[ Genersd Tnner ProdecT Spsces over R: o 328

Lef v be Q r-eel Vecforg deé.

Q_Qi So V is a (ruZ inner ro/u?"; Q(Z"PJ)
when tkz'-c 15 & bi/}-near fuél‘iu /W
(-,"): VRV R sach thal (v i3)=(Vi ¥;)
V\f.,\ﬁ eV (;:mggfric) and {\);\)') 20 YveV

with (\r) '-)30 ;-Ff V=9 (ﬁo}i'&‘ive JB'FNnéQ)

Tn that coce, G, ) is colled The 'morﬁrdud‘
an V. ond can be used To detine

; ”V";J(v"\r) The Icnfﬂ\ of veV) snd
”V‘M” = the J;Sfénce belween V&JW I V,

T,\Z (éu‘A’-SJ\wart inelua‘li'ét I'NIJS) Sihee

I —



the proo f “'/ uses The fﬂ/”n“ of 2V @_Ziﬁ

T‘ieh’ VV;W é’V) The 6“’% 6\,’.” égfween
v and A is /ﬂcihed 5/ the ‘foruwfa

. (V)
los (6, ) L

)
and Of'tleua/i'?‘)/ islé{c'fiae/ L/ 'U'.I.Aa‘
N’\en (V;w)so
_é& Let V hveéui: 5‘{"’3, U‘;,} snd

let (M;* [(\&,V")]‘ [.7,' -;_] Then (V; 40) i

‘dcrm}ncd 5 'Fb”DWS. Let [V]S ""'[:]) [NL:[;}
so V=avithvy snd ar=cVytdv; | so




(v, ar) = (aVi+bV; ¢V, +dVy) = (
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a.c(Vi, )+ ad(v;, i) +be (W, V) +bd(3, Vi)
= j_a(_-ad-bc +Zbd, Alse nol‘e: |

[V‘]I ;M;[“’L : [a y -—20—2.’][2]
: [(2a-b) (-as20] [§] = [a-de+(-artdld]
= [20¢ -be-ad t2bd] R =R .

It s edsy #v checlt that this TancTion is
bilinedr audtymme'f:ic. Is 1T pos.det. 7
(v,v'\-‘-la"—zc.hz.l. ANASHUYLTS
- grr(a-b)iebt 2o ond (v.v)=o iff
0=a=ab=b iff V=[g]. So itis pos. dot.




From ,/‘4, we( Aave)llw[:m.-. z, ‘.,“@
i) =L .2l = 2T
cos(Bv,w) = priipia "l T 2 Gy

a‘b‘g‘él{s
= |
FOT' M‘Y v ;TA basis S= i U-l) ,wz N'JAVF

Mélxn' L:)inear form associled wiTAM is
‘tl\a'f M= "[(V‘. r)]

(v, ) = [V T Mwl, s

Tl«, (v w) = z(w,V) i f M= =M.
TE () (V) S FE LV Tm[«, [w'}M[ﬂ

™ o these ore 1!1 h&'tﬂcc.f SO e’.ul To




4 ranspese : [v];"m[u‘[ = ([w]TM[y-] 7&3_;
= [\ﬂfMT [wrls . These ‘:re e,«sal VJ‘)V,W&U

ai ﬂef Sre E,Ma\l for !l V-‘-‘V,}, AJ:V]‘- 651

shats, eTMe; =eTMTe;  the lif) ey
) A 7 4 ]/ > f /'

of M er“[, +he (4, )~entr/ af/"f} xaﬁ-ﬁlli

1 mesn for This (,) To be

what does i
f”‘ Je{.? V‘V’év'need (v;u') 20 and .
(v.v)=0 it 72Oy Thatmesns Y X=[v,R

XTMX 20 and X'MX =0“ rFf X=0, .
Def. Sy real symm M &R is pos.det. U““n
EhatcondiTion above holds, XTM)_(. ?'0, VX ER,




Fun ction spoce exed fo

mples . tﬁ‘t 445 T 2
I:et V={‘F‘[4,5]—"/RI £is Confin;of; =
= C[a,b]. 60.. This resl veclor space detine
(£,9) = [ Ftgr0dt -
‘nﬂsis cle:rly Li’ine&r ao\d 3/»‘»‘&7‘0’:‘4.
(£)= o) de 20 since £62) 20 so
nder Che carve )'-‘-'F(ﬂlo‘s 20
15‘t c‘) I‘F ('F;'F)"’o ‘ﬂ\e'l' sred S O,'forciu’
£(4)=0 €or sl astsh (““ﬂ"““ﬁ' used ).




Th It Visen IPS with jmnerprduT |33%
(',‘7 snd WLV s d'yru‘:/mlffe, ‘HenLVl_/-
s 1tselfan IPS wilh (- ) s inner producd.

Pt The rel.u;rel properties of (-,') en W

sre inherited from V.o

Aﬂ/i tion: Let PLE]=RIt) be The vis.
= ‘:13 -E[t]w:'n{ rléfeco:g';'i'.

ot oll olynom i
Then ':"r’ol)'; sre conlinnons funclions on
/K $o +or "‘)’ a(é " ,R’ 'U\Q, dreéfupr,
en '-e’fr,‘g Td '60 dm\\di'\ [a; L]

)
0 N)\
A C[G,L] holds €or the €ini te dim 'l vechr

The Sa me
I space of polys. of a[e’reg im, P[],

P |
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considered as Functions on [0, 11 define te
Qihuee\r' :)mm., f”- d’c‘ﬁ form : ’

(£t0,98) = [ Feergle)d T
o std basis Se{ 1327 FindThe
watrix o‘F-'D\?s ‘Fom) ﬁ'ﬁ"ﬁ SMS' "'[(ﬁ,'ﬁ’)]

Solution: Since the bisis ,olynomials ave of
‘t‘\e‘ﬁrm t" 40, L, Wt €ind él\y entr b

o t1) = [t [t BT -
""'j.'..;"-ﬁ' for 094‘4'52. 17 <o
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"hE
ro/u t/ do ﬂe

F xercise: Uﬁn’ this merf
K ram- So'\milf ,rocess on or/ere/ basis S o

get on or‘t‘\bjom-ﬁ basis T for Bult].

Exerciu, (on:i/eri'\j fo/,vmnials m f;[f]

- ——
Q$ ‘F&hbtzlﬂs on ["1, 1]' use tl.g Y 1o r‘/.

f
(6.9) = [ Flelgleldt instesd of the T
ltke. CXJMf/C éLove  How JO&J

éhl re J; |
Aoes G- S process c‘(dn/&?

| SMS o‘;ah}‘_ 7 How
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$= {V'., ,v;} and Ms [( ) V;)] ond bes)'s

1= {N') ,,«r,.} 1\1./‘41- [(“'r '”)] How ave
MS an‘ TMT re/&fed ?

tnow (V; 40) ° (v]}",m, fur], and
(\f h)’) [V]-r TMT [N-]T' , V\f N‘éV

éh‘ t"él\flfllh M&-{HK SPT X&fu'{oes
?T [V]T [VJS VveV, So /!'t'tm,_? PT

(P ) (P L
S ] [V) M [W
e [T (P M;F)[M):) rr/trbeh




As ususl, using V< ond ar=a; inT[333
yives [VIpeli]r o€ onst [l =[ag]r o
s‘f‘ Lisis vectors in K‘: S0

&I (P, P)e; = €T/ &y For liigt

the (i g)-entries of PTEM, £ snd My

"y Mr=P M P

weepask, so 7T 7L &T ]

Q_E_f. For A,B*/R:.' soy A is cog}rugnl‘z‘,
B whno J PeR.. inverqﬂ/e sach the T

B=P"AL.

!hm; Con,rucn(fe s on e,«iv&/eu(e 23/61‘}0'! }
on mn . J
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SM $ and TMT the M&fri(ef PC/re:oJ;‘y C )t )

wrt. bises S end T, re.t,ou'l‘;veé'. Then
My 22T M P e B Ly LronsiTion maTlrix

from T to S shows sMs o~A M ere anirau't;

/—____——A
This brings up The msf}on : WhaT choice

| \ . "
of basis T molres T ‘V:.ICCSf 2
" ‘ €orm €or wmeTrices

&s‘.x)‘n an 1hher Nlltt (0"' ﬁfé
::f:& 137\&"6[ Lil;heéf 'FO""\) ?

A“’W&r: WQ know SMS 1% ‘/MM&T';C' S0
we SI\DNQA l.f on LQ J;A’Owl.lte/ Qrtl\bjohdl%




-{;A&T £, usin -5 process we con convert "
S info en or!ﬂuono[mll bosis TO'FC‘V“%;Q

for 3/‘1:, so [ ‘,P-r is on or‘ﬂto/(om\l meTrix
1"=.PT; and Then TMT= f’:/"f o
didjaaél wi (R Yh. e-va/ues (él/ real) on the
d?é’tnél . I'F )\é/R 1S on e-va/ae énd

X = [A’;]T e/kn is 9 Cbrf‘ﬂ’/a»/lij e-vecﬁr)

then LM;]::‘M T [A{ 71' ) XT;MT X A
for X ‘[J

< x™(AX) =2 (A™X) =X (Z )
Thys musT be 20 (/Of.lc'f.):o‘ '>\ 20.



