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Oòcyòcòâèe ìaêcèìaëüíoão peøeíèÿ y êpaeâûx çaäa÷
Ë.A.Ëeïèí

Àííîòàöèÿ.Äëÿ paçëè÷íûx êpaeâûx çaäa÷ äèôôepeíöèaëüíoão ypaâíeíèÿ âòopoão
ïopÿäêa còpoÿòcÿ ïpèìepû, â êoòopûx íeò ìaêcèìaëüíoão peøeíèÿ.

ÓÄÊ 517.927

Paccìoòpèì êpaeâyþ çaäa÷y

x′′ = f(t, x, x′), (1)

H1(x(a), x(b), x′(a), x′(b)) = h1, H2(x(a), x(b), x′(a), x′(b)) = h2, (2)
α ≤ x ≤ β, U, (3)

ãäe f ∈ Car([a, b] × R2, R), H1, H2 ∈ C(R4, R), α �íèæíÿÿ ôyíêöèÿ, β � âepxíÿÿ
ôyíêöèÿ, U � ïoäìíoæecòâo ìíoæecòâa ycëoâèé: 1. α(a) = β(a), 2. α′(a) < β′(a), 3.
α′(a) = β′(a), 4. α′(a) > β′(a), 5. α(b) = β(b), 6. α′(b) < β′(b), 7. α′(b) = β′(b), 8. α′(b) >
β′(b), 9. (∀x, y ∈ S([a, b], R))((x ≤ y ∧ x′(a) ≤ y′(a) ⇒ x′(b) ≤ y′(b)) ∧ (x ≤ y ∧ x′(b) ≥
y′(b) ⇒ x′(a) ≥ y′(a))), A. α ∈ S([a, b], R), B. β ∈ S([a, b], R), S([a, b], R) � ìíoæecòâo
peøeíèé ypaâíeíèÿ (1), yäoâëeòâopÿþùèx íepaâeícòâaì α ≤ x ≤ β. B paáoòe [1]
íaéäeíû òeopeìû cyùecòâoâaíèÿ ìaêcèìaëüíoão peøeíèÿ êpaeâoé çaäa÷è (1)-(3),
ecëè H1 è H2 ïpèíaäëeæaò êëaccaì ìoíoòoííocòè, äëÿ ycëoâèé 1-B. Haøa öeëü �
ïoêaçaòü, aíaëoãè÷ío òoìy, êaê ýòo äeëaeòcÿ â paáoòe [2], ÷òo â paáoòe [1] íaéäeíû
âce òeopeìû òaêoão òèïa. Äëÿ ýòoão ïo 235 ìaêcèìaëüíûì òeopeìaì paáoòû [1] ïpè
ïoìoùè êoìïëeêca ïpoãpaìì BVP9AB áûëè íaéäeíû 650 ìèíèìaëüíûx ïpèìepoâ.
Ècïoëüçyÿ cèììeòpèè paáoòû [1], èç ìèíèìaëüíûx ïpèìepoâ áûëè ïoëy÷eíû 177
ïopoæäaþùèx ïpèìepoâ. Ecëè èç ýòèx ïopoæäaþùèx ïpèìepoâ oòápocèòü ïpèìepû,
êoòopûe áûëè ïocòpoeíû â paáoòe [2], òo ocòaíyòcÿ 96 áaçoâûx ïpèìepoâ. Ïocòpoeíèþ
áaçoâûx ïpèìepoâ ïocâÿùeía ýòa paáoòa.

Ïpèâeäeì cïècoê áaçoâûx ïpèìepoâ.
EMb01. + + 0 0. 0 0 0 0. 2 7 9 A
EMb02. + + 0 0. 0 0 0 0. 2 8 9 A
EMb03. + + 0 0. 0 0 0 0. 2 7 9 B
EMb04. + + 0 0. 0 0 0 0. 2 8 9 B
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EMb05. + + 0 0. 0 0 0 0. 2 7 A B
EMb06. + + 0 0. 0 0 0 0. 2 8 A B
EMb07. + + 0 0. 0 0 0 0. 2 6 9 A B
EMb08. + + 0 0. 0 0 0 0. 3 6 9 A B
EMb09. + + 0 0. 0 0 0 0. 3 7 9 A B
EMb10. + + 0 0. 0 0 0 0. 4 6 9 A B
EMb11. + 0 + 0. 0 0 0 0. 2 6 9 A B
EMb12. + 0 + 0. 0 0 0 0. 3 6 9 A B
EMb13. + 0 + 0. 0 0 0 0. 3 7 9 A B
EMb14. + 0 + 0. 0 0 0 0. 4 6 9 A B
EMb15. + 0 + 0. 0 0 0 0. 4 7 9 A B
EMb16. + 0 + 0. 0 0 0 0. 4 8 9 A B
EMb17. + 0 0 +. 0 0 0 0. 2 7 9 A
EMb18. + 0 0 +. 0 0 0 0. 2 8 9 A
EMb19. + 0 0 +. 0 0 0 0. 3 8 9 A
EMb20. + 0 0 +. 0 0 0 0. 2 7 9 B
EMb21. + 0 0 +. 0 0 0 0. 2 8 9 B
EMb22. + 0 0 +. 0 0 0 0. 3 8 9 B
EMb23. + 0 0 +. 0 0 0 0. 2 7 A B
EMb24. + 0 0 +. 0 0 0 0. 2 8 A B
EMb25. + 0 0 +. 0 0 0 0. 3 8 A B
EMb26. + 0 0 +. 0 0 0 0. 2 6 9 A B
EMb27. + 0 0 +. 0 0 0 0. 3 6 9 A B
EMb28. + 0 0 +. 0 0 0 0. 3 7 9 A B
EMb29. + 0 0 +. 0 0 0 0. 4 6 9 A B
EMb30. + 0 0 +. 0 0 0 0. 4 7 9 A B
EMb31. + 0 0 +. 0 0 0 0. 4 8 9 A B
EMb32. + 0 0 �. 0 0 0 0. 2 6 A B
EMb33. + 0 0 �. 0 0 0 0. 2 7 A B
EMb34. + 0 0 �. 0 0 0 0. 3 6 A B
EMb35. + 0 0 �. 0 0 0 0. 3 7 A B
EMb36. + 0 0 �. 0 0 0 0. 4 6 A B
EMb37. + 0 0 �. 0 0 0 0. 4 7 A B
EMb38. � 0 0 �. 0 0 0 0. 2 6 9 A
EMb39. � 0 0 �. 0 0 0 0. 2 7 9 A
EMb40. � 0 0 �. 0 0 0 0. 3 6 9 A
EMb41. � 0 0 �. 0 0 0 0. 3 7 9 A
EMb42. � 0 0 �. 0 0 0 0. 4 6 9 A
EMb43. � 0 0 �. 0 0 0 0. 4 7 9 A
EMb44. 0 0 1 0. 0 0 0 0. 3 5 7 A
EMb45. 0 0 1 0. 0 0 0 0. 3 5 8 A
EMb46. 0 0 1 0. 0 0 0 0. 3 6 9 A
EMb47. 0 0 1 0. 0 0 0 0. 3 7 9 A
EMb48. 0 0 1 0. 0 0 0 0. 3 8 9 A
EMb49. 0 0 1 0. 0 0 0 0. 4 5 7 A B
EMb50. 0 0 1 0. 0 0 0 0. 4 5 8 A B
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EMb51. 0 0 1 0. 0 0 0 0. 2 6 9 A B
EMb52. 0 0 1 0. 0 0 0 0. 4 6 9 A B
EMb53. 0 0 1 0. 0 0 0 0. 4 7 9 A B
EMb54. 0 0 1 0. 0 0 0 0. 4 8 9 A B
EMb55. 0 0 + +. 0 0 0 0. 3 5 8 A
EMb56. 0 0 + +. 0 0 0 0. 3 7 A
EMb57. 0 0 + +. 0 0 0 0. 4 5 8 A
EMb58. 0 0 + +. 0 0 0 0. 4 7 A
EMb59. 0 0 + +. 0 0 0 0. 3 6 A B
EMb60. 0 0 + +. 0 0 0 0. 4 6 A B
EMb61. 0 0 + �. 0 0 0 0. 3 6 9 A
EMb62. 0 0 + �. 0 0 0 0. 3 7 9 A
EMb63. 0 0 + �. 0 0 0 0. 4 6 9 A
EMb64. 0 0 + �. 0 0 0 0. 2 6 9 A B
EMb65. 0 0 � +. 0 0 0 0. 2 7 9 A
EMb66. 0 0 � +. 0 0 0 0. 2 8 9 A
EMb67. 0 0 � +. 0 0 0 0. 3 7 9 A
EMb68. 0 0 � +. 0 0 0 0. 2 6 9 A B
EMb69. 0 0 � +. 0 0 0 0. 3 6 9 A B
EMb70. 0 0 � +. 0 0 0 0. 4 6 9 A B
EMb71. + 0 0 0. � 0 � 0. 2 6 9 A B
EMb72. + 0 0 0. � 0 � 0. 3 6 9 A B
EMb73. + 0 0 0. � 0 � 0. 3 7 9 A B
EMb74. + 0 0 0. � 0 0 �. 2 7 9 B
EMb75. + 0 0 0. � 0 0 �. 2 7 A B
EMb76. + 0 0 0. � 0 0 �. 2 6 9 A B
EMb77. + 0 0 0. � 0 0 �. 3 6 9 A B
EMb78. + 0 0 0. � 0 0 �. 3 7 9 A B
EMb79. + 0 0 0. � 0 0 �. 4 6 9 A B
EMb80. + 0 0 0. � 0 0 �. 4 7 9 A B
EMb81. + 0 0 0. 0 0 1 0. 3 6 9 A B
EMb82. + 0 0 0. 0 0 1 0. 3 7 9 A B
EMb83. + 0 0 0. 0 0 + �. 3 6 9 A B
EMb84. + 0 0 0. 0 0 + �. 3 7 9 A B
EMb85. + 0 0 0. 0 0 + �. 4 6 9 A B
EMb86. + 0 0 0. 0 0 + �. 4 7 9 A B
EMb87. + 0 0 0. 0 0 � +. 3 7 9 A B
EMb88. + 0 0 0. 0 0 0 1. 2 7 9 B
EMb89. + 0 0 0. 0 0 0 1. 2 7 A B
EMb90. + 0 0 0. 0 0 0 1. 3 7 9 A B
EMb91. + 0 0 0. 0 0 0 1. 4 7 9 A B
EMb92. � 0 0 �. 0 0 � 0. 4 6 9 A B
EMb93. � 0 0 �. 0 0 � 0. 4 7 9 A B
EMb94. 0 0 1 0. 0 0 0 +. 3 6 9 A B
EMb95. 0 0 + �. 0 0 � 0. 4 6 9 A B
EMb96. 0 0 + �. 0 0 � 0. 4 7 9 A B
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Ïîñòðîåíèå ïðèìåðîâ

EMb01. + + 0 0. 0 0 0 0. 2 7 9 A a = −1, b = 1, α = 0, β = 1− ε(t− 1)2, f = x

H1x = (| x(a) | +x(a))(| x(b) | +x(b)) = 0, H2x ≡ 0, (4)

çäåñü è äàëåå ε > 0 äîñòàòî÷íî ìàëî. Ïîêàæåì, ÷òî ìàêñèìàëüíîãî ðåøåíèÿ íåò.
Ïóñòü x è y � ðåøåíèÿ êðàåâûõ çàäà÷

x′′ = f(t, x, x′), x(a) = β(a), x(b) = α(b), α ≤ x ≤ β, (5)

y′′ = f(t, y, y′), y(a) = α(a), y(b) = β(b), α ≤ y ≤ β. (6)
ßñíî, ÷òî x è y óäîâëåòâîðÿþò óñëîâèÿì (4). Åñëè áû ìàêñèìàëüíîå ðåøåíèå z
ñóùåñòâîâàëî, òî z(a) = β(a) è z(b) = β(b). Íî òîãäà H1z > 0.

EMb02. + + 0 0. 0 0 0 0. 2 8 9 A a = −1, b = 1, α = 0, β = 1 − εt2, f = x è (4).
Îòñóòñòâèå ìàêñèìàëüíîãî ðåøåíèÿ äîêàçûâàåòñÿ àíàëîãè÷íî ïðèìåðó EMb01.

EMb03. + + 0 0. 0 0 0 0. 2 7 9 B a = −1, b = 1, α = max{−(ε+sh 1)(t+1), (sh 1)(t−
1)}, β = ch t, f = x è (4).

EMb04. + + 0 0. 0 0 0 0. 2 8 9 B a = −1, b = 1, α = max{−(ε + sh 1)(t + 1), (ε +
sh 1)(t− 1)}, β = ch t, f = x è (4).

EMb05. + + 0 0. 0 0 0 0. 2 7 A B a = −1, b = 1, α = 0, β = cos ε(t− 1), f = −ε2x è
(4).

EMb06. + + 0 0. 0 0 0 0. 2 8 A B a = −1, b = 1, α = 0, β = cos εt, f = −ε2x è (4).
EMb07. + + 0 0. 0 0 0 0. 2 6 9 A B a = −1, b = 1, α = 0, β = 1 + εt, f = 0 è (4).
EMb08. + + 0 0. 0 0 0 0. 3 6 9 A B a = −1, b = 1, α = 0, β = ch ε(t + 1), f = ε2x è

(4).
EMb09. + + 0 0. 0 0 0 0. 3 7 9 A B a = −1, b = 1, α = 0, β = 1, f = 0 è (4).
EMb10. + + 0 0. 0 0 0 0. 4 6 9 A B a = −1, b = 1, α = 0, β = ch εt, f = ε2x è (4).
EMb11. + 0 + 0. 0 0 0 0. 2 6 9 A B a = −1, b = 1, α = 0, β = 1 + εt, f = 0,

H1x = (| x(a) | +x(a))(| x′(a)− s′(a) | +x′(a)− s′(a)) = 0, H2x ≡ 0, (7)

ãäå s � ðåøåíèå êðàåâîé çàäà÷è (5). Îòñóòñòâèå ìàêñèìàëüíîãî ðåøåíèÿ äîêàçûâàåòñÿ
àíàëîãè÷íî ñëó÷àþ EMb01.

EMb12. + 0 + 0. 0 0 0 0. 3 6 9 A B a = −1, b = 1, α = 0, β = ch ε(t + 1), f = ε2x è
(7).

EMb13. + 0 + 0. 0 0 0 0. 3 7 9 A B a = −1, b = 1, α = 0, β = 1, f = 0 è (7).
EMb14. + 0 + 0. 0 0 0 0. 4 6 9 A B a = −1, b = 1, α = 0, β = ch εt, f = ε2x è (7).
EMb15. + 0 + 0. 0 0 0 0. 4 7 9 A B a = −1, b = 1, α = 0, β = ch ε(t− 1), f = ε2x è

(7).
EMb16. + 0 + 0. 0 0 0 0. 4 8 9 A B a = −1, b = 1, α = 0, β = 1− εt, f = 0 è (7).
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EMb17. + 0 0 +. 0 0 0 0. 2 7 9 A a = −1, b = 1, α = 0, β = 1− ε(t− 1)2, f = x,

H1x = (| x(a) | +x(a))(| x′(b)− s′(b) | +x′(b)− s′(b)) = 0, H2x ≡ 0, (8)

ãäå s � ðåøåíèå êðàåâîé çàäà÷è (5). Îòñóòñòâèå ìàêñèìàëüíîãî ðåøåíèÿ äîêàçûâàåòñÿ
àíàëîãè÷íî ñëó÷àþ EMb01.

EMb18. + 0 0 +. 0 0 0 0. 2 8 9 A a = −1, b = 1, α = 0, β = 1− εt2, f = x è (8).
EMb19. + 0 0 +. 0 0 0 0. 3 8 9 A a = −1, b = 1, α = 0, β = 1− ε(t+1)2, f = x è (8).
EMb20. + 0 0 +. 0 0 0 0. 2 7 9 B a = −1, b = 1, α = max{−(ε+sh 1)(t+1), (sh 1)(t−

1)}, β = ch t, f = x è (8).
EMb21. + 0 0 +. 0 0 0 0. 2 8 9 B a = −1, b = 1, α = max{−(ε + sh 1)(t + 1), (ε +

sh 1)(t− 1)}, β = ch t, f = x è (8).
EMb22. + 0 0 +. 0 0 0 0. 3 8 9 B a = −1, b = 1, α = max{−(sh 1)(t+1), (ε+sh 1)(t−

1)}, β = ch t, f = x è (8).
EMb23. + 0 0 +. 0 0 0 0. 2 7 A B a = −1, b = 1, α = 0, β = cos ε(t− 1), f = −ε2x è

(8).
EMb24. + 0 0 +. 0 0 0 0. 2 8 A B a = −1, b = 1, α = 0, β = cos εt, f = −ε2x è (8).
EMb25. + 0 0 +. 0 0 0 0. 3 8 A B a = −1, b = 1, α = 0, β = cos ε(t + 1), f = −ε2x è

(8).
EMb26. + 0 0 +. 0 0 0 0. 2 6 9 A B a = −1, b = 1, α = 0, β = 1 + εt, f = 0 è (8).
EMb27. + 0 0 +. 0 0 0 0. 3 6 9 A B a = −1, b = 1, α = 0, β = ch ε(t + 1), f = ε2x è

(8).
EMb28. + 0 0 +. 0 0 0 0. 3 7 9 A B a = −1, b = 1, α = 0, β = 1, f = 0 è (8).
EMb29. + 0 0 +. 0 0 0 0. 4 6 9 A B a = −1, b = 1, α = 0, β = ch εt, f = ε2x è (8).
EMb30. + 0 0 +. 0 0 0 0. 4 7 9 A B a = −1, b = 1, α = 0, β = ch ε(t− 1), f = ε2x è

(8).
EMb31. + 0 0 +. 0 0 0 0. 4 8 9 A B a = −1, b = 1, α = 0, β = 1− εt, f = 0 è (8).
EMb32. + 0 0 �. 0 0 0 0. 2 6 A B a = −1, b = π, α = −2−εt, t ∈ [−1, 0], α = −2−ε sh t,

t ∈ [0, π], β = 1, f = 0, t ∈ [−1, 0), f = 0, t ∈ [0, π], x ∈ [0,∞), f = −x, t ∈ [0, π],
x ∈ [−1, 0], f = x + 2, t ∈ [0, π], x ∈ (−∞,−1],

H1x = (| x(a) | +x(a))(| x′(b)− 1 | −x′(b) + 1) = 0, H2x ≡ 0. (9)

Ïîêàæåì, ÷òî ìàêñèìàëüíîãî ðåøåíèÿ íåò. Èç ñóùåñòâîâàíèÿ ðåøåíèé x = −t, t ∈
[−1, 0], x = − sin t, t ∈ [0, π], y = (t + 1)/(π + 1) ñëåäóåò, ÷òî òîëüêî β ìîæåò áûòü
ìàêñèìàëüíûì ðåøåíèåì. Íî H1β > 0.

EMb33. + 0 0 �. 0 0 0 0. 2 7 A B a = −1, b = π, α = −2+ ε ch π− εt sh π, t ∈ [−1, 0],
α = −2 + ε ch(t − π), t ∈ [0, π], β = 1, f = 0, t ∈ [−1, 0), f = 0, t ∈ [0, π], x ∈ [0,∞),
f = −x, t ∈ [0, π], x ∈ [−1, 0], f = x + 2, t ∈ [0, π], x ∈ (−∞,−1] è (9).
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EMb34. + 0 0 �. 0 0 0 0. 3 6 A B a = −1, b = π, α = −2−ε, t ∈ [−1, 0], α = −2−ε ch t,
t ∈ [0, π], β = 1, f = 0, t ∈ [−1, 0), f = 0, t ∈ [0, π], x ∈ [0,∞), f = −x, t ∈ [0, π],
x ∈ [−1, 0], f = x + 2, t ∈ [0, π], x ∈ (−∞,−1] è (9).

EMb35. + 0 0 �. 0 0 0 0. 3 7 A B a = −1, b = π, α = −2, β = 1, f = 0, t ∈ [−1, 0),
f = 0, t ∈ [0, π], x ∈ [0,∞), f = −x, t ∈ [0, π], x ∈ [−1, 0], f = x + 2, t ∈ [0, π],
x ∈ (−∞,−1] è (9).

EMb36. + 0 0 �. 0 0 0 0. 4 6 A B a = −1, b = π, α = −2 − ε ch π/2 + εt sh π/2,
t ∈ [−1, 0], α = −2− ε ch(t− π/2), t ∈ [0, π], β = 1, f = 0, t ∈ [−1, 0), f = 0, t ∈ [0, π],
x ∈ [0,∞), f = −x, t ∈ [0, π], x ∈ [−1, 0], f = x + 2, t ∈ [0, π], x ∈ (−∞,−1] è (9).

EMb37. + 0 0 �. 0 0 0 0. 4 7 A B a = −1, b = π, α = −2− ε ch π + εt sh π, t ∈ [−1, 0],
α = −2 − ε ch(t − π), t ∈ [0, π], β = 1, f = 0, t ∈ [−1, 0), f = 0, t ∈ [0, π], x ∈ [0,∞),
f = −x, t ∈ [0, π], x ∈ [−1, 0], f = x + 2, t ∈ [0, π], x ∈ (−∞,−1] è (9).

EMb38. � 0 0 �. 0 0 0 0. 2 6 9 A a = −1, b = 1, α = 0, β = 1 + εt, f = x,

H1x = −(| x(a) | +x(a))(| x′(b)− 4ε | +x′(b)− 4ε) = 0, H2x ≡ 0. (10)

Ïîêàæåì, ÷òî ìàêñèìàëüíîãî ðåøåíèÿ íåò. Îáîçíà÷èì ÷åðåç z ðåøåíèå çàäà÷è Äèðèõëå

z′′ = f(t, z, z′), z(a) = β(a), z(b) = β(b), α ≤ z ≤ β, (11)

÷åðåç x � ðåøåíèå êðàåâîé çàäà÷è

x′′ = f(t, x, x′), x(a) = β(a), x′(b) = 0, α ≤ x ≤ z (12)

è ÷åðåç y � ðåøåíèå êðàåâîé çàäà÷è (6). ßñíî, ÷òî ìàêñèìàëüíîå ðåøåíèå EMb38
äîëæíî ñîâïàäàòü ñ z, íî H1z > 0.

EMb39. � 0 0 �. 0 0 0 0. 2 7 9 A a = −1, b = 1, α = 0, β = 1− ε(t− 1)2, f = x è (10).
EMb40. � 0 0 �. 0 0 0 0. 3 6 9 A a = −1, b = 1, α = 0, β = 1+ ε(t+1)2, f = x è (10).
EMb41. � 0 0 �. 0 0 0 0. 3 7 9 A a = −1, b = 1, α = 0, β = 1, f = x è (10).
EMb42. � 0 0 �. 0 0 0 0. 4 6 9 A a = −1, b = 1, α = 0, β = 1 + εt2, f = x è (10).
EMb43. � 0 0 �. 0 0 0 0. 4 7 9 A a = −1, b = 1, α = 0, β = 1+ ε(t− 1)2, f = x è (10).
EMb44. 0 0 1 0. 0 0 0 0. 3 5 7 A Ïóñòü c ∈ (0, π) � êîðåíü óðàâíåíèÿ cos3 c = 27 sin2 c,

a = −1, b = π + 1, α � ðåøåíèå êðàåâîé çàäà÷è

α′′ = f(t, α, α′), α′(a) = 0, α(b) = 0, α′(b) = 0, α(t) < 0, t ∈ [a, π − c), (13)

β = 1, t ∈ [−1, π], β = (π + 1 − t)3, t ∈ [π, π + 1], f = 0, t ∈ [−1, 0), f = 0, t ∈ [0, π],
x ∈ [0,∞), f = 6x1/3, t ∈ [π, π + 1], x ∈ [0,∞), f = −x, t ∈ [0, π − c), x ∈ [−1, 0],
f = x + 2, t ∈ [0, π − c), x ∈ (−∞,−1], f = 6x1/3, t ∈ [π − c, π + 1], x ∈ (−∞, 0],

H1x = −x′(a)(x′(a) + 1) = 0, H2x ≡ 0. (14)

Ïîêàæåì, ÷òî ìàêñèìàëüíîãî ðåøåíèÿ íåò. Îáîçíà÷èì ÷åðåç x ðåøåíèå çàäà÷è Êîøè

x′′ = f(t, x, x′), x(a) = 1, x′(a) = −1, α ≤ x ≤ β.

Ïóñòü y = 0. ßñíî, ÷òî x è y óäîâëåòâîðÿþò óñëîâèÿì (14) è ìàêñèìàëüíîå ðåøåíèå
EMb44 äîëæíî ñîâïàäàòü ñ ðåøåíèåì z çàäà÷è (11), íî H1z > 0.
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EMb45. 0 0 1 0. 0 0 0 0. 3 5 8 A a = −1, b = π, α � ðåøåíèå êðàåâîé çàäà÷è

α′′ = f(t, α, α′), α′(a) = 0, α(b) = 0, α(t) < 0, t ∈ [a, b),

β = 1, t ∈ [−1, 0], β = 1− t/π, t ∈ [0, π], f = 0, t ∈ [−1, 0), f = 0, t ∈ [0, π], x ∈ [0,∞),
f = −x, t ∈ [0, π], x ∈ [−1, 0], f = x + 2, t ∈ [0, π], x ∈ (−∞,−1] è (14). Oòcyòcòâèe
ìaêcèìaëüíoão peøeíèÿ äoêaçûâaeòcÿ aíaëoãè÷ío ïpèìepy EMb44.

EMb46. 0 0 1 0. 0 0 0 0. 3 6 9 A a = −1, b = 1, α = 0, β = 1 + ε(t + 1)2, f = x,

H1x = x′(a)(x′(a)− s′(a)) = 0, H2x ≡ 0, (15)

ãäe s � peøeíèe êpaeâoé çaäa÷è (5). Ïoêaæeì, ÷òo ìaêcèìaëüíoão peøeíèÿ íeò.
Oáoçía÷èì ÷epeç y peøeíèe êpaeâoé çaäa÷è

y′′ = f(t, y, y′), y′(a) = 0, y(b) = β(b), α ≤ y ≤ β. (16)

ßcío, ÷òo ìaêcèìaëüíoe peøeíèe EMb46 äoëæío coâïaäaòü c peøeíèeì z çaäa÷è
(11), ío H1z < 0.

EMb47. 0 0 1 0. 0 0 0 0. 3 7 9 A a = −1, b = 1, α = 0, β = 1, f = x è (15).
EMb48. 0 0 1 0. 0 0 0 0. 3 8 9 A a = −1, b = 1, α = 0, β = 1− ε(t+1)2, f = x è (15).
EMb49. 0 0 1 0. 0 0 0 0. 4 5 7 A B Ïycòü c ∈ (0, π) � êopeíü ypaâíeíèÿ cos3 c =

27 sin2 c, d ∈ (0, 1) � êopeíü ypaâíeíèÿ 2d3 − 3(π + 2)d2 + 1 = 0, a = −1, b = π + 1,
α � peøeíèe êpaeâoé çaäa÷è (13), β = d3 − 3d2(t − π − 1 + d), t ∈ [−1, π + 1 − d],
β = (π + 1 − t)3, t ∈ [π + 1 − d, π + 1], f = 0, t ∈ [−1, 0), f = 0, t ∈ [0, π + 1 − d),
x ∈ [0,∞), f = 6x1/3, t ∈ [π +1− d, π +1], x ∈ [0,∞), f = −x, t ∈ [0, π− c), x ∈ [−1, 0],
f = x + 2, t ∈ [0, π − c), x ∈ (−∞,−1], f = 6x1/3, t ∈ [π − c, π + 1], x ∈ (−∞, 0] è (14).
Oòcyòcòâèe ìaêcèìaëüíoão peøeíèÿ äoêaçûâaeòcÿ aíaëoãè÷ío ïpèìepy EMb44.

EMb50. 0 0 1 0. 0 0 0 0. 4 5 8 A B a = −1, b = π, α � ðåøåíèå êðàåâîé çàäà÷è

α′′ = f(t, α, α′), α′(a) = 0, α(b) = 0, α(t) < 0, t ∈ [a, b),

β = (π − t)/(π + 1), f = 0, t ∈ [−1, 0), f = 0, t ∈ [0, π], x ∈ [0,∞), f = −x, t ∈ [0, π],
x ∈ [−1, 0], f = x + 2, t ∈ [0, π], x ∈ (−∞,−1] è (14). Oòcyòcòâèe ìaêcèìaëüíoão
peøeíèÿ äoêaçûâaeòcÿ aíaëoãè÷ío ïpèìepy EMb44.

EMb51. 0 0 1 0. 0 0 0 0. 2 6 9 A B a = 0, b = 1, α = 0, β = (t + 1)/2, f = 0,

H1x = x′(a)(1− x′(a)) = 0, H2x ≡ 0. (17)

Ïoêaæeì, ÷òo ìaêcèìaëüíoão peøeíèÿ íeò. Ïycòü x = 1/2 è y = t. ßcío, ÷òo x è y
yäoâëeòâopÿþò ycëoâèÿì (17). Cëeäoâaòeëüío, ìaêcèìaëüíûì peøeíèeì ìoæeò áûòü
òoëüêo β, ío H1β > 0.

EMb52. 0 0 1 0. 0 0 0 0. 4 6 9 A B a = −1, b = ε, α = 0, β = ch t, f = x,

H1x = x′(a)(s′(a)− x′(a)) = 0, H2x ≡ 0, (18)

ãäe s � peøeíèe êpaeâoé çaäa÷è (5). Ïoêaæeì, ÷òo ìaêcèìaëüíoão peøeíèÿ íeò. Ïycòü
x = s è y � peøeíèe êpaeâoé çaäa÷è (16). ßcío, ÷òo x è y yäoâëeòâopÿþò ycëoâèÿì
(17). Cëeäoâaòeëüío, ìaêcèìaëüíûì peøeíèeì ìoæeò áûòü òoëüêo β, ío H1β > 0.
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EMb53. 0 0 1 0. 0 0 0 0. 4 7 9 A B a = −1, b = 0, α = 0, β = ch t, f = x è (18).
EMb54. 0 0 1 0. 0 0 0 0. 4 8 9 A B a = −1, b = −ε, α = 0, β = ch t, f = x è (18).
EMb55. 0 0 + +. 0 0 0 0. 3 5 8 A a = −1, b = π, α � peøeíèe êpaeâoé çaäa÷è

α′′ = f(t, α, α′), α′(a) = 0, α(b) = 0, α(t) < 0, t ∈ [a, b),

β = 1, t ∈ [−1, 0], β = 1− t/π, t ∈ [0, π], f = 0, t ∈ [−1, 0), f = 0, t ∈ [0, π], x ∈ [0,∞),
f = −x, t ∈ [0, π], x ∈ [−1, 0], f = x + 2, t ∈ [0, π], x ∈ (−∞,−1],

H1x = (| x′(a) | −x′(a))(x′(b)− s′(b)− | x′(b)− s′(b) |) = 0, H2x ≡ 0, (19)
ãäe s � peøeíèe çaäa÷è Koøè

s′′ = f(t, s, s′), s(a) = 1, s′(a) = −1, α ≤ s ≤ β.

Oòcyòcòâèe ìaêcèìaëüíoão peøeíèÿ äoêaçûâaeòcÿ aíaëoãè÷ío ïpèìepy EMb44.
EMb56. 0 0 + +. 0 0 0 0. 3 7 A a = −1, b = π, α � ðåøåíèå êðàåâîé çàäà÷è

α′′ = f(t, α, α′), α′(a) = 0, α′(b) = β′(b), α < −2, (20)
β = 1, t ∈ [−1, 0], β = 1− t/π, t ∈ [0, π], f = 0, t ∈ [−1, 0), f = 0, t ∈ [0, π], x ∈ [0,∞),
f = −x, t ∈ [0, π], x ∈ [−1, 0], f = x + 2, t ∈ [0, π], x ∈ (−∞,−1] è (19). Oòcyòcòâèe
ìaêcèìaëüíoão peøeíèÿ äoêaçûâaeòcÿ aíaëoãè÷ío ïpèìepy EMb44.

EMb57. 0 0 + +. 0 0 0 0. 4 5 8 A a = −1, b = π, α � ðåøåíèå êðàåâîé çàäà÷è
α′′ = f(t, α, α′), α′(a) = ε, α(b) = 0, α(t) < 0, t ∈ [a, b), (21)

β = 1, t ∈ [−1, 0], β = 1− t/π, t ∈ [0, π], f = 0, t ∈ [−1, 0), f = 0, t ∈ [0, π], x ∈ [0,∞),
f = −x, t ∈ [0, π], x ∈ [−1, 0], f = x + 2, t ∈ [0, π], x ∈ (−∞,−1] è (19). Oòcyòcòâèe
ìaêcèìaëüíoão peøeíèÿ äoêaçûâaeòcÿ aíaëoãè÷ío ïpèìepy EMb44.

EMb58. 0 0 + +. 0 0 0 0. 4 7 A a = −1, b = π, α � ðåøåíèå êðàåâîé çàäà÷è
α′′ = f(t, α, α′), α′(a) = ε, α′(b) = β′(b), α < −2, (22)

β = 1, t ∈ [−1, 0], β = 1− t/π, t ∈ [0, π], f = 0, t ∈ [−1, 0), f = 0, t ∈ [0, π], x ∈ [0,∞),
f = −x, t ∈ [0, π], x ∈ [−1, 0], f = x + 2, t ∈ [0, π], x ∈ (−∞,−1] è (19). Oòcyòcòâèe
ìaêcèìaëüíoão peøeíèÿ äoêaçûâaeòcÿ aíaëoãè÷ío ïpèìepy EMb44.

EMb59. 0 0 + +. 0 0 0 0. 3 6 A B a = −π, b = 1, α � ðåøåíèå êðàåâîé çàäà÷è
α′′ = f(t, α, α′), α′(a) = β′(a), α′(b) = 0, α < −2, (23)

β = (t + π)/(1 + π), f = 0, t ∈ [−π, 0), x ∈ [0,∞), f = −x, t ∈ [−π, 0), x ∈ [−1, 0],
f = x + 2, t ∈ [−π, 0), x ∈ (−∞,−1], f = 0, t ∈ [0, 1],

H1x = (| x′(a)− s′(a) | +x′(a)− s′(a))(| x′(b) | +x′(b)) = 0, H2x ≡ 0, (24)
ãäå s � ðåøåíèå çàäà÷è Êîøè

s′′ = f(t, s, s′), s(1) = 1, s′(1) = 1. (25)
Ïîêàæåì, ÷òî ìàêñèìàëüíîãî ðåøåíèÿ íåò. Ïóñòü x = s è y = 0. ßñíî, ÷òî x è y
óäîâëåòâîðÿþò óñëîâèÿì (24). Ñëåäîâàòåëüíî, ìàêñèìàëüíûì ðåøåíèåì ìîæåò áûòü
òîëüêî β, íî H1β > 0.
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EMb60. 0 0 + +. 0 0 0 0. 4 6 A B a = −π, b = 1, α � ðåøåíèå êðàåâîé çàäà÷è

α′′ = f(t, α, α′), α′(a) = β′(a) + ε, α′(b) = 0, α < −2, (26)

β = (t + π)/(1 + π), f = 0, t ∈ [−π, 0), x ∈ [0,∞), f = −x, t ∈ [−π, 0), x ∈ [−1, 0],
f = x + 2, t ∈ [−π, 0), x ∈ (−∞,−1], f = 0, t ∈ [0, 1] è (24).

EMb61. 0 0 + �. 0 0 0 0. 3 6 9 A a = −1, b = 1, α = 0, β = 1 + ε(t + 1)2, f = x,

H1x = (x′(a) + 2ε− | x′(a) + 2ε |)(| x′(b) | +x′(b)) = 0, H2x ≡ 0. (27)

Ïîêàæåì, ÷òî ìàêñèìàëüíîãî ðåøåíèÿ íåò. Ïóñòü x � ðåøåíèå êðàåâîé çàäà÷è (12),
à y � ðåøåíèå êðàåâîé çàäà÷è (16). ßñíî, ÷òî x è y óäîâëåòâîðÿþò óñëîâèÿì (27).
Ñëåäîâàòåëüíî, ìàêñèìàëüíîå ðåøåíèå z äîëæíî óäîâëåòâîðÿòü óñëîâèÿì z(a) =
β(a) è z(b) = β(b), íî òîãäà H1z < 0.

EMb62. 0 0 + �. 0 0 0 0. 3 7 9 A a = −1, b = 1, α = 0, β = 1, f = x è (27).
EMb63. 0 0 + �. 0 0 0 0. 4 6 9 A a = −1, b = 1, α = 0, β = 1 + εt2, f = x è (27).
EMb64. 0 0 + �. 0 0 0 0. 2 6 9 A B a = 0, b = 1, α = 0, β = (t + 1)/2, f = 0,

H1x = (| x′(a) | +x′(a))(| x′(b)− 1 | −x′(b) + 1) = 0, H2x ≡ 0.

Îòñóòñòâèå ìàêñèìàëüíîãî ðåøåíèÿ äîêàçûâàåòñÿ àíàëîãè÷íî ïðèìåðó EMb51.
EMb65. 0 0 � +. 0 0 0 0. 2 7 9 A a = −1, b = 1, α = 0, β = 1− ε(t− 1)2, f = x,

H1x = (| x′(a) | −x′(a))(| x′(b) | +x′(b)) = 0, H2x ≡ 0. (28)

Îòñóòñòâèå ìàêñèìàëüíîãî ðåøåíèÿ äîêàçûâàåòñÿ àíàëîãè÷íî ïðèìåðó EMb61.
EMb66. 0 0 � +. 0 0 0 0. 2 8 9 A a = −1, b = 1, α = 0, β = 1− εt2, f = x è (28).
EMb67. 0 0 � +. 0 0 0 0. 3 7 9 A a = −1, b = 1, α = 0, β = 1, f = x è (28).
EMb68. 0 0 � +. 0 0 0 0. 2 6 9 A B a = ε, b = 1, α = 0, β = ch t, f = x,

H1x = (| x′(a)− s′(a) | −x′(a) + s′(a))(| x′(b) | +x′(b)) = 0, H2x ≡ 0, (29)

ãäå s � ðåøåíèå êðàåâîé çàäà÷è (6). Ïîêàæåì, ÷òî ìàêñèìàëüíîãî ðåøåíèÿ íåò. Ïóñòü
x � ðåøåíèå êðàåâîé çàäà÷è (12) è y = s. ßñíî, ÷òî x è y óäîâëåòâîðÿþò óñëîâèÿì
(29). Ñëåäîâàòåëüíî, ìàêñèìàëüíîå ðåøåíèå ñîâïàäàåò ñ β, íî H1β > 0.

EMb69. 0 0 � +. 0 0 0 0. 3 6 9 A B a = 0, b = 1, α = 0, β = ch t, f = x è (29).
EMb70. 0 0 � +. 0 0 0 0. 4 6 9 A B a = −ε, b = 1, α = 0, β = ch t, f = x è (29).
EMb71. + 0 0 0. � 0 � 0. 2 6 9 A B a = ε, b = 1, α = 0, β = ch t, f = x,

H1x =| x(a)− β(a)/2 | +x(a)− β(a)/2 = 0,
H2x = −(| x(a) | +x(a))(| x′(a)− sh ε | +x′(a)− sh ε) = 0.

(30)

Ïîêàæåì, ÷òî ìàêñèìàëüíîãî ðåøåíèÿ íåò. Ïóñòü x = (ch t)/2 è y �ðåøåíèå êðàåâîé
çàäà÷è (6). ßñíî, ÷òî x è y óäîâëåòâîðÿþò óñëîâèÿì (30). Ñëåäîâàòåëüíî, ìàêñèìàëüíîå
ðåøåíèå z äîëæíî óäîâëåòâîðÿòü óñëîâèÿì z(a) = x(a) è z(b) = β(b), íî òîãäà
H2z < 0.
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EMb72. + 0 0 0. � 0 � 0. 3 6 9 A B a = 0, b = 1, α = 0, β = ch t, f = x è (30).
EMb73. + 0 0 0. � 0 � 0. 3 7 9 A B a = 0, b = 1, α = 0, β = 1, f = 0 è (30).

Îòñóòñòâèå ìàêñèìàëüíîãî ðåøåíèÿ äîêàçûâàåòñÿ àíàëîãè÷íî ïðèìåðó EMb71.
EMb74. + 0 0 0. � 0 0 �. 2 7 9 B a = −1, b = 1, α = −1 − t, t ∈ [−1, 0], α = −1,

t ∈ [0, 1], β = 2, f = 0,

H1x =| x(a)− β(a)/2 | +x(a)− β(a)/2 = 0,
H2x = −(| x(a) | +x(a))(| x′(b)− ε | +x′(b)− ε) = 0.

(31)

Ïîêàæåì, ÷òî ìàêñèìàëüíîãî ðåøåíèÿ íåò. Ïóñòü x = β/2 è y �ðåøåíèå êðàåâîé
çàäà÷è (6). ßñíî, ÷òî x è y óäîâëåòâîðÿþò óñëîâèÿì (31). Ñëåäîâàòåëüíî, ìàêñè-
ìàëüíîå ðåøåíèå z äîëæíî óäîâëåòâîðÿòü óñëîâèÿì z(a) = β(a)/2 è z(b) = β(b), íî
òîãäà H2z < 0.

EMb75. + 0 0 0. � 0 0 �. 2 7 A B a = −1, b = 1, α = 0, β = cos ε(t− 1), f = −ε2x è
(31).

EMb76. + 0 0 0. � 0 0 �. 2 6 9 A B a = −1, b = 1, α = 0, β = 1 + εt, f = 0 è (31).
EMb77. + 0 0 0. � 0 0 �. 3 6 9 A B a = −1, b = 1, α = 0, β = ch ε(t + 1), f = ε2x è

(31).
EMb78. + 0 0 0. � 0 0 �. 3 7 9 A B a = −1, b = 1, α = 0, β = 1, f = 0 è (31).
EMb79. + 0 0 0. � 0 0 �. 4 6 9 A B a = −1, b = 1, α = 0, β = ch εt, f = ε2x è (31).
EMb80. + 0 0 0. � 0 0 �. 4 7 9 A B a = −1, b = 1, α = 0, β = ch ε(t− 1), f = ε2x è

(31).
EMb81. + 0 0 0. 0 0 1 0. 3 6 9 A B a = 0, b = 1, α = 0, β = ch εt, f = ε2x,

H1x =| x(a)− 1/2 | +x(a)− 1/2 = 0,
H2x = x′(a)(x′(a)− s′(a)) = 0,

(32)

ãäå s � ðåøåíèå êðàåâîé çàäà÷è (6). Ïîêàæåì, ÷òî ìàêñèìàëüíîãî ðåøåíèÿ íåò. Ïóñòü
x = β/2, à y � ðåøåíèå êðàåâîé çàäà÷è (6). ßñíî, ÷òî x è y óäîâëåòâîðÿþò óñëîâèÿì
(32). Ñëåäîâàòåëüíî, ìàêñèìàëüíîå ðåøåíèå z äîëæíî óäîâëåòâîðÿòü óñëîâèÿì z(a) =
1/2 è z(b) = β(b), íî òîãäà H2z < 0.

EMb82. + 0 0 0. 0 0 1 0. 3 7 9 A B a = 0, b = 1, α = 0, β = 1, f = 0 è (32).
EMb83. + 0 0 0. 0 0 + �. 3 6 9 A B a = −1, b = 1, α = −ε ch(t + 1), β = 2, f = 0,

x ∈ [0,∞), f = x, x ∈ (−∞, 0],

H1x =| x(a)− 1 | +x(a)− 1 = 0,
H2x = x′(a)− ϕ(x′(b)) = 0,

(33)

ãäå ϕ(y) = y − max{εy(1 − y), 0}. Ïîêàæåì, ÷òî ìàêñèìàëüíîãî ðåøåíèÿ íåò. Ïóñòü
x = 1 è y = t + 1. ßñíî, ÷òî x è y óäîâëåòâîðÿþò óñëîâèÿì (33). Ñëåäîâàòåëüíî,
ìàêñèìàëüíîå ðåøåíèå z = (t + 3)/2, íî òîãäà H2z > 0.

EMb84. + 0 0 0. 0 0 + �. 3 7 9 A B a = −1, b = 1, α = 0, β = 2, f = 0 è (33).
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EMb85. + 0 0 0. 0 0 + �. 4 6 9 A B a = −1, b = 1, α = −ε ch t, β = 2, f = 0,
x ∈ [0,∞), f = x, x ∈ (−∞, 0] è (33).

EMb86. + 0 0 0. 0 0 + �. 4 7 9 A B a = −1, b = 1, α = −ε ch(t − 1), β = 2, f = 0,
x ∈ [0,∞), f = x, x ∈ (−∞, 0] è (33).

EMb87. + 0 0 0. 0 0 � +. 3 7 9 A B a = −1, b = 1, α = 0, β = 2, f = 0,

H1x =| x(a)− 1 | +x(a)− 1 = 0,

H2x = −x′(a) + ϕ(x′(b)) = 0.

Îòñóòñòâèå ìàêñèìàëüíîãî ðåøåíèÿ äîêàçûâàåòñÿ àíàëîãè÷íî ïðèìåðó EMb83.
EMb88. + 0 0 0. 0 0 0 1. 2 7 9 B a = −1, b = 1, α = −t − 1, t ∈ [−1, 0], α = −1,

t ∈ [0, 1], β = 2, f = 0,

H1x =| x(a)− 1 | +x(a)− 1 = 0,
H2x = x′(b)(x′(b)− 1) = 0.

(34)

Îòñóòñòâèå ìàêñèìàëüíîãî ðåøåíèÿ äîêàçûâàåòñÿ àíàëîãè÷íî ïðèìåðó EMb83.
EMb89. + 0 0 0. 0 0 0 1. 2 7 A B a = −1, b = π, α = −2 + ε ch(t− π), β = 2, f = 0,

t ∈ [−1, 0), f = 0, t ∈ [0, π], x ∈ [0,∞), f = −x, t ∈ [0, π], x ∈ [−1, 0], f = x + 2,
t ∈ [0, π], x ∈ (−∞,−1],

H1x =| x(a)− 1 | +x(a)− 1 = 0,
H2x = x′(b)(x′(b)− 2/(π + 1))(x′(b)− 1) = 0.

(35)

Ïîêàæåì, ÷òî ìàêñèìàëüíîãî ðåøåíèÿ íåò. Ïóñòü x = −t, t ∈ [−1, 0], x = − sin t,
t ∈ [0, π] è y = 2(t + 1)/(π + 1). ßñíî, ÷òî x è y óäîâëåòâîðÿþò óñëîâèÿì (35).
Ñëåäîâàòåëüíî, ìàêñèìàëüíîå ðåøåíèå z = 1 + (t + 1)/(π + 1), íî òîãäà H2z > 0.

EMb90. + 0 0 0. 0 0 0 1. 3 7 9 A B a = −1, b = 1, α = 0, β = 2, f = 0 è (34).
Îòñóòñòâèå ìàêñèìàëüíîãî ðåøåíèÿ äîêàçûâàåòñÿ àíàëîãè÷íî ïðèìåðó EMb83.

EMb91. + 0 0 0. 0 0 0 1. 4 7 9 A B a = −1, b = 1, α = −ε ch(t − 1), β = 2, f = 0,
x ∈ [0,∞), f = x, x ∈ (−∞, 0] è (34).

EMb92. � 0 0 �. 0 0 � 0. 4 6 9 A B a = −1, b = ε, α = 0, β = ch t, f = x,

H1x = −(| x(a) | +x(a))(| x′(b)− sh ε | +x′(b)− sh ε) = 0,
H2x =| x′(a) + (sh 1)/2 | −x′(a)− (sh 1)/2 = 0.

(36)

Ïîêàæåì, ÷òî ìàêñèìàëüíîãî ðåøåíèÿ íåò. Ïóñòü x = (ch t)/2 è y � ðåøåíèÿ êðàåâîé
çàäà÷è (6). ßñíî, ÷òî x è y óäîâëåòâîðÿþò óñëîâèÿì (36). Ñëåäîâàòåëüíî, ìàêñèìàëü-
íîå ðåøåíèå z äîëæíî óäîâëåòâîðÿòü óñëîâèÿì z(ε) = β(ε) è z′(ε) = β′(ε), íî òîãäà
H2z > 0.

EMb93. � 0 0 �. 0 0 � 0. 4 7 9 A B a = −1, b = 0, α = 0, β = ch t, f = x è (36).
Îòñóòñòâèå ìàêñèìàëüíîãî ðåøåíèÿ äîêàçûâàåòñÿ àíàëîãè÷íî ïðèìåðó EMb92.
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EMb94. 0 0 1 0. 0 0 0 +. 3 6 9 A B a = 0, b = 1, α = 0, β = ch t, f = x,

H1x = x′(a)(x′(a)− s′(a)) = 0,
H2x =| x′(b)− (sh 1)/2 | +x′(b)− (sh 1)/2 = 0,

(37)

ãäå s � ðåøåíèå êðàåâîé çàäà÷è (5).Ïîêàæåì, ÷òî ìàêñèìàëüíîãî ðåøåíèÿ íåò. Ïóñòü
x = s è y = (ch t)/2. ßñíî, ÷òî x è y óäîâëåòâîðÿþò óñëîâèÿì (37). Ñëåäîâàòåëüíî,
ìàêñèìàëüíîå ðåøåíèå z óäîâëåòâîðÿåò óñëîâèÿì z(a) = β(a) è z′(a) = β′(a), íî òîãäà
H2z > 0.

EMb95. 0 0 + �. 0 0 � 0. 4 6 9 A B a = −1, b = 1, α = − ch t, β = ch t, f = x,

H1x = x′(a)− δ(− sh 1, x′(a), sh 1)− x′(b) + δ(− sh 1, x′(b), sh 1) = 0,
H2x =| x′(a) | −x′(a) = 0,

(38)

ãäå ïðè x ≤ z, δ(x, y, z) = x ïðè y < x, δ(x, y, z) = y ïðè x ≤ y ≤ z è δ(x, y, z) = z ïðè
y > z. Ïîêàæåì, ÷òî ìàêñèìàëüíîãî ðåøåíèÿ íåò. Ïóñòü x � ðåøåíèå êðàåâîé çàäà÷è

x′′ = f(t, x, x′), x′(a) = 0, x′(b) = β′(b),

à y � ðåøåíèå êðàåâîé çàäà÷è (6). ßñíî, ÷òî x è y óäîâëåòâîðÿþò óñëîâèÿì (38).
Ñëåäîâàòåëüíî, ìàêñèìàëüíîå ðåøåíèå z óäîâëåòâîðÿåò óñëîâèÿì 0 ≤ z′(a) < α′(a) è
z(b) = β(b), íî òîãäà H1z < 0.

EMb96. 0 0 + �. 0 0 � 0. 4 7 9 A B a = −1, b = 0, α = − ch t, β = ch t, f = x,

H1x = x′(a)− δ(− sh 1, x′(a), sh 1)− x′(b)/ ch 1 = 0,
H2x =| x′(a) | −x′(a) = 0.

(39)

Ïîêàæåì, ÷òî ìàêñèìàëüíîãî ðåøåíèÿ íåò. Ïóñòü x = 0, à y � ðåøåíèå êðàåâîé
çàäà÷è (6). Ìîæíî óáåäèòüñÿ, ÷òî x è y óäîâëåòâîðÿþò óñëîâèÿì (39). Ñëåäîâàòåëüíî,
ìàêñèìàëüíîå ðåøåíèå z óäîâëåòâîðÿåò óñëîâèÿì 0 ≤ z′(a) < sh 1 è z(b) = β(b). Ëåãêî
óáåäèòüñÿ, ÷òî òàêîå ðåøåíèå íå óäîâëåòâîðÿåò óñëîâèþ H1z = 0.
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