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1. Use the process in Schur’s Lemma to find an unitary matrix U such that U~ AU is an upper

triangular.
5 1 =2
A=10 1 4
0 2 -1
5
(a) Since the first column of A is |0|, we can consider the first step of the Shur’s lemma is
0
done!
1 00
Pick Uy =10 1 0
001
(b) Let
5l =21 [5]x ]
012 -1 0
~ 1—A 4
]A—)\[]_‘ 5 _1_)\’—(/\—1—3)()\—3)

. 11 . [-1] . 1 [-1

S oo . e - 1
Pick ¢, such that ¢ is perpendicular to ¢;. Pick ¢ = - { }

V2 |1
J g g 1 _1 1 ~*~~_ _3 *
U:[Ch Q2}—\/§[1 JmmdUAU_{O J
1100 1 0 0
-1 1
0 0o L L
V2 V2
(c) Combine (a) and (b).
1 0 01T O O 1 0 0
-1 1 -1 1
U=Ulb=10 1 0|0 5 5|=10 %5 &
V2 V2 V2 V2
Check: .
10 0 2 1 2]t 0 0 5 % =L
UAU= 10 75 7| |01 3]0 5% 5[=0 -3 -2
(- o
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2. Please provide a square matrix A that A is diagonalizable but NOT unitarily diagonalizable.

Solution :

example for Section 9.3 problem 19 (j).

3. Please provide a square matrix B with all eigenvalues of algebraic multiplicity 1 and B is
NOT unitarily diagonalizable.

Solution :

counterexample for Section 9.3 problem 19 (j).
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