
Poll

Three things 1) Linearity in the first variable
.
2) (almost) Symmetric

-

Hy . 3) (strict) Positivity .
I) (at R' , y) = fatal ,Ty>= (n,Ty) +Catty> = (xn) t (K

'

, 4) .

2) (4.a) = ( 4.Tx> = LTX.yt-cx.TYT-fx.at .

3) A self -adjoint operator is diagonal
-Hable in an orthonormal basis fu ,

- - -

,
Unl (say hi's are corresponding eigenvalues.)

(kik) = La,Tx) (let taut - - -+ awn)

= (Acht . - t Arun , taut . - - tank))

= (A-vi.Tajvj)

= Lani , djajuj )

= djhiajdij = Ia di Ai' 20 as di > o for all i
.

It is zero if and only Tf all of diAiko c⇒ a-=o as di> o
. ⇐ X= O

.



For a real matrix
, symmetric = self - adjoint .

It is diagonalized in an orthonormal basis 34 , -
- -Nnl (w/ corresponding eigenvalues di , - -

> Xn) .

For A-Quit - - - c- Arun
,

1/7412=1194114 - - - + Kanun 112 ( Vi's are orthogonal to each other) .

= aft . - tan (Vi 's are of length I and A-ER)
.

Now
.
At Aaiht - - t Aawn

so that HAWK (dad't . . - t Huan)
'

as d is the one
= dice,Vit - - it Ananth

⇐ Heft . - - y Kauz
with the largest
absolute value

.

= if - Hall
'

-

'

. HANK IN . Hall
.

Counterexample : A ohh eigenvalues 0 well give a good source since then d would be zero
.

A- (8 '

o) and a- (9)
.



Plug in ei . ej combination ⇒ A's columns are orthogonal bk Aei is just the ith column of A .

(i # j )
Now

,
we need to show that the lengths of columns of A are the same

.

Ply in eitej.ee. -g. ⇒ (Aeit Aej) . (Aei -Aej)-O k¥4 Aei . Aei = Aej .Aej
(itj ) b/c Aei .Aej = Ag. aAei

( U ou = V - U )
.

So
,

let c = FATE for any i (note that we Just showed that C does not depend on)
the choice of T

.

Then
, by what we have

proven so far,
C
- ' A = U for some orthogonal matrix U .

What happens for complex matrices ? Instead of Aei . Aes. = Aej . Aei , we have Aei . Aej-o-Aej.AE .

Free Poll



(a) False .

Orthogonal matrix preserves LENGTH !
(d) False

i. symmetricmatrix , say (
i

i)
.

(b) True .

① Orthogonal matrix has orthonormal columns
(e) True

AND orthonormal rows !

② AtA=I
,

then AEA' '
.
so AAt⇒

ATA- I
. Unitary :(

dkl.CAT#AtidetCAtAI--1 .

It

(c) True
detttt)deHA)

If TT*=L ⇒ T*T=L .

So .TT#--I--T*T .

"
detttttdettttt




