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Abstract Based on the analysis of stochastic uncertainty in dynamical systems, a new
type of stochastic discrete systems, named as the multiness stochastic discrete systems,
is defined and then the linear quadric(LQ) optimal control problem for the systems is
discussed. Firstly, the LLQ optimal control laws with finite time and infinite time are
proposed respectively. Secondly, the existence of the positive define matrix solution to
the Riccati equation for solving the infinite-time 1.Q control law, the convergence of the
numerical algorithm for solving the equation, and the stability of the closed-loop sys-
tems are discussed in detail. Finally, the simulation results show the effectiveness of

the method proposed in this paper.
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Table 1 The simulation results
3 R A K BALIEIS J RBEEIZ XREN &
B {5 E18 1L B 15t B B 9 05 RAB
0.0 —1.732051 —1. 366025 16. 392303 16, 390997
0.1 —1,733454 —1.36768&8 16.419455 16, 4205686 16, 429848
1.0 — 1. 832633 — 1, 498283 18, 870741 18, 831177 19,796152
ol 5.0 —1.995585 —1.916617 61, 091961 61, 381458 W HEABRE
20, 0 —2.000000 —1,9990472 4186, 4624 4177, 7354 B HEAESE
1000, 0 — 2. 000000 —1. 999998 16666860, 5 1654221, 9 B HARRE
.0 —1.732051 —1. 366025 16, 392303 16. 390997
il 2 0.1 —1.732626 —1,371131 16, 986681 16, 986427 16. 994328
0,3 —1.735937 —1.408976 24, 116306 24. 139625 24, 386800
0.9 — 1, 737645 —1,470662 206, 69780 202, 38062 242.02172
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