
D-MODULES, HOMEWORK 2

Problem 1. Let X be a smooth affine curve. Prove that every irre-
ducible D(X)-module is holonomic.

Problem 2. Let X = An and let L be a lagrangian subspace in
SpanC(x1, . . . , xn, ∂1, . . . , ∂n). Compute the singular support and the
characteristic cycle of D(An)/D(An)L.

Problem 3. Let a ∈ C \ Z. Consider the D(A1)-module C[x±1]xa

that is identified with C[x±1] as a C[x]-module and ∂ acts on xnxa via
∂(xnxa) = (n + a)xn−1xa (here xa can be treated as a formal symbol
or as an actual multi-valued function). Prove that the D(A1)-module
C[x±1] is irreducible and compute its singular support and character-
istic cycle.
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