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1. (10 points) Express = in the form a + bi, where a,b € R, if
r= 144, w="5+4

Answer: £ =
w

2. (10 points) Find the five fifth roots of —sin(60°) — i cos(60°). (need not simplify)

Answer:

3. (10 points) Find an nonzero vector perpendicular to both [i,0,1 — ] and [1 44,1 — i, 1] in C3.

Answer:
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4. (10 points) (1) Find the projection matrix P that project vectors in R* on W = sp([—1,0, 1], [1, 1, —1]).
(2) Given b = [2,7,1], please find the projection by .
(3) If by = a[—1,0,1] + B[1,1, —1], find «, 5.

Answer: P = , by = N B =
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5. (10 points) Find the least-square solution of the below system.

1 1 1 0
x1

-1 0 1 —2
To| =

1 -1 0 —1
xs3

0 1 -1 1

Answer: The least-square solution =
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6. (10 points) Let V' be a vector space with ordered bases B = {51, b, 53} and B’ = {5’1, 5’2, gg} If

1 2 0
Cop=|0 1 —2|,and 7 =23b — 20, + by
-1 0 1

Find the coordinate vector v =
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7. (10 points) Find the matrix representations Rp g, Rp p and an invertible C' such that Rp pr =
C'RppC for linear transformation T : P, — P, defined by T(p(z)) = Lp(z + 1), B =
(22,2,1), B'= (2* — 1,2 — 3,2).
CB,B’: - CBI,B: -, RB',B/: and RB,B:

Is CICBjB/ or CB/,B?
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8. (10 points) Find an unitary matrix U and a diagonal matrix D such that D = U™1AU. Also

find where
2 0 —-1+71
A= 0 -2 0
—1—12 0 1
Answer: D = U =
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9. (10 points) Find a Jordan canonical form and a Jordan basis for the matrix A

Answer: Jordan canonical form =

Jordan basis =

S O O O N

S O O NN O

S O N = Ot

SN O O O
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10. (20 points) Match each matrix with its corresponding properties. Note that each matrix can

have multiple properties, and some properties may apply to more than one matrix.

Properties: (a) diagonalizable (b) orthogonal diagonalizable (c) unitarily diagonalizable (d)
symmetric (e) hermitian (f) normal (g) has reduced row-echelon form (h) has jordan canonical
form

23 0 1 -1
(i) . Answer:
30 -2 5 1

5 —1 =2
(i) | 1 3 —2|. Answer:
-1 -1 4
[ 1 1+4 0
(i) [1—4¢ 2 0. Answer:
i 0 0 3
(1 2 6

(iv) |2 0 —4|. Answer:
6 —4 3
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11. (10 points) Please give the n x n matrices (REAERT - BFEEIEMA) such that

(a) is diagonalizable but NOT unitarily diagonalizable.

(b) is unitarily diagonalizable matrix but NOT Hermitian.

(c) all eigenvalues of algebraic multiplicity 1 but NOT unitarily diagonalizable.

(d) two diagonalizable matrices having the same eigenvectors but NOT similar.

(e) Provide two ordered basis B and B’ are not orthonormal bases, but Cp g/ is an orthogonal

matrix.
2k , A , NTHREARERR
Question: m E E @ B B B E g @ @ Total
Points: 10 10 10 10 10 10 10 10 10 20 10 120

Score:




