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1. Matlab Code for the numerical integration of the ODE set.

function NumericalIntegration

% Kinetic Constants

r kin = [2.45e+005 1.14e+002 1.0e+004 5.44e+002 2.45e+005 1.7e+002...
9.7 9.7 2.180e-002];

cRC = 1le-3;

cQT = 0.5e-3;

ct =20:0.01:2;

% Get Matrix of Stoichiometric Coefficients
[mR, mPP] = EM GetRCMatrixCoeff (r kin);

% Calculate intial concentrations

rY0 = EM GetRCInitConc(r _kin(5), r_kin(6), cRC, cQT);

% Integrate the ODE set
[c_ t,m Cteo] = ode23s('odeKinSysEx', «c_t,rY¥0,[], r kin, mR, mPP);

% Calculate the
c_Ydet = (m _Cteo(:,1) + m Cteo(:,2) + m Cteo(:,3)) / cRC;

% Do plot

figure (1)

hp = plot(c_t, c_Ydet, 'r-');
ylabel ('\chi* (\itt)")

xlabel ('time \itt')

set (hp, 'LinewWidth', 2)

return

function [mR, mPP] = EM_GetRCMatrixCoeff (r_kin)
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restituisce le matrici dei coefficienti per reagenti e prodotti
per 11 meccanismo seguente

Meccanismo Valori default
X* + q --> y¥* k*(in) = k(in) = 2.5e+1 (?)
y* --> x* + g k* (out) = k(out) = 2.5e+8 (?)

y*  --> z¥* k (AB) = 10000



% zZ*  --> y¥ k (BA) = 650
$ X+ g -->Y k(in) = k* (in) 2.5e+1 (?)
% v --> X + g k(out) = k*(out) = 2.5e+8 (?)
% X*  --> x k1 = k(AD) = 8.33
% y*  -->y k2 = k(AD) = 8.33
% z*¥  --> Yy k3 = k(BD) = 0.01
% xX* y* Z* x y (
mR = [1, 0, O, O, O, 1
0o, 1, o0, 0, 0, O
0o, 1, 0, 0, 0, O
0o, 0, 1, o, 0, O
o, 0, 0, 1, 0, 1
0o, 0, 0, 0, 1, O
i, o, 0, 0, 0, O
0o, 1, 0, 0, 0, O
o, 0, 1, 0o, 0, 01';
mP = [0, 1, 0, O, O, O
i, o, 0, O, O, 1
0o, 0, 1, o, 0, O
o, 1, 0, 0, 0, O
o, 0, 0, 0, 1, O
o, 0, 0, 1, 0, 1
0o, o, 0, 1, 0, O
0o, 0, 0, 0, 1, O
o, o, 0, 0, 1, 0l]°';
mPP = mP - mR;

for j=1:size(mPP,2)
mPP(:,3j) = r kin(j)*mPP(:,]);
end
return

function [cY0] = EM_GetRCInitConc (kin, kout, Crc, Cga)
D = Crc - Cqga;
KQ = kin/kout; % dark equilibrium constant
b = (1/KQ + D);
g0 = (-b + sgrt(b™2 + 4*(Cga)/ KQ ) )/2;

yy0 = (KQ*g0)/ (1+KQ*q0) *Crc;

xx0 = Crc - yy0;

zz0 = 0;

x0 = 0;

y0 = 0;

cY0 = [xx0; yyO0; zz0; x0; y0; gO0];
return

function dy = odeKinSysEx(t, y, rK, mR, mS, rT)
dy = zeros(size(y)); % a column vector
for jReaz =1l:size(rK, 2)
sV = prod(y .” mR(:,jReaz)); % velocita reazione jReax
if sV ~= 0
dy = dy + mS(:,jReaz) * gV;
end
end
return



