
ON LINEAR COMBINATIONS OF QUADRATIC FORMS 

LLOYD L. DINES 

The characteristics of linear combinations ^2\iQi(x) of a given set 
of real quadratic forms 

(1) Qi(x) s ] £ OkiXkVh t = 1, 2, • • • , w, 

have been considered in several recent papers.1 

One of the theorems in my earlier paper may be stated as follows: 

A necessary and sufficient condition that there exist a linear combina-
tion^XiOiix) which is positive definite is that there exist no set of points 
xi = (x{, xi, * • • , a£)3^(0, • • • , 0) (j = l, 2, • • • , r) such that 

r 

(2) E/*KM*0 = 0, • = 1, 2, • • • ,m, 

the coefficients tij being positive. 

Shortly after the publication of this paper, Fritz John kindly called 
my attention to the fact that a closely related result is contained in 
an earlier paper of his.2 

Certainly John's paper contains essentially the "sufficiency" half 
of the theorem quoted above. Furthermore it introduces a very in
teresting suggestion in noting that the validity of relations (2) implies 
the existence of a quadratic form 

n 

B(x) as ^ bklXkXi 

which is definite or semi-definite, and such that 

X) <*ki'bki = 0, i = 1, 2, • • • , m. 
&,z=i 
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