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819.

ON TWO CASES OF THE QUADRIC TRANSFORMATION BETWEEN
TWO PLANES.

[From the Johns Hopkins Unif}ersity Circulars, No. 13 (1882), pp. 178, 179.]

SEEkING for the coordinates «;, y;, 2; of the third point of intersection of the
cubic curve o+ 3+ 2°+ 6layz=0 by the line through any two points (2, %, 2),
(@3, s, 2z) on the curve, the expressions present themselves in the form

@Yyt =P+ 2l4 : Q+2IB : R+ 2IC,

where
P=a,0,y3+ 2, 8:.2° = Y0l — 2,°2, By, A = &Ya2, — Y2 27,

Q =2 22 + @&t — 2a2e — 22Ty, B =yz,2— zaysd,
R =zma + 12y — 0% — Y2, C =2my — 6,3 2%
but it is knmlvn that, in virtue of
U=a?+ 9y + 2+ 6le,y, 2, =0, Us=0a®+y' + 2,° + 6lwyy.2, = 0,

which connect the coordinates (z,, v, z) and (2, ¥s, 2), we have P:Q: R=4 : B: (%,
so that the coordinates (@5, y;, 2) of the third point of intersection may be expressed

indifferently in the two forms
@ Y 2=P:Q: R, and a:y,:2=4:B:C

But these considered irrespectively of the equations U,=0, U,=0, are distinct
formule, each of them separately establishing a correspondence between the three

points (2, %1, 21), (@, Y, %), (@, Ys, 2), or if we regard one of these points as a fixed
point, then a correspondence between the remaining two points, or if we consider these
as belonging each to its own plane, then a correspondence befween two planes.

* See Sylvester on Rational Derivation of Points on Cubic Curves, dmer. Jour. of Math. vol. 11 p. 62.
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Writing for convenience (a, b, ¢) for the coordinates of the fixed point, and (z, ¥, #),
(@3, Yo, 2) for those of the other two points, the formule with 4, B, (! give thus the
correspondence

Ty Yyt Z=bom® —a*y, 2, : cay? — bz@, : abz? — cz,y,,
which is the first of the two cases in question. These equations give reciprocally
@ Y s=box? — a*y,z, ¢ cay? — b2z, abzf—c%._,yz,
or the correspondence is a (1, 1) quadric correspondence.
The formule with P, @, R give in like manner
@yt Yt Z=a(az? + by + cz?) — @, (aPm, + by, + ¢2), &e.,

or if for shortness
O, =az?+ by +c22 O, =’ + by, + ¢z,

then
Tt Yot Z=a0— 2,0, : b, —O, : cQ,—20,,

which is the second of the two cases. We have reciprocally

® 4 5 =0 — 2,0, : b — 4.0, : cQ,—2,0,

where
Qy=a@’ + by +c2?, ©,=a’m + by, + 2,

and the correspondence is thus in this case also a (1, 1) quadric correspondence.
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