dekechon Il cvor Lyndow s and Corech'ou

55@% £ p g TN {\ws{ blode 1 .,2.3:
dé’/kﬁc,&- 2/1%2 EN6 | %2/23

—+ .l ND SV
— —+ 1 &t g%@?ir
o — 2 A %b\b I\TL
/k — 3 YeN q;u\kh\%

G\\/\&\@ﬂ@u&(c& {or ofher blodcs

(CDW@L’ (Ll{bpl% ><1 Qv ><Z, oV >< 3

B Phase Q"P eq. O qﬁlvg=¥ b(od/(
= C\/\o_\/\%éix &‘tch\ O A= g(;u\&f)ir blod(

(1000)+ ln> Y[ wov ) (-
J

((@oo&~ wm)(“- VE-)

— 10% —



Adhed
XX K5 Xy XK g and Xy Ko K¢ ><;L><<&)><j

+ —+ NS ENQ U
— 4 pl/\Qi-é Tw et h(di(
T — D(I\QQ—P VWA And, ol

— — P(AQJS—? (1 Srd bl

(oWecy &@p\ %7%&%5 or %q9§gé
g o 23y —7719733

(D} CondiRems {or Lotk Comechon

The reasov w“é clscical ewar comechou (v
Rgisl tntornahon prowscing s So paneel
s et classtcal b9 evers ape discrele 7

I avalog Se s Fhists ned He cace!

=) How abgut gk@mbﬁuw eryors © They ave
hot Aikcrebe bt can be qrbivar
SV\P\@,\/U)@S?HCQVIS @lﬁ <, 2 aud Y= X%

The continaum I crveors thet cam bappey
U @ if’—b“ i+ can all be Ccoirrected bg;(@%ck‘mg
@M% a. Asarete Subiak A encys .

— 10S—



Cons den Sf\l/\ﬁ[c" QVLLA@)\‘L Cg, W Shove code ((0>Lklﬂ>[_>
20) = oLLoD> (3110

EWND/
(203) 5( 205 W § ) E [2p) | = !
J

=
w(,\c\na = T ave  [Xvauls CO(B@@,WV N QZ e\Wweow

avbi Ha:v% WO AU {u/d @Ab 4 ol Fhe cgde

a Yy

(2045 Er= ol +s; >< + & ‘Z 1 €J3><£2

J dJ'l

SO \

E;lw) = gphod + &5, X, 1w
t &, % [ly?>+gjg>< @)
e gsareing ewar Seudidu coflapter fis dake

TO %™ > %)
4: >/\<4 [ » |27

=51 Y 2., (20D > 1)
Qiq %) >




Quantcw evor -comrechon condiNgu

L{}C bé @_@uwhm Code aucl P+M€ pVOdéc(@V
ON the code (Subspaw)y  Suppose & s e

QU antain W ol Coifh Kvawss @pevadas Eqd',
A newSsary and Sufficient coudihon {@r Fhe
xS ten cif QN WOV — (OMec vag ®p€fa%\dw R
on C ohich comech & /S

~

Ros)  PEEYP= o, F

(oith Some hermihan Mahx g CThe sef
obcwvovs & T calleg Covectable <ot of <vars

4.4 Sdabilizer codec

(e hgue Seeih 1w Spe@hc examples thaet ewa
(OQwechgn cawn be applicd o @ v asfrait S¢rafauS.
Can OLe Sf(g] FC",\/\/\CLKH\C@\(%/ CQ-V\GQ_CK/&M-\/KO(

o how t C@%SWC\C %\&&\A‘{U«W\ COkeC ?

o hou) %@ C@mmmt eV
Lgndwon detechtdun

~ 0% —




© ZJQ@L avec onectale e oS 8

A Wnp(?fﬁ@u{_ class @7& ?b&c&mlcu/u\ Qdes are Hhe
SO caled Stabilizer codec L cohch we 6l neas
ArScuss

(A)  Stabilizer {ormaliem

To discuss stab)ff2aar codes s asedu] Yo Lvst
it dute the Shhilizzv Lomalion | The fafev
can Le jllus raled oséh the 7[@/((7@)%@ &’I\M(A(Q
L avaple

EPR otale of o qubb

_ 1
(206) 2= L [ food + 141> }

Jf s casy +o Sep fhod 1220 s an & gonStote @

/\

(26 ><f\>A<2 2=\ g 2.7 (1) = 120)
wc 5%/\\%:3 N &R(@b‘, [A\Q&A Jﬁ% the @pexfobﬁ@(/g )21212

A 2/\2‘2_ (Dne Can Cheow 7q/\0l*ﬁ /2(/"> /S ‘“/L(O @V\{g
Sthabe cobech AL g (20%F).

— (0& —



T4 Fryw s @nt That #he disass /o @Lm@mg codet | Faar
Mawpaleh 0w | desanphon af enors ayd meatarewral
Cen muenienwtly be Ilculed jn s of +he
5+&bi/i£<f\f& rather Phaw the Staks

R . ( /\
cS—ﬁab(/rzZ@\/ {@Wl/\@[&t/\/) — C(CU‘C’\/ ey CL(

%LYCOO\() +hec9v%(

Paunli PrIup Al onc g@ukht

A ._: e A g N A\ -\ .0
bos) G = JET €T 2 2R LY 21Y t2 12
'S @ usp ander Malx walhptcaloy

P@m\{ c{jmu@ @_F \ Qu\blh wa @H JEM@(/ (M@o{ucfj

Jjﬁi Consider a &dcp@up S cﬁ—f- (hor
[ed /% b= Hhe Set o V\\QU\EI\U/ e o)
FNaF que &Dﬁ&bm{%@({ “béj +he elewsu b
0#5, Thea S s called Stabili2enr
- Tthe Spaw Vs

6 /}V\CCL\/ (@ML‘):V\C@A\ﬂw 0—( Fluo €/ev\/l€|/\% (ﬂl[ (/LS /S
J N \/5

—A07 —



C‘XCL\/V\‘{B (8 i N = g

(Zco%) S:{i_{ éqél, égig ,2452)33

/-\

T @ ol 3 gu\\a\n( Sd by

J

2.2, ' |ooo), 100> | 140>, 1111
2,230 000> 100) | [011) 1111
2,23 o000y 010, [101d | (171D

@m Vet looo), 111D

heee (00 fz?\ng oy clemenb 2.2, and 2223 18
S(MLSA\C)C\ML =

Lel i A sobact of clewtents {fag(gg\ . Ge
T & PO G 15 Called gevievator oG
o all clemenh (77( Gy Can fe corfen
PVC)O(U\CO\ Cﬂ\f +h€’ 30“

;
(2c) (5= (Gui-y 9o

o 2ts ER G ple!
(2123 S = <2122|£2€3>

PM@%l ?_q%g'gz%_g - 2’1%3
(2.2, =T =

—_—

—A1—



94 \ TL\C’ 6%\/\/\@/\% CQ)L @N \/\c\/@)L(ﬂ/ ave Called
I dopendast jf W@UW@ @V\f’ Fevievatgr
naokee e <fabifize Jmaller

e hoyw R Ser rjf S = <%§mgg g > IS @\
 ndependent Set Uf a“aa\/\emﬂci/ﬁ ?

C heek. mah x

8\) gub/+ Opcmé;@v e qéz I3 >/<)C€\{5
(CD&J\&xSO\v\CQ o % y?

J 1 64

12 L2

3e .
@’[3> \,/71/___/ k_/\\ﬂf >

/OOMJOO/('— O100100 - -
10019001 | ALJJJTID

1 ]

N al \pag{(ﬂdl/\ ((/( : G5 (}O&(Lw M

@7[ X of |2




° Lov @ \1 3 SO p@g%‘dmd Pock-
o 1 tw The [eft (X) side auat A
T twn e (/W\aﬁ/ﬁ (2 side

The cleynente Of a %@V\C’\/@E{‘Cﬂ\/ of a sfahilize

S= G Qo (%@5 Qve Tndepevident (L e
2\ dAwlenScdual Mw e FN S A Fre check
Maolis are /tncay Tndgpendaud and. S doay

neo - confain =T

lots denate Fae 2n ~dimensional rued rectdrs

V‘(@}

1ot e(@/\/\@m[S 84 @\/\O( % 5 COWM e }-F

m(g) A (g,) =0
w[/\C\flo U j&m
A = U_v\ . >

9 w"\g/ (COVW@(W@Y* A —T hot _&Jf;wg aw elewlend 4 BN ?

Nate fhad hot ewery Sulogjmyqp < al fhe Rl o
IS & oedu Stobilizar, €9 G = J1T X
hos odly Fhe Mual tecktr an spae Vi Sing

—T ) =% = ()= O



Cond<Rown qu)V nhow—tn val Stab: (2 SC’—@M

(1‘) all elements o mm ke

Q'\) — L S not an clement ol N

ty cnphasize the compactuest Of the Stab) fiacr

formalism Ly canstder The F *%MT* Sfean e
(e

;@L:%P [Iowcomoo) + [1ote101) + [0 0ot + M1 0d110)

(D‘MB) + 0O 111) +V1U11010) + | 0111100) + [1107 (707}]

[{DL:(—% &’IM’M’VO +10101010) + Uwo1100) + g1 091>
+ (11 doog) + |Ulogto1) + Yoo 11) + (0@1@11@]

st 2oy & Of Heawe Code

I 1 111 X X XX

g 2 TXX 11 XX

3 X1 X1 X 1X

@‘%) %4 111 2222
s 1Z22 171 2 2

96 1212 12



o [Dha 1z Fhe dvaenstin @ Hie Jo bt Spaw Vs
Of (de Savor Sgbili2d by 2

Lek S=CGnGa, - Guore D e @ shabilizey
Lor 1N @ubi#s, Such Fhaf ~T S rnok elewant
JLa)l h-k %ev\emw@vg ave jndepemden =
B COMM Ut Hhan The veclor Spate OF
cade Sfates Ve is 25 divvenstoual

(B) (XMHL&@( gpemh‘cﬂwg W ablfaar

Lormediawm

wc Miﬁ Nwo Sez 7%0(* @1)( [p\\m\jtm/ @()CVQ)\\(ﬂo{_ﬂ le
@jﬁfy C?{)C(/\Cll/\\(ﬁ(/tg but alees et diug 0 interachiy

(- ewoﬂ'x@(\/lmemﬁg Cau convenicfly b desombef
[n Hie Sfab) li2er Lorena lkens
LS 10> < U and 6(—:—& e
%\?@ = 12D
= U= (hglwd = UgW (1w

= pecrov SPace UV o I8 tabi Gi2ed ,
by the qroap of alljUg U7 = ASWC



}. C. “kj (CQW\PCJ‘G’ 5/[(6(‘1((97[ A /11 /3 SM{(Q[)C’\,{\[
O bwow ih achdwn own the /(mdc(}c\/\d@/\wt
6@@,\@\#@%@\/&

Ng, ™" Ug - Ugel”

e {ov pavicelar puifades U fuis fabes a
UC\/% St ple LI ¢

=4 | Siogle gubs Hodowed Hoady

HXHT=Z  H2H = X
5> HYH =Y

(21 S)

A= XY, 2

Q) ><><><+: X )<2%><+: -
G ZXE =X 22t =2
A = S phate qate (;?B
(218) SYIT= Szl =32

— 17 —



This allyws Lyv &y % oo ) act desorphyu oL cfafe
Haat ave Stabilized (tn ~H«g\&ﬁ@b koo paw ) cg.

S:<%w%a\"—]%u> — (O>®V\

S=CaXe o ) = CH2H H2oH7 0
A
B

Ok. bt 1 QY be wot Lo iwmprecive <incg Sfgbhoa
Afales ave Wt C\/\ﬂn\/\a)fo( /

— (0) + m}w hate 2 Cecjidel

° b consrdev  Huoo %‘zub)\% pevalion CNOT
A= CNOTI

—

1T O 0O ©
g O 0
CZT%J (/( ~ O O O A
J O U O &
OnNe Fw\wﬂiﬁ
XA = XX
527 ez, chet ]
(ZZ@) 7 N !
UKo U = X o =) GofeSmany,
~ Il
Mig[/ﬁ - 2722 +heorem



