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Realistic Regimes

¥ Consewation of mass

¥ Thermodynamicenerg, reversibility
non-absolute catgsis

¥ Diffusion fast enough

¥ Finite concentration
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Gibson and Bruck 2000
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Gillespie 20012003 (tau-leping)




Computation In CRNSs

Register Machines  Sinmulating with CRN
dec: S+ Ry ! S35
S!S,

inc.: Sg! Ry + Sg

create a clock




Gillespie Simlation

which reaction is next
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Robust Outcomes

allow time-varying rate constants
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_ universal CRN
C+B _f‘z D IS robust

robust if poobability of outcome
doesnZhange too mch
e.gwhetherS or S Is produced brst




A Led

Compute bounds on #A4B...

Change state

Violating eaction:
1" [how long till violates?]
Other reactions:
[how mary times occurs in time ?]

Compute bounds on
occurrences of
each eaction

Roll dice to see
which reaction
violates prst




How mary legs?

How mary times can a species violate?

Increase

max rate
max m m’
Y,

maximum violations:max !,! —

decrease

max rate

max # A, #A élT
_half lig

, \Y
min const, —
m

m
V




duration of sinulation

maxinum rumber of
molecules

Gillespie Simlation . volume
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Simulating a'M

num of molecules
m = poly(2")

real time
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t . computation time off M
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CRN sinulating robust sinulation

theTM of CRN

real time computer time

@ l = poly(t) @ I polylog(m)

= poly(t)

num of molecules

7T m = poly(2')




