Tk R

#4:  SOLUTION
Quiz 12 5L EHA: 2021/06/02

ik

WARES, BRERIEEHEMA®
B ER. ARERATFHM. TES, e

1. Find an unitary matrix U and a diagonal matrix D such that D = U~'AU, where

2 0 1—=2
A= 0O 3 0
1+72 0 1

2—X 0 1—i
A=X|=| 0 3-=X 0 |=-X3-))?
I+i 0 1-2)\

Sy 1—i 0
_',)\120, ?71: 0 ,)\2:/\5:3, Vg = 0 ,?73— 1
1 1 0
Notice that {#;, Uy, U3} is orthogonal.
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2. Prove the following two statement.

(a) The product of two commuting n x n Hermitian matrices is also a Hermitian
matrix.

(b) The product of two n X n unitary matrices is also a unitary matrix.

(a) Let Hy, Hy are Hermitian matrices, i.e. Hf = Hy, Hy = H,. Since H;1, Hy are
commuting, i.e. HiHy = HyH, (H1Hy)* = HyHy = HyH, = H{H,. Hence HyH,
is a Hermitian matrix.

(b) Let Uy, U, are unitary matrices, i.e. UjU; = [,USUy, = [. (U Up)* (U Us) =
UsUs (U Uy) = UsIU,. Hence UpUs is a unitary matrix.

FIRIEIEHE, AR ERIEES, MAEBEE, R EERIRURAEIE
https://forms.gle/VrrVUnh5p1kbhYPCS8

page 2 of E



