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Apply FEM with piecewise linear base functions to the cases of Exercise 3.15a. For appli-
cation to 3.15 a.1 we have currently only a handwritten document inserted at the end of the
document. (Note that Exc. 2.11 should be Exc 4.11 and 1.15 should be 3.15.) This provides
us with a matrix A and a right-hand side b. For the case below, we will indicate how A and b
need to be adjusted.

a.2 1.
2.

a.3 1.

matrix A does not change

the right hand side b changes: instead of computing each time (¢, z?) we need to
compute (¢, 2% — (1 +z)(1 + 4))

. at the end @ = Y7 ¢;¢i(z) and w = 1+ 4z + 0 cigi(x)

We have: a(v,u) as before. But now, u(0) is not known. Hence, also use ¢y and co,
ie. u(r) = Y77 cigi(x). The size of the matrix A will not be (n—1) x (n— 1) as in
part a.1 but n x n. It will have one additional row and one additional column at the
beginning (the rest of the matrix is as before), containing (¢g, ¢;) for j =0...n —1
and (¢4, ¢o) for i =0...n — 1. Most of these elements, as before, will be 0.

. We have: F(v) = (v,2%) — 3v(0). Analogously to A, we now obtain b of length n

instead of n — 1. The additional element is at the top of vector b, namely the element

(0, x%).

. In addition, from the in this way obtained vector b we should substract 3v(0), but

since b; = F(¢;) and ¢p(0) = 1 but for all others we have ¢;(0) = 0, we need to
substract 3 only from the first element of b.

a.4 as in a.3, but for b use F(v) = (v,22 — 5(1 + z)) — 3v(0), i.e. in the inner product
computations take 2 — 5(1 + z) and not z?

a.b as in a.3, but now we have in a(v, u) an additional term —9v(0)u(0), which only changes
a(¢o, Po) since ¢o(0) = 1 but for all others we have ¢;(0) = 0. Hence substract 9 from the
first diagonal element of a(v,u)

a.6 see a.5 but now we have in a(v,u) an additional term +9v(0)u(0).
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