the Stukalin example
(DNA walker)

1. atale of two engines
- ring assembly (combat small rings)
- symmetric motors
- directional
- challenge: mean velocity > individual one

2. interested in replacing/scaling micro-CTMC to SDEs ...
3. detailed balance
4. translational invariance
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log(ww/uw)—|—10g(wa1/ua1) = log(waZ/an)‘|‘10g(wb1/ub1)



Uil/wil — (uz/wz) Y
Wio/wiz = (ui/w;)y !
v = e’

log(ual/wal) = fe + log(ua/wa)
log(wa2/ua2) = fe — lOg(ua/wa)
log(up1 /wp1) = Be + log(up/wp)
log(wp2/up2) = Be — log(up/wp)

56 - log(ub/wb) o 66 — log(ua/wa) — 66 — log(ua/wa) o BE - log(ub/wb)



56 — log(ub/wb)

5€+1Og(ua/wa) ¢ 56 o log(ua/wa)

56 —+ log(ub/wb)

7 = log(up/wp) + log(u, /wy) = 0
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no- or cyclic-boundary invariants
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minimal gluings/minimal unions
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infinite ODE
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no- or cyclic-boundary invariants
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The Stukalin MFA equations

%cé) = krE @ —kp,c céo —kr,c c&: _HvaE@
%@ = —krp @L +kB.c céb +EkFr.c céb —kB.E @
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same thing with SDEs?
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diffusion limits — here a 2d OU



dXt — —H(Xt — ,u)dt + O'dBt

Xm = —(91(X1 — ,ul)dt m

- dB!

dXQ — —(92(X2 — ,ug)dt m

- dB?
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Figure 2: The OU SDE above, starting at 0, 0 and run with 1 = pus =0, 61 = 6, = 1.0, ¥ = 1,
e = 1000, dt = 0.01
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Figure 3: The OU SDE above, starting at 0, 0 and run with u; = pus =0, 61 = 6, = 1.0, ¥ = 1,
e = 1000, dt = 0.05; the concentration on y = x is noticeable on this longer time.



