Continuity of functional minimum of the nonlinear optimal problem and its applications

Tamaz Tadumadze

e-mail: tamaz.tadumadze@tsu.ge

Department of Mathematics, Iv. Javakhishvili Tbilisi State University, 13 University St., 0186 Tbilisi,

Georgia
Let us consider the optimal problem
)'c=f(t,x,u(t)), X ERna tEI :[to’tl]a u() EQ) x(to) :'XOa (1)
I
J@() = [ £°@t,x(@),u(®)dt — min, )

where x(t) = x(¢;u(-))is the solution of problem (1) and € is the set of measurable control functions
u(t) with values in a compact U .

Theorem 1 ([1]). For the problem (1)-(2) there exists an optimal control u(-) € Q), if the following
conditions hold: 1) for each control u(-) € 2 the solution x(t;u(-)) is defined on the interval I and the
set {x(t;u(-)) cu(’) e Q} is bounded; 2) for each (t,x) € I xR" theset P,(t,x)= {(qo, q):quel,
"> £O(t,xu),q = f(t,x,u), where F =(f°,[), is convex.

Theorem 2. Let the conditions of the Theorem 1 hold. Then for each € >0 3 a number 6 =6(g)>0
such that for VG, =(g.,g,) satisfving the conditions: the set Py, is convex and sup{ | G, (t,x,u)|:

(t,x,u)e IxR" x U} < 0, for the perturbed optimal problem x zf(t, x,u(t))+ g, (t,x,u(t)), x(t,) = x,,

J(u(-),e) = JL[fO (t,x(t),u(t)) + g’ (¢, x(t),u(t))]dt — min there exists an optimal control u,(-) € L

S, (),8)=J(u,() < &

Besides,

On the basis of the Theorem 2, u_ () can be accepted as an approximation solution for the problem

(1)-(2). For the illustration the non-smooth and singular optimal problems are considered. The Theorem 2
is proved by the scheme given in [2, 3]. The continuity of functional minimum for the optimization
problems governed by ordinary and functional-differential equations are investigated in [2, 3].
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can be accepted as an approximation solution for the  problem  (1)-(2). For the illustration the non-smooth and singular optimal problems are considered. The Theorem  2 is proved by the scheme given in [2, 3]. The continuity of fun​cti​o​nal minimum for the optimization problems gove​rned by ordinary and functional-differential equa​ti​ons are inve​​stigated  in  [2, 3].  
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