5. SUMMARY

Fresnel-Kirchhoff theory has been used to derive an expression for attenuation
caused by multiple knife-edge diffraction assuming plane wave propagation over
perfectly absorbing half planes. The complex attenuation derived in this manner
differs from that derived from Furutsu's generalized residue series only in the
phase, the phase difference factor being given explicitly in (28). This phase
difference arises from the fact that the reference free-space path in the residue
series consists of the path segments joining the tops of the knife-edges, whereas
the Fresnel-Kirchhoff reference path is the straight line distance from source to
receiver locations.

An improved computational procedure based on the partitioning of multiple
integrals has been developed. The integrals are partitioned as in (29) until all
the arguments of the repeated integrals of the error function are positive, which
eliminates problems of retaining significant figures when negative arguments are
involved. The key step in the analysis is to show that the multiple integral con-
taining the 1imit going from -« to +wx is exactly the expression for the MKE attenua-
tion over the path with one less knife-edge. This is demonstrated in (33) and the
related equations. Comparisons of results from a computer program using
partitioning (PAMKE) with the original program (FAMKE) are presented in Figures 2
and 3. : ; |

Finally, in section 4 results of othér approaches to the MKE diffraction
problem are presented and their relationship to the MKE attenuation function of this
paper is discussed. In particular, it is shown that the first term of the MKE
series expansion reduces to the Geometrical Theory of Diffraction (GTD) solution for
certain ranges of the diffraction angles & (see equations (40) and (44)). Other
solutions considered include Lee's formulas, (38), and the approximations of
Epstein-Peterson and of Deygout, (46).
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