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46910405:  MAJOR: MATHEMATICS; M.Sc. (MATHEMATICS)
KEYWORDS: MONO-IMPLICIT RUNGE-KUTTA/ JACOBIAN MATRIX/ TWO-POINTS
BOUNDARY VALUE PROBLEMS/ MIXED-ORDER ODES SYSTEM
KANITTHA CHOMPUVISED: IMPROVING THE EFFICIENCY OF RUNGE-
KUTTA METHODS FOR THE SOLUTION OF BVPS FOR MIXED-ORDER ODES. THESIS
ADVISORS: WANTANA PANUPINTU, Ph.D., AMPON DHAMACHAROEN, Ph.D. 49 P.
2005. ISBN 974-502-570-4

The efficiency of Runge-Kutta methods for solution of boundary value problems for
mixed-order ordinary differential equation was studied and improved subject to the separated
boundary conditions and solved by Five states Sixth order Mono-Implicit Runge-Kutta method,
The structure of reduced system in constructing an approximate Jacobian matrix for computation
saving with no loss of solution accuracy was used. With two subintervals, the computational
cost and elapsed time of MIRK56apx had increased to 22.78 and 50.32 percents, respectively.
With 4, 8, 16 and 32 subintervals, higher accuracy of solution of both methods was found.
The main idea of discarding terms containing second or higher power of & occurred when the
mesh width 2 — 0 was satisficd by the MIRK56apx. The computation cost and elapsed time
of the MIRKS56apx could be saved to 40.64-57.20 and 33.45-59.16 percents, respectively.

Therefore, the MIRKS6apx could save computational cost more than a half of MIRK 560rg.
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