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Course
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           Mathematics                            Review and Approval  7 NOV 05
                                                       SPONSORING DEPARTMENT (S)                                                                                                                                                                                          DATE(S)

Signature of Sponsoring Chair(s)/Date (See original for Jasinski’s signature 2/23/06)
* For starred items Chairs of affected Departments/Programs must sign below before Dean’s review 

Dean’s Preliminary Review     Proposal:
X Complete

X Satisfies U of S Curricular Requirements
□ Additional preliminary comments below 
X Consistent with College Goals/Mission                    


Dean’s Signature/Date ___________________________    23 FEB 06
X CAS                    □ CPS                    □ SOM                   □ GRAD                    □ DHC

Preliminary FSCC Disposition:

□ Committee recommends approval (new program proposals require a Recommendation from the full Senate)
□ Proposal will require minimal review:      Anticipated FS Meeting Date:__________________ 

□ Proposal will require significant review:  Anticipated FS Meeting Date: __________________

FSCC Chair Signature/Date __________________________ __________

Issues: ______________________________________________

____________________________________________________

____________________________________________________


New Course

 Course Title: _____ Topics in Biomathematics _______________________________

Course Number:___ MATH 463____ Date Of Initial Offering:  ______Spring  2007____




                                                                                 Semester           year
Rationale for


Course level

Credit Hours: _3__  Format:  X lecture  ( lab  ( other:   Frequency: (annual  ( each semester X alternate years  

Prerequisites: MATH 341 Differential Equations and MATH 351 Linear Algebra 

Rationale for 

pre-requisites

(if pre-

requisites 

are listed)


Catalog

Description

(50 word

maximum)


Similar

Courses being

offered at the

University


Discuss

Extent of

overlap with

existing

courses 

Special 
Resources

Required

(e.g. library, 

equipment,

materials/

facilities)

Characteristics (check any/all that apply):
        Major:
X  Required

(  Elective 

        GE :
(  submitted to CCC
( will be submitted to CCC   __________     (  Area Free only









              date




Interdisciplinary:  ( YES   X NO       Team Teaching:   ( YES
  X NO

Exclusively For Special Programs/Concentrations: ( NO (YES (Name)____________________

Home College:   X CAS
( PCPS
( KSOM
( GRAD

Required Attachments:
X Syllabus with student learning objectives, assessment/evaluation mechanisms, and outline of topics

See below.

X Description of, or example of, readings/papers/projects/examinations

See syllabus.

X  Assessment/evaluation based course improvement mechanisms
MATH 463 will be assessed and evaluated as a part of departmental program assessment process.

Math 463:  Topics in Biomathematics

Description:  A study of discrete and continuous mathematical models in biology.  Topics include: population dynamics of single species and interacting species, infectious diseases, population genetics, and cell population with tumor modeling.

Objectives for students:

1. Students will become proficient at analyzing and solving mathematical models in biology.  Solutions should include qualitative, quantitative, and numerical methods.

2. Given a set of assumptions for a biological scenario, students will be able to construct a reasonable mathematical model to describe the scenario.

3. Students will distinguish when to use differential equations (continuous) or difference equations (discrete).

Course Grade: will be based upon homework projects (34%), a midterm (33%) and a final exam (33%).

Course Texts:

Required Text:  

Hastings, A. 1997.  Population Biology: Concepts and Models.  Springer-Verlag, New York, NY.  ISBN 0-387-94862-7.

Supplemental Texts on Reserve (for additional problems and topics):

Allman, E.S. and Rhodes, J.A.  2004.  Mathematical Models in Biology: An Introduction.  Cambridge University Press, New York, NY.  ISBN 0-521-81980-6.

Brauer, F. and Castillo-Chavez, C.  2000.  Mathematical Models in Biology and Epidemiology.  Springer-Verlag, New York, NY.  ISBN 0-387-98902-1.

Britton, N.F.  2005.  Essential Mathematical Biology.  Springer-Verlag, New York, NY.  ISBN 1-85233-536-X.

Outline of Topics:

Chapter
Content

Single Species

1

Introduction

2

Density-Independent Growth

3

Population Genetics  (one-locus model, selection, drift)

4

Density-Dependent Growth (logistic model, metapopulations)

Interacting Species

6          
Introduction (stability, community matrix)

7

Competition (Lotka-Volterra)

8

Predator-Prey Interaction (Lotka-Volterra, functional response)

9

Host-Parasitoid Interactions (Nicholson-Bailey)

10

Diseases and Pathogens (Epidemic models)

Tumor Modeling

Supplement
Phenomenological Models (Nutrients, growth promoters and inhibitors, metastasis)
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Since the Biomathematics major was introduced 6 years ago, the program has needed a capstone course to introduce students to actual advanced applications of mathematics in biology.  During those 6 years, the Biomathematics capstone course was taught several times as a “Special Topics” course and was taken by students from other majors.  This proposal moves the course which was previously taught as MATH 484 into catalog copy as MATH 463.





A good background in Differential Equations and Linear Algebra is necessary to learn how to build mathematical models of biological processes. Partial differential equations will be introduced in the course.





MATH 463 


Topics in Biomathematics                                                                         3 cr.


(Prerequisites:  MATH 341 and MATH 351)  A study of discrete and continuous mathematical models in biology.  Topics include: population dynamics of single species and interacting species, infectious diseases, population genetics, and cell populations with tumor modeling.





None.





None. 





None. 
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