Fac. of Grad. Studies, Mahidol Univ. Thesis / iv

4036201 SCAM/M : MAJOR : APPLIED MATHEMATICS;
M.Sc. (APPLIED MATHEMATICS)

KEY WORDS : INSULIN KINETICS / LIMIT CYCLES / CHAOTIC
BEHAVIOR / DIABETES MELLITUS / MATHEMATICAL
MODEL
SITTIPONG RUKTAMATAKUL : THEORETICAL ANALYSIS OF A
MATHEMATICAL MODEL FOR INSULIN KINETICS BY A SINGULAR
PERTURBATION APPROACH. THESIS ADVISORS : YONGWIMON LENBURY,
Ph.D., NARDTIDA TUMRASVIN, M.S., 77 P. ISBN 974-664-300-2

In this thesis, we investigated a nonlinear mathematical model for the purpose of
describing the dynamic behavior of beta cell  kinetics and a glucose-insulin feedback
system. We applied the singular perturbation method to our model, whereby explicit
conditions were derived which identify different dynamic behaviors and showed the
| existence of limit cycles which agrees with oscillatory behavior frequently observed in
clinical data. We then extended the model to incorporate the periodic intake of glucose.
Numerical investigation was carried out to identify the ranges of parametric values for
which chaotic behavior could be expected in our model system.




