e Test 4 — Math 203 November 25th 2024
NS CLOSED-BOOK — ATTEMPT ALL QUESTIONS
TIME ALLOWED: 1 HOUR

Calculators and notes are not allowed. To obtain full credit you should show all

your working clearly and concisely. You may attempt the questions in any order.
All questions are worth equal marks.

~ a) Define what is meant by an eigenvalue and eigenvector of a matrix A.
g E') The Cayley-Hamilton Theorem states that any matrix satisfies its own characteristic equation

e characteristic polynomial is p()), then p(A) = 0). Verify the theorem for the matrix
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‘Question 2 Find the eigenvalues and eigenspaces of the matrix

and a diagonalization of A if possible.
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Question 3

P {or ea. Prove each true statement or find a counterexample for cach false one.
a) Let Abea3

X 3 matrix with eigenvalues 2,3 and 4. Then det(A) = 9.
b) Let Abea3x3 diagonalizable matrix, such that A2 has eigenvalues 1,4 and 9. Then A has
eigenvalues 1,2 and 3.

_3 y
¢) There are at least two 2 x 2 matrices, with eigenvectors ( ; ) and ( 9 ) corresponding
to the respective cigenvalues -2 and 0.
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- d) There is no matrix A that has the vectors | 1 0
NS 1

1 | as eigenvectors corre-

g 1 2
- sponding, respectively, to the eigenvalues of 1,2 and 3.
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p(1)t? + p(0)t*. Find T(p) when

; | = p(0) = p(1)t —
Question 4 Define 7' : Py = Py by T(p) p( o j
T (p) -l: !:+ t2. Is p an cigenvector of 77 1f so what is the cigenvalue!
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