Problem 3 Let K and L be invertible n x n matrices. Show that the following statements

are true.

3.a) KL is also invertible. (5 points)
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3.b) (KL)"! = L'K~!. (5 points)
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3.c) If K is a symmetric matrix, i.e, K;; = Kj;, then K™! is also a symmetric ma-
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Problem 4

4.a) Give the definition of the rank of an m x n matrix. (2 points)
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Problem 5 Find all real numbers o for which the solution of following initial-value problem
tends to zero ast — co. (10 points)

Y'(t) +ay(t)=e, (4
y(0) = 1. (29
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Problem 6

6.a) Give the statement of Abel’s Theorem on homogeneous second order linear ODEs. (3 points)
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6.b) Let p and ¢ be real-valued functions defined on R. Show that if p is differentiable and
p(t) > 0 for all £ € R, then the Wronskian of any two solutions of the differential equation:

[p(t)y']' +q(t)y =0, (* E

0
is given by W (t) = ——, where c is a constant. (7 points)
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Problem 7 Let f : [0,00) = R be the function defined by:

3 . for DE5E<E,
f(t) = b
3e for 1>2.

7.a) Express f in terms of the unit step function. (5 points)
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7.b) Find the Laplace transform of f and simplify it as much as possible. (5 points)
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Problem 8 Find the general (real) solution of the following system of ODEs. (10 points)
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8.4) Solve the following initial-value problem. (10 points)

z) = 3z, + 275 + 3¢¥,
Th = T, + 215 + €¥,
z1(0) = z2(0) = 0.
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