(Alternative) Gaussian Integration.
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iGoal. Compute JI; n dx exp (—za”x,-xj + V(x)).

(if convergent)

Solution. Set Z,(x) = /T‘ f dy exp (——a"'y,y i+ Vi + )f))

Then Z;(0) is what we want, Zo(x) = (detA)~'/? exp V(x), and

with g;; the inverse matrix of a’ and noting that under the dy
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: = 0, Za(x).
Hence (*) 0, Za(x) = ngjax,-asz,l(x),
A
and therefore Za(x) = (detA)~1/? exp (5 gi jax,.axj) exp V(x).

We’ve just witnessed the birth of “Feynman Diagrams”.
Even better. With Z, := log( VdetAZ,), by a simple
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substitution into (*), we get the “Synthesis Equation”: Feynman
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Zo=V. 0Zi=5 ) 8 (0nnZa+ 05200:20) = F(Z)

an ODE (in A1) whose solution is pure algebra.




