
MATH 6360-01 
FALL 2017 

APPLICABLE ANALYSIS 
T Th 8:30am – 11:00am, AH 301 

 
Dr. YULIYA GORB 

Office: PGH 671, office phone: (713) 743-4130, mailbox: in PGH 651  
Office Hours: Tue./Thur. 10:05am-11:00am, and/or by appointment 

e-mail: gorb@math.uh.edu, webpage: http://www.math.uh.edu/~gorb/math6360_f17.html 
 

Applicable Analysis – This course treats topics related to the solvability of various types of equations, and also of 
optimization and variational problems. The first half of the semester will concentrate on introductory material about 
norms, Banach and Hilbert spaces, etc. This will be used to obtain conditions for the solvability of linear equations, 
including the Fredholm alternative. The main focus will be on the theory for equations that typically arise in 
applications. In the second half of the course the contraction mapping theorem and its applications will be discussed. 
Also, topics to be covered include finite dimensional implicit and inverse function theorems, and existence of solutions 
of initial value problems for ordinary differential equations and integral equations. 
 
PREREQUISITE: MATH 4331 or equivalent or consent of instructor. 
 
TEXTBOOK(s): 
J. K. Hunter, B. Nachtergaele, Applied Analysis, World Scientific Publishing Company, 2005 (required) 
A. W. Naylor, C. R. Sell, Linear Operator theory in Science and Engineering. Springer Verlag, 1982 (recommended) 
I will not follow these texts precisely but they cover almost all topics of the course in great detail. 
  
HOMEWORK: A few homework assignments will be given throughout the semester and will be due one week after 
assigning. The homework problems will be posted in the course webpage. You will be notified about upcoming HW in 
class, usually of the day of assignment. You are expected to do all the assigned homework problems, however possibly 
only selected problems from homework will be graded. HW due date will be posted on course website along with the 
assignment. This course has a No Late Homework policy, late HW will not be accepted. Collaboration on homework 
is allowed, but you have to write your ENTIRE solution by yourself. Similarly written homeworks will receive no 
credit. All work must be shown. No credit would be given for the answer that is not supported by any work.  
 
ASSESMENT: It will be based on your HW performance. If your grade falls into borderline your class work will be 
taken into account, so be active in class. 
 
IMPORTANT DATES of FALL 2017: 

Classes Begin Monday August 21 
Labor Day (no classes) Monday September 04 
Thanksgiving Holiday (no classes) Wednesday-Friday November 22-24 
Last Class  Saturday  December 02 

 
TENTATIVE COURSE DESCRIPTION: 
1. Complete metric spaces, Lipschitz continuous mappings, fixed point iteration and the contraction mapping theorem. 
2. The finite dimensional inverse and implicit function theorems 
3. Existence-uniqueness theorems for initial value problems for systems of ordinary differential equations. 
4. Solvability of Volterra integral equations, and representation of solutions. 
5. Perturbation theory and the dependence of solution of equations on parameters. 
6. Inner products, orthogonality, definitions and examples of real Hilbert spaces. 
7. Best approximation theorem, projection theorem and Bessel’s inequality. 
8. Orthonormal bases and Parseval’s equality. 
9. Continuous linear functionals, representation theorem and dual spaces. 
10. Continuous linear operators, adjoints and continuous bilinear forms. 
11. Fredholm splitting theorem and the solvability of linear operator equations, the Fredholm alternative. The Lax-
Milgram theorem. 
12. The inverse and implicit function theorems 
 
COPYRIGHT POLICY: All printed handouts and web-materials are protected by US Copyright Laws. No multiple 
copies can be made without written permission by the instructor.  



ACADEMIC INTEGRITY POLICY: All UH Academic Honesty Policies apply to this course. 
 
UH CAPS STATEMENT: Counseling and Psychological Services (CAPS) can help students who are having 
difficulties managing stress, adjusting to college, or feeling sad and hopeless. You can reach CAPS (www.uh.edu/caps) 
by calling 713-743-5454 during and after business hours for routine appointments or if you or someone you know is in 
crisis. No appointment is necessary for the "Let's Talk" program, a drop-in consultation service at convenient locations 
and hours around campus (http://www.uh.edu/caps/outreach/lets_talk.html) 
 
Whenever possible, and in accordance with 504/ADA guidelines, we will attempt to provide reasonable academic 
accommodations to students who request and require them. 
 


