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H(q,p) = K(p) +Ul(q) (14.1)
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H(q,p) = g—m + k (cosq + sinq) (14.2)
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Listing 14.1: one_ball_on_ring_lstEuler.cpp

void eulerlst(struct particle. xparticle, double dt)

{

// Hamiltonian
;? H(q,p) = p"2/(2m) + k ( cos q + sin q )

double q = particle —>pos[0];
double p = particle —>pos[1];

(14.5)

(14.6)
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double dq, dp;

dg = ( p *» MASSINV ) x dt;

dp = ( SPRINGK x ( sin(q) — cos(q) ) ) =* dt;
q += dq;

p += dp;

particle —>pos[0] = q;
particle —>pos|[1l] = p;

std ::cout << "total energy: ”

<< std::scientific

<< total_energy (particle —>pos)
<< std::endl;
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Listing 14.2: one_ball_on_ring_lstSymplectic.cpp
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oid symplecticlst (struct particle. xparticle, double dt)

// Hamiltonian
% H(q,p) = p"2/(2m) + k ( cos q + sin q )

double p = particle —>pos|[1];
double q = particle—>pos[0];
double dq, dp;

dg = ( p *» MASSINV ) =« dt;
q += dq;

dp = ( SPRINGK x ( sin(q) — cos(q) ) ) * dt;
p 4= dp;

particle —>pos[0] = q;
particle —>pos|[1] = p;
std :: cout << "total energy: ”

<< std::scientific

<< total_energy (particle —>pos)
<< std::endl;
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Exp(rD(K))Exp(rD(U)) = Exp(C) (14.68)
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Listing 14.3: one_ball_on_ring_ishikawa.cpp

void integrator (struct particle. xparticle, double dt)

{

// Hamiltonian

// H(q,p) = p°2/(2m) + k ( cos q + sin q )

// dq/dt = ( p * MASSINV )

;? dp/dt = ( SPRINGK * ( sin(q) — cos(q) ) )
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double
double
double
double
double
int

static

for
q-
p-

}

(

2
2

q-1 = particle—>pos
p-1 = particle—>pos
q-2 = particle—>pos
p-2 = particle —>pos

dtm, dt2k;

ndiv=10; // apply rough integrations for
// ndiv times in the initial setting.

bool first_time = ¢t

if ( first_time ) {
0

)

1[0]

L1
0];
1]

_2

[
2

b

3

rue;

int i=0; i<ndiv; i++) {

= q-2 + (dt/ndiv«MASSINV)xp_2;
= p-2 + (dt/ndiv«SPRINGK)#*(sin(q-2)—cos(q-2));

particle —>pos_2[0] = q.2
particle —>pos_2[1] = p_2
first_time = false;

}

particle —>pos_0[0] = q-1
particle —>pos_0[1] = p_1;

dtm =
dt2k

)

q-
p

dt +*MASS_INV;
dt *2xSPRING K ;

)

I

// used only in calculating
// the 7 discretized” energy.

> time

| |
T T T

1 2 => 1(new

> time

p-1 =

particle —>pos_2[0] = q_1
particle —>pos_2[1] = p_1;

particle =>pos_1[0]

q-1
/] =
p-1

| |
T

0 1
+ dtmx*(p-14p_-2);
q

dt 2k # (

|
jolte]

I
N DN

particle—>pos_1[1] = p_-2;

> time

1 4+ 2xdtx((p_-14p-2)/2)*xMASSINV
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Gscrenzed energy ——

o

0 100 200 300 00 500 B0 o 800 200 1000
364,376, 8.10751 -

01420000000

54 std ::cout << std::scientific

95 << "Total energy: 7

56 << total_energy (particle —>pos_1)

57 << ”...Discretized energy: ”

58 << modified_energy (dt, particle—>pos_0, particle—>pos_1, particl
59 << std::endl;

60 }
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