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(1)  Consider the following scheme   

2

1

11

1

11

2 h

UUUU
c

k

UU n

j

n

j

n

j

n

j

n

j

n

j 





 



 

which approximate the parabolic equation  
xxt cuu   

Show that the scheme is of order    222 )()(
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(2)  Consider the following scheme   
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( where 0  ) which approximate the parabolic equation  xxt cuu   

Use Fourier method to show that the scheme is always stable  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



(3)  Consider the problem  
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where  0)(,0)( 00  cxcaxa   ND   

Formulate a finite element problem and then prove error estimate. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



(4) Consider the following problems 
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Prove the following theorem 

Theorem 10.1 Let  hu  and  u   be the solutions of (2) and (1). Then 
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(5)  consider the following “ -method “  )11(   , for the convection diffusion problem 
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a) Find a condition on    ,,, nah   which is necessary and sufficient for the scheme to be of positive scheme. 

b) Represent this as a stencil. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



(6)  Consider the Dirichlet problem (4.9)  

Ω   on     u,    with Ωf    in   Δu  0)1,0()1,0(  

       with                      yxyxf ),(  

Take  ,4/1h  and set up the linear system arising from the 5 point approximation [DO NOT SOLVE THE 

LINEAR SYSTEM] 

 


