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Exercise 6 (page 84) 
 
The weak form of the problem is 
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Separating into element domains and integrating by parts, 
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For globally smooth wi and ui, the Euler-Lagrange equations are  
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From 
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Solving for the a’s and b’s, 
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Substituting the a’s and b’s and rearranging, we have 
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Notice that when , the nodes are no longer in counterclockwise order, and the 
negative Jacobian reflects that fact. 

01 <ex
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For the x coordinate, 
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Using the above, the shape functions for the 6-node element are 
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Look at Figure 3.7.6 for the 27-node 3-dimensional element. 
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Start with 
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Since node 9 is not present, but nodes 5 through 8 are, 
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Now, adjust N1 to N4 so that they vanish at the nodal points.  
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After adjusting N1 through N4, before stopping, check whether any three nodes along an 
edge is to be collapsed.  

Collapsing nodes? 

No 

Yes
N3        N3 + N4 + N7  if collapsing top edge 
N4 = N7 = 0 
 
N2  N2 + N3 + N6  if collapsing right edge 
N3 = N6 = 0 
 
N1 N1 + N4 + N8 if collapsing left edge 
N4 = N8 = 0 
 
N1 N1 + N2 + N5 if collapsing bottom edge 
N2 = N5 = 0 

Stop 


