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It gives me great pleasure to write about Stephen

S.-T. Yau in connection with the Chern Award. Yau

is an extraordinary mathematician not only because

of his talent but also because of his breadth of inter-

est and his prolific productivity. His originality and

hard work fully deserve the honorable recognition

provided by the award. Yau has numerous publica-

tions in the theory of several complex variables and

its applications to geometry, algebraic geometry and

mathematical physics. He also has numerous impres-

sive publications in other branches of both pure and

applied mathematics. Here I will describe, only briefly

some, of his remarkable connected with CR mani-

folds and the study of singularities. This work illus-

trates his originality, powerful technique, and mas-

tery of the subject. It is particularly striking since it

brings out deep connections between algebraic geom-

etry, CR geometry, and the theory of several complex

variables.

Yau’s joint work with John Mather (see [1]) proves

a fundamental result. They show that two germs of

complex analytic hypersurfaces with isolated singu-

larities are biholomorphically equivalent if and only

if they have the same dimension and their moduli al-

gebras are isomorphic.

The Plateau problem is one of the basic prob-

lems in geometry, it deals with finding the condi-

tions under which compact manifolds are boundaries

of varieties and manifolds with minimal volumes.

Yau has made impressive contributions to this prob-

lem for the case of real submanifolds of Stein man-

ifolds. The starting point of Yau’s research on this

problem is a fundamental result of Harvey and Law-

son [2]. Let X be a 2n− 1 dimensional real submani-

fold an n-dimensional Stein manifold W such that at

each point P ∈ X we have dimC(T
(1,0)

P (X)) = n−1, where

T (1,0)
P (X) = T 1,0

P (W )∩CTP(X). Then if X a CR manifold

and the result states (approximately) that if X is con-

nected then it is the boundary (in the sense of cur-

rents) of an irreducible complex n-dimensional sub-

variety V of W-X. In [3] Yau studies the case when the

Levi form on X is not identically zero at any point and

obtains a simpler proof with the stronger result that

X is then the topological boundary of V. If V is a com-

plex manifold (i.e. has no singularities) then it solves

the Plateau problem. One of the main results of [3] is

the following.

Theorem: Let X be a compact, orientable, real mani-

fold of dimension 2n−1, n ≥ 3 and X ⊂W where W is a

Stein manifold and X is strictly pseudoconvex. then X is

the boundary of the complex submanifold V ⊂W −X if

and only if the ∂̄b-cohomology groups H p,q
b (X) are zero

for 1 ≤ q ≤ n−2.

∂̄b-cohomology on CR manifolds was introduced

in [4]. This cohomology is defined by the operator ∂̄b :
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Bp,q(X) → Bp,q+1(X) where for P ∈ X we define Bp,q
P (X)

to be the restriction of the (p,q)-forms in W at P to

T 1,0
P (X)×·· ·×T 1,0

P (X)︸ ︷︷ ︸
p

×T 0,1
P (X)×·· ·×T 0,1

P (X)︸ ︷︷ ︸
q

then ∂̄b is the corresponding restriction of the do-

main of ∂̄ followed by a projection to Bp,q+1(X), so that

∂̄ 2
b = 0 and we define H p,q

b (X) to be the corresponding

cohomology. The proof of the theorem follows from

another important result in [3] which relates the di-

mension of the ∂̄b cohomology to the Brieskorn invari-

ants of singularities.

In [5] Luk and Yau take up the case of n = 2, that is
dimX = 3. In this case they study the singularities of V

by an ingenius use of a spectral sequence introduced

by Tanaka which connects H p,q
b (X) with the holomor-

phic DeRham cohomology. This technique enables

them to analyze the singularities of V. Further work

on the case of n = 2 was done by Du and Yau in [6].

They consider the case when X ⊂ C3 with dimX = 2,

they introduce a CR invariant g(1,1)(X) and prove that

vanishing of this invariant suffices to prove the inte-

rior regularity of the Harvey-Lawson solution of the

complex Plateau problem.

References

[1] John N. Mather and Stephen S.-T. Yau. Classification of
Isolated hypersurface Singularities by Their Moduli Alge-
bras. Invent. Math. 69 (1982), 243–251.

[2] R. Harvey and B. Lawson. On boundaries of complex an-
alytic varieties I. Ann. of Math. 102 (1975), 233–290.

[3] Stephen S.-T. Yau. Kohn-Rossi cohomology and its appli-
cation to the complex Plateau problem I. Ann. of Math.
113 (1985), 67–110.

[4] J. J. Kohn and H. Rossi. The extension of holomorphic
functions from the boundary of a complex manifold. Ann.
of Math. 81 (1965), 451–472.

[5] Hing Sung Luk and Stephen S.-T. Yau. Kohn-Rossi coho-
mology and its application to the complex Plateau prob-
lem II. J. Diff. Geom. 77 (2007), 135–148.

[6] Ron Du and Stephen Yau. Kohn-Rossi cohomology and
its application to the complex Plateau problem III. J. Diff.
Geom. 90 (2012), 251–266.

DECEMBER 2019 NOTICES OF THE ICCM 69


	References

