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(Description)

The study and theoretical research of economics and finance necessitates a lot of
mathematical knowledge. Needless to say, mathematics is widely used in disciplines such as
microeconomics, macroeconomics, international trade, finance, industrial organization, game
theory, and econometrics, and a lot of mathematics is also used in new political economy,
economic history, and other fields. Mathematics is not only a tool, but also a method and a
language. Therefore, basic mathematical knowledge and methods are required courses.

This course introduces mathematical optimization methods used in studies in economics
and finance, which are required courses for economics in Western universities. The detailed
version of this handout has been used for more than ten years at the Guanghua School of
Management of Peking University, the China Academy of Economics and Management of the
Central University of Finance and Economics, and the University of the Chinese Academy of
Social Sciences.

This course introduces the most important optimization methods: Lagrangian functions for
static optimization, optimal control theory for economic dynamics, and dynamic programming
theory. As for applications, I will explain the cake-eating model for understanding dynamic

economics and TVC (transversal condition), the basic neoclassical growth model-Solow model,




the most important model in macroeconomics-the Ramsey model, and the financial model-The
CAPM (Capital Asset Pricing Model).
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