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The chemical Langevin equation 999 ( " S Cs
Daniel T. Gillespie® 9
Research Department, Code 4T4100D, Naval Air Warfare Center, China Lake, California 93555 8 8
) ) 9 9 &

Genuinely frimolecular reactions do not physically occur ) 88 @ ) ) 8 8
in dilute fluids with any appreciable frequency. Apparenily 99995 " 88
trimolecular reactions in a fluid are usually the combined >) 9 ) 8 7 '
result of two bimolecular reactions and one monomolecular | / 8 8" 9
reaction, and involve an additional short-lived species. 8 9E ) ) F 8 >6
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The International System of Units (SI) defines the following physical units, with related derived units
and constants; note that amount of substance is a base unit in 51, like length and time:

mol  (a base unit)

mole, unit of amount of substance

m (a base unit) meter, unit of length

5 (a base unit) second, unit of fime

L=0.001-m> liter (volume)

M=mol L molarity (concentration of substance)

Ny mol ™! = 6.022x10%

Avogadro’'s number (number of particles per amount of substance)

For a substance X:mol, we write [X]:M for the concentration of X, and [}f.i]':IVI-s'1 for the time derivative

of the concentration.
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+||4.2—3 Definition: Cm'ﬂf.‘r and D'iscT

)

For a volumetric factor p:M !, we define a translation Cont., from a discrete chemical systems (C,P),

with species X and initial molecule count #Xy = #X(P), to a continuous chemical systems (C,V) with
initial concentration [X]g = Vx. The translation Disc, is its inverse, up to a rounding error [ y[X] | in

converting concentrations to molecule counts. Since 7y is a global conversion constant, we later

usually omit it as a subscript.

Cont. (X =" P) =X-kP withk=r, ris!
Cont(X+Y »*P) =X+Y kP with k = ry ris!
Cont(X+X »*P) =X+X-FP with k = ry/2 ris!
Cont.(#Xg) =[X]o with [X]g = #Xo/y Xgmol
Disc(X =5 P) =X—'P withr=k, ks
Disc(X+Y -5P) =X+Y >'P with r = kfy kM st
Disc(X+X =%P) =X+X-'P with r = 2k/y kMt
Disc,([X]o) = #Xg with #Xp = [X]o | [X]o:M

ks
kM st
kM st
[X]o:M
1
1

s
s
s

Xo.mol
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—— Recovered()}—— Susceptible(}— Infected()
Developing the Use of Process Algebra in the

Derivation and Analysis of Mathematical Models
of Infectious Disease

R. Norman and C. Shankland

Department of Computing Science and Mathematics, University of Stirling, UK.
{ces,ran}@cs.stir.ac.uk N

Abstract. We introduce a series of descriptions of disease spread using
the process algebra WSCCS and compare the derived mean field equa-
tions with the traditional ordinary differential equation model. Even the
preliminary work presented here brings to light interesting theoretical
questions about the “best” way to defined the model.
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