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Theoren |et V be o« q{%\/\if@‘di\memi‘o‘wﬁ ner PVZ)G(LLCTL Spece
ond £ e a (jner funchonal on V. Then theve exisfs o unique
vector beV/ such fthet |
Lla)=<a,b> VaeV.

PV@@?L ;__e+ "{qb@ﬁ,m)qnﬁ’ be an orthonormal  besis e W

W€ et Wy
b & % +Hay)- o

Suppore, sty that o=« - Then
<ay,b> -<aK>Z$(u O = Z<% 7{(03(3(> zjt(akg = o, )



S&P(D&C) now, ‘H'\Q«JP 9 # Qg Then A=t t--—+(a Zn
Thus
;L(Q} J.(ZC G) Zc (o) = Zc <a by = <Zcﬁ,b> =<a b>

Finally, osame thett there extsts ansther veclor ¢ such thed
Had=<a, >, YaeV.

2%y Hg)=cg,b> YaecV. Hence

ca. < =<9,b> = <A, -<gb>=0 = <a, g*13>:0j\7[g€\/,



13.3

Romark Let V be « finite-dimensional space with the common
[nner przﬂucﬁ et (ﬁlgg,[“')%% be an oH%ommpl basis dfor \/
m#?csnﬁﬁer 4%a+r@(3<w&gWMQQV%UﬁCHOWa(Cumi a and Q
are dwo veckork of V such thet

L= X_LQJ—Q Xg Qg - \-th@_ﬁ ans b :943‘_@(3 U +-- g‘ﬂdw‘ Th@n

e e

1) xF@osfad - onfla) . Bub Jo) = <a bo, (o

fl@=% 3G+ +rg, . Hene G- dia), =13
Theredore

and N,




‘f;j)! : 4

Remark Suppose Het @)= <g,b>=0, YaeV. Then

Ihe vector @ will belong {o null spae of £ (ie W) and
the Vector b wil | bel OW% 1o the OV‘H’\D(}@Y\Q COMD"@WL@WL og\f\/(w\/)

Therelore V' w (| be thedied sum of W apsl W2t (e V= W@\/\/)

I xeV ad x=x+x where x,eW and x e W= Hhen
F0) =040 = O+ 4(x,) < L ()
1 this cave  is defermined only by the vadues on W™
£ P I an orthogonal projection of V' on W™ Fhen
g=TPa +Pg = (@) =f(Pa), YaeV.
0 m
woows




2.5

[

[ hus dimV = dimW + dimW =
dimV = dimW+ rankt =
n = dimW t+ 4
AmW = n-4
| ot ge\/\/i and CHO . Then

Pg = =22
Ici® <

w

H‘@WQQ | <a,C> |
U fhe)= 549, YaeV

Moreover o (). <2551 4(<)
9,2>= QL a)- I<[[= + <)=<a, C el =¥
“Theratore b~ EZ@ <.



J. >
LT

ThP e Let V/ be a Hnite-dimensional ner produ uct SPace .
let T be a linaar operator, such thett T V=1 Then +hero

Q‘x{&f& A unigue lineau- ODQM%Y T*) Such th@LTL

<Ta, b> = <9, 7> Vo bel.
Proof Let beV. Then according 4o the last theorem, @ <To, &>
15 o linear dunctional on V. So Ib'eV such thet <Tg,§>:<g;)§>r\fg@v,
Consider the mapping T such 4ot b'=T*b . We must show hat
% 1¢ o linear opeitor To this end , we onsidier 6 xeV anl ¢, ef
Then <o ,T*(tl€_+<2§§ >=<la, ¢6+qy>=<la ¢85 + 4Tg G¥
=S <80 + G <Ta,y7= g <a T8 + ¢, <a Ths =
= Zd, QT8> + <a, oT'g> = <d, T +¢ Ty >



{12
{ e/~ ¥

E Xd‘mp(@ Wé conside +\(\e m@kppi’ NS

o ¥~ ¥y
1 ﬂ% R \!\/h@/@ T(g\ T(;;z) = ( g~ }<3> ,

> 2%~ o +2%,

a = <Xia %, X‘Q and b~ = Cglu Yo 933

Then , ‘
Ta, b>= (24 Gy, + (o320,

=3 (42,) + v (2y745m9,) 45 (9,409

= < Q)T*b>



“Therefore

t

-



