Diagonalization

Name: Unique ID:

Problem 1. Suppose that A is similar to B. Show that x(t) = x5(t).

Problem 2. Suppose that A ~ B so A= XBX ! and consider v € £g()\). Show that Xv € £4()\). (This
is the key to proving the formula £4(A) = X - Eg(A) stated in class.)



Problem 3. There is only one matrix A whose eigenspaces are

1 -1 0 0
3 -2 1 -1
E4(—3) = Span 0 Ea(5) = Span 1 €4(11) = Span ol -2
0 -2 -1 0

Find A. You may do any calculations on a computer, but you must show your steps and explain your
reasoning.



Problem 4. Consider the matrix A given by

—47 12 -204 24

20 -7 88 4
A=11 4 53 4
—4 4 =20 5

Show that A is diagonalizable and find X and D so that A = XDX ~!. You are free to outsource annoying
calculations to a computer (like factoring x 4(t)) but you must show your steps to receive credit.



-3 6
-3 6
such factorization exists, then explain why.

Problem 5. Let A = . Write A as A = XDX ! where X is invertible and D is diagonal. If no

Problem 6. Let A = [_1 g] Write A as A = XDX ! where X is invertible and D is diagonal. If no

such factorization exists, then explain why.



1 -1
Problem 7. Let A = 1 nE Write A as A = XDX ! where X is invertible and D is diagonal. If no

such factorization exists, then explain why.



—1+2 212

Problem 8. Let A = {—i 41 2i-1

] . Write A as XDX ! where X is invertible and D is diagonal.

141

7

142
Note. The equation (g) = i justifies that /i =



