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#ifndef PARTICLE_H
# define PARTICLE_H

* mnbody-particle : basic class for simple nbody implementation
* J. Makino 1998/11/29
* Modified 2005/01/16

*/

#include "myvector.h"

class particle
{
public:
myvector pos;
myvector vel;
myvector acc;
real phi;
real mass;
particle * next;
particle * subnext;
particle(O{
pos = 0.0;
vel = 0.0;
acc = 0.0;
phi = mass = 0.0;
3
void predict(real dt){
real dt2 = dt*dt*0.5;
pos = pos + dtxvel + dt2*acc;
vel += (dt*0.5)*acc;
¥
void correct(real dt){
vel += (dt*0.5)*acc;
b
s
#endif
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particle a, b, c;

a.next = &b;
b.next = &c;
c.next = NULL;

for (particle * p = &a; p!= NULL; p = p->next){
setup_particle(p);
cout << p—>pos << endl;
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#ifndef BHTREE_H
# define  BHTREE_H

* BHtree : basic class for C++ implementation of BH treecode
* J. Makino 2001/1/23
* Modified 2005/1/16

#include "myvector.h"
#include "particle.h"

class bhnode

{

private:
myvector cpos;
real 1;
bhnode * child[8];
particle * pfirst;
int nparticle;
myvector pos;
real mass;

public:
bhnode () {
cpos = 0.0;
1 =20.0;
for(int i = 0; i<8;i++)child[i] = NULL;
pfirst = NULL;



nparticle = 0;
pos = 0.0;
mass = 0.0;
+
s
#endif
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void bhnode::assign_root(myvector root_pos, real length, particle * p, int np)
{
pos = root_pos;
1 = length;
pfirst = p;
nparticle = np;
for(int i=0;i<np-1;i++){
p—>next = p+l;
ptt;
3
p—>next = NULL;
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void bhnode: :create_tree_recursive(bhnode * & heap_top, int & heap_remainder)
{
for(int i = 0;i<8;i++)child[i] = NULL;
particle * p = pfirst;
for(int i=0 ; i<nparticle; i++){
particle * pnext= p->next;
int subindex = childindex(p->pos,cpos);
assign_child(subindex, heap_top, heap_remainder);
child[subindex]->nparticle ++;
p—>next = child[subindex]->pfirst;
child[subindex]->pfirst = p;
p=pnext;
}
for(int i=0; i<8;i++) if(child[i]!=NULL){
if (child[i]->nparticle > 1){
child[i]->create_tree_recursive(heap_top, heap_remainder);
Yelse{
child[i]->pos = child[i]->pfirst->pos;
child[i]->mass = child[i]->pfirst->mass;
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int childindex(myvector pos, myvector cpos)

{
int subindex=0;
for(int k=0;k<3;k++){
subindex <<= 1;
if (pos[k] > cpos[k])subindex += 1;
}
return subindex;
}
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gooooo

void bhnode::assign_child(int subindex,
bhnode * & heap_top,
int & heap_remainder)

{
if (heap_remainder <= 0){
cerr << "create_tree: no more free node... exit\n";
exit(1);
}
if (child[subindex]==NULL){
child[subindex] = heap_top;
heap_top ++;
heap_remainder -- ;
child[subindex]->cpos = cpos + myvector( ((subindex&4)*0.5-1)*1/4,
((subindex&2) -1)*1/4,
((subindex&1)*2 -1)*1/4);
child[subindex]->1 = 1x%0.5;
child[subindex]->nparticle=0;
}
}
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gobogbooooood

child[subindex]->nparticle ++;
p—>next = child[subindex]->pfirst;
child[subindex]->pfirst = p;
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#ifdef TREETEST
int main()
{
particle * pp;
int n;
cerr << "Enter n:";
cin >> n ;
pp = new particle([n];
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double rsize = 1.0;
create_uniform_sphere(pp, n, 0 , rsize);
for(int i =0;i <n;i++){

PRC(i); PRL(pplil.pos);
}

bhnode * bn = NULL;

int nnodes = nx2;
bn = new bhnode[nnodes];
bn->assign_root(myvector(0.0), rsize*2, pp, n);
int heap_remainder = nnodes-1;
bhnode * btmp = bn + 1;
bn->create_tree_recursive(btmp, heap_remainder);
PRL(bn->sanity_check());
bn->dumptree () ;
return O;

}

#endif

gobogood
http://grape.astron.s.u-tokyo.ac.jp/%7Emakino/kougi/keisan_tenmongakull/programs/simpletre
dogooouobbobbbibibddudddddd sanity-check UOUODODODOOOOOOO

int bhnode: :sanity_check()

{
int i;
int iret = O;
if (nparticle == 1 ){
// this is the lowest level node. Things to check:
// particle is in the cell
particle * p = pfirst;
if (inbox (pos,p->pos,1)){
cerr << "Error, particle out of box ... \n";
dump () ;
return 1;
}
Yelseq{
// This is the non-leaf node. Check the position and side
// length of the child cells and then check recursively..
for(i=0;i<8;i++){
if (child[i] !'= NULL){
int err = 0;
err = child[i]->sanity_check();
if (1%0.5 != child[i]->1) err += 2;
myvector relpos = cpos-child[i]->cpos;
for (int k = 0 ; k<ndim;k++){
if (fabs(relpos([k]) !=1%0.25)err += 4;
}
if (err){
cerr << "Child " << i << " Error type = " << err << endl;
dump () ;
}
iret += err;
}
}
}
return iret;
}
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int inbox(myvector & cpos, // center of the box
myvector & pos, // position of the particle

real 1) // length of one side of the box
{
for(int i = 0; i< ndim; i++){
if (fabs(pos[i]-cpos[i]) > 1%0.5) return 1;
}
return O;
}
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void bhnode::dumptree(int indent)
{
int i;
spc(indent); cerr << "node center pos " << cpos ;
if (nparticle == 1){
cerr << " IS LEAF" ;PRL(nparticle);
particle * p = pfirst;
for(i = 0; i < nparticle; i++){
for(int j=0;j<indent+2;j++)cerr << " ";
PRL (p->pos) ;
p= p—>next;

Yelseq{
cerr << " IS _not_ LEAF ";PRL(nparticle);
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for(i=0;i<8;i++){
if (child[i] != NULL){
child[i]->dumptree(indent + 2);
}

b0 N=40000000000

simpletree>BHtreetest
Enter n:4
nbody = 4, power_index = 0
i =0, pplil.pos = -0.815405 -0.0255656 0.0535006
i =1, pplil.pos = -0.0911332 -0.533643 0.662584
i =2, pplil.pos = 0.863463 0.136119 0.112189
i =3, pplil.pos = -0.49528 -0.403606 0.751962
bn->sanity_check() = 0
node center pos 0 O O IS _not_ LEAF nparticle = 4
node center pos -0.5 -0.5 0.5 IS _not_ LEAF nparticle = 3
node center pos -0.75 -0.25 0.25 IS LEAFnparticle =1
p->pos = -0.815405 -0.0255656 0.0535006
node center pos -0.25 -0.75 0.75 IS LEAFnparticle
p->pos = -0.0911332 -0.533643 0.662584
node center pos -0.25 -0.25 0.75 IS LEAFnparticle
p->pos = -0.49528 -0.403606 0.751962
node center pos 0.5 0.5 0.5 IS LEAFnparticle =1
p->pos = 0.863463 0.136119 0.112189
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