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O N  A  P R O B L E M O F  E LI MI N A TI O N.

[ Fr o m t h e Q u art erl y  J o ur n al of  P ur e  a n d A p pli e d  M at h e m ati cs ^  v ol. XI.  ( 1 8 7 1), 

p p. 9 9 — 1 0 1.]

I W RI T E

a n d 1 s e e k f or t h e f or m of t h e r el ati o n b et w e e n t h e c o effi ci e nts ( a, ...), ( α', ...), 
( a,...), ( &,...), i n or d er  t h at t h er e m a y  e xist i n t h e p e n cil

∖ P  +  ρ Q  =  0

a c ur v e p assi n g  t hr o u g h t w o oi  t h e i nt ers e cti o ns of  t h e c ur v es ϋ  =  0, F  =  0.

T h e  r ati o λ  : μ, m a y  b e d et er mi n e d s o as t h at t h e c ur v e ∖ P  +  p Q  =  0 s h all p ass  
t hr o u g h o n e of t h e i nt ers e cti o ns of t h e c ur v es U  =  0, F  =  0 ; or, w h at  is t h e s a m e 
t hi n g, s o as t h at t h e t hr e e c ur v es s h all h a v e a c o m m o n p oi nt ; t h e c o n diti o n f or 

t his is 

a c o n diti o n of  t h e f or m 

or,  w h at  is t h e s a m e t hi n g.

w hi c h,  f or s h ort n ess, m a y  b e writt e n

w w w.r ci n. or g. pl



490] ON A PROBLEM OF ELIMINATION. 23

Suppose this equation has equal roots, then we have

Disct. Resit. (λP + μ,Q, U, V) = 0,

the discriminant being taken in regard to λ, μ,. This is of the form 

that is

It is moreover clear that the nilfactum is a combinant of the functions P, Q; 
and the form of the equation is therefore

Now the equation in question will be satisfied, 1°. if the curves U = 0, F=0 touch 
each other; let the condition for this be V = 0. 2°. If there exists a curve 
λP + μQ = Q passing through two of the intersections of the curves U = 0, F = 0; let 
the condition be ∩ = 0. There is reason to think that the equation contains the 
factor Ω^, and that the form thereof is Ω≡ V = 0.

Assuming that this is so, and observing that V, the osculant or discriminant of 
the functions C7, F, is of the form 

we have 

and consequently 

which is the solution of the proposed question. Suppose for instance n = 1, then

If moreover k = 1, then
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this is right, for writing P = ax + βy + Q, = a!x + β^y + y'z, F = 6«; + h'y + b"z, then 
if two of the intersections of the curve C∕" = 0 with the line F= 0 lie in a line 
λvith the point P = 0, Q = 0, then the point in question, that is the point 
(βy' — β'y, ya' — ya, aβ' — α'∕3), must lie in the line F= 0; and the condition reduces 
itself to 

where the index l^nι(nι-l') is accounted for as denoting the number of pairs of 
points out of the m, intersections of the curve P=0 with the line F = 0.

If in general k=l, then writing as before P = ax + βy + yz, Q = α'iτ + β'y + y z, 
we have 

where ∩ = 0 is the condition in order that the point (βy -β'y,...} may lie in lined 
with two of the intersections of the curves U= 0, F = 0. Or writing (X, F, Z) for 
the coordinates of the given point, the condition is

I have found that if 

the condition in order that the point (X, Y, Z) may lie in lined with one of the 
intersections of the curves t∕" = 0, F= 0, and one of the intersections of the curves 
TF = O, P=0, is

Supposing that the curves W = 0, P = 0 become identical with the curves U=0, 
F= 0 respectively, this becomes 

and the variation from the correct form given above is what might have been expected.
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