Num. Methods in CAE — WS 14/15 — Short solutions

Exercise 1 (9 points):
(a) det(A)#0

(b) Yes, since A is strictly diagonal dominant.

(c) Yes, since A is symmetric and positive definite (Sylvester’s criterion).
(d) w(l) = (07 _17 1)

Exercise 2 (12 points):
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Exercise 3 (16 points):

(a) f is continuous, strictly monotonically increasing and changes its sign on [0, 1].
(b) =z =1/2
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(c) F(x)_ex—:tl’ F(m)—m-

For z € [0,1] we have 0 < z < e” and therefore F(x) € (0, 1).

Since F” is strictly monotonically decreasing, we obtain L = 1/4 < 1 from investigating
[F7(0)] and [F'(1)].
(d) f'(z) # 0 for all z, hence f'(x*) # 0.

(e) |wo— x*| <1 and the formula for quadratic convergence yield |r3 — z*| < 1/24.

Exercise 4 (16 points):
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(b) ps(h) = h—h?>+

(c) yt) = (t—1)— (t—-1)2%+ 5“%1)3 + O((t—1)Y)



