Solutions for CS3331: Test 3, Fall 2009
13:10-15:00, January 8, 2010

I. (50 pts) Write Matlab codes to solve the following problems.
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(15 pts) 1. Using sin(z) =~ 332, “5—, we have

sin(1) =1—1/6+1/120 4+ 1/5040 — 1/40320

(10 pts) 2. H=hilb(4);
b=ones(4,1);
x=H\b

(10 pts) 3. format short;
A=[-5, 2, 1; 2, -5, 2; 1, 2, 4];
P=poly(A)
X1=roots(P); X=sort(X1)
Yi=eig(A);  Y=sort(Y1)
d=norm(X-Y,2)

(15 pts) 4. fzero(@(x) (x*exp(-x/2)+2xexp(-x/2)-0.5),5)

II. (40 pts) Answer the following questions.

(10 pts) 5. The nonlinear systems of equations are listed below.

¥ — 10z + Yy — z = =3
v o+ 10y — 20 — 2z = 5
r + y — 10z + 2sin(z) = =5

(5 pts) 6(a) [f(z) — f()] = Vo +2 - V5T2| = L2022 < gz — |, where 0 <
s < 1.

(5 pts) 6(b) The fixed point is 2, that is f(2) = V2 +2 = 2.

(20 pts) 7. Refer to the lecture notes.



IT1. (60 pts) Answer the following questions.

(20 pts) 8.
(a) To(x) =1, Ty(z) =z, Th(x) = 222 — 1, T3(x) = 42 — 3z, Ty(x) = 8x* —82% + 1.
(b) easy
(c) (Tv,To) = m and (T}, T,,) = § for n > 1.
(d) cos(Z(k+3)), neN, ke Z

(20 pts) 9.

(b) 0.25 L2233 4 1. DD g gq. 2025

) (2.5—2)(2.5-5) (5—2)(5—2.5)
(c) 0.25—-0.18 (x —2)+0.044 - (x — 2)(z — 2.5)

(d) 0.044 -2 —0.378 -z + 0.83

(20 pts) 10. (a,b,c,d) = (1,2,0,—1)



