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Fourier
. [1]
1
Hilbert X
x()= Ax(1).€ (0,T), x(0)= x£ X (1)

x(t)= (x1(1),x2(1))€ X= XX X2,Xi(i= 1,2)  Hilbert ;4 X

D(A)= {(x1,x2): x& SC Xi,i= 1, 2}.
1[2] Af(i: 1’2) )(l )
(1)D(A2)= S2,D(A1)= {x: x1= x1— Fax2,x< S}, Fa X2 Xu

(2)4i(i= 1,2) Xi Co T (1);
(3) A :
Al [ - Fx O FuA
o gl
A X Co T(¢t), :
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T()x= { T (t) (x1— Fz;x2)+ Fa Tz(t)xﬂ . {xﬂ 3)
T (t)x> X2
b4 (2 (D)
x2(t)= T*(f)x20
{xl(z‘)— T'(t) (x10— Foxao)+ Fo T?(t) xxt ’0 T'(t= s)(= F2A2T?(s)x20)ds 4
2
ki (1.8) P= Axi(1,8), € (0,1).5€Q
{XI(Q§)= x0©), At /A= u(1,8) (3
djd Q T .
x1(t)= x1(t,° ),xw0= xw0(° ),u(t)= ult,® ), X Q Hilbert 9}
R’ s , Al X1 , x10E XI;U I
Hilbert ateyd Y e [01]. (5 :
xi()= Aixi(1),€ (0,1), x1(0)= xiw0 (6)
u(t)= Fx2(t)) g h(t) g (7)
(D)= Ax2 (1), x2(0)= xo (8)
(D€ R" ', F(x2(1))= h(DE R.£L£U .
(H) £U ., & Xi
AG= 0,9G/d|r= g, A= A (9)
Br: R" 5> Xi Faxe= F(x)G, G (9) . 1
(6~ (8)
x(1)= Ax(th Bx(1), x(0)= xo (10)
x()= (x1(t).x2(t)).x0= (x10,x20), A (2 . B (2
-1, 1 .
9= R"'= X
S= {x€ X& xi= F(x2)g I ,x€ " ") (11)
1 (x10,x11)E XX X1 (6) u Und [0, 1]
& Uad (6) x10 x1(t) xt(t)= x1 -
[0, 1]
C= {(xw,x1) (x10,x11) } (12)
S U [0, 1]
x2(¢)= (1,sinw¢, sin Z ¢, ,sinm’tt)e R (13)
F(x2(2))= <x2(t).,c> rm! (14)

m+ 1

<L > e R o= (C(),Cly"' 90'1)6 Rm+ l.
xo= (1,0,0:-,0€ R™ ',

Fax:= <x2.c> # 'G.x2.& R™ '

(15)
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K(t)G= [h(t) - oT () -, a(I+ Ath%>) "(sinitt -

=

(A fix)(cositn— T'(11)) 1G (16)
Ci= {(xm,xn)e XX Xz AOK_](II)(XII— Tl(ll)X]O)z 0
1€ [0, 1] } (17)
C= {g=U : g= K (1) (xo— T (11)x10) /B, (x10,x0E Ci} (18)
2 xa() (13) .(8) A2t . A= A (1),
(4) . T (t)  A(t)

Ua= {ue u(t)= <x2(t),c> w1, & C2},D(A1)= {3t %1= x1— Fax2,x& S,i= 1,2},

(H) .4 K() LA X T'(1), 1
, c= U o , J= {€ [0,1} K(1) ).
€ R gy
(10) 1 1 ; (4)
X1(1) = T'()xn= h(1)G- T (1)G- 2, [c,- :]T'(t— s)d sinﬂ'cg G (19)
T'(1) ,
[ ;T'(t— s)dsinifr} G= (sinit()Gr (4, 'Osin(fcs) T'(1- 5) &)G (20)
Lo . . 1
[ oI (t=s)dcositg G = Jcositt — T (t)] G+ (4
cos (is) T'(t- ) ds) G (21)
(20) (21)
[ T (1= 5)d sinli'cg G= (sinm)(;—[Al e T (- 5)d cosm; G=
(sinitt) G- A1 fiv [cos it t— T'(1) |G- (Ailin’ 0 T (t- s)d sinits)G (22)
(22)
0 Tl(l‘—S)d sin Tf% G= (I+ A%/izTcz)f : [(sindtt) G— At fix (cos it t— 7'
(1)) G (23)
(16} (19 (23)
xi(6)= T (#)x0= K(1)G (24)
(x0,xu1 ) C, g= K "(11)(xu-T (h)xw0/Br, Ci (H)
G K '(n)(xu—- T (n)xw0) (25)
&£ C. (24) (25 xi(t1)= xu, (xwo0,x1) .
y= K '"(t)xu, f= AK ()T (t)xw0,8= lim U G,
m>oo g g l,tIGJ
Ce= (x1€ Xuxn= K(t1)y, doy=f,% [®r=g— K ()T (tr)xw0 /B,
VU )
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2% ) %0, Wty h(c )= (),
B (c N5 [0, 1T (CR >R, o | ()] de <o B-P
h, X
hi ,
B-P . ) [3] ) n
. m 1 .
y= D0 wif Q) wixi — 0,) 2> wif (w - 0)
j= 19 i= 1 1
Wi j s Wil i J .0/
J of (z)= 1/(}* 7).

f
m, W BT 1=
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The Controllability for a Class of Systems under Boundary Control
and the Achievable Possibility on Neural Network

Zhang Lihua" Jiang Lifan

Abstract A decomposing method for coupled systems is applied to obtain the quantitative

relationship between the states and boundary control for linear distributed parameter sys—
tems, where the time~variant law of the control can be approximated by Fourier series.
Consequently, the controllable pair region is described explicitly and the controllability

problem of the system can be analyzed. Furthermore, the achievable possibility on neural
network is discussed.
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