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86 MR. BURNSIDE, TWO NOTES ON WEIERSTRASS'S P (u).

Ie gives the result and verifies its correctness by applying
the addition equation for P(u).

The following purely synthetical method of answering
the question is perbaps not without interest.

Let s'=az'+4a2" + 642" + 4az+ a,.

The general value of u at any point on the Riemann’s
surface defined by this equation is

u, +mw + m'e’,

where u, is a particular value, w, @’ the periods of the integral,
and m, m’ any integers: but

P(u,+me+m'e’)=Plu,),

and hence P(u) is a one-valued function on the Riemann’s
surface, and can therefore be expressed as a rational function
of s,, s, x and y. The only infinities of P(u) considered
as a function of u are double ones at the points u= mw + mw’:
but these all correspond to the same pomnt on the Riemann’s
surface, and hence P (u) considered as a function of z must
take every value twice on the surface and in particular
must bave a double infinity at the point correspondin

to u=0. Again, since P(u) is an even function of u, anﬁ
since interchanging = and y changes the sign of », it must
be a symmetrical function of @ and y. Finally, to complete
the determination it is necessary to quote the first terms

in the expansion of P (u), namely P(u) =£; + terms in ', &c.

To u = 0 corresponds z =y and s,=s,; hence the function
being symmetrical in @ and y and having no infinity except
a double one at this point, ({/:e most general form that can
be assumed is

Ass + (o + By + ) s, + (2" + Bz + ) 3,
+ Bly'+ Clw'y +ay’) + D (2'+ ')+ Exy + Fla+ y) + G

i ®=yr
The numerator must have a double zero for z=y and
s,=~s, since I’(u) is finite for this point. "L'his involves
o= ﬁ == O’

and — As’+ Ba* +204°+ (2D + E) &’ + 2Fe + G =0,
for all values of .
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