Algebra

« with n linear equations, and m < n unknowns, at most m values are needed to solve
* [linear coefficients] x [unknowns] = [non-homogenous constants]
snxm]mx1]=[nx1]

Calculus

« order of n order differential = order of n order system of st order differentials
« n values required for n order differential to solve
« n values required for n order system of 1st order differentials to solve

Mass Action
« general n order system of 1st order differentials
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- parameters
« x is the species vector
« ais an amount of rates changing x
« b is a rate constant
« ¢ is a number of different species involved
« dis a species involved
« e is a number of each species involved
« fis a number of species d involved
« g is a highest species involved
«lis a rate order
+ mis the highest number of rates involved
« n is the number of species
« general rate equation
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« x is the species vector
+ m is the number of reactions
« p is a stoichiometric coefficient of the product
« r is a stoichiometric coefficient of the reactant
* c is a reaction rate constant
* n is the number of species
« his a species involved
« P is the stoichiometric coefficient matrix for products
« R is the stoichiometric coefficient matrix for reactants
« simplifications
« simplified n order system of constant differential:
dx
dr =4

* x is a species vector
« ais a rate vector

« solution

x(t) = at + x(0)

« calibration )
a=(al)- {O) T

« simplified zero order rate equation
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« uses rate equation notation
« solution
K1) = Pet + x(0)

« calibration
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« simplified n order system of linear differential:
d
GFA=Ax+b

* X is a species vector
« Ais a linear coefficient matrix
« b is a non-homogenous constant vector
« solution
) =eM(x(0) + A'b) - AT
- steady state
(=) =-Ab
« stability

X=AX
i<0
- optimization
dx(=) A
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) A% =0=b
« calibration

A= -In{(x)" - a1 (X () - .«w)l’)'])% =-In((X(0) - X(=))(X(r) - Xfw)r')';

b =-Ax(z) = In((x(ON7 - x=)17)(x() - x(x)l’)")@ = In{(X(0) - X(==))(X(1) - X(=0)) ‘)'“,i)
« X(t) is the matrix of measured data

- simplified 1st order rate equation



" I n
z f‘;,=2 z g =1
i=0i=1

i=1
1 m i

" i i

1
Fihy
=i20 2 (Prij - ey, = Zl(m,—; - N+ Z‘ (Poij - Toi)Coj =:Zo ZI(PW*"H,)('(}ICHI Xhji
=0 = j= o)< =

"

=X | (P~ e’

dy;

d\' L
ax .. Thij
dr —Z | (P} - Rpepi;

- uses rate equation notation
« simplified n order system of quadratic differential:
dx; T
G =X Ax+ b+
« x is the species vector
* Ais a quadratic coefficient matrix
« b is a linear coefficient vector
« ¢ is a non-homogenous constant

« simplified 2nd order rate equation
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- uses rate equation notation



