
1.

onthe proofofCHSH incquality:

In the previous proof given in the noter we

assumed for simplicity thatthe outcame of

he local measurement ofAlice and ich an

A

mimistic functions AC, d) ACC, d)

is CP, d) B (B', d) ofthe meas settings

C, c', , ' and ofthe "hidden venicble"on

"State"characterizing the paindistributed by the

sauce. The prof was then bord on the remark

that ifthere fats tak velues in [119 then

(A(s)B(36) - A(xj(B(B'd) +A(c'd)B(3d)
+A(2'd)B(B))) - 2

and ten fddhidi1... 1 sa also.



2.

Now me give a proof in a mare femerel

situation when we assume hat the outcome of
bal
ethe measurements are maniable
a,b distributed according to the conditional

distribution:

P(a,b)c,B,d) =probability that

Alia find a 2115, Bobfind b-> 311S

given that the weasdeviceare set t x and B

and the "hiddenvariable" on shale ofthe

pain is I.

↳bralityassumption:

p(a,b1c, 3,6) =4y(alx,/) p.(b)p, b)

which means hattheresultofAlice commalbe

influenced by Bob's setting& measurementantame

And vic vensa-



3.

Thenam. Hude the locality assumption
-

-

Cornelion afficient = ArCabl-AvCab
-

Streay + ArCab) + Ar(ab')

Schisfie I Smeng 14 2.

↑

Bell- CHSH inequality)

Proof
-
-

ArCab) = JdShIDE ab pla, b1c,,6)
a,b

Arab =IdShISI, ab'pla,bla,
ArCab) =GddhIb1 [alb p(a,b/c,,b)

ab

Arcab'=Addhib, Malb'plash' las,d)
a'b

mark:of course have a, b, a, b'ane durengraniable
butte result depends on a, B, C, is 'Atomy



4.

Because of the locality assumption we have

pla, b.(x,p,11 =p(a(d) p (b)3d)

p(a,b('s) =p,(c(d) p-(b'(d)

pCab(a')) =PiCa'l'd) P-(b/3J)

plab'(c'') =p,(a') (a)b'/B'6).

and these can be viewed as 4 marginal distributions

of he"gobol"distribution:

&(a,a,b,b) =p(ak))pald')) pe(b(pbp)

Note thatQ (a,a', ,b' depend on 2, 2, B. B's d

butthis de renderen will notpas a rabe so is not

indicated explicitly.

Inded for example:



5

IG(a,a!,b,b) =Py(ak))Pr(blB))
a'b

. ERecald) [pab'l'
-
=P(ab/c )).

idem for other cames.

This implia we can weite

Arcab) =fdd his[ ab G (a, a!b,b')
aa,b,b

Arcab =JdShIS, - ab'G(a,a!,b,b)
aabb

Arca'b)=Gdd hisIa'b G(a, a!,b,b)
aa'bb

Arcab') =Sdd hisI a'b'Q(a,a!, b,b')
aabb



6.

and the fore:

S =ArCcbl - Arlob' +ArCab) +Arlab'

=(dJhIsl[ Q(a,a!,b,b)[ab - ab'+ab+ably
aa'bb

Now sinn a, a', b,b'-3In) we have as before:

ab-ab+db +ab =a(b -b) +a(b +b)

-2 - 2, #2)

I Bs triangle imequality:

151 -> Sadhiss Goabs' 19...31
-

-2

=2 Sabhissoa'bb
I because its a probdistr

=est =2 ⑮



7.

-ofthe locality assumption.

The whole profvents an i emmptici

p(a,b(c,4,d) =Py(a),d)p=(b(P,d)

In GM his is precisely whatfait of

14 ( is entangled! Accading a GM:

Bon rule)

p(a =1,b =1/c,p,)) =1.3/4))2

Spla = 1, b = -1/2, P, 61 =1c, P+14))2p(a = -1, b =1/2, 3,4 =(<a,B) 4 > /2

pla --1,b =-1), P,) =1 (x,P/x) 12

Fa 142 =(44) =4002+11)) ke

probabilities can be computed and we find

a female which cannot beasin
assumption (good exercive (



8.

Suppose now thatinstead of the

Bell skate 144) me lak stale:

142 =14A) * 1434

So the qubits of Atia and Beh have a

precies"identity:14A) and I 4ish.

We have by the previous Bon rule. Cher"de").

p(2,2(CB)) =((c14A)1?)</4))

p(1, -2(3)) =1 (x19A)1? KP/yis)12

P(2,2/B)) =(2114)1.)(3/43312

p(- x -1/(3)) =
1
-14A)!2kx/yis))2.

This is a factorized distribution.More provisely

define the rotation Ca ={
By ={E,



I

Ther

p(c,b(26) =(CalGA)l"/Bsts"
e -

PrCak,) O2(b/,d).

Her "I =14)*14".( Idescriben state given by source.

whery: Fer a product
stat

we have

-

IYA*4s/A* B - A*B' +AeB +A'eiy
22.

like for the classical Bell.CHSH inequality -

#-


