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METHODS AND TABLES FOR VERIFYING HINDU DATES,
TI{THIS, ECLIPSES, NAKSHATRAS, ETC.
BY HERMANN JACOBL Pu.D.; PROFESSOR OF SANSKRIT IN THE UNIVEBSITY OF KIEL.

THE Tables® which are now placed before the

public, are intended for the amse of those
who wish to verify dates of Indian docu-
ments, inscriptions, manuscripts, etec.,
chronicled according tothe intricate Luni-Solar
Calendar of the Hindus. The working of these
Tables will be found easy, requiring only the
computation of a few figures; and the operation
to be gone throagh is almost mechanical, and
will yield correct results, if the rules, to be
explained in the sequel, be strictly adhered to.
Nevertheless, to render more intelligible the
process of calcalation, it will be well to place
before the reader the frame and outlines of the
Luni-Solar Calendar.

PART I.-ON THE LUNI-SOLAR
CALENDAR.

On the Lunar Months, Pakshas, and
Tithis in general.

A Tanar month 18 the time of one lunation.
It consists of two pakshas, or fortnights,—
the bright (sukla, éuddha) fortnight, or the
time of the waxing moan; and the dark
(krishna, bahula) fortnight, or the time
of the waning moon. In the North, the
dark fortnight precedes the bright fort-
night; in the South, it follows it. But the
bright fortnight is always the same, both in
the South and the North of India.” The lunar
month takes the name of that solar month, in
which occurs the true new-moon forming the
commencement of the bright fortnight of the
lunar month under consideration. The new-
moon (the first if there are two) in solar
Chaitra, (or Karttika for some eras) forms the
beginning of the luni-golar year, Each paksha
is divided inbo 15 tithis. A tithi is the time
required by the combined motions of the sun
and moon to increase (in the bright fortnight)
or to diminish (in the dark fortnight) their

3 Tables 5 to 11 are constructed on the plan of those of
Largeteau, first published {a the ‘‘ Connaissance des
temps’’ for 1846. By the Tables of Largeteau, the true
place of the moon in relation to the sun can be found
with & high degree of accuracy according to the lunar
and solar theories of mod st y. In order to
make the Tables of Largetean serve our purpose, a part
only of them could be used. The rest had to be altered

relative distance by twelve degrees of the
zodiac. The names of the tithis are the
Sanskrit  ordinals,~—prathamd, dvitiyd, ete.
The first tithe of either pakska is also called
pratipad or pratipadd; the last tithi of the
bright fortnight is also called pérnimd, as
it ends with the moment of full-moon; and
the last tithi of the dark fortnight, awdvdsyd,
38 it ends with the moment of new-moon.
The tithis furnish the nawes of the ¢ivil days,
inasmuch as the civil day (being accounted to
begin with true sunrise) is named after the
tithi that ends in it. Thas, Mighé b di 9 is
the usual abbreviation equivalent to “ the civil
day in which ended the 9th fithi of the dark
fortpight of the lunar month Migha.”

On Mean and True Lunar Months and Tithis.

The sun and the moon do not move with an
even motion; i.e. they do not always move in
the same time through the same space of the
firmament. Yet, for the sake of calculation,
it has been found convenient by astronomers
to assume that the motion of all the heavenly
bodies is proportional to time. This motion is
called the mean motion, to distinguish it from
the true motion.

The place in which the sun or moon would
be, if they had the mean motion, is called
their mean place. In the same way, mean
lunations and mean tithis are spoken of. But,
in the Hindu Calendar, only #rue lunations and
true tithis are used ; i.e. true, not as would be
found by actual observation, but as calculated
according to the astronemical theory of the
Siddhdntas. A mean lunation, or lunar month,
is about 29 days, 13 boars ; while the true lanar
month varies in length between 29 days, 40
minutes, and 30 days, 1 hour, 15 minutes. The
duration of a mean tithi is about 23 hours, 37
minutes ; that of a trwe tithi varies between
about 20 and 26 hours. It is very easy to

according to the elements and theory of the Srya-
SiddhAnta as will be explained at the end of this paper.
I have to thank Dr. Peters, Professor of Astronomy in
Kiel; now in Konigsberg, with whose kind assistance
I have come to a thorough understanding of the cou-
struction of Largeteau’s Tables.

3 Compare the scheme, ante, Vol. XVI. p. 148.
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calculate a mean date; but it is of course more
difficult to find the ¢rue one.

On Intercalary and Expunged Months.,

It sometimes happens that fwo new-moons
occur in one solar month ; all solar months being
longer than 29 days, 40 minutes ; some by more
than one or two days; some by a fraction of a
day only, In that case there will be, accord-
ingly, two lunar months of the same name;
of these two months the first is considered as
the intercalated (adkika) month of that name,
the second as the proper one (nija); or, in
Northern India, the adhika month is inserted
between the two pakshas of the nija month.

On the contrary, occasionally there occurs no
new-moon within one solar month ; in that case,
the lunar month, synonymous with the solar
month in question, is altogether omitted
(kshaya); or else, according to Warren, the
name of that month is compounded with that
of the following one.

Ezample.—If new-moon occurs on, or be-
tween the limits of, the first and last days of
the solar Karttika, there will be two lunar
months Karttika; the first of which is adhika
Karttika, the second nija. On the contrary, if
no new-moon occurs in the solar Pausha, there
will be no lunar Pausha in that year; Pausha
being in that case an expunged or kshaya month.

On Repeated and Expunged Tithis.

If two tithis end on the same civil day, that
tithi which both begins and ends on that same
day, is accounted to be expunged (kshaya);
that is to say, though in the strict lunar reckon-
ing the kshaya tith: is extant, yet in the civil
reckoning, which is the only one used for
dating, it is neglected. For instance, if, of the
tithis 11, 12, 13, the 12th ends on the same
day with the 11th, that day is called the l1lth
according to the usual rule ; bat the following
day is called the 13th ; the 12th titAi being
expunged, and there being no day to take
the number of it. 1If, on the other hand,
a tithi begins on one day, runs over the next,
and ends on the next but one, that day on
which no tithi ends, takes the same number
as the preceding day, which is thus repeated

(adhika). For instance, if the 32¢h ttA7 began
on one day and ended on the next but one, the
corresponding days will be numbered 11, 12,
adhika 12, 13.

It will be obvious that we eannot speak
of repeated and expunged tithis, unless we
understand by tithi the civil day corresponding
to a #ithi. Nor of repeated and expunged days,
unless we mean by it the number given to the
day by the tithi. Intercalation or expunction
does not affect the week-days, which run on
continuously uninterrupted.

On Solar Months.

From the preceding definitions, it will be
evident that, in order to eonvert a luni-solar
date into one of the English calendar, we must
ascertain :—

(1) The space of time corresponding to the
eponym solar month ;—

(2) The day on which the new-moon
occurred within that space of time ;—

(3) The day on which ended that #:thl after
which the day given in the Hindu date is
named.

The last two questions can be accarately
answered with the help of Tables § to 11;
the first approximately only. But, in most
eases, an approximate answer to the two first
questions will be sufficient. Only where it is
doubtful whether there was an intercalary
month,—17.e. when the new-moon falls on the
approximate initial day of the solar month in-
dicated by our lunar Tables,—the exact limits
of that selar month should be ascertained by
Tables } to 4.° To ascertain theexact time of
the solar months,four Fables are wanted, one for
each of the four years of our intercalary cycle:
which Table applies, is shown by the super-
scription of those Tables. They give, under the
name of each solar month, the year A.D. in
which the initial date of that month advan-
ced by one day. The corresponding English
date will be found by adding, to the date
written immediately below the name of the
solar month, the number of days found in the
first (or last)column on the same horizontal line
with the year in question. Thus, we find, e.g.,
by Table 2, that in A.D. 574 the solar Vai$ikha
began on the 20th March (Old Style). The 20th

* These Tables give the same result as Warren’s Tables I. IIL, and V. They are based on the Arya-Siddhanta.
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March continued to be the initial day of Vaisa-
khatill A.D. 690, for all years which, divided by
four, leave as a remainder 2. The day thus
found is, however, the civil beginning of the
solar month, the day on which the astronomi-
cal beginning of the month, 7.e. the Samkrdnts,
or entrance of the sun into a zodiacal sign, is
usually celebrated. The true instant of the
beginning of a solar month occurred, in any
year entered in the Table, at or shortly after
sunset of the day preceding the civil begin-
ning of the solar month of that year; every
four years it advances by 50 minutes. For
example, the solar Vaisikha in A.D. 574 began
astronomically on the 19th March at sunset in
Lank4, or 12 hours Lanki time; and in A.D.
622, which year is separated from 574 by 48
(i.e. 12 X 4 years), 12 X 50 minutes = 10 hours
later, ¢.e. on the 19th March, 22 hours, Lank#
time. The moment thusfound is some minutes
later than the true one, but this degree of accu-
racy will be found sufficient. The astrono-
mical limits of the solar month are wanted for
determining the name of the lunar months
in cases where the true new-moon occurs
near those limits. The initial days of the
solar months are also the days of samkrinti;
1st Vaisakha, that of Mésha ; 1st Jyaishtha, that
of Vrishabha; and so on (see at the foot of
Table 7). The 1st Magha is the first day of the
uttardyana, or the period during which the sun
is moving from south to north; and the Ist
Srﬁvaga, that of the dakshiniyana, or the

period during which the sun is moving from
north to south,

PART II.—USE OF THE TABLES.
Description and Explanation of the Tables.

In Tables 5 to 8, the value of four quan-
tities, @, &. ¢. d., for different periods is given ;
e.g. in Table 5 we find that in A.D. 1801 (on
the 1st January) a = 5138, = 566, ¢ = 6,
d = 479. For calculating tithis, however, only
a. b. c. are wanted; and we shall therefore,
for the present, speak of a. b. c. only.

The quantity a. (plus the constant quantity
200)* gives the mean lunations expressed in
10,000th parts of the unit; or the difference
of the mean longitudes of the sun and the
moon expressed in 10,000th parts of the circle,
And the value a = 5138 denotes that, at the
moment in question, 0-5338 of the current mean
lunation was gone.

b. and c. give, in thousandth parts of the unit,
two other quantities on which depends the
difference of the truelongitudes of the sun and
moon,® which we shall denote by 4. With b.and ¢.
turn to Tables 9 and 10; there, for the value
of b. and c. as arguments, is given the equation
which, added to a., gives 4.; e.g.for b. 566, we
find by Table 9, as equation,84; for c. 6 we
find, by Table 10, as equation, 58. Adding 84
and 58 to a = 5138, we get 4 = 5280. The
value of A.shows whieh ¢tk was current at
the moment under consideration, as presented
in the following table :—

Sukla-paksha.
1 Tithi; 4. is between 1 & 333
2, ” 334 , 666
3 . . ” 667 ,, 1000
4 ., " too1 ,, 1333
5 5w » 1334 ,, 1666
6 . " 1667 ,, 2000
7 . s » 2001 ,, 2333
8 ., . » 2334 ,, 2666
9 . » 2667 ,, 3000
0, . ” 3001 ,, 3333
1, . " 3334 ,, 3666
12, ., »” 3667 ,, 4000
13, ., " 4001 ,, 4333
o, ., " 4334 ,, 4666
B, 4667 ,, 5000

Full-moon ; 4. = 5000

Krishna-paksha.
1 Tithi; 4.is8 between 5001 & 5333
2 s om ” 5334, 5666
3 s 0w ” 5667 ,, 6000
4 4 n s 6001 , 6333
5 » 0» ” 6334 ,, 6666
6 . n ” 6667 ,, 7000
7w » » 7001 ,, 7333
8 , » » 7334 ,, 7666
9 , » 7667 ,, 8000
10 , » » 8001 ,, 8333
n ., » » 8334 ,, 8666
12 5 ” 8667 ,, 9000
1B » 0w ” 9001 ,, 9333
4, » ” 9334 ,, 9666
5 »” 9667 ,, 10000 or 0

”
New-moon ; 4. = 0 or 10000

¢ 200'6 has been subtracted from the exact value of the
mean lunation,in order that all corrections to be applied
to it for finding the value of the true lunation shall be
additive quantities, and not additive in one case, and

btractive in another.
05, is the mean anomaly of the moon ; and c. the mean

anomaly of the sun.
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A. = 5280 denotes, therefore, that, at the
moment in question, the first #ithi of the dark
fortnight was current.

In Tables 5 to 7, the column superscribed w.
contains the figures 0 to 7, which serve to find
the day of the week, as will be shown helow.

Table 5 gives the values of a. b. c. d. for all
the years of the 19th century. If the year in
question i8 not contained in the 19th century,
the corresponding year of the 19th century has
to be taken; i.e. the year of the 19th century
which is separated from the given year by
complete eenturies. To find the corresponding
year, add the last two figures of the given year
to A.D. 1800 ; e.q. the corresponding year of
A.D. 484 is A.D. 1884.

Table 6 gives the values of a. b. ¢. d. for the
centuries intervening between the given year
and the corresponding ome of the 19th centary.
To find them, subtract the given year from
the corresponding year of the 19th century;
e.g. A.D, 1884 — 484 = 14 centuries.

Table 7 gives the value of a. b. c. d. for
the hour 0 or sunrise at Lanka, of all days
of the English year, and the three first months
of the next year. The days of the month are
entered in two columns. In the first twelve sub-
divisions of Table 7, for Janmary to Decem-
ber, the first column applies to common
years, and the second te leap-years. In
the eontinuation of this Table for the follow-
ing year, the arrangement is different. In
January and February, the first column
applies if the English year, preceding that
to which these months belong, was a com-
mon year; the second, if it was a leap-year.
In March, the second column applies if the
English year, in which that month occarred,
was a leap-year, or followed after a leap-year.
The first column applies to the remaining
years of our intercalary cycle. These last
three Tables are to be used for the last part
of the Hindu year; viz. for that part of the
Hindu year which falls in the English year
following that in which the beginning of the
Hindu year fell. Table 8 gives the values of
a. b. ¢. d. for hours and minutes.

All the quantities taken from Tables 5 to
8, are tobe summed up in due order; then the
equation of the sum of b. and that of the som
of ¢. (Tables9 and 10), are to be added to the
sum of a. The result will be the 4. for the

moment in question, which is to be interpreted
according to the tithe Table.

An example will set this in a clearer
light, Let it be asked, what ithi was
current on the 21st June, A.D. 484. We have

w a s €
Table 5 A.D.1884 (3) 765 746 2
Table 6 14 cent.... (5) 4626 734 67
Table 7 21 June... (4) 8245 242 471
Leap year.—— —— —— ——
(12) 3636 722 540
Table 9 arg. b.722,eq. = 3
Table 10 arg. ¢. 540 eq. = 76

A.= 3715

As A. is between 3667 and 4000, it follows
from the tiths Table that the 12th fithi of the
bright fortnight was current.

The Week-Day can be found from the sum of
w. 12 (put in brackets). Rule:—If w. is smaller
than, or equal to 7, the number indicates the
week-day, counting from Sunday as1l. Ifw.is
larger than 7, retrench 7; if larger than 14,
retrench 14. The remainder, in both cases,
indicates the week-day, counting from Sunday
as 1. In our example w. = 12; subtract 7;
remainder, 5 = Thursday.

If it be required to know when the 12th
titht ended, subtract 3715 from 4000; the
remainder i3 285. With this remainder,
285, apply to Table 11, in order to find
approximately the difference in time between
the time when 4. was = 3715 and when it was
4000. We find 200 = 14 hours, 10 minutes; 85
= 6 hours, 1 minute; so, 285 =20 hours, 11
minutes; therefore the 12th ¢ithi ended about
20 hours, 11 minutes, after sunrise in Lanka.

If this approximation should not be con-
sidered sufficient, we add to the above found
sums of a. b. c., the value of a.b. ¢. for 20 hours,
11 minutes, from Table 8. We have found :—

a b ¢
21st June AD. 484 ... 3636 722 540
20 hours (Table 8) ... 282 30 2
11 min. ,, 3 0 0

3921 752 542

arg. b. 752 0
arg. ¢, 542 76
3997




JuxE, 1888.]

JACOBI'S TABLES FOR HINDU DATES.

149

The difference between 4000 and 83997 being
8, shows (by Table 11) that the end of the
tithi occurred 13 minutes after 20 hours, 11
minates; or at 20 hours, 24 minutes, after
sunrise at Lankd.® Therefore, as the 12th
tithi ended on the 218t June, A.D.484, that day
was du di 12,

If we want to know the name of the month
of which the 21st June, A.D, 484, was the su di¢
12, we count 12 days back from the 21st June ;
the day obtained, the 10th June, was the
beginning of the month ; and, accordingly, the
preceding day, the 9th June, was the day of
new-moon, always supposing that there was
no kshaya or adhika tithi between new-moon
and $u di 12. Now, turning to Table 4, we
find that the 9th June, A.D. 484, falls in the
middle of the time assigned for the solar
Ashidha (20th May to 20th June). Therefore, as
the new-moon of the same month to which the
éu dv 12 under consideration belonged, fell
within the solar Ashﬁdhn., we conclade that the
21st June, A.D. 484, was éu di 12 of the lunar
month Ashﬁdha.

On the Verification of Luni-Solar Dates.

Having shown how the Tables are worked, I
shall now explain how, by their help, the most
usual problem, that of converting a luni-solar
date into one of our Calendar, can be solved.’

Let us snppose we had to verify the date
A.D. 484, Ashidha éu di 12, Tharsday. We
first compute the a. b. c. for the beginning of
A.D. 484, viz.:—

a. b, c.
1884 ...(3) 765 746 2 Table 5.
14 cent. (5) 4626 734 67 Table 6.
A.D. 484 (8) 5391 480 69

On the day éu di¢ 12, 4. must be near,
but something less than, 4000 (sach being the
eqnivalent for the end of the 12th titht).
Subtracting 5391 from 4000, or, as this would
leave a negative quantity, from 14000, we have,

a8 the remainder, 8609. Therefore, by adding
8609 to the a. of the beginning of A.D. 484,
we get 4000 ; and all days, whose a.is 8609
or the next lower figure, are approximate dates
for each éu di 12, the whole year round.

In the same way, by subtracting the a. for
the beginning of A.D. 484, viz. 5391, from
10000, <.e. the equivalent of the new-moon, the
remainder, in our example 4609, indicates
approximately all the new-moon days of
A.D. 484.

Now, with 4609, we turn to Table 7. Finding
Ashidha at the foot of May, we select the days
in May and Jaue, whose a. is nearest to 4609.
A.D. 484 being a leap-year, we find the 11th
May and 10th June. We must now ascertain
which of these two dates determines the
beginning of the lunar Ashadha sukla paksha.
This can be done with the help of Tables 1 to 4,
as explained above; or, without nsing those
Tables, the beginning and end of the solar months
can be found in the following way :—At the
foot of the Table we find that, on 1lst solar
Asbadha, ¢. is about (ie. one smaller or
larger than) 450. The c. of the beginning
of A.D. 484 is 69. Adding 69 to the ¢. of
the 11th May, 359 -4~ 69 = 428. This (428)
being lower than the c. for 1st solar Ashidha,
we conclude that the new-moon, occurring on
the 11th May, fell in the solar Jyaishtha, and
belonged, therefore, to the lnnar month Jyaish-
tha. Trying the 10th June, we find itsc. to
amount to 444 4 69 = 513. As this is between
the c. for 1st Ashadha, viz. 450, and the c. for
1st Srivana, viz. 536, we conclude that the new-
moon occurring on the 10tk June, or thereabouts,
helongs to the lunar month Ashﬁdh&. Hence
Asbadha éu di 12 must bo later, by about 12
days, than the 10th Juue,

We have seen that, at the end of the 12th
tithi, a. is equal to, or something less than,
8609. The 22nd June having for a., 8583,
which is nearest to 8609, the end of the 22nd
tithi must have occurred either before or after
the beginning of the 22nd June. Tofind the end

¢ Mr. Sh. B, Dikshit (ante, Vol. XVI. p. 120) has cal-
culated the same moment according to the modern Tables
of Chhatre, the S#drya-Siddhinta, and the Siddhintr-
Siromani, He found,—Chhatre, 48 ghatis 12 palas;
Sirya-S. 51 gh. 11 p., §iddh-Sir. 53 gh. 21 p. Convert-
ing 20 hours, 24 minutes, into ghafekds and palas we
get as the equivalent amount 51 gk. Our resnlt,
therefore, agrees nearly with that calculated by Mr.
Dikshit on the basis of the Sfirya-Siddhinta.

7 As, by our Tables, only those Hindu dates can be

converted into English ones, of which the concurrent
English year is known, we are here concerned with the
verification of the day only. However, in practice, the
year will often be doubtful. ln such cases, all years
which come in question must be tried till that one is
found in which the day fits in all particulars. Instead
of calculating the date for all possible years, it will save
time if we try the years accor ing to the approximative
method (Perpetual Lunar Calendar) which will be ex-
plained below.
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of the tithi, we must add the a. b. c. of the 22nd
June to the a. b. ¢. of the beginning of A.D.
484.

a. b. c.
A.D. 484 (see above) (8) 5391 480 69
22nd June ..... ceneee (5) 8383 278 474

(13) 3974 758 543

arg. b, 788 ..eeovinnenee ]
arg. ¢. 843 .....ies el 76
4. = 4050

A. being larger than 4000, the end of the
12th tithi must have occurred before the
beginning of Friday, the 22nd June. Table 11
shows that our surplus, 50, is equal to 3 hours,
33 minutes. Hence the 12th ¢/thiended on the
21st June (atabout 20h, 27m.); and accordingly
A.D, 484, Ashidha éu di 12, was the 21st June.

It should be borne in mind that the time of
any particular instant is reckoned from the
mean sunrise at Lankd. For any other place
in India, two corrections are necessary :—

(1) The difference in time between the place
in question and the meridian of Laiiké (on which
lies Ujjain, 5 h. 3m. 27 s. east of Greenwich), is
to be added to or substracted from the result
found by my Tables, according as that place
lies east or west of the said meridian. Table 15
serves for converting Lanki time into local time,
for the principal places in India as explained
in the note to that Table.®* For instance :—if
a titht ended at Laiki at 10h. 54 1., it ended in
Calcutta at 11 h. 44 m., in Multin at 10h. 37 m.
If the place under consideration is not contained
in my List, take the most important one that
is nearest to it.°

(2) The time at which the sun, at that place
and on that day, rose before or after the com-
pleted sixth hoar after mean midnight of that
place.

The amount of this correction, for any given
place and time, can be calculated with the help

of Table 16. That Table shows how many
minutes before or after sunrise at Lankid (0
hour of my tables) the day began at places
situated on the meridian of Laika or Ujjain at
a Northern latitude of 5 to 30 degrees, on
the days entered in the first and last columns
of the Table. For places and days not entered
in the Table, the amount may be calculated by
a proportion. But it must be stated that the
date may be wrong by one or two days.

The process by which we have obtained the
result may be reduced to the following rules :—

1. Find the a. b. ¢c. of the given year, by
summing up the quantities for the
corresponding year and the interve-
ning centuries.

2. FYind the Index of the new-moon days
by subtracting from 10000 the a. of the
given year.

3. Find the Index of the given #ithi, by
adding its equation (from the tithe
Table) to the Index of new-moon.

4. Find the new-moon falling in the given
solar Hindu month, by adding to the
c. of the given year, the c. of the new-
moon days in the English months cor-
responding to the given solar Hindu
month. The footnote of Table 7
shows which new-moon day is to be
selected. Indoubtfal cases determine
the limits of the solar month, from
Tables 1 to 4.

5. Try the day indicated by the Index
of the ¢ithi. If A. comes out larger
than the equivalent of the proposed
tithi (see tithi Table), it ended before
sunrise; if smaller, after sunrise.

6. Apply the corrections due to the
geographical site of the place, if
necessary.

2nd Bxample.—In order to give a sample of
the calculation, we shall convert into the cor-
responding English date, A.D. 1261, Jyaishtha
ba di 4, Gurau. I give the calculation without
farther remark :—

¢ This Table was suggested by Mr. Fleet, on the
grounds that, in the majority of instances, the details
of dates should be worked out, not for the actual place
to which a record refers itself, but for the principal
town in the neighbourhood ; i.e. for the town at which
the almanac from which the details were taken, was
probably actually prepared. I have substituted the
difference in time for the longitudes given by him, which
were taken from Thornton’s Gazetteer of India.

® The “ difference in time” is obtained by multiplying

the degrees of the difference of the longitudes of Ujjain
and the different places by four. However, the amount
thus found may differ in many cases from that assumed
by the Hindus. The latter might easily be ascertained
if someone would collect, from different places in India,
old native almanacs or Paiichdiigs. But they must refer
to an epoch not yet influenced by modern geographical
science. By these means it would be easy to draw a map
of India as it appeared to the Hindus themselves.



JuNE, 1888.]

JACOBI'S TABLES FOR HINDU DATES.

151

@® o =10000-9133 = 867.
4th Tithikrishpa paksha(1) 6333-9133 or 6333 -+ 867 = 7200

@ Jyaishtha about 1st Maya==636: ¢= 329451 = 330

4th Tithi @ 7200 about 20th May : a = 7070.

a. b, c.
AD. 186l... (3) 6257 896 4
6 Cent ..... (4) 2876 135 47
AD. 1261... (7) 9133 31 51
>364.
20th May ... (6) 7070 45 381
(13) 6264 76 432
arg. b. 76 204 -
arg, ¢. 432 35

A4.=6503—6333=+170 (or100=7h.5 m.,, 70==4 h.58 m.) 12 h. 3 m. before 20th May.

The 4th tithi of the krishna paksha ended on
the 19th May, which was a Thursday, about
11h. 57m.

3rd Ewample—I select the following date
because its calculation offers matter for some
consideration :—

Vikrama-Samvat 1288, Philguna su di 10,
‘Wednesday.

AD. 1831. (7)5528 213 4
6 Cent. ...... (4) 2876 135 47
AD.1231... (11) 8404 348 51

The new-moons which come in question are
to be looked for in January and February. But
there are two Janmuaries and two Februaries
inour Table 7. 1In this case, the Tables for the
January and February at the end of Table 7
apply ; those at the beginning of Table 7 ap-
plying to the same months of the preceding
Christian year, 7.e. to that part of A.D. 1231
which precedes the Hindu year. It will be
seen that new-moon fell on the 24th January
and 23rd February (or the preceding day), as the
a. of these days is nearest to, but smaller than,
1596 (the index of new-moon). On the 24th
January, the c. is 62 - 51 = 113, which is
near the c¢. required for Philguna, viz. 114.
It is therefore doubtful whether the lunar
month, determined by the new-moon of the
24th February, is Migha, or Philguna. Turn-
ing to the 23rd February, we find c. =195;
e it is mear the c. required for lst solar
Chaitra (196.) Hence it is likewise doubtful
whether a new-moon on the 23rd February
inaugurated the month Phéilguna or Chaitra.

@ 1596,

The year commenced in A.D. 1231 ; but the
month Philguna fell in 1232. We can make
either year the basis of our calculation, as will
be seen in the sequel.

1st method; by starting from the English
year in which the Hindu year
viz. 1231.
examples :—

su di 10 (1596 + 3333) = 4929.

began ;
We proceed as in the above

In order to fix with more definiteness the
beginning of Chaitra, we must have recourse
to Table 4 (for the date in question falls in
the leap-year, A.D. 1232).

We find that the solar Philguna ran from the
25th January to the 23rd February, astronomi-
cally from 24th January 13 h. 40m. to 23rd
February 8 h. 50 m. As will be remembered,
we have only approximately determined the
dates of new-moon; we must now calculate
them accurately.

A.D. 1231 8404 348 51

24th Jan. 1389 81 62

13 hours. 183 20 1

40 min. 9 1 0
9985 4350 114

arg. 450 184

arg. 114 20

189 =13 hours, 23 minutes.
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Accordingly new-moon occurred 13 b. 23 m.
before solar Philguna, and belonged therefore

to Migha. We calculate 0 Chaitra :—
A.D. 1231... 8404 348 51
23rd Feb.... 1548 169 144
8 hours...... 127 14 1

50 min. ... 12 1 0

91 532 196
arg. 532.. . 112
arg. 196......... 2

205 == 14 hours, 31 minutes.

Accordingly, new-moon occurred 14 h. 31 m.
before 0 solar Chaitra, and belouged therefore
to Philguna. In order to find éu di 10, we
proceed, as usual, by adding, to the a. b. c.
of A.D, 1231, the a. b. c. of that day after the
22nd February, the a. of which is next below
4929 (or the index for su di 10).

A.D.1231.,., (11) 8404 348 51
3rd March. ... ( 0) 4596 496 169
(11) 3000 844 220

arg. b 844, eq
arg. ¢ 220, €q......ccoeeeee

4.= 3025=1h. 46 m.

As 4. for éu di 10 is between 3000 and 3333,
we see that the 10th #ithi was running at the
beginning of the 3rd March, That it ended
in the same day, is evident from the fact that
the a. of the 4th March, viz. 4935, is, by itself,
larger than the index for éu d¢ 10, which we
have found to be 4929, and will become still
more so by adding the equations of b. and e.
Let us calenlate also the 4th March :—

A.D.1231... 8404 348 51
4th March... 4935 532 171
8339 880 222

arg. b. 880, eq. ...44
arg. c. 222, eq. ... 1

——

A, = 3384

Subtract 3333 ; the remainder 51 == 3h. 37 m.
Hence the 10th titki ended 3 h. 37 m. before
sunrise at Laika, on the 3rd March, which
was a Wednesday, as required. The end of the
10th tithi being near the beginning of the
day, we must now consider whether the result
may be influenced by the geographical position
of the locality to which the record belongs;
viz., Girnir being about 21 minutes {of time)
west of the meridian of Lankd (or Ujjain),
the day begins there about 21 minutes later than
on the meridian of Ujjain. Hence the 10th
tithi ended about 3 h. 58 m. before the end of
the 3rd March. Again, the sun rises, before the
21st March, later on the circle of latitude of
Girnir, than on the equator, on which Lanka
is supposed to be situated. The difference still
more removes the end of the 10th fithi from
the end of the 3rd March, as compared with
the same moment at Lankd. The date, as we
have found it, stands, therefore, proof against
all doubts which can be raised against it. As
regards the week day, the (11) shows that
it was the fourth day or Wednesday as
required.

2nd method. In calculating the date, we
can also start from A.D, 1232, the Christian
year in which the date fell. But, in that case,
we must make use of the first part of Table 7.
We shall sum up the figures for the 3rd March
A.D. 1232:—

A.D. 1832 ... 1) 9128 460 3
6 Cent ......... (4) 2876 135 47
3 March,...... 6) 995 250 170

(11) 2999 845 220

Comparing this result with that found above,
we see that a. is smaller, b. larger, by one,
than found above.!® This difference is caused
by our neglecting fractions below , and count-
ing them as 1 if larger than .

4th Egample.—An intercalary month. Asa
month is intercalated when two new-moons
occur within one solar month,—one soon after
the beginning, and the other shortly before the
end, of the solar month,—all that is required
to decide any case, is, to calculate the phase of
the moon on the beginning and the end of the
solar month. If the moon was waning at the

bad The last method must be followed in cases in which
the Hindu year begins in Karttike (Sept.-Oct.), and the

date in question is later than March of the succeeding
English year.
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beginning, and waxing at the end, of the solar
month, a month was intercalated.

In the year 958 of the Chédi era, which has
been identified with A.D. 1207 (the dcademy,
14th January, 1888) there was an intercalary
Ashagha. We must first ascertain the astro-
nomical limits of solar Ashidha from Table 3.
In A.D.1199 Ashadha began on the 26th May,

We calculate 4. for both instants :—

Laika time 12 hours ; accordingly in 1207, i.e.
2 X 4 years afterwards, 2 X 50 minutes =1
hour 40 minutes later, or on the 26th May, 13 h.
40 m. Again, in AD. 1231 solar Srivana
began (or Ashidha ended) on the 26th June,
at 12 hours; accordingly in 1307, 4.e. 19 X 4
years afterwards, 19 X 50 min. = 15 h, 50 m.
later, or on the 27th June, at 3 h. 50 m.

A.D. 1807.. 7080 81 4
6 Cent...... 2876 135 47
A.D. 1207... 9936 216 51 A.D. 1207 .. 9956 216 51
26th May ... 9102 262 397 27th June ... 9938 424 485
13 hours ... 183 20 1 3 hours ...... 42 5 0
40 min. 9 1 Q 50 min, ...... 12 1 0
9250 499 449 0943 646 536
arg. 499 ... 140 arg. 646 ...... 28
arg. 449 ... 41 arg. 836 ...... 74
.= 9431 d.= &0

This calculation shows that the beginning of |
solar Ashidha occurred before, and the end
after, new-moon (4.= OAor 10000), 7.e. two new- i
moons fell within solar Ashidha. Accordingly |
there was an intercalated Izpar Ashidha as
required,

Sth Brample.~A Samkrdnti :—

Saka 1126 (A.D. 1204) Pausha éu di 2,
Saturday, at the uttardyana.

The uftardyana begins with the solar Magha.
That month began, according to Table 4, in
A.D. 1204, on the 25th December. Qur cal-
culation stands thus:—

A.D. 1804 (1) 5940 306 4

6 cent. ... (4) 2876 135 47

25 Dec. ... (2) 1569 29 983

!
i
1

(7) 385 470 34
arg. 470 166
arg. 34 47

598

Accordingly the 25th December was a
Saturday, its w. being 7; and, the second
tithi ending in it, it was Pausha su di 2, as
required.

Before leaving this part of our subject, I will
add a few remarks that may prove useful. It is
obvious that every lunar date can be converted
into the corresponding English one ; but such
lunar dates only can be verified, i.e. shewn to be

| correct notations of real and particular mo-

ments of time, which are coupled with some
other chronological item not purely or chiefly
derived from the position of the moon, In
most cases the concurring notation will be the
week-day. As the verification of the woek-day
is a much simpler process than, and can be
done simultaneously with, ascertaining the
date of the tithi, it will save time to calculate
at once the correct week-day, Let usdo so with
our first example. We have found (8), 5391,
480, 69, as the () a. b. c. of the 1st January,
A.D. 484. As the figure (8) of the week-day
is above 7, subtract 7, and put (1) instead of
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(8). The 22nd June has been found to be
the approximate day of Ashidha éu di 12. But
the w. of the 22nd June is (5), which added to
(1) from above makes (G) or Friday, instead of
Thursday as required in the inscription. We
therefore calculate the 21st June as the
probable date of éu di 12. The result proves
that we have guessed rightly, But if the
tithi does not come out as required, we can,
without further calculation, say that the date is
wrong ; provided we have singled out the
correct month and paksha and overlooked no
adhike month. For, say that, instead of the
12th tithi, the 11th would be found running at
sunrise of the corresponding week-day, in that
case the next day would be the 12th (or, if the
12th tithi was kshaya, the 13th), but the week-
day would be wrong. In the assumed case,
the date would be wrong, either because the
inscription was a forgery, or because the scribe
committed a blunder.

Correction due to the Moon’s Latitude.

Probably common almanac-makers neglected
this correction, which influences the result only
when the end of a tithi occurs within a quarter
of an hour off the beginning of the day.
Rule:—Add to the tenth part of a., 20 - the
half part of d. If the sum is above 500, sub-
tract 500; the remainder is the Index for the
following Table. If it is below 500, the
remainder itself is the Index. The equation is
according to its sign, to be added to or subtrac-
ted from A.

Index. Equation. Index.

from Oto 100r) 0 ‘from250t02600r
» 240,,250 § 0 ., 490,, 500
» 20, 30orQ a1 ler § . 270,, 280or]
» 220,230 § L, 470,, 480
w40, T00rY o If . 290, 5200r
,» 180,210 § L, 430,, 460
» 80, 170 -3 |+3 ,» 330, 420

On Mean Intercalations.

It is highly probable that in ancient times
mean intercalations were wused, i.e. a month
was intercalated when two mean lunations fell
within one mean solar month. As the mean
lunation is smaller than the mean solar months,
there could be no expunged months while mean
intercalations were used. My Tables give the
moment of mean new-moon with great accuracy.
Mean new-moon happens when the sum of a.
+ 200 =0 or 10000. But the beginning of &
mean solar month is less accurately defined by
c., which remains unchanged for many hours,
The increase of ¢. in a mean lanar month being
80-89, and in a mean solar month 8333, it
follows that a mean intercalation is due when,
at the time of mean new-moon, ¢. is equal to, or
larger by one or two than, the c. required for
the beginning of the given mean solar month,
as shown in the following Table :—

| Vaig. ...... 286 | BhAdr... 619 | Paush.... 952
inai. weeee 369 | Asvi. .. 702 | Magh.... 36
:Ash. wereee 452 | Kértt. ... 786 | Phélg.... 119
| 8rav....... 536 | Marg. ... 869 | Chaitr... 202

However, the calculation gives not absolu-
tely reliable results; for it is just possible that,
instead of the month that is actually obtained,
the preceding or the next one was inter.
calated.

On Eclipses.

The d. of my Tables gives the equivalent
for the distance of the sun from the nodes of
the moon’s orbit. The amount of d., therefore,
shows whether, on the days of new.moon and
full-moon, a solar or lunar eclipse was likely
to occur. For any other days but those of
new-moon or fall-moon, d. is of interest
for chronological purposes only when the
correction for the moon’s latitude is to
be adbibited as explained under the Correction
due to the Moon’s Latitude.



JuNE, 1838.)

JACOBI'S TABLES FOR HINDU DATES. 15

o
S

The occurrence of an eclipse is ascertained by the following rules : —

a solar doubtful ,, ,, ,, '
eclipse is impossible ,, ,, »

At full-moon {certain it d ’

At new-moon {oertain if

a lunar doubtful ,, ,, ,, ”
eclipse is impossible ,,

d. is between 924

and 1000, or 0 and Y76.
894 924, or 76 , 106,
106 894.
950 and 1000, or O and 50.
93¢ 930, or 50 70.
0 930.

Example.—Was there a lunar eclipse in Srivana, A.D. 1144 ?

a. b, e d
A.D. 1844 3352 526

7cent...... 4345 585

A.D. 1144 7697 111 53 919
17 July, Ly. 7049 186 542 142
4746 297 595 61
eq. b, 274
eq. c. 95
A. = 5115

Full-moon occurred about 8h.13 m. before the
beginning of the 17th July; or on the 16th July,
about 15h. 47 m. The increase of d. in eight
hours being 2, 2 must be retrenched from 61.
The remainder is 39. Therefore, as 39 falls
within the limits of a doubtful lunar eclipse,
it is likely that there was a small lunar
eclipse; as will be found to be the fact by
referring to the ““ Canon of Eclipses,” the great
work of Oppolzer {Denkschriften der Kaiserl.
Akademie der Wissenschaften in Wien 1887,
which has superseded the ‘“ L'art de vérifier les
dates,” from which is extracted Cunningham'’s
List of Eclipses in his Indian Eras.) The
example just given shows at once the advantage
and the disadvantage of my method. The
advantage consists in this,—that by the same
calculation we come to know the moment of

' For calculating such or aay other particalars con-
nected with solar eclipses, the reader is referred to
Schram’s Tables (Denkschriften d. K. A. d. W. Wien
1836) which are supplementary to the ‘ Canon of
Eclipses.”” With theielp of these two works all pro-
blems referring to eclipses can now be solved by an easy
calculation.

3 It must be remarked, that eclipses, especially solar
ones, instanced in historical documents, were, in many
cases, not actually observed eclipaes, but calculated
ones. For the smaller solar eclipaes, if not calculated
beforehand, would pass unobserved; since even the
larger ones (say up to 7 degrees) are seen only under

3 97 @ a=10000— 7698 = 2302. 2nd July (¢ 554) new moon Srivana
50 822 @ a = 2302 + 5000 = 7302,

new-moon or full-moon, and whether at that
time a solar or lunar eclipse has happened or not.
The disadvantage consists in leaving some cases
doubtful. The latter is especially the case with
solar eclipses. For, our calculation does not
show whether an eclipse of the sun was eisible
in India, even if the sun was, at the time of
the eclipse, above the horizon.!* But an eclipse
of the moon is visible wherever the moon
is above the horizon of the observer; i.e.
wherever the eclipse of the moon occurs at
night. To conclude,—if one of the above-
named works on eclipses is available, they
should be used in preference to the approxi-
mate calculation. But, if no other means are
at hand, this calculation, which is an ingenious
device of M. Largeteau, will be found
useful.*

favorable oircumstances,as when the sun is setting or
rising, or is seen through a fog or thin cloud. There-
fore eclipses mentioned in inscriptions are generally to
be interpreted as calculated, not as actually observed.
As the result of a calculation of an eclipse varies with
the different Siddhdntas, and as it is correct only for a

riod within a few centuries off the composition of the

iddhdnta used, it will be safest to identify the eclipses
mentioned in inscriptions with such as actually occurred,
but keeping in mind the eventuality that. within and
near the limita of a possible eclipse, the Hindus may
have predicted an eclipse when none did occur, or vice
versd.
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On Karanas.

““ Half the portion of a #/tki is established as
that of the karanas,” (Sirya-Siddhinta, ii. 69).
There are, therefore, 60 karanas in one lunar
month, Their names and numbers are given
in the following table :—

Kimstughna... 1
Bava .........

9, 16, 23, 30, 37, 44, 51,
, 17, 24, 31, 34, 45, 52,
1

Bilava ... 10

Kaulava 11, 18, 25, 32, 89, 46, 53,
Taitila ....... . 12, 19, 26, 33, 40, 47, 54,
Gara  ......... 6, 13, 20, 27, 34, 41, 48, 55,
Banij 7, 14, 21, 28, 35, 42, 49, 56,
Vishti . 8, 15, 22, 29, 36, 43, 50, 57,
Sakuni . . 58,

Naga......coeees 59,

Chatushpada. . 60.

As we know how to calculate a tithi, we
shall have no difficulty in verifying a karana.
For instance, sappose it be stated in a docu-
ment,—éu di 5, in the karana Bilava. Bilava,
the tenth karana, ended at the same moment
with the 5th £ithi ; being in fact the latter half
of it. We therefore calculate, as explained
above, the end of the 5th tithi. The karana
in question was the time of about 11 to 12
hours preceding the moment found by our
calculation for the end of the 5th tithi.

On Nakshatras and Yogas.

The nakshatra, in which the moon is at any
given moment, can, by the help of my Tables,
be found with sufficient accuracy. The ydga,
an astrological element, will be found by the
same operation required for the nakshatras.
We treat, therefore, of the nakskatras and
ybgas at the same time.

Rule for finding the Nakshatra.—From the
c. of the date in question subtract 2794 aug-
mented by the tenth part of the equation of c.
If ¢. is smaller than the sum to be subtracted,
add 1000 to c. (This is the true longitude of
the sun expressed in thousandth parts of the
circle). Add to this, the tenth part of 4. for
the date in question. The result, taken as
Index, shows, by Table 17, the nakshatra in
which the moon is at the given moment.

Rule fo: finding the Yéga.—Add to the
result, just found, the true longitude of the

sun, calculated according to the above rule;
the sum indicates as Index the ydga, current
at the moment in question, by the same
Table.

Ezample.—Find the nakshatra and yiga
for sunrise on the 11th May, A.D. 1824 :—

A.D. 1824 9646 416 3
11 May ... 4361 754 359
4007 | 170 362 + 2794
Ts €q- ¢ 13
eq, b. 263 —_
eq. ¢. 13 2807
A.= 4283 — 2807

Long. of © 81' 3

4284 81, = 509, Index of nakshatra, vie. Chitrid
509 + 81, = 590, Index of ydga, viz. Siddhi.
And in the Ravi-Panchdngam (Warren’s Kala-
Sankalita, p.317) we find that, on the 11th May,
A.D. 1824, the moon was in the nakshatra
Chitra, and that the ydga Siddhi continued for
5 ghatis after sunrise.

If it is required to know more accurately
the beginning of a nakshatra or ydga, the
Table for Differences must be applied. For
instance, we found 530 as Index of the ydga.
Subtracting 590 from 594 (the beginning of
Vyatipita), we get as the remainder 4. The
Table for Differences shows that the a 4 is
equal to about 2 h. 27 m. Accordingly, the
ybga Vyatipita began about 2 h. 27 m. about
6 ghatis after sunrise at Laika.

This calculation is not very accurate, as an
error of one unit in the Index makes a dif-
ference of above half an hour. But, for chrono-
logical purposes, this degree of accuracy will be
all that is wanted.

There is also another method of reckouing
ydgas in use, for the particulars of which the
reader is referred to Colebrooke, Miscellancous
Essays, Vol. II. p. 363 (new edition, p. 319).

In some inscriptions (e.g. ante, Vol. XII.
pp. 18, 254,) the nakshatra is tioned to-
gether with the date. Baut, on calculating the
date, I have found that the nakshatra in which,
by my method, the moon must have been
at that time, does not agree with the nakshatra
given in the inscription. Nor does the week-
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day come out right. 1t is therefore doubtful
whether the dates of those inscriptions are cor-
rect. But I find that the date in Vol. XII.
p. 258, is correct when calculated for the time
of full-moon.

PART III.—THE PERPETUAL LUNAR
CALENDAR.

Many chronological questions can be more
readuly solved if the whole lunar year, together
with the corresponding English year, is ex-
posed to our view. However, this cannot be
done without a sacrifice of accuracy ; ie. we
must rest satisfied with approximate results.
‘Where no more than such an approximation is
wanted, the Perpetual Lunar Calendar, exhi-
bited in Table 12, will be found usefel. In
Table 12, every day is entered with a Roman
cypher, the Epact, and one of the seven letters
a.to g., the Dominical Letter. To begin with
the latter, the Dominical Letters serve to show
on what day of the week fell any given date of
any year, in which the week-day of one date is
known. For instance, let us suppose that,
in a certain year, the 5th March was a Wed-
nesday. As the 5th March has the Dominical
Letter a., we know at once that all days
having the same Dominical Letter a., were
Wednesdays. What were the week-days of
the remaining Dominical Letters, will be found
by the subsidiary Table 12, which needs no ex-
planation. If no week-day is known from
other sources, the week-day of the lst March,
or the value of the Dominical Letter d.,
can easily be found by help of Table 14, which
gives the value of the Dominical Letter d. from
A.D. 0 to 2000, Old Style. The Epaots are
arranged in such a way, that the same phase of
the moon approximately occurred throughount
one English year and the first four months of
the next, on all days having the same Epact.
For instance, if of some given year the 10th
March, having the Epact X., was the day of a
new-moon, 8 new-moon occurred on all days
having the Epact X, throughout the year, ..
on the 9th April, 8th May, etc. As the initial
date of the lunar month immediately follows

13 The correctness of these rules can easily be demon-
strated by the above Tables. The difference of the
relative positions of the sun and the moon after 76 years,
is foun Ig subtracting the a. of A.D. 1801 (5188) from
that of A.D. 1876 (5222). The remainder 84 is nearly
equal to the fourth part of the increase of a. for one day

the day of new-moon, the initial day of all
lunar months will be fonnd by adding one to
the Epact of the new-moon day of the year
under consideration. As Cunningham’s Table
XVII. gives the initial day of the luni-solar
years, the date taken out from that Table serves
to find the beginning of all lunar months. But
Cunningham’s dates are, in many cases, apt to
mislead ; for they are calculated for mean mid-
night of Ujjain; whereas, in civil reckonings
the days are accounted to begin with sunrige.
Therefore, if the mean new-moon falls between
midnight and sunrise, Cunningham couples it
with the following day, whereas, actually, it
belonged to the preceding one. Hence a fourth
part of Cunningham’s dates is a day too late.
To find with perfect accaracy the date of mean
new-moon, my Tables may be used thus,—
Add 200 to the a. of the corresponding year,
theun add the a. for the intervening centuries.
Subtract the a. thus found from 10000. The
remainder is the a. on which the mean new-
moon occurred throughout the whole year. For
instance, in A.D. 1468 we have 10000—(1800 4~
200 + 9936) = 10000—1936 — 8064. Hence,
mean new-moon occurred, .., late on the 23rd
March, as that day has the next lower a (7768),
and Chaitra éu di 1 fell, i.e. ended, on the
24th March. For the reasons stated above,
Cunningham gives the 25th March for the
beginning of the luni-golar year.

However, without reference to the Tables, the
day of new-moon in March can be found for any
given year, and, at the same time, for a good
many years preceding and following it, by
Table 13.

The second Part of this Table gives the date
in March on which new-moon occurred in the
years A.D. 304 (0) to 379 (75) ; the fraction gives
the complete quarters of the day, after which
the conjunction took place. The same dates, in
the same order, are valid for the next 76 years ;
but & quarter of a day must be subtracted from
each; after 152 years two quarters must be
subtracted ; after 228 years, three quarters,
and after 304 years (in A.D. 608 etc) a
complete day must be retrenched from the date
found.*®

839 = 85. In 304 years it amounts to 385 insfead of
339, which would be the inorease of a. for one complete
day. Our error, therefore, is abont 20 minutes in 304
years; and even in the 19th century the error is only 1h,
25m., which may be neglected without any practical
coDsequences.
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Therefore, to find the date of new-moon in
March for any year, e.g. A.D. 1468, subtract
from it the next lower figure under I. in Part
the first (1216), and put down apart the sub-
tractive quantity in parenthesis (—3 ; see Table
13, example). From the remainder (252) sub-
tract, if it is greater than 76, the next lower
figare under II. of Part the First (228) and put
apart the subtractive quantity. The second
remainder (24) is to be looked out in Part the
Second in the column 5. From the date thus
found (27%), subtract the sum of the subtractive
quantities (3%) set apart ; the resnlt will be the
date of mean new-moon in March for the year
in question. By adding or subtracting 142
we get the day of mean full-moon. Augment
the date of new or full moon by one, to find the
Epact of the beginning of the sukla or krishna
paksha. If the Epact turns out to be above
30, deduct 30 from it, to find the correct Epact.
Kunowing the beginning of the month, it will
be easy to verify, approximately, any day of
it, by counting onwards, making the &ukla
paksha consist of 15 days, and the krishna
paksha of 14 days and 15 days alternately,
as done by Cunningham, The result, thus
arrived at, is the same as that arrived at
by Cunningham’s method, if the initial day
of the year falls in March. If it falls in
February, there is sometimes a difference.
For, if the date to be verified falls in a
series of 30 Epacts, my date will be one day
earlier than Cunningham’s date; but if the
date falls in a series of 29 Epacts, Cunning-
ham’s method and mine yield the same
result.!*

It remains to ascertain the names of the
Indian months, the initial days of which are
indicated by the Epact as explained above.
The name of the lunar month depending on
the solar month in which new-moon occurred,
all that is required, is, to know on which days
the solar months commenced. This informa-
tion is furnished by the following arrangement
of my Table 12. The names of the solar months
are placed above those of the English months
in such a way that the first part of the Sans-
krit name is written above the latter part of
the English name of that English month

in the later part of which (below the hori-
zontal stroke) the solar Hindu month com-
menced. For instance, the solar Srévana
begins in June and ends in July. The initial
date of the solar month is marked by a num-
ber (4 to 19) placed between the Epact and
the Dominical Letter. These numbers indicate
the century A.D. in which, approximately, the
solar month commenced on the day marked by
the number of the century; thus Srivana, in
A.D. 600 to 700, began on the 23rd June, that
day being marked by 6.

It will be noticed that January and February
in the large Table, and March and April in
the Continuation-Table, have two columns ; one
is to be used for common years, and the other
for leap-years, as indicated by the headings of
the column.

An example will set the application of my
Table in a clear light. On what day, in A.D.
807, fell Pausha éu di 1P Cunningham’s
Table XVII. gives as the initial date of the
Hindu year, Sunday, the 14th March. This
day is marked XIVe. in my Table. The
Epact XIV. occurs in December, on the 5th;
this day is Pausha §u di 1, because it fell in
the solar Pausha which in A.D. 700 to 800 ran
from the 23rd November to the 22nd December,
ag indicated by the number 7 placed after the
Epact of those days. The 5th December has
the Dominical Letter c., just as the 14th March,
which was a Sunday. Therefore, in A.D. 807,
Pausha éu di 1 fell on Sunday, the 5th
December.

An additional advantage of my method, as
will have been remarked, is, that no regard is
taken of intercalary or expunged months
intervening bet ween the initial day of the
Hindu year and the date to be verified.

I conclude with a practical hint. If a list
of eclipses is at hand, some new and full
moons of every year may be taken from it.
For the day of a lunar eclipse is, of course, a
full-m oon day, and a solar eclipse coincides
with new-moon. Taking the Epact of the
date of an eclipse, may serve to check a result
arrived at by starting from the initial day of
the Hindu year as given in Cunningham’s
Table XVII

*If Cunuinfghsm’s date differs from mine, both are
2quolly good ; for both are approximations only.

1% In the more recent centuries preceding our time the
beginning of the solar month has shifted to the first part

of the next Christian month.
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PART IV.—THE CONSTRUCTION OF
TABLES 5 to 11

As stated above, my Tables are those of M.
Largeteau, adapted to thedoctrinesand elements
of Hindu astronomy, especially those of the
Siirya-Siddhénta. The inaccuracy of the
elements of Hindu astronomy becomes percep-
tible in calculations for long intervals of
tim~; but, if the interval of time is only a
few years, the result of the Hindu calculation
may be considered correct for all practical
purposes. Therefore Table 7, which gives the
increase of a. b. c. for the 366 days of the year,
could be adopted from the original Tables,
withoat any change beyond omitting two
columns not wanted, and adding one, w., for
finding the weekday. But Tables 5 and 6 had
to be entirely recalculated. I shall explain
how this was effected, in order to show that my
Tables must yield correct results.

The epoch of Hindu astronomy is the begin-
ning of the Kaliyuga ; according tothe Sirya-
Siddhdnta, at midnight, at Lanké, of the 17th.
18th February, Old Style, B.C. 3102. As the
civil day is usually reckoned to begin with
sunrise at Laibk4, the beginning of the Kali-
yuga according to the Sirya-Siddhénta may be
stated as B.C. 3102, 17th February, Old Style,
18 hours, Laika time. (According to the Arya-
Siddhdnta, the Yuga began 6 hours later, or on
the 18th February, 0 hour, Lafké time.) At that
epoch, according to the Sdrya-Siddhdnta, the
mean moon and sun were in the initial point of
the Hindu zodiac ; the longitude of the moon’s
perigee was 9 signs; and the sun’s perigee was
practically at the same place as at present, i.e.
257° 17’ of the initial point of the Hindu zodiac.
Accordingly a. or the difference of the mean
longitudes of the sun and the moon, was nil.
But we must subtract the constant quantity
2005 by which the difference of the longitude
of the sun and the moon is diminished, in
order that the equations of b.and ¢. may be
always additive, and not additive in some
cases, and subtractive in others.

Hence, a. was 10000 — 2005 =9799'5.

b. or the moon’s mean anomaly, was 90°=
0-250 of the circle, or in my notation 250.

¢. or the sun’s mean anomaly, was 102° 52/,
or in my notation 2858.

Instead of starting from this epoch and add-
ing the increase of these quantities for the time
elapsed between the epoch and the given date,
as would be more in accordance with the practice
of the Hindus, we start from the lst January
of the corresponding year of the 19th century,
for the hundred years of which the value of
a. b. c. had to be calculated. Suppose the cor-
rect value of a. b. c. for the corresponding year
to be known, the same for the given year can be
found, by subtracting the increase of a. b. ¢. for
the complete elapsed centuries. But to con-
vert the subtractive increase into an additive
quantity, we subtract the increase from 1, and
add the remaind er. This remainder is entered
in Table 6 as a. . c. In the way thus explained,
the a. b. c. for the lst Jannary of any year
can be found. For any other date, we
add to the a.b. o. for the lst January the
increase up to the given day as registered in
Table 7.

According to the rules just laid down, we
will now calculate the a. b. c. for the beginning
of the Kaliyuga, the amount of which quan-
tities has been specified above according to the
Siirya-Siddhinta.

The corresponding year of B.C. 3102 (be-
ginning of the Kaliyuga) is A.D. 1899, the
interval being 5000 years. Adding to the a.of
Kaliyuga 0, the increase of a. in 5000 Julian
years, we get the a. for A.D.1899,17th Febru-
ary, 18 hours, Old Style, or 1st March, 18
hours, New Style. Qur Tables serve, how-
ever, for the inverse problem; thus, we start
from a. for A.D. 1899, and add to this, a. for
5000 years, and a. for the 1st March, and a. for
18 hours. The two last positions are equal to
the increase of a. for 59'75 days. Now we
have the proportion :—As the synodical revo-
lution of the moon in a Yuga is to the increase
of a, in 5000 years, so the days in a Yuga are
to the days in 5000 years ; viz.—

6250 X 58433336
increase of a = -1—82—15—77%—:61842'65628

in 5000 Julian years.

Hence, increase in 1000 years is 12368-53126,
and increase in 100 yearsis 1236:853126. In
the same way the increase of a.in 59'75 days
will be found to be 2:023326.

Now rejecting complete revolutions, and sub-
tracting the fraction from 1, the remainder is
to be used as a. for 5000 years, viz. 3437°2 ; a.
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for 1000 years, viz. 46874; a. for 100 years,

viz, 1468'7.
Qur calculation will be as follows:—

A.D. 1899 ...6129
5000 years .,.34372
59-75 days...... 23326

Kaliyuga 0... 979946

The difference from 97995 being smaller
than can be expressed in my Tables, the cal-
culation has proved that the a. for A.D, 1899 is
correctly given.

From the a. of A.D. 1899 the a. for the re-
maining years of the 19th century was found
by sabtracting the increase of a. for the inter-
val between A.D. 1899 and the particular years,
rejecting the fraction, or counting it as 1,
according as it was less or greater than a half.
The a. in Table 6 was found as stated above.
But, for 3 and more centuries, the increase of
a. for 12 complete days, 4064, is to be added on
account of the ditference between the Old and
the New Style: e.g. 10 cent. == 4687 -} 4064
= 8751,

In an analogous manner was found the b. of
Tables 5 and 6. The proportion holds:—
As the anomalistic months in the Yuga are to
the increase of b. in 5000 years, so the days in
the Yuga are to the days in 5000 years; viz.—

1826250 x 57265133 _ e
TnTees 66277:5056

in 5000 Julian years.

Hence theincrease in 1000 years is 13255-5011 ;
in 100 years, 1325:5501; and in 5975 days,
2,1684. And b. for 5000 years is 4944; for
1000 years, 498'9; and for 100 years, 449.9.

increase of b. =

Therefore, as above 1 b.
AD. 1899 ........ 5872
5000 years ......... 4944
59:79 days ....... .. 1684

Kaliynga 0 250.0

Accordingly b. for A.D. 1899 is 587'2. But, as
the fraction is smaller than §, we reject it.

!¢ In the way indicated Table 6 may easily be extended
beyond the limits I have chosen, which were selected
becanse tho calendar now in use was not introduced
before that time.

The remaining operations are the same as
with a.*’

For determining c. we say :— As the anoma-
listic revolutions of the sun in the Kalpa is to
the increase of ¢. in 5000 years, so the days in
the Kalpa are to the days in 5000 years; viz.—

increase of ¢. in 5000 Julian years =
18262500 4319999618 __ .

B T T 4999-8796.

Hence the increase in 1000 years is 999-9759 ;
in 100 years, 99:9976; in 5975 days, 0-1636
and c¢. for 5000 years is 1204 ; for 1000 years,
24'1; and for 100 years, 24.

Therefore, as above :— c.
AD. 1899 ..o 18
5000 years ......... 120°4
59'75 days ...c..... 1636

Kaliyuga 0 285-8

Accordingly c. for A.D. 1899, wiz. 2, is too
large by only 0-2.

Tables 9 and 10 are calculated according to
the rules of the Sdrya-Siddadnta, on which we
need not enter here.

Possible Error.

As in the Tables fractions are neglected or
counted as 1, according as they are less or
Jarger than §, the absolute error in every
quantity may amount to %= 0-3. Usually the
plus and the minus of the different figures will
compensate for each other; but in extreme
eases the neglected fractions may sum up to
+ 25 or & 35, according as five or seven
figures are summed up to find 4., and the
error in time will be 10 or 14 minutes. respec-
tively. In the same way, the error in the sums
of b. and ¢. may mount up to & 1'5 or * 2'5,
according as three or five figures are summed
up. Bat the effect of these errors on the
equations of b. and ¢., and through them on 4.,
i3 not the same, but can be ascertained, in
every case; generally, it is very small,

" Some centuries ago & dfja or correction was intro-
duced, by which the b. of Table 5 would be diminished
by 5. This correction should be applied in dates of the
last three or four centuries.
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TABLE 1.

Initial Dates of Hindu Months.
THE YEAR DIVIDED BY 4 LEAVES REMAINDER 1.

Vais. ‘ Jyai. | Ash. | Srév. |Bhadr. | Asvi. J KArtt.| Mérg. | Paush, | Mégh. ‘ Phélg. Lchsitr.
add add
days | days
18 Mar.|17 Apr.| 19 May.|19 June.21 July.| 21 Aug.| 20 Sept.| 20 Octv‘ 19 Nov.| 18 Dec.| 17 Jan. | 15 Feb.
1 l 489 381 449 381 441 437 385 397 453 413 505 413 1
2 605 497 565 497 557 553 501 513 569 529 621 529 2
3 721 613 681 613 673 669 617 629 685 645 737 655 3
4 837 729 797 725 789 785 733 741 801 761 853 761 4
5 949 845 913 841 605 901 845 857 913 873 965 873 5
6 | 1065 957 | 1029 957 | 1017 | 1013 961 973 | 1029 989 | 1081 989 6
7 1181 | 1073 | 1141 | 1073 | 1133 | 1129 | 1067 | 1089 | 1145 | 1105 | 1197 | 1105 7
8 | 1297 | 1189 | 1257 | 1189 | 1249 | 1245 | 1183 | 1205 | 1261 | 1221 | 1313 | 1228 8
9 | 1413 | 1305 | 1373 | 1301 | 1365 | 1361 | 1309 | 1317 | 1377 | 1337 | 1429 | 1333 9
10 | 1525 | 1421 | 1489 | 1417 | 1481 | 1477 | 1421 | 1433 | 1489 | 1449 | 1541 | 1449 | 10
11 1641 | 1533 | 1605 | 1533 | 1593 | 1589 | 1537 | 1549 | 1605 | 1565 | 1657 | 1565 | 11
12 | 1757 | 1649 | 1717 | 1649 | 1719 | 1705 | 1653 | 1665 | 1721 | 1681 | 1773 | 1681 | 12
13 | 1873 | 1765 | 1833 | 1765 | 1825 | 1821 | 1769 | 1781 | 1837 | 1797 | 1885 | 1797 | 13
TABLE 2.
Initial Dates of Hindu Months.
THE YEAR DIVIDED BY 4 LEAVES REMAINDER 2.
Vais. | Jyai. | Ash. | Srav. |Phadr.| Aévi. | Kartt. | Mérg. | Paush. | Magh. | Phélg. | Chaitr.
add add
days days
18 M&rl 17 Apr. |19 May./19 June.‘zl July.| 21 Aug. 20,Sept.‘ 20 Oct. | 19 Nov.| 18 Dec.| 17 Jan.| 15 Feb.
1 462 354 422 354 414 410 358 366 426 386 478 886 1
2 574 | 470 538 466 530 526 470 482 538 498 594 498 2
3 690 586 654 582 642 838 586 598 654 614 706 614 3
4 806 698 770 698 7568 754 702 714 770 730 822 730 4
5 922 814 882 814 874 870 818 830 886 846 938 846 5
6 | 1038 930 998 930 990 986 934 942 | 1002 962 | 1054 962 6
7 | 1150 | 1046 | 1114 | 1042 | 1106 | 1102 | 1046 | 1058 | 1114 | 1074 | 1170 | 1074 7
8 | 1266 | 1162 | 1230 | 1158 | 1218 | 1214 | 1162 | 1174 | 1230 | 1190 | 1282 | 1190 8
9 | 1382 | 1274 | 1346 | 1274 | 1334 | 1330 | 1278 | 1290 | 1346 | 1306 | 1398 | 1306 9
10 | 1498 | 1390 | 1458 | 1390 | 1450 | 1446 | 1304 | 1406 | 1462 | 1422 | 1514 | 1422 | 10
11 | 1614 | 1506 | 1574 | 1506 | 1566 | 1562 | 1510 | 1518 | 1578 | 1538 | 1630 | 1538 | 11
12 | 1726 | 1622 | 1690 | 1618 | 1682 | 1678 | 1626 | 1634 | 1690 | 1650 | 1746 | 1650 | 12
13 | 1842 | 1738 | 1806 | 1784 | 1794 | 1790 | 1788 | 1750 | 1806 | 1766 | 1838 | 1766 | 13
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TABLE 8.
Initial Dates of Hindu Months.
THE YEAR DIVIDED BY 4 LEAVES REMAINDER 3.

Vais. | Jyai. ‘ Ash. | Srév. | BhAdr.| Asvi. | Kértt. | Marg. | Paush. | Magh. l Philg. ; Chaitr.
add add
days ] days
19 Mnr.| 18 Apr.| 20 May. (20 June.[22 July.| 22 Aug.| 21Sept. I 21 Oct.|{ 20Nov.| 19 Dec. | 17 Jan. (15 Feb.
1 547 439 507 439 499 495 443 455 511 471 447 355 1
2 663 555 623 555 615 611 359 571 627 587 563 471 2
3 779 671 739 667 731 727 675 683 743 703 679 587 3
4 891 787 855 783 | 847 843 787 799 855 | 815 795 703 4
5 | 1007 899 971 899 959 955 903 915 971 931 911 815 5
6 | 1123 | 1015 | 1083 | 1015 | 1075 | 1071 | 1019 | 1031 | 1087 | 1047 | 1022 931 [}
7 ] 1289 | 1131 | 1199 | 1131 | 1191 | 1187 | 1135 | 1147 | 1203 | 1163 | 1139 | 1047 7
8 | 1355 | 1247 | 1315 | 1243 | 1307 | 1303 | 1251 | 1259 | 1319 | 1279 | 1255 | 1163 8
9 | 1467 | 1363 | 1431 | 1359 | 1423 | 1419 | 1363 | 1375 | 1431 | 1391 | 1371 | 1279 9
10 | 1583 | 1475 | 1547 | 1475 | 1535 | 1531 | 1479 | 1491 | 1547 | 1507 | 1487 | 1391 | 10
11 | 1699 | 1591 | 1659 | 1591 | 1651 | 1647 [ 1595 | 1607 | 1663 | 1623 | 1599 | 1507 | 11
12 | 1816 | 1707 | 17?75 | 1707 | 1767 | 1763 | 1711 | 1723 | 1779 | 1739 | 1715 | 1623 | 12
13 | 1931 | 1823 | 1891 | 1819 | 1883 | 1879 1827 | 1839 | 1895 | 1855 | 1831 | 1739 | 13
TABLE 4.
Initial Dates of Hindu Months.
LEAP-YEARS.
Vais. | Jyai. | Asha, | Srav. | Bhadr.| Asvi. | Kartt. | Mirg. | Paush. | Magh. | Phélg. i Chaitr.
add add
days | | | | days
13 Mar.} 17 Apr.il9 May‘lw Jnne.‘2l July.[ 21 Aug.| 20 Sept.| 20 Oct. | 19 Nov.| 18 Dec. l 18 Jan. | 16 Feb.
1 520 412 480 408 472 468 416 424 484 444 536 440 1
2 632 528 596 524 588 580 528 840 596 556 648 556 2
3 748 640 712 840 700 696 644 656 712 672 764 672 3
4 864 756 824 756 816 812 764 772 828 788 880 788 4
5 980 872 940 872 932 928 876 888 944 | 904 996 904 5
6| 1092 988 | 1056 984 | 1048 | 1044 992 | 1000 | 1060 ; 1020 | 1112 | 1016 6
71 1208 | 1104 | 1172 | 1100 | 1164 | 1156 | 1104 | 1116 | 1172 | 1132 | 1224 | 1132 7
81 1824 | 1216 | 1283 | 1216 | 1276 | 1272 | 1220 | 1232 | 1288 | 1248 | 1340 | 1248 8
9] 1440 | 1332 | 1400 | 1332 | 1392 | 1388 | 1336 | 1348 | 1404 | 1364 | 1456 | 1364 9
10 | 1556 | 1448 | 1516 | 1448 | 1508 | 1504 | 1452 | 1484 | 1520 | 1480 | 1572 | 1480 | 10
11| 1668 | 1564 | 1632 | 1564 | 1624 | 1620 | 1568 | 1576 | 1630 | 1596 | 1688 | 1592 | 11
12| 1784 | 1680 | 1748 | 1676 | 1740 | 1732 | 1680 | 1692 | 1748 | 1708 | 1800 | 1708 | 12
13} 1900 | 1792 | 1864 | 1792 | 1852 | 1848 | 1796 | 1808 | 1864 | 1824 | 1916 | 1824 | 13
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Years of the 18th Century A.D.

TABLE 5.

Years. wl a ’ b c da Years w a b c d !
1801 | 5| 51°8 | 566 6 479 1851 | 4| 9234 | 323 3 851 ‘
1802 | 6| 8738 | 813 5 585 L1852 | 5| 2835 | 570 2 957 |
1803 | 7| 2349 59 4 691 1853 | 7| 6775 | 852 4 69
L1804 | 1] 6940 | 506 4 797 1854 | 1| 375 99 4 175 !
1305 | 3| 9330 | 588 6 909 1855 | 2| 3975 | 845 3 281 |
|
1806 | 4| 3480 | 835 5 15 L1856 | 3| 7576 | 502 2 387 |
1807 | 5| 7080 81 4 121 1857 | 5| 1516 | 874 4 499 |
L1808 | 6| 681 | 328 4 297 1858 | 6| 5116 | 121 4 605 !
1809 | 1| 4621 | 610 | 6 | 339 1859 | 7| 8717 | 367 | 3 711 |
1810 | 2| 8221 | 857 5 445 L1860 | 1| 2317 | 614 2 817 |
i
1811 | 3| 1822 | 103 4 551 1861 | 3| 6257 | 896 4 929
L1812 | 4| 5422 | 350 3 657 1862 | 4| 9857 | 143 4 35
1813 | 6| 9362 | 632 5 769 1863 | 5| 8458 | 389 3 141
1814 | 7| 2062 | 879 5 875 L1864 | 6| 7058 | 636 2 247
1815 | 1| 6563 | 125 4 981 1865 | 1| 998 | 918 4 359
L1816 | 2] 163 | 372 3 87 1866 | 2| 4598 | 165 3 465
1817 | 4| 4103 | 654 5 199 1867 | 8] 8199 | 411 3 571
1818 | 5| 7703 | 901 5 305 11868 | 4| 1800 | 658 2 677
1819 | 6] 1304 | 147 4 411 1869 | 6| 5740 | 940 4 789
L 1820 7 4908 394 3 517 1870 71 9340 187 3 895
1821 | 2| 8845 676 5 629 1871 1| 2940 | 433 3 1
1822 | 3| 2445 | 923 5 735 L1872 | 2| 6541 | 680 2 107
1823 | 4| 6045 | 169 4 841 1873 | 4| 481 | 962 4 219
L1824 | 5| 9646 | 416 3 947 1874 | 5| 4081 [ 209 3 325
1825 | 7| 3586 | 698 5 59 1875 | 6| 7682 | 455 2 43
1826 | 1] 7186 | 945 4 165 L1876 | 7 1282 | 402 2 537
1827 9 787 191 4 271 1877 21 5222 984 4 649
L1828 | 3| 4387 | 438 3 377 1878 | 3| 8822 | 231 3 755
1829 51 8327 720 5 489 1879 4| 2423 477 2 861
1830 6| 1927 967 4 595 L1880 5| 6023 724 2 967
1831 71 &5 213 701 1881 71 9963 6 4 79
L1832 | 1 Q'rl)zg 4«1;0 g 807 1832 | 1 3563 | 253 3 185
1833 | 3| 3068 | 742 5 919 1883 | 2| 7164 | 499 2 291
1834 4| 6668 989 4 25 1, 1884 3 765 746 2 397
1835 | 5| 269 | 285 4 131 1885 | 5| 4705 28 4 509
L1836 | 6| 3870 | 482 3 237 1886 | 6| 8305 | 275 3 615
1837 | 1| 7309 | 764 5 349 1887 | 7| 1905 | 521 2 721
1838 | 2| 1410 11 4 455 L1888 | 1| 5506 | 768 1 827
1839 | 3| 5010 | 257 3 561 1889 | 3| 9446 50 3 939
L1810 | 4| 8611 | 504 3 667 1890 | 4| 3046 | 297 3 45
1841 6| o551 786 5 779 1891 51 6647 8543 2 161
18:2 7| 6151 33 4 835 L1892 | 6| 247 | 790 1 257
1843 | 1| 9751 | 279 s 991 1893 | 1| 4187 72 3 369
L1844 | 2| 3352 | 52 3 a7 1894 | 2| 7787 | 319 3 475
1845 | 4| 7202 | 808 5 209 1895 | 8| 1388 | 563 2 581
1846 | 5| se2 | 83 4 315 L1896 | 4| 4988 | 812 1 687
1847 | 6 413 | 501 3 | 42 o7 | 6] 8928 | 94 | 8 799
L1g4g | 7| su93 | &3 1 8 4 527 1998 | 7| 2528 | 34l | 8 | 905
1849 | 2| 2033 | 830 5 639 w9 | 1| 6129 | 387 2 1l
1850 | 3| 5633 77 4 745 L1900 | 2] 9730 | 834 1 117
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TABLE 6.

Centuries intervening between the given year and the
corresponding one of the 18th Century.

Century. w a } b l c d
15 6 6094 186 69 823
14 5 4626 734 67 573
13 4 3157 284 64 322
12 8 1688 834 62 3
11 2 220 384, 59 823
10 1 8751 934 57 572

9 7 7282 484 55 322
8 6 5813 85 52 71
7 5 4345 586 50 822
6 4 2876 136 47 572
5 3 1407 685 45 321
4 2 9939 235 43 71
J. 3 1 8470 785 40 820
G. 2 4 3615 972 11 512
G. 1 2 1808 486 5 256

N.B.—Centuries 1 and 2 yield the date in the New Style; the other
Centuries in the Old Style.

Equations for converting Hindu years into years A. D.

Kaliyuga-Samvat; — 3101. Vikrama-Samvat ; — 56. Saka-Samvat ; + 78.

These equations give the commencement, A. ., of the expired Hindu year, i.6., more
properly, of the current year next after the expired year for which the equation is applied.
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TABLE 7.
JANUARY. FEBRUARY. MABCH.
. & . H N e
g E wl a | blol a g § wi s | ] o al§ Elw|l a | ] o] a
2| LEE La)
S 3 |a S| A
day. day. day.
1) 110} .. 1] 1|8 498 | 125| 85179 1) ...|3]|9979 | 141 162 | 340
2 21| 339| 8| 3 61| 2] 24| 836 |161| 8 |185|| 2| 1|4 | 318 177| 164 | 346
3| 3|2)| 677 73| 5| 12| 3| 8|5 | 1175|198 90 (190(| 8| 2|5 | 657 | 214 167 | 352
4] 4|3]1016(109| 8| 17 4| 461513 | 234| 93| 196 41 3|6 995|250 170 | 358
5| 5|4 |1355 | 145 11| 23 5| 5|01852|270| 96| 202 5| 401334 | 286|172 | 364
6| 651693 (181 14| 29| 6| 612191 |306| 99!208(| 6| 5| 11672 323|175 | 369
7] 7/6)2082/|218|16| 85 71 722529343101} 213 7| 622011359178 875
8| 8|0|2370| 254 19| 40| 8] 8|3 | 2868|379 104|219|| 8| 7|3 | 2350 395|181 | 381
9] 9]1(2709 290 | 22| 46 9| 9|4|32007]|415] 107|225 91 814|268 | 432|183 | 387
101023048 | 327 (25| 52|/ 10|10 | 5| 8545 452|110 281{/ 10| 9| 5| 3027 | 468 | 186 | 892
111111818386 |363| 27| 58| 1111 |6 | 3884 |488|112/237(| 11|10 | 6| 3366 | 504 | 189 | 398
1211243725 (399|300 | 63( 12|12 |0| 4243 | 524 | 115|242/ 12 | 11| 0 | 3704 | 540 | 192 | 404
1313 [ 5| 4964 | 436( 33| 69 13|13 | 1| 4561 | 561 | 118 248 || 13 | 12 | 1 | 4043 | 577 | 194 | 410
14 |14 | 6| 4402 | 47236 | 75|/ 14 | 14 | 2| 4900 | 597 | 120 | 254 || 14 | 183 | 2 | 4382 | 618 | 197 | 415
15|15 | 0| 4741 | 508 |38 | 81| 15|15 |3 | 5238 | 683 | 123 | 260 || 15 | 14 | 3 | 4720 | 649 | 200 | 421
16 [ 16 | 1| 5079 | 544 [ 41| 87| 16 | 16 | 4 | 5577 | 669 | 126 | 265 || 16 | 15 | 4 | 5059 | 686 | 203 | 427
17 {17 | 2| 5418 | 681 | 44 | 92117 |17 | 5] 5916 | 706 | 129 | 271 || 17 | 16 | 5 | 5397 | 722 | 205 | 433
18 (18 |3 | 5757 | 617 |47 | 98]/ 18 | 18| 6 | 6264 | 742 131 | 277 |1 18 | 17 | 6 | 5736 | 758 | 208 | 439
1919 (46095 | 653 49| 104 19|19 |0 | 6593 | 778 | 134 283 |, 19 [ 18 | 0 | 6075 | 794 | 211 | 444
20 (20| 5| 6434 [ 690| 52| 110(/ 20|20 |1 |6932 | 815|137 |288(| 20 | 19 | 1| 6413 | 831 | 214 | 450
21121166773 726 55 | 115(| 21 | 21| 2| 7270 | 851 | 140 | 294 || 21 | 20 | 2 | 6752 | 867 | 216 | 456
22 22| 0|7111 762 | 57 | 121 22| 22|38 | 7609 | 887 | 142 300 (| 22 | 21 | 3 | 7091 | 903 | 219 | 462
23 1231|7450 (798| 60 [ 127(| 23 | 23 | 4| 7947 | 928 | 145| 806 || 23 | 22 | 4 | 7429 | 940 | 222 | 467
24124 12| 7789 | 835{ 63 | 133]) 24 | 24 | 5 | 8286 | 960 | 148 | 312 || 24 | 23 | 5 | 7768 | 976 | 224 | 478
25| 9513|8127 | 871 | 66| 138 || 25| 25| 6 | 8625 | 996 | 151 817 || 25 | 24 | 6 | 8106 | 12| 227 | 479
26196 {4|8466|907|68 | 144]/ 26| 26| 08963 | 32| 153|323(| 26 | 25| 0 | 8445 | 48| 230 | 485
27 (27 |5 8804 | 944 |71 | 350|[ 27|27 |1[9302| 69| 156|329 27|26 |1 |8784| 85| 283 | 490
28 128 | 69143 | 980 | 74 | 156|| 28 | 28 | 2 | 9641 | 105| 159 | 835 || 28 | 27 | 2 | 9122 | 121 | 235 | 496
29129109482 | 16| 77 | 162 29 | 819979 | 141} 162 | 340 || 29|28 | 3 | 9461 | 157 | 238 | 502
3013019820 | 52|79 |167 30| 20 | 4| 9800 | 194 | 241 | 508
31|81|2| 169| 8982|173 311805 138|230 | 244 | 514
31| 6| 477 | 266 | 246 | 519

1 Philguna c. about 114

Z Kumbha.-samkrinti.
w.; 1 = Sunday,

) —

1 Vaislkha c. about 279

1 Chaitra ¢. about 196 ll .
o Mésha-samkrinti.

X Mina-samkrénti.

Monday, 3 = Tuesday, 4 = Wednesday, 5 = Thursday, 6 == Friday, 7 or 0 = Saturday.
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TABLE 7—continued.
APRIL. May. JUNE.

.| 5 | ow | os

§ §. w a b ¢ d g a w a b c d g E. w a b [ d
g8 g1 8 g| 8

S8 S| & 8| %

day. day. day.

1| ..|6| 477 [ 266|246 |519|| 1, ..|1| 636 |355|329| 692 1, ..|4/|1133|480|413/871
2| 1|0 816[303|249(525|| 2| 1|2| 974|391 |331|698|| 2| 15| 1472 | 516 | 416 | 877
3| 2|1]|1154|839| 252|531 3| 2|3 |1313|428)|334| 704 3| 2|6 | 1811 | 553 | 419 883
4| 8|2|1493 | 375|255 537|| 4| 3|4 | 1652 | 464|337 |710(l 4| 3|0 | 2149 | 589 | 422 | 889
5| 4(3[1831 (411|257 (542|| 5| 4|5|1990 | 500|339 | 715|| 5| 4| 1| 2488 | 625 | 424 | 894
6| 5|4]2170|448|260| 548|| 6| 5|6 |2329 | 536|342 | 721|| 6| 5| 2| 2827 | 661 | 427 | 900
7| 6|5|2509|484] 263|554 || 7| 6|0 2668 | 573|345 727|| 7| 6|3 |8165 | 698 430 | 906
8| 7116|2847 (52| 266|560(| 8| 7|1]|3006| 609|348 733|| 8| 7|4 |8504 | 734|433 912
ol 8[0(3186 557|268 565(| 9| 8|2 |3345| 645|350 | 739|| 9| 8| 5| 3842 | 770 | 435 | 917
10| 9|1(3525(593| 271|571(| 10| 9|3 |3684| 682|353 744 10| 9| 6| 4181 | 807 | 438 | 923
11| 10( 2| 3863 | 629|274 | 577 || 11| 10 | 4 | 4022 | 718| 356 | 750 || 11 | 10 | O | 4520 | 843 | 441 | 929
12|11 | 8| 4202 | 665|277 | 583 || 12| 11 | 5 | 4361 | 754| 359 | 756 || 12 | 11 | 1 | 4858 | 879 | 444 | 935
13|12 | 4 | 4540 [ 702 | 279 | 589 [[ 13 | 12 | 6 | 4699 | 790 | 361 | 762 (| 13 | 12 | 2 | 5197 | 916 | 446 | 941
14|13 | 5 (4879 | 738 | 282 | 594 || 14 , 13 | 0 | 5038 | 827 | 364 | 767 || 14 | 13 | 3 | 5536 | 952 | 449 | 946
15114 6| 5218 | 774 | 285|600 (| 15 | 14 | 1 | 5377 | 863 | 867 | 7731} 15 | 14 | 4 | 5874 | 988 | 452 | 952
16 [ 15| 0| 5556 | 811 | 287 | 606 || 16 [ 15 | 2 | 5715 | 899 [ 370 | 779 || 16 | 15 | 5 | 6213 | 24| 454 | 958
1716 | 1| 5895 | 847 | 290 | 612 (| 17 | 16 | 3 | 6054 [ 936 | 372 | 785 || 17 | 16 | 6 | 6552 | 61| 457 | 964
18|17 |2 | 6234 | 883|293 617,/ 18 | 17 [ 4 | 6393 | 972 375|790/ 18 | 17 | 0 | 6890 | 97| 460 | 969
1918 |8 (6572|919 296|623/ 19 |18 5| 6731 | 8|378| 796/ 19|18 |1 | 7229 | 183 | 463 | 975
20|19 |4 [6911| 956|298 629(| 20|19 |6 |7070 | 45| 381|802 20,19 | 2| 7567 | 170 | 465 | 981
21 (20| 5 (7250 | 992|301 | 635|| 21 | 20 | 0 | 7408 | 81| 383|808l 21 | 20 | 3 | 7906 | 206 | 468 ! 987
22 216|768 | 28304640 (| 22|21 |1 |7747 | 117 386|814/ 22 [ 21 | 4 | 8245 | 242 | 471! 992
23122|0| 7927 | 65]307|646(| 23| 22| 2 (8086 | 153|389 | 819|| 23 | 22 | 5 | 8588 | 278 | 474 | 998
24 (23| 1 (8265101309 652 || 24 | 23 | 3 | 8424 | 190 | 301 | 825|| 24 | 23 | 6 | 8922 | 315| 476 | 4
25 (24| 2|8604 | 137 | 312|658 || 25| 24 | 4 | 8763 | 226 | 394 | 831| 25 | 24 | 0 | 9261 | 351 479’E 10
26 (2538|8943 | 174 | 315 | 664 || 26 | 25 [ 5 | 9102 | 262 | 397 | 837 || 26 | 25 | 1 | 9599 | 387 | 482| 16
27|26 |4 (9281|210 318|669 || 27 | 26 | 6 | 9440 | 299 | 400 | 842 || 27 | 26 | 2 | 9938 | 424 | 485 21
28 (27| 5|9620 | 246 320| 675 28 |27 | 0 | 9779 | 335 [ 402 | 848 || 28 | 27 | 3 | 276 | 460 | 487 | 27
29 |28 | 6 9959 | 282|323 | 681|| 29 ; 28 | 1 | 118 | 871 405|854 || 29 |28 | 4 | 615! 496 | 490 33
30|29 [0 297 (319|826 687||30|29|2 | 456 | 407|408 86030 |29 (5| 954! 532|493 39
.« |80 | 1| 636|355)|329]692||31|30|3| 795|444 411 865 30 | 6| 1292 | 569 | 496 | 44

314 | 1133 | 480 | 413 | 871
| |

1 Jyaishtha c. about 364
¥ Vrisha-samkrénti.

I

1 Ashadha c. about 450

II Mithuna-samkrinti.
w.; 1= Sunday, 2 = Monday, 3 = Tuesday, 4 = Wednesday, 6 = Thursday, 6 = Friday, 7 or 0 = Saturday

i

1 SrAvana c. about 536
@ Karkata-samkrénti.
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TABLE 7—continued.
Juory. AveusT. SEPTEMBER.

g s s
g §. w a b e d g §- w a b c d 8 g- w a b ¢ a
ilg i3 iz
513 8|3 8|3

day. day. day.

1) .| 61202 | 569|496 | 44 1)..|2]|1790 | 694 | 580 | 223 1]...]5]2288 819 665 402

2 1[0 1631 |605|498| 50 2| 132129 | 720 | 583 | 229 2| 16| 2626 | 855]| 668 | 408

3| 2| 1(1970 | 641 | 501 | 56 3| 2|4 |2467 | 766 | 586 | 235 3| 2[0|2965| 891 671 414

4| 3 (22308 678|504 62 4| 3| 5|2806 | 803|589 | 241 4| 313303928 673|419

5 { 432647 | 714 | 506 | 67 5] 463144 | 839 | 591 | 246 5| 4|2/ 3642 | 964 676 | 425

6 | 5142986 | 750 509 | 73 6| 5|0|3483 (875 594|252 6 5(3{3981 | 0 | 679|431

7 [ 6 |5|3324 | 787|512 79 71 613822912 597 | 258 7| 6|4|4319 | 37| 682|437

8 1 7163663 |823| 515| 85 8| 72| 4160 | 948 | 600 | 264 8| 7|5|4658 | 73| 684 442

91! 8,0/|4001|859 517 91 9| 834499 | 934 | 602 269 91 86! 4997 | 109 | 687 | 448
10 I 9| 1]4340 895 520] 96 (/10| 9|4 (4838 | 20| 605|275/ 10| 9|0 | 5335 | 146 | 690 | 454
11110214679 | 932 523|102 || 11|10 | 5 | 5176 | 57| 608|281 || 11 | 10 | 1 | 5674 | 182 | 653 | 460
12 11| 3]|5017| 965 526 108 || 12| 11 | 6 | b515 | 93| 611|287 || 12 | 11 | 2 | 6013 | 218 | 695 | 466
13|12 | 4 | 5356 4308|114 (/13 ] 12| 0 5854|126 | 613] 292 || 13 | 12 | 3 | 6351 | 254 | 696 | 471
14 |13 | 5| 5695 | 41| 531|119 || 14| 18| 1| 6192|169 | 616|208 || 14 | 13 4| 6690 | 291 | 701 | 477
15|14 | 6] 6033 | 77| 534 125 || 15| 14 | 2 | 6531 | 202 | 619 | 304 || 15 | 14 5 | 7028 | 327 | 704 | 483
16 (15| 0| 6372 | 113 537 | 131 || 16 | 15 | 3 | 6869 | 238 | 621 310 || 16 15 | 6 | 7367 | 363 | 706 | 489
17 116 | 1| 6710 | 149 | 539 | 137 || 17 | 16 | 4 | 7208 | 274 | 624 816 17 [ 16 | 0 | 7706 | 400 | 709 | 494
18117 (2| 7049 | 186 | 542 | 142 || 18 | 17 | 5 | 7647 | 311 627 (321 || 18 { 17 | 1| 8044 | 436 | 712 | 500
19 {18 | 3] 7338 | 222 | 545 | 148 || 19 | 18 | 6 | 7885 | 347 630|327 || 19|18 | 2| 8383 | 472 | 715 | 506
20 | 19 | 4 | 7726 | 258 | 548 | 154 || 20 | 19 | 0 | 8224 | 383 6321333 (| 201 19 | 3 | 8722 | 508 | 717 | 512
21120 | 5| 8065 | 295| 550 160 || 21 | 20 | 1 | 8563 | 420 | 635 | 339 || 21 20 | 4 | 9060 | 545 | 720 | 518
22121 | 6| 8404|331 553 | 166 || 22 | 21 | 2 | 8901 | 456 638 | 344 || 22| 21| 5 | 9399 | 581 | 723 | 523
23 |22 | 0 | 8742 | 367 | 556 | 171 || 23 | 22 | 3 | 9240 | 492 641|350 (| 23 [ 22| 6 | 9737 | 617 | 726 | 529
24 | 23| 1| 9081 403 | 559 177 || 24 | 23 | 4 | 9578 | 529 643 ) 356 || 24 | 23 | 0 76 | 654 | 728 | 535
25124 | 2| 9420 | 440 | 561 183 || 25 | 24 | 5 | 9917 | 565 646 | 362 || 25| 24 | 1| 415|690 | 731 | 541
26 |25 | 8| 9758 | 476 | 564 | 189 || 26 | 26 | 6 | 256 | 601 649 | 367 || 26 | 25 [ 2| 753 | 726 | 734 | 546
27 (26 | 4 97 | 512 | 567 194 || 27| 26 | 0| 594 | 637 652 373 (| 27| 26| 3| 1092 | 762 736 | 552
28 | 27 | 5| 435|549 | 569|200 || 28 | 27 | 1| 933 | 674 654|379 || 28 | 27 | 4| 1431 | 799 | 739 | 558
29 | 28 | 6| 774 |585| 572|206 || 29 | 28 | 2 | 1272 | 710 657|385 (| 20 | 28 | 5| 1769 | 836 | 742 | 564
30|29 | 0| 1118 | 621|575| 212 30|29 | 8| 1610 | 746 660 | 391 || 30 | 29 | 6 | 2108 | 871 | 745 | 569
31 (80| 1| 1451|658 578 | 217 || 81 | 30 | 4 | 1949 | 783 | 663 396 30 | 0| 2447 | 908 | 747 | 575

31| 2| 1790 | 694 | 580 | 223 .| 8152288819665 402

W

3

1 Bhédrapada c. about 622

8l Simba-samkrénti.

1

Asévina ¢. about 708
ny Kanyé-samkrénti.
1 = Sunday, 2 = Monday, 3 = Tuesday, 4 = Wednesday, 5 = Thursday, 6 = Friday, 7 or 0 = Saturday.

1 Kérttika c. about 791
2 Tuld-samkrénti.




168 THE INDIAN ANTIQUARY. [JunE, 1888.
TABLE 7—continued.
OCTOBER. NOVEMBER. DECEMBER.
: s s
é % w a b c d g § w a b c d g é w a b c d
213 Elg glg
o |~ (S O |
day. day. day.

1 ..[ 02447 | 908 | 747 | 575 1) ...|3]2944 | 33|832] 754 1)..|5]|3103] 121 914 | 927
2| 1]1|2785 | 944 750 | 581 21 1(4|3283| 69835760 2| 1163442 | 158 | 917 | 933
3| 2|2 3124 | 980| 753 | 587 8| 2|5(3621|105| 838 766 31 2103780 | 194 | 920 ©39
4| 83|3[3462 | 16| 756 | 593 4| 3|6]3960 | 142 840 | 771 4| 3] 1|4119 | 230 923 | 944
5| 41413801 | 53| 758]| 598 5| 41014299 | 178 | 843 | 777 51 42| 4458 | 267 | 925 | 950
6] 5|5 | 4140 | 89| 761 | 604 6| 5| 1]4637 | 214|846 | 783 6] 51|3(4796 | 303 | 928 | 956
7| 664478 | 125| 764 | 610 7| 624976 | 260 | 849 | 789 7| 645135 (339 931| 962
8| 7104817 162| 767 | 616 8| 73| 5315|287 851 | 794 8| 7|5 5473|375 934 | 968
91 8| 15156 | 198 769 | 621 9| 8| 4| 5653|323 854 | 800 9| 86| 5812|412 936 | 973
10 925494 |234| 772|627 || 10| 9|5 |5992|359|857(806| 10| 9|0 6151 | 448| 939 | 979
1111035833 |271| 775|633 || 11|10 |6 | 6330 |396| 860|812 11| 10| 1 | 6489 | 484 | 642 | 985
12| 11| 4|6171 | 307 | 778|630 | 12 [ 11 | 0 | 6669 | 432 | 862 | 818 || 12| 11 | 2 | 6828 | 521 | 945 | 991
131121516510 | 343|780 | 644 || 18 | 12 | 1 | 7008 | 468 | 865 | 823 || 13 | 12 | 8 | 7167 | 557 | 947 | 996
14113 166849 [ 379 783|650 || 14 | 13 | 2 | 7346 | 504 | 668 | 829 || 14 | 13 | 4 | 7505 | 593 | 950 2
15140 [ 7187 | 416 | 786 | 656 || 15| 14 | 3 | 7685 | 541 | 871| 835 || 15 | 14 | 5 | 7844 | 629 | 953 8
16 |15 | 1| 7526 | 452 | 788 | 662 || 16 | 16 | 4 | 8024 | 677 | 873 | 841 |[ 16 | 15 | 6 | 8183 | 666 | 955 | 14
17 |16 [ 2 | 7865 | 483 | 791 | 668 || 17 | 36 { 5 | 8262 | 613 | 876 [ 846 [ 17 | 16 | 0 8521 | 702 | 958 | 19
1817 |3 | 8203|525 794|673 || 18|17 | 6 | 8701 | 650 | 879|852 || 18|17 | 1 | 8360 738) 961 25
19 118 | 4 | 8542561 797|679 || 19| 18 | 0] 9039 | 686 | 882|858 || 19 | 18 | 2 | 9198 775 | €64 | 31
20 19 |5 (8881 (597|799 (685 | 20|19 |1 (9378 | 722 834|864 (| 20 | 19 | 3| 9537 | 811 | 966 37
211206 | 9219 | 633|802 691 | 21 |20 |2 | 9717 | 758 | 887 | 869 || 21 | 20 | 4 | 9876 | 847 | 969 43
2212109558 | 670! 805| 696 ;| 22 | 21 | 3 55 1795|8901 875 |1 22 | 21 | 5| 214 | 884 | 972| 48
23 (2219896 | 706|808 | 702 || 23 | 22 | 4 | 394 | 831 893|881 |{ 23 | 22 6| 553 920|975 | 54
24123 |2 235|742(810| 708 || 24| 23| 5| 733|867 |895|887 || 24 | 23 0| 892 | 956|977 | 60
25124 18| 574|779 | 813|714 (| 25|24 | 6 1071 | 904 | 898 | 893 || 25 | 24 | 1| 1230 | 9921 930 | 66
26)25)4| 912 |815(816| 719 |/ 26 | 25| 0 | 1410 | 940 | 901 | 898 || 26 25 121569 | 29|983] 71
27126 | 5| 1251 | 851|819 | 725 || 27 | 26 111749 | 976|903} 904 || 27 | 26 { 3| 1907 | 65| 986( 77
2812761590 | 887 | 821 731 || 28 | 27 22087 | 13|906| 910 || 28 | 27 | 4 | 2246 | 101 | 988 | 83
29128 | 01928 | 924 | 824 | 787 || 29 | 28 32426 | 49[909| 916 || 29 | 28 | 5| 2585 | 138 991 | 89
30129 | 1| 2267 (960|827 | 743 (| 30|29 |4 2764 | 85]912)921 |1 30129 | 6| 2923|174 | 994 | 95
313802 2605|996 | 830 | 748 30| 53103 | 121 | 914| 927 || 31 | 30 | 0 | 8262 | 210 | 997 | 100
8113|2944 | 33832 754 31| 13601 | 246 | 999 | 106

1 MArgaéira ¢ about 872

m Vridchika-samkrinti.
v; 1= Sunday, 2 = Monday, 3 = Tuesday, 4 = Wednesday, 5 = Thursday, 6 = Friday, 7 or 0 = Saturday.

1 Pausha ¢ about 954
1 Dhanuh-samkrénti.

1 Mégha ¢ about 34

¢ Makara-sathkrinti.
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TABLE 7—continued.

JANUARY OF THE YEAR CONTINUED.

FEBRUARY OF THE YEAR CONTINUED.

MARCH OF THE YEAR CONTINUED.

“s:“. ",-_,' » bl il

"Sg"‘izw e | b | o | a|wElssw b “ |3

§81‘§§ §§ §§ a c d E g w a b c d
[T &£°1&" N

day- day. day.

1y ..1113601]246| 999 106 1 ..|4]4098|871| 84| 285|| 1|..|4]|3580]|387| 161 446
2| 1]/2|3930]283| gl112]| 2| 154437 408| 87| 290|| 2| 153918 423|163 452
3| ol8|4278 319 4|nsl|| 3| 2|6| 4776|444 89206 || 3| 2|6 | 4257 | 460 166 | 438
4| 3044617 |355| 7]123]| 4| 3|0 5114|480 92]302| 4| 3|0 4596 | 496 | 169 | 464
50 al5i4v55 |391] 10]129)| 5| 4|1 | 5453 517 953808 |} 5| 4| 1) 4934|533 171 | 469
6| 5165204 |428] 13| 135]| 6| 5|2 |5791 553 98[833]| 6| 5|2]05273 569 174 475
71 6105632 464] 15 141|| 7| 63| 6130 | 589) 100 319 ) 7| 6|3 |5612]605 177481
8| 7101|5071 | 5001 18| 1461| 8| 7|4 | 6469 | 625|103 |325| 8| 7|4 | 5950 | 642 180 | 487
9| glol6s10]|537| 21| 152] 9| 8|5 |6807|662|106|381) 9| 8|5|6289 | 678|182 492
10| ol3|6648|573| 24| 158/ 10| 9| 6| 7146 698|109 337/ 10 966628 714|185 493
11 (10! 46987 | 609| 26| 164 11|10 | 0 | 7485 734 | 111|842 (| 11 | 10 | 0 | 6966 | 751 | 188 | 504
12 (1105|7326 | 645| 20 169 (| 12|11 | 1| 7823 | 771 114|348 f} 12 | 11 1| 7305 | 787 191 | 510
13 | 12| 6 | 7664 | 682 32| 175 13|12 |2 | 8162 | 807 117|354} 13 | 12 2 | 7644 | 823 | 193 | 515
14| 13| 0] 8003 | 718 35| 181 14 |13 | 38500 | 843| 119|360| 1 4/ 133 7982 | 859 | 196 | 521
15| 14 | 1] 8341 | 754| 87187 15|14 |4 | 8830|880 122 365)) 15 14 | 4 | 8321 | 896 199 | 527
16 15| 2| 8680 | ;91| 40| 192 16| 15 | 5| 9178 | 916 125 871|116 | 15 | 5| 8659 | 932 202 | 533
17 | 16 | 3| 9019 | 827 43| 158| 17 | 16 | 6 | 9516 | 952 | 128 377 || 17 16 | 6 | 8998 | 968 | 204 | 539
18|17 | 4| 9357 | s63| 46| 04| 18| 17 | 0| 9855 | 988 | 130 383 ) 18 1710|9337 | 5207 | 544
19 18| 5| 9696 | 900| 48| 210( 19|18 |1 | 1941 25183388 19 18 | 19675 | 41| 210 550
20{19]6| 351936 51{215( 20|19 12| 532} 61136 394|| 20 192 14| 77| 213 556
21| 90| o syalor2! 54201 21|20 |8 871} 97139} 4001} 21 20| 3| 353 | 113|215 | 562
22 o111} 712| 9] 56| 207| 22|21 |4 1209|134} 141 406 22| 21| 4| 691150} 218 | 567
93| 0o | 21051 | 45| 59233 23|22 |5 | 1548 | 170 | 144 412 23 | 22| 5| 1030 | 186 | 221 | 573
04| 03| 3| 1389 | 81| 62| 238]| 24|23 161887 | 206 147 417 24 | 23| 6| 1368 | 222 | 223 | 579
o5 | o4 | 4| 1728 | 117| 65| 244 || 25| 24 | 0| 2225 | 242} 150 423 o5 | 24 | 0] 1707 | 259 | 226 | 585
26 | o5 | 5| 2006 | 154 67| 250|| 26 | 25| 1| 2564 | 279 152 | 429 || 26 1 25 | 1 | 2046 | 295 | 229 | 390
27 ] 06 | 6 | 2405 | 190| 70| 256 || 27 | 26 | 2 | 2903 | 315|155 435 97|26 |2 2384|331 2321 596
28|27 | 0| o74s | 226! 73| 262 28 |27 |8 3241 3511 158 | 440 || 28| 27 | 3| 2723 | 867 | 234 | 602
29 9g |1 3082]263! 76|267| 29|28 |4 3580 | 388 | 161] 446 || 29 | 28 | 4 | 3062 | 404 | 237 | 608
30|29 | 23421 ) 299 78] 273 30 | 29 | 5 | 3400 | 440 | 240 | 614
31|30 |3|3760 335 81279 3113063739 | 476 | 243 | 61
.| 31| 4]|4008 | 371 84| 285 131104078 | 518 245 | 625

aver
-~

1 Phélguna c. about 114
Kumbha-samkrinti.
Note.—Divide the Christian year in which the date

f

1 Chaitra c. about 196
% Mina-sankrinti.

I

1 Vaiéikha c. about 279
o Mésha-samkrinti.

falls by 4 ; the Remainder ghows which Index applies.
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TABLE 8.

Hours and Minutes.
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TABLE 9.
Argument b.

Arg. Equ. Arg. Equ. ” Arg. I Equ. ) Arg. Equ.
0 140 250 280 500 140 750 0
10 149 260 280 510 131 760 0
20 158 270 279 520 122 170 1
30 166 280 277 530 114 780 3
40 175 290 276 540 105 790 4
50 184 300 273 550 96 800 7
60 192 310 270 560 88 810 10
70 200 320 267 570 80 820 13
80 208 330 263 580 2 830 17
90 215 340 258 590 65 840 22
100 223 350 253 600 57 850 27
110 230 360 248 610 50 860 32
120 236 870 242 620 44 870 38
130 242 380 236 630 38 880 44
140 248 390 230 640 32 890 50
150 253 400 223 650 27 900 57
180 258 410 215 660 22 910 65
170 263 420 208 670 17 920 72
180 267 430 200 680 13 930 80
190 270 40 192 690 10 940 88
200 273 450 184 700 7 950 96
210 276 460 175 710 4 960 105
220 277 470 166 720 8 970 114
230 279 480 158 730 1 980 122

240 280 490 149 740 0 990 131
1000 140
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TABLE 10. TABLE 1L
Argument c. Differences.
! Arg.| Arg.
Arg.| Eq || Arg.| Eq || Arg.| Eq. || Are.| Ea. A}f-‘ H M. ZgiH.M T8 H. L
100, 4|/36]28l nls e
0| 60 250 01 500 60| 750 | 121 9lo.9lls7les!l 7als s
10| 571/ 260] o 510 64 ] 760 | 121 310.13| 388|242 ) 73 5.10
207 53|/ 270 | 0] 520 | 68| 770 | 120 £)0.17)] 89 ) 2,46 74 | 5.15
53 ) 27 502140250 751519
9 || 2 5 72 || 780 | 127
S0 491 20| 11} 8301 72| 780 | 120 610.26 | 41| 2.5¢| 76]5.23
40 | 45| 290 2|/ 540 | 76 || 790 | 119 710.301 42| 2.50 597
810.34]/43|3. 3| 73|5.32
50 | 41| 300 3|1 550 | 79 (| 800 | 117 9(0.38 44(3. 7 %9 | 5.36
60| 38|/ 310| 4| s60| 83||810]117 10| 0.43 |1 45 1 3.11 || 80| 5.40
70| 34| 32 61l 570( 86| 820 | 115 1110.47 || 46 | 3.16 || 81| 5.44
80| 31330 7| 58| 90{| 830|113 12 0.5 47 3.20 || 82 5.49
1310.55( 48 |3.24 || 83 |5.58
90| 28/ 340] 91 590 93| 840|112 141,01 493.28]| 84/5.57
15[ 1.4 503.33)] 85/6.1
109
100 | 25){350| 11|/ 600 | 96 {| 850 | 10 w6l sl slssrll ssle e
110 | 22| 360 | 14 || 610 | 99 || 860 | 107 1701121052 /3.411 87]6.10
120 | 19( 870 | 16 || 620 | 102 || 870 | 105 18 | 1.17 || 53 ( 3.45 || 88 |6.14
19| 1.21 | 54| 3.50 || 89 |6.18
0 102
130 | 16 | 380 | 19 ) 630 ) 105 || 830 20| 1.95 |1 55| 3.5¢ || 90| 6.23
2 99
1401 1411290 | 22| 640 107 |) 890 2111.20 || 56 3.58 || 01 6.27
22 | 1.34 || 57 | 4. 2|| 92 ]6.31
0 00 | 96
150 | 11 (/4001 25| 650 | 109 {| 900 o5 | 198 |58 |« 7| 93635
160 | 91410 281 660|112 910 | 93 o4 | 1,42 11 59 | .11 || o4 | 6.40
170 | 7|/ 420 31|/ 670 | 113 |[ 920 | 90 25 1 1.46 || 60 | 4.15 || 95 | 6.44
180 | 61430 | 34 || 680 | 115 || 930 | 86 26| 1.51 || 61 | 4.19 || 96 | 6.48
27 1 1.55 || 62 | +.24 || 97 | 6.52
19 7 83
01 4440 3811690 117 )} 940 28 1.59 || 63 | 4.28 || 93] 6.57
29 19. 3| 64]4.32]| 99 ]7.1
200 1 950 | 76
81480 ) 41700 | 118 | 95 30 2. 865|436 1007 5
210 G | 76
1 21 460 | 45 (| 710 | 119 || 950 a1 212 |66 | ea1
220 11 470 | 49| 720 | 120 ([ 970 | 72 322,16 || 67 | 4.45 || 200 | 4.10
230 0| 48| 3311730 | 120 || 980 | €38 33 12.20 |} 63 4.49
34| 2.25 || 69| 4.53 || 300 121.16
240 4 9 64
011490 | 57| 740 | 121 || 990 35 | 2.9 || 70| 4.5
250 | 01500 | 60 750 | 121 ||1000 | €0
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TABLE 12.—8ubsidiary-

Correspondence of Dominical Letters and Week-Days.

o B o o w

»

S
Mo
Tu
w
Th
Fr

Sat

Mo
Tu
w
Th
Fr
Sat
]

Tu

w
Th
Fr
Sat
8
Mo
Tu

Th
Fr
Sat

E272Bwpy

Sat

Ta

724

8 = Ravi, Strya-véra.
Mo = Soma, Chandra.
Bhauma, Mangala.

Ta
w
Th

Wy N

Budha.
Guru.

Fr = S\lkl'ﬂ-
Sat = Sani.
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TABLE 12.
Perpetual Lunar Calendar.
Containing the Epacts and Dominical Letters.

Ma | gha. | Phélguna. Chaitra. Vaisdkhs. Jyaishtha. A

) ————— | — | —

Days. January. February. March. April. May. Days.

Common year. Leap year. Comumon year. Leap year.

1 30I a XXIX ¢ I d I ¢ 301 d Ir '3 I 18 b 1
2 I b 30I a II e I d II [} III a IV 19 ¢ 2
3 I c i b v £ jusg e IIx f v b v d 3
4 v a Ir c v g v £ v g \A c VI e 4
5 v e v d VI a v g v a VI d VII 5
[ VI f v e VII b Vi a VI b VIL e Vi g 6
7 vIiI g VI f VI e VII b VII [ VIl f 109 a 7
8 VIII a VII g X a VIII 4 VIII d IX g X b 8
9 IX b VIII a X e IX d X ] X 8 XI ¢ 9
10 X ¢ IX b XI f X e X f XI b XII da| 10
11 XI 4 X c I g XI f XI g XII [ XIIL el 11
12 X1 ] X1 d XIII a XII g XII a XIII da XIV f| 12
13 XIII £ X1 e XIv b XIII a XIII b XIv ] XV gl 18
14 XIV g XIII f XV 3 XIV b X1V ¢ Xv £ XVI a| 14
15 XV a XIV ¢ XVl d XV ¢ v d XVI g XVIL bl 15
16 XVI b XV a XVII e XVl 4 XVI ] XVII a | XVIII c| 16
17 XVII ¢ XVI b XVIII f XVIL ] XVI1I f| XVIII b XIX d| 17
18 XvViir 4 XVII c XX g XVII f| XVIII 4 ¢ XIX ¢ XX e| 18
19 XIX e XVIII d XX a XI1X g XIX 5 a XX 4 4d XXI fi| 19
20 XX f XIX e XXI b XX a XX 7 b XXI 5 e XXII 4 g | 20
21 XXI g XX f XXII e XXI b XXI 8 e XXII 6 f! XXIII 5 a| 21
22 XXII a XXI g XXIII d XXIIL c XXIT 9 d) XXIIT 7 g| XXIV 6 b| 22
23 XXIII b XXII a XXIV e XXIII d}| XXIII 10 e| XXIV 8 @ XXV 7 c| 28
24 XXIV c XXIII b XXV f XXIV e} XXIV 11 f XXV 10 b} XXVI 8 4| 24
25 XXV 4a XXIV c XXVI g XXV f XXV 12 g| XXVI 11 ¢ XXVII 9 e| 25
26 XXVI e XXV d XXVII a XXVI g! XXVI 13 a| XXVII 12 4 !XXVIII 10 f! 26
27 XXVII f XXVI e | XXVIII b XXVII al! XXVII 14 b XXVIII 13 e | XXIX 12 g| 27
23 XXVIII g XXVII f XXIX ¢ | XXVIII b XXVIII 15 ¢| XXIX 14 f XXX 13 a| 28
29 XXIX a| XXVIII '3 XXIX ¢ XXIX 17 4 30I 15 g I 14 b 29
30 XXX b XXIX a i XXX 18 o II 18 a I 15 c¢f 30
31 I e XXX b I 19 f IIT 16 d| 31
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TABLE 12.—Continued.
Perpetual Lunar Calendar.
Containing the Epacts and Dominical Letters.

shédha. Srévana. Bhédrapada. Aévina. Karttika. MArgaéira. Pausha. M-
—_—_ N ———— e N— ——N— s T e N— — —
Days. June. July. August. September. October. November. December. Days.
1 IV 17 e V16g VI 15 ¢ vir 15 f VIII 14 a X 16 d X 16 f 1
2 vV 18 f VI 17 a VII 16 d IX 16 g IX 16 b XI 17 e XI 17 g 2
3 VI 9 g| VIII8b| VI e X 17a X 17 ol X 18 f| XI18al s
4 VII a VIII 19 ¢ IX 18 f XI 18 b XI 18 4d XIII 19 g XIII 19 b 4
5 VIII b IX a X g XII 19 ¢ XII 19 e XIv a X1v < 6
6 X o X e X1 ] Xm 4l xm  f| XV b| XV 4| 6
7 X d XI f XII b X1v e XIv g XVI ¢ XVI e| 7
8 XI e XII g XIII c XV f XV 8 XVII a XVII f 8
9 XII f XIII a X1V d XVI € XVI b | XVIII e | XVIII g] 9
10 XIII g XIv b Xv 3 XVIL a| XVII [3 XIX f XIX al 10
1u XIV a Xv [ XVI f| XVIII b | XVIII d XX g XX Ll 1
12 v b XVI a XVII g XI1X c XI1X e XXI a XXI c| 12
13 XVI e¢| XVI e | XVIII a XX d XX f| XXII b | XXI al 13
14 XVil d| XVII f XIiX b XXI e XXI1 g | XXIII ¢ | XXIII e| 14
15 XVIII e XIX g XX c XXII f XXII a| XXIV a| XXIV £l 15
16 XIX f XX [ XXI da| XXIr g | XXIII b XXV e XXV gl 18
17 XX 1 XXI1 b XXII e | XXIV a| XXIV c| XXVI f| XXVI al| 17
18 XXI a| XXII o] xxmt ¢ xxv  b| XXV a|xxvi g | XXVII bl 18
19 XXII b | XXIII d| XXIV g | XXVI c| XXVI e |XXVIIL e [ XXVIII c| 19
20 | XXIII e| xXIV o XXV a | XXVII a|xxvII f| XxIX b| XXIX al 20
21 XXIV 4 4d XXV f| XXVI b [XXVIII e XXVIII g XXX 4 o 30I 4 e 1
22 XXV 5 eo| XXVI 4 g|XXVII 4 c| XXIX 4 f| XXIX 4 a I 64 II 6 f| 22
23 XXVI 6 f|XXVII 5 a |XXVIII 5 d XXX 5 g 301 5 b I 7 e II 7 g| 28
24 | XXVII 7 g |XXVIII 6 b| XXIX 6 e I 6 a II 6 ¢ I 8 f IV 8 a| 24
2% (XXVIII 9 a| XXIX 7 ¢ 301 7 f I 8hb I 8 d IV 9¢g V 9 b 95
26 XXIX 10 b XXX 8 d II 8¢g I 9 ¢ IV 9 e V 10 s VI 10 cf 26
27 30I 11 ¢ I 9 e IIr 9 a IV 10 d vV 10 f VI 11 b VII 11 4| 27
28 Imied I 10 f IV 10 b V 1 e Vi 1 g VII 13 ¢ VIII 12 e| 28
29 III 13 e IIr 12 g V1 ¢ vI 12 f VII 12 a VIII 14 d IX 18 f| 29
30 IV 14 f IV 13 a vI 13 d VII 13 g VIII 13 b IX 15 e X 16 g| 30
81 | . V4 b VII 14 ¢ IX 14 ¢ XI 16 o 81
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TABLE 12.—continued.
Perpetual Lunar Calendar.
Continued for the year following.

Mi | gha. | Phélguna. Ohaitra. l Vaiédkha. Jyai.

—_—— ——— — e e
Days. January. February. March. April.

Common year. Leap year. Common year. Leap year.
1 XII 17 b X111 e XII 18 e X1 19 f XIII a XIv b
2 XIII 18 o XIv £ XIIT 19 f XI1v g XI1v b XV ¢
3 XIV 19 d v g X1V g XV a XV o XVI d
4 XV [} XVi a XV a XVI b XV1 d XVII e
5 XVI f XVII b XVI b XVII 3 XviI e | XVIII f
6 XVII g | XVIII c XVII o| XVIII d| XVIII f XIX g
7 | XVIII a XIX d| XVIII d XIX e XIX g XX a
8 XIX b XX e XIX e XX f XX a XXI b
9 XX ¢ XX1 f XX f XXI 4 XXI b | XXII °
10 XXI d XXII g XXI ] XXII a| XXII ¢ | XXII d
1 XXu e | XXIII a| XXII & | XXIII b | XXIII d! XXIV e
12 | XXIII f| XXIV b | XXIII b | XXIV e¢| XXIV e XXV £
13 | XXIV g XXV o| XXIV c XXV d XXV f| XXVI 4
14 XXV a| XXVI d XXV d| XXVI e | XXVI g | XXVII a
15 | XXVI b | XXVII e| XXVI e | XXVII f | XXVII a XXVIII b
18 | XXVII o [XXVIII f| XXVt f | XXVIII g |XXVIII hj XXIX ¢
17 |XXVIII d( XXIX 4 g |XXVIII g | XXIX a | XXIX c 301 d
18 | XXIX 4 o 3I 5 a| XXIX a XXX b 301 d I e

19 XXX 5 ¢ oI 6eb XXX b I ° II e I

20 I 6¢g oI 8 o I o II d IIx f v g
21 I 7 a Iv 94d 11 d III e v g v a
22 Il 8 b V 10 e Inr e v t v a VI b
23 IV 10 ¢ Vi uf v f v g VI b VII o
24 viuad VII 13 g v g VI 8 v L] VIII d
25 VI 12 e VIII 18 a Vi a Vi b vinn d X e
26 VII 18 f IX 14 b VII b Vi o IX e X f
27 VIII 14 g X I ¢ VIII c IX d X f XI g
23 IX 15 a XI 174 IX d X e X1 g pdig 2
29 X17»b XII 18 e X e XI f X1 a X1 b
30 XI 18 ¢ . . XI f XII g XIII b XIv ¢

81 XII 19 4 . XI1 ['4 XIII a [ TN
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TABLE 13.

For finding the date of new-moon

PART THE FIRST.

1 1L
0 (+1) 0 [+0)
304 (+0) 76 [—1]
608 (—1) 152 [—1]
912 (—2) 228 [—1]

1216 (—3)

1520 (—4)

1824 (—5)

Ezample.—To find the day of new-moon in
March, A.D. 1468.

1468
From I ..cuees 1216
Remainder... 252 0
From II.... 228 (—3)

Remainder ...... 24 (—3%)
From second part. 24 = 273
Subtract...... 3}
233
New-moon : in the last quarter of 23rd March.
Chaitra éu di 1 on 24th March. Epact XXIV.

in March.

PART THE SECOND.

y| d y| 4 y| a l v l a
0| 2232 |19 233138 233+ |57| 23
1] 124|120 12 |39 122 |58 123
2| 314 [21| 303 |40 | 303 |59 313
3| 203 | 22| 203 {41 | 20 |60 193
4 83|23 91| 42 91| 61 9
5| 273 | 24| 273 {43 | 281 |62 272
6| 173 |25| 163 |44 | 162 |63 | 173
7 63 | 26 6} | 45 6 |64 52
8| 24227 251146 23|65/ 21
9| 132|928 13247 | 143 (66| 132
10| 83|29 23|48 22le7| 3
11| 22 |30 212 (49| 21368 21
12| 10381} 11 |50 10$|69| 102
18| 201 82) 29 |51 20|70 291
14| 18333 | 184 |52| 18 | 71| 18}
13 8 |84 71|53 |72 7
16| 26 (85| 263 54| 261|738 ! 26
7] 152)s6) 15 |85 152 |74 | 15
18| 4|37 4|56 4 |75 4
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TABLE 14.
Tables giving the week-day of the 1st March (Old Style) = d. From A.D. O to 2100.
Years. (0 to 24.) Years.
Centuries. ; T T I Centuries.
0 | 1:2‘3 ,4’5'6]7!3'9 10|11|12|13!l4 15 16117l13i19‘20i21122 23124
0} 7114 MTnWThlSalSMTnThFSB’ST\IVV‘Th FlS MTnIWFBa‘ M=W 0 7}14
1[8 15| S |M|Tu{W|F|Sa| S| M| W|Th| F SaMTuWTh:SaS MTuThiFlSs.SiTn 1| 8115
2@916 Sa| 8 {M|Tu|{Th|{ F |Sa| S Tu|W|{Th/F| S|M|Tu/W F|Sa/ S M| WTh F|Sai M| 2| 916
3 i10(17 F|So/ S| M|W|Thi ¥ |Sa T W Thi Su § M|TuTh| P |Sa| S |Tu WiTh| F| 8| 3 |10] 17
41‘11 18 ThFS&STu‘WTbF SMT\IJW F‘SaSM;W'Th|F SnMTn!WTh}Sa 4|11} 18
5l12 19 | W|Th| F | Sa| M [Tu| W|Th|Sa| S M\TuTth Sa| 8 Tu| W|Th|F SM‘TuWF 511219
6 /13|20 |Ta|W|Th F|S |M Tal W|F Sa.S‘M W‘ThF Ss‘MTuW‘ThSa S\MTuTh 6113} 20
Years. (25 to 49.) Years.
Centuries. T — n Centuries.
25‘26|27|2e|29]30|31}32‘33:34'35{36'37]38‘39140141‘42i43144145|46147‘48 49
0| 7114 ‘ThF SaMTuW:ThISa.S M)TuiThfF SsSTn:WThF S MTu'WFSa 0 T4
1 8|15 | W|Th| F SMTnWiF Saj S MEW‘ThFSa M\TuWThS-,S M TuTh| F li 815
2 9|16 [Tul W|Th{Sa| S MTneTh’F Sa.SiTn W|(Th|F| S| M|Tu/W| F|Sa| S| M| W|Tb 2i 9116
8 | 10|17 ( M[Tu| W[ F|Sa| S M;\VlThF Sa; M Tu| W|Th| Sa S MTuTh‘F Sa,‘STu“' 3;]0117
4 [ 11]18 | S|M|Tu|Th| F Sa.STniWTh‘F S| M[Tu|W| F |Sa| S| M| W Th| FESa.MTu 411118
5 | 12|19 | Sal S| M| W|Th| F S&!MTUW‘;Th{Sa'S M|Tu Th| F | Sa) STu'WTh‘F S|{M 5{12{1‘3
6 13|20 | F|Sa| S|Tu| W|Th|F| slMiTu{wiF Sa| S M}W!Th F | Sa| M{Tu| W|Th] Sa| § 61312
Years. (50 to 74.) Years.
Centaries. T Centuries.
50|51 |52 5354 55[56 57| 58] 39 eo‘axjsz’ss‘m 6 66‘67(68]69,70,71[72}73 n
j 1 J |‘\ I ! 1 4 !
0‘7 14 SMWlThFS M’anTbSaSMTnTh‘F Sa| S|Tu|W|Th| F | S MiT“ 0 7|14
1|8 15 | Sa| 8 Tu; W/Th| F S|M|{Tu|W| F|Sa| S| M| W Th| F|Sal M|Tu|W|Th{Sa| S| M 118 13
2! 9|16|F|Sa M Tu|W|Th{Sa| S| M|Tu|Th| F|Sa| S|Tu | W|Th| F|S|M|Tu/W|F|S 8| 2| 916
3'10 l7ThF1IS|MTuWFSaSMWThF Sa| M |Tu| W(Th!Sa|S | M|Tu/Th| F|Sa| 3]|10{ 17
4!11 18 WThkSaSMTuThF S&STnWThIF S |M|{Tu/ W/ F|Sa|S |[M|W|Th ¥| 4|11]18
6 (12|19 [Tu|W| F Sa.SMWThFSaMTuWiThS& S| M|TuTh| F|Sal S [Tul W|{Th| 5|12/ 19
611320 | M|TuTh!F |Sal 8 |Tu/ W/ Th| F| S| M{Tu W|F sa]s M'WTh;F Sa| M|Tu| W| 6113] 20
Years. 75 to 99.) Years.
Centuries. | —; T Toio] ‘ P — = Centuries.
75|76{77{7si79Jao|s1‘szisa(s4 & 86|87 ss)ss'so{m]se‘sslwlsa 96i97 93'99
0 7114 \VFSuSMWThFSn!\[TuW’l'hSaSlMTuTh]’ Sal S |Tu| W|Th F 0‘[7{14
1 8|15 {Tu|Th| F|Sa| Si{Tu| W|Th|F| S|M|Tu| W| F|Sal S|M | W|T}| ¥ |Sa|M|Tu| W|Th| 1| 8] 15
2 916MWThFS’MTuWThSaSMTuThFSaSTn“ThF S|M|Tu|l W 2‘916
3 {10]17 | S|{Tu| W|Th| F{ S|M|Tu/ W| F|Sa| S|M|W|Th F|sa|M|Tu| W|Th|sa| §|M|Tu 3'10 17
4 | 11|18 [Sa/M|Tu| W|Th|Sa| 8 | M |Tu|Th| F|Sa| S|Tu| W|Th|F | S| M |{Tu| W| F|sal S|M 411118
5 |12|19 [ F|8|M|Tu| W/ F|Sa| S|M|W|Th| F|Sa|M|Tu| W|{Th|Sa| S|M|Tu|Th! F|Sa| S| 5|12/ 19
6 | 13|20 [Th(Sa| S| M |Tu|Th| F |Sa|l S|Tu| W|Th{ F SHTuWFISuSM WiTh|F | Sa) 61%:13"20
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TABLE 15.
Longitudes and Latitudes of principal places.
Latitude in degrees and first decimal. Longitude in minutes of time, being the difference
in time between Lanké and the place in question.

Lat. Long
Aba (Arbuda) ...... 246 —12 Dhulia (Dhulér) ...| 20°9 | — 4 |MaisOr ....cveeeenne. 12:3 [+ 3
Agri .| 28°2 | + 16 | Dwarakda.....uewn..| 22°2 [ —27 Malkhéd  (Ménya-
Ahmadabid .........| 43°0 |—13 khéta)weeeeriinnene. 172 |+ 6
Ahmadnagar. [ 19°1 | — 4 |Elléra (Véldpura)...| 20°0 {— 3 |Méandavi in Cutch..| 20°8 | —25
Ajanta ... w2005 | — 0 Mangaldr ..
Ajmér... .| 26°5 | — 4 [Farakhdbdd .........| 27°4 | + 15 |Mathurd ... .
Alhhébad(Pra.yaga) 254 |+ 24 Mongir or Munger 254 |+ 43
Alligad . 27°9 '+ 9 [Gayh wrererrerrennns Multdn .veveerreneen| 30°2 | —17
Amntsar . «.| 31'6 | — 4 )Ghézipur . | 25°
Anhilwdd ..ooeeeennne 239 | — 15 |Girndr ..ccoveeeennnns . Nagpur .. ..
Arcot | 12°9 | + 14 |Goa (GOP&k&Pﬂtta Nésik voovveveoseeirenn| 2000 | —12
Aurangibdd .ooeeeeer) 19°9 | — 2} ma) ... 155 |— 8
Gomkhpur *7 |+ 26 |Oudhe (Ayodhya)...| 26°8 | + 26

BAdAmi ..oovevivneenne| 15°9 | — 0 |Gurkbd ‘9 |+ 34
Balagimi or Bala- Gwalior . 2 |+ 9 |Paithan ..veeeeerer| 1974

ghive e sinenen [ 1474 | — 2 Pandharpur . 17-7|— 2
Banawési ....coeeen — 3 |Haidaribid (in the| Patisld .. 30°3 |+ 2
Bardhwén .. + 48| Deccan) ..covenrnes 174 | + 11 | Pétna .... .| 25°6 |+ 37
Baroda (Badoda) 22+ i Poona (Puném) .| 18'5 | — 3
Barsi ... e Purniyé .......c....... 25:8 |+ 47

Hardd (in Gwahox) 992
+ 29 |Hardwir ....ccoeenee

Belgaum.
Benares .

Raméswar ............[ 93 |+ 14

FRESIIS

196 S S 1D b 1D &
o

Bhdgalpur. + 45 |Hoshangibfid Ratnégiri . 170 | — 10
Bharatpur . + 7 Réva (Riwaim) ...... 245 [+ 22
Bhélsa.... 35 |+ 8 |Inddr .ceveecrrneecennss] 2007 | — 4
Bhopal . 3|+ 6 Sigar ... 238 1 4+ 12
Bihir or Behér ‘2 | + 39 [Jabalpur.....cecocenee| 23+2 | 4+ 16 |Sahés- Mahet (Sm-
Bijipur ceecesisereenn| 16°8 [— 0 Jagann&thupuﬁ | 19°8 |+ 40 vasti) .... e 275 1 4 23
Bijnagar orHampe 153 [+ 38 |Jalgaum....c.coenen| 2074 | — 8 Sambhalpur el 2105 1 4+ 33
Bikénér . 0 | —10 |Jaypur . 6:9 |+ 0 |SatdrA.eiseinenn. | 177 1 4 7
Bombay ... .- 9 | —12 | Jhénsi.... 5 { + 11 {Seringapatam ($u~
Broach (Bhylguka- Jodhpur . oo 26°3 |—11} rangapattana) ...| 12-4 | 4 4
chehha) .. *7 |— 11 |Junigadh ..eeeveenne| 215 | — 21 | Sholapu WJATT N+ 0
Bundi .. 55— 1 Sirdfij vevveenees 241 {4+ 3
Burhéupur--.. weenf 218 [+ 3 [Kalingapatam ...... 18°3 | + 33 |Sémnithpitan . 22°1 ,—17
Kalyén in Bombay.| 19-2 | —11 Srinagar in Kadmir.| 34°1 |l— ¢
Calcutta.. weens| 22°6 | 4+ 50 | Kalydn in the Ni- SUrat .ooeeeeeeennnene. 21°2 [ —12
Cambay or Kham- zam’s Dominions.] 17°9 | + 4
bhat (Sthambha- Kanauj ........ 27:0 | + 16 |Tanjor.. 10°8  + 10
vatl) seeeeeieeeeenns 235 |+ 8 Kﬁuclu, or COD.]L- Théni.... 19-2 —11
Cawnpore (Kénpur).' 265 | + 18 veram . .| 12-8 | + 16 | Travancore 821+ 5
Cochin ... weee] 1000 | + 2 |Katak. 205 | + 40 |Trichinopoly .........| 108 | + 12
Khitmiodu . .1 272 | + 37 |Trivandram ......... 85+ 4
Dacca (D&k4) ......| 23:7 | + 58 ' Koldpur 7
Dehli . e 286 |+ 6
Devs.gxuor Daulat- Lahor ....... |
&bad... [ I — 2 |Lakhnau....
Dhars ... 22:6 |— 2 Umarfivati or Am- ‘
Dhirwad — 3 [Madhuri.... 9:9 |+ 9| réoti ’ 2009 |+ 3
ROIpUr v eeviieniennf 2 + 8 |Madras .... 11311+ 18 i

Note.—In order to convert Laika time into local time, add or subtract from the former the minutes of Longitude
of the place in question as indicated by the sign of plus or minus in the above list.
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TABLE 18.

Showing how many minutes the day begins in any place (from 0 to 30 degrees Latitude)
before or after Sunrise at Lanka (or O hour of the previous tables).

The day begins after

eIl | Degocsof Letitnde. | Tgelaxbosmatier |

New Style. | 5°] 10° 15° 20°] 28 30°]  New Style, !

m. | m. m. m, | m. m. [i

‘.'21 March. . 28 Sept....] 0| 0] 0} 0} 0] 0!23Sept...| 21 March To convert Old Style into
b, .18, w1 1] 2] 3] 4| 5|28Sept.f16 , | New Style :—
31 March.|13 ,, .. 1) 3| 4| 6| 7| 9 30ct...{11 { Between  add  days.
5April...| 8 ,, .| 2 4( 6] 91114} 8 ,, .. 6 , ,4‘00& 500 ]; ”
10 , w3, 3l 6| 9|12|15]19(13 ,, .. lMarch.j Zzz " :zz ” ; »
15 , .. 28Aug..| 4] 7]11]15]19|23|19 , ..|23 Feb. " i
o1 ez, .l 4l 913|823 eslos , lig , .. 00w %00 4
o7 April |16, . 510 15|21 |27 |83 |29 0et. .12, .. 001000 5
3May ..[10 , .| 6|12 18|23 |31/38] 5Nov....| 6Feb. ' 1000, 1100 , 6,
0, |3, . 7|32/ 27|85 |4[12 , ..|30Jan. ...3'1100 » 1800 o 7
18, ..2Juy.. 7]|15|22|31 394018 , ..[28 , /1300, 2400, 8,
b5, w19, . 816]25 88|43 54 |2 Nov. .1y, L 2001500 L 0
99 May |15 . .| 9|17]26 36| 46|57 | 1Dec. .12 Jan. ... 000 » 1700 510
22 June ...[ 22 June...] 9] 18|27 |37} 48| 60 | 21 Dec....| 21 Dec. g

Note.~The days in this Table are registered in New Style, whereas in the previous Tables O1d Style iz used.
Hence a date in Old Style must first be converted in the corresponding one in New Style.
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TABLE 17.
Table of the Nakshatras and Yégas.
! Index for the
ending-points of
the nakshatras
No.| Nakshatra. Index. secording to Yoga. | No.
Bragl'mn | Garga.
1 Advini .iveernennn 0— 37 37 37 | Vishkambha| 1
2 | Bharani .....| 88— 74 55 56 | Priti.......| 2
31 Krittikd ..veeen.|  75—111 91 93 | Ayushmat.| 3
4| Rohint ............] 112—148 148 | Saubhi 4 X
one 2 "7 bhRgya Table for Differences,
51 Mriga or Mriga- S
Sirsha ... o] 149185 183 185 Obhana .| § A Naksh. ‘ Yoa.,
6| Ardrd oo 186—222 201 | 204 | Atiganda .. 6
7 | Punarvasu ......| 223—259 258 259 | Sukarman.| 7 H. M. H. M.
8 Pushya ......| 260—296 293 296 | Dhriti .....] 8 1 0-39 0-37
9 | Aslesha............| 297—333 311 | 315 | Sala weeen| 9 2 1-19 | - 1-12
10 | Maghs ............| 334—370 348 352 | Ganda .....| 10 3 1-58 1-50
11 | Parva. Phélguni.| 371—407 382 389 | Vriddhi 11 4 2-38 2-27
12 | Uttard-Phalguni| 408—d444 439 444 | Dhruva...... 12 5 317 3-4
13 | Hasta ol 445—481 | 476 | 481 | Vyighita..| 13 6| 356 3-41
14 | Chitrd ............ 482—518 513 518 | Harshana...| 14 7 4-36 4-17
15 | SvAti .........| 519—556 531 537 | Vajra ....| 15 8 5-16 4-54
16 | ViStkhi ........| 557—593 586 | 593 | Siddhi(Asrij)| 16 9 5-55 5 31
17 | Anwddhg ...... 594—630 622 330 | Vyatipata...| 17 10 6-34 6~ 6
18 | Jyéshtha ....... 631—667 641 648 | Variyas .| 18 20 13- 8 12-13
19 Mila.............| 668—704 677 | 685 | Parigha ...| 19 30 | 19-42 18-19
20 | Plrva-Ashadha | 705741 714 | 722 | Siva e | 20
21 Uttm‘ﬁ.-Ashﬁdhﬁ 742778 768 778 | Siddha ......| 21
22| Sravaga ..., 779—815 | 817 | 815 | Sadhya..... 22
23 | Sravishthd, on
Dhanishehd .| 816—852 | 853 | 852 | Subhu .....| 23
24 Satabhisha;, or]
Satatdraki....., 853—8R9 872 | 876 | Sukla.........| 24
25 Parva-Bhadra.
) pPadi........o.....| 890926 909 908 | Brahman ...| 25
26 | Uttard-Bhadra.
padd ............| 927—963 963 963 | Indra ......| 26
27| Révati ..........| 964—1000 1,000 |1,000 | Vaidhriti ...| 27
SIN05"'-~Suluetizues an extraordinary nakshatrm, Abhijit, is inserted between Uttari-Ashidbi and
"avana,

according to the Brahma.Siddhanta systens, is 780.

In that case, ADhijit has as Index 769-782. T'he [ndex for the ending-point of Abhijit



