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#include "ProblemDefinition.h"

Vector InitialState()
{

5   Vector x0(3, 0.0);
  x0(0) = 1e5;
  return x0;
}

10 Matrix Stoichiometry()
{
  Matrix nu(3, 4, 0.0);
 
  nu(0,0) = -1; nu(0,1) = -2; nu(0,2) = 2;

15   nu(1,1) = 1;  nu(1,2) = -1; nu(1,3) = -1;
  nu(2,3) = 1;
  return nu;
}

20 Vector Propensity(const Vector& x)
{
  const double c1 = 1.0, c2 = 0.002, c3 = 0.5, c4 = 0.04;
  const double x1 = x(0), x2 = x(1);
  Vector a(4);

25   a(0) = c1 * x1;
  a(1) = (c2/2.0)*x1*(x1-1);
  a(2) = c3 * x2;
  a(3) = c4 * x2;
  return a; 

30 }

Matrix PropensityJacobian(const Vector& x)
{
  const double c1 = 1.0, c2 = 0.002, c3 = 0.5, c4 = 0.04;

35   const double x1 = x(0);
  Matrix j(4, 3, 0.0); 
  j(0,0) = c1;
  j(1,0) = c2 * x1 - c2/2.0;
  j(2,1) = c3;

40   j(3,1) = c4;
  return j; 
}
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#include "StochRxn.h"
#include "ProblemDefinition.h"
#include "Vector.h"
#include "Matrix.h"

5 #include <stdlib.h>

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

10 int main(int argc, const char* argv[])
{
  try {
    // Parse arguments:
    double tf = 10.0;

15     const char *solverName, *outFile;

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

20       exit(EXIT_FAILURE);
    }
    else {
  
      solverName = argv[2];

25       outFile = argv[3];
    }

    // Set up the problem:
    Vector x0 = InitialState();

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

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

35

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

    // Make the run & report results
40     SolutionHistory sln = StochRxn(x0, 0, tf, rxns, opt);

    WriteHistoryFile(sln, outFile);

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

45   }
  catch (const std::exception& ex) {
    std::cerr << "\nCaught " << ex.what() << '\n';
  }
 

50   return 0;
}
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#include "CollectStats.h"
#include "ProblemDefinition.h"
#include "Vector.h"
#include "Matrix.h"

5 #include <stdlib.h>

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

10 int main(int argc, const char* argv[])
{
  try {
    // Parse arguments:
    int iterations;

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

    if (argc != 4) {
      std::cerr << "Usage:  stattest <iterations> "

20                 << "<tf> <solver> <out file>\n";
      exit(EXIT_FAILURE);
    }
    else {
      iterations = atoi(argv[1]);

25     
      solverName = argv[2];
      outFile = argv[3];
    }

30     // Set up the problem:
    Vector x0 = InitialState();
    Matrix nu = Stoichiometry();
    ReactionSet rxns(nu, Propensity);

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

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

40

    // Make the run & report results
    EndPtStats endpts =
      CollectStats(iterations, x0, 0, tf, rxns, opt);
    WriteStatFile(endpts, outFile);

45

    std::cerr << "Endpoints written to file <"
              << outFile << ">.\n";
  }
  catch (const std::exception& ex) {

50     std::cerr << "\nCaught " << ex.what() << '\n';
  }
 
  return 0;
}
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Trajectories of SSA simulation for Schlogl Model
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<?xml  ver si on=" 1. 0"  encodi ng=" UTF- 8" ?>
<sbml  xml ns=" ht t p: / / www. sbml . or g/ sbml / l evel 1"  l evel =" 1"  ver si on=" 1" >
<model  name=" Di mer Decay" >

<l i st Of Speci es>
 <speci e name=" S1"  compar t ment =" Di mer Decay"  i ni t i al Amount =" 1000"  

boundar yCondi t i on=" f al se"  / >
 <speci e name=" S2"  compar t ment =" Di mer Decay"  i ni t i al Amount =" 0"  

boundar yCondi t i on=" f al se"  / >
 <speci e name=" S3"  compar t ment =" Di mer Decay"  i ni t i al Amount =" 0"  

boundar yCondi t i on=" f al se"  / >
</ l i st Of Speci es>

<l i st Of React i ons>
 <r eact i on name=" React i on1"  r ever si bl e=" f al se" >
   <l i st Of React ant s>
     <speci eRef er ence speci e=" S1"  / >
   </ l i st Of React ant s>
   
   <l i st Of Pr oduct s>
   </ l i st Of Pr oduct s>
   
   <ki net i cLaw f or mul a=" c1* S1" >
     <l i st Of Par amet er s>
       <par amet er  name=" c1"  val ue=" 1" / >
     </ l i st Of Par amet er s>
   </ ki net i cLaw>
 </ r eact i on>

 <r eact i on name=" React i on2"  r ever si bl e=" f al se" >
   <l i st Of React ant s>
     <speci eRef er ence speci e=" S1"  st oi chi omet r y=" 2" / >
   </ l i st Of React ant s>
   
   <l i st Of Pr oduct s>
     <speci eRef er ence speci e=" S2"  st oi chi omet r y=" 1" / >
   </ l i st Of Pr oduct s>
   
   <ki net i cLaw f or mul a=" ( c2/ 2. 0) * S1* ( S1- 1) " >
     <l i st Of Par amet er s>
       <par amet er  name=" c2"  val ue=" 0. 002" / >
     </ l i st Of Par amet er s>
   </ ki net i cLaw>
 </ r eact i on>

 <r eact i on name=" React i on3"  r ever si bl e=" f al se" >
   <l i st Of React ant s>
     <speci eRef er ence speci e=" S2"  st oi chi omet r y=" 1" / >
   </ l i st Of React ant s>
   
   <l i st Of Pr oduct s>
     <speci eRef er ence speci e=" S1"  st oi chi omet r y=" 2" / >
   </ l i st Of Pr oduct s>
   
   <ki net i cLaw f or mul a=" c3* S2" >
     <l i st Of Par amet er s>
       <par amet er  name=" c3"  val ue=" 0. 5" / >
     </ l i st Of Par amet er s>
   </ ki net i cLaw>
 </ r eact i on>
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 <r eact i on name=" React i on4"  r ever si bl e=" f al se" >
   <l i st Of React ant s>
     <speci eRef er ence speci e=" S2"  st oi chi omet r y=" 1" / >
   </ l i st Of React ant s>
   
   <l i st Of Pr oduct s>
     <speci eRef er ence speci e=" S3"  st oi chi omet r y=" 1" / >
   </ l i st Of Pr oduct s>
   
   <ki net i cLaw f or mul a=" c4* S2" >
     <l i st Of Par amet er s>
       <par amet er  name=" c4"  val ue=" 0. 04" / >
     </ l i st Of Par amet er s>
   </ ki net i cLaw>
 </ r eact i on>
</ l i st Of React i ons>

</ model >
</ sbml >
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#i ncl ude " Pr obl emDef i ni t i on. h"
Vect or  I ni t i al i ze( )
{
 Vect or  x0( 3,  0. 0) ;

x0( 0)  = 1000;
x0( 1)  = 0;
x0( 2)  = 0;
r et ur n x0;

}  

Mat r i x St oi chi omet r y( )
{
    Mat r i x nu( 3,  4,  0. 0) ;

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

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

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

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

   r et ur n nu;
}

Vect or  Pr opensi t y( const  Vect or & x)
{
    c1=1,  c2=0. 002,  c3=0. 5,  c4=0. 04;
   Vect or  a( 4) ;
   a( 0)  = c1* x( 0) ;
   a( 1)  = ( c2/ 2. 0) * x( 0) * ( x( 0) - 1) ;
   a( 2)  = c3* x( 1) ;
   a( 3)  = c4* x( 1) ;
   r et ur n a;
}

Mat r i x Pr opensi t yJacobi an( const  Vect or & x)
{
    c1=1,  c2=0. 002,  c3=0. 5,  c4=0. 04;
   Mat r i x 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;
   r et ur n j ;
}
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#i ncl ude " St ochRxn. h"
#i ncl ude " Pr obl emDef i ni t i on. h"
#i ncl ude " Vect or . h"
#i ncl ude " Mat r i x. h"
#i ncl ude <st dl i b. h>

usi ng namespace CSE: : Mat h;
usi ng namespace CSE: : St ochRxn;
Vect or  Pr opensi t y( const  Vect or & x) ;
Mat r i x Pr opensi t yJacobi an( const  Vect or & x) ;

i nt  mai n( i nt  ar gc,  const  char *  ar gv[ ] )
{
   t r y{
      i nt  numRuns;
      st d: : st r i ng out Fi l e;
      doubl e Ti meFi nal  = 100

      i f  ( ar gc == 3)  {
         numRuns = at oi ( ar gv[ 1] ) ;
         out Fi l e = ar gv[ 2] ;
      }
      el se {
         st d: : cer r  << " Usage:   di mer st at s <# r uns> <out put  f i l e>" ;
         exi t ( EXI T_FAI LURE) ;
      }

      / /  Set  up t he pr obl em:
      Vect or  X0 = I ni t i al St at e( )
      Mat r i x nu = St oi chi omet r y( )
      React i onSet  r xns( nu,  Pr opensi t y,  Pr opensi t yJacobi an) ;

      / /  Conf i gur e sol ver
      Sol ver Opt i ons opt ;
      opt . st epsi ze_sel ect or _f unc = SSADi r ect _St epsi ze;  
      opt . si ngl e_st ep_f unc = SSA_Si ngl eSt ep;  
      opt . pr ogr ess_i nt er val  = 1000000;
      opt . i ni t i al _st epsi ze = 0. 001;
      opt . absol ut e_t ol  = 1e- 6;
      opt . r el at i ve_t ol  = 1e- 5;

      / / Make t he Run and r epor t  r esul t s
      EndPt St at s st at s = Col l ect St at s( numRuns,  x0,  0,  Ti meFi nal ,  r xns,  
opt )
      Wr i t eSt at Fi l e( st at s,  out Fi l e) ;
      st d: : cer r  << " Done. \ n" ;
   }

   cat ch ( const  st d: : except i on& ex)  {
      st d: : cer r  << " \ nCaught  "  << ex. what ( )  << ' \ n' ;
   }

   r et ur n 0;
}
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