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Ñåêöèÿ ¾Ìàòåìàòèêà è ìåõàíèêà¿
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utt = huxx + αutxx +
n∑
i=1

ci

∫ t

0

exp {−λi(t− τ)}uxx(τ, x)dτ, n ≥ 1 (1)

ñ ïîñòîÿííûìè êîýôôèöèåíòàìè ci è ïîêàçàòåëÿìè λi. Ââåäåíèå ôóíêöèè v{i}(t, x) =(
h+ α

n

∑n
i=1 λi

) ∫ t
0

exp {−λi(t− τ)}uxx(τ, x)dτ ñâîäèò óðàâíåíèå (1) ê ðàçëè÷íûì ñèñòå-
ìàì â ñëó÷àå α = 0 è α 6= 0.
Ïðè α = 0 óðàâíåíèå (1) ïðèâîäèòñÿ ê ñëåäóþùåé ñèñòåìå utt = uss +

n∑
i=1

δiv
{i},

uss = v
{i}
t + λiv

{i}, i ∈ {1, n}
(2)

ñ õàðàêòåðèñòèêàì s+ t = const, s− t = const, s = const(n− êðàòíûå). Â ñëó÷àå α 6= 0
óðàâíåíèå (1) ïðè àíàëîãè÷íîé çàìåíå ñâîäèòñÿ ê ñèñòåìå

us = p,

ut −
γ

n

n∑
i=1

v
{i}
t =

1

n

n∑
i=1

v{i} +
n∑
i=1

q{i},

q
{i}
t =

δi
n
v{i}, i ∈ {1, n},

ps = nv
{i}
t + nλiv

{i}, i ∈ {1, n},

(3)

êîòîðàÿ èìååò õàðàêòåðèñòèêè s = const(2n− êðàòíûå) è äâîéíûå t = const.
Ìåòîä ðàñïðîñòðàíÿþùèõñÿ âîëí ïîçâîëÿåò ïðåäñòàâèòü ðåøåíèå ñèñòåìû äèôôå-

ðåíöèàëüíûõ óðàâíåíèé ÿâíûì îáðàçîì ÷åðåç îáùåå ðåøåíèå ñèñòåìû ïåðâîãî ïîðÿäêà,
â êîòîðîé êàæäîå óðàâíåíèå "îòâå÷àåò" çà ïåðåíîñ âäîëü ñîîòâåòñòâóþùåé õàðàêòåðè-
ñòèêè [2,3]. Îêàçûâàåòñÿ, ÷òî ðàçëè÷èå â êîëè÷åñòâå è òèïå õàðàêòåðèñòèê ñèñòåì (2) è
(3) ïðèâîäèò íàñ ïðè ïðèìåíåíèè ýòîãî ìåòîäà ê ñîâåðøåííî ðàçëè÷íûì ðåçóëüòàòàì.
Òåîðåìà 1. Îáùåå ðåøåíèå ñèñòåìû (2) èìååò âèä{

u(t, s) = f−(t, s) + f+(t, s),

v{i}(t, s) = −λif−(t, s)− λif+(t, s) + λif
{i}(t, s)− f−s(t, s) + f+

s(t, s), i = 1, n, ãäå
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f−t(t, s) + f−s(t, s) =
δ

2
f−(t, s) +

δ

2
f+(t, s)− 1

2

n∑
i=1

δif
{i}(t, s),

f+
t(t, s)− f+

s(t, s) =
δ

2
f−(t, s) +

δ

2
f+(t, s)− 1

2

n∑
i=1

δif
{i}(t, s),

f {i}t(t, s) = (λi + δ) f−(t, s) + (λi + δ) f+(t, s)− λif {i}(t, s)−
n∑
j=1

δjf
{j}(t, s), i = 1, n.

(4)
Òåîðåìà 2. Îáùåå ðåøåíèå ñèñòåìû (3) èìååò âèä

u(t, s) = nγf 1(t, s),

p(t, s) = nf 2(t, s),

v{i}(t, s) = nf 1(t, s) + ngi(t, s), i = 1, n

q{i}(t, s) = ri(t, s), i = 1, n, ãäå

f 1
s(t, s) =

1

γ
f 2(t, s),

f 2
s(t, s)− f 1

t(t, s) =

(
1

n

n∑
j=1

λj −
1

γ

)
f 1(t, s) +

1

n

n∑
j=1

(
λj −

1

γ

)
gj(t, s)− 1

nγ

n∑
j=1

rj(t, s),

git(t, s) =

(
1

n

n∑
j=1

λj −
1

γ
− λi

)
f 1(t, s) +

1

n

n∑
j=1

(
λj −

1

γ

)
gj(t, s)− 1

nγ

n∑
j=1

rj(t, s)− λigi(t, s),

rit(t, s) = δif
1(t, s) + δig

i(t, s), i = 1, n.
(5)

Íåòðóäíî âèäåòü, ÷òî ñèñòåìà (5), â îòëè÷èå îò ñèñòåìû (4), ïîìèìî âîëí, ñîäåðæèò òàê-
æå è "ïàðàáîëè÷åñêóþ" ñîñòàâëÿþùóþ � äèôôåðåíöèàëüíàÿ ÷àñòü ïåðâîãî è âòîðîãî
óðàâíåíèé ýêâèâàëåíòíà óðàâíåíèþ òåïëîïðîâîäíîñòè, òàê ÷òî "ìåòîä ðàñïðîñòðàíÿ-
þùèõñÿ âîëí"äàë íàì íà ñàìîì äåëå ðåçóëüòàò, ÿâíî âûõîäÿùèé çà ïðåäåëû òåîðèè
÷èñòî ãèïåðáîëè÷åñêèõ óðàâíåíèé è ñèñòåì.
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