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TRANSLATION OF THE PREFACE.

The science of computation comprehends three branches .—

Vst.—That which treats of numbers——As the result at which
we arrive in cach case by the employment of numbers doss uot
in general apply to other cases in which the numbers employed
are differeut, this branch (viz. Avithmetic) is called in Hindi
VYAKTA-GANITY, i e the computation of particulars. This de-
partment of mathematics was originally cultivated in India,
whence it spread into other countries. This propusition is strong-
ly supported- by the circumstance that the Europeans acknow-
ledge that they owe their kunowledge of figures to the Avabs, by
whom the science is called * The Indian.’

2d.—~That which treats of lines.—lu this hrauch of inquiry our
investigations aud conclusions are general ; but it does not answer
all the purposes of computation. The fundameutal privciples of
this branch were at a very early date known in India, whence a
knowledge of this science spread into Ezypt and other countries.
For a minute detail of the circumstances conuected with this, the
reader is referred to the preface to my KSHETTRAMITI (i treatise on
Geometry in Sanskrit).

This departnient of Mathematics wes  termed REKHA-GANIT
by Pandita Jagannitha of the court of Jayasiitha, but I prefer
the term KsmeTTrA-MITL

Bud.~—That which treats of the relations of ubstract quantities
by means of letlers and symbols—As the letters do not, like
numbers, disappear when any opcration is performed on them, and
the result therefore must Lold good whatever numbers are substi-
tuted for the letters the results arvived st by this method of
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computation are gemeral. Hence it is called the computation of
genera (TATTVA), or the root (MULA).of Arithmetic, or the com-
putation of what are not merely particulars (AVYAKTA).

Regarding the invention of this science, wiz. Algebra, I am
disposed to think that it was orignally cultivated in India, whence
it spread into other countries, as examples of Algebraical com-
putation are to be found even in’ such ancient treatises as the
SORYA-SIDDHANTA.

There is for instance in the SORYA-SIDDHANTA a rule, (which
we give ina note),* deducible only by Algebraical computation,

* Bubtract the square of the sine of the amplitude from the half of the square of
the radious, Multiply the remainder by 144. Divide the product by the half of the
square-of the gnomon (that is, by 72) added to the square of the equinoetial shadow
4. e. the midday-shadow of the gnomon when the sun ig ih the equinoctisl points. Let
the name of the result arrived at by this process of calculation be Karani. Let the
calculater write down this number for future reference. Then having multiplied
twelve times the equinoctial shadow by the sine of the amplitude, let him divide it
by the former divisor (i.e. by 72 added to the square of the equinoctinl shadow).
Let the result be called PHALA.

Let the pHATA be subtracted from, or added ¢u, the square root of the Karayi
inecreased by the square of the PHaLA, according as the sun iy south or north of the
equinoctial. The result is called Koya-§aNKU—:. e. “The sign of the altitude of
the sun when situated in the vertionl circle, of which the azimuth distance is 45.°” If
the sun be south of the caloulator, then the KoNa-SaNKU will be south-east or south-
west, but if it be north of him, then it will be north-eust or north-west.

Dem. Lsl x represent the KONA-8aNKU.

“ op “ “ pALABHA (1. e. the equiroctial shadow).
Let a represent aGRL (i. e. the sine of the amplitude).

“ k. ¢  EABANL

“f “ PHALA.

Then 12:p 1% x: __17124: = §AKUNTALA,

Now, since the result of adding the aAGrL to, or subtracting it from, the ssngr.
TALA, according as the sun is south or north of the equator. is called BHUJA (i. €. the
sine of the difference between the sun’s place and the prime vertical),

_-,_1?_ % -} @ = BHUJA.

but when thesun is N. E,, N. W,, 8. E,, or 8. W,, it is equidistant from the prime
vertical circle and meridian. Therefore the hypotenuse of a right-angled triangle, of
which one side is the BRUTA amd the other equal to it, i the sine of the zenith dis.
tauce.
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for determining the sine of the altitude of the sun wheu situated
in the vertical circle of which the Azimuth distance is 45.° But all
the original treatises on Algebra have perished, and of those com-
piled since the time of ARvA BHATA that of BufsKAR{CHERYA
only is in use : the others are rarely to be met with

The first treatise on Algebra published in Gteece was that
prepared about 1500 years ago by an.ingenious Greek named Dio--
phantus.

The Arabs and Persians have never been the inventors of any
science. They have always borrowed from. otber nations. Algebra
therefore could not have been a. science of their inventiom

< hyp'} (% ta)= %’ 2:!3 “'*‘2“2
Now, gince the square of the sine of the zenith distance- added to the aguare.of
the sine of the altitude is equal to the square of the radius.
x’+p m’+ x+2a’ R®

Clearing fractions, 72 @ * -}~ p% «? :{: 24 apxe 4 144 a? = T2:RY

or (P24 72) 2 + 24 apx == 72 B? — 144 o®
g fap _ TIE-144@_ 144 (3 R—a)
= TN P Tt

Now, iu the foregoing equation it will be observed, that the vaiue of tho side
containing the known quantities is what has been already spoken of uunder the naimne
of kanayi, and that the half of the co-efficient of x i3 whbat has been already spoker:.
of under tha name of PHALA.

oot o 2 et

Completing the square at e Qfa 4 o= f2 4k
Extracting the square root @ 4= f== / JT - &

From this it is evident that PHALAis subtracted from, or-added te, the square
root of the EaRaNI increased by the syaure of the PHAL# according as the sun issouth.
or nurth of the equinoctial.

in (4), if ¢ 72 F& be assumed  as negative, then.the value of x ({. e of the
ROMaSANEU) will also be negative, (¢. ¢. the sun will be below the horizon).
As the foregoing caleulation is effcoted by a method of procedure clearly Alge-

braical, it follows that the Hindus were in possession of that science at the dite of
the earliest of their mathematical treatises.
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Now we cannot gay that they borrowad frown the (recks, sinee the
mathematical works of the Arabs are essentially different ﬁmm
those of Diophantus. Hence therc can be little doubt that they de-
rived their Algebra, as well as Arithmetie, from the Hiodds. This
science was in course of time introduced by the Arabs into Europe,
and thence spread into other quarters of tha glohe.

The first Earopean treatise on Algebra was that of the Italian
Lueas de Burco A D. 1478, The science was next cultivated in
Germany, and Stifel introduced the syvubols+,—, and ,/ in the year

1544 In 1557, Robert Recovde introduced the science into Kng-
land. Spreading over the whele of Hurope, it has now reached a
very high degrec of perfiction.

There are a greot vaviety of probloms admitting of wn easy so-
lation by the aid of Kuropean Algebra, which cannot be solved by
the Hiudd method.  Mr. Do F. M'Leod {then Magistrate of Benares
and afterwards Lieatenant Covernor of the Punjab) therefore
desired me to prepare a treatise on BEuropean Algebra tn the Hindi

langnage.  Although to write properly on such a gubject requires a
very intelligent person, seeing that Bhéskavichirya declares the
seience to be nothing else than “reason exerted,” yet, however in-
competent for the tas k, betug anxious to meet the wishes of this
gentleman, T ventured upon the undertaking. When the first
part of this work was completed, it was lithographed at Bombay in
the year 1830 by order of Government, N. W. P. The first part is
out of print and the sccond part is ready for the press. As
many people are now vory anxious to get the whole work 7. e, the
first and second parts printed, Mr. Kempson the dircetor of Publie
Instruction, N. W, P has encouraged me to publish it.

The work 18 compiled from varlous European anid Native au-
thors, and SLOKAS of BiAskar{CHLRYA are occasionally quoted,

The fivst part, which eontains 5 chapters, has now been consi-
dopnbly improved and many exwmples have been added to it.
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Chapter I, Definition of terms.

Chapter II. Simple Rules including Involution, Evolution,
Properties of prime quantities, &c.

Chapter III. The Greatest Common Measure and Least
Common Multiple.

Chapter IV. Algebraic Fractions, Determination of the real
values of § and -2, Circulating decimal periods &c.

Chapter V. Nature and Classifications of Equations, Simple
Equations involving one unknown quantity, Simple Equations of
two or more unknown quantities, Problems producing simple Equa-~
tions and Single and Double Position,

BENARES SANSKRIT COLLEGE:

} BAPU DEVA SASTRI.
The 18th February, 1874.
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