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Factor these two matrices into A = SAS™!:
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If A=SAS ' then A®=( ) MY dand A~ =( Y ) ).
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If A has A; = 2 with eigenvector x; = [1] and Ay = 5 with x; = [}], use

SAS ! to find A. No other matrix has the same A's and x's.
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True or false: If the columns of § (eigenvectors of A) are linearly independent,
then

(a) A is invertible (b) A is diagonalizable

{(c) S is invertible (d) & is diagonalizable.

D) A =55"" — AT -(sA5) = sns”]
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Write down the most general matrix that has eigenvectors [ and
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The matrix A = [§ 1] is not diagonalizable because the rank of A—3/ is
Change one entry to make A diagonalizable. Which entries could you change?
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(Recommended) Find A and § to diagonalize A in Problem 19. What is the limit
of A* as k — oo? What is the limit of SA*S~!? In the columns of this limiting
matrix you see the

@) A= Z# Zj

det (AT = |17

= }\Z—/.z,\+ 0-3C - 0.1
= A" -l2 ) ~ .z
=\~ 10)(} - 0.2)
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Suppose that A = SAS™!. Take determinants to prove that det A = 4147 --- 4, =
product of A's. This quick proof only works when A is



30.

det A = At (5) et (1) et (57°)
= et () At () oot (1)
= Jet (s57) dd ()
> Aot (2) et (1)
= det (A) = AN A,
0,4/7 wrks M/A(rz A s a/‘ajm/,za!/c.

(Recommended) Suppose Ax = Ax. If A = 0 then x is in the nullspace. If A # 0
then x is in the column space. Those spaces have dimensions (n — r) +r = n.
So why doesn’t every square matrix have n linearly independent eigenvectors?
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