\/\/m#s%élo 3(74/}’77}?@{3 I/’)/TO éo C;z(uméum mfom/ml’lan

arml /nm/Du rlln/p

\\aggoef qax)sma/é I’)e,pvm N IR Dec 20272

¢

| /'R'P-C@(@V)C«QS‘ °© Mo Nielsen and. T '(.Lluana (20093
RGN == A

) 3 o p
'anéum CnmPuA/)a and &u/m/um En%nmA@[tm

= /PKLUW) V)O%é% [‘)ud\(ol\n @pglgrll

/ -\ Lvlaaz/: 3 2010, 0293)

Qunn[mm TV)QOYVHaLton QOV laylﬂu& TAQOVISL)

Mmé f\/(LéZ@ﬂ

“T})eorm[/m : (;Qllﬂﬂ/‘um COMOUAQK rl/[z?u) -Cor

ét\(’ Qlurju Of C?L/nm[um D})Onomp/)a ) CL /nm[m (/90(;

Pn\/:\/nnmﬂ(lj/}-l' JT%PIPI:OV@ <[4/r/di QM )l'S/[r(z Ié%Q

1 En éanﬂ/p mon/' anl»lef o

ADO u A\Lmn5 :

N Quantum g,m,,/,,Am

C(asszm/ fnm,ﬂualpré arpf@mrl (ll 5))’)’)01/{1 (.

(
QQM - )DOC&/ DfOblem l"l)[()n ﬂﬂd[dl// Ln/l ,0/1?‘

A ish IBVL hewy those i Shadiel

arC O/:n/)[um me/fzrm/ca/ gmf QXamD/Z

|28
'nﬁmm /vnn( @ZPC!V&VIS QOVVMMn m ﬂ(://pé' J.

- C/ﬂéélda( fﬁl’)’)d)/i/@i’s @UTO VD VR ‘Hﬂ/gtme//éL

&ua/}[um C{Ol’}’)()/h[prs ca é/ M/a @u//)

I .
éugépms 140 Cléé/-’-;/’ rDYon[zm//@n @\C meal///uo£5o ‘

%,L, Caslor zkmeiu//,n Bl s
Vg -




QXD/)Y)HM/)AL)_CLLHLQILUA ﬂxD{)Hm€ﬂ/< nepc/pz,(’ AO

Canfq rm S)}’m//ﬂéﬂm .

: Quan/um cawaéaﬂs

C/aéélm/ ancl &mem fﬂmﬂl,h/Pi’S can /n

@V//ﬂ&t@l@_@ //,///A[P v%e Sane. Drnlqlﬂms }me

—Cor L0me @5&& /DC alfle rVIu//» move /Jéhaemz,

Fsop/m//u usedl when the <olifsn \Lo Ma |

J ﬁ_
@FD!}ZPM’VVCM/) DHéL// /’ﬂ, r/mfuf /4 0 - A

Qie@a; Classicq( GLC (f/)m/( o—f == /\/D)

v

D)’H’Vlé QXaﬂ’I/D/é ler S a[@on%m g’c@\/

erlmd £/1(7 @rm'm Q(_VJOVS 0 an U’)éﬂﬂpro

"Quanlum C()mm/,m;m:[zon (,ru,():[namnéu,

r;)r Socufe. lﬂ/PV/jld/’)éPﬂ OSC ! -GQVVMKU/L&-

7}74 /g//[u Ve

<ome qu,:olz < me/am( examplon 1[0 CP@:L

42l

a Qpp[[n cnr u)/'mu[ Qonarméos J}w ( géS/

an}l) /Qu mz;)/m /MYZC[Q /A/)d[ug]ﬂ wn[/) mfm

L!)z]uﬁ o-Q’

i

C.
r




Rit vs Qubil

Bils. o ilpad)

Qubiki —Lp>=etlo> + BlL> [/ 2+ Ipit=1

oL A arze comD(Px Damm/a[erc, mzﬂx Q zmm[/nuo/

4 /
ranae OQ DO‘K;A[L 1/@&1@\. F\QS//;ZMM é/)ém

Q N
, ﬁ[aéélmé[\/ /L{Nﬂv m-Cm)/e D)’Oﬁlél/)n) } ny/,ms

mem Bltd/ 7’}’)/1/7/1 L)Yéa /\/a#w’e k_eQPLlLaféé. D(’.

| é%m 5 Eﬂl 1’)/10 /L Unor f)’)pdsurp//m’n/ we _Cly |

(/D f\ T')a/ 1§ one. })l /S a//ﬁ6§l})/ﬂ VZ@ /1€.~

qup leey ;4 DL course, .[n <m/1r//# u<e, tho

Qu L))l’ ))p FOY@ Megsik me,.

AQC}(J o C%ZOF/) Q/D})/)r@

(‘lf\amjp Va,maL\[ﬂ/\ 1-0

NS
\\/’

1(0) = é '(Cog—.t- Io) + ,Q“PSI-)’) %-11

=> Qma(p Oul»i 1S reDreeen/a?( Zw(j e

WL%)}/' o/r/a Hho </)})@re .

Ve (u)imvo we. lenoye vL Z

/j\\/ | overall ’Oﬁ\as@\)

tiiﬂ«v [

1D

This_ Lm/clﬁ; er o uUre GLnZV QOY/,L

Lul 15, LWwhen Ma Quln

-M\xofl qu‘@ b

5 a SU)QQU@/@?J @—C an pn/-/}nm/ap[ me/Z

| §LI<L€W) 71’%[; Slql@gfaﬂéh. 4%516(()

é/@ Rlcgé %QAPKQ




N bils . 2" d.ﬁi@r@nl slales. (e 2"-1)

N ?ub?lé 5 IU)> = le Keded (nnrm/‘,[f??&{)

=0

I%/"l (’lmms lo have o c.am}pukw with 4’53

Ouél% 771/5 feaa/yps 2432" o momf)/éx Vanaéé

rlo be déScr:A@] bu Q d@éélca/ fnmn//hée)/,

[Ven W)/‘/u foaor D eMQDV) /m00§57b 7w

Tln@/ ’) ron)nm Tlfmr)mm.

——

Can e C!@{p/l’)’)/l?b a/l Lm/énau)n 5[@/@ })u

Qli’s/’ c/fmma /'L May (éll/}')//;s am( 2%@/4

J’hﬂ[/éwunm IL Manc w[:maﬁ ? -74/§ UDOLL[CI

aAccess vldpj lh-C(mtle ‘SJ’Vmun/ Og’ U’)‘Cf)}’ﬂ’?dZ/d/? l)?

a ckmj:» / ('amrf 15 zngosé/k/a

X

| C(ﬂéél’/ﬂﬂ,{j g{ngi X ———————9

o conbrolled Not (CNET

qale
O ]

| QC: . |4y = xlod + R/i)

- CNoT
Alx) 0D == olloo> +Bl:ti>

£ b )= xloo> + xB(lol) t |44

)+ Pl |

(/(n[p% X=0 ov B=0

) i
/ |




A /Y)ore'cgaenam[%@ﬁ’@ymse L((,u 0>)= w>/w>

H"W’: 10(/ | (z((l(/?) I?p ) = l(ﬂ) lt’D)

we, Q.nct <wu/> Lol

=> <LDIU)7 50 _’lf Y Q unLa/fu e\/r)/ul

Can an/u rf/mp’ one A;Fazﬁu basts. Not
UA@L{A] £0/ l,{,nj(,ﬂauv p) 7, 5 Z 12)84

O\uamlum< 1{&”0/1%‘;40 anrl .DQUL%LQn(ron'”Im

Fven though most o/mnlum m,\\ﬁormaéaﬁ i helloh

7/-0 s, (8. cCan (dse. éufl’)m’(D'DSIAU% /1/)/1 mﬁprﬁ

to pxlm/l n)/nln/%;moelkps ol ﬁunmllﬂns. 77»/
J e !

té frj[/PA Oljﬂﬂlwm Dctm//p Lo ann[ 15 _one

| nQ H‘o Dr/n/,cb/ee Lmder/un%y Sl,m’s Cl/cm/:MMﬂ

Q‘Ok/pm Suﬂfjﬁ%ﬂ we.. Lm/p o ﬁumr[mm

%: ><->.Q(><\\ ?o.)?a 20,18

w;lL oﬂ(u P/\/a/uﬂ/Ana vuz Q‘Jﬂ(/’mn once

9 Ap I-U/m /md wlw“

g(os.—-gm‘ or_S(0) # 0l4) ¢

( Class //u a/u N

e




QC : #)o guncl/gr) /§ [m/m/pﬂ;m/e/l as

Us ' 1x>1y> — 1o Ly @ §)>

196(/1114() Hy@ mm[u,[r‘an ‘me[ A@ UJ‘O;LL&U'

‘ Trgf (Lo naive) ?

& (o> +115) 10> 5, & (oS> + 11 5055)

Y '(')UDL/'onsi : (‘1007 Llday .} Sy =8D

B
i Io))+‘{11>

Z, “)‘-{nl7+llo> i, —S—(oj # g(i)

- 160)'{'/[)3‘7

Tt/)%e, @SS)Atlthc (/mnm[ })0 cixél/naum/wr;/

/U)Hx (p/}-ﬂuﬂld 5 Lﬁ/ﬂqu) vLAc)((f apnf@l QO/)’W A

an_orthopors / ba</<

Ba§[5 rjymbb /lfrg | (Ioo) ) lrd- 1)0) 3 ]H>>

OV (v—, (loo>+)n)\ (lOO>“In>>

Vs (l01>+ | lo)\ \/:1: ( Io))-ho>) )

Bu.lﬁ 7‘2 ( 00 -+ 10) =;‘:#7 / loo+1) + (00 =11)
| " +(OI+IO)~(01 10)

p W




Reé{pk zLo 5’1-/”/ U);UJ

T/'?,;‘ (lb>+li>\ T/L—,'j (.)o> - Ii>>

ﬁ? e 12, ()g<o>> (o)>\

43 11> (5= D) wlere 11
Pt . L= hpt

DX>

= 7

Ea |o7 (- m (lo> u>3

kY () (103—11)}

(O)

2 ik Ced bl |1>)’(zo> LS Y

Now Mpaéuyp H)z Qmﬁ C?a/o/ v, v[/@ 1942415

Yy & & (o>t /1>)

I‘g ’g/o'ﬁ':g(i\ A a/L Jye r@lums l+>‘

18 'Q(o)%\%li)",. a/u)ngs f@#urm /->

<) J

F()r @/n‘ﬁa/ (Dmoerhes @«C (& Qbm/[mn ; O/ S

0/1/1 LMM &Omni/l&7 li MMK/A hove P/ML/{M

J[:Aﬂ/) a //ﬂéé/m/ Cﬂﬂ?/D///Z@L as /l Fory//ﬁ@{

O}’l[u’ one @\//L/um[mn fm/,o\z@m; wJLWM é/mf

more . i




C@M”’)Mﬂ/&ﬂ hﬁﬂ ‘ SLM)QK d’(mép C m] fﬂ&r,

/4&66 Sei premr.% #lm V)Oaxu/m////u e/)[cmn/p(

(p)//am/mm Sla[p _(100>+111>\ and. %(gnc(,’< |

one OL /ﬂp@ Oué/c lo B@A

Ima e Hw/ v ;5 an mloréﬂ@ﬁ J'z)&

_Uml

)

Y BEasTITe. IL and.[Pass 1: on vzo P)né) /;

Dlﬁ/}’

11/})4/ hp m/[[ /lm[ r)olw/»'

A r,wo( B 6xOp/L Hm/ oL/;e\/ /mve Skamd

the slals & (loor #1205

(UA ih .Cafﬁ E\/es lnfpmckan l’}’)m/ /vwe Av%

the @Lale o

loo> 1€> + loly 1€ay + Lio) le.> + e,

g

I:n( 40(0[:/ A and (% Send 20 4114/5 Vy

ea/[, 60#/1@1/ , 56 thal vé/;m/ Can z‘es:[ on |

@\‘\Q \,

i Mi{_bmz‘/wm #amppm] with. R@I@vﬂA :
E) 192/ /’)ml Itnovo /u/u/é S halp Uué/ vL/vpu w

Ll

anl Z/L:D (/{Sing Cor é/yetr cerel mqﬂoyﬂméan

In vuu[ case. and' ? Can mpast 7%& "

duloé L vl/m /O 1) ba<is  (and can shave Lol

TQ%L/[S D]A«é'/léll,l) Tl’l@l[ @XD&L/ ,[0 a@rﬁﬁ% .Z/m

Su//, Ma/ vl/lf&ﬁ CDrrCnn/m Hm/ QLA&/ ozt #p 3

were

IooBI > -+ Mi)/?)




¢ ?L ok, Hre\/ W_J-AMwwgc{mnwy)

/

%

T/’)Qﬂ Aanc[ B Car) measure.  3ome O\/ZQ'Z O’é{é-/

o minus Sign it both gubils tipe
g-—d-F g -0t

wn v[b; /+> )’)0614 1Lf) (/DW-CIYM J-An/ ng__;ég_kq l

1 Tn HJ% way. va 'c!ﬂgl;ior/u/éA
q d

/loo) +Iii>5 e atad /oo) 14>D

e)

and, oHier shales when Bve/ws

brw«
L

IW‘IWV}

lfr Hw mlqage comes oul_as px/oe&/eaL Hhey ienk

w)

| %%P 4)‘69, /loo) +\J/ii>\’€> éLn/nc VLL/I/ e

ZIDL)aL Hm e Yad?2 saﬁﬂ, Fvon zf/ EV@ Waedvmﬁw//’

' {’m’mnl L@ C@VYP/ZI[OA IU)M’ J»/Aa AMJL 0/1/1 /4

| TYMS 15 awn Q,Xam/’D/O mg ,//WOI’IOCMm// fi /<c

e C?l,(/’) lSI couze W)axu/na/// eﬂz’[ﬂ /0/1 w[[mu

Fn/mn/' e/h[anu/ﬂ wz//A aJJA/YJ u))Mnu/

ﬂleélmmm J'g zmlm/ mwz&/cans,

Evesd o) g s /’20/»///[/

W HL /(O»l) basic, They Slma’ one klrrg

N{DID A é.noL P) can) __IMeédsure UZ’AP/;V 0/0141/

m QDYW)/A Llﬁ/) u)/u/A OV)/u ML// I NOLO:

:/medu I’laVP s}w’pp{ d PZMZ?/

A/tlpvnallw{ A[LL@ o) nNow 4lyarp Z;

as Qo///)ué' /ﬂ@/e Hal e &»;m

1’—%’% d/o—Q onerme wikh a sm@ﬁ.

\

fjl{ﬁ. V)OL \Céuréj/ /J/Mdl %amaéw_,@é@,@



‘ H:Z(le a/u/a(zjﬁ ag@@ /0 céme Mﬂ- Same S [ﬂé_)

A nd B have szaredlg%.ﬂ slné

= (looS + 11D Y.

/3(/13} /"/4 §

By manipulabing her o ,/ Alice _can dnve
.d‘ Lhe :Za/-@/ d&y;b/zjlfn one of &/ mnssh

/

- T
_ovthonormad | 5/,4/90/\, i /vu},[gé Con e dgeé'mws/e

bl (G V”)Q[]SI{@M{?@[ Oon /@ JQA/Z S’(t/}g/ﬂm),

J

Mpssage i . A clpes m,/é,zda 5 '\é ( Ioo> 1171

i \‘@Anse g&}i)’ l02=> o> | #-,,(IDOD — 111>

115 >-)15

3}. f\foL %a!e : 10> 1Y )v%\/lo)) +'!10>
| LL> =2 1> |

| L/, Vst Nol%?alf, ntZM l(,D},asp J\)ZLIO

- & (1015’1105>'

A[[(P Now) Serzdg‘ ACI’ Qaé[/ /[o R@é as
welle By measurivg Yo Lolal suslhn, R

 Yecfrves 5);@ &J@ Llo J i /1/1%54(76.(9

-TLa 7;4&20)'144@,[4&/4 (5 MQ! a/mssfé/g /ﬁkfa/

S

C
|

a/p V%}ﬂ& 7/}1431/00,0/ V%ﬂ, 4840’)40( /O’Qé,//j. &zﬁl




l’f(’f med5(«”€/’l7f/f7L5 ‘/.Jv//'// Convey o /:odl—?&'

Cf@/ﬁgml/u"« :

J d f(aéf"‘”jéf '
A A ) ‘. 7‘ 2 )
\\R%}A&/r // :
4

/ /’PMCUC/;VI&'///I P/Ilzzn : / 5[n
AR | v

37 A AR

l' i fj\ #5;14

o T sk

Quan[m IH‘CDVM/][ ion__15 /n/n . mamx:)ajg

A v v g g

Th i entoded in Ho 0 enlagloment.

N | [ ) - ' =
Kitan tum e (o Doviation

A nnu(, B flcmm %Larp al V}’I/J)(lm/x//,{/

eana[a& élmﬁ /loo) s

A u)aﬂls lo sond. ILU\ = xlo> -+ Bll>
{‘/) ? hup SL@ aﬂoasm’ﬁ Ao #o S.Za/&

Ou’ld Cél/) r)n[{/ MI’HMWL//A/P dagézca/é/




A B

Full_syslen: 18> (160> + 115) + B 2> o>

/u;)l;

/4 rjf)&D[/‘ﬁé a CI\/OT 8(1/-0 L,U/,M /1_,1)5 OZ/Q fnn/}/

— X oD (loo) +In'>') + 4/R/1> (l 10> + /@/53

A %@Pﬁ@s a H:(I[-,l) aale s o>~ lo>+l1>
. S < 4 |

= loe>-143

on__{lp)y H..o.. \—g:frgl }?aéi/s)

> A 1oy +175)(00+11) +p(o-1) (10 +01)

= o0 (o(o+’?>)) + o) (x1 +130)

/
+ lo(o<o BJ) -4 ll,(od-ﬁ@)

A ;’V)easures }wr@ % aa/) /s, -

”’ %Lﬂ ,Ctnﬁk fOO> r%ojp Q[,oué{ ("JO ﬁﬂ/é”

w/M lvu Oaé/ IZ /5 (> / 9

£ 101> |, B choudd do a /\/01 gale

rg J_ lO> ) B ‘ Clmu/f,l (’1/) 'u%)/)age «CZLD

lg/ )llﬁ> > B Slmu/p( ﬁ;m/r (Z]n r; oﬁ

Hhon do o Dheso L,

/

% 1’10.6 Vem:ved“ ILP> N U/,n'ﬁé ,st beey

)

CJQS%%M on A[u@g ém(@



