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Exercise sheet # 7
Quantum non-locality

Exercice 7.1.
Show directly from the definition that the set QC), ,, of quantum correlations is convex.

Exercice 7.2.
Give an explicit family of observables on C2, as well as a state on C2®C?, which show that the matrix

L1
\/§|:]. 3 belongs to QCx 5.

Exercice 7.3. Optimality of the CHSH violation

1. Show that if X, Xs, Y7, Y5 are self-adjoint operators satisfying X? = X3 = Idy, and Y = Y =
Ids,, then the operator B=X; @Y, + X1 @ Y2 + X2 ® Y] — Xy ® Y satisfies || B|| < 2v/2. (Hint :
Compute 32 + [X17X2} X [Y17Y2]).

2. Deduce that any matrix (a;;) in LC5 o satisfies the inequality a11 + a1z + a21 — a2z < 2v/2.



