
// m
oves

 par
ticl

e to
 new

 pos
itio

n us
ing 

"for
ce"

xy_v
ect 

Part
icle

::in
tegr

ate(
Inte

grat
ion_

type
 int

_met
hod,

 

    
    

    
    

    
    

    
cons

t do
uble

 dt,
 con

st d
oubl

e et
a)

{
  xy

_vec
t nv

;

  xy
_vec

t dx
;

  sw
itch

 (in
t_me

thod
) {

  ca
se i

_eul
er: 

 // 
or l

eap 
frog

    
if( 

mass
 !=0

) //
 sta

ndar
d MD

, us
e le

ap f
rog 

inte
grat

ion

    
  {

    
    

nv =
 vel

ocit
y + 

forc
e/ma

ss *
 dt;

    
    

dx =
 nv*

dt;

    
  }

    
else

 // 
lang

evin
 dyn

amic
s

    
  {

    
    

dx =
 for

ce/e
ta *

 dt;
 // 

this
 is 

the 
inte

grat
ion

    
    

nv =
 dx/

dt; 
    

    
 // 

this
 is 

only
 to 

comp
ute 

velo
city

    
  }

    
  

    
brea

k;

  ca
se i

_pc1
: ca

se i
_pc2

: ca
se i

_pc3
: ca

se i
_pc4

: ca
se i

_pc5
:

    
erro

r("P
arti

cle:
:int

egra
te()

", 

    
    

  "i
nt_m

etho
d pr

edic
tor-

corr
ecto

r no
t ye

t im
plem

ente
d.")

;

    
brea

k;

  ca
se i

_sim
ple1

: 

    
nv =

 vel
ocit

y + 
forc

e * 
dt;

    
dx =

 dt 
* (v

eloc
ity 

+ nv
) / 

2.0;
  

    
brea

k;

  ca
se i

_sim
ple2

:

    
velo

city
 = f

orce
 * d

t;

    
dx =

 dt 
* ve

loci
ty;

    
brea

k;

  de
faul

t:

    
erro

r("P
arti

cle:
:int

egra
te()

", "
Unkn

own 
inte

grat
ion 

type
.");

  } 
// s

witc
h in

t_me
thod

  co
ordi

nate
 = c

oord
inat

e + 
dx;

  ve
loci

ty =
 nv;

  f_
hist

.pus
h(fo

rce)
;

  re
set_

forc
e();

  re
turn

 dx;

}

// a
pply

 per
iodi

c bo
unda

ry c
ondi

tion
s

int 
Part

icle
::ap

ply_
bc(c

onst
 Bou

ndar
y_ty

pe& 
bt, 

    
    

    
    

    
   c

onst
 dou

ble&
 Lx,

 con
st d

oubl
e& L

y)

{
  if

 (Lx
 <= 

0.0 
|| L

y <=
 0.0

) {


