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Abstract The stability problem of distributed parameter systems
(DPSs) is investigated. For this purpose, a source controller is
developed for such a system. The space is divided into several
parts, and each part is considered a node. The source of the node
that produces quantitative changes is defined as the source node.
The nodes that follow the change of source nodes are defined as
the subsequent nodes. On the basis of these definitions, the
distributed parameter system model is constructed. The designed
controller for the source nodes is the empirical function combined
with the feedback adjustment and that for the subsequent nodes
considers the diffusion control action of the source nodes.
Numerous sufficient conditions with stable source controller for
distributed parameter systems are derived using Lyapunovs
stability theory and the method of linear matrix inequality
(LMI). A numerical simulation illustrates the effectiveness of the
method under given conditions.
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Iy = 2pLI +2X,
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Iy = —pGry — GELQ + X5

nv<o. O

EIL 1A T AR SRR G RS R
35, RS —BEHES A SRR —FRREE, 4
HAR B R G e B — M.

5%% t
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oWy (z, t

L@ (Wi, ) + Gro AWy (e, 1) +
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G Grg4
u&q&% G = 5 ﬁ\:t‘:& GL = 07 GLg = [_L _0'17
gL g
0 —-05 —0.05
—0.01], Gg =05 0 —0.25|, ATLL, Gzr = —1.11,
0.05 025 0

Gz4 = diag{0.45, 0.35, 0.31}.

N e E 1 AT 5 v, it MATLAB #8411
LMI TEA, SR EESRASE: K = —4.9603, B =
[-1, —3, —3.8]T, ¢ = diag{0.4569, 0.0152, 0.0012}, B}, @& =
diag{—1, —3, —3.8}.

G RFWIVIME KA wix, 0) = exp(0.7x (—z+5)),
wa(z, 0)=10 x sin(z), w3(z, 0)=sin(2 x z), ws(z, 0) = 0.1x
sin(3 x z), Bl L FE 2 B R4GH T RAEFE T RORESM RS
FRPEIRAS B

Time 4

1 RS W (, £) AR
Fig.1 The system state of source nodes Wy (z, t)

o
0,;%‘
;
O\

II;Z‘
l’lllll," N

Time t

(a) ERBETT Wy (x, ) IRESE
(a) The state of following nodes W,(z, t)

(b) BB 5 W(x, &) RS
(b) The state of following nodes W,(z, t)

Time t

(c) FREENT s W, (z, t) IREE]
(c) The state of following nodes W,(z, t)

2 RGBT W, (2, ¢) WEH
Fig.2  The system state of following nodes Wy (z, t)
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