| f e @
WeeM 2 : Lyneov™ Opwhr@- G Vech)r Ogacw

Consides 2 vechr &ute N, W Alinesr opemhr

A - ~ .
S o function /\CtSV "“O‘f’} Fom V=W Sahisfyuy -

VIxve Vo, AlalXz¢ b i) = aAIXD)
5::\)’2. + b ACEX;_7) 6\‘/\7‘
—
Ao kroxple ak’\'f#w

Let U = Pa -~ space
of degree M .p%\.yﬂﬁnml&

—

I(‘ W=V oy A hes N onlo  (keelf

Then X lxve V AB(Ix>) = A (B(IX) S
’ Y W= Pa
Cempmh‘m P

A 2 opeatu? -

PGf (7 8 ,Pu'i\"(' d.LMCf\SL()V\fQ \f&thf gm& ’v’/ COU/"‘ YV =n )
Yhee é}(ash o Punnle et d hasnt - vecttrns  JIV7, - “)er}
OW% RIS oy Wy e Voo~ W@ﬁi-"

N

7 = D ChIuY

L=

. n T c,vL
"V red (ompee) | cte R (7)o Thee oIS

CG«B) I hygo (6 -

i rsomerphum bewed ek R

- d
To angq W07 we & o) ociade (c )

Ci"‘




(2

!
C
: W Covre Spsrdhs

Qﬁ(& U\-@e-—\/PISa/ -e(rf)\& W (
\ " /

—

o (U7 €

ExampleSf

1 g b 2 !
For arg  funie Aumensiwd” Veckr epaces V, W A con ke

r-e,prewnka\ 2 . Lek dum VE D don W=m .

Matnx

1577, - a7 lans

fwoe N Lm;%d‘\‘fﬁ' o T
. |
Alvy = 2 cAaluy  (hineanty A)
Lh:f
Leb W howe bans ¢ 197, a7y . Then
m ' n m . .
Al 7= 2 w7 &y = Alwys ; JZ{ a’. ¢" (w7

S

I

So weks WU € AY] repreSeN—Eok b\a, lumin  Yeckd (C
. w; ~
ets 1wy € W " " - (;jm

The  lineor OPW A rapfeﬁe/d‘fi .

I

/AN
&

>

<

~/

Ao oot o 0y

v Column -

( agsumnir: 3 srtno newd basts  (wgludy7 = g%>




Thp\j o he ﬁk/\dﬁl o Coge  hen N, M -5 D —

bk hawr to tmke cwe |- i funile dumersigwl  medotcss
do rot neccefon) hawe  Sarve | properlaes s furke Adcrvesie €
o Sea P3on For

| (cw}w @CM)
% 8)ectoo N O peralvl S

e L ———
Thys 5 an porkont g o [inesrs o peter _

from -V CPV-——:«V) arm Qr)ecw«—g

popety tak  P=P |

£q- (onSWW oo Uectwr (U2 € Vo ool ute poemns

vz =1,

Pt el o Pwy = wleplvy, wi7elV:
>

(ab £ wlo? [{) -
an o.,rbﬂrma. gectr (w7 €V alorvg Jduechion  1V7.

- Pm\)ec’ff
=
1 ~ mp,
?V = (\@7(0\)()07@%) ey duley = s ST,

TS rﬁﬁdtlg Seﬂw‘g’l}"s I(} EEJ57J_. 1U‘M7} form

or¥no - 1\6"(‘“{) bans for owj/

an subpate < Vo




A’M e Ckarjphe -

(oniicdes ldv/n @Ci& pr '0/(3 P(.’f:fﬂdmw{a i €

@@Wﬂjaﬂ&aﬁw&kf A:é)céz_:ra)

N dic

Py\, (3o vecky  fpase o\) denenrea =+

ﬂl 5 lneadr - JL&Q»A)(& P(JCJ € &P (r | )
OKJCJP: € Q()Li?_ .,.r&%

i -—O-J‘j‘("r!\ 2 obi
(o oy o Paijﬂcmw_ﬁa P-,Jf}g, ¢ Pm °
In Mo Cone A : pr\ — ?n :

be connne A pegd S am? fgieﬁ ot o ans iy’

LA :
W t{) p,\ 2 | .p} - Zai xt
=
)
N 3
AP = [ d = . vl
) - ?l {'G{,A)IL c \:)n

e




@

T

P.

O A L
Lo Projects ary W7 € "V

(

P
(

) ﬂ\‘43

P

onbo e Subfpae spanned by JIVTT cei-

. . . T
A Somyle Con Sequane 13 had CLwR tolke M = dam

\ ; v
<o (et e Subspae Sy v unfact Mo amete d;

ad  FWUOY defines o bastl

oot = T = denthy  epenber

dimV
- Jmm‘ ‘
Y = “ Wy = L LTS
\P f&;«'v IW7 g; - 'i_:c’ltﬂV 7 {,,J:, \.J...,
S<
)

AC'HD‘D 6k ‘meo«r Ogmdm (JTLLb\/asl
//

’\j— L C o
SN
A Sy e Scadev pmdﬂ

ad Y | 1nest opahur M«W}

cbchmathdPﬂ“

Vo e
reOJ{S,a_

On r\od\ﬂfe KW{LA

V1 neow Fuf\(lh‘i)“"'e C

v

o J)m'f )




Repre;e«)nﬂmw & Q@echm O peadd

M

We have fer mek Pr= 3 (03¢0 wim
¥}

O’*"'W}>: Sg I 1S -a p'rej€th‘0n o,cwal'a" onko

Subpatl Spael by L1005, o jrm> ] A e A - dunens ot

Ve ur Spale V. AJ Le. have Seon ) thee ac maﬂg

LBy mak  vetlka 10 €U ac reﬁiig,_zfg or WMM
i Cy
ey \Uy e N-hpk [

) Ceed o Uy e P. -
(n ,

Spate d N ode pdyromiels el .

A basis  (ormonomd ) (s 10y = ({) : 1017-;(0).

LU \= (Lo} LU = (o1} -

Con s eq e pmjzchm b,w&}h:( PU} = V0,74V

>
~ whak 15 The mabc  comespanduy ok

W e S 2id Fen sur szlw.l' oL QiO) Lo 1 (iDD

ve. -

) (1oY® (1 = o
2ok) = (%)



Ge LA (o m()one_{\h o O

J

LP‘ )lJ - LJ;‘)L (Ul)J

= P = (‘vi) *
Cleartey Pf =P .

Si‘m\\w’(@ Wt cen  ConShid o Axf feod pmdrecm
opembs Pz 10350, | ond we fnd Py (o«;)

O

We con alss U'%F‘j fne. previcw cD_mF}ej—c/xw relodha

i ooyl = o= PeP, s (éoa‘)_F(Z?)

¢l
D\ s ﬁb’\{f@d/t}aﬂ '? @l —3 ([;n. o e ol e w@g"

-




! 5x
o nsdr ¥ I47 e VLD [E7 = LAV C
= (P IAIYY

ol = L] <eV A (s lireos i —

sl

(a<dileb byl )A = o <H1A + L LA,

Nohece hee pnad O\.Chv‘a, o hva 4{)( A acts R nglmg q‘)_d\'

}

Uhee on  actuy an ket ¢S (£ 1C fomn l%l: A_b

Cravgle Gtk demenor ] Butert e

s g Wt o e 4y eV e (“) ~ Complex

Column  Vechs | ot A fe,prew\,kl by AX A padnx achsy

ik AW7, —> Z /lj': C"‘ (i)

Then Wne  convespondins YN uwechﬁ)iv.{.l{f( e rowd vecto

(:Ei T Er\ .}AX Cc‘)f‘vefpondcg actioN 0\) A—- 1§ - -
"~
{ul A —3 Z 5) A)‘ )
i L
J,,I
NC-B- I+ 5 Same pradnx AJL~ i~ bobn (et

)

\ \
normed  lefk ettt pudRpliestr
. e K .
A)L‘ acts  on  multl phahd from r‘ﬂh{‘ '
r

bk~ 0 ks

TR n (2}




erpes:e/\wm_{\) gerenf _%iw 0 pel

in Dirac fomelahon

N

i

We have Feen Mo prjechay o penten

Con be. 1atilen ey Combuiakonas c»l“ v /[Ust L.

D= 2 oWl

=gt

N paked gueihd L CoL LR repesed- oy Lot

opemkce A achey ot jo7 €V es Same o
Capinakan A AR\ 7 o

Asuer 15 Ao
N

W U= 2 Cr oY

NQ W perr M T _

™

{ ;s |
o o7 =AY L \U> = 5 e

whoe <sge Do) (A)[) T
n
T reers A

Now consdw  operbee U570




| TLU" Pajth‘bn ’

—

s | . L 3
SR DR v @t (U‘*@g)>

A

00\
._',___g:_hj.\.“" ,
d 0 \_/-Mah’hi ibn O
ﬁmﬁjﬁ‘@aj P ol
which has 1.

A -“ ‘a\ w_a}n
Ae 2 A vz (S0
{.,;)Zf ! | :n
\anl - A

= makk A
Bur s et gees w any  pesdicudovr
realizadnes 4 e b ad leb - A4S andepeda® 4
anq part uder represed-aden »




AToD = Z Qa’, WJ?(U‘E] 0>
l/,j
= Z QJL LCK 4‘»’)};0&7“};}
C;J:f ey ;
SV
= L@y = Iy
i,J j
= lo'>

. -
A = S, N
e AT=(Z a LI%XU“!)

X [
[/')\)“'



Reﬂ“tﬁan ) SGLLB"!‘L%}OL*")r 0 peartsrs

A Herr Han OPW kchﬁ} o NV is one  whelk

Gars pesic (Avi, 0 ) = (G, AG)  vaneV

o |~ Direc potehien [ ATy = LUNAIYTS.

Somefhrmeds A s hene T an Cy{\lj N o S poce W<V

rone than sdole  Space .

G\V‘U\ Mot any A has & f\&}\/tl{’; a ¢ hen o/ brae: YA
b CMML/} tv I

e A'F '

LI‘QCW\OLSRM‘SMLLQ

7 Angeso U3 AT 1>

[l;: equwal&’\“j L CQ"‘L’A

wox LGLAT 15 fwe comepwrddy b |




+
Nole hat A ok A act  on diffeet objects -
eq «f A ack on YD € "‘7/' A+ (3 he aocttan an

Cc)r‘re_l“ponc}« cr} [1neer ﬂ,qﬁ*ﬁnrf <Y }Aj*.

A Hearvwidian @pemi’“ur
[ hut Jeo wﬂwj*

od 5o
s  one el W F A Qg).,t) - Ac/g; ount

Ey &MP\QK

F(f\l({_ dtmeﬂflmﬁe Cm’ ﬂ‘/‘-‘ | € |mMCfphLC f"’O d:f\

FARVA M v achg, o

Then A Can be repr‘eae»j-ei o
I\chpie, lf\‘ @h- Tkad -A+ Y rel)maxlﬁq bg A"W'-j M"e_

Weravtion - Co{:jojzﬁe oL e maba%c repmuh? A

A s ol o AT @ ] ah
:]—__(\ rus C’CLS’-Q} A ot ¢ on whgte a\) (]:n O,\)\ Nret Ut
fo  SublleheS -

Considar infinik dimen Sk exawngle - Y7 € [ S0, R )

_ Squove wkgeable  fctrens o, e .

A =X _ I+tf nof kgutvsnl-aaai et X |¥7 € Lt

(onsides post hon  gpesder




e-q. tohe (47 — Yoy ~ 2¢

b
H«\en ')c\'{/()c) not gqum.mkﬁmge on. (R, R ) !

Thu& one  laas 1O rechrct LZ o oo pprnalteS Ly Spoctte

/
cr A= ic +0o act  So frat  ALYD é@‘z)/'

Let A be a lineos opertor A ~ — VYV
Mok AUz = ALY

1F fs. possble ok 2 hnesy mompM vectes U7, JWD

Afod= Alod ) Ay = w7~ R

}m&u@ Mofffwf

o Sub fpau st AV codhad Ezj,y\c%c(f

Cakt SFy
Q(ﬂ_e{\\/alut ~- In 3W’€ Sof d"{; ok Suehh

vectos  §*°




Kecalk properfa o { Fuk duven croadl  Caze:
l{ dwr V=0 ) ~/ s 1Somuphie o OB
A e mamk AY; ackeg on €

Eualoes 4 Y. obrowed  for chowmchoshe  Equedia
[\ ' 3 .

Aef: (OL“"L"}. SJ‘C) =0 - et
The ereﬁpoir\dcq elgen vecturs ae  obtmuned khcj &)luuj
b 4 lnear  EgudRnts
i(a%c”‘*ﬂ‘ciy—;o = |2, - "
=/
ag@wlwv

IMPO(('C‘!\’" J‘CSL,LJJC : ELﬁfj‘ wch&ﬂ (,th/\ g\('_ﬁ/,gﬂ'/—y

- ¢ [P \« \lﬂeﬂ-rtj U\olo_w wec

. Y )‘)QKJA:FN,‘




Etgmwct\)ﬂ’ QVL Sel\)* cm%omf O pedus

- Homihon (o Sel}- aohgg,\+) manes  hasw  gpecwd

- ~ 2 WA
popety 10 ek thelr  eyenvectud  fom = basu for O

X comesprdieg  egenvales e re=d . Taded s akse

P In , oo
pornet aly § o
(o an ovelm ot "

pofsdale bo make Ihee  ecgenvectys

ALY = A 6D 4l 7= d g e

ac € R The pack hwat  he vecke Y fara o

"

Compldle Sk IS Seme o 2‘_ el =1
=

L onkraLV

&Skekﬁ\ of sk Jwven L~ Prmkcl nokes Fi(D:U

Realdy 4 Ac 13 e oS LU LAY = X LYY

= A7 =00 RN

7 oas ni ke GlLMQﬁSiwup
e  Caoe  ob@® NV os infen
UhoX gboud
5

~ aS i ey Example o @M




‘ﬁ\r‘{q‘;‘\ Weﬂ ;Vh{ff; &r{ M"f i . (Q“j L]‘f\ﬂfe j W

Mheoresd  no longes helds - wned

- e previoss

pem Tf wt fad clopons - Fo AJTT = ¢ Iy

S N V\/\ej May no4  neces fend fom o

() £ F
Ccmi,\eh Io&&"\ 3 «:/L V "

Ti yums oub Imee o fuo Sihambions  deperduy N

Cspecia’ A - fel e nadve 4 egenvalies -

) howe diwee o AW Ay e R

? \JL‘?’S‘ A ™\ —_ QEE.J\-A %73 m-ﬂ‘k (4 Lﬁ,ﬁmik

l) In  oaddidien Mmee  coultd e o conkinge uvd Spe chun

4 9” Videes k55 o€ adeRl b o v LUt

| Fiwy e V
LT,V A LBy = N LU AR Y e iR

N__T_é_ M,s if !lt}_&“ Sarng gt—&}emw o Ajw> = A

@

w?.(

hoe A s o G- odont opemkr ek inogld

6€ oS &Ch"} on (U‘)\




t”‘“"‘f""ﬁ : C c‘)ﬂ}ww" ProMmenhuiia opm&r cu_?a,m

Teyiry o Setve P ig» = X 1§

P=-ind
dx
7 _ s:?wc/..ﬁ _ '
NJ? & e - jo[cw\e woie  Sulohens oé Sc.iﬂredu?{r
¢ L‘Q’L/ﬁ _
gciu”&“i'lﬁf" E"‘} 1{/“’) ~ € [0} e f‘\_ﬁ_t" ﬂawwa—f-tsqge
x & [_L(w%w)  So e connal dednfy \§>
abave i & ‘if-‘ i“j(;? - e Lz. Bt e Comn
- | - . t‘a‘ R
asoclede F o o ba vedt LU,y @}e' R
51y A%
ciris - [ v
= 2 Lot
b e

exiske o e LT o- v rece gMize

’ﬂ\g ring
o\) W) - Y op)

elokd o @0 Hnuws  foune ben £ fom

p o~ Ay Seo R =




J:U(&Mw qﬁ Maorvien 8,_% fnchans

Lo Ldn owe Lk Aom

Consar L~ Scj&@% LAt Ihoue.  Ppensake bax

Wiy = W o) basis: Woox) o A e MR
ARl
Con caone A S é‘l%n.|w¢7 =4 .

2l
LKNNS = f Yor) Yox) SAx

=7 41’(:»“{%7** gnrv\

o~ . GYP
Pty ~K ;%LAe A (flig) A e

) r\Jc/'/g .

S’o \Ma D e @enfinctiond ot f;_

T/n YmiS  Cowe P: V>V V= S$pe 4]
.)C‘Lmk NG

‘{5 LS gej’kh Mﬁjgmy peauchc fac o

v 20 -

(= also Homiren ) (P) p
v




®
Fir\&dijj whilsk i g e an e  aloove .&,caw‘

et  hree 5 N0 kef asjoccaked o LUal.

wse Con  nforct asseciade oo kel Uf s beodl d

({}-A\ W can Suckr Sdr{fﬂ&flh@h j(}ia C("a) (_u‘:‘\
i CAy Seme  Coeffs:

“The (er*réj‘poﬂaliﬂa‘ ket 1§ fola ceay U7 -

&r

;;\K/-ﬁ i
Y

-_— Y i~ QA" e»i.arwpxe fou CC:\) e
(e e d@mmﬂ

Bj ?LLM C@ﬁd(f*ﬁ”& nS an C.Ca)
Y i AKX/ 2
Wy e L omen bnoylh  igenfunctien & & L

_a GoudSen i X - dpac od € L7

Bg o~ abose OL notlbwen.  we t-e)-ef' e Mmese




G

B&& an ook ”&G notodziV Wese ket s
built from jd) Cxy 403 ) o Shit reled o
as Va7 - ewen thagn Pheee 13 i~ fact fal'»i C(>)

Then Yre (QMpiemM realo iy for e ok

wive€ bobw dlﬁwt}t cx‘w&\ Can HngTh eigen valies 0% hes
D Wyl o+ fau [Uy > LU, ) = 1.
C ol
 disceke continvens
€- J / ﬁ.*\fﬁ{l&t/ ewcw
e ~Vechur
jUL >
U™
Orhe - nomald - o lvy> = o

(U, \U—Ai? - 5{;}:—-)’)




The Postulates CL QOuantw Mecharics
(Reumkoi)

-Le*«i-‘f wrik downa M Pudamentl  postlates A4 @M.

N\a\iuﬁ s a\‘ Sore a% Vire maktematiof  Stnehres we

hawe.  discnoed MAT Lo -

1. M o pued hre B, e Swmbe o o Sk

S o\le_f,mm?i og o Ueckwr 147 W e Hibet Spak H

2. EV@P:) p'\ngiwg (waswqu(e)'cfua,nh/lnj A s o ¢so Cleded

Witn & Self- adjount operter A (caid  Tobservale )

Bﬂe wesuikﬁk o hne.ctﬁfe.MvJL /{3 A\ t3’ aiu.raﬂ/_' Ve

d Ve eygenvalves o e cowejordiy o penler A

. The Fye‘acthihij éL o meaguesmed 3ie&>{tﬁd YWe
e'\g,mu'a&e o s ] Pm ii-i')]j2 rdhae 4‘}’"?7 =
m\Jl Pa. s prejec o © P ety en S}p&tcz ,,{}

eigenvecturs 1Yoy havyy eigen\/&lwe o Alda7 = «i¥e7
Pivy = 1%




9 - AjCie.s 0. meabrement  d A yieidmg e ewenwolee O

e Stoke 4 M f'tjd"el"‘ c.:ir\wg';m ('(eilapﬁw‘) Pom N4
oo Pal¥7 [) Puiyi

é The tHume e viluham OL e -C“jf"‘e"“" 1S
A
descaibed H Yoy =1h c% Y¥es7 -
€

FaS . .
ohee H s Hamionen 8 J)e,m_h)r :

Exai ‘p{e S

| 3 L 2
(oS & Hilbet spat G~ ad (&7 € €.

Let obSeunble A ke represoded an IV 23 mabris-

A = <§fi‘i ) ad  consder 197= <0>
o v % " |

o represad  seait 9, Guplern  ak Some fixed hve .

v o~ be ShOLD bak A haa 3 eyeavectrs (oormalin.ed

o W\U‘g)"'"




‘“’Theie_ e el e o?ﬁ\ajox&g (as {Lé’i&ows“fwm prtu’iu\.;._)l:)

et onedk Yheoo  conCeNvy &ig,mu%chsﬂ 4~ Heominol Mﬂiwf-ég)

— L L -
\‘-YL‘?I Ras gt ¥F1 “‘\'}71|“?37 howe € vt 4

3
T S b LA 2 B PR 2
U\‘WX Fac O v (2) -1)

| . = |42

P - he onke  §1 eygerfpet |1 26T

- 9mj€ch<f\— @f@m}u( v }7< | 3 } |
-} .

Py =
3
o V77 b2 ke ley4ey = Pn_)Hﬁ’?i‘ P(-zjltﬁ§.

2
me“"‘ﬂj e-wake -2 s | P(—L)‘¢>“

Prbabihly 4 9
IR P 187 = <Ol Twl$7




¢
.
i $ 3

Se th&hi\i[j (5& NQ&SU/"*& e-uale -

5%’(’0\\65«'917J Pmbélbi\ii:l c!j msug e~valve +2 (8~

| Peay Nﬁ“l = L¢] P(a.) Poyipy = <@ Py 1

Py = ML) # 19> |




