Consider change of Grassmann variables {6;,0...0x}
i = Jij0;.
Last term of function f())
Eilig...inilwig e -Q/JZ-N Y= Cirig.in Jilj1 Ji2j2 st JiNjNejlejz :
Now w observe that
Crjaein = Eivigein i1 Jizja - - - Jinjn

is antisymmetric in indices j;. Indeed, let’s exchange j;and jo:

Cisjijn = EivigeinJivjaJiogs - - Jinin
= Eigiy..in Ji2j2 Jiljl S JiNjN
= —€iigeinJinjodizji - - - Jinjn

“Ciija.gn-
Hence c is proportional to the epsilon symbol

Eitig...in Ji1j2 Jizjl s ‘]Z'NjN = C&j1ja.jn-
Contracing with €;,;,. ., we get

EjrjoinCirin.in JivisJings - - - Jinjy = Nle

but
EjrgoinCirinin Jivja Jings - Jinjy = N det J

So we have

giliZ---iN,l?D’L'l ,[7ZJ’L'2 s Q/JiN Y = Eiig.in Ji1j1 Jizjz s JiNjNejl 9j2 s

= detJ €j1jo..dN 9j18j2 e GjN7
Isustration of formula (1) for N = 2:

€ij€abJiadjy = EavJ1ad2n — €avJ2aJ1p
= JuJa — Jiodor — JarJiz + Joa
= 2(JuJae — Ji2Jo1)
= 2ldetJ



