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ABSTRACT

This paper presents a development of numerical methods for the inverse Laplace
transform to analysis LTI (Linear Time Invariant) control systems by computer. The open
source Standard C++ Library is used to create the programmatic objects by OOP (Object-
Oriented Programming) for the numerical inverse Laplace transform object that uses numerical
integration to the Bromwich integral. The composite trapezoidal rule is implemented on the
simplified Bromwich integral which is real value integration that has only one cosine factor.
The accuracy of numerical integration will be met by varying step size of the trapezoidal rule
according to specified tolerance. The other numerical methods such that Laguerre’s method,
Horner’s algorithm, synthetic division and nested multiplication will be included in the created
programmatic objects for finding zeros of polynomial in order to avoid all singular points of
integrand of Bromwich integral to make analytic integrand on contour of integration. The
numerical inverse Laplace transform object of this article gives satisfactory results in both of
the numerical inverse Laplace transform to the proper rational functions and unit step
response of LTI control systems.

Keywords : Object-oriented programming, Bromwich integral, Trapezoidal rule, Laguerre’s
method, Horner’s algorithm, Synthetic division, Nested multiplication, Numerical inverse

Laplace transform
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typedef struct polyRootTag {
double real;
double imag;
Boolean isComplex;

}polyRoot;
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Ds->Laguerre_Roots(Roots);
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double Epsilon;
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i a #s Void Trapezoid(float);
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double Step_h;

double RelatError;
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