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Fast Calculation of the Fredholm Equation of the Second Kind

Based on Lanczos Technique
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(1. State Key Lab. of Millimeter Waves, Southeast University, Nanjng 210096 , China;
2. College of Electronic Science and Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: The basic principle of fast calculation of the Fredholm equation of the second kind based on Lanczos technique is intro-
duced . The method of momertis in conjunction with Lanczos technique is applied to predict the mone-static radar cross section (RCS) of
an arbitrarily shaped twe- dimensional dielectric cylinder. The electric field integral equation (EFIE) in the dielectric cylinder is estab-
Ished firstly, and then EFIE using the method of moments is changed irto the mairk equation, and the electric field in the dielectric
cylinder is obtained by solving the matrix equation using Lanczos technique It is observed that the Lanczos technique can result in con-

siderable CPU time saving.
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Fig. 1 RCS angular responses of the rectangle dielectric cylinder with circle holes
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Fig. 2 RCS angular responses of the semicircular dielectric cylinder
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Fig. 3 RCS frequency responses of the rectangle dielectric cylinder with circle holes
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Fig. 4 RCS frequency responses of the semicircular dielectric cylinder

Riechers R G. The Application of Lancas S— Fxpansion M ethod to the Solution of TM Scattering fran a Dielectric Cylinder of Arbitrary Cross See-
tion [J] . IEEE Trans. on AP, 1990, 38 (§): 1204- 1212

Harrington R F. [M] . . : , 1981
; .. RCS [1]- L2001, 31(1): 11— 14.
s . RCS [J] - , 2001, 16 (1): 72— 75.

Robert F R, Peter M B A Modified Lanczos Algorithm for the Computation of Transient Electranagnetic Wave fields [ J] . IEEE Trans. on MTT,
1997, 45 (12): 2139- 2149

Mohammad R Z Efficient Time- Domain and Frequency— Domain Fnite— Element Solution of Maxwell s Equations Usig Spectral Lancas De-
composition Method [ J] . TEEE Trans. on MTT, 1998, 46 (8): 1141- 1148

Roland W F.  An Implementation of the Look— ahead Lancms Algorithm for Non— Hemnitian Matrices [ J] . SIAM J. SCI. COMPUT. , 193, 14
(1): 137- 158.



