a revolution 2;1’(3 qxlr]x‘?\k

2>]<{ 67, 1._\1.% ‘;i 134 Ag ana; The number of Parvas

a Yuga i3 124 5 one-fourth of a Parva ; i

121 Kashihas male a kali. of » Parva s called « Pad

The Kilalokaprakiisa of the Jai

- 0 ainas says (66) th

ga there are 184 lunar Ayanas; an Ayans
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:
Pada ; a similar number of Kashthas (that 15, 121‘2”1]3
@ kala” .
2‘[ In a Yuga the wwmler of Savana, tunar, and
suderial months 15 61, 62, and 67, respectively; the
Jumber of days 1 a Sarana month 1s 30, a solar
Wear s e sevolution of the sun through the 327
; akshatras. 1 1.
’ Ten kalds and plus one-twentaeth of akalisa
'N&dtlui; two Nadikhas are a Mularta; thrty
[Mu]zﬁrtas a day whick s 600 halds wcreased by
]lTeE. .
The moon takes a day and 7 halds of the mext

i‘l“!/ {0 pass throngh o Nakshatia, the sun takes 13
days ang plus 5/9 of a day to pass through a Nal-
}}i‘]‘“tm; a Kashtha 1s the time of the utterance of Jfire
ong syllables ~ -
gAng w8 the dety of hnittihd, PT(L]GZI{Z[L (f
jROhmz; Soma of Mrigasuras, Rudia of Ardrd, ddii;
of Punariasu , Brihaspat: of Pushya, the wrzgz_nt of
{islesha, the Putris of Magha Bhaga of Paryg.
Dhalguns ; dryama of Uttaraphalguni, b:uztn. of
‘Hasta; Tuasher of Chatra, Vaqu of Svat, Indragn;
iof Vu&kha, Matra of Antiradhi , Indiaof J1/(,,q],1]“;;

fthe Passing of a planet through half the arcle of the
‘!akshatras In the next verse the measype of the
Sifferent, months m Yuga 1s given 1,
3 A nidika 1s equal to 107, Lalis
Two nadikis equal to 204 Jmhlﬁ o gy oo
iMuhﬁrta 30 Muhiirtas or XA or 609 kg, Maks
ay.

’ 1432,
In a Yuga of & years o1 1,830 dayx, the Piogy

!rmﬂkes 6727 or 1,809 q)deliul rl(\,Iv;Jlutmnn’ Huyga the
time she takes to pass through a Yo klitty ) jy lﬁi/;/];/ﬁ
Which 15 equal to 1 day and 7/60% of Ry

of 1,830 days the sun passes throngly r,\/ﬁlf"z:’;’/’
tras’  Hence the time he tnkes gy o, l’/wlw
Nakshatra is 1830/135 which in il gy gy s i 4
5/9 of o day. ” ’3"5’
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i i Viire

e of Mila, Apal of Pirvashedha, the
11%2(13 nff Uttaroshadha, Vishnu of Srarana, [l’h;
Vasus of Dhanishtha , Varuna of ba!abhlsha{f“ Ja
Dkapat of Partabhedrapada, Ahorbudhmya of m‘l
bhadrapada, Pushe of Reval, the Asvens of Astints

Yama of Bharam , these are the deities of the Nak
shatras  the learned w the Sastras say that durtng
the sacrifice,

the sacrificer § sacrifictal name has 10 b;’
derwied from one or the other of the Nakshatras, l’d
malerolent jortent are Chatra, Visal ha, Srarana, an
Astayul  of malerolent portent 1n a greater degret
are Magha Stati, Fyeshthe, Mula, and Bharat
whach s of Yama 34.
That day which erery lunar day beng less B
1/62nd part of a day than the Satana day gures 115
to w the conrse of two months, and also that d4f
which every Sevana day bewng less by 1/62nd jart of
a day than the solar day gues rise {0 n the course o
tiwo months, both beng identical with Paria d3)

Tt 13 already pointed out that the lumar month ¥
less than the Sivamn month by 30/62 parts of a dav
Accordingly a Tunar day (Tith) 1s less than o Sivamd
day by 1/62 part of nday  Hence 1 the course of
days there arses an extrn diy on account of th*
difference  Lakewise the Savana month of 30 days *
less thin the solar month of 30} days by Lt + day
This difference amounts to a day m the course of w0
solw mouths of 61 days  On account of this defimencs
of the lunwr month from the Savana month and of the
Savans from e solvr month, there mse ino tercalnry
months 1 the 1830 dvys of 2 Yuga, and of these tw¢
months, one 13 meerted 1 the mddle of the five years
and nother af the end  The lunar extra, day 18 ealled
Avamaritra and the solar extra day 15 called Aticiter
Afcoxdmgl} the Jyatihkiranda of the Junas siya (Pagt
}‘M: “e“e 268) s follows ¢ Atiritra s connected witl
R 1;2 ;3:\‘ Ritu  and the As maritra 1s connected wit!
yews of 1 Yuga ealled “(1) lunar year, (2) lunts
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shoulid e clearly and distinctly wnderstood, on
account of which tuo days, there are generated two
wntercalary months, one 1n the muddle of the fire
years, and another at the end of the five years of the
Yuga 37

104 Talas make a Nadika, 2 Nadihes a
Mukarta, o day (and mght) 80 Muhiirias, 600
Aalas and 8 more also make a day 38

“The moon 15 wn possession of a Nakshatra,
aday and 7 fhalus more, the sun s in possession
of a Nakshatra for 13 days and 6/9 parts of day,
@ hashtha s the fume tahen to pronounce five long
syllables 39
—_
yeur, (3) intercalary lunar year (4) lunar year, and (5)
intercalary lunar year® If <olar mtus are taken mto
¢onsideration, one Atiratre day happens m every tlurd
and seventh Parva in the first four months, similarly
m the next two sets of four months each  Likewse
i the lunar years are tahen into constderition, an
Avamaritra happens m every two months and thus
there will be 6 Avamardtras 1 2 year and 30 1 five

enrs
’ In verse 38 we are told of the divisions of a Savana

In verce 39 we are given the velocities of the sup
and ] n

}]: ;:Z(:soe 39 the word “ Dyx  from the Previons
verse 1s to be tahen and 1s to be interpreted along wigh
“ Sasaptaka as o day with 7 kalas more  The second
balf of the verse re1ds 1n some manuseripts s  Ng,o
mant cha pancha, meaning 6/9 parts of a diy  Other
manuscripts read as ° Uttamans  The uttama P
15 pme  The word Kashtha 1s a rame given to the v
divisions of one of the 124 parts into whieh 5 Nakshatrg
18 divided 30
In verse 40 we are given a formula to find oyt e
length of the day 1 either of the o Ayanas of e
sun
v 5
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What 1s passed of the northern progress “75[
Lukewse what remawns of the southern progress Lflli
(v1z, the number of days in both cases) 15 o be m:i .
phed by fwo, durded by sixlyone and adde "
twelte, thes 1s the measure of the day fol

That half a day by wlech the lunar falls shor a
the Sarana month and by wluch the Sarana mon’aA
falls short of the solar month 1s called the Rifuses

and one should understand 1# counting the ﬂ,,,,;be%‘iJ
monthly Parias

It has already been sud m veree § that the foml
wnerease of the day m the northern Ayana s 6 Muhiirtas
aud the total increase of the might in the soutber®
Ayana 15 sumilwely 6 Mubfirtas  The mimmum Jengt

of the day at the beginming of the northern Ayana o3
the mimy

mum length of the mght at the commencemellﬁ
of the southern Ayana 13 12 Muhiirtas Accurdmg}i
the merease of the day or the mght in the 183 dys O
the Ayana s 6 Muburtas  Hence m grven number ©
dysat will be § multiphed by given number of dvy “905
mehts divided by 183 and ndded to the mummum 121
the 1ncrease
(;ngen days/183 plus 12, winch 13 equal to
“X iven days/61 plus 19
which ?;E the rato of crense 15 considered to be umforn;
mght to a?t 8 fact, nor 14 the mcrease of the dvy 0h
an mereags o8t Of 6 Mubiirtas a fact i India, suc
comer o1, found tomewhere m the north western
o]i Todin he such o measurement ofv the
(for e);ems to have heen found n the Vedio
tary) Other detagly g4, the Sansknt comm%
Some s
of leseshtgan“]ssrtmts seem to read “ Atisesha” msteﬂ‘%
an Ahrﬁtra, o 3 case Atiseshia means the pnrtf
to the deﬁmency & tt‘l‘xe Verse 15 10 be taken to refer only
and to the 30 O, ® Ruvans year from the solar yer
month Y Yuga makmg an m(ef‘”’l’;‘?
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“This s a brief citation of equations which one
has to make use of frequently ; of the three factors of
2 problem, the known, the knowable, and the ratio
betiween the Anown and the knowable, one has fo
mulbsply the knowable with the hnown and dwnde the
vroduct by the ratio.” » 42,

Thus spoke Lagadha of Ius explanation of
nonths, years, Mukiirtas, Lagnas (Udayas), Parias,
1ays, seasons, Ayanas and months (lunay and
uderial) 43,

The learned man who hnows the movements of
the moon, the sun and the Nakshtras will be blessed
vith progeny n this world, and (after death) get
Mo the world of the moon, the sun and the Nal-
thatras » 44,
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