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Numerical solution and verification of zero-pole for some fractal fractance
approximation circuits

YI Zhou, YUAN Xiao
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Abstract: With the development of the theory of fractance approximation circuits, one of the hot topics
is how to solve the zero-pole of the circuits. The precise solution cannot be obtained by companion matrix.
To solve the problem, based on the iterative circuit and iterative matrix, numerical solution of normalized
zero-pole of fractance approximation circuit is achieved by two functions, “solve” and “roots”, in Matrix
Laboratory(MATLAB). The accuracy and speed of these two operations are compared. Then the zero-pole is
verified by direct ways and indirect ways. The simulation results indicate that the accurate solution is
obtained. The solution of zero-pole shows a guiding significance on analyzing the fractance approximation
circuits.
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Fig.1 Simplified iterative circuits of chain fractance approximation circuits
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Table5 Solutions of function solve and roots
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Table6 Comparison of running time

solve roots level time of solve/s time of roots/s
-0.317 492 934337 638  -0.317 492 934 337 638 + 0.000 000 000 000 000 i k=10 0.235 548 818 621 983 0.047 129 798 894 553
-1.169 169 973 996 227  -1.169 169 973 996 227 + 0.000 000 000 000 001 1 k=20 0.445 525 450 765 384 0.051 036 632 081 870
zero  -2.284 629 676 546 570  -2.284 629 676 546 570 + 0.000 000 000 000 001 i k=40 5329982 431 907 816 0.086 325 039 256 744
-3.309 721 467 890 570  -3.309 721 467 890 570 + 0.000 000 000 000 001 i
-3.918 985947228 995 -3.918 985 947 228 995 - 0.000 000 000 000 000 i k=80  16.754072316398750 0245 575473 940930
-0.081 014 052 771 005  -0.081 014 052 771 005 + 0.000 000 000 000 001 i k=160 37.245 933704 000 507 1.361 761 359 632 579

-0.690 278 532 109 430
-1.715 370 323 453 430
-2.830 830 026 003 773
-3.682 507 065 662 362

pole

-0.690 278 532 109 430 - 0.000 000 000 000 001 i
-1.715 370 323 453 431 + 0.000 000 000 000 002 i
-2.830 830 026 003 773 + 0.000 000 000 000 001 i
-3.682 507 065 662 362 - 0.000 000 000 000 000 i
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