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#include "ProblemDefinition.h"

Vector InitialState()

{
Vector x0(3, 0.0);

}

x0(0) = leb;
return xO;

Matrix Stoichiometry()

{
Matrix nu(3, 4, 0.0);

}

nu(0,0) =-1; nu(0,1) =-2; nu(0,2) = 2;
nu(1,1) =1; nu(1,2) =-1; nu(1,3) = -1;
nu(2,3) = 1;

return nu;

Vector Propensity(const Vector& x)

{

}

const double c1 = 1.0, c2 =0.002, c3 =0.5, ¢4 = 0.04;
const double x1 = x(0), x2 = x(1);

Vector a(4);

a(0) =cl *x1,

a(1) = (c2/2.0)*x1*(x1-1);

a(2) = c3 * x2;

a(3) =c4 *x2;

return a,;

Matrix PropensityJacobian(const Vector& x)

{
const double c1 = 1.0, c2 = 0.002, c3 =0.5, c4 = 0.04;

}

const double x1 = x(0);
Matrix j(4, 3, 0.0);
j(0,0) = cl;

J(1,0) = c2 * x1 - c2/2.0;
i(2,1) = c3;

j(3,1) =c4;

return j;
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#include "StochRxn.h"
#include "ProblemDefinition.h"
#include "Vector.h"

#include "Matrix.h"

#include <stdlib.h>

using namespace CSE::Math;
using namespace CSE::StochRxn;

int main(int argc, const char* argv[])

}

try {
/[ Parse arguments:

double tf = 10.0;
const char *solverName, *outFile;

if (argc '=4) {
std::cerr << "Usage: singletest <tf>"
<< "<solver> <out file>\n";
exit(EXIT_FAILURE);

else {

solverName = argv[2];
outFile = argv[3];

/I Set up the problem:

Vector x0 = InitialState();

Matrix nu = Stoichiometry();
ReactionSet rxns(nu, Propensity);

std::cout << "x0 =" << x0 << '\n’;
std::cout << "Nu: \n" << nu << '\n’;

/I Configure solver
SolverOptions opt = ConfigStochRxn(1);

/Il Make the run & report results
SolutionHistory sIn = StochRxn(x0, 0, tf, rxns, opt);
WriteHistoryFile(sIn, outFile);

std::cerr << "History written to file <"
<< outFile << ">.\n";

catch (const std::exception& ex) {
std::cerr << "\nCaught " << ex.what() << \n’;

}

return O;
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#include "CollectStats.h"
#include "ProblemDefinition.h"
#include "Vector.h"

#include "Matrix.h"

#include <stdlib.h>

using namespace CSE::Math;
using namespace CSE::StochRxn;

int main(int argc, const char* argv[])

try {
/[ Parse arguments:

int iterations;
double tf = 10.0;
const char *solverName, *outFile;

if (argc '=4) {
std:.cerr << "Usage: stattest <iterations>"
<< "<tf> <solver> <out file>\n";
exit(EXIT_FAILURE);

else {
iterations = atoi(argv[1]);

solverName = argv[2];
outFile = argv[3];

/I Set up the problem:

Vector x0 = InitialState();

Matrix nu = Stoichiometry();
ReactionSet rxns(nu, Propensity);

std::cout << "X0 =" << x0 << '\n";
std::cout << "Nu: \n" << nu << '\n";

/I Configure solver
SolverOptions opt = ConfigStochRxn(1);

/I Make the run & report results

EndPtStats endpts =
CollectStats(iterations, x0, 0, tf, rxns, opt);

WriteStatFile(endpts, outFile);

std::cerr << "Endpoints written to file <"
<< outFile << ">\n";

catch (const std::exception& ex) {
std::cerr << "\nCaught " << ex.what() << \n’;

}

return O;

}
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<?xm version="1. 0" encodi ng="UTF-8"?>
<sbm xm ns="http://ww. sbm .org/sbm /| evel 1" | evel ="1" version="1">
<nodel nane="Di nmer Decay" >

<li st X Speci es>
<speci e nanme="S1" conpart nent =" D mer Decay" initial Anount="1000"
boundaryCondi ti on="f al se" />
<speci e nane="S2" conpartnment="Di nmer Decay"” i niti al Amount="0"
boundaryCondi ti on="f al se" />
<speci e nane="S3" conpartnment="Di nmer Decay"” initi al Amount="0"
boundaryCondi ti on="f al se" />
</listCOf Speci es>

<li st O Reacti ons>
<reaction name="Reactionl" reversible="fal se">
<l i st React ant s>
<speci eRef erence speci e="S1" />
</list O React ant s>

<li st O Product s>
</listCf Product s>

<ki neti cLaw fornul a="c1*S1">
<li st Par anet er s>
<par amet er nanme="c1l" val ue="1"/>
</listCO Paranet er s>
</ ki neti cLaw>
</reaction>

<reaction name="Reaction2" reversible="fal se">
<l i st React ant s>
<speci eRef erence speci e="S1" stoichionetry="2"/>
</list O React ant s>

<li st Product s>
<speci eRef erence speci e="S2" stoichionetry="1"/>
</list O Product s>

<ki neti cLaw formul a="(c2/2.0)*S1*(S1-1)">
<l i st Of Par anmet er s>
<par amet er name="c2" val ue="0.002"/>
</list O Par anet er s>
</ ki neti cLaw>
</reaction>

<reaction name="Reaction3" reversible="fal se">
<l i st React ant s>
<speci eRef erence speci e="S2" stoichionetry="1"/>
</listO React ant s>

<li st Product s>
<speci eRef erence speci e="S1" stoichionetry="2"/>
</list O Product s>

<ki neticLaw forml a="¢c3*S2" >
<listO Par anet er s>
<par anet er nanme="c3" val ue="0.5"/>
</listCOf Paranet er s>
</ ki neti cLaw>
</reaction>















<reacti on name="Reacti on4" reversibl e="fal se">
<l i st O React ant s>
<speci eRef erence speci e="S2" stoichionmetry="1"/>
</list O React ant s>

<l i st Of Product s>
<speci eRef erence speci e="S3" stoichionmetry="1"/>
</1istOf Product s>

<ki neti cLaw for mul a="c4*S2" >
<li st O Par anet er s>
<par anet er nanme="c4" val ue="0.04"/>
</|istCf Par amet er s>
</ ki neti cLaw>
</reaction>
</|istOf Reacti ons>
</ nodel >
</ sbm >



#i ncl ude "Probl enDefinition.h"
Vector Initialize()

{
Vector x0(3, 0.0);
x0(0) = 1000;
x0(1) = 0O;
x0(2) = 0O;
return xO;
}
Matri x Stoichionetry()
{
Matrix nu(3, 4, 0.0);
nu(0,0) = -1; nu(1,0) = O; nu( 2, 0)
nu(0,1) = -2; nu(l1l,1) = 1; nu(2, 1)
nu(0,2) = 2; nu(l,2) = -1; nu( 2, 2)
nu(0,3) = 0; nu(l,3) = -1; nu( 2, 3)
return nu;
}

Vect or Propensity(const Vectoré& x)
{
cl=1, c2=0.002, ¢3=0.5, c4=0.04;
Vector a(4);

a(0) = c1*x(0);

a(l) = (c2/2.0)*x(0)*(x(0)-1);
a(2) = c3*x(1);

a(3) = cd*x(1);

return a;

}

Matri x PropensityJacobi an(const Vector & x)
{
cl=1, c¢2=0.002, ¢3=0.5, c4=0.04;
Matrix j(4,3,0.0);

j (0,3) = c1;

j(1,3) = (c2/2.0)*(x(0)-1);
j(2,3) = c3;

j (3,3) = c4;

return j;

o o o



#i ncl ude " StochRxn. h"

#i ncl ude " Probl enDefinition.h"
#i ncl ude "Vector. h"

#i ncl ude "Matri x. h"

#i ncl ude <stdlib. h>

usi ng namespace CSE: : Mat h;

usi ng nanmespace CSE:: St ochRxn;

Vector Propensity(const Vector& Xx);

Matri x PropensityJacobi an(const Vectoré& Xx);

int main(int argc, const char* argv[])

try{
i nt nunRuns;

std::string outFile;
doubl e Ti neFinal = 100

if (argc == 3) {

nunRuns = atoi (argv[1]);
outFile = argv|[2];
el se {

std::cerr << "Usage: dinerstats <# runs> <output file>";
exi t (EXI T_FAI LURE) ;

}

/1 Set up the problem

Vector X0 = Initial State()

Matrix nu = Stoichionmetry()

ReactionSet rxns(nu, Propensity, PropensityJacobian);

/1 Configure sol ver

Sol ver Opti ons opt;

opt. stepsi ze_sel ector_func = SSADi rect _Stepsi ze;
opt.single_step_func = SSA_Si ngl eSt ep;

opt. progress_interval = 1000000;
opt.initial_stepsize = 0.001;

opt . absol ute_t ol le-6;

opt.relative_tol le-5;

/1 Make the Run and report results

EndPt Stats stats = Col |l ect St at s(nunRuns, x0, 0, TinmeFinal, rxns,
opt)

WiteStatFile(stats, outFile);

std::cerr << "Done.\n";

}

catch (const std::exception& ex) {
std::cerr << "\nCaught " << ex.what() << '\n';
}

return O;



