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1 Gaussians

Let A € Z(R"™) have positive spectrum. Because A is positive, it has a unique
positive square root v/A, which also has positive spectrum. Then, using the fact

that [, exp(—a?)dz = /T,

/n exp(—7 (x, Ax))dx /n exp (—7‘(‘ <:157 \/Z\/ZSC>) dx
= /n exp (— <\/7?\/Zx, ﬁ\/Zx>> dx

/R exp(— (w,2))| det(vAVA) " do

- (i/ﬂ) det(lﬂ) /]R exp(— {z,a)d
= 7 %2(det A)1/2 /R exp(— (z, z))dx
= (det A)"Y/2
L__ — (det A)~'/2? because A = v/AV/A and det(v/A) > 0.

det(v/A)

2 Zeta functions

Suppose that A € Z(R™) has positive spectrum: 0 < A\; < --- < A,. Define

n

CA(S):Z)\lz :Zexp(—slog)\k), seC.
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we have

—4(0) = log Ak,
k=1

hence

exp(—¢4(0)) = [ A = det A,
k=1
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