Friday-11 AKT on Monday 140407: Completing the CS
Story

April-06-14 10:08 AM

Frddes/ = Popev:
- fLJx. = (B odasrdt [_)
feky =/ N’:”‘Uv‘/a 39, 924

Q—/’/

9/6,%5

FD ‘\W@ﬂ% (_QL'\/%/;?) Erom /;om /j).’

Dror Bar-Natan; Classes: 1314: AKT-14: http://drorbn.net/index.php?title=AKT-14 The Fourier Transform.

Gaussian Integration, Determinants, Feynman Diagrams (F: Vo0 =(f: V-0
Gaussian Integration. (4;;) 1s a symmetic positive definite matrix and (A7) is its inverse, via Fig) = [ f(v)e " gy, Some facts:
and (A;;;) are the coefficients of some cubic form. Denote by (\' , the coordinates of 7(0) = f f(v)dv

3 ¥ -

" let (1,)7 | be a set of “dual” variables, and let & denote (j: Also lcl C:= d:(): Then o —’
b v
e SR LE ST A, e R e
f‘ i i Z o"m! f("""‘J“‘"\ IpL R . (;F’{) ~ e?"'2 where Q is quadratic,
R =0 R" Feynman W ov) (L\!. vy for L: V — V*, and
Ce o 1 -1 PR
) el o 0 = (el (This is the key
Z 6"m v ,l,,‘()’d’d‘)"' el - Z 2 ('l'/‘d ' ) ("nﬂ’"'f‘) point mlhe proof of the Fourier inversion
mz0 1,0 ‘”.' 0 formula!)
i A s 8 (‘Rmmm
ol ol h
_ Z St over ullp.nrmg\ 2
o miat
b ‘yé 'm‘2 N ag ro .% JAut(D)] = 12 |Aut(D)| = & |
o Perturbing Determinants. If Q and P are
L A Lmnrices and Q is invertible,
i B T~ 101710 + eP| = | + €0 Pi
2 \ k
o e ( n| B, ) . (4-"( Q—IP)
= Z 6"'1;;‘2'[’ Z &D) ‘Nﬂ:— J) \ ‘) k""'/ ‘Zf; /\
m-vertex fully marked & &y etc (=)
s Foynman disgrms ) ) by ANV Q) WA g i = Z i tr(o(07' Py*)
tJ"‘mS(D) kz0,ae8);
=C ——— Claim. The number of pairings that produce a Y Ry
lAuy(D)| : : i 6mt2'n {7
unmarked Feyniman given unmarked Feynman diagram D is 3 . [
diagrams D 1AuDy (—€)F(—)ercles !'ll'+l'
Proof of the Claim. The group G, := [(S3)" = S,,] X [(S2) = §,] acts on the set of T L\
’L‘ /+ pairings, the action is transitive on the set of pairings P that produce a given D, and the | #2075 \
stabilizer of any given P is Auy(D). s}
r‘,\,e Determiants. Now suppose Q and P; (1 < i < n) are d x d The Berezin Integral (physics / math language, for-
matrices and Q is invertible. Then mulas from Wikipedia:Grassmann integral). @
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[ 1d0 = 0, so that [ 2i2dp = Berezin
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Given vector spaces ¥y, and W, d0 = NdO; € N\'P(V*), dé =

Feynman diagrams

where / is the number of purple (* Fcrmlon )luops ‘/\df, € APOF*),and T: ¥ — A°%(W). Then T induces a map
Ghosts. Or else, introduce “ghosts™ ¢, and o, write T.: AV — AW and then
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