BMME 460
Survey of Engineering Mathematics Applications
Course Syllabus

Number: BMME 460

Cross listed as APPL 110 Credit Hours: 1

1. Department: Joint Dept. of Biom. Engr.

Title: Survey of Engineering Mathematics

Applications Required

2. Course Description:

The primary objective of this course is to expose students to examples of how
engineering mathematics is applied in the field of biomedical engineering. Of particular
interest is the development of the insight of students into how to describe in quantitative
mathematical terms various physical and biological systems encountered in biomedical
engineering and how to use these mathematical descriptions to gain knowledge of the
system behavior and/or manipulate its behavior through engineering applications.

3. Prerequisite(s): Background in calculus and differential equations, plus engineering
mathematics (MATH 128) taken previously or concomitantly.

4. Textbook(s) and/or other required material:
None, all materials provided as needed per lecture.

5. Course objectives. By the end of this course, the student should be able to: (use
demonstrative verbs)

1. Understand the relative merits of analytical and numerical solutions to differential
equations.

2. Be able to develop mathematical models of various simple biological systems.

3. Be able to exercise these models to explore system behavior and observe emergent
properties of the systems that are not explicitly defined but which strongly influence the
system behavior.

4. Be familiar with the basic methods of numerical analysis and the basic problems that
arise with their improper application.

5. Be familiar with the basic application of Fourier analysis and wavelet analysis to
realistic, biologically-related, engineering problems.



6. Be familiar with the principles and general methodology of finite-element analysis
and its application to biological systems.

6. Topics covered (number of lectures per topic, based on fifteen 50-minute lectures per
semester):

Introduction to mathematical tools used in engineering including MatLab (1)
A survey of multiple mathematical applications in a bioengineering problem — cochlear
implant design and application (2)

Qualitative analysis of differential equations (1)

Bacterial growth models (1)

Models limiting growth (1)

Interspecies population models (2)

Epidemic Models (1)

Compartmental Models (1)

Techniques in numerical analysis (1)

Fourier analysis — speech and image processing (2)

Wavelet analysis (1)

Finite-element analysis — electrical and mechanical analysis (1)

7. Class/laboratory schedule:

One 50-minute lecture per week, followed by graded, weekly homework assignments
involving computational exercises which reiterate and expand concepts presented in the
lectures.
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