
CPSC 536 f Oct 31
,
2025

Rayleigh quotients
:

&p (F)=

(A-A ) =
B

T

a : [s] , un())
- 2xST

in suddle1 win



- 1 . 5 ,

12 : [29]

R(y(i)):

·a
Yo·X +O



- 1 .75

IR2

·YoX +O
Suffices to look at X2xy2 = /

The ! Any continuous function on

V = G(x, - -> Xnx))xX-+



- 1
. 8.

(or any compact subset ofL

attains its maximum somewhere

Calso-- minimum--J
.

E
i g . IR2

·YoX +O
Sa



- 2-

H .
B,

Rp(c) = Rp() VOR

So really

By "lives"
on Sphere X-xy2 +7

or1RIP2 or etc.
-

nuh

Thm- Fix symm DCLR
· Consider * sit .

RIE-maxRy(t)
i = 2

.

notation :

* =

argmax Rp(V)

le . g . max
likelihood estimators , etc .

)



- 2.-

Then if

↓ R( = maxvale
e

-

then

At - 1

and X is the largest eigenvalue

max-min

#michmost
I A is not symr

RA = R(ATAT)12



- 2 .
2-

Proof :

(1) attains its mox oh

⑪ " at* Consider for

any CRV (write for
*)

Ry( + sn)

and
, for simplicity , assume

u + T -

(tsu)



- 2.3-

A/ · (s)
T

(Y+-(v +5)

(V + (i) -( + (i)

= V .+ +2= + 0(24)
order 92

really
g2( : )

- F + 0(5) ,
58

I

ExactTras)"Ole



-ar
370

- (1 + (54)

~d
Al+ ) ·( en)
-

(AF) ·()+An-P(A)
+ O(84



= (A= -) + 2a((Bu) - v)
Since

+ 0(a)
A + AT

(A) - (A)
symmetry
A = AT

= u · (A)

Ry(s) =
(A + sil-Foil)

·ii.



-

3
° (Termol

+

5(2 (B-v)/voit
*

0(st

= go + &'Proprational (Au-rt
+ e
-

+ 0(2 must be o

=> If IV

we must have Ac + Y
-- ??



- 3-

Lemma : VA
,Fu ,

b
,
fixed

,

ECIT
,
E-0

-

11 A + su) - 6/12

+ so Terms + &'Term , + Termz
,

where

Term
,
= 5 . (AD-A55) ·

I,e .

& 11 A + su) - 5112 = Term ,

Special case D-I
,

bir


