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_A Transformation on Path Integrals _
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s Multiplicative noise term of form \]g(x)Aw can be transfor med

with appropriate stochastic calculus
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S stochastic differential equation: Ax + °‘g(x)’ At = Aw

-

_— anlbiguitg wrt ‘g(x)’ even though considering "gdditive noise term
i AX = Xju) - %X . Aw = wjy - W ; w = Wiener process
-~ Possible discretizations: ‘g(x)* = (1 -a)g(x) + & glxie1)

N

-- & =1/2 => Stratonovich SDE; & = 0 => [to SDE

-- since o(x) = const. (possibly after a transformation)
Fokker-Planck eq'n is same [ but may be relevant for path integrall
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_Short-Time Propagator_for Paths__

-- require short time conditional pdf for
Chapman-Kolmogorov eq./path integral limit --> GAUSSIAN for At ->0

-- Expand SDE in Taylor series about x;:
Ax + [g(x) *+ & g(x)Ax + o(Ax) IAt = Aw
Ax [ 1 + &g'(x)At 1l + g(x)At = AW
=>  Ax = - gxDAt/[ 1 + &g(x)At] + Aw/[1 + &g(x))at]

-- Hence, conditional on %y, for short times, xj.; will have
mean E(xjs1) = x; + g(x))At/[ 1 +» &g'(x)At ]

-- and Var(xj.1) = o2 At /[ 1 « &g(x)at)?
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APPLICATIONS OF THE TRANSFORMATION

 Let Flxni =1 , 30 =AX DRNSTE’/:R-;‘:fg-f;‘BEC&

LHS = P“fx”*IX.JD] mexfﬁf d.gflx; :‘;\.é)
f l- ‘

RHS = e *41’ y[ e_-%"jx.(ﬂ‘:z
' | w
=5 o (ittle dyebee + Eraslcfe 14> cosh ¢ 5iak

Gives a aev elassice -’l'ouwl& of Comeron
(KAC FomeTIONAL) ] =

— e —

/\-t)

Mgr‘l‘u\

o Now, ;J..d-t{,‘v hamard rate foastion &3 X, K ~;:::;?-r

o R® .-:},E‘l e--tfxtnu} - £ f c__(ok&-)u}



e ht) = «xX
XeE |, X ~ O.V. Process

-qj:x'wat X=X, +0- ¢ o Y
f e T E e'%""'gf"\*“y

ES e
X

oV. "
- 'EZ J on RMNS is NoW SANC &S obseve =
- Set ==

ot K, =o ¢ S‘dx;_ +o obtaia R

= = - \V
> 0 ' 4 Tt J&
FF.ff o..U. S ConstoX Forcefjaumet — | di 4R |
. Ax+ A (x-RJat = aw e +.

v' vs o r\7 J
¢« X 4 ar (0.V)" tTo see e ffact

of R in § I ALAT/ OV



AVERAGES OVER PATHS
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