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Abstract

Abstract: QSS(Quantized State System) has advantages over the traditional time-discrete integration
methods in solving general ordinary differential equation (ODE) systems, but it is not suitable for solving
the stiff ODE systems. To effectively solve the stiff ODE systems, a step-correction optimization algorithm
based on QSS (SCOA based-on QSS) is proposed, which combines the ideas of the QSS method and the
implicit trapezoidal integral method. The simulation results of three typical stiff ODE cases show that the
SCOA based-on QSS algorithm has advantages over other algorithms, and the simulation accuracy can be
significantly improved by appropriately reducing the quantum size.
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Tab. 1 Simulation results of example 1

1 B 5 PR ZEZE R AR 22 CPU {jj B [A)/s i FAHL
Euler Tol=107 3.063x107° 15.302 706 500 001
ODE45 Tol=10" 9.483x1072 11.469 503 60 209
ODE15s Tol=10" 7.782x107° 0.031 776 40
ODE23s Tol=10" 9.383x10°° 0.039 272 31
Qss Tol=10", AQ=1 — — —
LIQSS Tol=10", AQ=1 1.033x107* 0.006 889 46
Tol=10", AQ=1 1.601x107* 0.012 197 39
SCOA 73 s
Tol=107, AQ=0.1 3.395%x10 0.015 604 77
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Tab. 3 Simulation results of example 3
5 FLEL: PR ZE 25 R AR 2 CPU {Jj .1 [a)/s =R
Euler Tol=1073 —
ODE45 Tol=10"° 9.155x1072 688.120 867 3687017
ODE15s Tol=10"° 6.254x10°° 1.558 266 243
ODE23s Tol=10"° 7.908x1072 0.938 600 300
QSs Tol=10", AQ=1 — —
LIQSS Tol=107, AQO=1 — —
Tol=10", AQ=1 8.103x107* 1.463 540 331
SCOA 4 s
Tol=10", AQ=0.1 5.527x10 1.688 120 352
4 gﬁ-i,/t\‘ Implcit Quantized State System Method[C]. Winter

(1) Buler VAANE & KA NITE ODE [1] 8 ; ODE45
e WA EE, TR B SRR A TR AR e
P, W20 WD AR K, 3 BOEA 1)1 B[R],
DL LG AR 96 A2 NI T 2R G S Bz FH o 1) 75 2.

(2) ODE15s Fll ODE23s AL G $ b AR 20 J5 ik
TR ERIYE ODE [ @ LI 500k, AR SCHR 1 1)
SCOA A4 BLIN A 5 05 EOR B2 L. ODE15s il
ODE23s B HAL 34

(3) 3 MBI, QSS HILHLM, FiEA
&4 R ARRITE ODE Jn) s LIQSS Hikf —/NLfi#,
1M SCOA FLHRRENT Hk . Rt SCOA Hktl
QSS HEF LIQSS ik i Al #4.

(4) & 49 B R/NBEAE LT AN 0 )7 B B
()R RV, A e e R
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