University Of Pennsylvania

Department of Mechanical Engineering and Applied Mechanics

ENM600 – Functional Analysis (Course Outline)
Instructor: Dr. Michael A. Carchidi
-----------------------------------------------------------------------------------------------------------

Textbooks: 
1.)
Required: Introductory Functional Analysis with Applications by 

Erwin Kreyszig (Wiley Classics Library @1978, 

ISBN: 0-471-50459-9).

2.)
Class Notes by Michael Carchidi 

-----------------------------------------------------------------------------------------------------------

 Week                                                   Topics Covered

-----------------------------------------------------------------------------------------------------------

1

(Appendix 1 – to be read for review), metric spaces, examples, open sets, 

closed sets, neighborhoods (Sections 1.1 – 1.3).

-----------------------------------------------------------------------------------------------------------

    2

Convergence, Cauchy sequences, completeness, examples, the completion 

of a metric space (Sections 1.4 – 1.6).

-----------------------------------------------------------------------------------------------------------

    3

Banach fixed point theorem and applications to: linear equations, 

differential equations and integral equations (Chapter 5).

-----------------------------------------------------------------------------------------------------------

    4

Vector spaces, normed spaces and Banach spaces, properties of normed 

spaces and finite dimensional normed spaces and subspaces 

(Sections 2.1 – 2.4).

-----------------------------------------------------------------------------------------------------------

    5

Compactness, linear operators, bounded and continuous operators 

(Sections 2.5 – 2.7).

-----------------------------------------------------------------------------------------------------------

    6

Linear functionals, normed space of operators and dual spaces 

(Sections 2.8 – 2. 10)

-----------------------------------------------------------------------------------------------------------

    7

Inner product spaces, Hilbert spaces, orthogonal complements and direct 

sums, orthonormal sets, sequences and series (Sections 3.1 – 3.5).

-----------------------------------------------------------------------------------------------------------

    8

Total orthonormal sets and sequences, examples: Legendre, Hermite and 

Laguerre polynomials, representation of functionals (Sections 3.6 – 3.8).

-----------------------------------------------------------------------------------------------------------

9

Hilbert-adjoint operator, self adjoint, unitary and normal operators, 

(Sections 3.9 & 3.10).

-----------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------

 Week                                                   Topics Covered

-----------------------------------------------------------------------------------------------------------

  10

Approximations in normed spaces, uniqueness, uniform approximations, 

Chebyshev polynomials, approximations in Hilbert space and splines (Chapter 6).

-----------------------------------------------------------------------------------------------------------

  11

Fundamental theorems for normed and Banach spaces, Zorn’s lemma, the 

Hahn-Banach theorem, applications to bounded linear functionals on C[a,b] (Sections 4.1 – 4.4).

-----------------------------------------------------------------------------------------------------------

  12

Adjoint operator, reflexive spaces, the Category theorem, convergence of 

sequences of operators and functionals (Sections 4.5 – 4.9).

-----------------------------------------------------------------------------------------------------------

  13

Spectral theory in finite dimensional normed spaces, bounded linear 

operators, the resolvent and spectrum, complex analysis, Banach algebras (Chapter 7).

-----------------------------------------------------------------------------------------------------------

  14

Final Exam

-----------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------

General Information about the ENM600 Course
-----------------------------------------------------------------------------------------------------------

1.)  Official Class Time:
Lecture are from 4:30 PM to 6:00 PM on Monday and 

Wednesday evenings.

-----------------------------------------------------------------------------------------------------------

2.) Prerequisites:   

ENM510 or equivalent.

-----------------------------------------------------------------------------------------------------------

3.) Instructor:    

Dr. Michael A. Carchidi.  


   


Phone and Voice Mail: 215-898-8342,

FAX: 215-573-6334

Office: Towne 208

e-mail: carchidi@seas.upenn.edu.

-----------------------------------------------------------------------------------------------------------

4.)  Grading Policy:    
Average of 7 Homework Assignments
60%

Midterm




20%




Final Exam




20%

-----------------------------------------------------------------------------------------------------------

