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I. Several Complex Variables
1. Cauchy integral formula and its applications:

e Cauchy integral formula in polydiscs, Cauchy estimates;
e Hartogs extension Theorem,;
¢ Bochner’s extension Theorem.

2. Subharmonicity and convexity:

e Properties of subharmonic functions and plurisubharmonic functions;

e Domain of holomorphy, Continuity Principle;

e Reinhardt domian and its holomorphic convex hull;
e Tube domian and its holomorphic convex hull;

e Pseudoconvexity, Levi pseudoconvexity;

e Oka’s Theorem.

3. Coherent Sheaves and Complex Analytic Spaces

e Oka’s Coherence Theorem for Structure Sheaves;

e Oka-Cartan Coherence Theorem of the Ideal Sheaf;

e Coherence of the Normalization Sheaf ;

e Coherence of Direct Image Sheaves in proper mapping ;
e Cartan A, Cartan B and Stein Spaces;

o Cartan-Serre VS Andreotti-Grauert (compared with Grothedieck’s Van-

ishing Theorem)



3. L? theory for 0 on pseudoconvex domains:

¢ 12 Existence Theorem for 0 operator;
e The Levi problem.

4. Compact Algebraic Surface:

e Intersection Numbers;

e Riemann-Roch for curves and surfaces;

¢ Blow up a point

e Ample divisor, Nef divisor and Big divisor;

e Resolution of singularities of embedding curves

¢ Riemann-Hurwitz formular for surfaces and curves
e Castelnuovo (-1)-curves contracting theorem

I1. Second Order Elliptic Partial Differential Equations
1. Sobolev Embedding Theorem and Poincare Inequality
2. Schauder C?© estimate

3. Calderon-Zygmund Kernels and W?? estimates

I1I. Geometry and Topology

1. The Fundamental Group and Covering Spaces

2. Hyperbolic metric on the upper half plane and on the disc
3. Uniformaization Theorem for Riemann surfaces

4. Gauss-Bonnet for polygons in upper half planes
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