ICM 1998, Berlin, Aug. 18–27

Abstracts of Short Communications and Posters

Section:

9. Ordinary Differential Equations

and Dynamical Systems

1991 MS Classification: 34 Alves, Manuel Joaquim, Perm State University, Russia

K voprosu o razreximosti dvuhtoqeqnoĭ kraevoĭ zadaqi dlØ singulØrnogo funkcional~no-differencial~nogo uravneniØ Rassmotrim zadaqu

π(t)ẍ(t) = f(t, (θx)(t)), x(0) = α_1, x(1) = α_2, t ∈ [0, 1], (1)

gde π(t) = t, ili π(t) = 1 − t, ili π(t) = t(1 − t), θ : C → Lp, 1 < p ≤ ∞ — lineĭnyĭ izotonnyĭ operator.

Oboznaqim qerez Jπ promeßutok (0, 1), esli π(t) = t(1−t), (0, 1], esli

π(t) = t i [0, 1), esli π(t) = 1 − t.

Qerez D^p_π (1 ≤ p ≤ ∞) oboznaqim prostranstvo funkciĭ x : [0, 1] →

R^1, oblada¸wih svoĭstvom:

a) x nepreryvna na [0, 1], b) ẋ nepreryvna v Jπ, v) proizvedenie πẍ prinadleßit prostranstvu Lp. Prostranstvo D^p_π banahovo otnositel~no normy ‖x‖_Dpß = ‖πẍ‖_Lp + |x(τ)| + |ẋ(τ)|. Pust~ v̄ ≡ θv, z̄ ≡ θz, [v̄, z̄]L_p –porØdkovyĭ interval v prostranstve

L_p. Budem govorit~, qto funkciØ f(·, ·) udovletvorØet odnomu iz

usloviĭ L^i[v̄, z̄], esli vozmoßno razloßenie f(t, u(t)) = q_i(t)u(t) + M_i(t, u(t)), u ∈ [v̄, z̄], gde qi(·) ∈ L1, i = 1, 2, operator Nemyckogo Mi : [v̄, z̄]L_p → Lp, opredelennyĭ ravenstvom (Miu)(t) ≡ Mi(t, u(t)), nepreryven, priqem operator Mi pri i = 1 izotonen, a pri i = 2 — antitonen. Rassmotrim uravnenie (ℑx)(t)^{def}= π(t)ẍ(t) − q(t)(θx)(t) = f(t), t ∈ [0, 1] pri q ∈ L1. SleduØ [1], budem govorit~, qto ffto uravnenie obladaet svoĭstvom A, esli kraevaØ zadaqa ℑx = f, x(τ) = ẋ(τ) = 0 imeet pri kaßdom τ ∈ Jπ edinstvennoe rexenie dlØ l¸boĭ funkcii f ∈ Lp, i operator Grina G fftoĭ zadaqi izotonen.

2 Teorema. Pust~ suwestvuet para funkciĭ v, z ∈ D^p_π, v(t) ≤ z(t),

t ∈ [0, 1], udovletvorØ¸waØ neravenstvam π(t)z̈(t) ≤ f(t, (θz)(t)), π(t)v̈(t) ≥ f(t, (θv)(t)), t ∈ [0, 1], v(0) ≤ α_1 ≤ z(0), v(1) ≤ α_2 ≤ z(1).

Predpoloßim, qto vypolnØetsØ uslovie L^2[v̄, z̄] s kofffficientom

q_2 ∈ L1, i lineĭnoe uravnenie

(ℑ_2x)(t)^{def}= π(t)ẍ(t) − q_2(t)(θx)(t) = ξ(t), t ∈ [0, 1], x(0) = x(1) = 0

obladaet svoĭstvom A.

Togda zadaqa (1) imeet po kraĭneĭ mere odno rexenie x ∈ [v, z]_Dp_ß . Esli, krome togo, vypolneno uslovie L^1[v̄, z̄] s kofffficientom q1 ∈

L1, priqem operator Grina G1 vspomogatel~noĭ zadaqi

(ℑ_1x)(t)^{def}= π(t)ẍ(t) − q_1(t)(θx)(t) = ϕ(t), t ∈ [0, 1], x(0) = x(1) = 0

antitonen, to rexenie zadaqi (1) edinstvenno.

Literatura. 1. N. V. Azbelev, M. ȷ. Alvex, E. I. Bravyĭ, K voprosu ob usloviØh monotonnosti operatorov Grina singulØrnyh zadaq, Vestnik PGTU. Funkc. -differenc. uravneniØ. 4 (1997), 15– 22.

ICM 1998 Berlin · Short Communications and Posters