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1. Existence and uniqueness of solution for initial value problem.
2. Continuation of local solution.

3. Theory of continuous dependence.

4. Shooting method.

5. Boundary value problems.

6. Some special solutions to PDE problems.
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Homological algebra is a fundamental tool in algebraic topology, algebraic geometry, commutative algebra and number theory. Topics we will discuss:
abelian categories, mapping cones, derived functors, derived categories, and spectral sequences (if time permits).
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%+ % . C. A. Weibel, An Introduction to Homological Algebra. Cambridge Univ. Press, 1994.
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The purpose of this program is to introduce the beautiful topic of elliptic curves, where many different aspects of mathematics are interwoven here. As
an algebraic variety, it’s a cubic curve in projective space. It plays very important role in algebraic geometry as serve as the baby case of Calabi-Yau
varieties. Analytically, it’s a one-dimensional complex torus. The theory of theta functions, modularity has its foundation here. Moreover, elliptic curve
has various application in arithmetic geometry. For example, many problems on integral solutions to certain equations can be translated into problems of
rational points on elliptic curves.
1. Algebraic Aspect: Cubic curves, Bezout theorem, Riemann-Roch theorem, Divisors.
2. Analytic Aspect: Theta functions, Moduli, Modular forms, Some differential equations.
3. Arithmetic Aspect: Rational points, Mordell-Weil Theorem.
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