First Name: Rainer

Last Name: Trummer

Email: rtrummer@cosy.sbg.ac.at

Date: February 4, 2004
Homework Number: 6

Homework Title: Exercise 7.14

Problem Description:

Derive a formula for transforming the Chebyshev points from the interval [–1, 1] to an arbitrary interval [a, b].

Problem Solution:

The Chebyshev points of the interval [–1, 1] are defined by
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Each Chebyshev point represents the x-coordinate of a point that lies on the upper half of the unit circle. Since the radius of the unit circle is given by r = 1, the coordinate equations
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in the interval [–1, 1], as can be seen from the figure below.
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If we want to transform the Chebyshev points from the interval [–1, 1] to an arbitrary interval [a, b], first, we need to calculate the specific radius, which is determined by the half of the interval length and given by r = (b – a) / 2. Secondly, since all the Chebyshev points of the interval [–1, 1] are centered to the left and the right of the origin, we must fit the points to the origin of the interval [a, b], which is done with a translation by a + r, and we obtain the transformation:
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Hence we can derive the following formula for transforming the Chebyshev points:
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,     i = 0, 1, …, k.

Results:
A short Matlab script (trummer_hw6.m) was written to create the figure below that depicts 10 Chebyshev points of the interval [20, 50] and their corresponding abscissas, as well as ten further representations of 10 Chebyshev points of the intervals [21, 49], [22.5, 47.5], …, [34.5, 35.5].
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