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AN APPROXIMATE EVALUATION OF SIN X

By Naeja Lee

Ewha Womans University, Seoul, Korea

Introduction

Recently O.R. Ainsworth and C.K. Liu developed a formula concerning to a binormal
expansion (cf. {1]); namely,
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Here p stands for an arbitrary real number and J, is the constant which equals to the p-
th power of the following determinants;
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It turns out that the formula (1) can be usefully applied to the numerical evaluations
of the real powers of many important functions. In this paper, we shall evluate an

1 x 1
approximate value of sin’x and Sosin’ﬂ'x dx using the formula (1). It should be emphasized



that similar method can be applied for the evaluation of other functions which can be

expanded into a Taylor series.

Main results

By the Taylor series expansion formula, we have
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taking p=—%, we get by (2)
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We evaluate b,’s upto b, as follows;
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Substituting the above values in (3), we have
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Convergence of the above infinite series is guarantees by the formula (1) (cf.(1)).

evaluateS:sin%xdx, we integrate right hand side of (4) term by term and get
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as an approximate eyaluation.
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Remark; The author was informed by C.K. Liu that a student at Pusan National
University evaluated the same definite integral via another method, called graphical

method, and got
® S:sin"i‘xdx=2. 577

We have (.064 as a difference between (5) & (6). This difference may be {reduced by

. 3 . - l
taking more terms in Taylor series expansion of sin®x.

The author wishes to thank C.K. Liu for his kind guidance.
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