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RC fill_sens(int node_size, const double node[],  int elem_size, int (*elem)[2], double sens[]) 

{ 

 int ii1, ii2; 

 double **dN; 

 

 RC_TRY( allocate2D(3, ELEM_MAX_NODE, &dN) ); 

 for(ii1=0; ii1<node_size; ii1++) sens[ii1] = 0.0; /*  */ 

 

 for(ii1=0; ii1<elem_size; ii1++){ 

  int integ_num = 4;   /*  */ 

  double xi[MAX_GAUSS_POINT][4]; 

  double weight[MAX_GAUSS_POINT]; 

  double sum[2] = {0.0, 0.0}; /*  */ 

 

  RC_TRY( Gauss_const_line(integ_num, xi, weight) ); /*  */ 

  for(ii2=0; ii2<integ_num; ii2++){ 

   double N[ELEM_MAX_NODE]; 

   double det_J, x; 

 

   RC_TRY( set_N_vector(ELEM_LINE2, xi[ii2], N) );  /* */ 

   RC_TRY( set_dN_matrix(ELEM_LINE2, xi[ii2], dN) );/* */ 

 

   det_J = fabs(dN[0][0]*node[elem[ii1][0]] + dN[0][1]*node[elem[ii1][1]]);    /* |J| */ 

   x = N[0]*node[elem[ii1][0]]  + N[1]*node[elem[ii1][1]];  /* x  */ 

 

   sum[0] += N[0]*sens_func(x)*det_J*weight[ii2]; 

   sum[1] += N[1]*sens_func(x)*det_J*weight[ii2]; 

  } 

 

  sens[elem[ii1][0]] += sum[0]; 

  sens[elem[ii1][1]] += sum[1]; 

 } 

 RC_TRY( free2D(3, ELEM_MAX_NODE, &dN) ); 

 

 return(NORMAL_RC); 

} 

 



 

0

0.2

0.4

0.6

0.8

1

1.2

-0.5 0 0.5 1 1.5 2 2.5 3 3.5

G(x) 

Gi 

G(x)=  

 

 

 

 

r(x) 



 

0

0.2

0.4

0.6

0.8

1

1.2

-0.5 0 0.5 1 1.5 2 2.5 3 3.5

G(x)=  

 G(x) 

Gi 
Gi  

fnew(x) 

 

 

 

 

 

 

 



 

 

0

0.2

0.4

0.6

0.8

1

1.2

-0.5 0 0.5 1 1.5 2 2.5 3 3.5

0

0.2

0.4

0.6

0.8

1

1.2

-0.5 0 0.5 1 1.5 2 2.5 3 3.5



 

 

Â G(x)= Gi r(x)= ri

[A]  

 

 

Â

[A]  

GA
CC

][-=r

ä=

ù
ù
ù
ù

ú

ø

é
é
é
é

ê

è

¹

2
1

0

0

][
33

22

11

i
ii

l
A

A

A

A

A

6

i 

iiA

1



 

 

RC fill_matrix_diag(int node_size, const double node[], int elem_size, int (*elem)[2], double **matrix) 

{ 

 int ii1, ii2; 

 double **dN; 

 

 init_matrix(node_size, node_size, matrix);   /*  */ 

 RC_TRY( allocate2D(3, ELEM_MAX_NODE, &dN) ); 

 

 for(ii1=0; ii1<elem_size; ii1++){ 

  int integ_num = 4;   /*  */ 

  double xi[MAX_GAUSS_POINT][4]; 

  double weight[MAX_GAUSS_POINT]; 

  double v = 0.0; 

 

  RC_TRY( Gauss_const_line(integ_num, xi, weight) ); /*  */ 

  for(ii2=0; ii2<integ_num; ii2++){ 

   double det_J; 

 

   RC_TRY( set_dN_matrix(ELEM_LINE2, xi[ii2], dN) );/* */ 

 

   det_J = fabs(dN[0][0]*node[elem[ii1][0]] + dN[0][1]*node[elem[ii1][1]]);    /* |J| */ 

   v += det_J*weight[ii2]; 

  } 

  matrix[elem[ii1][0]][elem[ii1][0]] += 0.5*v; 

  matrix[elem[ii1][1]][elem[ii1][1]] += 0.5*v; 

 } 

 

 RC_TRY( free2D(3, ELEM_MAX_NODE, &dN) ); 

  

 return(NORMAL_RC); 

} 

 [A] [A]-1  
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RC fill_matrix(int node_size, const double node[], int elem_size, int (*elem)[2], double **matrix) 

{ 

 int ii1, ii2; 

 double  **elem_matrix; 

 double  **tmp_matrix; 

 double **dN; 

 

 init_matrix(node_size, node_size, matrix); 

 RC_TRY( allocate2D(2, 2, &elem_matrix) ); 

 RC_TRY( allocate2D(2, 2, &tmp_matrix) ); 

 RC_TRY( allocate2D(3, ELEM_MAX_NODE, &dN) ); 

 

 for(ii1=0; ii1<elem_size; ii1++){ 

  int integ_num = 4;   /*  */ 

  double xi[MAX_GAUSS_POINT][4]; 

  double weight[MAX_GAUSS_POINT]; 

 

  RC_TRY( Gauss_const_line(integ_num, xi, weight) ); /*  */ 

  init_matrix(2, 2, elem_matrix); 

  for(ii2=0; ii2<integ_num; ii2++){ 

   double N[ELEM_MAX_NODE]; 

   double det_J, inv_J; 

   double dNx[ELEM_MAX_NODE]; 

 

   RC_TRY( set_N_vector(ELEM_LINE2, xi[ii2], N) );  /* */ 

   RC_TRY( set_dN_matrix(ELEM_LINE2, xi[ii2], dN) );/* */ 

 

   det_J = fabs(dN[0][0]*node[elem[ii1][0]] 

              + dN[0][1]*node[elem[ii1][1]]);    /* |J| */ 

 

   RC_TRY( tensor_product(2, 2, N, N, tmp_matrix) ); 

   RC_TRY( add_matrix(2, 2, 1.0, elem_matrix, det_J*weight[ii2], tmp_matrix,elem_matrix) ); 

  } 

  matrix[elem[ii1][0]][elem[ii1][0]] += elem_matrix[0][0]; 

  matrix[elem[ii1][0]][elem[ii1][1]] += elem_matrix[0][1]; 

  matrix[elem[ii1][1]][elem[ii1][0]] += elem_matrix[1][0]; 

  matrix[elem[ii1][1]][elem[ii1][1]] += elem_matrix[1][1]; 

 } 

 

 RC_TRY( free2D(2, 2, &elem_matrix) ); 

 RC_TRY( free2D(2, 2, &tmp_matrix) ); 

 RC_TRY( free2D(3, ELEM_MAX_NODE, &dN) ); 

  

 return(NORMAL_RC); 

} 
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RC fill_matrix(int node_size, const double node[], int elem_size, int (*elem)[2], double **matrix) 

{ 

 int ii1, ii2; 

 double  **elem_matrix; 

 double  **tmp_matrix; 

 double **dN; 

 double smooth = 10.0; 

 

 init_matrix(node_size, node_size, matrix); 

 RC_TRY( allocate2D(2, 2, &elem_matrix) ); 

 RC_TRY( allocate2D(2, 2, &tmp_matrix) ); 

 RC_TRY( allocate2D(3, ELEM_MAX_NODE, &dN) ); 

 for(ii1=0; ii1<elem_size; ii1++){ 

  int integ_num = 4;   /*  */ 

  double xi[MAX_GAUSS_POINT][4]; 

  double weight[MAX_GAUSS_POINT]; 

 

  RC_TRY( Gauss_const_line(integ_num, xi, weight) ); /*  */ 

  init_matrix(2, 2, elem_matrix); 

  for(ii2=0; ii2<integ_num; ii2++){ 

   double N[ELEM_MAX_NODE], det_J, inv_J, dNx[ELEM_MAX_NODE]; 

 

   RC_TRY( set_N_vector(ELEM_LINE2, xi[ii2], N) );  /* */ 

   RC_TRY( set_dN_matrix(ELEM_LINE2, xi[ii2], dN) );/* */ 

   det_J = fabs(dN[0][0]*node[elem[ii1][0]] + dN[0][1]*node[elem[ii1][1]]);    /* |J| */ 

   RC_TRY( tensor_product(2, 2, N, N, tmp_matrix) ); 

   RC_TRY( add_matrix(2, 2, 1.0, elem_matrix, det_J*weight[ii2], tmp_matrix, elem_matrix) ); 

 

   inv_J = 1.0/(dN[0][0]*node[elem[ii1][0]] + dN[0][1]*node[elem[ii1][1]]);    /* [J]^-1 = dxi/dx */ 

   dNx[0] = dN[0][0]*inv_J;    /* dN[0]/dxi dxi/dx = dN[0]/dx */ 

   dNx[1] = dN[0][1]*inv_J;    /* dN[0]/dxi dxi/dx = dN[0]/dx */ 

   RC_TRY( tensor_product(2, 2, dNx, dNx, tmp_matrix) ); 

   RC_TRY( add_matrix(2, 2, 1.0, elem_matrix, smooth*det_J*weight[ii2], tmp_matrix, elem_matrix) ); 

  } 

  matrix[elem[ii1][0]][elem[ii1][0]] += elem_matrix[0][0]; 

  matrix[elem[ii1][0]][elem[ii1][1]] += elem_matrix[0][1]; 

  matrix[elem[ii1][1]][elem[ii1][0]] += elem_matrix[1][0]; 

  matrix[elem[ii1][1]][elem[ii1][1]] += elem_matrix[1][1]; 

 } 

 RC_TRY( free2D(2, 2, &elem_matrix) ); 

 RC_TRY( free2D(2, 2, &tmp_matrix) ); 

 RC_TRY( free2D(3, ELEM_MAX_NODE, &dN) ); 

 

 return(NORMAL_RC); 

} 

a 
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int main(void) 

{ 

 RC_TRY_MAIN( RC  ); 

 RC_TRY_MAIN( func1() ); 

 

 return(0); 

} 

 

 

RC func1(void) 

{ 

 RC_TRY( RC  ); 

 RC_TRY( ffunc2() ); 

  

 return(NORMAL_RC); 

} 

 

NORMAL_RC 

 

RC_TRY(), RC_TRY_MAIN() 

 

 

 



 

 

 

int main(void) 

{ 

 RC_TRY_MAIN( mm_init(100*1024*1024) ); 

 RC_TRY_MAIN( func1() ); 

 RC_TRY_MAIN( mm_terminate() ); 

 

 return(0); 

} 

 

RC func1(void) 

{ 

 double *ptr; 

 

 ptr = mm_alloc(sizoef(double)*100); 

 RC_NULL_CHK( ptr ); 

 é 

 RC_TRY( mm_free( ptr ) ); 

 

 return(NORMAL_RC); 

} 

 

100[MB]  

 

(malloc() ) 

NULL  

(free() ) 



 

 

 

RC func1(void) 

{ 

 double *arr1; 

 double **arr2; 

 

 RC_TRY( allocate1D(10, &arr1) ); 

 RC_TRY( allocate2D(10, 10, &arr2) ); 

 é 

 RC_TRY( free1D(10, &arr1) ); 

 RC_TRY( free2D(10, 10, &arr2) ); 

 

 return(NORMAL_RC); 

} 
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Ã  set_dN_matrix(ELEM_LINE_2, é) : 
 

Ã  Gauss_const _line( , é) :  
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