Linear algebra Solved examples, Arun Ram August 30, 2026

14 Eigenvectors and diagonalization — Assignment questions

14.1 Eigenvalues and eigenvectors

EV1HS56. Let A = G ?)

(a) Find the eigenvalues and eigenvectors of A.

(b) Find P, D € GLy(Q) such that D is diagonal and A = PDP~1.

2 -3 6
EV2HS57. Let A= [0 5 —6
0 1 0

(a) Find the eigenvalues and eigenvectors of A.

(b) Find P, D € GLy(Q) such that D is diagonal and A = PDP~1.

EV3HS58. Let A = (_01 (1)> viewed as an element of Msyo(R). Show that A does not have any
eigenvalues or eigenvectors. Conclude that A is not diagonalizable as an element of My o(R).
EV4HS59. Let A = <01 (1)> viewed as an element of May2(C).

(a) Find the eigenvalues and eigenvectors of A.
(b) Find P, D € GLy(C) such that D is diagonal and A = PDP~1.

Conclude that A is diagonalizable as an element of Mjxo(C).

EV5HS60. Find a matrix A € May2(C) that does not have 2 linearly independent eigenvectors.
Conclude that A is not diagonalizable.

14.2 Diagonalization

-4 0 0
EV6HS79. Let D=| 0 3 0. Compute D'°.
0 0 2

EVTHSS80. Assume A = PDP~!. Prove that if k € Z~o then A¥ = PDFP~1,
EV8HS80b. Assume A = PDP~! and D is invertible. Prove that if k € Z~( then A=F = PD=kp—1,

EVOHSS1. Let
14 -1 0 ~2 2
S A O S G

(a) Compute P~! and prove that A = PDP~!.

(b) Compute A* for k € Z.
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EV10HSS82. Let

Tn % % 0
Zn = | pn and T = % % %
n ot
(a) Show that
Lo N
if P=(2 0 —2| then P'=|-3 0 %
I ——
(b) Show that T = PDP~!.
(c) Let ro,po, wo € R and let
0
zo=|po|. Compute h_)m T xg.
wo n o

(d) Explain how this is used in applications to genetics.

14.3 Diagonalization with symmetric, hermitian, orthogonal and unitary matrices

1

EV11HS67. Let A = ( 1 _11> Find an orthogonal matrix @ € O3(R) and a diagonal matrix

D € Mosy»(R) such that A = QDQ".

EV12HS68. Let A = (_11 i) Find an unitary matrix @ € U2(C) and a diagonal matrix D €
Ms42(C) such that A = QDQT.

1 01

EV13HS69. Let A = (0 10

>. Find U € O2(R), V € O3(R) and S € Msx3(R) such that S is
diagonal and A = USVT.

EV14HS70. Let A = <O 1). Find U € O2(R), V € O3(R) and S € Msx2(R) such that S is

0 0
diagonal and A = USVT.
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