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Problem (P;f) Find a function v : [0,7] — H'(2) satisfying the following:
(a) uw e L>(0,T; H'(Q)) and b(u) € WH2(0,T; L*(Q)).
(b) u € K(t) for a.e. t € (0,7T).
(c) For a.e. t € (0,7, the following inequality holds:

(1) Oueu—o)+ | alebw), V) Vo - v)ds < (F(0).u o)
Q
for all v € K(t).

(d) b(u(0)) = by in L*(2).
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000000000000 a(z,s,p) 0 quasi-linear elliptic vector field D000 OO

a(z,s,p) = 0,A(z, s,p)

000 potential function A: QxRxRY - ROOOO0OO0O0O(,-) 0 LAQ)-000
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media 00000000000 O0000C0O0O0OOOOOOOO0O (cf[1]).
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Problem (OP;f): Find the optimal control f* € F' such that
*) = inf :
J(f7) = inf J(f)
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F:={fecL*0,T; H (Q)); f, € L*(0,T; L*(Q))}
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Al) a(x,s,p) = 0,A(x,s,p) for some potential function A(x,s,p). There exist con-
P
stants p > 0, C1 = Cy(a) > 0 and Cy = Cy(a) > 0 such that
[a(aja Svp) - CL([L', Saﬁ)] ) (p _ﬁ) > ,u|p _ﬁ|27
la(@, s, p)]* + Az, 5,p)| + 0sA(w, 5, p)[* < Co(1+[s]* + [p]*),
|a(x, Sap) - a<x7§7p>’ < 02(1 + ‘pl)‘s - §’
forall z € Q, s, § € R, p, p € RY. Moreover, a(-,-,-) and A(-,-,) satisfy the
Caratheodory condition.
(A2) b: R — R is bounded, nondecreasing and Lipschitz continuous.
(A3) K(t) is a non-empty, closed and convex set in H'(Q) for all ¢ € [0, T].
(A4) For any 2,z € K(t) and w,w € H'(Q) with w < 2z, Z < w, we have
wVZ, zAwe K(t),
where u V v := max{u,v}, uAv:=min{u,v}.
(A5) There is a function « € W2(0, T) satisfying the following property (%):
(x): Forany 0 < s <t <T,we H(Q) with |w(z)| < |bls a.e. in Q and
z € K(s) there exists Z € K(t) such that

12 = 220 < laft) = a(9)[(1+ [2][m @)

and

/ Az, w(z), Vi(z))dx — / Az, w(z), Vz(z))dx
0 0
< fa(t) = a(s)|(1 + [2[H1 0y + [wlm @l 2la@)-
(A6) There is a constant C5 = C3(K) > 0 such that
|zlm ) < C5(1+ |Vz|2))  forall z € K(t) and t € [0,T].

(A7) If 2, z € K(t) and V[z — Z]T =0, then z < Z.

goobogoooboobod

000 (Existence of optimal control)
Assume (A1)—~(AT) are satisfied, and let by = b(ug) for some ug € K(0). Let by be an
element in L*(0,T; L*(Y)). Then, there exists at least one optimal control f* € F such
that

J(f) = int J().
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