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ABSOLUTE STABILITY OF ADJUSTABLE SYSTEMS WITH
LIMITED RESOURCES IN A SIMPLE CRITICAL CASE
Aisagaliev S.A.!, Shangitova M.E.?

L Institute of Mathematics and Mechanics of Al-Farabi Kazakh National
University
serikbai.aisagaliev@kaznu.kz
2 Master student of Al-Farabi Kazakh National University, Kazakhstan
malikashangitova@mail.ru

A new effective algebraic criterion of absolute stability of the equilibrium
position of nonlinear adjustable systems in a simple critical case is developed
on the basis of the evaluation of improper integrals along the solution of the
system.

Statement of problem: The equation of the motion of a nonlinear system of
automatic control in a simple critical case has the form:

&= Ax+ By(o), n=¢(0), c = Dx+ En,z(0) = x9, n(0) =no, t € I =1[0,00),

1)
where A, B, D, E- permanent matrix, the order of the matrix isn xn,nx 1,1 x
n,1 x 1 appropriately, matrix A- Hurwitz matrix, that is to say Re\;(A) <
0,7 = 1,n,A\j(A)- eigenvalues of the matrix A.

p(0) € ®o ={p(0) € C(R',R) | p(0) =0 + @(0), 0 < @(0)o < oo,
@(0) =0, |@(a)] < @y, 0 < @, < 00, Vo, 0 € R}, (2)

where € > 0 - an arbitrarily small number.
Equilibrium of the system (1), (2) is determined by solving algebraic equa-
tions
Az, + Bp(ox) =0, ¢(04) =0, 0, = Dz, + En,.

As A - Hurwitz matrix, ¢(ox) = 0 when o, = 0, so system (1), (2) has
unique equilibrium state (z, = 0,1, = 0) for E # 0.

The equilibrium state (z, = 0,7, = 0) of the system (1), (2) is called
absolutely stable if the matrix A, Ay (u) = <A —ZguD i%E>, 0<e<u<po,

o < fip - Hurwitz matrix, and for all p(o) € ®q solution off differential equation
(1) has property limy 0 .Z‘(t7 0, z0, no, 90) =z, = 0, limg 00 ﬁ(ta 0, z0, no, 90) =
= 0 for any 20,70, [zo] < oo, |10 < oo.

Criterion of absolute stability for the system (1), (2) is called the algebra-
ic relations, linking matrix (A, B, D, E, ugp) under which the equilibrium state
(x« = 0,1, = 0) is absolutely stable.
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ON THE BOUNDEDNESS OF PARAMETRIC
MARCINKIEWICZ OPERATORS IN GENERALIZED MORREY
SPACES
Akbulut A.

Ahi Evran University, Department of Mathematics, Kirsehir, Turkey

We study the boundedness of the parametric Marcinkiewicz operators uf)
on generalized Morrey spaces M), ,. We find the sufficient conditions on the pair
(1, p2) which ensures the boundedness of the operators yf, from one generalized
Morrey space M, ,, to another M, ,,, 1 < p < oo and from the space M ,, to
the weak space WM ,.

In 1960, Hérmander considered the L, boundedness for a class of parametric
Marcinkiewicz integral uqf(z), which is defined by

1/2

3 =y o L)

tP le—y|<t ‘J? - y|nfp t

W) () = /

where 0 < p < n. It is easy to see that when p = 1, pf, is just pg introduced by
Stein in 1958.

Let 1 < p < oo and B(z,r) denotes the open ball centered at =z
with radius 7. We denote by M, ,(R") the generalized Morrey space, the
space of all functions f € L;,OC(]R") with finite quasinorm || f|las,., »

sup  ¢(x,r)7? rv 1 £, (B(zr))- Also by WM, ,(R") we denote the weak
zER™ r>0
generalized Morrey space of all functions f € WL;JOC(R") for which || f{lwa,., =
sup  ¢(x,r)7? re I fllw L, (B < co. Here p(z,7) be a positive measur-
zER™ r>0 ’
able function on R" x (0, c0).
We proved the following theorem is valid.
Theorem. Let 0 < p <n, 1 <p < oo and (p1,p2) satisfies the condition

[e%S)
/ SOl(tx’t)dtSCQOQ(x,T),
T

where C' does not depend on x and r. Let also Q) is a homogeneous function of
degree zero on R™, has mean zero on S™ !, and Q € Lip,(S™ 1), 0 < a < 1.
Then the operator pug, is bounded from M, 4, to My s, for p > 1 and from M 4,
to WML@Q .

Note that, the boundedness of the Marcinkiewicz operator pug on generalized
Morrey spaces M, , was study in [1].
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