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Correction to “PARTIAL EXACT CONTROLLABILITY
AND EXPONENTIAL STABILITY IN
HIGHER-DIMENSIONAL LINEAR THERMOELASTICITY”

WEILJIU LIU
In [1], as a consequence of (3.16), we were assuming that
[o' ()5 < e T E (v, T),
in lines 5 and 6 on page 41. But, the correct inequality is
[ ()5 < 2¢O B (0, 7).

Consequently, the proof of Theorem 2.3 is not correct. We give here a
corrected proof that needs however an additional smallness condition on
af.

We acknowledge Aissa Guesmia for pointing out this mistake to us.

We now give a corrected and weaker version of Theorem 2.3 with a com-
plete proof. We adopt the notation and numbering of formulas, Theorems
and Definitions from [1].

THEOREM 2.3. Let I'y and 'y be given by (1.4) and (1.5), respectively,
satisfying (2.12). Assume that the function a(x) satisfies (2.19) or (2.20).
Suppose that

w
af < —.
Let Ty be large enough so that

40?2

2217w To) <]
w2

7 (2.33)

and T > Ty, where w is the constant in Theorem 2.1. Then for any (u°, u') €
W, there exists a boundary control function ¢(x,t) with

%
AVALIRRZ

such that the solution of (2.30) satisfies (2.31). Moreover, there exists a
positive constant ¢, independent of (u°, u'), such that

%
I = llzz(zay < ell(w”, uh)llw- (2.34)
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324 WEILJIU LIU

Proof of Theorem 2.3. The main idea of the proof is first to construct a linear
operator A by using the Lamé system and the system of thermoelasticity, and
then to show that I — A is an isomorphism by using the uniform stabilization
of these systems.

Given (v°,vl) € W, we consider the Lamé system

" — pAv — (A4 p)Vdiv v =0 in @,

v=20 on X,

,u?—l— A+ p)diviv)y +am-vv—m-vv' =0 on X, (3.15)
v

o(T) =% o'(T) =t in Q,

which has a unique solution with
(0(1),v'(1)) € C([0, TT; W).

Moreover, by Theorem 2.2 (note that we are assuming that a(z) satisfies
(2.19) or (2.20), and in this case, Theorem 2.2 on the stabilization of the
Lamé system holds), there exists a positive constant w such that

E(v,t) < E(v,T)e' == vt e[0,T] (3.16)
where

E(v,t)= %/Q“U’($,t)|2 + | Vo(z, t))* + (A + p)|dive(z, t))? | dz

1
—|——/ am - v|v(t)|*dl.
2 Jr,

Using the solution v of (3.15), we then consider

¢ — A& = Bdiv(v) in Q,

£€=0 on X, (3.17)
£(0)=0 in €,
and
w'’" — pAw — (A + p)Vdiv w + aVip = —aVE in Q,
P — A+ pdiv w' =0 in @,
=0 on X,
w=_0 on 217 (318)
,uz—w—l—(/\+u)div(w)y—|—am-yw—|—m-yw’:0 on Y,
v
w(0) =v(0), w'(0)=0'(0), ©(0)=0 in Q.
Since

div(v') € (L*(0, T; H=H(Q)))",

it follows that (3.17) has a unique solution & with
€€ C([0,T] LA(Q)) N L* (0, T Hy ().
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In addition, multiplying (3.17) by & and integrating over ), we obtain

1 T
S+ [ Ivsla

:ﬂ/T/ div(v')¢dadt

<ﬂ/ v (o' (|- [VE(0) lodt  (use (2.32))
ﬁ22

SQ/\WﬂNMH- [ 1ol e e16)

T

1 T
<5 [ IvelRd+ et [ et
0 0
ﬁ22

1 T
<5 [ IvsOld+ =B, D)

which implies

Qﬂi}g2eE(U7T>. (3.19)

T
\wﬂ%+lwwawww;

On the other hand, since & € L%(0,T; H}(Q)) and

/QV&ix :/Fygdr =0,

then (0,-aV¢,0) € LY(0,T;#H). Thus, by the classical theory of semi-
groups, the nonhomogeneous problem (3.18) has a unique solution with

(w,w', ) € C([0,T]; H).

Moreover, the solution can be expressed as

@%WC¢%=SUNWWLWT®7¢®D+1A S(t=7)(0, —aVE, 0)dr

where S(t) denotes the strongly continuous semigroup of contractions gen-
erated by the thermoelastic system. By Theorem 2.1, we have
1S < =02 v >0,

then we deduce from (3.19)
i 2
B, 6.0) < 2150 ECw, 0,0)+2( [ 1150 - Dlllave(rlodr)

S%“mﬂw¢m+my/ w(i=7) /ﬁwfuwr

40&2ﬁ2

< 26T E(w, 1, 0) + 5 E(U,T).
w

(3.20)
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Set
U =w-—-"10v, 0:¢+€7

and

éd=-m-vw +v'), (3.21)

then u, @ satisfies

uw'" — pAu — (A4 p)Vdiv u 4+ oV =0 in @,
6" — A6 + pdiv v’ =0 in Q,
=20 on X,
u=20 on X,
Jdu .
,ua—l—(/\—l—,u)dlv(u)l/—l—am-l/u:qb on Y,
uw(0) =4 (0) =0, 6(0)= in Q,
w(T) =w(T)—v°, W (T)=w'"(T)—-v" in Q.

We define an operator A by
A@°, 0h) = (w(T), w'(T)).

Then it is clear that A is a linear operator from W into W. Moreover, by
(3.16) and (3.20), we have

A%, 0" Iy

(note definition (2.1) of the norm of W)

< E(w,¢,T)

<2 T E(w,¥,0) + WJ#E(U,T)

(since w(0) = v(0), w'(0) = v'(0), ¥(0) =0)

= 27T (v,0) + 4O‘ﬁ#};@j)

<[22t 4 %U#]E(U,T) (use (3.16))

. 4a2ﬁ202e2
= (262070 L ST 000

Therefore,
402 o2e?

H A H2§ 262(1—WT) T .

w

Let Ty be large enough so that (2.33) holds if 7" > Tp. Then A — I is an
isomorphism from W onto W. Thus, for any (u®, ul) € W, there exists a
unique (v, v') € W such that

(W, u') = A, vt — (W0, 01)
= (w(T),w'(T)) = (v°,v") (3.22)
= (u(T),u/(T)).
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Consequently, we have constructed a control function ¢ = —m - v(w' + v')
solving the partial controllability problem (2.30).

On the other hand, multiplying the first equation of (3.15) by v! and
integrating over (), we obtain

m - v|v'2dY = E(v,T) — E(v,0). (3.23)
o

Multiplying the first equation and second equation of (3.18) by w! and g¢,

respectively, and integrating over ), we deduce from (3.19) and (3.20) that
(the following ¢’s denoting various constants that may depend on T')

E(ww,T)ﬂ/ |V¢|2dxdt—|—/ v | 2 as
s Q o

= F(w,,0)— oe/Q w' - Védzdt (3.2

T

< B0, 0)+ B0, T) + [ B, b, ir
0

< cl(w,,0)+ cl(v, T).

Noting F(v,0) = E(w,,0), we deduce from (3.16), (3.23) and (3.24) that

2
/ ﬂdE: m-v| v +w P dE < cE(v,T),
T

5 m-v T,
which, combined with (3.22), implies (2.34) since A — I is an isomorphism

from W onto itself. O
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