
MATH 532 Spring 2018: Basic Analysis II

Syllabus
Instructor: Xiuyuan Cheng Email: xiuyuan.cheng@duke.edu
Time: TuTh 11:45AM - 1:00PM
Classroom: Physics 227

Synopsis:
This course will cover basic theories in differential and integral calculus in $\R^n$, some 
first topics in Fourier analysis and general ideas in analysis. We will begin with 
differential mappings in more than one dimensions, the matrix representation of partial 
derivatives (the Jacobian), reviewing properties of linear transforms from linear algebra. 
We then discuss inverse and implicit function theorems as well as their geometrical 
interpretation, multivariate integration and the change of variables formula, and then the 
differential forms and the Stokes’ Theorem. The second part of the course will be devoted 
to special functions and family of functions - the Gamma function, the orthogonal 
polynomials and the Fourier series. We then go to convolution and the kernel, and 
introduce Fourier transform. Time permitting, we will discuss functional space: the 
topology of the space, the norm of functions, and the different modes of convergence. 
The course will be a continuation of MATH 531: Basic Analysis I.

Textbook: 
“Elementary classical analysis” 2nd Edition, by Marsden and Hoffman. (Chapter 6-10)

References: 
“Principles of Mathematical Analysis" 3rd Edition, by Rudin. (Chapter 8-11) 
“Analysis: an introduction”, by Richard Beals, Cambridge.

Prerequisite: 
Mathematics 221; Mathematics 531, or 431 and consent of instructor. To determine if the 
class is right for you: you will find this class most helpful if you have a good 
understanding of linear algebra, calculus (univariate and multivariate), are comfortable 
with working on proofs, and hope to get prepared for further studies in graduate-level 
mathematics, applied mathematics, or other quantitative subjects. If you have taken/are 
taking/plan to take courses in real analysis, functional analysis, differential equations 
(ODE and PDE), matrix analysis/advanced linear algebra, numerical analysis, measure 
theory, probability, stochastic processes and other courses in analysis or applied analysis, 
it would be helpful for 532, and probably vice versa.

Course Material:
Lecture notes will be distributed as the class goes. Homework will be assigned weekly or 
bi-weekly. Review material will be distributed before midterm and final exams.  About 
course load: the time one should expect spending on the course depends on the 
mathematical preparation as well as the goal of the study, and thus may vary from case to 
case. Usually, assuming that you need to attend lectures to understand what is going on in 
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the class, then expect about 1-2 hours reviewing lecture notes per week, and another 1-2 
hours on problem sets. During the midterm and final exam weeks, it should not take more 
time than the load in a usual week to prepare, given that you follow well the pace of the 
class and understand the problem sets and quizzes. 

Grading Policy:
Evaluation will be based on (i) homework assignment (20%) (ii) quizzes (10%), (iii) 
midterm (30%) and (iv) final exam (40%). All exams and quizzes will be in-class. 
Discussion and collaboration on problem sets are encouraged, but all hand-in solutions, 
including homework, quizzes and exams, must be independent work. Late hand-in will 
not be counted towards grades except for special excuses (following the academic rules 
of the school). If a reschedule of an exam is needed, please contact the instructor as early 
as possible.


