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Ó÷åáíîå ïîñîáèå äëÿ äèñòàíöèîííûõ çàíÿòèé

Â ýòîì ïîñîáèè ìû ðàññìîòðèì ìåòîäû ðåøåíèÿ çàäà÷ íà âû÷èñëåíèå
ôóíêöèè Ãðèíà ëèíåéíîãî äèôôåðåíöèàëüíîãî îïåðàòîðà ñ ïîñòîÿííûìè êî-
ýôôèöèåíòàìè â S ′(R)

L =
n∑
k=0

ak
dk

dxk

ãäå a1, a2 . . . , ak � êîìïëåêñíûå ÷èñëà.

Îïðåäåëåíèå 1 Ôóíêöèåé Ãðèíà îïåðàòîðà L íàçûâàþò ðåøåíèå

E(x) ∈ S ′(R) óðàâíåíèÿ

LE(x) = δ(x) (1)

Õîðîøî èçâåñòíî, ÷òî îáùåå ðåøåíèå E(x) ëèíåéíîãî íåîäíîðîäíîãî
óðàâíåíèÿ (1) ïðåäñòàâëÿåò ñîáîé ñóììó ëþáîãî ÷àñòíîãî ðåøåíèÿ E

÷àñò
(x)

íåîäíîðîäíîãî (1) è îáùåãî ðåøåíèÿ E
îäí

(x) îäíîðîäíîãî óðàâíåíèÿ

LE(x) = 0 , (2)
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òî åñòü
E(x) = E

÷àñò
(x) + E

îäí
(x)

Îòñþäà ñëåäóåò, ÷òî ôóíêöèÿ Ãðèíà áóäåò åäèíñòâåííîé òîãäà è òîëüêî
òîãäà, êîãäà îäíîðîäíîå óðàâíåíèå (2) èìååò òîëüêî íóëåâîå ðåøåíèå â S ′(R) .

Ýòîò ïðîñòîé ôàêò ÷àñòî èñïîëüçóåòñÿ ïðè ðåøåíèè çàäà÷. Íåçàâèñèìî
îò òîãî, ÷òî òðåáóåòñÿ ñäåëàòü â çàäà÷å: äîêàçàòü, ÷òî ôóíêöèÿ Ãðèíà åäèí-
ñòâåííàÿ, èëè æå íàéòè âñå ôóíêöèè Ãðèíà, íà÷èíàòü ðåøåíèå ñòîèò ñ ïîèñêà
âñåõ ðåøåíèé îäíîðîäíîãî óðàâíåíèÿ (2).

Çàäà÷à 1 (çàäàíèå 2.4 (â)) Â ïðîñòðàíñòâå S ′(R) ðàññìàòðèâàåòñÿ îïå-
ðàòîð

L =
d2

dx2
− d

dx
− 6

1. Äîêàçàòü, ÷òî îïåðàòîð L èìååò åäèíñòâåííóþ ôóíêöèþ Ãðèíà.

2. Íàéòè ôóíêöèþ Ãðèíà E(x) îïåðàòîðà L .

Ðåøåíèå.

1. Íàéäåì ñíà÷àëà âñå ðåøåíèÿ îäíîðîäíîãî óðàâíåíèÿ

E ′′(x)− E ′(x)− 6 E(x) = 0 (3)

â ïðîñòðàíñòâå S ′(R) . Äëÿ ýòîãî çàìåòèì, ÷òî â ïðîñòðàíñòâå S ′(R)
ïðåîáðàçîâàíèå Ôóðüå ÿâëÿåòñÿ âçàèìíî-îäíîçíà÷íûì ñîîòâåòñòâèåì, è
âîçüìåì ïðåîáðàçîâàíèå Ôóðüå îò îáåèõ ÷àñòåé óðàâíåíèÿ (3)

(−iξ)2F
[
E
]
(ξ)− (−iξ)F

[
E
]
(ξ)− 6F

[
E
]
(ξ) = 0

(−ξ2 + iξ − 6)F
[
E
]
(ξ) = 0

−(ξ − 3i)(ξ + 2i)F
[
E
]
(ξ) = 0 (4)

Çàìåòèì, ÷òî ïðè âñåõ ξ ∈ R âûïîëíåíî íåðàâåíñòâî

∣∣−(ξ − 3i)(ξ + 2i)
∣∣ > 3 · 2

Êàê ìû óæå çíàåì (à ìíîãèå èç Âàñ óæå ñäàëè çàäà÷ó ïî òåìå ¾Ðåøåíèå
óðàâíåíèé â S ′(R)¿), â ýòîì ñëó÷àå óðàâíåíèå (4) èìååò òîëüêî íóëåâîå
ðåøåíèå â ïðîñòðàíñòâå S ′(R) .
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Îòñþäà ñëåäóåò, ÷òî ôóíêöèÿ Ãðèíà äëÿ îïåðàòîðà L áóäåò åäèíñòâåí-
íîé.

2. Íàéäåì ôóíêöèþ Ãðèíà E(x) .
1 ñïîñîá. (Èñïîëüçîâàíèå ïðåîáðàçîâàíèÿ Ôóðüå)

Ïîñêîëüêó ôóíêöèÿ Ãðèíà ÿâëÿåòñÿ ðåøåíèåì óðàâíåíèÿ

E ′′(x)− E ′(x)− 6E(x) = δ(x),

òî âîçüìåì ïðåîáðàçîâàíèå Ôóðüå îò åãî îáåèõ ÷àñòåé

(−iξ)2F
[
E
]
(ξ)− (−iξ)F

[
E
]
(ξ)− 6F

[
E
]
(ξ) = 1

(−ξ2 + iξ − 6)F
[
E
]
(ξ) = 1

−(ξ − 3i)(ξ + 2i)F
[
E
]
(ξ) = 1 (5)

Â ïóíêòå 1 ìû óæå âûÿñíèëè, ÷òî ïðè âñåõ ξ ∈ R âûïîëíåíî íåðàâåíñòâî∣∣−(ξ − 3i)(ξ + 2i)
∣∣ > 6 ,

çíà÷èò, ∣∣∣∣ −1
(ξ − 3i)(ξ + 2i)

∣∣∣∣ 6 1

6

Îòñþäà ñëåäóåò, ÷òî ôóíêöèÿ

−1
(ξ − 3i)(ξ + 2i)

ÿâëÿåòñÿ ôóíêöèåé ìåäëåííîãî ðîñòà è çàäàåò íà S(R) ðåãóëÿðíûé
ôóíêöèîíàë. Òàêèì îáðàçîì, óðàâíåíèå (5) èìååò òîëüêî îäíî ðåøåíèå,
è ýòî ðåøåíèå èìååò âèä

F
[
E
]
(ξ) =

−1
(ξ − 3i)(ξ + 2i)

(6)

Äëÿ âû÷èñëåíèÿ îáðàòíîãî ïðåîáðàçîâàíèÿ Ôóðüå ðàçëîæèì ïðàâóþ
÷àñòü ôîðìóëû (6) â ñóììó ïðîñòåéøèõ äðîáåé:
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−1
(ξ − 3i)(ξ + 2i)

=
A

ξ − 3i
+

B

ξ + 2i

Âû÷èñëÿÿ êîýôôèöèåíòû A è B

A =
−1
ξ + 2i

∣∣∣∣
ξ=3i

=
−1
5i

=
i

5
,

B =
−1
ξ − 3i

∣∣∣∣
ξ=−2i

=
1

5i
= − i

5
,

ïîëó÷àåì

−1
(ξ − 3i)(ξ + 2i)

=
i

5(ξ − 3i)
− i

5(ξ + 2i)
.

Òîãäà

E(x) = F−1
[

−1
(ξ − 3i)(ξ + 2i)

]
(x) =

=
i

5
F−1

[
1

ξ − 3i

]
(x)− i

5
F−1

[
1

ξ + 2i

]
(x)

Âîñïîëüçîâàâøèñü ôîðìóëîé äëÿ ïðåîáðàçîâàíèÿ Ôóðüå îò ðàöèîíàëü-
íîé äðîáè

F−1
[

1

x+ b+ ia

]
(y) = −i sign a θ(ay) e−ay+iby, a 6= 0,

(ñì. ïîñîáèå äëÿ äèñòàíöèîííîãî îáó÷åíèÿ ¾Ïðåîáðàçîâàíèå Ôóðüå îáîá-
ùåííûõ ôóíêöèé èç S ′(Rm)¿, çàäà÷à 12), îêîí÷àòåëüíî ïîëó÷àåì

E(x) = −1
5
θ(−x) e 3x − 1

5
θ(x) e−2x

2 ñïîñîá. (Èñïîëüçîâàíèå îáûêíîâåííûõ äèôôåðåíöèàëüíûõ óðàâíåíèé)

Ïîäáåð¼ì ÷àñòíîå ðåøåíèå óðàâíåíèÿ

E ′′(x)− E ′(x)− 6E(x) = δ(x)
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â S ′(R) èç äðóãèõ ñîîáðàæåíèé.

Äëÿ ýòîãî íàéä¼ì îáùåå ðåøåíèå îäíîðîäíîãî äèôôåðåíöèàëüíîãî
óðàâíåíèÿ â C2(R) , ðåøèâ åãî õàðàêòåðèñòè÷åñêîå óðàâíåíèå

y′′(x)− y′(x)− 6y(x) = 0

λ2 − λ− 6 = 0

λ1 = 3, λ2 = −2.
y(x) = C1e

3x + C2e
−2x

Ïîñêîëüêó ôóíêöèè e 3x è e−2x íå ÿâëÿþòñÿ ôóíêöèÿìè ìåäëåííîãî
ðîñòà, òî ïîñòðîèì íà èõ îñíîâå ôóíêöèþ ìåäëåííîãî ðîñòà

E(x) = C1e
3x
(
− θ(−x)

)
+ C2e

−2x θ(x)

è ïîäáåðåì êîíñòàíòû C1 è C2 òàê, ÷òîáû E(x) áûëà ðåøåíèåì íåîä-
íîðîäíîãî óðàâíåíèÿ â S ′(R) .

Òàê êàê ó ôóíêöèè ìåäëåííîãî ðîñòà E(x) èìååòñÿ ðàçðûâ â íóëå ñî
ñêà÷êîì

hE = E(+0)− E(−0) = C1 + C2 = y(0)

òî, âñïîìèíàÿ, êàê äèôôåðåíöèðóþòñÿ ðåãóëÿðíûå ôóíêöèîíàëû, ïî-
ñòðîåííûå ïðè ïîìîùè ôóíêöèé òàêîãî òèïà, ïîëó÷àåì

E ′(x) = 3C1e
3x
(
− θ(−x)

)
− 2C2e

−2x θ(x) + y(0) δ(x)

Äëÿ âòîðîé ïðîèçâîäíîé E ′′(x) ñîîòâåòñòâåííî èìååì

E ′′(x) = 9C1e
3x
(
− θ(−x)

)
+ 4C2e

−2x θ(x) + hE ′ δ(x) + y(0) δ′(x)

ãäå
hE ′ = E ′(+0)− E ′(−0) = 3C1 − 2C2 = y′(0)

Òàê êàê e3x è e−2x ÿâëÿþòñÿ ðåøåíèÿìè óðàâíåíèÿ

y′′(x)− y(x)− 6y(x) = 0

òî
E ′′(x)− E ′(x)− 6 E(x) = y′(0) δ(x) + y(0) δ′(x)− y(0) δ(x)
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Äëÿ òîãî, ÷òîáû E(x) áûëà ðåøåíèåì óðàâíåíèÿ

E ′′(x)− E ′(x)− 6 E(x) = δ(x)

íåîáõîäèìî, ÷òîáû{
y(0) = 0,

y′(0)− y(0) = 1,
⇔

{
y(0) = 0,

y′(0) = 1.

Îòñþäà âûòåêàåò, ÷òî êîýôôèöèåíòû C1 è C2 ìîæíî íàéòè, ðåøàÿ
çàäà÷ó Êîøè

y′′(x)− y′(x)− 6y(x) = 0{
y(0) = 0,
y′(0) = 1.

Â ýòîì ñëó÷àå

{
C1 + C2 = 0,

3C1 − 2C2 = 1,
⇔

{
C2 = −C1,

3C1 + 2C1 = 1,
⇔


C1 =

1

5
,

C2 = −
1

5
,

Òàêèì îáðàçîì,

E(x) = −1
5
θ(−x) e 3x − 1

5
θ(x) e−2x

Îòâåò. E(x) = −1
5
θ(−x) e 3x − 1

5
θ(x) e−2x

Çàìå÷àíèå 1.
Ñïîñîá 2 ìîæíî ïðèìåíèòü äëÿ íàõîæäåíèÿ ôóíêöèè Ãðèíà E

÷àñò
(x)

ëþáîãî ëèíåéíîãî äèôôåðåíöèàëüíîãî îïåðàòîðà ñ ïîñòîÿííûìè êîýôôèöè-
åíòàìè

L =
n∑
k=0

ak
dk

dxk
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Äëÿ ýòîãî íóæíî ðåøèòü çàäà÷ó Êîøè

n∑
k=0

aky
(k)(x) = 0

y(0) = 0,
y′(0) = 0,

...

y(n−1)(0) =
1

an
,

à çàòåì ïðåäñòàâèòü ðåøåíèå â âèäå

y(x) = y1(x) + y2(x)

ãäå ôóíêöèÿ y1(x) ñîäåðæèò ñëàãàåìûå, â êîòîðûå âõîäÿò eλx ñ Reλ ≤ 0,
à y2(x) � ñëàãàåìûå, â êîòîðûå âõîäÿò e

λx ñ Reλ > 0.
Òîãäà ôóíêöèÿ Ãðèíà E

÷àñò
(x) èìååò âèä

E
÷àñò

(x) = y1(x) θ(x)− y2(x) θ(−x)

Ðåøèì åùå îäíó çàäà÷ó, â êîòîðîé ôóíêöèÿ Ãðèíà áóäåò íååäèíñòâåííîé.

Çàäà÷à 2 Â ïðîñòðàíñòâå S ′(R) íàéòè âñå ôóíêöèè Ãðèíà îïåðàòîðà

L =
d4

dx4
− d3

dx3

Ðåøåíèå.
Íàéäåì ñíà÷àëà âñå ðåøåíèÿ îäíîðîäíîãî óðàâíåíèÿ

E (4)
îäí

(x)− E (3)
îäí

(x) = 0 (7)

â ïðîñòðàíñòâå S ′(R) . Äëÿ ýòîãî âîçüìåì ïðåîáðàçîâàíèå Ôóðüå îò îáåèõ
÷àñòåé óðàâíåíèÿ (7)

(−iξ)4F
[
E
îäí

]
(ξ)− (−iξ)3F

[
E
îäí

]
(ξ) = 0

(ξ4 − iξ3)F
[
E
îäí

]
(ξ) = 0

ξ3(ξ − i)F
[
E
îäí

]
(ξ) = 0 (8)

Ïîñêîëüêó ξ ∈ R , òî
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∣∣ξ − i∣∣ > 1

ñëåäîâàòåëüíî, ∣∣∣∣ 1

ξ − i

∣∣∣∣ 6 1 (9)

Ïðèíèìàÿ âî âíèìàíèå íåðàâåíñòâî (9) è òîò ôàêò, ÷òî ξ = 0 � ýòî íóëü
òðåòüåãî ïîðÿäêà äëÿ ôóíêöèè

ξ3(ξ − i) ,

ïîëó÷àåì îáùåå ðåøåíèå óðàâíåíèÿ (8) â ïðîñòðàíñòâå S ′(R)

F
[
E
îäí

]
(ξ) = C1δ(ξ) + C2δ

′(ξ) + C3δ
′′(ξ) ,

ãäå C1, C2, C3 - ïðîèçâîëüíûå êîíñòàíòû. Òîãäà

E
îäí

(x) = F−1
[
C1δ(ξ) + C2δ

′(ξ) + C3δ
′′(ξ)

]
(x) =

= C1F
−1
[
δ(ξ)

]
(x) + C2F

−1
[
δ′(ξ)

]
(x) + C3F

−1
[
δ′′(ξ)

]
(x) =

= C1F
−1
[
δ(ξ)

]
(x) + C2ixF

−1
[
δ(ξ)

]
(x) + C3(ix)

2F−1
[
δ(ξ)

]
(x) =

=
1

2π
(C1 + iC2x− C3x

2) = C̃1 + C̃2x+ C̃3x
2

Òàêèì îáðàçîì, ðåøåíèå îäíîðîäíîãî óðàâíåíèÿ (7) â ïðîñòðàíñòâå S ′(R)
èìååò âèä

E
îäí

(x) = C̃1 + C̃2x+ C̃3x
2

ãäå C̃1, C̃2, C̃3 - ïðîèçâîëüíûå êîíñòàíòû.
Òåïåðü íàéäåì êàêîå-íèáóäü ÷àñòíîå ðåøåíèå E

÷àñò
(x) íåîäíîðîäíîãî

óðàâíåíèÿ

E (4)
÷àñò

(x)− E (3)
÷àñò

(x) = δ(x) (10)

â ïðîñòðàíñòâå S ′(R) .

1 ñïîñîá. (Èñïîëüçîâàíèå ïðåîáðàçîâàíèÿ Ôóðüå)
Âîçüìåì ïðåîáðàçîâàíèå Ôóðüå îò îáåèõ ÷àñòåé óðàâíåíèÿ
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(−iξ)4F
[
E
÷àñò

]
(ξ)− (−iξ)3F

[
E
÷àñò

]
(ξ) = 1

(ξ4 − iξ3)F
[
E
÷àñò

]
(ξ) = 1

ξ3(ξ − i)F
[
E
÷àñò

]
(ξ) = 1 (11)

Äëÿ òîãî, ÷òîáû íàéòè ÷àñòíîå ðåøåíèå óðàâíåíèÿ (11) â ïðîñòðàíñòâå
S ′(R) , ðàçëîæèì

1

ξ3(ξ − i)
íà ïðîñòåéøèå äðîáè:

1

ξ3(ξ − i)
=

A

ξ − i
+
B

ξ3
+
C

ξ2
+
D

ξ

Êîýôôèöèåíòû A è B ìîæíî íàéòè ñðàçó

A =
1

ξ3

∣∣∣∣
ξ=i

=
1

i3
= i ,

B =
1

ξ − i

∣∣∣∣
ξ=0

=
1

−i
= i .

Êîýôôèöèåíòû C è D îïðåäåëèì âû÷èòàíèåì:

C

ξ2
+
D

ξ
=

1

ξ3(ξ − i)
− i

ξ − i
− i

ξ3
=

1− iξ3 − iξ − 1

ξ3(ξ − i)
=

=
−iξ

(
ξ2 + 1

)
ξ3(ξ − i)

=
(−i)

(
ξ − i)(ξ + i

)
ξ2(ξ − i)

= − i
ξ
+

1

ξ2

Òàêèì îáðàçîì,

1

ξ3(ξ − i)
=

i

ξ − i
− i

ξ
+

1

ξ2
+

i

ξ3

Â ñèëó íåðàâåíñòâà (9) ôóíêöèÿ

1

(ξ − i)
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ÿâëÿåòñÿ ôóíêöèåé ìåäëåííîãî ðîñòà. Ïîýòîìó ÷àñòíîå ðåøåíèå óðàâíå-
íèÿ (11) èìååò âèä

F
[
E
÷àñò

]
(ξ) =

i

ξ − i
− iP 1

ξ
+ P 1

ξ2
+ iP 1

ξ3

Äåéñòâèòåëüíî, ïîñêîëüêó â S ′(R) äëÿ ëþáîãî íàòóðàëüíîãî n âûïîëíåíû
ðàâåíñòâà

ξnP 1

ξn
= 1

òî

ξ3(ξ−i)
(

i

ξ − i
− iP 1

ξ
+ P 1

ξ2
+ iP 1

ξ3

)
= iξ3−iξ2(ξ−i)+ξ(ξ−i)+i(ξ−i) = 1

Âû÷èñëÿÿ îáðàòíîå ïðåîáðàçîâàíèå Ôóðüå, ïîëó÷àåì

E
÷àñò

(x) = F−1
[

i

ξ − i
− iP 1

ξ
+ P 1

ξ2
+ iP 1

ξ3

]
(x) =

= iF−1
[

1

ξ − i

]
(x)− iF−1

[
P 1
ξ

]
(x) + F−1

[
P 1

ξ2

]
(x) + iF−1

[
P 1

ξ3

]
(x)

Íàéäåì âñå îáðàòíûå ïðåîáðàçîâàíèÿ Ôóðüå.

1. Ñ ïîìîùüþ ïîëó÷åííîé ðàíåå ôîðìóëû äëÿ îáðàòíîãî ïðåîáðàçîâàíèÿ
Ôóðüå ðàöèîíàëüíîé äðîáè

F−1
[

1

x+ b+ ia

]
(y) = −i sgna θ(ay) e−ay+iby, a 6= 0,

(ñì.ïîñîáèå äëÿ äèñòàíöèîííîãî îáó÷åíèÿ ¾Ïðåîáðàçîâàíèå Ôóðüå îáîá-
ùåííûõ ôóíêöèé èç S ′(Rm)¿, çàäà÷à 12) ïîëó÷àåì

F−1
[

1

ξ − i

]
(x) = i θ(−x) ex

2. Èç ðåçóëüòàòà çàäà÷è 1.14 â) çàäàíèÿ (ñì. ïîñîáèå ¾Ïðåîáðàçîâàíèå Ôó-
ðüå îáîáùåííûõ ôóíêöèé èç S ′(Rm)¿, çàäà÷à 6) ñëåäóåò, ÷òî

F−1
[
P 1
ξ

]
(x) = − i

2
signx
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3. Ïî îïðåäåëåíèþ ôóíêöèè P 1

ξn
èìååì

F−1
[
P 1

ξ2

]
(x) = F−1

[
− d

dξ
P 1
ξ

]
(x) = −ixF−1

[
P 1
ξ

]
(x) = −x

2
signx

F−1
[
P 1

ξ3

]
(x) = F−1

[
1

2

d2

dξ2
P 1
ξ

]
(x) =

(ix)2

2
F−1

[
P 1
ξ

]
(x) =

ix2

4
signx

Ñëåäîâàòåëüíî,

E
÷àñò

(x) = −θ(−x) ex − 1

2
signx− x

2
signx− x2

4
signx

Ïåðåïèñûâàÿ ýòó ôîðìóëó ñ ó÷åòîì ðàâåíñòâà

signx = 2θ(x)− 1 ,

ïîëó÷àåì

E
÷àñò

(x) = − θ(−x) ex − θ(x)− x θ(x)− x2

2
θ(x) +

1

2
+
x

2
+
x2

4

Òàêèì îáðàçîì, âñå ôóíêöèè Ãðèíà èìåþò âèä

E(x) = E
÷àñò

(x)+E
îäí

(x) = − θ(−x) ex− θ(x)−x θ(x)−x
2

2
θ(x)+Ĉ1+Ĉ2x+Ĉ3x

2

Îòâåò. E(x) = − θ(−x) ex −
(
1 + x+

x2

2

)
θ(x) + Ĉ1 + Ĉ2x+ Ĉ3x

2
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2 ñïîñîá. (Èñïîëüçîâàíèå îáûêíîâåííûõ äèôôåðåíöèàëüíûõ óðàâíåíèé)
Äëÿ ïîèñêà ÷àñòíîãî ðåøåíèÿ óðàâíåíèÿ E

÷àñò
(x) íåîäíîðîäíîãî óðàâ-

íåíèÿ

E (4)
÷àñò

(x)− E (3)
÷àñò

(x) = δ(x)

â ïðîñòðàíñòâå S ′(R) ðåøèì çàäà÷ó Êîøè

y(4) − y(3) = 0
y(0) = 0,
y′(0) = 0,
y′′(0) = 0,
y′′′(0) = 1.

Ñíà÷àëà ðåøèì îäíîðîäíîå óðàâíåíèå

y(4) − y(3) = 0

λ4 − λ3 = 0

λ3(λ− 1) = 0

λ1,2,3 = 0, λ4 = 1

y = C1 + C2x+ C3x
2 + C4 e

x

Íàéäåì êîíñòàíòû C1, C2, C3, C4 èç íà÷àëüíûõ óñëîâèé
y(0) = C1 + C4 = 0

y′(0) = C2 + C4 = 0

y′′(0) = 2C3 + C4 = 0

y′′′(0) = C4 = 1

⇔



C1 = −1
C2 = −1

C3 = −
1

2
C4 = 1

è âûïèøåì ðåøåíèå çàäà÷è Êîøè

y = −1− x− x2

2
+ ex

Òîãäà

E
÷àñò

(x) = −
(
1 + x+

x2

2

)
θ(x)− θ(−x) ex
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Òàêèì îáðàçîì, âñå ôóíêöèè Ãðèíà èìåþò âèä

E(x) = E
÷àñò

(x)+E
îäí

(x) = − θ(−x) ex− θ(x)−x θ(x)−x
2

2
θ(x)+C̃1+C̃2x+C̃3x

2

Îòâåò. E(x) = − θ(−x) ex −
(
1 + x+

x2

2

)
θ(x) + C̃1 + C̃2x+ C̃3x

2

Çàìå÷àíèå 2. Ñòîèò îòìåòèòü, ÷òî îáùåå ðåøåíèå E
îäí

(x) îäíîðîäíîãî
óðàâíåíèÿ

n∑
k=0

ak
dkE

îäí
(x)

dxk
= 0

â ïðîñòðàíñòâå S ′(R) ñîñòîèò èç òåõ ñëàãàåìûõ, âõîäÿùèõ â ðåøåíèå îäíî-
ðîäíîãî äèôôåðåíöèàëüíîãî óðàâíåíèÿ

n∑
k=0

aky
(k)(x) = 0

â ïðîñòðàíñòâå C2(R) , êîòîðûå ñîîòâåòñòâóþò êîðíÿì λ õàðàêòåðèñòè÷å-
ñêîãî óðàâíåíèÿ

n∑
k=0

akλ
k = 0

ñ íóëåâîé âåùåñòâåííîé ÷àñòüþ Reλ = 0 .

Cïàñèáî çà âíèìàíèå.
Íå áîëåéòå!
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