Num. Methods in CAE — WS 19/20 — Short solutions

Exercise 1 (13 points):
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(b) No, since A is not strictly row diagonal dominant.
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(f) No, since strict row diagonal dominance of A is sufficient, but not necessary.

Exercise 2 (7 points):
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Exercise 3 (14 points):
(b) Re(cy) =0 for all k and ¢, ~ 1/k
0, k=+4,+8 +12, ...
(c) :—# 1, k=d41,43,+5,...
9, k=42 +6,+10,...

(d) Ti(t) = _%ejt + %efjt _ %e%t—i—%e*w _ 3%63]1_1_ 3%673]1
(€) S;(0)=Sp(m/2) =0, Sp(m/4)=1

Exercise 4 (12 points):

(a) U}1:2+h_2+h—2 tlzh
3 6(h*+1)

2 4 6 8 2 s
(b) wo=2+0 o B Ry g e LNy
k=2

(©) yt)=2-5 +0@)



Exercise 5 (14 points):

(a)
(b)

= 3/2
min{F(z): z € [1,2]} = F(V/2) = V2, max{F(z):z€[L,2]} = F(2) =3/2,
—  F(z) €[v2,3/2] C [1,2] for x € [1,2].
a priori estimate: Since F” is monotonically increasing on [1, 2],
L =max{|F'(z)| : x € [1,2]} = max{|F'(1)|, |F"(2)|} = 2/3 and n = 21.
F is contracting, hence Newton’s method converges;
/2 has multiplicity 1 (f'(¥/2) # 0), hence convergence order is at least 2.
Since F”(z) = 4/z* > 0 and F” is monotonically decreasing on [1, 2],
M = max{|F"(z)/2| : x € [1,2]} = F"(1)/2 = 2.

Quadratic convergence: |21 — V2| < 21078, |240 — V2| < 8- 10716,



