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Problem 1. Consider the invertible matrix A and its cofactor matrix C' given by

1 -1 1 0 -2 1 -1 1 2 3

-1 0 —1 1 0 -3 03 -3 0
A=]-1 1 0 1 0 C= 3 * ok 3 3
-2 -1 =2 0 1 2 1 = * 0

0 0 -1 -1 1 0 -3 3 3 3

Note that C is missing several entries.
(10 pts) (@) Find the missing (4,3) entry of C.

(10 pts) (b) Find x4(0) (the constant coefficient of the characteristic polynomial of A). Hint. This can be done by calculating
a single inner product.

(10 pts) (c) Find the solution x to the system Az = b where b=det(4)-[1 0 0 0 1] T



(20 pts) Problem 2. Consider the system of differential equations given by

ff = 5f — 3g
g = 6f — 4g

Find f(t) and g(t).



Problem 3. The matrix H below is Hermitian with exactly two eigenvalues E-Vals(H) = {A1, A2} where A\ = 2
and Mg is unknown. A basis of Ex(2) is given below.

8 *x -2 x
* 8 * % . .
H=|_ . 8 % EH(Q):Span{[z —i i fl]T}
x —2i 8

Note that H is missing several entries.

(3 pts) (a) The (3,4) entry of H is
(3 pts) (b) The algebraic multiplicity of Ay = 2 as an eigenvalue of H is

(3 pts) (¢) The algebraic multiplicity of Ay as an eigenvalue of H is

(3 pts) (d) The coefficient of 3 in xp(t) is .
(8 pts) (e) Determine if [i 1 —i fi]T € Ex(A2). Explain your resoning,.

(8 pts) (f) Find A. Explain your reasoning.



Problem 4. Consider the quadratic form on R? given by
q(x1,29,23) = (21 + 420 +523)> + (321 — 29 + 23)% + (=221 + 20 — 23)> + (221 + 520 + T3)?

Note that this quadratic form may be written as () = (@, Sx) where S is real-symmetric.
(3 pts) (@) Which of the following adjectives correctly describes q(z)?
(O positive semidefinite () negative semidefinite () indefinite
(3 pts) (b) Which of the following correctly describes the eigenvalues of S7
(O Some eigenvalues of S are positive and some eigenvalues of S are negative.
(O The eigenvalues of S are all nonpositive.

(O The eigenvalues of S are all nonnegative.
(10 pts) (c) If possible, find A such that S = ATA. If this is not possible, then explain why.

(6 pts) (d) If possible, find x # O satisfying ¢(x) = 0. If this is not possible, then explain why.



