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Several Theorems on Unbounded Control for

Distributed Parameter Systems

Yao Yun-long You Yun-cheng
(A A (KL=42)
Abstract

In this paper, some theorems underlying the discussion of unbounded control
for distributed parameter systems are obtained.

Let {V,H,a(+,+)} be a triple structure in which V embeds compactly in H and
a(+,+) is an Hermite elliptic continuous sesquilinear form on V. Operator .« €
£ (Vi;V’) is defined by a(u,v) = (Lgu) (), u,vEV, Let A be the restriction of o
on P(A)=«'H.

Theorem 1 -« is an infinitesimal generator of ¢, equi-bounded operator semi-
group e #! on the dual space V’/ with properties

D e e LV HNL (V3V),t>0,and [le4| g py<const/ /T, (€74 | gpr, 1<

const/t, t>0,

2) the restriction of e 4 on H is e 4, t=¢ .

Theorem I Let BE ¥ (Z;V’), Z being a Banach space. Linear evolution equa-
tion on Vv’ of first and second order

= - /X +Bu, x(0) =x,EH, t=0;
- ZX+Bu, x(0) =X, €V’ ,%(0) =X, €V’, =0,
admits mild solutions respectively given by
x(t) =e4'x, +I -t~y (s)yds, u(*) €EL,°° ([0, + o)} Z), where

Z<g< +o0, x(+) €C([0, +©);H), and

XM =Ct)x, +S({¥) %X, +JOS(t -7)Bu(r)dt, u(*) €L,° ([0, +©);Z). where C(1)
and S(2)are corresponding generalized cosine and sine operator families, x(+) € C((0,
+c)3H),

We have applied the above results to tackle problems such as time optimal
control and quadratic cost optimal control of linear evolution systems, their set-
tings being pointwise or boundary control of parabolic and hyperbolic systems.



