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Problem 1 Solve the quadratic equation 22 + (4 + 2i)z + 3 = 0, write the
solutions in normal form.

Problem 2
a) Solve the initial value problem
"+ 62" +8x =0, x(0)=0, 2/(0) =8.
What is the maximal value attained by this solution z(t) for ¢ > 07

b) Find the steady-state solution of the equation
2" + 62" + 8z = 4 cos 2t.

Problem 3 Find general solution of the equation
Y’ +y =3z + tan(x).
(Hint [(cosz) 'dx = In|secx + tanx|.)

1 ¢
a=ly 3
a) For which values of ¢ does the equation Ax = b have a solution for any b
in R??

Problem 4 Let

b) Find an LU decomposition of A (the result will depend on the parameter

).

Problem 5 Given the following vectors in R*
1 0 4 3
10 10 -3 -2
V) = 21 Vo = 1 ; V3 21 Vy 1 )
0 -1 4 1

let V' = Span{vy,vq, v, v4}.
a) Are the vectors {vy, Vs, vs, vy} linearly independent? Find a basis for V.

b) Find an orthogonal basis for V.

c) Does there exist a vector u # 0 in R* which is orthogonal to vy, vy, v3, v4?
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Problem 6

a) Find (complex) eigenvalues and (complex) eigenvectors of the matrix
1 -2
1 3

Ty = T — 219
xrh = w1+ 31

b) Find the solution of the system

that satisfies the initial conditions z1(0) = 1 and x2(0) = 1. Write down
the answer using real-valued functions.

Problem 7 Suppose that A is an m X n-matrix with real entries. Prove that
x - ATAx > 0 for each x in R” and therefore each real eigenvalue of the matrix
AT A is non-negative.



