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EXACT PENALTY OF HIGH ORDER FOR EXTREME
PROBLEMS OF DIFFERENTIAL INCLUSIONS

M.A. Sadygov

Baku State University, Baku, Azerbaijan
misreddinO08@rambler.ru

In this paper, using theorems on the continuous dependence of the so-
lution of differential inclusions on the perturbation, we obtain high-order
exact penalty theorems for nonconvex extremal problems of differential
inclusions in the space of Banach-valued absolutely continuous functions.

Let X be separable Banach space, a : [0,T] x X — comp X | J{0},
T >0, Ry = (—o0,+00], f:[0,T] x X x X — R, normal integrant,
v : XXX = Ry function, M C X nonempty compact set, 1 < p < +o00.

The symbol W ([0, 7], X) denotes Banach space of absolutely con-
tinuous functions from [0,7] in X with the first derivative accord-
ing to Freshet which belongs L,([0,7], X) with the norm [[z(-)[[y1 =

1/p
()l + (Jo ey at)
A solution z(-) € W, ([0, 77, X) of the system

&(t) € a(t,z(t)), x(0) € M, (1)

minimizing functional
J(x) =w(x(o)»ﬂﬂ(T))+/f(7f,f'3(t)»ib(t))dt (2)
0

among all solutions of (1) in W, ([0, 77, X) will be called the solution of
problems (1), (2) in W, ([0,7], X). Let’s assume that |.J(Z)| < +oc.
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Let’s set o (s, z,y) = inf{[|z —y : 2 € als,2)}, ¢(z) = inf |y — 2|,
ye

where inf ) = 400, B(Z(t),a) = {z € X : |Jlz —z(t)|| < a}, where
t € [to,T], « > 0 and (see [1])

Jr(x) = p(x / ft,x(t), z(t))dt+
+r ( / V(8 o >>dt>%]
) - 2O / W0, )],

wherex(')GWé([O,T], X),p>v>0, 5>1
p-1
Let v > e™T)(2 + m(T))? fk Jds, h =max {1, T ¢ }.

Theorem 1. Let a: [0,T]x X — comp X |J{0} be a multiple-valued
map, a(t,z) in the domain t € [0,T], x € B(Z(t),a) the nonempty
compact set and is measurable on t, M C X nonempty compact set,
f:]0,T] x X x X = Ry normal integrant, ¢ : X x X — Ry function,
f>v >0, 0 >1, there exist function k(-) € Lg[0,T] and numbers
ki >0 and ky > 0 such that px(a(t,z),a(t,y)) < k(t) ||z —y|| at z,y €
B(z(t),«) and

[f(t, 1, 21) = f(t, 29, 20) ] < R ([l — 2l + (]2 = 2of )" (([[e2 — (8] +
+llze =27 + (o1 — 22l + 121 — 22]))"7)
at x1, x9 € B(Z(t), ), 21, 220 € X,
|o(ur, v1) = p(ug, v2)| < ka([lur — sl + [l — wal[)” ((llua — Z(0)[| +
e = 2D + (lur = wz]| + [lor = va)7)

at up,uy € B(Z(0),a), vi,v2 € B(Z(T), ) and T(-) € Wy([0,T], X) is
the solution of the problems (1),(2) in W3([0,T], X). Then there exists
ro > 0 such that T(t) are minimized by functional J.(x) at r > 1y in

Dy = {z(-) € W5([0, 7, X) : [l2(-) = 2()llwy < 55}
References

1. Sadygov M.A. On the exact penalty of high order for extreme problems of differen-
tial inclusions// Chronos: Multidisciplinary Sciences. 2021. Vol.6, No. 2. P. 75-86.

40



