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t =0 (uovw =(u v, wy) 0<x<L (2)
x =0:v+w = h(t) (3)
x = Liv—-w = H(t) (4)
t =T (uovw = (u v, w) 0<x<1L (5)
1( ) (1) ~(5)
(uy vy wo) (up vy wy)
wiy(x) —v(x) +w,(x) = u’y(x) —v(x) +wy(x) (6)
(u v w) (1) ~(4) (5) (1)
o’u
oax = +tv, = —w, +0v, (7)
(7) 0T t
u (T x) —u(0x) = —w(T x) +w(0 x) +o(T x) —v(0 x)
wp(x) —v(x) +w(x) = uiy(x) — (%) +wy(x).
(6)
2( ) T=L (ug vy wy) eC> 0L xC'" 0L xC' 0
L (u, v, w,) eC> 0L xC" 0L xC' 0L (6) heC' 0T He
c'or (1) ~(4) CxC'xC" (u v w) (5).
ﬁ:ﬁ(t x)
T = = v5(x) = uy(x) —wi(x)
Eﬂ):TZ(Nu u:) = (u, w, +v,) (8)
gx:O:u—h(t)
Ue = Liu = h(1).
h(t)  H(e) (T0) (T1L) c’
3 T=L heC' 0T HeC 0T
i, -, =0
%:0 u = u,(x) —u(0 x)
0 u, = wy(x) +v(x) —u(0 x) (9)
0
=0:u = h(2)
ax 0
szLu:ﬁI(l)
¢ ou=u(t x)
t=T:u=0u =0 (10)
(8) (9) u=u+neC’
My =~ U, = vo(%) —wiy(x) —u’y(x)
§=02u = uy(x) u, = wy(x) +v,(x)
v =0:u = A(t) +h(1) (11)
O
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1,0u oJu ; 1,0u du
w=7(§—£+uo—vo+wo) U_T(E_a u, + v, — w,) (12)
(u v w) (1) . (12)
J d 1 " p
T = ol g —w + (%) = v(x) Fwi(x) =0 (13)
Jw Jw 1 "
E Q:T(u“—u”+u,},—u”+u0(x) _Uo(x)+w0(x)) =0 (14)
(1)
gt=021)=%(u’0+u,(0x) —u, +v, —w,) =
= 1
% ?(u’o+wo+v0 uy, +v, —w,) =,
ad : (15)
Elt:OZw=7(u,(0 x) +-uy+u, v, +w,) =
H I
0 7(w0+vo—u’0+u’0—vo+w0) = w,
%:Tiv:%(u’,+w,,+u,, uly + v, —w,) =
= 1
B 7(u}+wr+vT w, v, —w,) = v,
O | (16)
%:T:wzj(u,(Tx) —u, U, -, +w,) =
A 1
0 7(w7+vT—u’T+u’T—vT+wT) = w,
h(t) =o(t0) +w(t0) H(i) =ov(t L) —w(t L) (17)
heC' 0T HeC 0T (uwvw) =(u(t x) o(tx) w(tx)) (1) ~(4)
(5).
3(x=L ) T=2L (uy vy wy) eC> 0L xC' 0L x
c' 0L (u, v, w,) eC> 0L xC" 0L xC'" 0L (6) heC' 0T
(00) (TO0) HeC 0T (1) ~(4)
CxC'xC' (uvw) (5).
w=u(t x) (8) T=2L
fec' orT
D&‘u_&n:()
H =04 =uy(x) —u(0 x) u, =w,(x) +v,(x) —u,(0 x) (18)
O R _
g\:zOu: A(t) - h(1)
Ue = 4 = ()
' wo=u(t %) (10) h(t) =u,(0) + |h()dt. u=u+ueC
0
o ~ W =v5(x) —wiy(x) —u'(x)
g =0 = u(x) w= () +oy(2)
v = 0:u = A(1) (19)
O . ~
Be = Liu=H(t) +H(1)
DL:Tu:uT(x) u, = wy(x) +ov,(x)
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w v (12) . (u v w) (1) . (3) (5). u(t 0) =h(1)

Ju
x=0v+w—E=ﬁ’(I) = h(1)
x=0
H(t) =o(t L) —w(t L) (20)
HeC'
2 -
(6)
( )
(1) plt x)  q(t x)
D@=w+v
Dot
E'%_g;:p(”) (21)
He 2oy
(2) (3) ~(4) (5)
4( ) T=1L (ug vo w)) eC> 0L xC 0L x
c' 0L (u, v, w,) eC> 0L xC' 0L xC' 0L p(tx) eC ' 0T x 0
L g(tx)eC 0T x 0L h(t) eC' 0T H(t)eC 0T (21)
(2) ~(4) CxC' xC' (uwvw (5).
u=u(t x)
DZL“ uw, = vio(x) —wiy(x) —uy(x) +
g 12
H 7 vrla) —wi(e) — i (x) = (0(8) —wi(a) —uy(x))
O = = _ (22)
|:F—T.(u u,) = (u, wy +v,)
He = 00w = k(1)
T ()
“h(t)  H(1) (T0) (TL c’ )
T=1L heC' 0T HeC 0T (9) ¢ 4=
u(t x) (10)
u—u+LALEC u
e —u, =v5(x) —wi(x) —u'y(x) +
0 t
g 7 vrla) —wi(e) - (x) = (0(8) —wi(a) - u(x))
Ellz() u = uy(x) u, = w,(x) +v,(x) (23)
Efc:()u:ﬁ(t) +h( 1)
Ex:Lu:[:I(t) + H( 1)
U= Tiu = up(x) u, = w(x) +v,(x)
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w2 () b () ) () =) () = () - wi(x) - ()]
v = {2 () = () () b el2) =) () = () =) ()]
(24)
(u v w) (21)
1
vomo= ot b (0 = w(x) —wn(x) = () - u(x) - () -
w, —u, —vy(x) +uy(x) +wi(x) -
t ”n - - " —_
(7 vip(x) —u"(x) —wi(x) - (v5(x) —u'y(x) —w(x)) } =
%1 vr(x) —u(x) —wi(x) = (v(x) —u(x) —wo(x)) =p(tx)
worw, = o, = = ) () = wg(a) = () - a0 - w() o+
w, () —u, (x) —vy(x) +ui(x) +wy(x) -
14 " - " - _
7 1}7(36) _u7(x) _w7(x) (Uo(x) _uo(x) _wo(x)) } =
217 vr(%) —up(x) —wi (%) = (v,(%) —uy(x) —we(x)) =q(tx)
(15) (16)
L= = wy( %) v = (%)
L= = w,(x); v = v,(x)
plex) =502 -
1
o7 vp(x) —up(x) —w(x) = (v(x) —u’y(x) —wy(x)) (25)
glox) = S04 20
1 . )
7 vp(x) —up(x) —w(x) = (v(x) —u’y(x) —wy(x)) (26)
pqeC 0T x 0L Ch(1) H(t) (17) hHeC 0T
5( ) T=2L (u, vy w,) eC> 0L xC'" 0L xC'
0L (u, v, w,) eC> 0L xC'" 0L xC" 0L heC' 0T (00) (T0)
p(tx) eC' 0T x 0L ¢g(tx)eC 0T x 0L
H(t) eC' 0T (21) (2) ~(4) CxC'xC'" (uwvw) (5).
w=u(t x) (22) ) T=2L
HeC 0T (18) > wa=u(t x) (10).

oo oooog,

—u, =v,(x) —w,(x) —uy(x) +
() w2 = w(x) = (0 (%)
=0 u =u(x) u, =wy(x) +v,(x)
=0: u = h(1)
=L u=H(t) +H(1
=T u=u(x) u =w(x) +v,(x)

(27)
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w v (24) . (u v w) (21) . (3) (5). u(t 0) =h(1)

x=0 .p(t x) q(t x) (25) (26) LH(1) (20)
HeC'
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Exact Controllability of a Linear Hyperbolic Systems with Zero Eigenvalues

JIANG Xiu-cun YU Li=xin

(' School of Mathematics and Informational Sciences Yantai University Yantai 264005 China)

Abstract: We consider the exact controllability of a linear hyperbolic systems with zero eigenvalues. First of all we
give a necessary condition about initial and final values. In this situation we can realize the controllability just by
boundary control. Then we consider that the condition does not meet the case. We add the internal control to the e—
quations with zero eigenvalues. And we realize the exact controllability by local internal controls acting on equations

corresponding to non—zero eigenvalues and boundary controls.

Key words: linear hyperbolic equation; exact controllability; mixed initial-boundary value problem; boundary

control and internal control



