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Announcement

I will be on leave from 22 Sep to 30 Sep .

During this period , please  find me through my email

ylli@math.whk.edv.hk if
necessary .



Short lecture  on Landau  symbols

( reference: Wikipedia - Big O notation )

I I ) Big - O notation

Let f : IR → E be
any function .

g
" IR → IR such that ⇒ KEIR s . t .

gas > O ,
t txt > K

De 'S We  say that TH ) = 019K ) ) as × →  too lhesp . xx - o )

if I MEIR
,

-7XoER s . t .

that f M .

gud tfxzxo, lresp .  XEXo )

Exercise : Equivalently , ¥7146 HgY¥ s too

( resp :

'

f
'

I Hg¥,
cos )

Example : TH ) = 2iX4 - 3×+4 i

then TG ) = O ( X
" )

as x  →  too

I actually : -5N - OHH
"

) , -VnZ4 )



(2) small - o  notation

De 'S We  
say

that THE

019K
) ) as × →  too lhesp . xx - o )

if

V-E
> O

,

FN
ER s . t .

that E E.gcx ) tf×zN,
lresp .  XEN )

Exercise : Equivalently , ¥74
,

HAI
= o

g Cx )

( resp :

'

II.  as Hg
'

= o )

Example : TH ) = 2iX4 - 3×+4 i

then IG ) = 04×15)
as x  →  too

but TIX ) to (1×14)

Remark There are  variants  of big - O and small -

o  notations

in different settings . For  instance
,

it makes sense to define

Can) = O ( bn ) or

Can)=
 olbn )

where Can ) nez  ,

Ibn )
n ,

are bi
sequences .

( w/ An E f
,

bn EIR sit . 7- KEIN sit . bn > O , Vint > K )



Q1 ( HW 2
,

Q 3)

Define the set of rapidly decreasing bi
sequences Go by

( note : different fwm Hw 2 )

I = { Ccn )
nee

I Cn EE  i Hkzo
,

Icn ) C-  ollnl
"

) as  n >  to }
#

⇐n±
.

'

it .

-

. o I
Show  that for any smooth 2T - periodic  function T

,

I Fan ) E 8-

Sol : Fix KZO
, by Property 2 in Chapter I

, p . 10
,

we have

f" ( he ) = ( in )
" "  

Fln )

.

'

.
th # O , I Feng ) f

I ¥" ' lust
=

It , I
'

f'
 "  "  '

ex , e

- in  

×d× I

I nlkt
'

In 1141

f
¥ , Stilt

"  "  '

lxsldx
=

Mia

Int
" "

Int
" "

i. him
.

' FLY!e
'
nite

.

This
-

- o

Hence tkzo
. him

. Iffy!! so
.

i
.

Him ) C- 8-



QZ
( HWZ

,
Q

6)Define the set ofEbiseqvenus8
'

by

8
'=

{ (a)
ma

I Cnee : sealant < +  a }

R2a={ integrable 27 - periodic  function } as vector  space over �1�
.

Show  that

HER
#

,
BesselInequality holds :

III. Hints ¥, E. lthidx Hence
,

Him ) C- 8
'

.

Net

Sol We first introduce an  inner product space  structure on Rza

G.  
• ) : Rza × Ra  →

�1� by ( f
, g) := ¥ , [

'

afixgtxdx

Exercise : Show that 4
,

. ) defines  a
Hlrmitian  inner product on Rai

and induced norm t.lt: Rai  
→ R by

IHH
'

' :( f.  ⇒ = the Hkstdx

Then for  each NEIN
,

recall that { ein

}Y=wERm
. satisfies

( einx ,eimY=EaEnein×eim×d×={1.
Tfgkm .  i.  e. { ein×3Yw is  orthonormal

O ,  n # m



Also
,

F - Nen s N
, Gf ,

ei "

> = IT,
Ita the

" "

dx  = fin ,

Note
that Of 115

-

n

Fini ein 'll
'

'

= Cf - ⇐
 n

Fini ein
,

f - Ian'scm ,eimx >

= IHH
'

- Infinite
" "

.
-57 -

Fans
Cf

.

eimx
) t.ae?mn4.nFinFsmkeinx.eimx )

N

= Hell
'

- Enfants- Firm Finn t IFufu ,
f-  

- N

= HAP - Few #nil
'

.

'

. V NEIN
,

n

Hunt 's Htt
,

c

'

.

Take Notes
. EITHNE 11511

'

= ¥
,

Hml 'd x

Rink Bessel inequality holds  true for  any
inner product space .

(2) In  fact
,

equality
holds  true  for  

any
Hilbert space ,

e.g
. (Rza

.

C .

,

. > ) which is  called ParsevalIdentity
.


