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A human-machine system with warning function and
general failed system repair time distribution

HAN Xiaoshuang', FANG Ming’
( 1. Institute of Science and Technology, Yanbian University, Yanji 133002, China;
2. Department of Mathematics, College of Science , Yanbian University, Yanji 133002, China )

Abstract; Based on a model representing human-machine system with general failed system repair time distri-
bution, we added a warning state and make it into a system with warning function. We proved non-negative
time-dependent existence and uniqueness, asymptotic stability and exponential stability of system solution by
the linear operator semi-group theory. At last, by using numerical calculation, we concluded that, under cer-
tain condition, the steady-state availability’s relative error of warning system and non-warning system is tend
to be zero.
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K1 MESERERFEMREZAER(p=1)

A 7 a A, A Error
1 0.005 1 0.1 0.999 066 0. 990 05 0.009 016
2 0. 005 1 1 0.994 938 0. 990 05 0.004 888
3 0. 005 1 10 0.990 926 0.990 05 0.000 876
4 0.005 1 100 0.990 145 0. 990 05 0. 000 095
5 0. 005 1 1 000 0.990 061 0. 990 05 0. 000 009
6 0. 005 1 10 000 0.990 051 0.990 05 0. 000 000

x2 MESEBMERZENRETLBER(p=0.1)

A 7 a Ay A Error
1 0. 005 0.1 0.1 0.988 306 0.905 13 0.083176
2 0. 005 0.1 1 0.944 563 0.905 13 0.039 432
3 0.005 0.1 10 0.911 430 0.905 13 0.006 299
4 0. 005 0.1 100 0. 905 800 0.905 13 0. 000 670
S 0.005 0.1 1000 0.905 198 0.905 13 0. 000 067
6 0. 005 0.1 10 000 0.905 137 0.905 13 0. 000 000

3 WESEMEZRSHETRETHFER (1 =0.01)

A 7 a A, A Error
1 0.005 0.01 0.1 0.998 083 0. 980 201 0.017 881
2 0. 005 0.01 1 0. 989 756 0. 980 201 0. 009 554
3 0.005 0.01 10 0.981 891 0. 980 201 0.001 689
4 0.005 0.01 100 0. 980 384 0. 980 201 0.000 182
) 0. 005 0.01 1000 0.980 219 0.980 201 0.000 018
6 0.005 0.01 10 000 0. 980 203 0. 980 201 0. 000 000
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