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We now consider to expand a “ well-behaved ” function over a finite range in a series of

Chebyshev polynomials.

Doubling the number of interpolating points, Clenshaw has determined mechanically the
degree 2* and coefficients of a truncated Chebyshev series for the preassigned accuracy,
without previous computed values of the function being wasted.

We refine the Clenshaw’s method, and reduce the number of multiplications. If the degree
N of that series is 2%, calculation of all the coefficients requires about N2/12 multiplications
by combining the trapezoidal rule and the midpoint rule.
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Table 1. Chebyshev expansion of the function (1—x2)/(1—2 2z+2%)
2=0.2, ¢=5x10"° | 2=0.5, s=5x10"° 1 2=0.8, ¢=50x10"°
n Coefficients ' Error | = Coefficients | Error | =n | Coefficients Error
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5 320000 o 5 31250000 o | s 32680014 | 14
6 6 4000 0o 6 1562 5000 o | N :
7 12800 0 ‘ 7 781 2500 o | P :
8 2560 0 8 390 6250 0 | 40 132922 ‘ 1
9 512 0 9 195 3124 1 41 106331 | 7
10 102 | 0 10 97 6562 1 42 85070 | 1
1 21 1 : : : : i :
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