
(1)(1)

>  >  

(3)(3)

>  >  

(2)(2)

>  >  

>  >  

>  >  

>  >  

(7)(7)

>  >  

(5)(5)

(4)(4)

(8)(8)
>  >  

>  >  

(9)(9)

>  >  

>  >  

(6)(6)

>  >  

Calculations of ghost cells for finite difference (FD) or finite volume (FV) schemes
- - - - - - - - - - -
Cubic extrapolation finite volume with Dirichlet BC

r e s t a r t :
u:=x->d*x^3+a*x^2+b*x+c;

u _ b a r : = u n a p p l y ( i n t ( u ( x ) , x = i * h . . ( i + 1 ) * h ) / h , i ) ;

so l :=solve( {u(0)=u_BC,  u_bar (0 )=u1,  u_bar (1 )=u2,  u_bar (2 )=u3} , {a ,
b , c , d } ) ;

a s s i g n ( s o l ) ;
u 0 : = s i m p l i f y ( u _ b a r ( - 1 ) ) ;

um1:=s impl i fy (u_bar ( -2 ) ) ;

Upwind flux at i+1/2: 1/6*(-u(i-1)+5*u(i)+2*u(i+1));
1/6* ( -um1+5*u0+2*u1);  #  F lux NOT exact  on inf low face

1 /6* ( -u0+5*u1+2*u2) ;

- - - - - - - - - - -
Quadratic extrapolation finite difference with Dirichlet BC

r e s t a r t :
u:=x->a*x^2+b*x+c;

s o l : = s o l v e ( { u ( 0 ) = u _ B C ,  u ( h / 2 ) = u 1 ,  u ( 3 * h / 2 ) = u 2 } , { a , b , c } ) ;
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a s s i g n ( s o l ) ;
u 0 : = u ( - h / 2 ) ;

um1:=u( -3*h /2 ) ;

- - - - - - - - - - -
Quadratic finite volume extrapolation with Neumann BC

r e s t a r t :
u:=x->a*x^2+b*x+c;

u _ b a r : = u n a p p l y ( i n t ( u ( x ) , x = i * h . . ( i + 1 ) * h ) / h , i ) ;

so l :=solve( {eva l (d i f f (u (x ) ,x ) ,x=0)=u_pr ime_BC,  u_bar (0 )=u1 ,  u_bar
( 1 ) = u 2 } , { a , b , c } ) ;

a s s i g n ( s o l ) ;
u0 :=s imp l i f y (u_bar ( -1 ) ) ;  #  Same  as  l i nea r  ex t rapo la t ion  by  
symmetry

um1:=s impl i fy (u_bar ( -2 ) ) ;

- - - - - - - - - - -
Quadratic finite volume extrapolation with Dirichlet BC

r e s t a r t :  
u:=x->a*x^2+b*x+c;

u _ b a r : = u n a p p l y ( i n t ( u ( x ) , x = i * h . . ( i + 1 ) * h ) / h , i ) ;
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so l :=so lve ( {u (0 )=u_BC,  u_bar (0 )=u1 ,  u_bar (1 )=u2} , {a ,b ,c } ) ;

a s s i g n ( s o l ) ;
u 0 : = s i m p l i f y ( u _ b a r ( - 1 ) ) ;

um1:=s impl i fy (u_bar ( -2 ) ) ;

Upwind flux at i+1/2: 1/6*(-u(i-1)+5*u(i)+2*u(i+1));
1 /6* ( -um1+5*u0+2*u1) ;  #  Th is  turns  out  to  be  exact !

u_BC

1/6* ( -u0+5*u1+2*u2) ;

- - - - - - - - - - -
Quadratic extrapolation finite difference without BCs

r e s t a r t :
u:=x->a*x^2+b*x+c;

s o l : = s o l v e ( { u ( h / 2 ) = u 1 ,  u ( 3 * h / 2 ) = u 2 ,  u ( 5 * h / 2 ) = u 3 } , { a , b , c } ) ;

a s s i g n ( s o l ) ;
u 0 : = u ( - h / 2 ) ;

um1:=u( -3*h /2 ) ;

- - - - - - - - - - -
Quadratic extrapolation FV without BC

r e s t a r t :
u:=x->a*x^2+b*x+c;

u _ b a r : = u n a p p l y ( i n t ( u ( x ) , x = i * h . . ( i + 1 ) * h ) / h , i ) ;
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so l :=so lve ( {u_bar (0 )=u1 ,  u_bar (1 )=u2 ,  u_bar (2 )=u3} , {a ,b ,c } ) ;

a s s i g n ( s o l ) ;
u 0 : = s i m p l i f y ( u _ b a r ( - 1 ) ) ;

um1:=s impl i fy (u_bar ( -2 ) ) ;

u ( - h / 2 ) ;  #  D i f f e r e n t  r e s u l t  ( i n c o r r e c t )

e v a l ( d i f f ( u ( x ) , x ) , x = 0 ) ;

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
= = = = = = =
OLD calculations for diffusion accuracy with Dirichlet BCs

r e s t a r t :
u:=x->a*x^2+b*x+c;

s o l : = s o l v e ( { u ( 0 ) = u _ B C ,  u ( h / 2 ) = u 1 ,  u ( 3 * h / 2 ) = u 2 } , { a , b , c } ) ;

a s s i g n ( s o l ) ;
u 0 : = u ( - h / 2 ) ;

expand(s impl i fy ( (u0-2*u1+u2) /h^2) ) ;

- - - -
r e s t a r t :
u 0  : =  - 3 * u 1  +  u 2  -  u 3 / 5  +  ( 1 6 * u _ B C ) / 5 ;  #  C u b i c  e x t r a p o l a t i o n

Laplacian_BC:=-col lect(expand(simpl i fy(d_1_2*(u1-u0) /h-d_3_2*(u2-
u 1 ) / h ) / h ) , { u 1 , u 2 } ) ;


