
Poll

Taking the squares , we get Hayy yy ,f-211×11- Kyu s Ha-yr
.

Let's prove
this !

11241411412-21124111811

= (x, x> to ,y> - 211741 - IHH

E Cain> + CY , y) - 2424731 (CS inequality) careful about the negative sign !

⇐ can> to,y > - La, y > - G.x> b/c 2/42,4> f-212K¥
= Lz-y, n-g> = 112-8112

.

22 - Re = (KY>t Ly ,x) .
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Consider 1122 weth the standard inner product , namely dot product .

Let u= (a. b) and w= (Gso .
Sino)

.
Gszotno = I .

11

Then
, by CS inequality ,

we get (v.w> Elly,
H - HWH

K

A-GSFTBSTNQ Itb .
: aaso-tbs.no

E Etb
.



Poll

we take forgranted that he such Cfg) gives an inner prod .

a) We will apply Gram- Schmidt orthogonal
-ration Process to a basis Htt't A W .

V, K V3

The first one remains the same .

Hi- V.

The second will be modified as t - {i I = t - g%¥f I = t - = f-E
.

X,--B
- pwj Cvs) f
spat"" →

, Sigi, !a¥y .Now . the third one : E- <¥E ft -E) -£ 2
> = ¥

T
-

MUST NOT BE t II = I
• Lt -E.E)= fo

'

HEEE)dt
,

• Lt -Et -E)= gift'- Et'tIt)dt
= tf - 44.43 = 3J = ¥ - ¥ -I tf .I = 3£



= E- ICE -⇒ - I - E- Et + E' - E- E- Etta
.

Lastly , normalization ! 2

of detour : HEH- HH -E)-parte- H- Parth
'

ol →# 1=52 . .
:*

→
*, =L'Edt - ¥ - Effi)

'

• t - I → E- E)=6G -57=61-4
= f - zf - f - II -⇐2¥25

Given an orthonormal basis ,

"
' ÷(t¥tt⇒=BGoE-http .

Tt's ( supposed to be) easy
:

projwfet)= (E.et>E + ( GE -get> (Gt -4) t Clot
'-1243)

,

et)B(lot'-12ft3)
.

= 2. ftotetdt -1Gt -4) -fjdE-atetdt-6.lloE-lzftD.JO/4ot2lzt4sE)etdt=2.ltC6t-4)/6le-4-4l
Note : feet = CE -Det (Integration by parts)1-G - (IOE- 12ft3) -floc-2e-16)

- 126-2)
+39 feet- ¥-242)et( . . )

= G- (87-32e) - (lot-ht -13)

1- Ge -6)(GE - 4) +2 feet -_(tZ3t46t - 6)etc i . )



Pt is the adjoint operator of P . It is DEFINED to be satisfying Cpu ,w>= (v.pts

for all v.w .(=D Suppose that kerP= Empt .
Note that ⇐-P)v E Ker p for any v

b/c p.cz -p) .u= Cp -Pyu -- O .

Hence
, ( Pw , (2-17.0)=0 for any v and

w
.

⇒ ( w
, p*G-p) -Ufo "

⇒ PHI-p) .u=o for any v ⇒ p*=p*p
.

Taking * once more
,

p=p*p ⇒ p¥p .

(⇒ In fact
, you can go in the reverse way .

If p*=P , then p*=p=p= Ptp ⇒ p*CI-p)=o
.

÷ ( w . PHI-Bu)=o for all v.w.
If we restrict u to be in Karp ,

e: (Pw , CI-P)u)=o "

.

it proves (Pw ,4=0 .



(Tp A ,B) = (P'
'

AP .B>

= tr (Btp
- '

Ap)

= tr ( p Btp
- '

A)

= LA , (pB*pD*) b/c KK is the identity .
It

(P
' ')*Bp*

i.Tp*B= (F ')*Bp*=(P*5Bp*=Tp*B .

Ill be proved in class .



(a) False b/c of 8 .

(d) False R=y nonzero vectors

(b) True theorem .

⇒ 1122412112414117412

(c) False Linearity OR symmetric
-

ay
4.

"

Hall
' 2411×112

is not the thing . (e) False A=A* . B=B*
Strict positivity ? Look at the interval

.

Then
,
CAB)*=B*A*=BA .

fed)= f
" on C-to]

O on [0 , I]


