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ABSTRACT For singular Hamiltonian operators in the intermediate deficiency indices case, we
give a complete characterization of Friedrichs extensions of minimal Hamiltonian operators, which
unifies and generalizes some known results in the literature. The exact boundary conditions for the
Friedrichs extensions are constructed via the principal solutions. The main approach in this paper
is the Friedrichs construction by way of the refined LC-type solutions at singular endpoints.
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1 Introduction

For any bounded below symmetric operator S which is densely defined (not neces-
sarily closed) in a Hilbert space (H, 〈·, ·〉), there always exists a self-adjoint extension
which preserves the lower bound. This self-adjoint extension is known as Friedrichs
extension. In order to obtain such an extension, one can use the Friedrichs construc-
tion or its variantion. Suppose

〈Sy, y〉 = 〈y, Sy〉 ≥ γ〈y, y〉, y ∈ D(S)
for some constant γ ∈ R. Then the domain D(SF ) of the Friedrichs extension SF is
the collection of the functions y which satisfy the following conditions: there exists
{yn} ⊂ D(S) such that

(i) yn → y in H,

(ii) 〈S(yn − ym), yn − ym〉 → 0, n,m→∞.
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