FEE—4RIECEY 2023 &, HIRE

R , W&

AREAHE 10 B (BSEHE) > A 11 B - WARENRE > BUZSHMEEAS -

EilZaH:

c BEF—RER-BELEREN  TEE8—BNRLHER > BRIJEHERERESE
4 o

o AEJEBBEERASER

- STEEFRLERE  WEARSRBNGTEHNIH -
REFERRE  mERTERERTNASFEWD -

ELmiB T  BrAERCHEELRRER

SEIARGEN : HEBRE

B> —EEBSEEME W o ?sﬂ AR EEE -
7 RS RO -  (FERE - FARERH -

FEEHCTEEHMEE » ZRFHERRAEIERE -



FEE —ARIECEL HAZRZ - Page 2 of 10 06,/15/2023

1. (10 points) Express = in the form a + bi, where a,b € R, if
s=—14i, w=2344i

Answer: £ =
w

2. (10 points) Find the five fifth roots of sin(30°) + i cos(30°). (need not simplify)

3. (10 points) Let A is an 3 x 3 complex matrix with det(A) = 2+ 3i. Please the value for det(:A)
and det(A*).

Answer: det(iA) = , det(A*) = , det(A?) =
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2
4. (10 points) Given the coordinate vector v'p = |—1|. Please find the ¢ and v”3 when the

3
ordered basis B and B’ for P, are

B=(*—x 2vr+1, —2-5), B=(1, 2+1), 2+72)%

=|
oy
I

Answer: v = ,
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5. (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’: - CB’,B: - RB’,B’: —  and RB,BZ

Is CICBjB/ or CB/,B?
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6. (10 points) Find an unitary matrix U and a diagonal matrix D such that D = U™1AU. Also

find where
2 0 1—1
A= 0 -3 0
1+7 O 1

Answer: D = U =
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7. (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 N Ot

S O NN = O

SN O O O

—1

o = O O
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8. (10 points) Find a polynomial in A that gives the zero matrix.

(410 0 0 0 0 0 0
040000 000
009 1 0 0 000
000 9% 0 0 000
A=100 0 0 9% 1 0 0 0
000 0 09 1 00
000 0 0 0 9 00
000 00 0 0 40
000000 004

Answer:

9. (10 points) Prove that every 2 x 2 real matrix that is unitarily diagonalizable has one of the

b d|’ |-

following forms: [a b] [ ab b] , for a,b,d € R.
a
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10. (30 points) Prove or disprove the following statement:

(a) every unitarily diagonalizable matrix is Hermitian.

(b) If U is unitary, then (U)~! = UT.

(¢c) every unitary matrix is normal.
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(d) If A* = —A, then A is normal.

(e) det(Cpp/) =1if and only if B = B'.

(f) If Cp p is an orthogonal matrix and B is an orthonormal basis, then B’ is an orthonormal
basis.
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11. (10 points) Please give a n x n matrix (REIERE » (BEFEIEH) such that

(a) is diagonalizable but NOT a normal matrix.

(b) is diagonalizable but NOT unitarily diagonalizable.

(c) is unitarily diagonalizable matrix but NOT Hermitian.

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

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

Question: m E E @ B B B E g @ @ Total

Points: 10 10 10 10 10 10 10 10 10 30 10 130

Score:




