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We car q’go MW L&}(’f QL-‘;);;;,‘MS’ €.9. 0= (_'5% éz s‘(Z/) - ( ,/;/ 5)( 2)( Q’/ g): ()Ig/g)(("/())
Th Hocs, o 1 4 e o 4t o o (ot L) gl
Furthermore  the cjcll( erop\posmon s un”que (wp t0 ccple Ord(mﬁ) forets

Lemma We bave fhe cellapse rule, if a9, Oyt a,,¢ €N, distinct” then

(@ Ak (¢, s ve 8,)= (0, acC akﬂ---aﬂ)
Lemmo £ vory ’W:Mdlon 11 o Pwdufl of 'lmnsfasﬂians (NoT unique)
' k-1
Sign X <bu--2i €n, 5'9“(X):(")
THM Syn(tﬂ"')’ sgn(T) sgn(o)

Q@I} =TTy e = »I;T:l'“r_} =7 KA havg same Pau"
See nofes for cons'huduy de‘f,eﬁﬂdmuwj frcp?rhoﬁ af 'm.vmuﬂo,\; +[eibniz det defnit

o sodisfres olet P“Pﬁ"n

CHAPTER 15P

Abelian Gmup ‘k R\Mg (R,+, ) Feeld(F -1/-) ) 1R

Grovp (G, *

0 Cogd under addition Bommicducly \ F-Sontwith dertily: dencted O | @ comunitartive on *
¥a,bt6, 0 bER Yo bt 6, abzb® ©n§(wud'mfy of - @ Judentity on

f) associatint adb)=(a-b)c M
¥o,b,<EG, z(b-ck(o-b)'( Bdestrbativity (Jmerse  on

B idenirly slef4 albtc)= abtac

@38, NafG, a-e=ea=n Lreight @th) c = ac +hic .
inuerse o g :

-t L ";q".u: {\é\ eﬁ"h dpf‘"l‘t on * J“deé |

Ya€g, o 'th, a0 € J )(o.\\. dive teitbodls, mogt don'h) .

Lef F be a field R or [, then the set of po‘}mowtqls w X with coefficents in F o5
F[*],‘:;%akxk’ngm, ngF} wheh 5 2 f,'nj (n0 mu\‘l"’,lfmhve inverse)

F a “l = = - THM Dyvision with remander Len =0 =2d2)=0 !
QEF @ pdymomial = Ofx] = 0 +0x10x"+ 0] £,9€F63,970 =73 0,REFRD \—‘w' (:‘,":21; m.z éi@é onj pos

Lemwa Guer f,9€F[xJ, 3 ¢F R
f ‘;g(?)?f'(’t)f 92) d Mf::'?'l?,‘ 4"9@‘@) Lo (- 2% )= wexdd o d FR
F19k) = f(2). o(z) 2€F is 1ot of FEMIETIRO | p o p
; o o i , " un T of A
m deU’)= fargest wex of k, a,40 0EF £ algbmically closed 7 every ':ri::’:ng‘f all pon-consfond pe,
deg (0) = -0o EACT very Freld hes essertially wnque px)= Cfex) o fx-xi9) 9,69+ 289
?‘::M“ extension fo ke :;Lma“j ¢, % ER &R

qit)= X14b x?c,- . 6"21‘)(’(;5‘)
deg(p)= k12 }R



CHAPTEE 1A L'n‘yfpvalueslf’.yfpvvﬁr.lg' d\agwu\“m\)l?
ted F1VAV linka, - o b bt
DEE IF REV, 570, F)= AT for 5ol AEF, then ;fe'v:n\‘:g

@é[:(i‘):Ag‘ A ﬂ;‘:)\;‘):7 2, arg egtnveclor apd E‘K/ﬂ“ﬂlﬂ?_OF A
Q X enenwector =7 c? ecwwﬁor
B Ker (A% 557 <7 X=0 ergenvalue, all 7€ Ker(F) ergenvector
DEF Ex:=§REV]FEIARE<V is the ¢ ¢ t A
0N e:c;?nvo‘u& =7 dun (EA)ZI
® E\N§8F 55 the wliechion of all egemveclrs fo A
0EFD dim Ex) = 9eomin) = geometric wettipheity of A

DEE pal™) = det(A-A1,) = charadcieristc polgomial of A ond of £, where p s the melux mop r(’pmminy £ in bosis B

wmww -
SR FiN2\. Pick any btis, obfan A< [}

@ Solye PF(?\) for A - (’v'c)emq\s
| @For each N, find ker(ﬁ—)\I) B Ci?e“VQCS

" Pt} ; " :

@ O Ma’(mﬂ‘ @7 evd“?s 6:‘)'::'"_“’ e\}?(‘to's e,“'

T triorgular, sane o alyee >

eubry linear map hs ewals/evess, e.g. rofaton S
®"‘-:11 hoe t:;:,ah; and egenvectors §s 40 ,’“7 the function 15 just Sfrddmy C\!qg some veclors
0

gf__f,@\f ()\—N.)k ;s a facdor of P‘U‘)/ then
the alggbra_matglidly of N <.

Note geom(N) s between | and K.
© A inertible, has eval A evec X =7 A
Lemma A Ay distinet ©vals A fl“‘.&k o115 pording ewes =7 %+

3 h:"now- lain;"'I =c¢ s €S

-
€a

1 has eval %, evec X ‘
X andep

——

an_ time_evglution matex
Arun=Teh = 1,11 71'351 1.0 Comverges,

Diagonalizab) )
0EF A dugelinag &7 A~ DE73T, ATOT

HM A dcayoaalnzn\»\cle'?f\ has n mAQp?u&M E’IMIS

nen

; Wh:c\'\ mse D:A - €Vﬂ\ lﬂ“""* @eineff‘; t“*)?ﬂ
A T= evec movtriy @EOR-'I,, BUT em#eﬁ eB
‘\__@é_efﬁ Aeth in generl

CHAPTER 20 Eiggrvalue Appheetions NI P
DA Jc‘nyonahzq\,\q =7 A* ,‘2 100 <7 €asy ty compete AR=SA S

- @ Closed " forpn for Fibamacci mambers b, nmso&riy? Upsy :ﬁ”k = [:;) [FF':']
@ Uingor Differertial Equottions

W ARAAAA A ,((-f)/ ..,“ I’ 1€wF[6’MlP of j’]; corfainer ',1
i 1e ' 1 1 !
§\' :@%@é QJ“L,D'))'M«M" conduc tivilies of walls
oxt)=-F[(x4)-T) v &y N . ), 98)) - AP
oy i o 45 1 (1079)- (23] 3
Xt ==Bxit) vith xfo)=%o | Nate x')° =4 (£)=0) = ¥3(x0) - (1)) ,
=7 9eneral selution ot)=c o2t Y@= ~ ¥ (9(070) - ¥ 3 (yi0)- *it)
710 find unqul solution, - 7 @)= -5 -¥3 & _ , )c(o)J {30 b
: o + inttial candifio A"V
x(p):ce-XO:yo . | & [ qu) -*6/-5,5] X&), S5¢T In MB »}0 10n 7(?) 40) N
b R sappn 3T el scuple it 0)=TR), 0 [ 5] |
:7}(({): XOE'B‘L pn € (1) & (T#ﬂ),’ T% |-t): Tﬂ]’"é’(t) H’ A:S/\S"/fhei\ pf: ‘%}: 5" —'7§ffFAm

20130 57 Rlt)-520)= 5 ¢t 80)=Set5 Ro) M JTh SrpdTe A



CHAPTER 21 Schurs Lemmo

1:Vy=V, dim(V) =0, +then
£ s d\clyonQIizab\e &E7 3basis B, L= A 8 dwgom'

THM g (\mgun\“']ﬂ\’)\e E73n ;nd(’P(’y\&n‘f egenveclors of 4 (

1 "’na70m\l7u‘tv\€ (=7 Jbasis b, L=Ag ‘Hiaycm‘ (T: [’;«2: )

idoay we fhe

eujenwrﬁu; a5 a basis, then £e=/\
0 -
since '[”?k)]B: [M] , Spove T M /

0o

Schur's Lemma Let F be q\yfbmkq\\y closed, then every L1 V2V 15 ‘fn’oywqhzab){’

i o £ e e ) D

Note that by pature of tht ,)rw{ we have freedom 1o rearmngg A

THM vay
CHRPTER 27 Hermition, Uquty, Jpectral Theorem

’ﬂ ,u‘ﬂ‘
mgzmwbj

o ,.ymd‘k natrix s disgynalizable with an  ON set of f’t?ﬂ*\vft"ors (Pmuf d{ﬁ’ngd)

lh f", <i;d7=% gk Uy &« nof swefn(. But nof® Hot f i,ﬁ. real then <éla7cﬂ = <Z,H7En ‘

Q (dZ 41137 = Z<ZIN7 1<alvy
@< F i ti] = dZ NP +< ZIV7
B¢3)27= 12" €R Uiof

@ IN=0 7 i =0

®<LZ)a7 = <12

¥ A is a complex malrix,

ﬁ = {Q_q] fm)“.r?c

sz ﬁt & fv GJJMM = ConMe-!“i’musPosg
O (pe = g™ A"
QFEY" -A

@ (RIAG7 =LA R1G
Jelf-Adjoidt/Hermitian A=A
O=7 A ER self-abpnt  symmelric
@=7if A °"|j has  res| CII'ﬂ.CS, A=ﬂ‘xé'-7A:ﬁt
THM  Apxn Hermitian, then
O X eigenvalue =7 NER  (prove by cmsidesin
and 73n real ei;emuluu (.<3}RS'%, or (T'E:iz\a)
@ >~13‘A1=7§:J-§.1 (anin ohsider (R?,,;'z?)
@ 3n '"d?p?m‘?rﬂ (mmr\tﬁ eéfﬁ*‘hc, e A diq,ona\iqu\‘
. NOTEL A real + symmetric =7dia)om\um\a\e over R

cont. ngyt  column

THm®) Lo symmelic 73R, L=ANQ
Proot by mduction like Schurs Lewma, but
smee L Symmcfric we  howe

o
[0 ~J symvetcle | TML 0] '
b1t )| e 1) Pl
and rew«em\;eg we wont Wﬂ\oyov\n\ Q 5o
normaljze h“‘bt/eg. b':'{-"'ﬁ
\ p_ni‘t_ag W€ Paxn has ON wlumns, (om’it
\ Q) =7 ON columns =7 ON rows '

@=7A uni‘f‘"yé’-’? A'- A%
R ¢

-] = ,Tt.x
(#I;?: ?fj -—--(xl,?— x ¥
Jl or thogonal - -- - uni’fqrj &N
Symmetric ~---- Hermitian

SPECTRAL THEOREMW
A SPIF'Qéjﬁﬂ' =7 u \Mﬁqn’, A: uAu -1

6’7&&{; QeM

Pﬂmf s a'\q\c,?ouq




CHAPTER 2% Quadratic Forms, fositive (emi) Definite Modrices 1
Quadratc Form  assocated - with the  moctrix A:[qtj] is . ‘

a6)= Galx: -~ %n) = % a;xix; , A ER
/

@i 15 a t‘u"‘,mnniul n %Y, (0,,16“,“,\7 only seond Order Terms
- & [ % .- Yl g.|
®‘1A[¥)=<x,}\§'7= [A][aﬂ]
llim 3! Sywm,e*r?c A, %(i)’(i./Ai.? V‘;
quadratic forms hove a gne-ti-one correspondence with »mmﬂm modrices
DEE 57mmeﬁic matrie A 15 .

© Pos (neg) definite iFf all eigenvalues 7 O (<o)
© fos (neg) semidefinite Ff zer is an eigenvabe and the others ore al >0 (<0)

® Indefinite iff 3 shictly positive and negartive Clyevwam;
TR @A s fefinitels? g%) 7 O ¥X#0
(ney) <) R
B p ndefinite &7 3%, %()?)( 0< 94Y)
NOTE 1f A symmetic and all upper-IQH subdeterminants [ﬁ J]] 70, then A pos definite

P

APPLICATION : Prinaipa) Axes
The level surface S=S(:{R'€Q",¢z(i')=(} con be btﬂer unersTood by cmsic\eh-y

5=§RER"I<F ARP=1]

- § ReR<R ANQERY = 1§ 1
-§ PR QE R, AQERY =13, Jet QIR =F = X =QF, Then
1a3l<g,ngr=13 P v
- - Y \ - ! i RN - N _7_<, e
- Q 71 Py3,) 3771 £ Q1gla9 N D ()5 =(§
TN A
:1%{ = S-’(?'ﬁ' %J, a guo\Anc with Pginciqpa\ axe s/\ E'", 'é,, ;
2 1 e - I Y 01t :
e(9| (l(_X): 57\ +3xy‘f§\,’l-<x /[2 lE])‘>/ [&g]’[.l.};; '/I!:t.“‘o qJQ ) ‘ |
T 5,7 12eR 170213 = Q5701 ) st (2) U
1T ! now use Q As N \ . ’ A
sy e ot e |
e = - 5 e
5 Wy 1 \\ *)e—Qsh )'/3):5
\ i -n o Iy 1 7
% 1(';): * Ay Hlxy, ﬂ:[iz}:['gl’; '/;J[Q"]Q " 3 ditechion (:'//JIE)
[3%) 79'(R)=3x-=! . WO w (!
A B~ - y=0, x=15 v\ A ()
y o ‘d‘i‘;’)l=0, y ne sojz q”’\eh rofafe E
l

xI® oy | ‘
"dzi.‘;/’:!];x"-! =2 lx“. ’ii = 1R e i 4 \L i |




CHAPIER 24 More Guadratic Form ﬁﬁ)lirodmng R

APPU““’UN" Local mm;mq/maxlmﬂ of feql mu\‘h“\nﬂb“f FM(flUNS ¢
For smooth function £, recall TO\}\M seres @K‘)uh:ion ¢
Flat) = f04 £y + 37 £0) X t ercor

x
o epall Ixl "

Then § has o lowl minimum ot a ff :
O f'@=0 } sine  then  flab)- (o) .’é‘—;;j‘ F@x 70 o nearby X, ‘;t;‘)}\//
) f@70 | | Y
B everywhﬂ'(’ near a (¢ ;117)\“‘ a-x Q@ atx

Recall the ©Xitence of partia| den"vcrhvf;s/ where “O; fives Every vadable put %
e.9: 'F(X,;’('LIYJ)-’- x'77(1‘f"54n(’<.‘f7‘3)

a' ‘F(;(.) =%z ZX, T(O?(X,'fX})
9, flx) =%,

T 3y, $7)= 2 (aj fz))="9 (@ (&) = 0ji §R), i-e. order of poetial derivalives beger matty

We can then 9enemli2e the 'Eylo.— Serifs QKPjhs"gh * mulfariable  funclons
f=¢ [x|.~-n)= £(<)  smooth then
@ a8 \ )-’
Bat®)= Fla)+ DR+ 37 <3, 0 )+ erer

lincar wap 1““&«“( Eofm
W 2 in %

where ﬁ;":(a,F,alﬁ...,a,,e)]a s the  first decwadive of £

() _ R officially called the
and V3 ~ [%‘ ﬂa)] s the se cond dorvutive of T \Hfssiq?mrﬂﬂx of f)
I thnk

Then ‘F ‘MS a locl minima ot a iff

® D;) =(010/‘“[0)

0 D%’ is a positive definite Modeix, ice. Yx, <x, dé) ?7 70
fb‘/’)

ey

fi (“/7)

o1
LOCAL  MINIMUN " LocAL MAXIMUM FLAT TANGENT PLANE (SAPDLE POINT)

iy (1) . NO MIN OR MAX, " apalogae in 1D
i n neqative definie
d? Po“hue Jeﬁ < DG. ?‘ﬁ DQ‘) is . indeCinife

PROBAB\LITY AfpLIcATIoN To  COVARIANCE MATRICES NOT  ivcLupE(



JORDAN NogmaL Form = PREWUDE
R*"’w” the purpose of d\uym‘u'\u \ﬁon.c-uven ‘FIV"V rC,.-lt’,(‘nhA s A_nxn mn sone 1"‘5'5/ we find

A= SAS™ becomse it lets us understnd o complicaed obyect (the fineor map f) as just
s To strefch X

a S‘treiclzby along  some yectars, More Premsdy,‘*v “PP'y £ 1o a veclor X ot
. s 3 ' : - "€~ =AX

m the direction of eock ?_3€:w€cinr m 5 by its (ﬂm‘.pmc_\uj eigenvalue 1N A (‘J;me_n),_‘._,s)

mofe :mpod'nnﬂy

us to understand liwear maps as stretchmg, and

1 ! e ~\1 ¢
J0  otagonniizolion allows

tells U\VS whick vectors and  how \onj 10 Stretch by.
alized, in particulor, given Apsont

(i map can be 51"‘901'
P P ‘Previom (hﬂpfer)

l}nfod-'-"'n*~'}, ot ewery
&E7A bos 0 lihtnr\wj fnﬁepen&nf eigewed’o(s

Fois dﬂﬂom\imble
| Pt lytlz 121
Comsider for example ‘F(*H/%):t 29;2??) uhich can be wiitfen o5 A= [8%)‘7[}
F has eigenvecter (é) 1y AL (mte 390mAﬂ):l<q|9ﬁ(1):;)
We need two more eiagenvectors for A to be d!agoﬂn“mble, but we cant find  them
L since 1x+’ly1’zi! and Z\ﬂh’" are mofe thon Su‘m}if S‘trefchuy '—ﬂwty comping eueryﬂ\(ry
'r iwlo one Qumension while S’fff*th’vy foo. Jo we cannot g9et a nice diegonal - maotrix, but
IDER what if we combine the dimevsions beforehond

' z . ]
‘ we  wont 1194’{3)' 1€ [%%?z] h a ;.‘.nr\uﬂed form.,
1z \ ) ool
1 ﬁ x ) .
X\ via C"o (1 1—22) rite it as a mcﬂnx W(ﬂ‘l
lf we 5?'\6 (g)—_———damo‘"— sis] {ri ; ‘”,eh we Con W

Nine ol .
|! .2,\ ' ‘0 j

Q. a ‘\ 2K :“ J - .
Buperdiage \\:0 A J% hich s fairly close 10 a duayomﬂ malrix : apart

0 o 2 }|) .
valugs on The dmyona\/ Eu?rﬁ‘nm’ else is O

fron 1S on the

L s uperdiagonal and fhe eigen
‘. Wt 1(2y47%) 2xlytlz .
OF conrse, pow  JIC te')mfnfs Km,nzm(uz)) :( Gy 4 B2 instead of O Oflglmﬂ
7(4 2) 32 "
2xilyt] 2
‘mm{ n..r_gf) 'F/ buf MuH'tp\y“.’ bj C" = [é 310_‘,“} {-h(g; ﬂﬂ{' ﬂﬂd rE‘h\"\S ( '27'{22)
90 Y 7z /

R ! -1
Le*.izm) 5=( ', we therefore were able to fnmy‘hfj A=5J5 .
(someiot) : 221 ¢ 5 0 1rpr101 (100 1
We cana view A=|o 22 || o -Ne|| o2 '} 0 '/t"/‘f]: 5)5 k .
Q012 09 Yy |LO O 00 4
A |

as S‘hddmﬂ along Y% ad X3 by A=2,up to sowe ercor ferm Jenerafed by the
Sffﬁ*d\"\j Vec'hfs-




ATTEMPT 2

m( h-k; eigemaectors because they fell us whnt vl“j.""iﬂ cemain stable” (up o some 5"(6‘)("“’9), i-g.
ﬂ;’ih’i,equwu\wﬂj (A')\l)?:a . ;

¢ we mange o find n "r‘E’W‘)' 'n"‘.'p?nr\grﬂ e1genvectors, then A s completely described bj stre trhi |
Q\th ald veclars (A 15 cho\yonu\i‘mble)- .
O ften, howeuty, we gt =1t 15 ngt Cheuyh fo onider the adion of A onils "‘P‘ﬁ A
Instead, we need to ali copsidey the action OF A or A%, f\l;‘(', vy 18R We wont fo find all
mputs Hhat g G\md\m\'j stable, and it turms gwt this 15 mough to describe -

rans M oand

ok m-\ "’
R 3{1!:?'“%7& egenwector ?.ﬁmspa‘.qj to A satisfies (ﬁ—)\l)m?m=0 and (A-AD)" X Y
jee vt takes m aPPlim‘hom of A fo become stable ("'d"wj eijequ’ocr arp of yoank I),

M torms owt thot Ape =7 There owe alesys n '(h?ury ihr\ﬂpeh&rd Fenpralizes €igeny
=7 n lintorly ndepondert vechr jClases. o stable under A evint

«y pe (31) =[5 B)E2DRER) =57
a7 (- E) =B om #0F))r
7S 3E)E) o Ao 8N

000

=7(A-2T)* (%) = 2225\ (2 \ ; ]
) ERR) - R(E R
IRnvectors fo A forp the ?er{ml&u& eigenspace of A,
Emﬁaﬂy,ei?emtdors reduce nogs o scalar moltipliextion, and generalized eigonvectecs
reduce vmaps To something fike smlar M\’ﬂ'ﬂicwlibn.

The span of the gepualiied @

| \JGM‘Q an dhot later)
Vore \mpvfbﬂﬂy, 791\2(:1\}11& CigRnspaces are Vo iant Subspﬂcey— \n Somag Senje. we e

sruﬂ. n-dimensiona)  Euclidean space o subspaces  tlef conld be in‘krtrﬁh? 40 work
with oo Fesctares of Dt own. (Maghe. )



CHAPTER 25 JORPAN  WOIKIMAL ORI (MATRICES)
JoRDAN THM o € 9iven Anxn, B invertible such Thott A= BTB, where
J s the Jordan form of A, a madix consistng of  Jordan blocks
& .

j: 'i.fffv)r“‘rl 0 -‘ j—blo(kf n ‘fo‘l’q’/ J{

[ ’ =
'52)%.1‘12 ; m'm::asy“; Ml b
' [Jk]Mzw ¥ k ' " ,
IR £ o M | U5 wrediegn)
" Ak

A ond I have (pot mcessqr'.\y distinct) E|T1\MG‘U\QS Apas A with D\\jebrm'c mulfplicily My

j”; @«)?v\sedvf)’ are é,eHm./en.m,lm\.L,“‘e|+m,+..4m5_' ((onequm\w‘j t start a\c bbck)/

and so As Cigenvectors are the correspon3€n7 odunns of Bé, BE e
Hm,
' yooy

Note: A d(o\?onq\quHeé'?Q“ J-blocks 3120 | b, S'm.
NILPOTENT Toum 15 nilpotent &F TR=[0] for some k
&7 all of T eigemvalues are Q,since otherwise Tx = AxX =7 Tki' =N
| 0 wt bt 0

THM (INF) |£ T is nilpotend, DC inverhible such that

ke [‘?‘0] CHib o0 or !

8
NOTE 1F T has real enfigs, we com hosse C fo have real endres too

cHRPTER 26 TORIAN NOPMAL FoRM (MpPs)
R or ) £¥= fofof of Z0.

ILPOTE N\j—> il M(=73k6m, ——
S A | e

If £ is nilpofent, XEV, then
OT=§ =, f®), F4R), F“;(s?)} is the Trajedory of ¥
¥

@k ={T]=min $31£9R=05 is the index of X.

®h frnfdorj ‘5 ﬂ(_ﬂ.<=7 ??&'mu:), iRy You oM
Let T =lm £, K =Ker £, k=index of £, then

3 k-t k=5

3 23 i

LIAASH S S - |
L‘% IE T Tg are frajectorits with in(\eptm\ad [ast Clenests, thesr union s also méepeu\qm‘
.

4 exttnd backwards

- ) s = Y. X)«ne N X) = ' (2 |
- (‘z A () £=1: ¥ mﬂf,’:ﬁm i"‘{x‘)jf 1 df'rk'}') g
TR LT N
‘7L.c° N f ’ (x)"o =7 =0, But since | “ @ R) ond (r"")"(EF‘g},
o for i40 Siwilqr\y N;‘_Ak_':o +hen ‘F(G),g are alsg ndepengent :

=) m&penM



CONSTRVCIENG A 6AT1T FROM TRAJECTRIES L

——  Exbdbagis from the top to bitem, )
5 & @ _Knl =K :‘ﬂ“-fj KnT’ KnIJ' gg. DO Jorc\an block of site }‘1

lg o o © . k-1 1 .onY New ,_,n is y?dor
g o © orKnI

\ R @

-\\ L: 7 Ll
\ ¢ B}—KNI 5
I\ o E- KNI

o

NI, wjectones of kegth ane

Ts Udn 0? r—
2l "wlfdum;
(\ﬂ'\‘i)‘w\m‘\ b’ @)

CLAM 1= spd T)=V

I Consider k':é_<T/\K:>

(=) K'=keef <7 ‘vy corsteuction
L Let VEX\K' (50 U has ndex 2),

6 b
Jufpsse  Tn knT e basis 1n KNI) pas &, 9, % 3,::
Jo Kﬂ"“f(’)-"i)\q”kf T é—_)‘ 5 , Hhen B E
£0)- fo)-Enif)-5
"e. GGK '

=7 v =&ﬁ v-ur €T kD>

. L
e\knT  &Kkarp
V@, index 7 i€, inder |

LK ramlogous 1o (<2, sphid o wectors of Wdex k and Jess dhan U
@W 3,
;EK:/\ 77%3’:; for come xER” }r_\ ﬁ‘“ :o §
© Exending _basis 0TI K07 SRS
Suppose U< R (or ") and we hove buasis .. for U (Tr94er by Schur)
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