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ABSOLUTE STABILITY OF ADJUSTABLE SYSTEMS WITHLIMITED RESOURCES IN A SIMPLE CRITICAL CASEAisagaliev S.A.1, Shangitova M.E.2
1Institute of Mathematics and Mechanics of Al-Farabi Kazakh NationalUniversityserikbai.aisagaliev@kaznu.kz
2Master student of Al-Farabi Kazakh National University, Kazakhstanmalikashangitova@mail.ruA new e�ective algebraic criterion of absolute stability of the equilibriumposition of nonlinear adjustable systems in a simple critical case is developedon the basis of the evaluation of improper integrals along the solution of thesystem.Statement of problem: The equation of the motion of a nonlinear system ofautomatic control in a simple critical case has the form:

ẋ = Ax+Bϕ(σ), η̇ = ϕ(σ), σ = Dx+Eη, x(0) = x0, η(0) = η0, t ∈ I = [0,∞),
(1)where A,B,D,E- permanent matrix, the order of the matrix is n×n, n×1, 1×

n, 1 × 1 appropriately, matrix A- Hurwitz matrix, that is to say Reλj(A) <
0, j = 1, n, λj(A)- eigenvalues of the matrix A.
ϕ(σ) ∈ Φ0 = {ϕ(σ) ∈ C(R1, R1)

∣∣ ϕ(σ) = εσ + ϕ̄(σ), 0 ≤ ϕ̄(σ)σ ≤ µ0σ
2,

ϕ̄(0) = 0, |ϕ̄(σ)| ≤ ϕ̄∗, 0 < ϕ̄∗ <∞, ∀σ, σ ∈ R1}, (2)where ε > 0 - an arbitrarily small number.Equilibrium of the system (1), (2) is determined by solving algebraic equa-tions
Ax∗ +Bϕ(σ∗) = 0, ϕ(σ∗) = 0, σ∗ = Dx∗ + Eη∗.As A - Hurwitz matrix, ϕ(σ∗) = 0 when σ∗ = 0, so system (1), (2) hasunique equilibrium state (x∗ = 0, η∗ = 0) for E 6= 0.The equilibrium state (x∗ = 0, η∗ = 0) of the system (1), (2) is calledabsolutely stable if the matrix A, A1(µ) =

(
A+BµD BµE

µD µE

), 0 < ε ≤ µ < µ̄0,

µ0 ≤ µ̄0 - Hurwitz matrix, and for all ϕ(σ) ∈ Φ0 solution o� di�erential equation(1) has property limt→∞ x(t; 0, x0, η0, ϕ) = x∗ = 0, limt→∞ η(t; 0, x0, η0, ϕ) =
η∗ = 0 for any x0, η0, |x0| <∞, |η0| <∞.Criterion of absolute stability for the system (1), (2) is called the algebra-ic relations, linking matrix (A,B,D,E, µ0) under which the equilibrium state
(x∗ = 0, η∗ = 0) is absolutely stable.References[1] Gelig A.Kh.,Leonov G.A., Yakubovich V.A. Stability of Nonlinear Sys-tems with Non-unique Equilibrium State. Nauka, Moskva, 1978, p. 400.[2] Aizerman M.A., Gantmacher F.R. Absolute Stability of Regulator Sys-tems. USSR Academy of Sciences, 1963.5



[3] Aisagaliev S.A. The theory of absolute stability of control systems. Dif-ferential Equations, Minsk-Moscow. - 1994. - v.30, No 5. - pp.748-757.[4] Aisagaliev S.A. The theory of control systems. Almaty, Kazakh univer-sity, 2000, p. 234.ON THE BOUNDEDNESS OF PARAMETRICMARCINKIEWICZ OPERATORS IN GENERALIZED MORREYSPACESAkbulut A.Ahi Evran University, Department of Mathematics, Kirsehir, TurkeyWe study the boundedness of the parametric Marcinkiewicz operators µρΩon generalized Morrey spacesMp,ϕ. We �nd the su�cient conditions on the pair
(ϕ1, ϕ2) which ensures the boundedness of the operators µρΩ from one generalizedMorrey space Mp,ϕ1 to another Mp,ϕ2 , 1 < p <∞ and from the space M1,ϕ1 tothe weak space WM1,ϕ2 .In 1960, H�ormander considered the Lp boundedness for a class of parametricMarcinkiewicz integral µΩf(x), which is de�ned by

µρΩ(f)(x) =



∫ ∞

0

∣∣∣∣∣
1

tρ

∫

|x−y|≤t

Ω(x− y)

|x− y|n−ρ f(y)dy
∣∣∣∣∣

2
dt

t
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,where 0 < ρ < n. It is easy to see that when ρ = 1, µρΩ is just µΩ introduced byStein in 1958.Let 1 ≤ p < ∞ and B(x, r) denotes the open ball centered at xwith radius r. We denote by Mp,ϕ(R
n) the generalized Morrey space, thespace of all functions f ∈ Lloc

p (Rn) with �nite quasinorm ‖f‖Mp,ϕ,P
=

sup
x∈Rn,r>0

ϕ(x, r)−1 r−
n
p ‖f‖Lp(B(x,r)). Also by WMp,ϕ(R

n) we denote the weakgeneralized Morrey space of all functions f ∈WLloc
p (Rn) for which ‖f‖WMp,ϕ =

sup
x∈Rn,r>0

ϕ(x, r)−1 r−
n
p ‖f‖WLp(B(x,r)) < ∞. Here ϕ(x, r) be a positive measur-able function on R

n × (0,∞).We proved the following theorem is valid.Theorem. Let 0 < ρ < n, 1 ≤ p <∞ and (ϕ1, ϕ2) satis�es the condition
∫ ∞

r

ϕ1(x, t)

t
dt ≤ C ϕ2(x, r),where C does not depend on x and r. Let also Ω is a homogeneous function ofdegree zero on R

n, has mean zero on Sn−1, and Ω ∈ Lipα(S
n−1), 0 < α ≤ 1.Then the operator µρΩ is bounded from Mp,ϕ1 to Mp,ϕ2 for p > 1 and from M1,ϕ1to WM1,ϕ2 .Note that, the boundedness of the Marcinkiewicz operator µΩ on generalizedMorrey spaces Mp,ϕ was study in [1].AcknowledgementThis research was supported by the grant of Ahi Evran University Scienti�cResearch Projects (PYO.FEN.4010.13.002).6




