8?3 "Tur‘H\er C]um-"mm -u)eo\rj leciure \2

C om 'Pom’-"e x@demc

gufface “'Lzo (non—.’nJ-«acl—U) [)uom‘ww 854—%; are 4o be considered /ac#nen

Quskemn 1 = K ;
cempasite system &
Fe U
SJ&J’(M 24——7

>

‘-l oo do we describe thi s;jslem 7

° F—or anj 'W,>C- M,,N’Z>G¢(’z ce shoalel hove a ctabe | >®’%> = Yot )

© _lz-kc veckr space F(K,J»(z) lven 's\*j C-lineor ccmbrnaticns of dhese.
('“ALC is 1”\(. "fr(t vec(‘f/ s,;nce o Hﬂl u{— J’(,XMZI,>_

€ H«. avcmwn"'s we need Yo make some identificatione.

v

\N’ﬂdi,)wq/2> ~ ,q’,@k{/z> + ‘¢|®%>

v

Ve Gad)~ [We W, + |Yed,D

<

xWel, ) v o [deth) ~ [oul) Yued
o oM, T FUH,) )/~

o loner product nherited fom H, £ X, -
o (et |bedy = (a4 4,0

> Exdend ‘l’UGneﬂ\l dlemente ‘ij ( eMJtsz"'9> |fnearu'tj.

+
These cenclilicns define Yhe lenaprrroc(uc'» %J = j/( /@) %2_ .

+
]:—Cf u|“)¢(-" c‘/_)ace J’Engcrr(oduc'l; need Jv MLV -’—qke "c\—,m’)‘e"'im" M‘“ﬂ rzs,xc" J’o innec Froduc(' -[Tn‘s w\{' P':j Mj ra‘e -pur us.



Can aleo define "'engor Pmdud’ interms of orfhanomal bages : @

Le—(' [<ier? be an orthercmal basicfer %'
‘AJ“‘> be o crdhcrormal bacrs for %Z

Then Io(;@/i\,'> Lm an orthoncema | besic for %,@%z.

—l—lﬂts (69 ec’uiva'c/v‘f’ +o ‘Hne rrcviour, abﬂmc" clepm.‘liqn, Se “«e oﬂ:mn* cloPendM(e an a c\acfce dr ')agec -rol M;Z Xy immm"’eria ,

(,,'un P.h .“z - c‘:‘m ens icncl

c,/ J_, \)

CM e’agily C('ICCL( "4(e]2V] 'HAq{' clrM (M,‘a%) = (c|rm M, )" (c|fM ﬂz).

Cartesian Product
|
Slatec cf y Qhtaleg of Jales o f
C|ascimgj, one expects Edsl-:m] X Ejshmz = icmrocdre ,n chidh case dimengione add .,

IJr‘c u\c Pqu’()(( oF sure(’FOS\"’fm (Gbll'(‘B I‘O 'Lk( W‘!)H-rzj ,fneaf com(:inn*lcw of s-‘a-'—ex) ‘“«a"’ (jnwg Mu”l(JhCﬁ‘h\/e

beLau‘auP_

Dcﬁ‘m‘hon a Q—‘—onlg ‘V®W> i< a C(ECCMFOSQL'Q dencor (alcc called & Fum%enscr). /No-le i¢ is a
bas'\s-lnc(er)m don"’ P”F”\J{J . )

/4 SwLawle ‘n\m(' is noTL c‘eCCM[)o&‘GHQ js said -/-a l:e o) en‘Laleec( s—l—mle,

TLN.- s[}ace a( c(eccmr)osa(o{e -|'enscrs‘ in j/(,@ M,_ T a (ncmlmwr) su‘wpqce of dimension N+m — , .

(TL: srace of dechchaB’e c-laleg in '?{%IG HL) IS G subspace of MAQ form ]P(ﬂ,) x'?(ﬂz)>

(n-1) - dien' (n=0=dya] w' |
P(H) () = P(e,)
Sggre Tembedd.‘fj
gmce nm-| < nam rcr M\j nM Y7, Coe See -“zm{' Oeqerrmﬁj s*'—a-}e& aré (frf»c(\j‘ed.



d_(ﬂs_or Frodud—s of q% @

—TEE C’MW\‘LAM y Q‘I’lm uiu" %g @Z e Om”ed a M'ﬁ;" /ronnuncec( “Cu(x’-f-‘ //).
Dencte orthenzrmal basic veckore | 4> anet | = (f

alec see 107 211D, er (1> anct 14> ).

The 4eo ciuLn'i UC’-L('” . j,(’; &7&’ ng Q" with baci {' SRR IS Rt \——>§-

£ S = a5 1 155 e =55 51—, con shoo (acemel) fhat &5 i

eo—l'@ led i ond Mld of “« AeL(rmlnmrL ‘2:': 2: ZO,.
A ';.L cn en {emanL;
|44> +1-=>
EP'Z SLG-"U ’ EPIL > = E (En‘ndc.‘n—?ac(«hkj 'TZ@m)

Su'or)ost I deo ciuk# s(js(—m ic diskribuded betceen /_“iu, e holds Hee

<FH‘S-I» qum'l, ond Kob whe Lo‘ds ‘“\e second].
A‘rce SLGUS cn eov"“-\ wL.‘le UGE g!’c& "'ﬂ ac(iﬂ-m" Scfor(Sjsl-tm.

Noco Alice Fepf-‘orms' a measurement + ‘Pint‘ oub i€ he 7‘.«’:# isin the 142 e [ slate, (C'cma’:emlma Jro, e, Yhe
uerm‘lion ol.urn‘cr (c: j ))

1§ che meacwes [+ >/ Hoen the state "°°"°l’“‘” L ‘++>1 al wLic‘\[;eml— it Bob meatwres b ()'/uéw‘/ he el
$ind 11> cuilly 10O cerqum{d, od [Meerse Foc (=D if Alice's meagorment Cinds [->,

EPZ  dubbed Hag ¥ SrookJ c-o(-wn»a(—ra-dig(-mcc”/ end -L:ok n'i 0 a si50 'H«ML -u\er( Much Le Qt“l"icna( ”Lufdm veriebl a8 v q,tfcl\
dickale tn advanee chbich of Jb fove rcmbi/i/»rcr i€ realized

NO"Lfce “aml am.o(/la agcr AliCe‘s Mcasurmmi/ Go'a‘s re$u“-l§ accw‘ed, l'\e Can‘-l knew o./‘»w/’ #\e (Ccrjrom) rc%u“v will
be wley Al-‘ce maktes centoct ‘40 cervenlicnal meane.

NO l‘(\g‘l'aﬁ "»O/IE’G(AS CC’/V\MU/I;CQ“"'C/\ ((‘p, "No commumicadion “uorcm”>.

(le Mode( F erzlzn woriables r‘zl)o:oo(t B2 el subg c,wn‘/ rulﬂ( ont experfmm#a’/ ushg fom i Ca{(ed
@C“\S Me?uaj:‘/—,‘es.> f \y E? J \7 \j



G

8 cme O-"Ler caseg

() Tnternal dﬁfccc of Frcez(om
If %l = LZ (ﬂZ) ond ﬂzg &4 wilth oelherormal basis /i>|._,,/.“,,\ ) JrLen a(7mera\ alole 'Lakes #we %m

o= e (a0 phot0x (Lm))

l

. oo
E dx LK-(%)IX@.‘>

LK{)‘) I\cr Fhauml s-‘—w‘rﬁ') uncllvic'ua' ccoqrpnen" 4 ‘F(MC"':'GIVV
¥ () S cen be zero as IT? at Some m\(y ic nenzero

Y, ‘( <)

T‘/\s 19 u\a l(incl or- I—l “;er" s'aace we m"ou( '/' o‘umée a ’304 t(e C\I’Hl o n/-cma/ Iogc/ '#wol -Azk{.r one of n va(ucs

(m ’Jofwl:culotr in the cae of s’:m)

(2) |\/lb1”f’olc lvam‘—ic(es
Now M, = L), M, =12R) — M el,=1* (1)

Con see Lhic easily n boame of
Pasﬂricn et'joncl-ghs : 'q/> = S\ydﬂlé LP(",J) |X®\‘]>

ln Hnis coce, coveat Mvo‘\@ cemr'e#m cilk ns{)ed o 1mer procuict ic neusm:j.

Org Ocnefq“ (L1 (Q)> LZ (@'\ 56 cave gmcl—ron.( 'P;((hu“ifpw"icl( 8(-"&1.(‘ a? Cs one
xf)ed’ sc'oorcd ncnclizable furckione ch“ rol"'c(e Fomhc:w

coould



