FRACTIONAL BERNOULLI POLINOMIALS and APPLICATION

SumingF ang.......................................Dr.Rayborn Scientific Computing University of Southern Mississippi

Abstract

In this paper we discuss Bernoulli numbers and Bernoulli polynomials of order one and order two with shift factor, and their application. Order one Bernoulli polynomials are applied to deconvolution with rectangular apparatus function. Order two Bernoulli polynomials are applied to deconvolution with triangular apparatus function. For trapezoid apparatus function, we define Bernoulli polynomials with parameter δ. Trapezoid apparatus function → rectangular apparatus function, if δ →0. Trapezoid apparatus function → triangular apparatus function, if δ →1, (0 ≤ δ ≤ 1). So,we call this Bernoulli polynomial between order one and order two with parameter δ.

Application

Time-of-flight(TOF) techniques have been useful in studying the velocity distribution of metastably excited and charged particles, the lifetimes of atomic and molecular states, and the kinetics of dissociation processes. Generally, the TOF instrument function is trapezoid.

The relation,

F (x) = Z +∞ −∞ f(t^′)g(t − t^′)dt^′ g(z) is the apparatus function of a TOF instrument, F(x) is actual output, f(y) is the original distribution.

For detail, to refer the paper of correction of Instrumental Distortion by Analytical Deconvolution of Data[2].

Conclusion

The convolution integral:

h(x) = Z +∞ −∞ f(y)g(x − y)dy = f ∗ g g(x), the apparatus function be given, h(x), the actual instrumental output be measured and f(x), true distribution needs to be found.

h(x) = X n anxn,

by the MacLauren expansion.

f(y) = X n anB^{(1+}ffi^)n (t +

1 + δ 2 )

B^{(1+}ffi^)

n (t +^{1+}ffi_2 ) is relative to the apparatus function g(x).

References

[1]. H.C.van de Hulst, Bull.Astron.Inst.Neth. 10,75 (1946) [2]. D.C.Morton and Grayson H.Rayborn, J.Chem.Phys., vol.70, No.5, pp2450-2454 (March,1979)

[3]. Carl-Eric froberg, Numerical Mathematics (Theory and Computer Applications), The Benjamin/Cummings Publishing Company, Inc. (1985)

[4]. L.M.Milne-Thomson, The Calculus of Finite Differences, Chelsea Publishing Company New York,NY (1981)

[5]. T.J.I’a.Bronmwich, Theory of Infinite Series, MacMillan And Co., Limited, ST.Martin’s Street, London (1949)