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x(n) = f(t, x, x′, · · · , x(n−1)) (E)n

,�-�.�/�!�0�1
x1 = x, x2 = x′, · · · , xn = x(n−1)
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x′1 = x2,

. . . . . . . . . . . . . . . . . . . . .

x′n−1 = xn,

x′n = f(t, x1, · · · , xn),

A
(E)n ;�B�C�D�E

x(τ) = ξ0, x′(τ) = ξ1, · · · , x(n−1)(τ) = ξn−1 (8.1)

F�G�H =�>�*�+�?�; 8�9 B<C�D<E�@
x1(τ) = ξ0, x2(τ) = ξ1, · · · , xn(τ) = ξn−1.

I�J�K�L =�>�M #ON�P�Q<R�S<T<U�V<W *<+�?<;�X<Y #OZ<3<5<[�\ *�+ (E)n ]^�_4`�a #4b
f(t, x1, · · · , xn)

WdcOe
R : |t− τ | ≤ a, |x1 − ξ0| + · · · + |xn − ξn−1| ≤ b (8.2)

]gfgh #4F *i+ (E)n jgk BgCgDlE (8.1) ;gm W |t − τ | ≤ h ]gn ,g#4olp
h = min{a, b

M
},
A

M q 0<1 |x2| + · · · + |xn| + |f(t, x1, · · · , xn)|
,

R ] ;<rs ]ut _wvua #xb f(t, x1, x2, · · · , xn)
,

(t, x1, x2, · · · , xn) y{z e G | fuh #wF
(E)n ;uru}u~u�u�um #���3d�O��#��O������7 ����m�������m�; n ,d� zO� H��su� � z a < t < b, �u�u� t→ a+ � t→ b− � #�� (t, ϕ(t), ϕ′(t), · · · , ϕ(n−1)(t))�uW

G ;u� t _ b f(t, x1, · · · , xn)
,
R ]ufuh # � j�k<�d� D�E #w� n ,<��1

N , ������r�} (t, x1, · · · , xn), (t, y1, · · · , yn) ∈ R,
Z�U

|f(t, x1, · · · , xn) − f(t, y1, · · · , yn)| ≤ N(|x1 − y1| + · · ·+ |xn − yn|),

F *�+ (E)n

,�� s � z |t− τ | ≤ h ]���� U s�� m # j�k B<C�D<E (8.1).  U �u¡u¢{£ T�U�¤�Q�¥�¦�S�§�¨ ;�X�Y _ª©�« 3�5�¬�H�­d®d¯O°²±�³�7 _
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1. ¶ x = ϕ(t) � x = ψ(t) ·�¸�q�¹�*�+
x′′ + sin x = 0

j�k B�C�D�E x(0) = π
2
, x′(0) = 0 � x(0) = 0, x′(0) = 2 ;�m _4ºd» @

1) ϕ(t) � ψ(t) ¼ 3�����W�½ � t ¾��
2) ϕ(t) � ψ(t) ·�¸�q�¿ 0�1 ��À 0�1 �
3) |ϕ(t)| ≤ π

2
, |ψ(t)| ≤ π, t ∈ (−∞,+∞);

4) ψ′(t) > 0, � ψ(t) → π, � t→ +∞.ÁÃÂ @Ä*Ã+ÃÅÃÆuÇ 5 2x′, È 3ÃÉ £ ϕ′2(t) ≡ 2 cosϕ(t), ψ′2(t) ≡ 2(1+cosψ(t)).É�ÊdËOÌ�Í
x = π Î�q�Ï�*�+�;�m _

2.
ºd» 8�Ð *�+�;�r s m<¼ 3<�<��W<½ � t ¾ _

1) x′′ + x + 2x3 = 0;

2) x′′ + x′ + x+ 2x3 = 0.Á�Â @4*�+�Å���Ç 5 2x′.

3. Ñ�Ò�Ó 0�1 f(t, x1, x2)
W

(t, x1, x2) ydz f�h 3 ( _ ¶�B�CÕÔOÖ
x′′ = f(t, x, x′), x(τ) = ξ0, x′(τ) = ξ1

;�m H x = ϕ(t, τ, ξ0, ξ1). ×�¢d£ ∂ϕ

∂τ
, ∂ϕ

∂ξ0
, ∂ϕ

∂ξ1

T j�k ;�B�CdÔOÖ _
4.
a Y f(t, x1, x2) q (t, x1, x2) y{z U t ; fuh 3 ( 0u1�# � ∂f

∂x1

(t, x1, x2)≥

0,
F ��CdÔOÖ

x′′ = f(t, x, x′), x(0) = 0 = x(1)

;�m n ,�#4Ø s _Á�Â @ ��Ù ºd» ] Ö<Ú 0<1 ϕ(t, 0, 0, ξ1)
W

0 ≤ t ≤ 1 n ,�# � U�Ø s ; ξ1�u� ϕ(1, 0, 0, ξ1)= 0.
2 s � �uÙ ºd» @ ∂ϕ

∂ξ1
(1, 0, 0, ξ1) > 0 Û UuÜu1 δ1, δ2, �u�

ϕ(1, 0, 0, δ1) ≤ 0 ≤ ϕ(1, 0, 0, δ2).
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