TRILINOS Tutorial

Heat equation:
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Essential boundary conditions
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Natural boundary conditions
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Simpler problem for the sake of illustration:
steady state head conduction in a rectangle, no sources or sinks
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V- (kVT)=0
T(x,0)=1,T(x,1) =0
Galerkin: Multiply by test function v and integrate over €.
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Product rule for V:
V- (vkVT) = (Vv) - (kVT) + 0V - (kVT)
oV - (kVT) =V - (vkVT) — (Vo) - (kVT)
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Divergence theorem:
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So
We now have
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Finite Element Problem
N
Let T(z,y) = u(z,y) = U(x,y) = ch(bj (z,y)
j=1
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where ¢; are FE basis functions.
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VV - VU = v3uy - vyuy
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Canonical Element Transformation
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Let Ug(&,m) = cI N(&,n) = NT(&,m)ce
Vo(&,m) = dIN(&,n) = NT(&,n)d.
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