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Chapter. 1.

There are eighteen chapters in the ‘Mahasiddhanta of Arya-
bhata. In the first chapter which treats of ‘Madhyamadhikara,
* representation of numbers by alphabet is first explained, and
then the revolutions and other properties of the planets, and the
number of solar and other daysin-a Kalpa, have been shown.
~In the eleventh Sloka of this chapter on the revolutions of
| planets, the numbers of revolutions of the Great Bear and
Ayanagraha, in a Kalpa, are given to be 1 599998 and 5781 59
respectively.

As stated above, the number of revolutions of the Great
Bear in a Kalpa, is 1599998. It will, therefore, pass through
1599998 X 27 nakshatras in the same period ot through one
4320000000 160000000

1599998X 27 . 1599998

160000000
The latter result would be 1600000

number of revolutions had increased by two. According to
‘the statement of Varahamlhlra in Brihatsambhita, that the
Great Bear takes one hundred ( solar ) years in passing
through each nakshatara, its number of revolutions in a Kalpa,
comes to 1600000. According to the author of the Maha-
siddhanta, it has been proved to be two less.

nakshatra in

solar yeats.

Or 100 solar years, if the

Accor&ing to the Brihatsamhita, Yudhishthira reigned
' 2526 years before the commencement of the Saka. 3179 years
of the Kali had passed before the commencement of the Saka.
Taklng their differnce, we find 6 53, the number of years of the

* Vide my commentary on the second Sloka. The symbolization here is
different from that of Laghu-ARyabhata, - -
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Kali which had elapsed when Yudhishthira reigned, Itisa
well known story of the Mahabharata that Vyas was the son of
Parasara. Thus, the ‘period of the Mahabharata must have
been the same when Parasara lived. Thatis to say, it must
have been 653 Kaligata, years or about six hundred and fifty
Kali-gata years. | | |

. 'The number of revolutions of the Great-Bear in 2 Kalpa,
is 1599998. It will, therefore, pass through 1599998 x 27 or
43199946 nakshatras in the same period.

The number of the Kalpa years, which had elapsed before
the commencement of the Kali, is 1972944000. Adding 653
to this, we get 1972944653, the number of the Kalpa years
which had elapsed when Yudhishthira reigned. Multiplying the
latter by 43199946, the number of nakshatras through which
- the Great Bear passesin a Kalpa, we get 85231 102470588738,
Dividing this result by the number of solar years in a Kalpa,
' 3750588738
4320000000’
through which the Great bear passed from the beginning of
the Kalpa to Yudhishthira's time. Taking away 730719, the

we get 19729421 the number of the nakshatras

ks 0588738 -
" ‘multiples of 27 nakshatras, we get 8 4337;50 300530 nakshatras,

~ Had this result been the integer 9, the statement ‘*mraq; qa97g
997 in the Brihatsamhita of Varahamihira would have been
correct. Suppose now we would get the integer ¢, x years
after 653 Kaligata years. Then x multiplied by the number of
‘nakshatras through which the Great Bear would passina Kalpa,
and divided by the number of solar years in a Kalpa, together

- 50588738 -
with the fraction ( found above) i;g og 5 0‘7)?(’)0 » would equal

to one; we thus obtain the following equation:-
. 43199946 X + 3750588738

4320000000 -
4320000000~ 3750588738,
43199946

X e
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- 569411262 = 7 1811964

43199946 43199946
= I3 4 ! - = 13 § approximately.
5+ —— -
3671838
T+ 4140126

Hence, the Great Bear must have been in the Magha, 13
years and z months after the commencement of Yudhishthira's.
reign. This fact dewands careful consideration on the part of
learned scholats. Varahamihira has only approximately cal-
culated that the Great Bear wasin the Magha in the beginning
of Yudbishthira’s reign. Further oun, he has also roughly
- calculated by way of practical methods of calculation (karana )
that the Great Bear passed through one nakshatra in a hundred
solar years ; for dividing 1972944653, the number of years from:
the beginning of the Kalpa to the beginning of Yudbishthira’s
reign, we get 19729446 nakshatras ( meglecting the fraction )
through which the Great Bear must have passed from the
Beginning of the Kalpa to the beginning of Yudhishthira's
reign, and dividing this result by 27, we get 6 as remainder,
which shows that the Great Bear was in the Punarvasu in the
commencement of Yudhishthira’s reign, but this is unaccept-
able by deducto ad absurdum, «

There are 578159 % 129£000 seconds in the number of revo-
lutions of the Ayanagraha in.a Kalpa. Dividing this by the
humber of solar yearsin Kalpa, we get the motion in seconds.
of the Ayanagraha ina solar year to be 578159 % 1296300
1734477 4 3zooooqoo-

Tooog O 17374477,

But this isa most impossible value of the motion of the Ayana.
graha. Hence, according to many astronomers, ¥ instead of ¢
renders a better reading, where is given the number of revolu-
tions of the Ayanagraha in a Kalpa.
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Thus, the number of revolutions of the Ayanagraha is taken
to be 178159, which gives the motion of the ‘Ayanagrahaina -
178159 % 3

10000
motion given in the Suryasiddhanta. But, according to the
author, this is not the motion of the precession. The method

~of finding out the precession is given by him in the 13th Sloka |
of the ‘Spashtadhlkara

year to be

or 53" .4477. | Thls approaches the

Here, the description of the Yugas corresponds with that
given in the known Suryasiddhanata. But the years of ‘Srishti’
( epoch between the Brahma day and the creation of the
world), as given in these two works, differ vastly, being 3024000
and 17064000 respectively. This difterence demands the care-
ful consideration of the savanis of the peresent day.

In the Slokas 52-55, the correction applied to find out the
exact mean positions of planets is also” worthy of notice. In |
the Sloka 55, it is said that 6 Yavas (¥%) make one Angula. -
There, it is also said that the circumference of the earth1s 6625
yojanas. Other methods, besides the above, of Aryabhata are .
similar to Bhaskaracharya’s, and I have shown them in my
commentary at proper places. :

Chapter 1.

In the second Sloka of chapter II, it is stated that the
author’s Siddhanta, and that of Parasara, were written at
about the same time after the lapse of a few years of the
Kaliyuga, and that both the works treat of the methods of
finding out the true positions of the planets, which could be
observed with eyes.

In the Sloka 3, it is stated that there wasno ¢ Snshtx_
-year in the Siddhanta of Parasara.

In the Slokas 3-8, the Adhimasa and the revolutions
of planets according to Parasara have been shown. -
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In the Sloka 9, the revolutions of the Great Bear, as given
by Parasara, agree with what has been¥jshown by the
author, but the number of revolutions of the Ayanagraha has
peen difterently given as 581709 by Parasara, which ought
to be’ 181709 according to many Astronomers. Roughly
calculating, the latter gives the annual motion. of the Ayana
as 54". | | ' . '
Sloka 1o gives the methods of finding out the mean °
positions of planets.

Sloka 11 Gives how the Ahargana has been divided into
two parts to simplify the calculation. '

Slokas 12-16 give the interesting method of finding out
the mean positions of planets by aid of the Abhargana or
the number of solar years in a Kalpa. ‘

Sloka 17 givesthe Ahargana of the beginning of the Kalpa,
beoause of its importance. - ,.

_ Chapter 111,
Slokas 1-3 show how to find out the values of

go° . 9ox2° . 90x3° 00X 4% . . 90x24°
'—""—,ono,Sln-—z————‘

Sln T 23 sin 22’ sin 24
when the radius is 3438, |
This method corresponds with that of Bhaskaracharya,
e REAgS Beadr’ ( Antyajyotpatti). |
. \*] 0
Slokas ¢-7 give the values of - Sin 92%-, sin 90:42 ,

and

oox2® . 90X4® . 9ox24°
Sln 9 3 ¥ Sln ?’_—_i,uu. revy Sln 9
o 24 24 24 |
. 90° . 9ox2° . 90X 3° . o
versin -, versin 2 , versin 90X3 versin 22X4 .
24 2 2 . 24

C . 90X 24°
versin .
24 |
Sloka 8 gives the square of the radius ( 3438 ) and sine

of the obliquity ==(24° ).
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Sleka ¢ shows how to find out qa and WIEHE.
Sloka 10 gives the method of ﬁndmg out ¥ and il‘h‘f“‘e:
and their sines.
Sloka 11 shows how to find out the sine of a gwen dec-
lination.
Sloka 12 gives the method of ﬁ.ndmg out the arc from
a given sine.
In Sloka 13, precession by the Ayanagraha, is found out
in the same way as the deelination of the Ayanagraha.
. Thus, |
.- number of years from the beginning of the creation |
to the beginning of the Kali - =1969920000,
pumber of years of the Kali in the
beginning of the Saka | = 3179,
number of Saka years up to the :
. present time . = 1831,
number of years from the creation’s ‘_
beginning to the Saka years, 1831 = 1969925010

numb_ér of revolutions of the ,
578159 X 1969925010
4320000000

37964328128553
144000000

 Ayanagraha e

=x262252 revolutions. 3 rasis. 10° 19, 17" approximately,
Remainder m second quadrant = 2 rasis. I9°. 40. 43 .
. or 4780. 43",
». Sine of this = 3381. 10, and the sine of the greatest
~ declination to be .1397. |
. Sine of the declination of the Ayanagraha
_ (3381 . 10) (v397) 4723489 50
3438 . 3438
- 1373, 54 approximately,
and the arc = 23° 34 39",
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* This precession is positive, because of the Ayanagraha
being in the first six rasi beginning trom ¥y,

This day, 7. ¢. the 7th day of the first half of Vaisakha,
samvat 1966, Saka 1831, when the sun is on 3y, according to
‘Ganesadaivajnya, author of Grahalaghava, the precession

is 23° 7. (According to the current Suryasxddhanta this
precession is found to be 21° -.9”.).

Thus, the precessmn is equal to the declination of the
Ayanagraha, is a new method

- Let the Sine of the precession be equal to sine A.
" Sin D(dlsta.nce travelled by the Ayanagrah) x SinW(greatest declmatm)

- SinA = - r ( radius )

leferentlatmg by aid of differential calculus, we obtain

cosA xdA
r -
cosDdD x Sinw

. . . r 2
. ' cosD dD x Sinw ‘
o dd = Tcos A sesecrace (1)

'We have found above the annual motion of that Ayanagr#ha
tobe 173”. 447.  Substituting this in the equation ( 1),
we obtain |

dA = O D % Sinw x 173", 447
I cos A

The cosine of the p_recession 1s not always the same as
the cosine of the distance travelled by the Ayanagraha. Hence,
according to the author, the motion of the precession is every
year variable,

We have now to determine when the value of cos D

cos A
will be a mawmnum and a minimum. |

Cos D
= Cos A

dP = —-SmecosAde2+SmAcosDdi
& COs“A

Suppose P
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For a maximum or minimum, d P must be equal to zero.
o\ SnACosD $& _SnDcosA =0  (2)

But from the equation ( 1), we get

d A ' ius is uni
42 - ¢os [20: ASm w , when the radius is unity.

Substituting this value of %—% in the equation ( 2),
we obtain

. 2 1
Sin A cos?D sinw Sin D. cos A = 0.
cos A

. Sin A ¢cos?D Sin w ‘= sin D cos2A.

or Sin D cos?D Sin?w « Sin D cos2A.

or Sin D ( cos2D SinZw — cos’A) =0,

or Sin D (Sin?w — Sin?D. Sin?w — 1 + SinZA)=0
“or SinD (Sin?w —Sin2D Sin?w-14 Sin?D Sin?w) =0
. or Sin D(Sin2w—1-) =0;:.SnD=0. |

Hence, the motion of the Ayanagrha will be a maxi-

mum and in the positive direction at the first point of aries,
When the Sine of the longitude of the Ayanagraha is zero.

sinw. d D_1397%173". 447
he maximum value ==
The maxi - 3438

e= 70", 4. -

When the longitude of the Ayanagraha is g9o°, the
precession will be 24° ; and at that instant, the annual motion
of the Ayanagraha will be nothing a fact which demands the
careful consideration of scholars.

Slokas 14-19 show how to find out the true position
of the sun by the application of the corrections known as
mandaphala, chara etc.

Slokas 20-26 give the methods of finding out the
mandaphala of the moon and other planets, and the
Sighraphala of the Mars and other planets, by the knowledge
~of their distance from the earth’s centre.
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Sloka 27 gives the <ame method of finding out the
true motion of the Mars and other planetsas has been given by
Bhaskaracharya in the Slcka beginning with ‘Seizargrat.
RSt in the chapter of Spastitadhikara of bis Genitadbyzya,

Slok. 28 - gives the same method of finding <ut the
true position of the Mars and other planets by the appiication

of the mandaphala and Sighraphala correctious as given in
the known Suryasiddhanta.

Slokas 29-30 show the spectal method of finding
out true motion of the Mars and other planets.

Slokas 31-34 give the retrogrades, risings dnd gsettings
of the Mars and other plinets

Slokas 35-38 show lLow te £nd out the laijtude and
declination of the true position of u plunet, '

Sloka 39 - gives the greatest laumde of the moon and
other phnets

Sloka 40 glves the method of finding out Zithis ete.

Sloka 41 gives the time of the rising of the sun in
G U

Chapter IV.
Slokas 1.2 Show how to find out the cardinal points,
 Sloka 3 gives the methafl of finding out (he gnome

onic sltadow, which is more accurate than that of Bhdskara-
Ciulrya-

Sloka 4 shows how to find out the gnomonic hypote.
huse. : .

Slokas 5-7 give the names of similar right triangles.

Slokas 8—to the 1st half of (8 show how to calculate
the Sines of latitude and colatitude from these right triangles.

Slok:s 18-34 show how to find out the guomon, eic

from the hour- angle of the sun and its complemeit.
2
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 Slokas 35—to the 1st half of 37 give the method of

finding out the declination, latitude etc. from the mid-shadow.

Slokas 38-41 show how to find out the right ascensions
of the thirty-sixth parts of the ecliptic
Slokas 42-45 give the method of finding out the ascen-
dant ( % )at a given time of the day. -
| Slokas 46-48 show how to find out the time of the
" day from the given position of the sun and the ascendant (¥¥).

Slokas 28-51 show how to find out the 12 zodiacal
signs (AM ).

Chépter_ V.
( LUNAR ECLIPSE)

Slokas 1-2 Show how to find out the important
tithis for eclipses.
1st half of sloka 3 shows how to find out the important
tithis for eclipses according to Parasara. '
B 1st half of sloka 4 gives the method of finding out the
positions of the moon, etc. by the rule of proportion at the
end of the tithi.

Slokas 56 show low to, find out ‘the diameters of
the sun, moon and the eaxt,[%s shadow in seconds,

Sloka 7 gives the method of finding the magnitude
of the partial and the total eclipse.

Sloka 8 shows how to find out the duration of an
eclipse and the time for which the sun or the moon is
totaly eclipsed.

Sloka 9 shows how to find out the times of the first
contact, the beg'nnitg et¢ of a total eclipse.

Sloka 10 shows how to find out the half duration by
repeated process.
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Sloka. 11 gives the method of ﬁndmg out the half
duration by unrepeated process.
" Sloka 12 shows how to find out the latitude at the
time of first contact etc.

Slokas 13-15 show how to find out the poruon echpsed
at a given time of the eclipse and the time of eclipse when
; & certain portion is eclipsed. /

Slokas 16-17 show how to find out Aksha]avalana and
Ayanavalana for the diagram ef an eclipse.

Chapter VI. A
( SOLAR ECLIPSE. }

Slokas 1 7 g‘i‘ve the method of ﬁnding out the parallax.

- Slokas 8-9 show how to find .out the parallax accerd-
ing to Parasara.

-

Slokas 10-12 show how to find out the true dnkshepa,
nat! and true latitude.

Stokas 13-15 show how to find out the half duration ete:

Sloka 16 describes insignificant ecllpses and the colour
of the eclipsed body.

Chapter vi. B
‘Slokas 1-6 gives the method of finding out the valana.

Sloka 7 gives the method of finding out the lllummatod
‘portion ef the moon.

Sloka 8 shows how to find out the ko# and ka'ma for
the diagram.

Chapter VIii.

Slokas 1-9 show how to draw the dtagrams of the
solar and the lunar eclipses.
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Slokas 10:12 show how to draw the -diagram for the
hotn ( Sringonati ) of the moon, |

~ Chapter VIil.
Slokas 1-2 show the directions of the rising and setting
of a planet. |
Sloka 3 gives the Kalamsa of a planet,

Slokas 4.8 show how to find whether a planet bhas
risen or set and the value of the longitude and latitude of the
~agastya ( canopus ).

]

Chapter IX,

Slokas 1.5 show how to find the aScenda;nt of the
rising and setting of a planet.

Sloka 6 gives the method of finding out the times
of the rising and selting of a plauet

Sloka 7 shows how to find out a planet’s ‘shadow.

Sloka 8 Gives more particulars about the risings and
settings of the agastya ( canopus) and other stars,

Chagtzr X,
Sloka 1 - gives the value . the mean diameters of tha
Mars and other planets.

“slokas 2-6 show how to find out the time of a con]unc.
tion of two planets,

Slokas 7-11 show how to find out the distance between
the ceutres of the two planets in their conjunction.

D ———

cha:taa Xi.

Slokae 1.8 give the vilue of the longitude and latitude
of important stars.
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Sloka 9 shows whether  planet has come in conjunction
with a star, or not.

Sloka 10 shows how to find out the zenith distances
- of stars when they cross the meridian.

Sloka 11 gives the method of finding out the length
- of adiy frony the known position of a star.

Sloka 12 discusses the constant visibility or invisibility
of stars. = -
. Sloka 13 shows when a star comes in conjunction
with tauri’s wagon. . N

Chaptgl' Xit,

Sloka ) gives the descriptions of Vaidhrita and
Vyatipata. |

Slokac 2-3 show how to find out lhe true quadrants
of the moon's diurnal circle.  That is to say, to find out
when the moon enters one quadrant and leaves the other
behind. This method has been shown by Bhaskaracharya in
Ganitadhyaya on Patadhikara.

Sloka 4 shows how to know whether a pata has taken
place or not.

Slokas 5.10 give the method of ﬁndmg out the middle
time of a pata. This method has been shown by Bhuskara-
charya also, -

Sloka 11 gives the method of ﬁndmg out the times of
the beginning and the end of a pata, -

Slokas 12-14 give 'the. reasons for devoting a chapter
to pata with the remark made by the author that he has only
reproduced in details what was said by the old Aryabhata.

In the end of this chapter in the M, S. of Pandit.

Vinayaka Sastri Vetal the following Sloka occurs in a different
band writing.
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This M. S. does not seem to be an o'd one, and

80 it is clear that the manuscript from which it was copied was
written by Govinda Daivajna. It was this Govinda Daivajna
who was the writer of the Piyushadbhara commentary on
Muhurata Chintamani ( Vide my Ganakataranglm, or Lives of

Hindu astronomers ):

GOLADHYAYA.
Chapter XIil.
Sloka 1 11 contain some questions on Arithmetic.
Slokas :2-14 conlain some questiofs on Geography.

Slokas 15-57 contain questions on the Aharagana and
the mean posiiions of planets

- Chapter XIV.

Sloka 1 gives reasons for writing on Arithmetic.
Sloka 2 gives a description of addition and subtraction.
Sloka 3 gives the methoc of multiplication.

Sloka 4-5 give the method of divisien.

Slokas 6-7 give the methods of finding the squares and
cubes of numbers and of extra'cting the 'square root of a
number. ) '

Slokas 8-9 give ‘the method of finding eut the cube
root of a number.

Slokas 10-11 give the 8 operatlons ( addition, subtracs
uions, etc ) performed on cipher and the meéthods of ﬁndmg
the sum of, and the dlfference between, an integer and a

fraction.
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Sloka 12 gives the method of finding the sum of a
number and its own parts, and the difference between a
number and its own parts. |

‘Slokas 13-14 give the methods of ﬁndmg out the
fraction of a fraction, of converting fractions into those having
the same denominators and of addition and subtraction of
two fractions. :

Sloka 15 gives the method of multiplying and dividing
one fraction by another. |

Sloka 16 gives the methods of finding the square
and square-root of a fraction. .

Sloka 17 gives the methods of finding the cube and
cube-root of a fraction. -

Sloka 18 gives a description of continued fractions.

Sloka 19 gives the method of simp]ifyingf the frac-
tional part of a fraction and of solving equations containing
fractional numbers. |

Sloka 20 gives a descrnptlon of Seshajali. _
Sloka 21 gives the methods of finding out the required |
number in Seshajati and of working out questions.

Sloka 22 shows how to find two numbers when we
know their difference and the'(!iffc:‘ence bctwe_eﬁ their squares.
Sloka 23 gives the reverse method.
Slokas 24-25 describe a rule of three.
Slokas 26-27 describe a double rule of three.
Sloke 2~ describes guestions on exch: ige & mixture.
Slokas 20-37 describe guestions on mixture, |
Slokas 38-41 give a description of questions on gold
mixture. |

Slokas 42-44 give a description of questxons on mixture
of some other type, '
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Slokas 45-46 give the combinations of a certain num-
ber of things taken one, two, and three ... .. ata time.

Slokas 47-31 give a descrlptxon of Arithmetical
progression. |

Slokas 52-53 give the sum of numbers in geometrical
progression, the common ratio being two.

Sloka 54 shows how to find the base, -altitude and
hypotenuse of a right~angled triangle.

Sloka 55 gives the method of finding the square-root
of a number approximately.

‘Slokas 56-57 show how to find the base, altitude and
hypotenuse when we know the sum of the base and the
bypotenuse and also the sum of the altltude and the
hypotenuse.

~ Slokas 53-79 show how to find the base and altitude
when we know the hypotenuse and the sum of, or the
_difference between, the base and the altitude.

Sloka 60 show how to find the hypotenuse and base
when we know the sum of, or difference between, the
hypdtenuse and the altitude or to find the hypotenuse and
altitude when we know the sum of, or difference between,
the hypotenuse and the base,

Sloka 61 shows how to find an upper portion of
the altitude when we know the base and the sum of the
hypotenuse and this portion ot the altitude.

Sioka 62 shows how to find the height of any object.

Sloka 63 gives definitions of dhwya, bhumi and mukha
of a quadrilateral,

Sloka 64 shows how to know impossible figures.

Sloka 65 shows how to find the length and the breadth
of a quadrilateral,

Sloka 66 shows how to roughly find the area of a
triangle. - ‘
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Slokas 67-63 give more particulars about the finding
of the area of a rectangle, a quadrilateral, in which two sides
are equal and of any other quadrilateral.

Sloka 69 gives the method of finding the accurate
area of a triangle. -

Sloka 70 gives more particulars ‘about the finding of -
the perpendiculars and the area of a quadrilateral. -

Slokas 71-73 give more particulars about the calcula-
tion of the lengths of the diagonals of a quadrilateral.

Slokas 74-75 give more particulars about the diagonal
and the perpendicular of a Sringataka quadrilateral.

Slokas 76-77 give the method of finding the perpendl-
cular and the parts into which the perpendicular from the
vertex of a triangle divides the base.

Sloka 78 gives other methods of ﬁndmg the areas of
a triangle and a quadrilateral.

Sloka 79 gives the method of finding the approximate
areas of Sringataka and other such quadrilaterals.

Sloka 80 gives more particulars about finding the
perpendiculars of a quadrilateral.

Slokas 81-82 show how to find the diagonal of a
rectangle and a thombus, a~d how to find one d1agona1 from
another given diagonal of a rhombus and its area.

Slokas 83-85 show how to find a d1agonal of a quadri-
lateral when we know its perpendicular,

Slokas 86-87 gi‘ve the method of finding one diagonal
from another given diagonal of a quadrilateral,

Sloka 88 gives the method of finding the circum-
- ference from the given diameter of a circle.

Sloka 89 shows how to find approximately the area
of a segment of a circle,
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Slokas 90-92 show how to find the ard from the given

«chord and the helght‘of the arc, the height from, the given

chord of the given arc, and the diameter from the given height

of the given arc, and the circumference from the given
diameter by the relation of %2. |

Slokas 93-99 give the methods of finding the accurate
areas of a circle and a segment of a circle, the accurate length
of the arc from the given chord and heizht, the height from
the given chord of a.given arc, the chord from the given

‘beight of a given arc, the diameter from the given helght
" of a given arc, the chord from the given diameter and the
given height of the arc of a circle, the height from the given
diameter and the given chord of the arc of a circle, and the
diameter from the given chord and the given height of an arc.

Sloka 100 glves the method of ﬁndmg the area of the
lotus figure. -

Slokas101-103 give some hints for ﬁndmg the areas of

the crescent, elephant’s trunk, a part of a barley, pentagon,
hexagon and lotus figure.

Chapter XV.

Sloka 1 gives the method “of ﬁndmg the volume
of a ditch.

Sloka 2 gives the methods of finding the. volume
of an irregular ditch, and of a cone.

Sloka 3 gives the method of finding the volume of
a well. ’
Sloka 4 gives the methods of finding the volumes of
cylindrical and prismic ditches and the measure of a hand
in the measurement of stones.

Sloka 5 gives method of finding the volume of a
sphere,



CONTENTS. - 19
CALCULATION OF BRICKS (CHITIVYAVAHARA).

Sloka 8 gives the methods of finding the volume of a
heap of bricks and the number of bncks it contains.

blokas 7-8 show how to ﬁnd the number of layers n
a heap of bricks. |

SAVING CALCULATIONS (KRAKACHAVYAVAHARA).

Stokas 9-11 give the methods of finding the areas
.of the portions cat from Khadir, Sriparna, Jambu, Bija,.
Kadamba and Aml.

Slokas 12-14 treat of the methods of ﬁndmg the
volumes of the heaps of corn.

Slokas 15-17 treat of. the shadow of a light.

Chapter XVI.
( GEOGRAPHY )

Slokas 1-3 give a descnptlon of the orbits of phnets

Slokas 4-5 describe the earth’s position in space.

Slokas 6-7 give the position of Meru.

Slokas 8-9 give the positions of the four places
Lanka, Yamakoti, Sidhapura and Romaka.

Slokas 10-12 give the positions of islands and oceans.

Sloka 13 gives a description of the inhabitants of the
lower region and supports the idea as to Meru beirg in the
extreme north.

Sloka 14 describes the directions in which the places
are situated.
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Slokas 15-22 describe the positions of Kulachala and
other mountains and the nine parts of the earth.

Slokas 23-24 give the positions of importance of
Bharatavarsha and the other parts of the earth.

Slokas 25-29 give thc positions ‘of the mountain-
pillars of Meru.

Slokas 33-36 show how to find the distance between
one’s own place and the equitorial region, the circumference
of the earth, the measurement of the earth’s diameter and
circumference, and the surface of the earth, giving the
reason why the earth appears to be flat. |

Sloka 37 gives 21660 as true circumference when the
diameter is taken to be 6376 and then shows how te find the
diameter of a given circumference.

. Sloka 38 shows how to find the circumference ffom‘
the given diameter and that the surface of the earth is the
. product of the circamference and the diameter.

_ Sloka 39 gives the time in other places when the
sun rises in Lanka and the other three places.
Sloka 40 shows how to find the cardinal points.

Slokas 41-43 give the positions of the terrestrlal and
other regions.

Sloka 44 gives the pos\itia“,s of the air, water, clouds,
lightning, etc.

Slokas 45-46 give the positions of Pravaha, Tapoloka
and other Jokas.

Chapter XVII.

PLANETARY CALCULATIONS.

Slokas 1.62 éon_tain the solutions of the questibns on
spherical trigonometry.
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| ~ Chapter XVIl.
INDETERMINATE EQUATIONS ( KUTTAKA ).

Slokas 1-20 show how to solve indeterminate equa-
tions. ‘ ~ , _
| Slokas 21-66 contain the solutions of indeterminate
equations. | |
| Slokas 67-70 give the methods of testing the correct-
ness of a product, the quotient of a division, square, square-
root, cube and cube-root.

By proof it is ¢lear that the author gives a method
of testing the correctness of a product and other operations
definitely from the current method called ‘casting out of nines’.
The method has been explained thus.

Suppose we. have to find the remainder when a
certain number is divided by 9. . We should add together
the digits of the number. We should again add together the
digits of the number obtained by adding together the digits
of the original number and continue this process until we
obtain a number of one digit only. This number of one digit
will be the remainder when the original number is divided
by 9. - B

For example, what will be the remainder when
257689213 is divided by 9? “

Sum of the digits of the number

m24+5+74+64+84+94+24+143=43,

Adding together the digits of 43, we obtain 7, a num-
ber of one digit, which will be the remainder when 257 689213
is divided by 9. .

In this method it should be borne in mind that by a
remainder is meant that remainder which is obtained when a
number is divided by 9 for operations (See Sanskrit com-
mentary ). - ' |
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ThlS method is not found in any known Sanskrit work
up to this time. ‘

In 14th 1% of ( Patadhlkara) the author says that
the base of my work 'is old Aryabhata’s (3ENIHZ) work F=Td-
LG , | | . |

Cbmparing methods of the author and SETIwZ it is
clear that Tg1 9 is not that INZ, the author of SAALT,

for ratio of circumference and dlameter of FAINE

62832 392Tx 16 3927
20uUu 1250 16~ 1250

(Gamtapada, 10th Sloka)

»

- and that of the author is by 88 Sloka of Chapter XV 1/110

by 92 Sloka o . 29
| —
and by 37 Sloka of Chapter XVI 21600
6876
600 x 36 600

TI91x 3R 191’
Bhaskara says in his Vasanabhashya of 52 Sloka of.
Bhuvana Kosa of Goladhyaya * IqISIZeqH 200 oo RAmrmey-"
SAAYAT: §¢ IR TRFTIATAEFR: 1 39 g %ﬁﬂﬂiﬂqﬁm
an%ﬁ‘m?ﬂaﬂﬁﬂmm 9% R T@IsdEd: @ g@ay ) afy q 9

siFfma | »7 This first rale is frund in 10th Sloka of Ganita-
pada of Laghu-Aryabhatiya, and second rule is well known

in the works of Sridhara, etc. I think by “IT4WZ/&:’ Bhaskara
means many mathematicians as TEAWE, ete,

By Bhaskara’s wording in Vasanabhashya of 58-61
Slokas, Goladhyaya Bhuvana Kosa “ 9 g7 THS[%‘{EH CED
S PO TIRS @OGA | q9 IAAIAGAT: WAAGTAGAT
it is clear by 9AT that Blaskara has not seen the work of

Aryabhata ( FEWIT ) for-the above rule is given in Laghu-
Aryablmu}a Ganitapada, in the 7th Sloka,
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His rulé runs thus :(—

(1) “enaRonged RreFrATIgaad iﬁml
RS T TANSES  fRAAT |
Bhaskara in his Vasanabhashya of 65 Sloka of
Grahaganita s-pashtad_thara says—" d DR CAES Q&W’f
ggoitgAT: 9f5ar’ in SARAAT there is no THOIA but in this
Mahasiddhanta the author has mentioned TROEY ( See 38-41
Slokas of Triprashnadhikara ) therefore this e the author
of this Mahasiddhanta is older than Bhaskara.

In 15th chapter of this Siddhanta areas of ¥, seg-
ment of a circle, &c. are dealt in the same way as in Sridhara-
churya’s Frafdat, therefore it appears that the author of this
Siddhanta came after SiEae g -

* According to TEERVEITER ¥ lived in 853 A. D. .

but in my opinion he lived in 991 A. D.

In Arabia Alhushen who lived between 980—1037

A. D. has shown for the first time the method (casting out of

nines) in order to determine the correctness of addition

and in Europe Lucas de Burgso who died in 1510 A. D.
has shown the method (casting out of nines).

SUDHAKARA DVIVEDI.

f(l) It is proved thus:— let volume = V, Diameter = B:
circumference == ¢ and area of the circle = A, then

\' -4%A - 2]?5A but ¢ = 3 D roughly

- 3DxD o 3 D2 - A4AD2x%3x9 -
4 4 4x4x9
4 D2
' 2D

VA = ?_D (L+3+ .. )= 5 roughly.

and V = —?—;;D—i = Ay/A roughly.

and A

g
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TRINITY COLLEGE LIBRARY
, CAMBRIPGE

. 3ra’ August 1909.
S_IR,;

In reply to yours of 30th July, enclosing request from
the Government of India respecting M3. R 15. 99, I begto
state that I can do nothmg 1n the matter without the authority
of the College Council, which will probably not meet  till
October next.

Meanwhile, I would suggest that as the MS. in ques-
tion is not a very long one, the Professor might have ¢ rotary
bromide’ photographs made of the whole at a reasonable
charge, which would be more satisfactory than sending the
MS. itself to India. The Oxtord University Press is in the
habit of doing such work for the Library.

Yours etc,
(3d). W. W, GRAG LlB;{\R[\\
The Under Secretary of State of India,



(2 )

TRINITY COLLEGE LIBRARY,
CAMBRIDGE,
14th August 1909.
DEAR SIR, |

MS. R. 15. 99 of Maha-Siddhanta consists of 41 leaves
each measuring 44 x 13 inches. They are mounted so that
the full opening measures about a foot square. |

We usually get our photdg_ra.phy here done by the
Oxford Press. The charge for large rotographs ( which will be
nearly full size ) is 1s. 6d. each, but as the writing of the MS.
is large small.rotos (8 x 6 inches) at 8d. each, might suffice.
They also charge the photographer’s travelling expenses, but, if
there is no great hurry, you could wait till he had other work
to bring him over. The photographs could be made by a local
man, but would be more expensive { about 1/6 each—I am
not sure of the size). :

‘ Yours etc.
A.G. ETHIS Esor,, (8d). W.W.GRAG,

India office. Librarian.

@

'"_No. 2364.
From. '
THE ASST. SECRETARY T0 THE GOVERNMENT OF INDIA.

’ THE SECRETARY 10 GOVE RNMENT OF THE UNITED PROVINCES,
MiSCELLANEOUS DEPARTMENT.

Dated Calcutta, the 6th Sépkmber, 1909,

Home
department
Books.

N
SIE,

With reference to your letter Né. 954, dated the 1lth
June 1909, regarding the loan to Mahamahopadhyaya Pandit



'(.3 )

Sudhakara Dvivedi of a Sanskrit Manuscript belonging to the
Trinity College,- Cambridge, I am directed to enclose herewith
for the information of His Honour the Lieutenant ‘Governor,
copies of two letters from the Libtarian of the College to the
India Office on the subject. It will be seen that there may
be some difficulty in obtaining the loan of the Manuscript, but
that a photographic copy by the rotary process could be
supplied at a cost of either £ 1. 7s. 4d, or £ 2. 14s, 8d, accor-
ding to size, and with the addition of the operator’s travelling
expenses, should the copy be required at once, I am to request
that, with the permission of His Honour, the Government of
India may be informed of the wishes of Pandit Sudhakara
Dvivedi in the matter. |

I have ete.

(Sd). E.DENISON ROSS.
Assistant Secretary to the Government of India

No. 1721/ X71-207, dated 7th October, 1909, ~

- Copy forwarded to the Director of Public Instruction,

in continuation of endorsement No. 955 X1I-207, dated the
11th June, 1909, for favour of early report.

. By order, etc,
(Sd). C H.B. KENDALL,
Under Secretary.

No. G/ 3736/ X-15, dated 19t October, 1909.
Copy of the foeregoing forwarded to the. Principal,

Government Sanskrit College, Benares, for favour of ap early
report. |
P.S. BURREL M. A.

ASST. DIRECTOR OF P. 1.
For A. VENIS, M. A,

OFF. DIrRECTOR OF P 1
’ United Provinces,
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