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Analysis of singular systems via block pulse function : Some new results

P. Ahn'. . J. H. Jin' . B. K. Kim"
§ Korea Atomic Energy Research Institute. §§ Sungkyunkwan University

Abstract - Some resent papers deals with the
solution of LTI singular systems described in
state-space via orthogonal functions. There are some
complexity to derive the solution because all the
previous  works(2}-[5] used orthogonal function’s
integral operation. Therefore, in this paper, some new
results are introduced by using a differential operation
of orthogonal function to solve the LTI singular
Sy stems.
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<E 1> x(0) 9 A& sie} BPF 24} &9 @

time x1(t) x1(t) error

(sec) (exact solution) (via BPF: m=100) (exact-approx.)
1.0 -0.46002726 -0.46011856 -0.00009130
20 -121153616 ~1.21161565 ~0.00007949
30 -1.72754159 -1.72756025 -0.00001865
40 -1.78484830 -1.78461868 0.00023022
50 -0.94873426 -0.94762772 0.00110654

<E 2> xu(o) ol BEE sie BPF 24 se wam

time x2(1) x2(1) error

(sec) (exact solution) (via BPF: m=100) (exact-approx)

10 309755974 3.08755156 -0.00000818
20 7.08548850 708557478 0.00008628
30 12.95744503 12.95801803 0.00057300
40 22.49898656 2250155054 0.00256338
50 33.18790373 39.19747824 0.00957451

< 3> xpto 9] ARG sie BPF 24 #e] vz

time x3(t) x3(t) error
(sec) (exact solution) (via BPF: m=100) (exact-approx.)

10 -3.90853457 -3.90855878 -0.00002421
20 -8.13881882 -8.13909652 -0.00017771
30 -1543084817 ~15.43181680 -0.00096863
40 -2868585317 -2869005713 -0.004203%6
50 -5355534357 -53.57093964 -0.01559607
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