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COE-C3005 Finite Element and Finite difference methods
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MEMBRANE MODEL

2 2 2

2 2 2( )w w wS f m
x y t

      
  

( , )x y  0t 

w w    or ( )x y
w wS n n F
x y

   
 

( , )x y  0t 

w g   and w h
t





( , )x y  0t 

FINITE DIFFERENCE METHOD

( 1, ) ( , 1) ( , ) ( 1, ) ( , 1) ( , )2 [ 4 ]i j i j i j i j i j i j
S w w w w w f m w
h

   


        ( , )i j I 0t 

( , ) 0i jw  ( , )i j I 0t 

( , ) ( , ) 0i j i jw g     and ( , ) ( , ) 0i j i jw h  ( , )i j I 0t 

FINITE ELEMENT METHOD

2
( 1, ) ( , 1) ( , ) ( 1, ) ( , 1)

2
( 1, 1) ( 1, ) ( , 1) ( , ) ( 1, ) ( , 1) ( 1, 1)

[ 4 ]

1 [ 6 ]   ( , )    0
12

i j i j i j i j i j

i j i j i j i j i j i j i j

S w w w w w h f

m h w w w w w w w i j I t

   

       

      

              

( , ) 0i jw  ( , )i j I 0t 

( , ) ( , ) 0i j i jw g     and ( , ) ( , ) 0i j i jw h  ( , )i j I 0t 

SOLUTION METHODS

FOURIER SINE SERIES
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MODAL ANALYSIS AND MODE SUPERPOSITION
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CRANK-NICOLSON
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DISCONTINUOUS-GALERKIN
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