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const int N =100;
class arr
{
public:
double a[N];
b
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template<typename L, typename R, typename
Op>
class BinExpr

{
L &l;
R &r;
public:
double eval(int i)
{
return Op::apply(l.eval(i),
r.eval(i));
}
BinExpr(L & |, R& r_):I(_L), r(_r ){}
b
class Add
{
public:
static double apply(real |, real r)
{
return | +r;
}
b

template<typename L, typename R>
BinExpr<L, R, Add> operator+(L &I, R &r)
{

return BinExpr<L, R, Add>(l, r);
}
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int main()

{
arrA, B, C;

// 1- Without overloading
for (inti=0;i<N;i++)
{
C.a[i] = B.a[i] * A.ali]

+ B.a[i] — A.ali];
}

// 2- Using operator overloading
C=B*A+B-A;
return O;
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1.C=A+B+A;

2. C = BinExpr<arr,arr,Add>(A,B) + A;
3.C=tmp +A;

4. C = BinExpr<
BinExpr<arr,arr,Add>,arr,Add>(tmp,A);
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1. a[i] = r.eval(i);

2. afi] = Add::apply(expr.l.eval(i), expr.r.eval(i));
3. a[i] = Add::apply(Add::apply(expr.l.l.eval(i),
expr.l.r.eval(i)) , expr.r.a[il);

4. a[i] = Add::apply(Add::apply(expr.l.l.a[i],
expr.l.r.afi]), expr.r.alil);

5. a[i] = Add::apply(expr.l.l.a[i] + expr.Lr.a[i]),
expr.r.ali]);

6. a[i] = ( expr.l.La[i] + expr.l.r.a[i] ) + expr.r.a[il;
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class Power
{
public:

static double apply(real |, real r)

{

return pow(l,r);
}
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const int N =100;

class arr

{

public:
double a[N];
double eval(inti)

{

return ali];

template<typename R>
void operator=(R&expr)

{
for (inti=0;i<N;i++)
{
ali] = expr.eval(i);
}
}
y
1.C=A+B;

2. C = BinExpr<arr,arr,Add>(A,B)
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void operator=(BinExpr<arr,arr,Add>&expr)
{

for (inti=0;i<N;i++)

{

a[i] = expr.eval(i);
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1. a[i] =r.eval(i);

2. a[i] = Add::apply(expr.l.eval(i),
expr.r.eval(i));

3. a[i] = Add::apply(expr.l.a[i], expr.r.ali]);
4. a[i] = expr.l.a[i] + expr.r.a[i];
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struct Length : public MultiVarFun<Length>
{

static real apply(real x, real y, real z)

{
return sqrt(x*x+y*y+z*z);

}
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template<typename L, typename R>
BinExpr<L, R, Power> pow(L &I, R &r)
{

return BinExpr<L, R, Power>(l, r);
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C =pow(A, B);
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template<typename L, typename Op>
class UnaExpr

{
L &l;
public:
double eval(int i)
{
return Op::apply(l.eval(i));
}
UnaExpr(L & 1) :1(_I_){}
L
class sinExpr
{
public:
static double apply(real 1)
{
return sin(l);
}
L

template<typename L>
UnaExpr<L, sinExpr> sin(L &)
{
return UnaExpr<L, sinExpr>(l, r);

}
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public:
real eval(int i)
{
return Op::apply(L.eval(i));
}
template<typename... Args >
real f(int i, Args&... args)
{
return
Op::apply(args.eval(i)..., L.eval(i) );
}
MultiExpr(ExprType& _1_) :L(_I_){}
L
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arr A,B,C,D;

D = Length::func(A, B, C);
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template<typename Op, typename ExprType,
typename... Args >
class MultiExpr :MultiExpr<Op, Args... >
{
ExprType& L;

public:
real eval(int i)
{
return MultiExpr<Op, Args...
>:f(i, L);
}

template<typename... Args2 >

real f(int i, Args2&... args2)

{

return MultiExpr<Op, Args...

>:f(i, args2..., L);

}

MultiExpr(ExprType& _|_, Args&...
_args_) :L(_l_), MultiExpr<Op, Args...
>(_args_..){}
L

template<typename Op, typename ExprType>
class MultiExpr<Op, ExprType>
{

ExprType& L;
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arrA,B,C,D,R;
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double *a, *b, *c, *d, *r;
a=Aa;b=B.a;c=C.a;d=D.a; e=R.3;
for (i=0;i<N;i++)
{

rli] = ali]*b[i] + c[il*d[i];
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MultiExpr<Length,arr> 4:: C

MultiExpr<Length,arr,arr> #: B

MultiExpr<Length,arr,arr,arr>¥: A
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Length::fun(A, B, C) o,le !y

MultiExpr<Length,arr,arr,arr>::eval(i)

MultiExpr<Length,arr,arr>::(i, A)

MultiExpr<Length,arr>::f(i, A, B)

Length::apply(A.eval(i), B.eval(i), C.eval(i))
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Length::fun(A, B, C)
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gx.y.z.v) =xy + zv

f(x) = x + xx + xxx + xxxx
h(x.y.z.v) = sin(x) — cos(xy) + sin(xyz)
— cos(xyzv)
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a=Aa;b=B.a;c=C.a;d=D.a;e=R.3;
for (i=0;i<N;i++)
{

*r = (*a)*(*b) + (*c)*(*d);

r++; a++; b++; c++; d++;
}
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R=A*B +C*D;
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R = g::func(A, B, C, D);

orR ok

REAL(8), ALLOCATABLE :: A(:), B(:), C(:), D(3), R(:)
ALLOCATE(A(N),B(N),C(N),D(N),R(N))

DOI=1,N
R(1) = A(1)*B(1) + C(1)*D())
ENDDO
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__global__ void g(double *r, int size, double *a,
double *b, double *c, double *d)
{

int i = blockDim.x*blockldx.x +
threadldx.x;

if (i < size)

{

r[i] = a[i]*b[i] + c[i]*d[i]
}

g s> 5 O)go ol S8 egs

threadPerBlock = 256;

blockPerGrid = ceil( double(N) /
threadPerBlock);

g<<<blockPerGrid, threadPerBlock >>>(R.a, N,
A.a, B.a, C.a, D.a);
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struct PositiveFlux_0 : public MultiVarFun <
PositiveFlux_0 >
{
static double apply(real rho, real u,
real p)
{
double a = sgrt(gam*p/rho);
double M = u/a;

if(M>1)
return rho*u;
else if(M<-1)
return 0.0;
else
return
0.25*rho*a*(1.0+M)*(1.0+M);
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arr rho,u,p,E;
arr U[3],F[3],Fp[3],Fm[3],UNEW/[3];
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rho = U[0];

u = U[1]/U[0];

E=U[2];

p = EnergyToPressure::fun(rho,u,E);
F[O0] = U[1];

F[1] = rho*u*u+p;

F[2] = (E+p)*u;

Fp[0] = PositiveFlux_0::fun(rho,u,p);
Fp[1] = PositiveFlux_1::fun(rho,u,p);
Fp[2] = PositiveFlux_2::fun(rho,u,p);
Fm[O] = F[O] - Fp[O];

Fm([1] = F[1] - Fp[1];

Fm(2] = F[2] - Fp([2];

for(int m=0;m<3;++m)

{
for (inti=1;i<N-1;i++)
{
UNEW[m]I[i] = U[m][i] -
dt / dx*(Fp[ml][i] -
Fp[m][i- 1] +
Fm[m][i + 1] -
Fm[m][i]);
}
}

for(int m=0;m<3;++m)
U[m]=UNEW[m];
}
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struct PositiveFlux_1 : public MultiVarFun <
PositiveFlux_1 >
{
static double apply(real rho, real u,
real p)
{
double a = sgrt(gam*p/rho);
double M = u/a;
if(M>1)
return rho*u*u+p;
else if(M<-1)
return 0.0;
else
{
double s =
0.25*rho*a*(1.0+M)*(1.0+M);
double g = a*((gam-
1.0)*M+2.0)/gam;
return s*q;
}
}
2
struct PositiveFlux_2 : public MultiVarFun <
PositiveFlux_2>
{
static double apply(real rho, real u,
real p)
{
double a = sgrt(gam*p/rho);
double M = u/a;
double E = p/(gam-1)+0.5*rho*u*u;

if(M>1)
return (E+p)*u;
else if(M<-1)
return 0.0;
else
{
double s =
0.25*rho*a*(1.0+M)*(1.0+M);
double g = a*((gam-
1.0)*M+2.0)/gam;
return 0.5*s*q*q*gam*gam/
gam*gam-1.0);
} 1
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for (int k = 0; k < maximumTimeStep; k++)

{
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