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���ÄÄÄXXXÚÚÚ:

x′ = f(x), x ∈ Rn (1)

������mmmµµµx������������mmmRn¡¡¡���������mmm.

;;;���µµµ)))���÷÷÷t¶¶¶OOO\\\������333������mmm¥¥¥���ÝÝÝKKK. (;;;���kkk������)

���ãããµµµ;;;������©©©ÙÙÙããã
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~~~1 x′ = −x, y′ = y

x = c1e
−t, y = c2e

t

;;;���: xy = cVVV���§§§������(XXXããã).
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ÛÛÛ:::µµµeeef(x0) = 0§§§KKKx0¡¡¡������§§§(1)���ÛÛÛ:::§§§������²²²ïïï:::"""ddd

���x = x0´́́���§§§(1)���~~~êêê)))"""

444;;;µµµ±±±ÏÏÏ)))£££���½½½~~~)))¤¤¤¤¤¤éééAAA���;;;���"""

444������µµµ���ááá���444;;;"""

dx

dt
= y + x(1− x2 − y2)

dy

dt
= −x+ y(1− x2 − y2)

---x = r cos �, y = r sin �§§§KKK

dr

dt
= r(r2 − 1)

d�

dt
= −1
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!-444���888µµµ���x = '(t, 0, x0)333t ≥ 0þþþkkk½½½ÂÂÂ§§§XXXJJJ���333:::y0 ∈ Rn

999ªªªuuu+∞���:::���tk¦¦¦���

lim
k→+∞

'(tk, 0, x0) = y0 (2)

KKK¡¡¡y0´́́)))x = '(t, 0, x0)���!-444���:::§§§¤¤¤kkk!-444���:::������NNN§§§¡¡¡

���)))x = '(t, 0, x0)���!-444���888§§§PPP���Ω+(x0)"""

�-444���888µµµXXXJJJx = '(t, 0, x0)333t ≤ 0þþþkkk½½½ÂÂÂ§§§XXXJJJ���333

:::y0 ∈ Rn 999ªªªuuu−∞���:::���tk¦¦¦���(2)¤¤¤ááá§§§KKK¡¡¡y0´́́

)))x = '(t, 0, x0)����-444���:::§§§¤¤¤kkk�-444���:::������NNN§§§¡¡¡���

)))x = '(t, 0, x0)����-444���888§§§PPP���Ω−(x0)"""
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444���888µµµΩ+(x0) ∪ Ω−(x0)¡¡¡���)))x = '(t, 0, x0)���444���888§§§PPP

���Ω(x0)"""

5551 Ω+(x0)§§§Ω−(x0)ÚÚÚΩ(x0)ÑÑÑ´́́444888"""

eee'(t, 0, x0)333t ≥ 0£££t ≤ 0¤¤¤þþþkkk...§§§KKKΩ+(x0)£££Ω−(x0)¤¤¤´́́���

������§§§ëëëÏÏÏ���kkk...444888"""
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���ÄÄÄ���§§§|||µµµ
dx

dt
= f(x) (3)

ÙÙÙ¥¥¥f(x)uuuRnþþþëëëYYY������"""

(1) ÈÈÈ©©©������²²²£££ØØØCCC555µµµ

eeex = '(t) ´́́(3)���???���))),KKKx = '(t+ c)���´́́))),ÙÙÙ¥¥¥c���???¿¿¿~~~

êêê.

(2) +++555���µµµ'(t2, '(t1, �)) = '(t1 + t2, �),

ÙÙÙ¥¥¥ÎÎÎÒÒÒ'(t, �) = '(t, 0, �).   £££xxxããã¤¤¤

���ÏÏÏµµµÐÐÐ���)))���������555µµµ'(t, '(t1, �)) = '(t+ t1, �)"""

(t = 0���������'(t1, �))
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(3) ;;;������������555: ²²²LLL������mmm¥¥¥���zzz���:::���kkk���^̂̂;;;���ÏÏÏLLL"""

yyy²²²ggg´́́µµµ

£££i¤¤¤bbb���²²²LLL������mmm¥¥¥���:::� ∈ Rnkkküüü^̂̂;;;���ÏÏÏLLL,���¦¦¦���éééAAA

���)))���x = '(t)ÚÚÚx =  (t), ���kkk�1, �2, �1 ∕= �2, ¦¦¦���

'(�1) =  (�2) = �.

£££ii¤¤¤ddd555���1999ÐÐÐ���)))���������555kkk

'(t) =  (t− �1 + �2). (4)
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£££iii¤¤¤yyy²²²;;;���L1ÚÚÚ;;;���L2´́́���ÓÓÓ§§§===L1þþþ���:::���½½½333L2þþþ§§§���

���½½½,,,"""

(a) ééé∀x0 ∈ L1, ∃t1, '(t1) = x0, ÏÏÏdddddd(4)���

kkkx0 = '(t1) =  (t1 − �1 + �2)§§§===x0 ∈ L2"""

(b) ������, eee∀x0 ∈ L2, ∃t2,  (t2) = x0, ÏÏÏdddddd(4)���

kkkx0 =  (t2) = '(t2 + �1 − �2)§§§===x0 ∈ L1"""gggñññ"""
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