Cauchy-Riemann Geometry':
An Introduction to the Main Problems

Sorin Dragomir®

The ordinary Cauchy-Riemann system 0f = 0 on C" (n > 2) induces
on every real hypersurface M C C" the tangential Cauchy-Riemann
equations

(1) gbu =0

(a first order overdetermined PDE system, with variable C'*° coeffi-
cients) and every C' solution u : M — C to (1) is a CR function on
M. A CR structure is a recast of (1) as an involutive complex distribu-
tion Ty o(M) C T(M) ® C, of complex rank n — 1, and the restriction
to M of a holomorphic function (on a neighborhood 2 D M) is a so-
lution to (1). The CR extension problem is whether a point zo € M
admits a neighborhood € C C" such that the restriction morphism
O(Q) — CRYU) is an epimorphism (with U = QN M). Given an
abstract CR structure T (M) on a real (2n — 1)-dimensional mani-
fold (not necessarily embedded into C") the CR embedding problem is
whether a point xg € M admits a neighborhood U C M and a CR
immersion ¥ : U — C" [so that the portion of T} o(M) over U is actu-
ally induced by the complex structure of the ambient space C"]. We
review results (old and new) on the two fundamental problems men-
tioned above, with an emphasis on the differential geometric objects
needed in their study (cf. [3] and [1]), and indicate their relationship
to mathematical physics (cf. [7], [8], [5], and [6]).
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