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1. (10 points) Given the coordinate vector g = | —3|. Please find the ¢ and v; when the ordered basis B and
-2
B’ for P, are
B=(*—x 20+1, —x-5), B=(1, (1+2), (1+)%)

Answer: ¥ = , B”B -

2. (10 points) Express = in the form a + bi, where a,b € R, if
z2=6—1, w=2-3i

Answer: £ =
w

3. (10 points) Find the five fifth roots of —32. (need not simplify)

4. (10 points) Let A is an 3 x 3 complex matrix with det(A) = 2 + 5i. Please the value for det(iA) and det(A*).
Answer: det(iA) = , det(A*) =

5. (10 points) Find the matrix representations R g, Rp/,p- and an invertible C' such that Rp g = C’1R37BC’ for
linear transformation T : Py — P, defined by T'(p(x)) = p(z — 1) + 2p(x), B = (z%,2,1), B’ = (2* — 1,2 — 3,2).

Answer: CBB/Z y OB/BZ s RB/B/Z and RBBZ

Is C:CBB/ or CB/B?

6. (10 points) Use the process in Schur’s Lemma to find an unitary matrix U such that U~'AU = R is an upper
triangular.

Answer: U=

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

302 -1 0 O
03 0 0 0 O
e 0 0 3 O. 0 0
0 00 5 0 O
0 00 0 5 O
10 0O 0O 0 0 b5
Answer: Jordan canonical form = , Jordan basis =

8. (10 points) Prove or disprove the following:

det(Cpp') =1 if and only if B = B’
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9. (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 Jéj as a linear combination of vectors in the standard basis.

410 0 0 0 0 00
040 0 0 0 0 00
00 9% 1 0 0 0 00
00 0 9% 0 0 0 00
00 0 0 9 1 0 00
00 0 0 0 9% 1 00
00 0 0 0 0 9 0 0
00 0 0 0 0 0 40
00 0 0 0 0 0 0 4]

10. (10 points) Prove or disprove whether every unitarily diagonalizable matrix is Hermitian.

11. (10 points) Find all a € C, b € R such that the following matrix is unitary diagonalizable.

a —2
bi 1—14

Question: 1 2 3 4 5 6 7 8 9 10 11 Total

Points: 10 10 10 10 10 10 10 10 10 10 10 110

Score:




