RS

(8

FEE—4R 18T 2021 &, |

Z R - 2021/06/24, 09:10 - 12:00,
WEE LR - 12:10
ZEHRNE : Google Classroom

EEAA:

o AREFAERFS > BRI - AELERIRBRERNME/SFENIFFENEL  HREFEE LRH
AVERR - A/ EFHERE -

- FERBRRERE - BRTFEEFIRNGE  MEFZHNEE - BEFREERNEFERNEE (FIEMH
ERATIRER) - RAFEEERBRSAS » BREFFEENRER » EMREEHEML -

. BREEERSEA—M pdf 18 > EEFEMLEEE - F—EA L HIRURES - S—EREZRER > B
E AR R SR R A kSR -

o IEBREFRTEIRER - ERBPFERINKBIE ZSHIETEA -



FEE — 4R EX HAZRZ - Page 2 of 2 06/24/2021

5 points) Find the coordinate vector of o3 4+ 322 — 4z + 3 in P relative to (2% — 22,22 — 2,2 — 1,2° + 1)
5 points) Express (v/3i — 1)% in the form a + bi for a, b are real numbers. Find a, b.

(
(
3. (10 points) Find the six sixth roots of —8i. (need not simplify)
(10 points) Find a vector perpendicular to both [0,4,1 + 4] and [1 +4,1 — i,1] in C3.
(

10 points) Find the matrix representations Rp g, Rp/ pr and an invertible C' such that Rp/ p/ = C’*lRByBC
for linear transformation T': Py — P» defined by T'(p(x)) = p(z+1) +p(x), B = (2%,2,1), B' = (2 + 1,2+ 1,2).

6. (10 points) Find an unitary matrix U and a diagonal matrix D such that D = U~' AU, where

—1
0

3
A= 10
] 3

1

S N O

7. (10 points) Find a Jordan canonical form and a Jordan basis for the matrix A.

10 0 -1 0
01 0 0 O
A=10 0 2¢ 0 O
00 0 22 0
5 0 -1 0 2

8. (10 points) Answer the following question.

1. Find the eigenvalues of the given Matrix J.

2. Give the rank and nullity of (J — A\)* for each eigenvalue A of J and for every positive integer k.
3. Draw schemata of the strings of vectors in the standard basis arising from the Jordan blocks in J.
4

. For each standard basis vector €}, express Jej as a linear combination of vectors in the standard basis.

210000000
020000000
002100000
000200000
0000 i 1000
00000 i 100
0000O0O0 i 00
0000O0O0TO0 20
00 000O0O0O0 i

9. (5 points) Prove or disprove the following: For a square matrix A, we have det(A*) = det(A)

10. (5 points) Prove or disprove the following: If U is unitary, the U also an unitary matrix.
11. (10 points) Find all the possible a,b, z € C such that matrix [IZ) a] is unitarily diagonalizable.
z

12. (10 points) Show that the n* roots of z € C can be represented geometrically as n equally spaced points on the
circle 22 + 3% = |2|?.



