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' Move about inner ond_uc(,

(l’"YDEemms Imer Produc_'(:,) {_Q,E /‘\eMnxnuF)
Ond BeMnanr Dﬁ‘rlv\e, +£\€/ FYobemuu lvmer PYoC(M(:t as

<A B> +r(g A)
[RCCau, ‘(’Y(A

L ALL (Sum over dgagoqu e/Vl+V[ﬁS>
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Remark: (&), (), (c) and (d) are valid for Brobenius

horm

* e will \/erhey (&) ond (d)
(a) : <A+B, > = + (C"(A+B))
=4 (C*A + C7R)
= A (A + A (CFR)
= <A C” 4+ LR, C>.
(A AY = > (AFA)
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(d) = <A, AY
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I A F0, Axi #0 for Some R and
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Tlneo rom |

LeJc V = i“V\ev ondmc:( SPace,. LQ_'t X,:j,%&\/
ond C e ﬂ: T\aen‘

Ca) <X,ytz> =<><J5>+ <X, 8D
(L) <X,cy> = cdxy>

(c) <X,0> = <o, x> =0

(d) <x, x> = o ff x=o0

(e) If <X,¥yp=<KX, 2> {or all X +hen y=¥_.
Proof: (el prove (&) and (<) omly,

() X, 4yt 2> = <y, x> = <y, x>+t <Z,%K>
= <Xy > t <X, 2>
Cc) <><,3+o7 = <X%0> t < X,0>
<x,0) L A%, 05 = 0.

De;FEnH'E'ow 2 V= lee,r Prodwd' Space. Dd:me, dhe. Norm
oY 2@5%\ of x [>7 Ix1l = JKx, x> .

Lheorew 20 Let V= inner PYOCL\Nd Space . For W x,ueV
and Cer\c, we have

(a) llex!l = telixn

by lxl=0 & x=0  (Uxlz0)

(0) (Cauchy - Schware  ineguality) [ <,y > <Uxliy
() ( Triangle ineguality) Ix+yll < 0xI thy]l

_B'_D_a_‘L: (a) J(cx,cx> = [l ex]) = JCK X, x>
= Jelax x> =,|(c,\zfl><\lz

= lellix)




() Pat (4) of Theoyem 1.

(C) I-F D:O , ’{’V{\/CAL. ASS\AMG, 3 30 . T\/\elﬂ 'FOV \V[C’e“_:)

0 < Ilx- CUII2 = < X=CY, X=cy > <X, x—ay > — <Y x—-ey)

XD - XX Y> — ey, x> 4 co <Y,4>
1\

<X,9>
<X, YD
L‘?—{Z cC = Zg}_g; Ne have:
DS <xx> - [$0Y>(° L<><, | < x
<3.9> PEAT <Y,y

[<x,9> 1 < iixnliy,

(d) [lx-&gll?— = X4y, x+y> T <X X> 4 <X YD T LY X2+ <Y, Y0

<X 4 2Re<x,y>) + <y, y>
ba® + 2 (<x,y> ] + Uy

2 2
L™ + 2 iyl + nyu® = QL))

|
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o byl = Il iy,

K&MO\.T:E7 (Asm

Hie -H\e_omvv\ , Congider " with 5‘/37:2—7(53{-
T\Aevv

< (EZ;_‘\av\ )Ji ( i u,;|2>Ji
& Lo/t s a
' {%[awb;\zlz 5<_Z \ml) +<_-Zlhcl\

e\/
()€'Fini{3iov1 3 \/ = nnev Prod\uc;[ 5che, [/\/Q Sa«a X and la(:\/
Qre OrJflMaole, or PerPendtcwlw nc <X 37 =0. ASu\aSe:t
S s orthegonal ‘f any +io

i=

\S{mcjc VQC'LOYS m S 'S

Of“’BloaonaL S is called orthonormal § S s Or‘l’Btogonq,(/
and  for YXe S, xll=1.



Exw?le |° Congider V= YFM.

l-RQV) : {([Jﬁl) O) “*Jo)) (OI o) [) —() O/~~-,0') ) == (O) "’}o)ll —l)}

IS an or-f'ewﬁonql, set . [Ne can normalize i 4o make

it orthonormal:
(l)~l)ox - IO) 5 (Oloil)'—\) O,-_.,O) ) oee ) (bl --- ,0, k; '—‘)
APY J2 J3

FXawulﬂe 20 et V°* {:f [O, ] > € ’¥ (S Com{?nuous}
- oL
[t <%,32 = ;{J Foo goo dx

n

wnt R
Let TFV\UE) C where, 0S4 <2 and =1

1

cos nt + ¢ sinnt

1hen : 1Ebr mEN, we hawe: .
PRt oty o[ et
<¥M,¥V,>-ﬁ° e""te°’°dt=mi € dt =0
2 :

_ -L_ [Wl't ._l,Vl/ltl
/‘“St)) <‘Ym,‘¥vw7b 27C J, e dt = i

T\/ms, {'Jtl, “?2) -y gvn) --- } ‘FDYYVIS an Or{‘ho V[orvwo\i. <SQ'E .

_D.Q:ELmimﬁ_L‘r_ [,e,{ \/ be oan inner Froduc:f S pace . A
S L

Subset of V /s called ov  orthonormel  basis
o or‘Ww Y\bv’Wlm,L /JQ,{ ondl L”A (S o orolered L)QSCS.

. ctL, =) U, 1 A )
8-3_ J—;: ) C—\J_)_"z)} LS G D"f‘[’ﬂuovlorwmi ba&s

S‘\'Otwolon’o( oroered basis 1S an orw\ovxovmqb

E&cis.



Theorem 3: LeJc \/ be awm inner Prockmc)r 5[)0\(_8 S\&Ppojb
S {'U‘. . U&} s on orf&ogomi Dubset 0~p w here
/kr;,=l=0 {:ﬁi O\LL v f J GSF“V’LS) J Ahen -
- <L__) U - .
y= 2 T

(=1

I NN
Proof: Lk y=2Z Vi whkre a,,0.,..., Ul

FOY all ;) Y o E oo
<y, T < Z 0V, vy > = Z i <V, vy
= J” ”
X <§,I}J>
J - ll"\srtjnz

Tlneonz,m L}I‘: /‘\Y\ DYH/LOjonaL SMBS&‘LSC[/JH'B[OW\' (_5) (S [fweavlg_

mdepmden’o
Proof: [t D = Za:?r; whera T, ,rfrkcs
— (=1
“/lem“ <—6)) ’U_‘) = :<Z(L'U\ ‘\f >—Z_Q <l\r"'\r¢)>
(=1 —
= aj <'\J- J>
%v V.

.o =0 fo all .

T‘/hu-s 9 S : S L/b M,e,om’l.(t] zmde,[) Q_v\elQ.vrlz .



