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1. The main purposes of the course: let students fully understand the ideological
insight of Advanced Mathematics; identify the origin and essence of mathematics
concepts, theorems and conclusions; find the logic between different chapters. Therefore,
they can use differential and integral calculus and differential equations to solve practical
problems in geography, economics and physics areas. The course will pay special attention
to the buildup and training of students’ mathematic thinking; enhance their interest in
learning the course and their creativities; and build solid foundation for later learning of
subsequent courses.

2. The main contents of the course: the application of definite integral, differential
equation, difference equation, differential calculus of multivariate function, multiple
integrals and series.

3. The key points of the course: solving the area of the plane figure, the arc length of
the curve and the volume of the three-dimensional graphics with definite integral,
solution of the first order and higher order differential equation, solution of first and




second order differential equation, the concept of partial derivative and the partial
derivative calculation, total differential and its application, the extreme value of
multivariate function, the concept of multiple integral and multiple integral calculation,
discrimination of convergence and divergence of series and power series.

4. The requirements of the course: master integral application in geometry (area,
volume, arc length) in cartesian coordinate and polar coordinate, understand the
structure of the differential equation and difference equation solution, grasp the general
solution and special solution of differential equation and difference equation, understand
the concept of partial derivative, grasp derivation of multivariate composite function and
implicit function, understand and master unconditional and conditional extremum of the
total differential and multivariate function (Lagrange multiplier method), understand the
concept of multiple integrals, master the calculation of multiple integrals in cartesian
coordinates and polar coordinates, master the discrimination of convergence and
divergence of series, the sum of series, expansion of functions into power series (Taylor
series and McLaughlin series).
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