?m&\k{% %HKQQ + 9 «&\(ECUAM %p@@& - )Waqﬂwkg[g@/

kot wads ot —quint o T Almest 4 S
Ve 0N ULe one T %«gj\st cbub% %g,&@s 1 %@ﬂm@
0N - bus's sk

ok Nes .
\00>J) 00;
(N lo> > [ CNYT (2, 2,
cﬂ%ﬁeg ( > (o) = (11> :T( % 2
\\\)’> “07 ]2\\ ,ZL@%)
| o>
195 _ﬁ_ ] “)Ji o>+H1) 1) = F(lwt 112)
<i> (2 D)\r (lo> 41 >> \%d/l SHetC
‘“”:g;i o B pueen T
> D [pap = S LoD+ P
Gyt Not-clog tharerm: st Lanpostbly—to crod @
Qe > v Mnclesper ercunt odh | w
\LP\?Z/ ‘&Q? CC?‘G @T CUA MM un
(LMM ke,

Proof Tohe o foerasder stete 1> ond 1€22
www P> = P B 16>
U0 @ (D) = (¢ @ (¢2)

Toke the aner pro st ’*7 PP = (<\0\l\"z>)

9, 0> o ather m%@%m}] DYQkpv' %)Q(/\/\/EJQ ov '

= wk oeb ey

k3%



Spther 2-Quirk opddec and Hheil relatisahip %o uvoy

&%g L } [o0> ~>] 00> 9 wanetn C
l‘)—%’o‘)
i 2 U( o\
Cun You also prove T
- ﬂl@‘— ,

Two @eweral previi shredey 50>{ | mortix 'ﬁrrv»wct
2. check yeswhtt on bustS Slodes
T lineor qﬁodﬁ&v\g

Coguez quen ash of pasis shee (2} 2 0 the ikt re
nt\/l! N7 = U0y for wll Ly >, hen
U=\/"

Trom the above  Cluwd Veludidiee o
- we am dko %ﬁ*:
b
WA@ e . ek
wh 5 TS benetthia 7  HarAWors
@ﬁ Wwvderkton v J\
|\me@9/&

e gorerclikt hope: 10 Slaplig s
W«A\ﬁ wiw bt nat SCAC»‘M o mueh

\;:Xﬁv” man U—=



swap fple o I 67

@} GNQ(/\

i el ol prove fE 1 8 vorke
D T ) y

AL TMKOJ[ %S cates (0\> 2 |2

_
/7 Wy = [
| V99
loo>uo<>o]
—o| 00 01> ol Ooj
LJo | o> [ouwﬁ
1> Coovod

\(oy 1
[WCGW\ chf&k W"\@‘W\Q/V T&‘e\LQ oL Um

. @W\zjw rm\/@ Hhe jfoLLong "/

Sridis

.@mw}*]x fom ot
& /Sfjwn Wﬁw\ e & buels Sleyes. BQ‘Q
2, =
pal
2 gl '32\



Closs el ana/%; X oR gwmf Q@W‘W\/\}w}l/’d’\ use g

three  XoR. @/)p/rwhm +0 Su/u/])
e \VWI/V\Q; @]L two b/‘ﬂ UWWQS

withevt u@% extru tomporgy momsy

Qv&‘ A 9
lolo @ ool| = (00 =X
loo] @ ool] = [0l0 =Y
[oo| ® |oj0 =

bol| —X

@ (wm we 81* Qi WQ]EYW S\NM,F 89/‘47% Mmg,
it onbionyg Sl - quboy geles

Ar no. Swup guke dlpet not cretde @(\Wjﬂweﬂ@, So o
WWW %«mg\b gt b %Lg,rJLQ
S Topat - Speuiiv - goike N fromad v
(% W _ 19
‘u) B [0) - 12
\<Qa N\%M& : PMM Q({W\\Um\g, unobey WMM\"V\PA*B
\/G‘/\d [own M o1 g\aj%)vn};(ﬁr*%ﬂ Wﬂ‘ﬁ“&@g

{/m quomum - pro gTow QW‘Wzodﬂ\W\
Mog exerases SGZ ddes




Measwe monrb : > Iiﬂ

V. 2 meaSutemet = yneasu 1 2 “bay § 7% 2 %ui e

2= 12| —|
Peo
pjective motiix  Pr= P
> { 0> pokkily = = <PIFlP> = <olp>*
P
o 10> profaty = =< AT = gy’
\Ml\oc’r s he QﬂFedcﬂHM volue Gj‘» X meusurendt )

@>=Uthd + LP = <P Rhply>= <PI2]PD

2l = Po=P (both P> ond Pi ol projechue nubi)

e

Whod \‘j wo ol the meusuremerch, but ue dort fnow ‘the 1esiir”
DMI@\”@ A % - Easemlle sf pure quotm Sodtes .

P= & #1p<e|
For the example above, P = P, 105¢0] + £ > |
g b oo

=2 B gt = u Put
X measce ek = yoosug 14 X-biss = X %.Wfﬁ

X = H>P<+l - !?)c—\ =P —h
v \
@ Con e ?fwf?mw?t X measurentk wAth B measur et

oS ke owr furdware deslyn essionZ

A: Yes @*L@F = @K

Prost 1 Mk 2 use bueiS clades or fechg
12>



Two—qub¥ LomposITR measuremect .
 mencuvemet accoveligy to o Sek of breis stoate 3 'nFThe
tm?mebe M bert cpace.

22 meusUremus 2 4 eigeaveckol 199D Yol >, 119> 11>
Pi= 1005€00) f, = 1ol>¢0l] P 1o<io] fy = (0]

/P :@\L ]"">
> ,lg; 2 &2, ] ‘)
F3=05 11

19> = & 100> £ 891012 F Ss)1o>F Oy (1 D ST

XX mJLUSWYQ/M 4— @fj«&nvw(’ws H—JrDI‘H—P) |-x>, 1——>

I —H— Da
— [Pl

Pl stodke waéwn@wﬂt

4 orbhonormoll 1= qubot sYectes

W = j—‘ |oo> + 11\ D ( (on Eﬂw use « cirewndt
ly = & 1oos— (11> with - H X2 OWT
i o creace these Stekel

[P =L (ol >+ 10> d~«mvn 23 stokeS |
HSRNN Q0 Teke 1> s 00 ecaple-

|\



{}ﬂ maps 1005, Jol> 1195 )))> o
’$ 0>, 10> )95, 1> Ww,@

= N2 Opves “he %@awvm @ww‘yﬁé )
m Phe bl stule  bagi
P=19><h ] ol L) -

Grve o (M]M% B> to -Hhe megsuremich Ot
2
b= < 19> olepe do 19> skt

_ ~ -



Podia] massuverment-

How ‘o meacure ew% qub' 7

1hae> = g (Ioe>41115) TCQNWP be witkn ag 194> @ 1¥a>
O wWhod \‘:f B measwe s qubt fl\d n 2 basis )
Obsernbla 7 L RG = GDM + c»\)%)

P v
Prob (10>) :<4)le%\\:€§5_> ! ‘

= Shel g o> g Ry ety
FaB> = P e

s T
l\FA> = lo>
Fnjg L\%> = {fag | P | e
= <\()m\j§\1\> -4
1fe> = b\‘\\ﬂ%)a
m = s
lPa> = 11>

@ whoot :]L Wwe  Metsuve 2 X bagl‘ﬁ(?

Mour answey here



A equivibonk /bt coser colcuhobmnifor pomtiel mesgirens

B WSHCQ sdgq%m v stode \kPB> [2\)(9\,0 L1, we@n%/ Ve Une.

powrt R0 busis seb of 11> Wl woulel pe the fesuldt )
ILP;%> = 2(9\.0 )\\]> = \)\Z(?d\i\jll'))@ /\)>

LQ)”L/%\)~Z 0( bhen we (o e white the Sum o

> = Zﬁ J—za 1) >

Now, 1[f we measm l_% " \\)> pusie soA, we wild ee owhovne >

with Tarvlomlow\/tfj (a/.\; _ %&&

the stcde for A %FW&@“”% RS fg%\ag [1>



DH\QY—W(M{)S abowk  measure merk.
an OP@YOOhTY‘
ofewdm‘ U with e/;‘\cjwvmes of
e (o be. ijw(?d as )Jcr%’\ o

I, measur:
t|. e Ui

gwwo&e we hwe ol
ot Hermetion and unierf S0

obseralo U ondl %Pdeg‘
A and ety the pret

(ool = we nond 0 meature
Tneuay gnestk slafe 1o Hhe coTIRED AOU%L @@ez\uca‘w*

&\LOM% U\,M gd—ijw he needs:

Vo> "E@‘L‘@
L
ijy\ ®j uml“Fom?
Pmof‘, W< Ceh wite )'\()}r\> ;&\lPH> #@\@«()
where W 1P0 2 = [Py>
W (94> = "@“7

1
0 7 U>+1>0 95> 4 P19

B &1 (> 1t
+S 1O (o > —F199>)
-
& U g[0> + Hie ~w) P>

B o> + 1P D
= O JvPr> & ,]KP*[7

Show Hhe



Quioarom Tede FMJ(W

Now we page fivish ol e pagics for guimtum ton-pud-atiew
(Qﬁ‘) Quockum shade . g andl |- gpu&@, Mmeaanemend ),
We con howe o Mvo(e?o% a/fw(bdofﬁs t><{~ pne @L the st
Twrev‘@ou\?%  homtom c\\rw%/]%w}’\&w) G uow-vm WM%\M@

JT@LL}%FLWHW\ enob us wibh CLMD%J—(/WY\ Lovma bl (ot om
Yot oUVwP\g] JCW\QWM oL ot Fha cliveokly encod

Hhe (\Nﬂtrrm%\vw

Tt odso lots us o gﬁfqﬁwn wiverstool - fenbt—to et

sk kv, od e swremen faged o

npUy , P e (o 11>)

S shide : S \WDJ:“‘E’[[00>~|H>)
10> =5 (Joht (1053

D = (1~ 10>)
—v7

LP>= Qivd+ 811D
> = S1orB> (U )

—
Ep—

T o> \%—)o|>u> + J%))o>)0>f‘\&il”>\l>

= o (11D + (W) 11>
TP '+ P Ut -1t

= 19> (32 TR 11> + 1D (31>-H11> )

19 (SWPHEI) TP - Pl )



Can We we mone CAJOT (W

orda W> to EUD the defe
? @;ﬁfp -the amw(/'zr %\uu‘?ﬂ‘/ g

Bt e ey U @m%lﬁ aLulﬁt (213
g\obﬁ‘/g W\(f meaguvamcka v e
ﬁmwov\’te’*’\ FYD(QSQ

:;Pj ﬂ St > |0 J%Uomt)) D
S 12 @)+ 2 e - g
&
)
|£> ﬂ LS Growth
(02 >
ol T - m -5

g”“ﬁ

e,
IO>\@§:L\% Do
'o>m’l¢) Iy~ Suo wm




/\A\Aﬁl?w[w% %odfe/
/A oy glpem‘M +ype of %w%g

2z (o g il me Mo vl formde
thewt dolng +he Longor PMDUO%“

q
F (16 ()9 6 () m
Think abwet ¥5 @iﬂ\/lc/r\\!mﬂ/\f"« andl efeen et \

00\> .

K 000> 4\ \ )
j'— \lb\\> = Volod \_H
\\b\D \lQO) __\
)HD) \\HD _\—L\
port) chek = .

2\2&23 = 1| ( \ob0><000\+ \0”><©” \+\L\\ >
=] (|eol><00) * lo><op)| 4 ~= >

RS Z:—%MW\@{PMW
€ X; %o " olgmov(mW(VQ

eywe-m

,\w

|

e

Fov Hhe c\aesfcak 2 bogs, s gode vl O‘lly}ol/?f
o 0'W pha ,fs- the. Povw*ﬁ 15 0, ederwis @



‘VW\Od’ medj Q‘\N Qlegj ?

AL applies  but now the  par' Y checR s only Jor

qubt 1 ool qubit 2

Q. Can you NoW \/e/vﬁta e civunt M\(rlﬂm@rv%@h
Jor exp (W Ty 23 22 21 20)

Mp | owT e or oty cieck 12 basis

do

4 &

qz %%ql i Qz

13 q.69,6%.6%

The yoot nsdd (7&‘{7&\;3 (O] tree Wil engudle
the WLLW% ?r\(gmm\w\—\\m\
9. N Centel with ouch o0

mzl



