MATH 321: JORDAN AND REAL JORDAN FORM Quiz 4 [20pTS]

Your PRINTED NAME indicates you read Chapter 5 of the notes:

Problem 1
Problem 2
Problem 3
Problem 4
Problem 5
Problem 6

Problem 7

Problem 8

Problem 9

Problem 10

Problem 11

Friedberg, Insel and Spence 5th edition, §5.4#2a, c, e, page 320.
Friedberg, Insel and Spence 5th edition, §5.4#6, page 320
Friedberg, Insel and Spence 5th edition, §5.44#36, page 325
Friedberg, Insel and Spence 5th edition, §7.2#4a, b, page 503
Friedberg, Insel and Spence 5th edition, §7.24#5a, d, page 504
Friedberg, Insel and Spence 5th edition, §7.3#3, page 515
Friedberg, Insel and Spence 5th edition, §7.3#8, page 516

Let A = { 6 4 . Find the eigenvalues and eigenvectors of A. Is A diagonalizable

10 6
as a real matrix? Is A diagonalizable as a complex matrix? Find the real Jordan form
associated with A.

2 4 —4
Let A= | —1 2 —1 |. Find the eigenvalues and eigenvectors of A. Is A diagonalizable
1 4 -3

as a real matrix? Is A diagonalizable as a complex matrix? Find the real Jordan form
associated with A.

-5 4 0 -4

-1 8 -2 -7 . . . .
Let A = 5 1 1 3 | You can check this matrix has eigenvalues of A = 1+2;

-1 1 -2 0

repeated. In fact (and please, understand, I do not want you to actually find these vectors)
there exist nonzero vectors v; = a; + tb; and vy = ag + by such that:

(A= (1+2i)l)v; =0 & (A= (1+2i))vy =1y

If L(x) = Ax then find [L]g g and [L],, with respect to the bases 8 = {a1, b1, az, b2} and
’V - {'Ul,'UQ,U_l,'U_Q}.

Suppose V is a vector space of dimension 4 over R and T : V' — V is a linear transformation
and there exist nonzero vectors vy, v9, v3, v4 such that:

T(vy) = Tvy + vg, T(vg) = Tvg, (T'—41dy)(vs) = 0, T'(vy) = 4vy

Add a needed condition (if any) and find a Jordan basis § for 7" and calculate [T]5 5. Also,
calculate det(7T") and trace(T).




Problem 12

Problem 13

Problem 14
Problem 15

Problem 16

Suppose A is a 6 x 6 real matrix with characteristic polynomial p(t) = (t—3)3(t—2)?(t—1).
What are the possible Jordan forms associated to A. For each form determine the minimal
polynomial for A.

Let T': V — V have basis § = {v1,...,v,} for which the matrix of 7" is in Jordan form:
[Tgs = Ja(3) ® J2(3) @ J1(3) @ J1(3) ® Ju(6)

Select vectors from [ to construct the basis for each eigenspace and generalized eigenspace
for T'. That is, find 3; C § for which &, = span(3;) and v; C 8 for which span(v;) = K
for each eigenvalue of T

Show P LetAP = ¢! 'AP for any invertible matrix P € C™" and matrix A € C™™.
If A= Jy(3)® J3(7) then calculate e

Friedberg, Insel and Spence 5th edition, §5.2#15b, ¢, page 280.



