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We provide a systematic theory of singular pencils A\E' — A, with (possibly unbounded) operator coefficients
in a Hilbert space.

Apparently, the situation is more complicated than in the finite dimensional case. Several equivalent state-
ments connected to the Kronecker canonical form become essentially different when the dimension is infinite.
We show the relation of these concepts to solvability of the corresponding (infinite dimensional) differential-
algebraic equations E¢ = Ax.

While the general theory is rather complicated, it essentially simplifies for the operator pencils of type
AE—(J—R),whereERarepositivesemide finite,Jisskew—symmetric. Heretheresultsareanalogoustothe finitedimensionalsi
Inparticularwegivenecessaryandsuf ficientconditions foruniquenesso f solutionso fthecorrespondingCauchyproblem.
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