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PREFACE.

Tue notation now so universally used for the sine, cosine,
&e. of an angle, although in some respects inconvenient, in-
asmuch as it requires several symbols to designate & quan-
tity where one might be sufficient, is yet so admirably adapt-
ed to the wants of Analysis, that it has forced its way into
every department of the higher Mathemstics, It owes this
preference, partly to the pewer it gives of combining the func-
tions of different angles, or of multiple angles; but prinei-
pelly to its enabling us to avoid the use of the radical sign of
the second degree ; inesmuch as, if the sine of an angla were .
represented by one symbol, its cosine would be an irrational
funetion of that symbol.

It would seem strange, then, that this notation has never
yet been applied to the Dicphantine Analysis, the avowed
object of which is to render rational algebraic expressions of
certain forms, Perhapa one reason for this may be, that,
notwithstanding the attention which has been paid to this
branch of Analysis by many mathematicians of the highest
rank, the object has been counfined to the finding of numbers
that may fulfil certain conditions, rather than algebraic forms,
to fulfil those conditions. The methods of solution have been
more or lesa tentative in theic character, and could therefore
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scarcely be expected to produce results to be compared with
the lofty objects of modern Analysis.

In the few pages which follow, I have attempted not only
to apply the notation of Trigonometry to several well known
Indeterminate Problems of the second degree, but also to in-
troduce somewhat more of eystem into the method of investi-
gation, and more of generality into the results of the Ana-
lysia than has been yot attained. How far L have succeeded,
must be Joft to the judgment of the reader.

In the two last Problems of the second Chapter, I have
applied the Analysis to inguiries which would scarcely ba
attempted without some better method of notation than that
hitherto used.

College Point, N. ¥.
March 271k, 1848,
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2 CHAPTER I.
HOTATION,

Taz six trigonomatrical functions of an angle a, or of an
arc which mesnsures that angle in' & circle whose radius is
unity, are related to each other as in the following equa-
Lions:

sin A

i & By = B —
ginfa FeosFp=1, tan & e

. BiN A COBBC A == COS A BEC A ==tan A col A= 1.

If, thren, the sine and cosine of the angle can be expressed
in rational numbers, all the other functions can be so like-
wise. To do this it is only necassary to taks

min A Sy cO8 A - :
e— R —
m?4a?’ m? 4 n?’

1%



6

which satisfy the first of the above equations, m and s being
any ratioonal numbers whatever; then

2mn mi—n?
tan A =——

poo ) 3 cota= N

m2nd m4-n?
coBacA= -H " B&C A = + w
2o mi—n?

These six equations may all be included in the symbolical
form

L ) I ¢

or, in ita inverse form
e () LI ¢ )
" 5

in which, & is any angle or are,

¢ is & functional characteristie,
™ is the root of the function.
Fer example, when we say that

a=g(2),

wea mean that

2.2 2
sin A =-——2‘:_i“:|.3 =4, —2’.‘_12 =

Prosrex I, To find the root of a function, in terms of the
angle. '
Solution. Take the equation

m1—n?
IR
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and solve it for -:1:-. we shall find

%-m}a =g a) . . (3

#o that, dhe root of a function is the cotamgent of half the
angle.

Cor. While & = @ (-’E—) varies from (° to 180°,
e -
cot $a = 5 Yaries from oo to 0,

passing through wsity when 4 =90°%;
thus: ’

=g (}), 90°=¢(l), 180°=q(0), &c.
tience also;

whon%}l. . 9(%){909}0“;
“‘hﬂn%{l}m w(?))no".-;wu*.
Again, while s = F(%) varies from 180° to 360°,

i
cot §a = —varies from 0 to— oo,

passing through wegative wnity when a = 270°; thuas:
270° = gp(=—1}, 3607 =g(=}), &e.;



hence also:
m m
when =< 0>—1, ¢(2)> 180° < 270°;

o
when ™ < —1 o(%)}zmﬂ'{mm,
&e. &e.

Paobieu 1I. Having given the roots of two functipns, to
find the root of their sum.

Solution. et n-l-—n—u;- '
wit amo(2) nen(2). o=o(),
(@) re(Z)=e(Z)

cot §acotde— 1

Cﬂti"‘mi(#+3)-m-n—.

But we have

L
or r_mn’g s mr-;w
o LT o By = np
s
and the above equation becomes
(D +e(B)=e(EZE). - - @
Example 1. 90°+¢( 7 ) =o()+9( 5 )=e(73 )i(®)
thus : 00° 4 »{(2) =o(d)
90°+ o) =o(})

&e.



