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117.

NOTE ON THE INTEGRAI

[From the Philosophical Magazine, vol. vι. (18δ3), pp. 103—105.]

If in the formulae of my “ Note on the Porism of the in-and-circumscribed Polygon,” 
[115], it is assumed that 

and if a new parameter ω connected with the parameter w by the equation 

be made use of instead of w, then 

and thus the equation w U + F = 0, viz. the equation 

is precisely of the same form as that considered in my “Note on the Geometrical
Representation of the Integral ∫<⅛÷ [118.] Moreover, introducing

instead of ξ a quantity »7, such that 

then
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Als o  ξ  =  ∞  gi v es  ̂ 7 =  w,  t h e i nt e gr al t o b e  c o nsi d er e d is t h er ef or e

i. e. if i n t h e p a p er l ast r ef err e d t o t h e p ar a m et er ∞  h a d b e e n t hr o u g h o ut r e pl a c e d 
b y  t h e p ar a m et er  m,  t h e i nt e gr al

w o ul d  h a v e h a d t o b e r e pl a c e d b y t h e i nt e gr al It is, I t hi n k, w ort h  w hil e  t o

r e pr o d u c e f or t his m or e  g e n er al c as e a p orti o n of t h e i n v esti g ati o ns of t h e p a p er i n 
q u esti o n, f or t h e s a k e of e x hi biti n g t h e r ati o n al a n d i nt e gr al f or m of t h e al g e br ai c al  

e q u ati o n c orr es p o n di n g t o t h e tr a ns c e n d e nt al e q u ati o n +  Tl ^ k  +  ∏, p  +  ιl ^ θ =  0. C o nsi d er  
t h e p oi nt ξ, η, ζ o n t h e c o ni c m  ( x ^ +  2/ ^  +  +  a x ^  +  b'if  +  cz ^  =  0, t h e e q u ati o n of t h e

t a n g e nt at t his p oi nt  is

a n d if θ  b e  t h e ot h er  p ar a m et er  of  t his li n e, t h e n t h e li n e t o u c h es

or  w e  h a v e

a n d c o m bi ni n g t his wit h

w e  h a v e

f or t h e c o or di n at es of t h e p oi nt P. S u bstit uti n g  t h es e f or x, y, z ∖ i n t h e e q u ati o n of  
t h e li n e P P "  (t h e p ar a m et ers of  w hi c h  ar e p,  k }, vi z. i n

w e  h a v e
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which is to be replaced by

95

These equations give, omitting the common factor (α + m)(b + m) (c + m),

and substituting in 4λ≡. ∕x,≡ — (2λ∕Λ)≡ = O, we have the relation required. To verify that 
the equation so obtained is in fact the algebraical equivalent of the transcendental 
equation, it is only necessary to remark, that the values of λ≡, are unaltered, and 
that of λ∕z, only changes its sign when α, b, c, m and p, k, θ, —m αxq interchanged ; 
and so this change will not affect the equation obtained by substituting in the equation 
4λ≡. μ? — (2λ∕i)2 = 0. Hence precisely the same equation would be obtained by eliminating 
L, M from

or, putting , by eliminating α, β, from

which by Abel’s theorem show that p, k, θ are connected by the transcendental equation 
above mentioned.

2 Stone Buildings, July 9, 1853.
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