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- + [ +] t (e |51 Ex0_Installation pynb X [A Ex1_Nonlinear.Ipynb XM Ex2 Visibllity jpynb ¥ 1= Exia_Nonlinear ipynb X
W/ -/ convexcourse [ Modulet / B+ X 0O M » = & Makdown ~ @ git Juliatar O
Name - Last Modified
Packages

- [ Ex0_Ingtallation ipynb 3 hours ago
Ex1a_Nonlinear.lpynb 3 hours ago ® MNLopt Powell's derivative-free algorithms

< [ml Exib Nonlinear JuMP ipynb 3 houre ago * Optim Gradlent-based algorithms, autodifferentiation support

- [A] Ex2 Visibility lpynb 3 hours ago

using Nlopt
[ actave-workspace 3 haure ago using Optim

using Printf

G » = ¢ O

Nonlinear unconstrained optimization

Example: projective measurements on the singlet atate |'F=) = |01 — 10) f\/f € My @ (Hp)

A for Allce and B for Bob N

|&> - (E';n:lﬁldﬂ ) I‘}')l - ( U;:l,:l)\d:',l )

Wae parameter|ze local measurements by qubit states.

There are two measurement settings Indexed by s = 1, 2 an H 4., corresponding to two projectors [fay ) . Jar) ) 1 land {fas) . Jas ), |, and two measurement settings Indexed by 1 = 1, 2 on My, correspending
o [|Ar) |F )y Fand Ay A )
The measurement outcomes are 1-based (Julla, Matlab), so that ¢ = | corresponds to |u.) anda = 2to l“-\)i- The same for Bob: for b = | corresponds ta |_fJ]) and b = 210 U}"}L
Then we consider the Joint, conditional probability distribution
Pagjstla. bls 1y
Wa compute using Born's rule:
Past(L s = (e @ (B [1)

Past(2 Hson = (o, @ () )

Paggst (L2050 = (ol @ (] ) |1

Past(2, 2050 = ({a| | @ (Al ) |l|'_>

We want fo maximize the CHSH expression

C = Z(7| =1 ,+M7I"“7“”7“P-\lﬂhl[u- bls. 1)

b

function singlet_proj_prob(x)
# Computes the joint prebability distribution glven by two projective measurements on each subsystem of a singlet state
P = zeros{eltypatx), (2, 2, 2, 2));
A = zeros(Complex{eltype(x)}, (2, 2, 2));
B = zeros(Complex{eltype(x)}, (2, 2, 2));
al:,1,1] = [ cos(x[1])
sin(x[1])];
Al:,2,1] = [-sin(x[1])

oM@s ® Jullarad|ide Mode: Command @& Ln1,Col 1 Exta_Nonlinear.pynb
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function singlet_proj_prob(x)

# Computes the joint probability distribution given by two projective measurements on each subsystem of a singlet state

end

P = zeros(eltype(x), (2, 2, 2, 2));

A = zeros(Complex{eltype(x)}, (2, 2, 2));
B = zeros(Complex{eltype(x)}, (2, 2, 2));
A[:,1,1] = [ cos(x[1])

sin(x[1])];
Al:,2,1) = [=sin(x[1])
cos(x[1])];
Al:,1,2] = [ cos(x[2]) I
sin(x[2])];
Al:,2,2] = [-sin(x[2])
cos(x[2])1;
B[:,1,1] = [ cos(x[3])
sin(x[3D)1;
B[:,2,1] = [-sin{x[3])
cos(x[3])1;
B[:,1,2] = [ cos(x[4])
sin(x[4])];
B[:,2,2] = [-sin(x[4])
cos(x[4])];
for s = 1:2
for t = 1:2
for a = 1:2
for b = 1:2
ov = kron(A[:,a,s], B[:,b,t])" * [0; 1; -1; @]/sqrt(2);
Pla,b,s,t] = real(conj(ov)*ov);
end
end
end
end
return P

Mode: Edit & Ln19,Col29 Ex1a_Nonlinear.lpynb
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- + B £t C (%] Ex0_Installation.ipynb X [ Ex1_Nonlineat.ipynb X W Ex2_Visibility.ipynb X [A] Ex1a_Nonlinear.ipynb ]
W/ -+ / convexcourse B + X O » m C Makdown v @ git Julia131 O
/ Module1 / - COS ¢y - — SIN ¢y

o )= ) ) = (. )
Name - e sin by 1 e cos oy

« [M] Ex0_Installation.ipynb o I _ )
Q} There are two measurement settings indexed by s = 1, 2 on H 4, corresponding to two projectors {|a; ), |a; ) } and [|a2) ., |@2), ], and two
[®] Ex1a_Nonlinear.ipynb

measurement seltings indexed by 1 = 1,2 an Hy, corresponding to {|f;) . [f1) } and {|f2) . [f2) | }.

- [M] Exib_Nonlinear Ju...
@ . [®] Ex2_Visibility.lpynb The measurement outcamas are 1-based (Julia, Matlab), so that a = | corresponds to |ﬁ‘_‘) anda = 2o |r.rx )J_, The same for Bob: for b = 1

O octave-workspace corresponds to |f,) and b = 210 |, )|

\\

Then we consider the joint, conditional probability distribution
PAB|ST(“< b|.\'; I)
() . We compute using Born's rule:

Pagjst(L 1.0 = (| @ (A, [V
P.~\B|S-T(2-a 1s.1) = ((u-\'li ® (b;” |l]17)
Pagst(1.2]s.0 = ((a,| @ (i, ) [¥7)
Pagist(2.2]s.0 = ((a], @ (A],) |¥7)

We want to maximize the CHSH expression;

C= Z(-_1)(ufl_!+|I.‘-fl_!+c_vfl){_r—1'|PABHT(G‘ bl.\’, 0

ahst

function singlet_proj_prob(x)
# Computes the joint prebability distribution given by twe prejective measurements on each subsystem of a singlet state
P = zeros(eltype(x), (2, 2, 2, 2));
A = zeros(Complex{eltype(x)}, (2, 2, 2));
B = zeros(Complex{eltype(x)}, (2, 2, 2));
Al:,1,1]) = [ cos(x[1])
sin(x[1])];
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Nelder-Mead animated for the Himmelblau's function é More details

- Nicoguaro - Own work () CC BY 4.0

Pirsa: 20030031 Page 26/26



