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lecture24.pe#fsimdesDerivati-fFokker-Pnck:

consider SDE

dX+= Vt ( ✗e) dt + R dB+

Let q,
be the density of ✗+ .

W . -1. S
.

¥t= - divlq, -4) + Ooh
, (6)

Take any smooth
"

test function
" ¢ :Rd→R

.

d- ④☒ = ¥01k 9+1×1 d×Jt v4

=/ 441¥46) dx (LHS of (b)
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,
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We can also write

d- E-# =L.IO#++n*h-E+*-agJt ✗it,

for ✗
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t
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+
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so by Taylor expansion ,

0/04+4=41×+1+44041,041×+1)
+ frzhg , 0011×+1)
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derivative

!
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")

and thus



④ (41×-1*1)=1-441×+1) -1h#+1×+1,841×+17)
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So (boo) yields

±÷i*%*¥+¥
③:

JL9aGIVtlH.P4CxDdxLint.b_PortDgdi@q.f) - 41×1 dx

: John 041×1 dx
self- - = 1¢611d× ☐ad jointress
of Laplacian

,

a:¥¥µ
Can also write Fokker - Planet as



¥9, = divfq
,
(01^7+-41)

using Ooh
,
= div( 9+01^9+1

Can conclude that forward and reverse

processes
' Fokker - Planck eg.

's
are time

reversals of each other :

f. P . for forward SDE ( dx+= - ✗+ dt+RdB+) :

¥44k div(%i(Ph%-
+Rdf )

"

÷÷÷:÷÷"= d.ir/qi.l0hqF-(xE+20hq:)))

oediv1qI.C0hqI-xID@i.e
.
time



HeuristicproofforGirsanois-i.cl/+--b+d+-RdB- (1)

DX
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Consider discrete-time
approx ,

i - e
.

^

¥+1)h←Ñkh -1h- bkh (Eich) + RT gun ,qq.tv/0Fsd)Ik+yh-IkhthibichHih)tFhgkh
Likelihood of observing trajectory
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,
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,
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, . . . . .
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wider (1) us (2) :

(1) : eapfkik-mh-IY-h-bi.no#)k=O
(2) : eapflhix-i.int#--h-biinlA-n)k=O



¥ = expft-hflbnk.nl/?h-HbinKknN?h'2h(H-yh--khibknfikD-biotin))))
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Movement bound for reverse process :

needtobomr.DE/lXr1i
4. €11 Ing ,= . (A) 112

9T- r

far 1) , we have

✗
,
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For 2
, we have
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