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Cylindrical functions Z,(z) of complex order v are frequently used for the solutions to the bound-
ary value problems on electromagnetic fields and others. However, there is no method available
in the market for the numerical calculation of cylindrical functions Z,(z) of complex order for
all the values of v and x. We have, therefore, developed a method for the numerical calculation
of the cylindrical functions of complex order as described in chapter 2 of the thesis. This newly
developed method can give very precise numerical values of the cylindrical functions, and can be

used well for practical numerical calculation of the cylindrical functions with high accuracy.

Hereafter, an effective application of the cylindrical functions of complex order has been
introduced as shown in chapter 3 of the thesis. In this case, we have developed a new method for
the analysis of fields in junctions between straight and E-plane bends of rectangular waveguide
using the cylindrical functions of complex order. We have calculated the phase constants, reflec-
tion coeflicients as well as the transmission coeflicients for the junctions in various situations. The

calculated results have been compared with the recent published data, and were found excellent

agreement.

Another effective application of the cylindrical functions of complex order has been reported
in chapter 4 of the thesis. In this case, a method for the analysis of fields in junctions between
straight and H-plane bends of rectangular waveguide has been developed by using the cylindrical
functions of complex order. As a results, we succeeded in ealculating the reflection and trans-
mission coefficients in the junctions of straight and H-plane bends in various situations. The
calculated results have been compared with the results calculated by the perturbation method

by which the precisions of the results by perturbation method were examined.
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