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NOTE ON THE SIMULTANEOUS TRANSFOR-
MATION OF TWO QUADRATIC FUNCTIONS.
By J. E. Campbell, Hertford College, Oxford.

IF two quadratics in » variables 2,, z,, 7, ... 7,
U= a2 + a2 ot 20,82, +oeny
and vEb '+ 0,27 . 20,22, +0eey
be transformed by the linear substitution,
z=lX +1X +...,
z,=mX +mX, +...,
&e., &e.,
they take the forms
U=4, X'+ A4, X" +..+24 X X, +...,
V=B, X'+B,X+...+ 2B, XX, +....
It is well-known that the necessary conditions that
A, A,y B, B, ...,should all vanish is that 7 : m 10 :...
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TRANSFORMATION OF TWO QUADRATIC FUNCTIONS. 79

where A, is a root of the above determinantal equation; and
that Lemtng: .,
N TRae:
Ty o (e

should be determined by similar rules from A, A, ....
Conversely, it may be easily shown that for such a
transformation

Au +7\'1‘Bm= 0,
Ala + )\‘:Bu"_— 0,
&e., &e.,

so that, provided A, \,, ..., are distinet, 4 = B, =0, &c., or
the conditions are sufficient if Lagrange's determinant has
not equal roots.

To prove this, consider two symmetrical determinants of
the third order (though the proof is general) which each
vanish ;
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hy b f|=0and |k, ¥, f =0,
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then if 4, H, @&, ..., 4’y H’, G, ... be their respective first

minors,
A(ad"+hH +gG)+ HRA +bH +fG)

+ G (g4 +fH +cG)=0,
and by interchanging a and o/, b and ¥, &e., we get another
similar equation. They are proved at once since

ad +hH +gG =0,
h4 +b0H + fG =0,
gad+ fH+ cG=0,
and similar equations hold for the dotted letters.
It follows that if 7, :m, : n, ...,
Bt N Y,
have the values found for them,
L[(a,+Nb,) L+ (@, + Ab,) m +...]
+m, [(a,+ N0, L+ (a,+Nd,) m,+...]
+.o.=0,

www.rcin.org.pl



www.rcin.org.pl



www.rcin.org.pl



www.rcin.org.pl



www.rcin.org.pl





