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Contextual geometries A linear problem

XRRQI—TITX-X®X Finite geometries G = (O, L) parametrized by observables {—1,1}, X) = (Zo, +)
OeOwithVlie L,l+# @,l C O such that e Let A be the incidence matrix of G.
Vi e L, (V{Ol, O} C1,0109 = 0201) /\( [l O==+I > o Let e be the evaluation vector with |L| entries such that, for the entry e; corresponding to
IRQY —YRI—-—YRY o€l l € L, el =10
They are contextual if Eq.(1) can be rewritten as Azr € (Zo)" | Ax = e
Bf O —={-1,1} /VIe L, [] f(O)IT=T] O. (1) Here z is in in relation with f as follows: the entry corresponding to [ € L would be
XQY -YRX-424R74 O€l O€l r; = perf(O).

Symplectic space Results

A space encoding the Pauli group A Magma program ([dB21| generates all elements of five families of geometries and automat-

0,1,1,1) <+ XQY ically establishes their contextuality:

((0,0) <5 1,(0,1) < X, (1,0) <3 Z,(1,1) <3 ) Geometries n=2 n=3 n=4 n=>5 n: Number of qubits of the system
Lines C(1) C(1) C(1) C(1) N: Non-contextual
Generators  C(1) N(1) N(1) N(1) C: Contextual
} = ( (p1|p2) =0 & 0109 = 0201) Hyperbolics C(10) C(36) C(136) C(528)  (k): There are k instances in this family
Elliptics N/A (6) C(28) C(120) C(496) N/A: Not applicable
Perpsets N(15) N(63) N(255) N(1023) bold: New results

With an inner product encoding commutativity
p1 <> O1
p2 <> O3
We chose the lines of the geometry GG to be subspaces of the symplectic space.
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