Review Jisk : Trnner Fraah(,c)(& and  nerms Fram vow on, F js ertfer R or L.

QE(. Lkt Ve a ve opep F. An thtes product on |/ is a fumchion (X,g) B <Y rom VS b Foot
a) Qxt2oyd = LS +L2,4> ¥xgael

§) Lonpd> =< <uy> vegeV ceF.

) <xig> =LY>  (cowplese am/'ur;l«,), ¥ oxyg el

0{) XN > r"a x o Veel .

4’('5) = Z\ 4;?,-.

=y

U*' Th shondurd inner product on F" 5 gi, by por FGun@), f= (b, ) 0 F

(/Bx'. For A€M, (F) , its wnjugote tromspose (M adjont ) & fhe nxm mokrie A 5o Aj = AJ; Y-

b_ef A vs. Vower B endowed with « specigic jnner mM i clled am  juner product e
Q\/ e Nawe cam 4o mary dif feremt inner produts en Vie somg vs.)

-L(. F=C — wmplx juner Proo(- SpoAR,

Le F=R — redd inner pred. spore.

Tim ¢t Lt Ve am TIPS (Tpnr Prod. S/wu)i For oMl x, el wd ce F -
a) <xy4d = <>(,a'> 2>

) <x)cy> = cxayd .

o) <x,02 =<0,¥> =g

d) <x,x>=0 i x=o.

) I wopp=<x2> gr oM xeV, floy f=2.

!sz WV bk am TIPS For xeV |, Hhe nerm (or /mgfh) o X s //Y//= YOG .

x LA V=(R" wi¥h Wn SJan/M‘o( Inhes [*V"‘J IF X=(a,,..,a,) 5 Yhen
L/(Y//= I (a, ..., )l =(§ /a;ll)% i Ve wsuad Enc deow /«m/(l\ op a yedhr, It nsi,  flall=Jal.
Thm 6.2 Lt V te am I.L.S over E. Thom Yxy eV amd ceE:

a) Mexl) = - ffx]].

) fixif=0 igg  x=0j MWMJ: dxlfzo.

¢) [Cmr/i'g - Schwars o 97/“4///'42]) | < x;5>/s //Y//-//&//,

A) (Trimgle inequality) Mlx 45 < I<ll+gh.

bog Lo V b an T.P.S.

Vekors x.deV are M‘W/WJM’I“/{ f.c < y> =0.

4 sk SV i ofd’t\oama/ i any Ywo dictuob velsre in S wre Wﬁm&mw/.

A vedwe xeV is a wnit vecksr 1 IxN=1.

A sA ScV is erthonormaf e Sis vrmocma/ and  censisvk o mit vetors.
Nede i for oy )reV/(”—)’(—”)-x s a it vehor,

USA : Grom - Schmidd srthogoma lizakion and ortnogond wmplemewts.
Do LoA Ve en T.PS. A subset o Vic am or thonormed fesis i¢ A is an ordered lasis Yrot i orthomor .
Ex The stwndawd fousis for F's orthovormed.
Thw 6.3 Lot V e an TIPS _LIMMD( S= i, VkE am :’rv‘%o&ma/{ subsed o V win vi#o.
I ES,lel(S) Vhey, = ﬂf/’v"?,y/,
L d ’ d % ;™
Cor | Ip m unﬁo/f?‘/}w S ik orYhenorneed omdd deSfm[S)/ Tham
[ 3=§<g,v;>v;,



lr2 LA V € o T.PS amd ScvV W‘f%oz}ma/) vzo (er oM veS.
L Thaw S is lin. fna{y,P_
T 6.4, (Gram - Schmidf n?‘%oa,ma/[zu(—;}m) leA VH# an TPS and S=5w,.,Wa§ < 4 /r'n.l}rvo(bf.
LA S = v, 3, wheve v,=v, wmd Vi are depined revrs ively ax follows :
VQ:W&—Z‘)(L&_VIL:_VJ Hr 254k <h.
PR LA

Thon S' is om or'ﬂqaw sk 5 mm-2ero vecksrs  anol Spwm (s') = ng(S).

Using it , ene btaivg

Th 65 Lo V # 508 b am TIPS wi¥s fim (V] 2.

Than V has om MWWMM Tosis  B=§ui,nVn}.

And  tor a/ug xel/) x:§<x,v,->v,~_

Cr Lt Vol TIPS with din(V)co and an ertionermed fusi p= [Vi,oo, Vof. LA Tek (V), A<[T],.
Thear  for wy i,j we hove Rij = <Tj), v,

e Lk §1SEV wnd V/ wr RS LA

5 =fxeV: Lx,y> =0 for M (/655 = the rr‘(’bwfowa/ W//(’mmll % <.
Nede: S*is a subsppe q V - amy SV, sop =l and V* =0,
Thm 66 Lt W with dim (W) t q smfsfam of I.rs. Vv. lvf(l/el/.
Thon Hleve  orast miﬂ vehors el and ze W™ st YUtz
Mrrwve/r‘/ o fri,e, VRS is om orthonormad locis mw,mn
U = ‘=‘<5,v;>|/,'.

Deg The vedsr u it Wheorom is colled Vre orﬂwae'md frge,(hnvz(f o .
Con u is Y mlfuz vehor in W thet ic "closed” to § e ooy Xe W, //(7 ¥l 2 ly-ull, wnd This is ay

cpualify g x=u.

Thn 6.7 Supp. S28viyvuf i om orthonermal st s am p-dim. inney produf  space V. The:
a) S cm &  exdepoed fo om0 thonermad fasis sy VB Vg gy s Vaf o V.
f) lP W= Span (S) Y S = vy, - Vaf is an ertthonormaf tosis ~r wt
c) Z\(. W s oy SMASWM,E:); [/) Yhen D(fm(V) v/zm{h/) o{/m(W'L) ﬂ_ VZW@WL

ushA : The “”/0’”’”[ ¥ /m operator.

Lt Vb am T.P.S6., amd

Then ¢4 fwwc}ﬁ'm g+ V—»F degived {g JCI =042 Is linear. Conversely :
Thm 63. Lt Ve am T.P.S over F, dim (V) <.

LeA g V>F % a lin. erWSMrVMW

Tha trove oxishs a wnigue vedkr yelV st g = <xyd> for M xeV.

TM 6-9 Lot V t a ffn.a(fm. IP_S/ and Lot Té/x(’/j
Thow There ewisAs 4 wique /wno?‘/;w T*. V>V sA4.
<T(x),3> =<\<,T"(5)> fer oM 4 e V.

Mere over, T* is  linear.

LD.Q(, The umfw lin. . T* eon V Sd}{fs‘Ld "“LA] <l—(x),d> =<x)7’*(a)> o aMl x,& eV s oq/f/a/
The ac/d"o('wf of T



ﬂewwfé Evewry Te A(V) hag mqa/d'gfm'f },1 P{I.M(V)AW- This Js e Yrue if 0/:%([/)304./
(see Tex‘f'M, Exercie 6.3.2Y)

Thw Gido- Lot V e an I.L.S. W(;\:lﬂ Adim (V) 2w, Jet p & au orfhonormed fosis por V.
LI‘ Teh(v), than [T¥, = [73,".
Cor If ASMW”(F), e Lﬂ" = (LA)*.

llowa 600 Lt Ve an TLS amdf T,U € LIV). Thenm:
) (T+u)* = T*+y”

0 (cT)* = €T " por 0wy ceF. (e sense hotd por mofrias aed fheir
L) (TM))( - *T*. wd‘f,tgak, WWSW).

d) T™ =

) I*-T

Nermed  oud Se/’f »ao/d"miyf "WS

blven Tek(V), we Rnow: -

V hes a fasis comsicts o el vetors por T =D is diagz.
New wamt Vo WVW{LVS"(% # J

V hos an orthonormal tasis o CIWVWSW T &=> T s 2

Lemma LA Te /\(V)} Van I.PS witn o//;w(f/)4t7°~
[If T hos am €veX., Viuu o does T*

Pr Vi eved o T with evef A.

TLZ,? ;:IT {SX :/'V . 7 f Thza 6.l

0= <o,x> = LT-AI)(), x> = <v, (TAD)¥ 0> =<v,(T* = X1) (9>

heomce v is orYnogeuad o e_( T*-/\I). _

In p«m'{’icm/wr) Vyf ﬂ(T*—/\I) PZS V#a/ so Ve Ifn.o,;. '/—*—-,\I s et oo

As dim (v) 200, this /ip//"% i ateo wo¥ ome-fo-onr , 5o N(T*-XT1)# fof.

kTa/ke avg 0y e N(T*-AT) ) ¥hew TP (W) = Aw , hnce w (s am evef g T* witt evad. ) .

Tht 604 ( Schur) LA Tel(v) pr V am TIPS witty dim(V) 2.

Suﬂo_ Pt the char, f’"% F Tsp/}(x. _

Thou thore exisds on orthopsrmad faris p for V sA. fhe madrix [TIy is upper 1‘r/'am;/u/wr,

Proez.

ﬁdwfwdm}('lmﬂ on M:a/fm(VJ_

Clear por n={ (as wus (X1 maArix s wpper fr"aW},

Suppoc hdds for -/,

e T e h(V) wity ofim (V) =n ged/i/m/ and tc (/ha/r./h/ﬁa. F(¢) sp/fég N

Thor T hax am eveck (vecall ‘3 Thn 5.2.0 AeF is an eval o T fﬂ( f/A):ﬂ./Is FG) splide

oyer F/  t hae, « reef in F — hme sope evad. lef 4 m/w/ Yiere s on cved .ve V W’“f—\fa it )

By e Previsus lemma, T ihio hat, an evet 2, amd Www/iz/'% it owe may assum e 2ic d

' evedt. widy vl A.

Lt W= Spam (527).

C/ﬂll‘m W+ s T-f’mVM?M I
It ge W' and xeW tlem X =c2 (or some ceF , houce _ “‘c’];_/zaﬂ“g
< T(Z,)/x> = LT(y),c2? :<g, T¥(c2)p = <5’ cTH2)>= <a,c)\‘t>= CA £4,2D0=cA0 = 0.
Se T(g)e W+  Hemee W+ js T -inv.




(S(j T hm 8.2, the chw.p 3 T[,,/-L dividec  Yhe Wp - of 7-7 so it '1/(9@ S,o/i%g_

@d Thn 6.7 (<) , dim (WL) = dim (V) dim (w)= dim (V)-1 = n=/.

Bd the induct lom Aﬁfﬁhesis aff/ieo( +o TW-‘ we 08tain am MWWWJ losis & for W‘L <. 1.
[TWJJ is upper tria ngulos -

Thow p = Fvizl s am orthonormal s X (as 2elll and y < Whis ot al y and 2 is a wait v ).

Then p is lin. lndep. (% Cr2 o Thwm ¢.2) 2 siae n=({fm(l/)/ Co B s am orVoo pormad frs s
MV. /41404) i( 72—5‘21)«4-1£n-/f)‘”@ have :

1 l l J ‘ ‘ - |
(T3, - (['{(enlp [T [Tf%ﬂ;)“ ( Dl&"]* ﬁf“")]* ET(Z)]F): M ET(*‘3P>,

] 0 0 ‘ o -0 l
ond sing LPTW,LJA, /s WW—WMV)W; Yhis  mafrix CT])S (s also wpper #:de/w/‘.

Now we return do dedermint wha{ 200 akove should de.

Acswnme YhaA V admide am ord hodormad fa&ij)’s’%ck veds por T.

Than v fwr'HWfM‘ [:7'_(/5 i azrffqdwmw{ matrix.

But Y [T, = [T]T is also diagonad.

As 4.‘afmw( maArices W’MW/ we tmcude Yt T and T* WVVIM Thie MI}/&;{C;:
f)—zf LA V e am _TAP.&) omd T e /»(V), We say T ic normad I TT"=T*T.
(A wxn reef or auplon motric A is wermed ig AT = A4

So V adwmits an orthonormed Hasis o eved’s por T => T s normad -
What chonf ¢=" €

Exi LA T :R > R & retatinm 6 0-0<T. LA

oo b ¢, p et stamdord fosis for IR
7 T heewm [T]; - (6059 —sl‘ne), [«/{m/ax‘iu(l/a,wejjj A«‘\’*:_‘[z =A*A/sa
sim @ CLeg B T % ner .
@M T hl/s o ¢.ved’s W#a/ﬁ / (cvz;rgﬂ/'lgw ﬂs Vo‘f‘ﬂf@v//wzmkf{&/’m
sc .

Thie SMS W “é—‘”“’” /ﬂ,‘/ M F:/R We %/ M at /szzll M’/& M F:f/
Thin 616 LA V be wn TIPS ,JeA T € L (V) $ pormal. Thon:
a) JT@I = I T*x)ll  Vxel.

6) T -cT s normad  Yee
<) Ie x s om eveh. o T, then X is W_M evef. o T*
In ok, ¢ T = Ax , tlon T(x) = Ax.
A) Te M #h ane e.vaks o T witl, CTresp. eved X, %, )ﬂm x, omd x, are rrﬁwdwaa/,

Frwf_ d)Fwa/»gxel/) . i
T2 Te, T > 5T TJe0p 5 THT6 D 5 <TT0,x > 5 T, T 2 = [T

Thm Gl (d) deg. o adjoint op. oy T is norwal dog. op <joint op.
Hewmee TG = IT*) Il ag ywem i va«/ﬂgs W—Mamﬁ‘iwz-
6) E(j Thn 610,
(T-<L)¥= 7"-2T.
Thon (T =eI)(T-T)*= (T-I)(7%-c1)= TT" - Tel e IT T2 =
=T*T —¢1T « T*I +aTecT.
453(",5 wrrww( SS—I. @ lin ‘35 "



c) Swr»f T(x) = Ax fr e XGV} AeF. LV(‘ U=T-A\T
Tham U =0, and U is pormad (8). Thws (a) implies:
o= U = M*(’()//;- [(T*-XD)GI = 7<) =Xxl.  Hemeg T*(x) = AK.
Thwm 6:11
df) LA XN # X & evals g T wih corresp. evedls x, ,x, . /%3 (c) =
A Lx, 6> =< A0, =T (n),x>= <x,, TH)D =, Amd = N <x, 0,2,
Slue A EX, , this Implies <q,x,7 =0,

Than 606 Lk Te (V) , Va CIPS [CM}J/e* I.es) vity '7{"“"(‘/)4“-

Thon T is permad > Oave exists om ordhmprmad f2sis fr V W:};+[Ma o eveds for T.
IDVW} => 9“17’ T is neraced.
B, The /Amo(m.em‘«/( Vheoren "t a/(i,o[yq) Fﬁ/ﬁg /wéfmwm/ over F=¢C s‘p/fvfs.
1w purtionler, fle cher. pdy o T splifs. %
By Shur's Fhm 6-14, Vr€ (s an orthorormaf tesis );:fv,,._.)v,,j for V4 5,4.[7])3 =A & upper
CPERNA (L0, s uppar o, Crea, ;@) v s AeF) s Ty 2 Av,).
Assuma ot Vi) oy Ve R tvedk's @ T We claim that thwn vy s tho an e ved ot 7.
(as than % ol uctriom }S’VLW;% with Vi) oM v; o eveds 3 T amd we arg oone).

Covisider  an ”:404«
LeA A eF ~ denede ‘ﬂtﬁ e. vad. % T Wr%famo(fna o 78

By Thn 615, T ) =X, Y-
We hwe:

9 . ct A0t At A g0 A D
LT(V&'):,(ﬁ = A '[V&]}s =A- ; ket = An D€ A I’f ke ) -
 Jes
O N A P I L PRI PR RSO
Ak Ak
= B A:{k o Ai,f\:o for M >R S A e wpp Yl’rr"wwm_
Aok ?
0
Thot fo, T = Ayvit oty , ,
And Grollwy Y Thwm 65 we |hove! @ FJ/.; vﬂ‘%vywd,M J< k.
Ajh = L T4), vi> =i, T ) > = SVRAGYD = Aj v ,v;> = o

As s hedds for o d'<é} we  um Aude
TCV{Q—_A*&VQ} hamg” v is om e veck, a4 T

KL: A{vmnﬁz WWMA JM)‘{ é?xfefe_ Yhe v(brfwl—if'\hw % HI/WVW!a///.

What obond RIPS (Real 7.PC) C
Example | shows ot T nermad 7 is Mwwﬁ o 3amnfu; enis Yo ce of orvho-
naymad  Aaris o cvecd’s. So we wned a S/“('ij/w und (fion
LA Tek(V) por Voam IFPs.
T is wff—m/d'afmf (Heorwmitipn) 7 T =T
A motrix A€ My, (F) i she-adjoint iy Az A7,

Remonr 0f (/WSQ/ 7_ &v/f—do/d‘m‘tﬂ% =) T is norwad 5 mrr{
T s seh -ao/d'm'n* i) [7']/B is wf(c—aa/d‘o?m‘ for an  trdhonmrmad Gusis k.



LMVIMq L</(' T é/v(l/) & Mf-ﬂ%/ﬂliﬂVL ﬂWIO( *//M(V) & 9. ﬁm
(a) EVe/rd evid & T e« r&a//
(1ol Oty sog it ip FR, bad o wewmingif e F~cC)
8 Supp- V is 4 RIPS Thu e char ply g T splits
Proet
w) Swpp. TG)=Ax por x#0in V.
As a s -ad jouf Wrnfw 5 dhe pormid, ty Thw 6.15(c) we hawe:
Ax = T(x) ;T*(X) =AxX .
sl -ad joint
) LA n:a({m(l/)//s awn erthonormaf 2515 T \// amd /4=E7JF_
Then A is sshp-adjoint.
M ﬂ te the /in,af. on (Lh g/e/’_,',,&,(

As X;‘n,v%f:f IM/'//% /\‘=/\} hece A is read.

T ke por M xe ' (rede thet FojR)
Node ‘/M‘,’V Ty s u/f‘d/do}n¢ becamt [TyJr = A, whove ¥ is He HAandord or dived (or Yhoworinad] fpsic
pc O

@6 (1), T cvad's o T, ore red.
d

By Y fondamenfod  theorom o a//Mq, 1he  char, /wfzf g Ta splits indo fackrrs o the form
't—)\, pr X w evel. g Ty

Sing earh, e.ved. /\47,4 /e rew(} ie. /\e/ﬁ]) it /L/ﬂm/f Ht Vi chor. /’w’% [ 7;4 a//rmag Sf//vﬂ'
over R/

&wfa MWWQ%M’»{% ag A/wh/'clz har Ax Sowmn Wﬁ(?qs'f
nwyWQ e Uﬁar./z/é,z¥ 7—5,;/‘(7‘3.

We ore ready to prove au atadog o Thm 616 for R.IF S iashead o C T.P5.

Thm 613 LA Tell(V) por V a RIS with ofply) <.

Tham T ¢ Mf—a/d‘o,«uf (=D thre  04SHs qu prdfonermal fosis B for ‘/”"5’37(/)57 P e.veed's o 7
Prooéz. =>

Suﬁ T ;S 5,2//'£ 70’09'”;14#\

By Vi lemma, (§) , te char oy g T splits ovr F = R.

Aff/dikn Shar's Thw ¢.14, we pind an or fnonormaf fosis p or V st The motric A=[T]e is
7(1”;@/4744//44’. Bof

ﬁ * - [TJ}: = [7*_'(}3 = [T]/s T/4 24 7-,5 g,v/F,aaé'p/'hp"

S0 A omd A s toth wp Wzmgfw/wr) Yierepore A e fe a o'/z}in/ WIMJLV/)(.
Thass, P wigf cons /sy o e vedl’s ot T. _

& Tpoposs - orthamarwa fas (s por V Wr's'ﬂugof eved's for |, Thon  we coe T1ad
TJs= !
[]/3 (;L_& WWA{QF:){Re
An/ _
8wt [T*j}; =LTIE by Thn G0 awd since Dielf e heove X, =), so
[T*Jﬁ:—[TJF ) hemn T*ZT ) So Y nerma.




Unitaryg wnd or‘ﬂwgym/ werabors oud Their matricet

In this Sechion we SALW% //‘n.opvruﬁfs Wfr%erw, /Wg/ﬂl o veolsrs
b Lk Teh(V) por Von L.P.C over F with dm (V) 200,
T i am isomelry ip NT Gl =[xl for oMl xe V.

.’/‘c F"r/ we La/ﬂ WTW!T‘"MJ
j,\f F-= /R we Ml cuch Twﬂwgmw/

Ex RoAation amd raf/ecviw WM’W: o /Ez e wﬁwgwa//

Th 615 Lt IG/V(I/)/ Voo I.PS wity a(n«(V}cwv The MW“’S& e @fuu/afﬁh/

) TT"=T*T =T. ( hone wery /smofkg is a wormid qperskor , bust mf view verg!)
) «T(0,T(9)> = (KJ> ror ol x,ng/

0T pis n orthonermaf futis for V, Thom T(g) is an orthoporncal fusic for V.

d) Thore  enists am orfeomsrwaf tasis por V' st T(p) is an srthousrmal basis fr V.

¢) | Tl ={ixl fr M xe l/) VA s T is am (';Wua‘}g,

To prove i, we will neeo Ve H//wfwzj

Lemma LA U 4o a ;e,/(c—mld'a/hf op. U a ton o 1PS. V.

If Lx, U)D> =0 for ,,,{/(”V; o U=T, — te ZWo—fvmwMMmV-

P"W]- /}g Thm 646 i F=@ or Thm 6.17 s F=ﬁ) thove is wmn  orlho norwdd ﬁgi_r/g for Vmis-{/‘nﬂ crfc,yw/’x for Y.
j,f xep , Ylen Ulx) = Ax fr sk XeF. Thux

02 &x, UK D =X, x> = X<y

As Xe P s 40, £x,x)>0. Hem e /\"0_

\So U(x)= 0 fer a/”)(e/z/ Vs, ot U (s /(L:W/ U (xl 20 for M XéV) s U=T,.

Prosg og Thm 618

(4) => (8) bk xyel.

Thon 44> =< T2T(, 4> = LT NT) ) 2 = <T6), Tly),
“Tha axd,,w w T Thon 6.1 (d)

) => () Lo Biv, ., Vo f R om of Yhopormad fagic for V.

So T(p) >§Tlw), .., T(w)].

As <viv2 =S by (6) we have < 7(v),T(5)> =%,

Avd (TCi = <T(v )TV = Yevi vz IVAE =1, hemce a/f'( T(v;) ave wmit VW(WS/ and T(/;) is an orho-

vavrreed fos i fer V.

) () Obving, a5 by(c), (d) holds por any orfhommncal .

o e, Lk xeV/; ond = § 0, epvyf. T

;a,v, for sewe aeF So: Wﬁﬁ;ﬂhh

)'<qu') “dd> 22,4 iy = ZZ“% 'A’ i:Z)m,)l

Aff /"H the Smwz La/ca/d[m 7Lv T(X)—Z,ﬂ, T(V) mu/ “‘”27 vhaT ’(P) is or thopormal ? ), we jxf
UTe " =

Honee 091 1411
(¢])>2(4)  For oy xel/ we hoe

Cox =t & Tl =L T ), T() D = <) T'T (%,

Thm 6.1

So &x, (I-T"T)()p=0 for M xcV. /

LA U=1-TT . Thn U i sele-adjoint (U= (T-T*T = I“»(T ) =I-THT*=I- THr=u)
And x, U)> =0 por oM xe V. Thow Yle Lemma /a U =T-TT, Nwegore TAT =1

Pecl That ter two squere motrices Ak eM,,,(F), i /4@=I Ylen “AS@@/} =7 (/ISA)



Honce, kg o sy orthamornal fosis, T*T=T => [T [T, =T = [70, [T}1=T
D TT*>T , S0 (a) kdolg .

Cor | LA Te/\,(l/) on V a RI.P.S, wit D{lW(V} e, Tha:
/2/ hoe o orthanormal fosis o eved’s o T with tle corresp, eval’s o Ao vatug |
=
T Al gy{(.»de'mef ond Mdh@g/mdl(.
Preg
=) Ve o orthonsrmal tasis FriViyytf sd. T(v;)=Av; omd [A; =7 for oM.
By Thm 1%, T s Sv/fmo//aﬁuf, T/"’“
Home  (TT*) ()= T(170n)) = T(TC) =T (Avi) = di Aivy = A7 v 2 Vi por tach .
So TT*=T. Aud ¥hou, as 11 Vi end of fle previsws prost, atse T*T:I/ s Tis Wﬁg’”’“/
Th 6. (8 ()
& Le Tis St/ff»a//ollzv{) len @Z T 67V has, ant o1 fponerme o3 B §V,,d./l/,,1] st Tlv;) :/\;I/i X
T Tis Wﬂmjma,// we “hoe
L Wildivill = 1Al = Tl = Jvill, se Al =1 for oM i

(2 Lot TeAV) teor Va (LIPS wily dw(V)<r. Then:
V has au orthonorma] fasic o Cred’s o T ity wrvep. €val’s of dhsolile vatug |
=) T is wmitery.
PN"J, Similar Vo Thr preog o Com//axr(j«/ (see fthw 6 )
2 2 - Ttx)
Exl LA T:F =R & a rdution g, 0=9¢<T. PN
Then T preserves /wzﬂ ot VMW!) e ™ alo presryts  Yhe Lo
standord  in rer przro(/uoﬁ‘&rl ®’ {a Tham 6 18 4
For g andard fosis) [7], = (08 -sw). A deed domfation shows Hhad [T]1TT),
Smd (st howe T js nef selg -ad joind .
Alse ¢lows by Thin 6.0 s Vepe are no ¢-veA’s.
nopoct , T" " Ve rotation by - 0.

B—q_ [X/‘L L ge a /‘I(;MWS(—WJ/{ )/'/"/S'{PM{ ,9(_ I/S/Rz . J =IR*
Thet L s a lme %rmﬂ the J,n/a,‘y,‘ ) k=169,
A /z'm,of. Tonw R 5 callef a re(/eoﬁ,m ﬂ(_//e M /

it T()=x for s xel wd Tlx)=-X tor oM xe] ~

Ex2 [0 T to 4 reglection R pbosh a fine | #hr the origin.
Than 7 is o orsgonel ot et d
Toke wny v el voe Lt with ph= vl =1

Thon % ’{”f N v, awnd Tv,) = —v,.

Thas vy, v, wre €ved's ywitn eval’s | amd -1, "575‘#'”@'

Arw{ SV, Ve f 15 m W%MWM&V/ %A/S f’” /ﬁz

Hemce T s am ﬂ*‘ﬂmaa,,,a/ .77%9«)64’ ﬂ(«} C«fro//mfd:/ WP.

Makrices % MMN'M/J wid or(hogonad afl’/m»{-ws
Dep A squore madric A is mg%m/ e A =AAC =T ond wnitory i A= AA*-T

As  ilw Tha 619, T (s wmiton /or‘ﬂw A =2 E{—] s witary [or onal
“45 / qa41 P
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This (s am epuivelence relation en M, (F) (e Hly ¢)-

Rowtaric
Yo 608 Let Ae Mpy (O Thaw A is ropmaf &> A i wn Torily  eyuty dledt 4o g
[Ofiag,omﬂ,( Mwﬁ{—x_
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Thm 6.1 Pum]‘fw/g
= P*DIDTP - PEDBFP
Similarly , ATA = PTHYY P R
Thw AR = A"A 50 A i narwdd.

Sine D‘&?s a J?o«g,mw( m oA ix ; DD*9|)*|> ]
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rts vy Wg)

}ﬁ cAwmn g Ve /ﬁ veor o B omd D:[LA];; s a o(mgmm/ w7y
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d*0=1. @WQ: since Thege are §W€, Vhpﬁ'\('c,eg} Yhen akyg &a-‘.ifjﬁd qd & mT‘/‘Mrg
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Hwmae D=@g*Ag , 4 A I mf%ari(l? cWivM Yo « /:a/,ma// makrix.
Thwn 620 Lt AeM,,, (/R) Thon A s S&MMW& =D At n’ﬂf!ojona/fg %/'VMW
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tDr&o]_ S iloy 4o Thw 6. /5[542 HW 6).

FMM/%) we hoe a4 matrix frrm o Schur's Plesem:
Thm 620 LS AecMpsy(F) b such Yot s chor. (’4@ splits over F.
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