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Comparison of Newton’s and Euler’s Algorithm in a Compound Pendulum
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ABSTRACT

C K HAH, Comparison of Newton’s and Euler’s Algorithm in a Compound Pendulum Korean Journal of
Sports Biomechanics, 2006, Vol. 16, No. 3, pp. 1-7, 2006, The Primary type of swinging motion in human
movement is that which is characteristic of a pendulum. The two types of pendulums are identified as simple
and compound. A simple pendulum consist of a small body suspended by a relatively long cord. Its total
mass is contained within the bob. The cord is not considered to have mass. A compound pendulum, on the
other hand , is any pendulum such as the human body swinging by hands from a horizontal bar. Therefore
a compound pendulum depicts important motions that are harmonic, periodic, and oscillatory. In this paper
one discusses and compares two algorithms of Newton's method(” = ma) and Eulers method
(M= Ix<a) in compound pendulum Through exercise model such as human body with weight(m = 50
kg), body length(L = 1.5m), and center of gravity (L. = 0.4119L) from proximal end swinging by hands from a
horizontal bar, one finds kinematic variables(angle displacement / velocity / acceleration), and simulates
kinematic variables by changing body lengths and body mass. BSP by Clauser et al.(1969) & Chandler et
al.(1975) is used to find moment of inertia of the compound pendulum. The radius of gyration about center
of gravity (CoG) is k. = KXL (&, k= radius of gyration, K= radius of gyration /segment length), and then
moment of inertia about center of gravity(CoG) becomes L. = m k. Finally, moment of inertia about Z-axis
by parallel theorem becomes L, = I. + m K. The two-order ordinary differential equations of models are
solved by ND function of numeric analysis method in Mathematica5.1. The results are as follows; First, The
complexity of Newtons method is much more complex than that of Eulers method. Second, one could be
find kinematic variables according to changing body lengths(L = 13 / 17 m) and periods are increased by
body length increment(L = 1.3 / 15 / 1.7 m). Third, one could be find that periods are not changing by
means of changing mass(m = 50 / 55 / 60 kg). Conclusively, one is intended to meditate the possibility of
applying a compound pendulum to sports(balling, golf, gymnastics and so on) necessary swinging motions.
Further improvements to the study could be to apply Euler's method to real motions and one would be able
to develop the simulator.
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