
MA6612 (NumericalPDEs)Assignment4

Qi. (i) Presenta variationalmodel for the following boundaryvalueproblem,

—/Au+pu = f(x,y),

uQr,y)

(x,y) e (2 [0,1] x [0,1],

Ou

On0’

(1)

= 0, (x,y)ed(2.

(ii) For thecasep = 0 and f = x, find a numericalsolutionu, e V
8 suchthat for anyv e V3,

a(uh,v) = (f,v)

wherea(u,v) is the bilinear form definedin (i) and

V3 = {uju = >I a~4g, ~j = sin(J7rx)sin(jiry)}
j=1

Q2. Presenta variationalmodel for thefollowing biharmonicequation

A
2u

u(x,y)

— f(x,y), (x,y)c (2,

(x,y) e 0(2.

(2)

where A2u — A(Au).
Q3. Let E be a trianglewith threeverticesP

1 = (0,0), P2 = (1,0) and P3 = (1/2, v¶/2).
Write downthesethreebasisfunctionsof linear FEM on the triangleF.

Q4. Let F be a trianglewith threevertices P1 = (0, 0), P2 = (1,0) and P3
F4, P6 and P6 be the middle points of threeedges. Write down thesesix basis
quadraticFEM on thetriangle F (basedon theinterpolationon thesesix points).

Q5. Considerthefollowing Poisson’sproblem:

Au = f(x,y),
u=0

= (0,1) and
functions of

in (2
on 0(2.

Find theelementstiffnessmatricesfor the following elements

(3)
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Q6. For theproblemQ5, Find all elementstiffnessmatricesfor thefollowing geometryand
assembletheminto a global stiffnessmatrix with homogeneousDirichiet boundaryconditions.
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