Lectue 2
3o\t aloaghy o on encoded  sakey

7t <0\

Trreshold ﬂanw&ﬁ‘rﬂ}e&arcrs reY s 2+ 2T E-2)
* Yede worre o Te atmeralive & K, need
Telerable vorse, Hurendd: hearisbie grgoment J
Myre Faunlt '(’olmﬂwﬂﬁ‘f%@b
’ﬂf\m"\o‘& pfooé .
We wneed_rulga Por . O\\(\((ﬂwyﬁ C‘l@h’d\

- wxeaau/\‘f\gt)
To ASrah up brom. lask fwe | \’w\&o\ Yo showd hew e can v stah diser a\achra. fo
menipaale stablizer codes and nof st stalo i stares. Recall Yue four \orsic comnustatron

rules

x . X (A . < = _
EXEXJY;J xl o, -Zj-é gz) \)EJ'O
U To skt Wi an €XAVIA PQJ e S\Nv\%¥ %}\\B G‘UWV\H\W\ code & Yhe "‘"“Ub(¥ CLOC -
Aekchg code , Hae stavilize~ space of

X X XX

28 2 .
L) Bone ‘1U\°'\\3 ovde o0 w\dercmo(cn-\' st ieers, el rtnan two c’ubﬂ—o( rees

ol Lreedom. wWOhot e Hiey 2 So wr wedd fo Rnd tue cncoded or lgqreal ok:cmd-orj
ackng witin Hae (Odléra(_(, Theatt musy cammute wita Yae stalplidm and be

wdgpendent o them v s @

ng,, XX )

D) =2 1=z - :
8)(5,_ x VXN %, RV ank (1), Fx eneded (00),
. ( 1), | 22

weck A/!a:\“rar‘((u\)) « Magy call Hagn, @\)L_)(gl)L)CIX)H(l-E)_. 8& Rxwﬁ
Yae vames of fliese © eratory, we are chgasing Our basws for Hae ode syoee, Foe
example  the entoded. 100) o the +| eawqmyc ok (R and (1), .

Wt are. Hae encodedl C\i%ﬂkéo&cé ;
i enceded. YooK O\W(S \-H'mmwcsq((s,ewat, a\lﬂh 2&3

encodede Lonis

2 encoded. CNOT
Take huge code blecks waiba Hie secande encoded i(.\o'\\' in eaclh Exed to b>
A\+e<3u4/\af Hie code is

XX H X oy T XXX XX XX = XXX
%\%ii 2222 T EQ(‘%Z
Yrasvecsal 22 - - .
V= V=S 2T 22 %%EEV o 1i§:\;
& XX 1L V11 e R VR -
& 33 R (x 1)
CTINL M IS S RN N qog XX 1L XX 1) X XV
Gaxn Copoy Loxxb Pt 1) (),
‘ R R A= S XX ClixX D,
Ghzn, ; Lo R @12
We've apphied an encoded- CP\?O'T&&*B. ln other v98ds, % & & an m(pc(n\tﬁdrcN\)
&~
&7 — &

where  / mdicales a bloce o Feqnaveaal «@cmhm Haereon




W Gk, rapuvesal p\r\&mm\ CNO \'Ga&e,; 'm\,\cmw\\f awn- encoded. CI\)OT'OMC for

0»‘\/\1/5
C88 code - &Gmrode X & Z sHbl\Ywdmcm%G

Alw) = Eg:)‘ X for we ¢, 50,1}

2= Q2" ve ¢,
+uo Ce‘g\émOrck$2
X © \» XY @ XCw)
2C(y) © Wwot, 2(W\ e 1v
_—
1Y@ XD e @ XD
v ® 20) 20) ® ()
Xe \ = X PKope

\ 20 2L 2.

Let me fescrile snm\\zu\-%mm,wew\gnir D&m\r\ gu'w\)g,k&\s %émm&,\t Therre. aré.
5 CANRS
memerna Q1 & €L =P, LR
—5 ountktome deferministrc
v, QAL bhud commutea vkl Py Pe
—5 learca| Mmeasnement
(&cr onda o emceo{edd\v\k)
% 3 AR anblommubey witia B
The Yatd cane o e ol newo one msart QU commutea Wi+ all -, PCB&QQ& \)
/ Consder (’Ck(’of(-vﬂ\'m : _ ‘ ar U
' ) QP — m%{ﬂ?é%m«—
loQ> 2
>{ FEYE S —
, vballn . 1 XX | X X
( N F 22 ONATL. 222
X X vt
b _ %L'_ 211

Consvdder one lait K(ego/hx\w‘ov\ : it - y .
-x Ex 1= = X X
! oc _— == DX e Tl

X X\ x X XX~ \X

< ' 2. =) 2 I~ >

o rrud X syndoeae

17 X agetyy V=
L)) g—j—— 14>

A‘H/'\AHVG(@), Ao0m Can v\_,p__\‘ arrjkg Mre DrrecHon and 3wy ewianber ot v
e 9D cave , Hue boas » cdhanged  froamn 10, 1) o 102, —hr7. b o ‘(’%S‘((L\q\]
oMyl r witha wrors | &d\mk(g Qo o“"(’(f) e Correction | becanse mmnecexsmiu) aa\k/_\
WM unnetessary vevie . I fack o) never “Y’W(ﬁ axnn Parli gote




U\\G ‘o LON(O(\'M)) @ k[€r0(ﬁxh'0\’\ crronir (o o o *ré(erot\' fronn a nanbrial
x Stalbo\ceer ode?

2
lod)
Tin) -~

Encoded wto & CSR code aitia

X (c))
2CC)

X, = xX®°

2= 2
how do woe .m\a(wf\eﬂ*r Hae anehacvemen & 2

4" CANSE r S a((

So o meamn 2, meban egeln ﬂw\o\\’ w e Y baan, Eachh ouwkomne oo\“
ded Frudwtt
loe. ravdomn 90/5io y e ey wil be correlated . The yreduck of Hhe watsceemenits

for overwstala Veer will be {4 and $he producr & a\l ¥he wmeannements wil( be tue
'la&\m\ welswenent ault Weazurement sabsfea

AR = s
w\w& fae ceanlts fpgcthen, ‘

—E& 1 x —e X :
|o0O)” 2/ = jeod—§& jg—- - ’\\

+(\Dl7‘——-\ + E,‘L £ o gt 3
we've 5\/\&@)@.&(&3 &e(caorkck an entode Lstate .

Reparle - any Cls ﬂ[o«v(év\k/ con e k,e( orted. mbo

. ;SH_H_ =5 I
—& i —:gézl
l;gxc-‘ x&—-h Pl wsm\n

Resu iy : Thoea hold for defecked ercds |
‘ﬁe}u{‘ﬂi/@r& M%/’mkﬂéﬁ

\ ;\\(’) g hﬂodcf

An ercor erants o\o\u\o\\' avdl ﬁ’ *lls wr # hoa been <ra>u& foe exaw&:(e Y"f‘/\&t’ﬁ e
Hae atormn carying eur clu‘a& oca\guk from s trak and @ can see. ok ‘sécme W )
/el

Assume w\d/\éod& e £ 1. Fix w-qub bocss code X, 2, bravisversal ¢V weth

i () oy
SN YT 3., Pre\pam TQFQCL\’ enceded. ancilla o f\CX"‘G"\*'ﬂ o {-

(ro-r\b G i
N om‘((w\\—s will he v (74‘3->X‘ ace (wm:> howe encoded ¢ e

. Enweded "—Cermr-l» ‘05 ravuve, sl %}‘
1. Cocreck au yassible erors to &ek_rmme, X, 2. mean. ountromes

gy o’ al Con

I wew 6(4- X o T wesasy ) Hae Cormehion il bc wrovg Gwl»fb c\\mmx( errte on M owbpat,



e

defecke s
CWW\ 3 (randon) €8S codes Wartlh can comrmeck ()r‘o\o p s for

aascy P 25 except withh e Y,,Q\mb\\,g o2

ldea - 2% sty\drvrr\w , - Q;:,,\B ﬂ\‘m {-Sj‘;(ca\ errors
[ o 40 h‘fwama\f\

&Y }
’ 3_@(?\* lrb'\

p= 1%

clwh‘aod({), wonld Le 2
=7 Can Comyude, fo c\r\g(\—m/ﬂrd\o\bili\—tﬁ provided

P Co(ekd-ak éé mw> <Ji

Otner error rales dot vaate !

Coveot + Overbead
to adateve erree €, sk o= OU(&S%}

. O la
Y@("‘fokhm e head v/:’* c{ ~ €Ie\5 © = C—é oF
2 all
A At
Qu‘otr\ae(ﬂr\mﬂ\a\ "€ .. Hus can be Axed ea,a‘\l:j.-

10 mmude oreale s AW_C‘\MJ“{O -

Man deas - uhu&\( {uh‘th\("z:r EC and computabing

combpnede (wouwldnt w ot dastiz
detockd crrvm ae oy ((\\v\{,(m\ C S lodea



Ledtue 2, pat s dlhre! o 8 For e becedh Ce
Problom - oy Yo ‘Née , perfect ava\la Satea extegt 1N dedecked errors wasdel
cant even pepre \0\60, anallas witta ‘\emic) :v\df‘-mdc:n’r econs
—erroc M,,ts oucodiuay wil\ J‘gfm(k H/\rot\j}\ou\— e ancila
weed te bucrh‘rrar o \aCDu avih \oxgju coden
uw\c&\g) dane \t) cw\((ﬁcr\qhn\oj d\\&(l stk - sited cede .

(e ((\'((3 caw edd one Wiy of ahme kb Hae /qr\(hﬁmf\ ccck“/,
Yeurismc oJ@U\VV\OU'\)" 19, wiecc Hib Lt (»-!UQULS /
e shovidardl Wond —WaNwma oo Mmcx«*&ota as Pollowrs @ Pricke o comstrnt —stzcd codle,

50‘3 J‘-@/\V\ﬂ:) > 'G\ubi\’, \otance - code

Comypile CCL(\:\Q&‘L o thae \%\cm\ crreeik e mﬁ”@\g fo pretdect \uto aw ecruiva\tw\"f

Feaeh. +H 1+

NS A

Afj\,e, Hrad Hace dw@rawx cormmaveed

e
_7(_,%“‘( D_ - 74’0

j/ Haore o atb A b-tne error \V\&d(,'\‘(((é@%‘-" Declare FU\\\L\I‘(, sHerwong |

\ y L ede et erean
40 (o@\(a\ bl ¢ C«KOL o
t(";/) "F i rm&;b\z failiie.  focaty Ms

e
Plot  +ug - |€€%t\ G cp
!'I

~7 po Y(*Q“(“( e

\/o reoe
~ bweakeven
lv\k\i\-&\tcb, rinse ande cef eak
do lewels ol concat, erroc rate oves \nede
o fo l
( 2
C/fc (V8
< c,t(‘_ (’ZFS w
: RS :
k. 2 CCPD <

Errer roake dr-ar_\ [kd”d\(ﬂ tqjvw(e& v°<%/ (u\'\ha‘(&_ Alsa ; overhead 1 (ﬂg(iev\+

Sd- L= le&fc@‘g VL/\L=GQ(J:5\@6 2 o




Hewever , Huis WS on Sve & trealeold p:u;g(‘

To omd€dyamd. cawded CNET émkse’r , weed wrore f ramei s

Even A conldk OMA*\% &r‘wwtg frames &c(-{\xc, crroe aadel will kave »(-‘( Fre

63. E@_EE — oy = gy

'I coMMwﬁ\'\S decader ),ML Ge witl A@Smfk

N mru&f Qe will o(era\o( m whetur G
G \edl

feirts e comie Vo«i'ﬁ\’ﬁgj correhadcde v v\bmﬁ tn(edégaku

Merleov . — ne -NMas b ovan nacde

Peaple. rua stmclafims o ormate ol @lds , hak Faag eca peoofs’

R
Taute - "’O‘Q'dﬂ"&d&@{,b = e netestioy by s enceded fnilee

“ant w0 WMy sqr(ﬂp( é; arrers

b — .
— — —_— e — = —
~4 -\—'6\1/15\14,4(((1(-(:) Q nice —G = o =
how o cadda and cortect erroms
—}ele (orccd=son -
—Sher - kt)ve_
’S\ewm-b‘e,
css code ~— B
— 5“‘& \‘Z-XC
S%‘b/tx\{‘:ﬁ
ECx " cant IMEQA NV TE ce&éU\?()/CL (O(e &wm&&\\,
o Yo Gl arue_%:\kg” -
\ !“\:g\::lﬁ' cr;w\(‘Z'@ R\'s! M>L WA X
. ea s awAn WPl
o %‘CEM bo codeafite b Guké{ E_ we I@(q( e[&&
et 1 E
‘n L eror -
"T“"‘"“)/ oueal 1. QTS 4 A
i+ \AM ng 'e vla x
” :,r/t:fjt)«@ wf '72\,_ r“\'k d% PP &y
. s when duccessfy
AT rwgb‘ Wk e 2y

— T reduces *0 Preqarmy relrale  audlla shales

(g fedefitey w0t enegh | wand ot b eroa fo e Ops) pret
(.
e cunive Ve rftalen -
h ECIOTN
cs < Wo e“‘(ﬂ- . (VPGS cofren X ¢r8
el é m\\‘\ﬂ\\,(v(s \?LXUMGQ"Q* L}: C(P\ ¢
IR |

PY re pr b

Poyteter e ot

\

]



Threakold oot

~E= = —EgT %
—&r

bgzbz = —_ C__:’P?;\—’gk-\—_
T rb‘-gk-\ —_—

I
S

a0t
o v S T
—E : & —

= —C . —
T B
UL rewmamy to prove G
() s falie | Nowower i+ doete to true
s = e
OCe*)

/ A
&
vélf) <* \3 .

D okt +iesold for Atetic Rl nole

(o™ (Ub\‘&x eshwates Fromn sivwalabton 17 - G



