Positivity of the defining equation of a disjoint union of disks
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Let D(a;,7;),1 < i < n, be a finite collection of disjoint open disks in the complex
plane. Let Q(z,w) = [[;—,[(z — a;)(@ — @;) — r?] be the polarized form of the defining
function of the union. Prove by elementary means that the matrix

(_Q(aivaj))?,jzl

is positive semi-definite.
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