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Ïðèâåäåíû óñëîâèÿ, ïðè êîòîðûõ ôóíêöèÿ Ãðèíà êðàåâîé çàäà÷è ñ äâóìÿ êðàå-
âûìè óñëîâèÿìè Øòóðìà è n− 2 ïåðèîäè÷åñêèìè ñîõðàíÿåò çíàê.

Êëþ÷åâûå ñëîâà: çíàê ôóíêöèè Ãðèíà.

Ðàññìàòðèâàåòñÿ êðàåâàÿ çàäà÷à

Ly ≡ y(n) +
n−1∑

k=0

pk(t)y(k) = 0, (1)

liy ≡
n∑

j=1

cijy
(n−j)(ai) = 0, ci1 = 1, i = 1, 2, a1 = a, a2 = b, (2)

y(k)(a) = y(k)(b), k = 0, n− 3, (3)

ãäå pk(t), k = 0, n− 1 íåïðåðûâíû íà [a, b] è ω -ïåðèîäè÷åñêè ïðîäîëæå-
íû íà R ïðè ω = b− a, ïðè÷åì pk(a + iω) = pk(a + 0), i = 0,±1,±2, . . . ,
k = 0, n− 1, à p0(t) íå ìåíÿåò çíàê è p(t) = p0(t) + c1n − c2n 6≡ 0 â [a, b].

Ïóñòü m = [n/2]− 1; T12 � ìíîæåñòâî òàêèõ ëèíåéíûõ äèôôåðåíöè-
àëüíûõ îïåðàòîðîâ Q n -ãî ïîðÿäêà, ÷òî âñÿêîå íåòðèâèàëüíîå ðåøåíèå
(â ðàñøèðåííîì ñìûñëå) óðàâíåíèÿ Qy = 0, óäîâëåòâîðÿþùåå ëþáûì r
èç êðàåâûõ óñëîâèé (2), èìååò íà [a, b + mω] íå áîëåå n − r − 1 íóëåé ñ
ó÷åòîì êðàòíîñòè, r = 1, 2; I � åäèíè÷íûé îïåðàòîð.

Ñîãëàñíî òåîðåìå 1 èç [1] ïðè L ∈ T12 ñóùåñòâóåò ðàçëîæåíèå

L =
( d

dt
− ai(t)I

)
Ln−1,i, Ln−1,i =

( d

dt
− aij(t)I

)
Ln−2, (4)

Ln−2 =
dn−2

dtn−2
+

n−3∑

k=0

qk(t)
dk

dtk
,

ãäå ai(t) ñóììèðóåìû, aij(t) àáñîëþòíî íåïðåðûâíû, i, j = 1, 2, i 6= j,
qk(t), k = 0, n− 3 îáëàäàþò àáñîëþòíî íåïðåðûâíûìè ïðîèçâîäíûìè â
[a, b+mω], (Ln−1,1y)(a) = l1y, (Ln−1,2y)(b) = l2y ïðè âñåõ y(t) ∈ Cn−1[a, b],
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a12(t) − a21(t) 6= 0 ïðè âñåõ t ∈ [a, b + mω] è îïåðàòîð Ln−2 íåîñöèëëÿ-
öèîííûé íà [a, b + mω], òî åñòü ëþáîå íåòðèâèàëüíîå ðåøåíèå óðàâíåíèÿ
Ln−2y = 0 èìååò íà [a, b + mω] íå áîëåå n− 3 íóëåé ñ ó÷åòîì êðàòíîñòè.
Ïðè óñëîâèÿõ

c1nc2n 6 0, (c1n − c2n)p0(t) > 0, p(t) 6≡ 0 â [a, b] (5)
ïîëó÷àåòñÿ, ÷òî

q0(t) sign
[a,b]

p(t)(a21 − a12(t)) > 0 ïðè âñåõ t ∈ [a, b]. (6)

Â ïðåäëàãàåìîé ðàáîòå äîêàçàíî, ÷òî ïðè L ∈ T12 ñóùåñòâóåò ðàçëî-
æåíèå (4), îáëàäàþùåå ïåðå÷èñëåííûìè ñâîéñòâàìè, â êîòîðîì qk(t),
k = 0, n− 3 ω -ïåðèîäè÷íû. Îòñþäà íà îñíîâå ðåçóëüòàòîâ ðàáîòû [2] è
íåðàâåíñòâà (6) ïîëó÷åíà
Òåîðåìà 1. Åñëè L ∈ T12 è p0(t) íå ìåíÿåò çíàê íà [a, b], òî ïðè

óñëîâèè (5) ôóíêöèÿ Ãðèíà G(t, s) çàäà÷è (1)�(2) ñóùåñòâóåò è ñîõðàíÿ-
åò ñëåäóþùèé çíàê

G(t, s) sign
[a,b]

p(t) > 0 ïðè âñåõ t ∈ [a, b] è s ∈ (a, b).
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A. L. Teptin
On the sign of the Green's function of a boundary value problem with
periodic and Sturm's boundary conditions

Conditions are presented under which the Green's function of a boundary value
problem with two Sturm's boundary conditions and n − 2 periodic boundary
conditions preserves its sign.
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