Lecture 1 - Interactive tests of quantumness
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[

How b a/e(a;o\('e a 7uanﬁm_ Com/oc,{'af?’m

— QIO\S%{(&( %N 9
! . -
_—> forifrer PE—— ZEN
</*//

v W\t}/ﬂ'\

Thomoo M'aL‘cfx/ Wetmann —> EPFL, Hhommas. molcl 12 e)oﬁ.clx_

¢

Cormelz{‘uuﬂ : 'qf C telong | wp 7§Z-> 7 proven ‘H‘Q[”

SOUAoLw : 4/% C b / wp 5;’. ey proven Lo

fork A+ Tek o}l 7ua,\[f,/w\uj
—> —co(mkfy Um’7wz, Mloc,ub OZ 7UGW\&/W\— “MD(-—
F/wvx‘ol-(/ c,/aﬂ,'CaJ [’té'{Z FA H\vw\

Fvak N C[a(].‘a,w(, dzé)o\h'a/\ oz 7\,&/»\[" @M,D(/{lb\éb/\

s Combing  Parf /1 w,'lex P{Jnm'/aw,a 7"””"\
L ) ad  omolnk (IR

New Section 1 Page 1



_ > Combne  Part A i Th (’{(,hn.'/ow,o o

C/L;/ok:;«apl’y (QFHE) aw{ 60/»70[0)6’{;7 [IR')

’re&l's o]_ fVOthJ/M/\lSSc'

P

o ee ém-fu’eucs: 3 § proves, o\uz,tokot w. p. ?2?:

f“lj gOuAOJM! V CIaKJ- f»ow/\/ _ é:]i/
- /\\

Regu  BQF # BPF

((v\owk QFFMGJN’O H
- Fodor / L""-"J( a C/am:amlgy Iw\oL I:u&‘ 7\/0/\1?me ea}] a/oulw\lokw\

Y Aequih éoeu,{—a'c, Comrp 00, .
/o iy

N ek effiret Jo/\ 9. proven
X ok wy U&:M‘

- SQ,MF&I} fﬂa/w\. A;é/'ou‘.’ o= .;,A o Aowdom.  ciromk

[ ity podial  (Sofe 22
NS \w\fw\[o(g
y ot uxcga{.

New Section 1 Page 2



- UoAloU\L gwwwo / IZeM_ (Lé,&
4 /Dmukﬂ_c.{ '{9

1/'%’7 UKVZV\L
X W /wo(-[é So«&.

Inbodie L meo(. on P"’d—" ?umi(.'um Cllgpéo a/nu,mloho/\,
( @/@0*{“\(&“} W\} no
X r\ol’ 70\&. f)/u\\kcd_

/‘/ow k> {Zc{-’ o le//'ae, fa:\. ?vm\(’um ()e,lsal/.'ouk

—_ WA«(’ « U/u'7w_ k: ?UGM{THW\/

) unce/\éo\,“,\(; f/h/\(,.f)(,g
o ombonglomet

Lﬁ-&,\_: — Somue (pm/oéx,ty H\w? (/wwl'/t N&)
- {ormz, C/Ly‘oﬁ‘sm?o} ( QUQAL'/M F"'E)

New Section 1 Page 3



5’)’
/7e QAU/‘Q,MM/V{; O/\r\a(, (J-/‘-Luf’a«.,\('

Jleonvemenls oma Uniafonty

lD:(f) H):_],(‘)
1 "7‘%1-‘\; :“ ? s
?UGM(—UANL &(’ae_ /%) € C» R AB\ 0.0‘
nfaourlwwi_i bas. % [U;7J) -

ou[foolwz, %X,}
By = [l
Obseuable 0 2 )‘{ =
RO Y

7|Z; |4ugl\$’))q’ A\

ile)

Comp, Jooa\ 107 =>4 =4)loXe) = | (X
v S[\”)L(.\)f-%—i -Z:+](\O1)l 1X1)
&\
Aodomand, bost [ =4 xz
> =~ < | o)
()

N
(I, X) ':Z/ Yo ;X{) ane 'Hva. PML m\o\{"/\,\'ao.

6_(.&: (’.C/X/‘%/ Y) o G O/CH\OM/\.IW\AL baa.‘g o}
r  <ALT - 7 TR(AR) =
Nﬁ’__)__/\.

2x2.
C/

Ay B,
76
17@0{;! M ‘J-’ a

1/.

)
o
D)
s

New Section 1 Page 4



) o
=
19
'r‘/\_ﬁv_\ ( Hbmlat/} UAUJ\h\C«‘{J}

L L KHZI)T & L)
V1 e, I\i‘flxl%( « [MZID] —°

\

L

P/Lﬂ@# (&t € —"HJXLH Thow @ 6CL<L 1S PSOL
- with TR(€)= {HI¥) < .

Ecpomd- €= T «+ X + 42 + <7
&

TA(EY) - Tace) = | = &g+ F A+ b

o, = T(xe) = CHX|¢
wg - BUEC) = IO

x= () 2=(%) Xz = =X
R peskanly whd ¥ AR [T gT AG < OA
( emmad | IJ:_ A=g T M&M Hom

JUﬂl-éM; U UA U.{’= :iéi:/f
ws ut - 2T

() F; o)
(?;) y (O‘fJ

7:,6‘;3 ?umﬁzm urcen bocn ‘{Z

New Section 1 Page 5



/ﬂ‘-z, Naé,.l, g?vov\q/ ( ga,wu,) ,‘“’_ﬁ
“ iL;JﬁL,E,ng
i

2 yomoble liv g € v z
dxd o K s ¢ }
K- € 'ﬁ C %
H-UVW- ban % L/‘% Vg 1 +(
\/L.L: T +1 +1 f
MNon - commokokine  Solubibn :
KoL| ToX  XoX

=

XoI + 162 = Xe? -
rer [ o

— =
- 1T

éenvuw\a.l ! ffrl, %/ -~ (/7 oML oo (/u/\ (pmmub.fw_,\)
Se(u.,{'o:\ {’o H\(_, ﬂ'&ac., §7M, H’w\,\ Y L/&{

———P“"’l‘ k/L 1= fg - >/Y Y @ %
- (fq Y Vg

y b yL = L,—?- VK 7:1

+1 + -1

/47‘!. ,}\kuo\z/k‘m,_gfwoi To/x, (_‘».u(clr\ﬁ~ HS So[/v\hb/\-'

ls(' a&em‘;%, Proven
1
¢ I o€ 1]
v
‘/‘C./‘L‘/‘{/\_,

Selok ﬁéému@ﬁrcd
Ll\ld’ 1’t»\|t} conS('M mb

New Section 1 Page 6

+{

+(

|



Sebde 662'7"/ /3,y - C;]
E)V“d/ ]'“A't} Cor\S('MME

/ Q puonn mcceed .
X C ?u\W\ w\c\u),o,

b
'So.}&é} oensoe 7, G, Uy whee €- 20002, 03]
- Rﬁ,&mt\. okiomes ,, e, a; e {:&l]

[ i

7'&,.] en
-{C@k ‘e {FLL/ QL}
(J@ulx Fam{; o‘ﬁ oL
ScL-'-l’ 7 e @ Af' «Mbm
chisk “consistemty
/ 17

1/ Classieal praven fU((QJa wp- £ }?

Vv Quanl/unv\ prom  —— ’_:{_’

El\k&mﬁ fuvu.,\,\k

0 [t7€ 0l ¢ whingbd L

o for any ebservable C, ¢k 0%T,
(¢ [0 00 [ 92"

.
Puoof Bl AeRIGD = (AR

New Section 1 Page 7



Puoof o Bl AeRIG D = 1 T (AR

16 ZMX

P

<%

w ¢
Qum«kmx S('Mi'czz Z'fk S Gorrt. A& i.:‘)\.
Poowd P thawe [(#y7 = Z ER pans

w 3
P{ Aeceiey -€, —> /MBSy Vd!/’_j/; ———>q€é—h£
— A —_—

F’L e reo O‘ —  fueaseres ‘a — l>é i’fu\

2 2

—> Nonlwd b OQL 7u0w{7//mltm
Ve

Lemma [ : 'Ij_ A% T owk Ab--8A Han
F) um'l’an/ w <k wAuf- xeT
us ut - 26T

+
lemma 2 : f¢ % |~ ‘/7 orL o (en- camuht‘v'g_,\)
Sg(Mf,‘o,\ Po "Lc, ﬁaa-‘t_ %M ) Hw..\ Y,_i’ - ﬂl

\___’/—v\/—J

Theonom  Sypare R, B e i S S wop Z 1€
el B,--, Bg be  obsealle  Mmeonund @) I
et (4> b the shoeol entomylmat

tun: [ T® (BB + Be&s) (#D1° = e)

New Section 1 Page 8



New Section 1 Page 9



