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Simulation and Emulation of Proper Integrals Based on
Non- 27 -Periodic Trigonometric Method

LIU Jiao, JIN Guoxiang'
School of Computer Science and Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: We constructed two kinds of quadrature formulae of the proper integral with Chebyshev weight using
the nonperiodic trigonometric polynomials as the approximate tool. First, we constructed the quadrature fomula
of the integral with a new weight transformed from the integral with Chebyshev weight. And then, we trans-
formed it by the inverse transform of the variable to get the first quadrature formula of the original integral based
on the nonperiodic trigonometric polynomials. We obtained the second quadrature formula by using the orthogo-
nal projection of the integrand on the subspace spanned by the nonperiodic trigonometric polynomials to approxi-
mate the integrand. Meanwhile, we presented the precision conception of the two quadrature formulae. We emu-
lated the two kinds of quadrature formulae with MATLAB. The approximation effects of the two quadrature for-
mulae are better than those of the quadrature formulae in general when the integrand is nonperiodic and non-uni-
form, which consistents with our theoretical analysis.
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n  Er(Chebyshev) Er(Nptpl) p. Er(Nptp2)  p.

6 0.420 1 04201 0.0063 0.1141 15700
12 0.145 4 0.1443 0.1123 0.0169 1.5700
15 0.0379 0.0337 0.1993 0.0012 1.5700
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