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A Numerical Computation Package for System Control

with a Priori Guaranteed Precision using Multiple-Precision Arithmetic
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Abstract

This study proposes an algorithm to obtain the number of the digits for multiple-

precision arithmetic which makes it possible to get the solution of specified accuracy. We imple-
mented numerical computation package based on the proposed algorithm and verify it by applying
the package to the system control design such as LQ control problem. .
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e 00DOD (p:(200))
Pr+1 =Pk + Apy
po=[p"/N|x N
Apy = [(p" = Pr) x a/NT x N
P = logy [ex /T

e 00D0DO (e*:(100D))
Pe+1 = pr + Apg
po =N
App = [(p" — Pr) x a/N]x N
Pr = logy |ex /7|
i, = logy [ /e”|
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=== PO0O ( 3 x 3) NumericalMatrix ===
[ C 1) 1 [ C 2) 1] [ C 3)
( 1) 4.67e+38 1.33e+38 -3.70e-2
( 2) 1.33e+38 4.00e+38 -1.33e+38
( 3) -3.70e-2 -1.33e+38 3.33e+38
=== PO0O ( 3 x 3) NumericalMatrix ===
[ C 1) 1 [ C 2) 1 [ C 3 1]
1) 3.25e-18 3.01e-18 2.88e-18
( 2) 3.44e-18 3.42e-18 3.10e-18
« 3 2.96e-18 2.78e-18 2.76e-18
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=== PO0O ( 3 x 3) NumericalMatrix ===
[ C 1) 1 [ C 2) 1] [ C 3)

( 1) 4.67e+38 1.33e+38 -3.70e-2

( 2) 1.33e+38 4.00e+38 -1.33e+38

( 3) -3.70e-2 -1.33e+38 3.33e+38
== PO0O ( 3 x 3) NumericalMatrix ===

[ ¢ 1 1 [ 2 1] [ ¢ 3) 1

( 1) 1.62e-37 1.48e-37 1.40e-37

( 2) 1.73e-37 1.68e-37 1.48e-37

( 3) 1.54e-37 1.44e-37 1.44e-37
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