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①1 . Complex inner product

• Recall : c.Fig> = JR = ¥"y= CITY> if F. Ty C- Rn

Gig> = <Ji>

↳ but NOT hold for complex case

→ LT C- In

Taif > = y✗
conjugate transpose

n

= ¥
,

Fi- Ui

p plug
into projection formula given by thequestion

a) WTS : projñc✗ñ ) = ✗I

Pvojñcdti ) = a

= ⇒u¥ñ
= %¥¥a=⇔



b) orthogonality principle : <his >= Jtf_-o

WTS : <Test_ profit >⇒

i

↑ T-profit
→ñ
profit

let's show this mathematically !

→ < his_ projects>

= (T- project# I

= (y%)*ñ 2 ( A-BEAT-13TChiu>

[A-137=-1*-13+1

= ⇒a- ( ¥;ñ)*ñ

⇒a- (¥>)*⇔u
squared norm 116112
t

= #a- 'ñ anti>ER

.
:⇔>* =Chin> (no complex component!)

= T*ñ - Erin>* .

=T*ñ- <Tin>* = THE- (TAT)# = 8*8-8*4=0
✓

↳

CAB)*=B*A*



Note : Generally for his C- ①
"

, <his >1=50>I>

→ Correct:(Tris > = ( (Tiu>)*

But orthogonal case doesn't matter b/c they end up being zero Fe .

<T-png-ufvl.ie > = (chit-projects>)* = (o)# = 0

formula given by the question

c) projects (8) = ACA*At'A*ñ
↓

WTS : If TEAL , IEC , then PÑJCOICA) (Tr )=L

ProjcokA)Ctr ) = ACA*A) -'AAL

= ACA*AHA* (AI)

= ACA#AMCA-✗A)¥ = AF=L
-

I

d) Show that < Tt -PVOJCOICA) Put it> -0 Tf BE COICA)

(I- project, Fu ) , To>
= To* (K- PÑjcoicatu))

= ( AI)* (ti- PwJaxaiʰD
= #A# ( Tr-PWJaxAXÑD

= ¥*A*ñ-⇒ AX-pw-jaxaitul-xx-AX-h-Fx-AX-A.CA#AHAtkrwYyu-7

ACA*AHA*ñ = 1*-1*4 -*A*ñ=o✓



e) Ats orthonormal if {
< a%Ñ>= ☒ * aY=o

HATH =FEE> =E*E=l

→ A*A=I

A = [ AT. .. ah]

A*=

-1¥;)
AT__[÷i
⇒I

i. A*A= [ F.
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ñ*ñ, - - - Han
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ynanTakai

=/
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i. ? ]
= -2mn ✓
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Plugging into (c) ,

PWJcoun.in = AlAHAHA#I = AA# Tr
I


