6. Let
A= (4 7)
__% 1k
Find the eigenvalues of A and prove that A is diagonalizable, i.c., there is an invertible matrix P

such that P~1AP is diagonalizable. Furthermore, P can be chosen to be an orthogonal matrix, i.e.,
& matrix whose columns are unit vectors and whose distinct columns are orthogonal to each other.
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7. Let A be a 3 x 3 symmetric matrix with real entries, and i
H i have eigenvalues Ay = 0, A = 6, and
Az = 3. Let uy, uy, and uy be corresponding eigenvectors (normalized to have length 01:‘.!} : 'FW A -

(a) Since A is symmetric and A, Az, and Ay are all different, it follows that

W ug=u; -u3=uz-uy= O

(b) The 3 x 3 matrix P = [u, | uz | uy| satisfies
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A [0 {.0.6 J (fill in the entries of this 3 x 3 matrix)
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(c) Let P be the matrix of normalized eigenvectors from (b). Then A = PDPT, where
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Al o
g : g GJ (fill in the entries of this 3 x 3 matrix).
(d) The eharacteristic polynomial of A is (—tj‘(é"t)'(ﬁs—ﬂ




