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[ADDITION TO MR SPOTTISWOODE’S PAPER “ON THE TWENTY- 
ONE COORDINATES OF A CONIC IN SPACE.”]

[From the Proceedings of the London Mathematical Society, vol. x. (1879), pp. 194—196.]
Write

U≈(a, b, c, d, f, g, h, I, m, n$x, y, z, tf,

U^o = ( „ ⅜ξ, V, ξ> ω)2,1F=( „ ~⅛x, y, z, t⅜ξ, y, ξ, ω),P = (α, β, 7, δ⅜>, y, z, t),Λ = (α, β, y, S⅜ξ, V, ζ, ω).Then the equation of the cone, having for its vertex the arbitrary point (ξ, η, ζ, ω), and passing through the conic U=0, P = 0, is
UP<? -2WPP0 + U0P2==Q.Or if, to put the coefficients ξ, η, ζ, ω in evidence, we write for a moment 
A = (a, h, g, I ^⅛x, y, z, t), 
b = (,h> b, f, „ ),
c = (d> f c, n⅛ „ ),
D = (I, m, n, d⅜ „ ),and therefore
W=Aξ + Bv + Cξ+Dω-,then the equation isZ7(aξ + βη + yζ + δω)2 — 2P (aξ + βη + yζ + δω) (Aξ + Bη + Cξ + Bω)+ P2 (a, b, c, d, f, g, h, I, m, n⅛ξ, η, ζ, ω)2 = 0.
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730] ADDITION TO MR SPOTTISWOODE’s PAPER. 83And if we expand first in ξ, η, ζ, ω, and then in æ, y, z, t, the final result is as2 yλ »2 <2 yz zx xy xt yt zt

¥ C B F 2A' 2B 2B' = 0.
+ y2 C AG 2B, 2M, 2M

+ ζ2 B A H 2C' 2N^ 2X'

+ ω2 F G II 2F, 2G, 2H,

+ ηζ 2A' 2F' -2A -2G, -2B, 2(Q-R) -2M -2N'

+ ζξ 2B' 2G, -2C, -2B -2A, -2L, 2(R-P) -2N

+ ξη 2G, 2H, -2B, -2A' -2C - 2L -2M, 2(P-Q)----- -------------------------------------------------------------------------------------- ------------ -+ £ω 2M, 2N 2(Q-1L') -2L, -2L -2F -2R, -2G,

+ vω 2L 2N' -2M -2{R-P) -2M, - 2H, -2G -2F,

+ ζω 2L, 2M -2zV' ~2N 2(P-Q) - 2G, -2F, -2H ∙ΊIn particular, if η = 0, ξ, = 0, ω = 0, then we have the foregoing equation X = 0 ; and the like for the equations F=0, Z—Q, and 1Γ=O respectively.Take a, b, c, f, g, h for the six coordinates of the line through the points 
æ, y, z, t ; 
ξ, V> ζ, ωthat is, write a = yζ — zη, f = xω — tξ, 

b = zξ-xζ, g = yω- tη, c = xη — yξ, h = zω — tζ,where, of course, af + bg + ch = 0.Then the foregoing equation of the cone isAa2 + Rb2 + Cc2 + Ff2 + G⅛2 + Hh2 '- 2A,bc - 2R'ca - 2C,ab + 2P'gh + 2G'hf + 2∕∕'fg+ 2Paf + 2d∕ag — 2 A'ah S = 0.- 2Z'bf + 2Qbg + 2Arbh+ 2Zcf — 2M'cg + 2Pch iAnd this may be regarded as the equation of the conic in terms of the twenty-one coordinates of the conic, and of the six coordinates of an arbitrary line meeting the conic. It is, in fact, the general form of the equation given in the paper—Cayley, “On a new Analytical Representation of a Curve in Space,” Quart. Math. Jour., vol. in. (1860), [284; this Collection, vol. IV. p. 453]. 11—2
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