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Abstra
t .- We 
ontrol asymptoti
ally the 
haoti
 behaviour of a in�nite-dimensional dynami
alsystem generated by a �rst-order linear partial di�erential equation des
ribed in [1℄.1 Introdu
tion and main resultFor n 2 N nf0g , let Xn be the spa
e of fun
tions de�ned byXn = nv 2 Cn [0; 1℄ ; v (0) = v0 (0) = � � � = v(n) (0) = 0o ,and equipped with the topology of uniform 
onvergen
e with derivatives of order � n and with thenorm kvk = maxx2[0;1℄ ���v(n) (x)��� .Let fStgt�0 be the semi
ow on the spa
e Xn generated by the �rst-order partial di�erential equationut + xux = �u for (x; t) 2 [0; 1℄� [0;+1) , (1.1)where � 2 R and with initial 
ondition u (�; t = 0) in Xnu (x; 0) = v (x) for x 2 [0; 1℄ .Then Stv (x) = u (x; t) = e�tv �xe�t� .In [1℄, the authors prove that if � � n, then for all v 2 Xn, limt!+1 kStvk = 0 and that if � > n, thenfor almost every v 2 Xn, the traje
tory starting from v is strongly turbulent. Our motivation is to
ontrol the semi
ow fStgt�0 when � > n.Let f = f (x; t) 2 C ([0;+1) ;Xn) denote the additive 
ontrol a
tion. Introdu
ing f lo
ally in spa
e-time variables into the in�nite-dimensional dynami
 system (1.1) yieldsut (x; t) + xux (x; t) = �u (x; t) + f (x; t) � � (x)[0;2"℄ � 1 (t)[0;T ℄ (1.2)for (x; t) 2 [0; 1℄� [0;+1) and with initial 
ondition u (�; t = 0) in Xnu (x; 0) = v (x) for x 2 [0; 1℄ , (1.3)where T > 0, " 2 (0; 1=2), 1 (x)[0;R℄ is the 
hara
teristi
 fun
tion on [0; R℄ for some R > 0, i.e.1 (x)[0;R℄ = 1 if x 2 [0; R℄, 1 (x)[0;R℄ = 0 if x =2 [0; R℄, and � (x)[0;R℄ denotes a smooth fun
tion C1 (R)su
h that � (x)[0;R℄ = 1 if x 2 [�R=2; R=2℄, � (x)[0;R℄ = 0 if x =2 [�R;R℄.1



The 
ontrol problem is to �nd a 
ontrol fun
tion f su
h that the solution u of system (1.2) satis�eslimt!+1 ku (�; t)k = 0 .The main result of this note is as follows.Theorem .- For all v 2 Xn the 
ontrol fun
tion f given byf (x; t) = �1T e�tv �xe�t�implies that the solution u of the in�nite-dimensional dynami
al system (1.2)-(1.3) satis�eslimt!+1 ku (�; t)k = 0 .2 Proof of TheoremConsider the �rst-order partial di�erential equation with se
ond member F = F (x; t) 2 C ([0; T ℄ ;Xn)ut + xux = �u+ F for (x; t) 2 [0; 1℄� [0; T ℄ ,with initial 
ondition u (�; t = 0) in Xnu (x; 0) = v (x) for x 2 [0; 1℄ .Then u (x; t) = Stv (x) + Z t0 St�sF (x; s) ds = e�tv �xe�t�+ Z t0 e�(t�s)F �xe�(t�s); s� dsand u (x; T ) � 1 (x)[0;"℄ = e�T  v �xe�T � � 1 (x)[0;"℄ + Z T0 e��sF �xe�(T�s); s� � 1 (x)[0;"℄ ds! .If F (x; t) = �1T e�tv (xe�t) �� (x)[0;2"℄ then F �xe�(T�s); s� = �1T e�sv �xe�(T�s)e�s� �� �xe�(T�s)�[0;2"℄,and e��sF �xe�(T�s); s� � 1 (x)[0;"℄ = �1T v �xe�T � � � �xe�(T�s)�[0;2"℄ � 1 (x)[0;"℄= �1T v �xe�T � � 1 (x)[0;"℄ ,be
ause when (x; s) 2 [0; "℄� (0; T ), xe�(T�s) 2 [0; "℄. We 
on
lude that u (x; T ) = 0 for all x 2 [0; "℄.Now, 
onsider the �rst-order partial di�erential equation for times t 2 (T;+1)ut + xux = �u for (x; t) 2 [0; 1℄� (T;+1) ,with initial 
ondition u (�; t = T ) in Xnu (x; T ) = w (x) for x 2 [0; 1℄ ,su
h that w (x) = 0 for x 2 [0; "℄. Thenu (x; t) = e�(t�T )w �xe�(t�T )�and 
onsequently, for all (x; t) 2 [0; 1℄� �ln eT" ;+1�, xe�(t�T ) 2 [0; "℄ and u (x; t) = 0.This 
ompletes the proof.Referen
es[1℄ J. Myjak and R. Rudni
ki, Stability versus 
haos for a partial di�erential equation. Chaos, Solitonsand Fra
tals 14 (2002) 607-612. 2


