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Abstract

In the talk we will study algebraic certificates of positivity for noncommutative (nc) operator-
valued polynomials on matrix convex sets, such as the solution set DL, called a free Hilbert
spectrahedron, of the linear operator inequality (LOI) L(X) = A0 ⊗ I +

∑g
j=1Aj ⊗ Xj � 0,

where Aj are self-adjoint linear operators on a separable Hilbert space, Xj matrices and I is
an identity matrix. If Aj are matrices, then L(X) � 0 is called a linear matrix inequality
(LMI) and DL a free spectrahedron. For monic LMIs, i.e., A0 = I, and nc matrix-valued
polynomials the certificates of positivity were established by Helton, Klep and McCullough
[1, 2]. We extend the characterization of the inclusion DL1

⊆ DL2
from monic LMIs to monic

LOIs L1 and L2.Using this characterization in a separation argument, we obtain a certificate for
matrix-valued nc polynomials F positive semidefinite on a free Hilbert spectrahedron defined
by a monic LOI. Finally, focusing on the algebraic description of the equality DL1 = DL2 ,
we remove the assumption of boundedness from the description in the LMIs case and present
counterexamples for the extension to LOIs case.
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