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Let controlled processin Q = (0,1) x (0, T) be described by the hyperbolic equation
azu(x,t) B azu(x,t) B

. 5= f(x,t,u(x1),v(xt)) (1)
ot OX
with initial and boundary conditions
u(x0) = up(), 2N _ 1y (9, xe 11, @
ou(0,t) 0 ou(l,t) 0, te(0T) 3
OX "X ’ Y

where U eW21(O,|), up € Lo(0,1) - given functions, f(X,t,u,v)- given Karateodori
function, i.e, it is measurable on (Xx,t) € Q for al (u,v) e Rx[ml,mz], continuous on
(u,v) € Rx [ml m2] for amost al (x,t) € Q, has the bounded derivative with respect to U
for aimost all (x,t) € Q andfor al (u,v) € Rx [ml,mz], My, My - given numbers.

As a class of admissible controls U g4 is taken the set of measurable, bounded on Q

functions v(X,t) with values from theinterval [ml mz].
For each admissible control v(X,t) under the solution of the problem (1) - (3) is

understood a function u(x,t) EWzl(Q) (the generalized solution). Note, that such solution is
bounded on Q.

Ontheset U itisrequired to minimize the functional

)
3,0 = [1olu) - 160F + Au0.0 - 0P b+
0

I T “)
p j j [V(x,t) — w(x, t) ]Pxctt,
00
with additional phase restriction
nu(xt)<ry )

where fqo(t), f1(t) € Lo(0,T),w(x,t) € Lo(Q) - given functions, @ >0, B3>0, B3>0,
Po + P1>0,1q,r5 - given numbers.

By the help of penalty function the problem (1) - (5) is reduced to the following
problem: to find a minimum functional

J(v) =3, (V) + B (V)
by restrictions (1) - (3), where
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I T
A = A [l + 0% e,
00

A >0 ae such numbers, that kIlm A =, gol(u)E[max(rl—u(x,t);O)]z,
—>00

02 () = [max(u(x,t) - r;0)]2.

In the work the conjugate problem is introduced:

2 2
0y (x,t) 3 0w (X1) _ of (x,t,u,v) w(xt) = Ak[(o&(u) + gp&(u)], (xt)eQ, (6)

ot2 x> ou
W(X,T)=O,%):'T)=O’XE(O’|)1 (7)
81//8(3 1) = 2f30[u(0,t) - fo(t)], 5'#()'( b _ 24 u(,t)- f,(0)] teOT). (®

Using the problem (6)-(8) and assuming that f (X,t,u,V) has aderivative with respect to v,
that belongsto L, (Q) , is proved, that the functional J (v) isdifferentiable on v and
83(v) oH (x,t,u,v,w)
v

where
H(xtu,p,v) = yf (x,t,u,v) —afv - W”EZ Q
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