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Ó ïðÿìîêóòíèêó D = {(t, x) : t ∈ [0, T ], x ∈ [0, L]} äîñëiäæóþòüñÿ óìîâè
êëàñè÷íî¨ êîðåêòíîñòi çàäà÷i

utt(t, x) + a2uxxxx(t, x) + buxx(t, x) + cu(t, x) = 0, (1)

u(t, 0) = ux(t, 0) = uxx(t, L) = uxxx(t, L) = 0, (2)

u(0, x) + u(T, x) = ϕ(x), ut(0, x) + ut(T, x) = ψ(x), (3)

äå a, b, c ∈ R, ϕ(x), ψ(x) � çàäàíi ôóíêöi¨ çi øêàëè ïðîñòîðiâ {Hq[0, L]}q∈R,
Hq[0, L] � ïðîñòið óñiõ òðèãîíîìåòðè÷íèõ ðÿäiâ âèãëÿäó ω(x) =

∑
k∈N

ωkYk(x)

çi ñêií÷åííîþ íîðìîþ ‖ω‖Hq [0,L] =

(∑
k∈N

(1 + k)2q|ωk|2
)1/2

, q ∈ R, Yk(x) �

ïîâíà îðòîíîðìîâàíà ñèñòåìà ç ïðîñòîðó L2[0, L].

Ðîçâ'ÿçîê u(t, x) çàäà÷i (1)�(3) øóêà¹ìî ó ïðîñòîði C2([0, T ];Hq[0, L]).

Êîðåêòíà ðîçâ'ÿçíiñòü çàäà÷i (1)�(3) çàëåæèòü âiä äiîôàíòîâèõ âëà-
ñòèâîñòåé ïîñëiäîâíîñòi {1 − cosβkT}k∈N, äå βk =

√
a2r4

k − br2
k + c,

rk ≈ π
L (2k − 1) � íàáëèæåíèé êîðiíü ðiâíÿííÿ ch rL · cos rL = 1. ßêùî öÿ

ïîñëiäîâíiñòü íå ìiñòèòü íóëüîâèõ ÷ëåíiâ, òîáòî äëÿ äîâiëüíèõ (k,m) ∈ N2

βk 6= 2πm/T,
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òî çàäà÷à (1)�(3) ìà¹ ¹äèíèé ðîçâ'ÿçîê

u(t, x) =

∞∑
k=1

sin (2t+T )βk
2 cos βkT2 · ψk − sin (2t−T )βk

2 sin βkT
2 · βkϕk

2βk sin2 βkT
2

· Yk(x),

äå ϕk i ψk � êîåôiöi¹íòè Ôóð'¹ ôóíêöié ϕ i ψ âiäïîâiäíî,

Xk(x) =
sin rkL− sh rkL

cos rkL− ch rkL
(ch rkx− cos rkx) + sh rkx− sin rkx,

‖Xk(x)‖ =

L∫
0

(
sin rkL− sh rkL

cos rkL− ch rkL
(ch rkx− cos rkx) + sh rkx− sin rkx

)2

dx = C,

äå C � äåÿêà ñòàëà, Yk(x) = Xk(x)
‖Xk(x)‖ .

Çà äîïîìîãîþ ìåòðè÷íîãî ïiäõîäó [1] îòðèìàíî òàêi òâåðäæåííÿ.

Òåîðåìà 1. Äëÿ ìàéæå âñiõ (ñòîñîâíî ìiðè Ëåáåãà â R) ÷èñåë a ∈ [a1, a2]
íåðiâíiñòü

|1− cosβkT | ≥ 2k−γ

âèêîíó¹òüñÿ äëÿ âñiõ (êðiì ñêií÷åííî¨ êiëüêîñòi) çíà÷åíü k ∈ N i γ > 0.

Òåîðåìà 2. Äëÿ ìàéæå âñiõ (ñòîñîâíî ìiðè Ëåáåãà â R) ÷èñåë T > 0
íåðiâíiñòü

|1− cosβkT | ≥ T 2k−γ

âèêîíó¹òüñÿ äëÿ âñiõ (êðiì ñêií÷åííî¨ êiëüêîñòi) çíà÷åíü k ∈ N ïðè γ > 2.

Òåîðåìà 3. Íåõàé äëÿ äîâiëüíèõ (k,m) ∈ N2 βk 6= 2πm/T òà iñíóþòü
÷èñëà C1 > 0 i γ ∈ R òàêi, ùî íåðiâíiñòü

|1− cosβkT | ≥ C1k
−γ

âèêîíó¹òüñÿ äëÿ âñiõ (êðiì ñêií÷åííî¨ êiëüêîñòi) íàòóðàëüíèõ k. Òîäi,
ÿêùî ϕ ∈ Hq+γ+4[0, L] i ψ ∈ Hq+γ+2[0, L], äå γ > 2, òî iñíó¹ ¹äèíèé
ðîçâ'ÿçîê çàäà÷i (1)�(3), ùî íåïåðåðâíî çàëåæèòü âiä ïðàâèõ ÷àñòèí óìîâ
(3), òîáòî

‖u‖2C2([0,T ];Hq [0,L]) ≤ C2

(
‖ϕ‖2Hq+γ+4[0,L] + ‖ψ‖2Hq+γ+2[0,L]

)
,

äå C2 � íåçàëåæíà âiä k ñòàëà.
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