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�«ï  ¢â®­®¬­ëå á¨áâ¥¬ _x = f(x), f(0) = 0, ¨§¢¥áâ¥­ á«¥¤ãîé¨© à¥§ã«ìâ â, ãá¨«¨¢ îé¨©
â¥®à¥¬ã �ï¯ã­®¢ : ¤«ï  á¨¬¯â®â¨ç¥áª®© ãáâ®©ç¨¢®áâ¨ à¥è¥­¨ï x = 0 ¤®áâ â®ç­®, çâ®¡ë áã-
é¥áâ¢®¢ «  ¯®«®¦¨â¥«ì­® ®¯à¥¤¥«¥­­ ï äã­ªæ¨ï v(x) â ª ï, çâ® _v(x) 6 0 ¨ ¯à¨ íâ®¬ ¯®¢¥àå-
­®áâ¨ ãà®¢­ï v(x) = const > 0 ­¥ á®¤¥à¦ â æ¥«ëå âà ¥ªâ®à¨© ([1], á. 19). � [2] ¯®ª § ­®, çâ®
íâ®â à¥§ã«ìâ â ¯¥à¥­®á¨âáï á ¥áâ¥áâ¢¥­­ë¬ ¢¨¤®¨§¬¥­¥­¨¥¬ ¢ ä®à¬ã«¨à®¢ª¥ ­  ­¥ ¢â®­®¬­ë¥
á¨áâ¥¬ë _x = f(x; t) ¯à¨ ãá«®¢¨¨, çâ® ¯à ¢ ï ç áâì, äã­ªæ¨ï �ï¯ã­®¢  v(x; t) ¨ ¥¥ ç áâ­ë¥
¯à®¨§¢®¤­ë¥ ¯¥à¢®£® ¯®àï¤ª  ¯®çâ¨ ¯¥à¨®¤¨ç­ë (¯. ¯.) ¯® t. � [3] íâ®â à¥§ã«ìâ â à á¯à®áâà -
­¥­ ­  á¨áâ¥¬ë äã­ªæ¨®­ «ì­®-¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨© (���) § ¯ §¤ë¢ îé¥£® â¨¯ 
_x = f(xt; t). � ®â«¨ç¨¥ ®â âà ¤¨æ¨®­­®£® ¯®¤å®¤ , ¢ [3] à áá¬ âà¨¢ «¨áì £« ¤ª¨¥ äã­ªæ¨®­ -
«ë V ('; t) �ï¯ã­®¢ {�à á®¢áª®£®, ¯à®¨§¢®¤­ ï _V ('; t) ¢¤®«ì âà ¥ªâ®à¨© á¨áâ¥¬ë ¯®­¨¬ « áì
¢ à ¬ª å â¥®à¨¨ £« ¤ª¨å ®â®¡à ¦¥­¨© ¡ ­ å®¢ëå ¯à®áâà ­áâ¢. � [4] ¢ à ¬ª å íâ®£® ¯®¤å®¤ 
¯®«ãç¥­ ¨ ¯à®¨««îáâà¨à®¢ ­ ­  ¯à¨¬¥à¥ ¨§ â¥®à¨¨ ã¯à ¢«¥­¨ï ¤®áâ â®ç­ë© ¯à¨§­ ª á« ¡®©
íªá¯®­¥­æ¨ «ì­®© ãáâ®©ç¨¢®áâ¨ ¤«ï «¨­¥©­®© ¤¨ää¥à¥­æ¨ «ì­®-à §­®áâ­®© á¨áâ¥¬ë § ¯ §¤ë-
¢ îé¥£® â¨¯  (â¥à¬¨­ \á« ¡®©" ®§­ ç ¥â, çâ® áª®à®áâì íªá¯®­¥­æ¨ «ì­®£® ã¡ë¢ ­¨ï § ¢¨á¨â
®â ­ ç «ì­®£® ¢®§¬ãé¥­¨ï). � ¤ ­­®© áâ âì¥ à¥§ã«ìâ â ¨§ [3] à á¯à®áâà ­¥­ ­  á¨áâ¥¬ë ���
­¥©âà «ì­®£® â¨¯ . � ª ç¥áâ¢¥ ¨áå®¤­®£® ª« áá  äã­ªæ¨®­ «®¢ V ('; t) ¢ë¡à ­ ¯®¤ª« áá £« ¤-
ª¨å äã­ªæ¨®­ «®¢, ¯®§¢®«ïîé¨© ª®­áâàãªâ¨¢­® ¢ëç¨á«ïâì ¯à®¨§¢®¤­ãî _V ('; t) ¤«ï ��� ­¥©-
âà «ì­®£® â¨¯  ¨ ¤®áâ â®ç­ë© ¤«ï àï¤  ¯à¨«®¦¥­¨© ([5], á. 349; â ¬ ¦¥ á.351; [6]{[8]). � ¦­ãî
à®«ì ¢ ¢ë¯®«­ï¥¬ëå ¯®áâà®¥­¨ïå ¨£à ¥â, ª ª ¨ ¢ [3], ªà¨â¥à¨© ª®¬¯ ªâ­®áâ¨ �®å­¥à  ¤«ï ¯. ¯.
äã­ªæ¨©. �¡®á­®¢ ­¨¥ áå®¤¨¬®áâ¨ ª ­ã«î ®£à ­¨ç¥­­ëå à¥è¥­¨© á¨áâ¥¬ë ¯®âà¥¡®¢ «® §¤¥áì
¯à¨¢«¥ç¥­¨ï áãé¥áâ¢¥­­® ¡®«¥¥ â®­ª¨å ¯à¨¥¬®¢ ¯® áà ¢­¥­¨î á [3].

� áá¬®âà¨¬ á¨áâ¥¬ã

d

dt
[x(t)� g(xt; t)] = f(xt; t): (1)

�¤¥áì f; g : C[J ] � R ! R
N , J = [�a; 0], a > 0, C[J ] | ¡ ­ å®¢® ¯à®áâà ­áâ¢® ­¥¯à¥àë¢­ëå

äã­ªæ¨© ' : J ! R
N , xt(�) = x(t + �), � 2 J . �ã¤¥¬ ¯à¥¤¯®« £ âì, çâ® ¢ë¯®«­¥­ë á«¥¤ãîé¨¥

ãá«®¢¨ï.

1. �â®¡à ¦¥­¨ï f; g ­¥¯à¥àë¢­ë ¢ C[J ] � R ¨ ã¤®¢«¥â¢®àïîâ ãá«®¢¨ï¬ �¨¯è¨æ  ¯® ':
jf('1; t) � f('2; t)j 6 Lk'1 � '2k, jg('1; t) � g('2; t)j 6 �k'1 � '2k, £¤¥ j � j | ¥¢ª«¨¤®¢ 
­®à¬  ¢ RN , k � k | ­®à¬  ¢ C[J ], 'k 2 C[J ], t 2 R, L, � | ¯®«®¦¨â¥«ì­ë¥ ¯®áâ®ï­­ë¥,
¯à¨ íâ®¬

� < 1: (2)

2. f , g ¯. ¯. ¯® t à ¢­®¬¥à­® ¯® ' ­  ª ¦¤®¬ è à¥ k'k 6 const.
3. f(0; t) = g(0; t) = 0.
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�®¤ à¥è¥­¨¥¬ (1) ¯®­¨¬ ¥âáï ­¥¯à¥àë¢­ ï äã­ªæ¨ï x(t) : [�a;1) ! R
N , ã¤®¢«¥â¢®àïîé ï

¯à¨ t > 0 ¨­â¥£à «ì­®¬ã ãà ¢­¥­¨î

[x(�)� g(x� ; �)]t0 =
Z t

0

f(x� ; �)d�: (3)

�à¨ ãá«®¢¨¨ (2) à¥è¥­¨¥ (3) ®¤­®§­ ç­® ®¯à¥¤¥«ï¥âáï ­ ç «ì­ë¬ ãá«®¢¨¥¬ x0(�) = ' 2 C[J ]
([5], £«. 12, 12.2).

�ãáâì äã­ªæ¨¨ v0(y; t), v1(z; t; �) á® §­ ç¥­¨ï¬¨ ¢ R ®¯à¥¤¥«¥­ë á®®â¢¥âáâ¢¥­­® ­  ¬­®¦¥-
áâ¢ å fjyj 6 2rg � R, fjzj 6 rg � R � J ¯à¨ ­¥ª®â®à®¬ r > 0 ¨ ã¤®¢«¥â¢®àïîâ ãá«®¢¨ï¬

1) v0 | C1-£« ¤ª ï, v1 | ­¥¯à¥àë¢­ ï C1-£« ¤ª ï ¯® t, � äã­ªæ¨¨;
2) v0, v1 ¨ ¨å ç áâ­ë¥ ¯à®¨§¢®¤­ë¥ ¯¥à¢®£® ¯®àï¤ª  ¯. ¯. ¯® t à ¢­®¬¥à­® ¯® ®áâ «ì­ë¬

¯¥à¥¬¥­­ë¬;
3) v0(0; t) = v1(0; t; �) = 0;
4) ¨¬¥îâ ¬¥áâ® ®æ¥­ª¨

�1(jyj) 6 v0(y; t) 6 �2(jyj); 0 6 v1(z; t; �) 6 �3(jzj);

£¤¥ �k(s) | ­¥¯à¥àë¢­ë¥ ­¥ã¡ë¢ îé¨¥ äã­ªæ¨¨ [0;1)! R, �k(0) = 0, �k > 0 ¯à¨ s > 0.

�¡®§­ ç¨¬ ç¥à¥§ Br è à k'k 6 r ¨ ¯®áâà®¨¬ äã­ªæ¨®­ « Br � R ! R ¯® ä®à¬ã«¥

V ('; t) = v0(g0; t) +
Z 0

�a

v1('(�); t; �)d�; g0 = '(0) � g('; t) (4)

(â. ª. jg('; t)j 6 �k'k á ãç¥â®¬ g(0; t) = 0 ¨ ãá«®¢¨ï �¨¯è¨æ  ¤«ï g, â®

jg0('; t)j 6 j'(0)j + �k'k 6 2r;

¯®íâ®¬ã v0(y; t) ®¯à¥¤¥«¥­  ¯à¨ y = g0). �§ 4) á«¥¤ãîâ ®æ¥­ª¨

�1(jg0j) 6 V ('; t) 6 �4(k'k); �4(s) = �2(2s) + a � �3(s); (5)

�4(s) ®¡« ¤ ¥â â¥¬¨ ¦¥ á¢®©áâ¢ ¬¨, çâ® ¨ �k(s), k 6 3. �ëç¨á«ïï ¯à®¨§¢®¤­ãî äã­ªæ¨®­ «  (4)
¢¤®«ì à¥è¥­¨© á¨áâ¥¬ë (1) ¯® ä®à¬ã«¥ _V ('; t) = d

dt
[V (xt; t)]jxt=', á ãç¥â®¬

d

dt
g0 = f ¨ à ¢¥­áâ¢ Z 0

�a
v1(xt; t; �)d� =

Z t

t�a
v1(x(s); t; s� t)ds

¯®«ãç¨¬

_V ('; t) =
@v0(g0; t)

@t
+


@v0(g0; t)
@y

; f('; t)
�
+

+
Z 0

�a

�
@v1

@t
�
@v1

@�

�
(';t;�)

d� + v1('(0); t; 0) � v1('(�a); t;�a); (6)

§¤¥áì h ; i | áâ ­¤ àâ­®¥ áª «ïà­®¥ ¯à®¨§¢¥¤¥­¨¥ ¢ RN . �ã¤¥¬ ¤ «¥¥ ­ §ë¢ âì à¥è¥­¨¥ x(t)
á¨áâ¥¬ë (1) áãé¥áâ¢¥­­® ­¥­ã«¥¢ë¬, ¥á«¨ kxtk > 0 ¯à¨ t > 0, ®áâ «ì­ë¥ à¥è¥­¨ï ®¡à é îâáï
¢ ­ã«ì, ­ ç¨­ ï á ­¥ª®â®à®£® ¬®¬¥­â .

�¥®à¥¬ . �ãáâì ¤«ï á¨áâ¥¬ë (1) áãé¥áâ¢ãîâ äã­ªæ¨¨ v0, v1 á® á¢®©áâ¢ ¬¨ 1){ 4) â ª¨¥,
çâ® ¤«ï äã­ªæ¨®­ «  V ¢ë¯®«­ïîâáï á®®â­®è¥­¨ï

1�. _V ('; t) 6 0, ('; t) 2 Br � R
+ ;

2�. _V ®â«¨ç­  ®â â®¦¤¥áâ¢¥­­®£® ­ã«ï ­  ª ¦¤®¬ áãé¥áâ¢¥­­® ­¥­ã«¥¢®¬ à¥è¥­¨¨ á¨-

áâ¥¬ë (1)
kxt(�)k > 0 ¯à¨ t > 0 ) _V (xt; t) 6� 0:

�®£¤  à¥è¥­¨¥ x = 0 á¨áâ¥¬ë (1)  á¨¬¯â®â¨ç¥áª¨ ãáâ®©ç¨¢®.
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�®ª § â¥«ìáâ¢®. �§ ®æ¥­®ª (5) ¨ ãá«®¢¨ï 1� â¥®à¥¬ë á«¥¤ã¥â, çâ® à¥è¥­¨¥ x = 0 á¨áâ¥¬ë
(1) ãáâ®©ç¨¢® ¯® �ï¯ã­®¢ã ([9], á. 172). �ãáâì � 2 (0; r] â ª®¢®, çâ® ¯à¨ x0 2 B� ¨¬¥¥â ¬¥áâ®
­¥à ¢¥­áâ¢® jx(t)j 6 r, t > 0. �®ª ¦¥¬, çâ®

x0 2 B� ) limx(t) = 0 (t! +1): (7)

1. K ¦¤®¥ à¥è¥­¨¥ x(t) ãà ¢­¥­¨ï (3), ­ ç¨­ îé¥¥áï ¢ B�, à ¢­®¬¥à­® ­¥¯à¥àë¢­® ­  ¯®-
«ã®á¨ t > 0. �¥©áâ¢¨â¥«ì­®, â. ª. jx(t)j 6 r, â® !(�) = sup

t>0
jx(t+ �) � x(t)j < 1 ¤«ï «î¡®£® � > 0

¨ ¤«ï «î¡®© ¯®á«¥¤®¢ â¥«ì­®áâ¨ �n # 0

lim!(�n) = 0 (n!1): (8)

�«ï ®¡®á­®¢ ­¨ï (8) ¨§ (3) á ãç¥â®¬ x� 2 Br, f(0; �) = 0 ¨ ãá«®¢¨© �¨¯è¨æ  ¤«ï f; g «¥£ª®
¯®«ãç¨âì

jx(t+ �n)� x(t)j 6 �[!(�n) + "0n] + "00n + Lr�n; t > 0;

£¤¥
"0n = sup

jtj6a

jx(t+ �n)� x(t)j; "00n = sup
t2R; '2Br

jg('; t + �n)� g('; t)j:

�ã­ªæ¨ï x(t) à ¢­®¬¥à­® ­¥¯à¥àë¢­  ­  [�a; a], ¯®íâ®¬ã "0n ! 0 ¯à¨ n ! 1. �ã­ªæ¨ï g('; t)
¯. ¯. ¯® t à ¢­®¬¥à­® ¯® ' 2 Br, á«¥¤®¢ â¥«ì­®, ®­  à ¢­®¬¥à­® ­¥¯à¥àë¢­  ­  R à ¢­®¬¥à­®
¯® ' 2 Br ([10], á. 8), ¯®íâ®¬ã "00n ! 0 ¯à¨ n!1. �âáî¤  á«¥¤ã¥â (8).

2. �¡®§­ ç¨¬ ç¥à¥§ H ®¡®«®çªã ¯. ¯. ¯® t ç¥â¢¥àª¨ ®â®¡à ¦¥­¨©

h0('; y; z; t; �) = [f('; t); g('; t); v0(y; t); v1(z; t; �)]; (9)

h = (F;G; !0; !1) 2 H, ¥á«¨ áãé¥áâ¢ã¥â â ª ï ¯®á«¥¤®¢ â¥«ì­®áâì �n 2 R, çâ® sup
M

jh0('; y; z; t +

�n; �)� h('; y; z; t; �)j ! 0 ¯à¨ n!1, £¤¥ M = Br � fjyj 6 2rg � fjzj 6 rg � R � J . �«ï ç¥â¢¥à®ª
h 2 H á®åà ­ïîâáï ãª § ­­ë¥ ¢ëè¥ á¢®©áâ¢  h0. �­ «®£¨ç­® ¢¢¥¤¥¬ ®¡®«®çªã H0 ¯ àë (f; g).
�®áâ ¢¨¬ ¢ á®®â¢¥âáâ¢¨¥ ª ¦¤®© h 2 H á¨áâ¥¬ã

d

dt
[x(t)�G(xt; t)] = F (xt; t) (10)

¨ äã­ªæ¨®­ « Vh('; t), ¢ëç¨á«ï¥¬ë© ¯® ä®à¬ã«¥ (4) á § ¬¥­®© h0 ­  h. �à®¨§¢®¤­ ï _Vh('; t)
§ ¤ ¥âáï ä®à¬ã«®© (6) á â ª®© ¦¥ § ¬¥­®©. �¯à ¢¥¤«¨¢ë á«¥¤ãîé¨¥ ãâ¢¥à¦¤¥­¨ï.

(i) �á«¨ ¯®á«¥¤®¢ â¥«ì­®áâì (Fn; Gn) 2 H0 áå®¤¨âáï ª (F;G) ¢ â®¯®«®£¨¨ H0, x(t) | à¥è¥­¨¥
á¨áâ¥¬ë (10) á ­ ç «ì­®© äã­ªæ¨¥© x0(�), xn(t) | à¥è¥­¨¥ á¨áâ¥¬ë, ¯®«ãç ¥¬®© ¨§ (10) § ¬¥­®©
(F;G) ­  (Fn; Gn), á ­ ç «ì­®© äã­ªæ¨¥© x0n(�) ¨ ¯à¨ íâ®¬ x0n(�)! x0(�) ¢ â®¯®«®£¨¨ C[J ], â®
xn(t)! x(t) à ¢­®¬¥à­® ­  ª ¦¤®¬ ®âà¥§ª¥ [0; T ], T > 0.

(ii) �á«¨ ç¥â¢¥àª  (9) ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬ 1�, 2� â¥®à¥¬ë, â® ¢á¥ ç¥â¢¥àª¨ h 2 H ã¤®-
¢«¥â¢®àïîâ â¥¬ ¦¥ ãá«®¢¨ï¬ _Vh 6 0, _Vh(xt; t) 6� 0 ­  áãé¥áâ¢¥­­® ­¥­ã«¥¢ëå à¥è¥­¨ïå.

�¡®á­®¢ ­¨¥ ¯à®¢®¤¨âáï ¯®¢â®à¥­¨¥¬ ¤®ª § â¥«ìáâ¢  ­ «®£¨ç­ëå ãâ¢¥à¦¤¥­¨© ¢ [3].

3. �ãáâì á®®â­®è¥­¨¥ (7) ­¥ ¨¬¥¥â ¬¥áâ . �®£¤  áãé¥áâ¢ã¥â ­ ç¨­ îé¥¥áï ¢ B� à¥è¥­¨¥
x(t), ¤«ï ª®â®à®£® ¬­®¦¥áâ¢®

Z = fz 2 R
N : jzj 6 r; z = limx(tn) ¤«ï ­¥ª®â®à®© tn ! +1g

á®¤¥à¦¨â å®âï ¡ë ®¤­ã â®çªã z 6= 0. � ª ª ª Z § ¬ª­ãâ® ([1], á. 18), â® áãé¥áâ¢ã¥â â®çª  z0 2 Z,
­ ¨¡®«¥¥ ã¤ «¥­­ ï ®â ­ã«ï, jz0j > jzj ¤«ï ¢á¥å z 2 Z. �ãáâì z0 à¥ «¨§ã¥âáï ­  ¯®á«¥¤®¢ â¥«ì­®-
áâ¨ tn " +1, x(tn)! z0. � áá¬®âà¨¬ ¯®á«¥¤®¢ â¥«ì­®áâì äã­ªæ¨© 'n(�) = x(tn + �), � 2 J . � ª
ª ª ¢ á¨«ã ¯. 1 ¤®ª § â¥«ìáâ¢  ¨ ¯à¨­æ¨¯  ª®¬¯ ªâ­®áâ¨ �àæ¥« {�áª®«¨ á¥¬¥©áâ¢® äã­ªæ¨©
xt(�), t > 0, | ¯à¥¤ª®¬¯ ªâ ¢ C[J ], â® áãé¥áâ¢ã¥â ¯®¤¯®á«¥¤®¢ â¥«ì­®áâì, áå®¤ïé ïáï ¢ C[J ] ª
­¥ª®â®à®© äã­ªæ¨¨ '(�); á®åà ­ïï ¤«ï ­¥¥ â¥ ¦¥ ®¡®§­ ç¥­¨ï, ¯®«ãç¨¬

�n = k'n(�)� '(�)k ! 0 (n!1); '(0) = z0 6= 0: (11)
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�¬¥¥â ¬¥áâ® à ¢¥­áâ¢®
j'(0)j = max

J
j'(�)j = k'k:

� ¯à®â¨¢­®¬ á«ãç ¥ j'(b�)j > j'(0)j ¯à¨ ­¥ª®â®à®¬ b� 2 J , â. ¥. áãé¥áâ¢ã¥â â®çª  bz = '(b�) =
limx(tn + b�) 2 Z, ¤«ï ª®â®à®© jbzj > jz0j, çâ® ¯à®â¨¢®à¥ç¨â ¢ë¡®àã z0.

�¡®§­ ç¨¬ v(t) = V (xt; t). � á¨«ã ãá«®¢¨ï _V 6 0 äã­ªæ¨ï v(t) ­¥ ¢®§à áâ ¥â. �®ª ¦¥¬, çâ®
¨¬¥¥â ¬¥áâ® ­¥à ¢¥­áâ¢®

v(t) >
1
2
�1

�
(1� �)k'k

�
> 0; t > 0: (12)

�®áâ â®ç­® ¯®ª § âì, çâ® (12) ¨¬¥¥â ¬¥áâ® ¤«ï §­ ç¥­¨© t = tn á ¤®áâ â®ç­® ¡®«ìè¨¬¨ ­®-
¬¥à ¬¨. �§ «¥¢®£® ­¥à ¢¥­áâ¢  (5) á«¥¤ã¥â v(tn) > �1

���j'n(0)j � jg('n; tn)j
���. �¬¥¥¬ j'n(0)j >

j'(0)j ��n = k'k ��n, jg('n; tn)j 6 �k'nk 6 �(k'k +�n), £¤¥ �n | ç¨á«® (11), ®âªã¤ 

j'n(0)j � jg('n; tn)j > (1� �)k'k � 2�n:

�¢¨¤ã (11) ¯à ¢ ï ç áâì ¯®«®¦¨â¥«ì­ , ­ ç¨­ ï á ­¥ª®â®à®£® ­®¬¥à  n0, ¯®íâ®¬ã á ãç¥â®¬
¬®­®â®­­®áâ¨ �1(s)

v(tn) > �1

�
(1� �)k'k � 2�n

�
; n > n0:

� á¨«ã ­¥¯à¥àë¢­®áâ¨ �1(s) ®âáî¤  á«¥¤ã¥â (12) ¯à¨ t = tn á ¤®áâ â®ç­® ¡®«ìè¨¬ ­®¬¥à®¬.
�§ (12) á ãç¥â®¬ ¬®­®â®­­®áâ¨ v(t) á«¥¤ã¥â áãé¥áâ¢®¢ ­¨¥

limV (xt; t) = V0 > 0 (t! +1): (13)

� áá¬®âà¨¬ ç¥â¢¥àªã hn = (Fn; Gn; !0n; !1n) 2 H, ¢ëç¨á«ï¥¬ãî ¯® ä®à¬ã«¥ (9) á § ¬¥­®© t

­  t+ tn. �ë¤¥«ïï áå®¤ïéãîáï ¯®¤¯®á«¥¤®¢ â¥«ì­®áâì ¨ á®åà ­ïï ¤«ï ­¥¥ â¥ ¦¥ ®¡®§­ ç¥­¨ï,
¯®«ãç¨¬

hn �
M

h = (F;G; !0; !1) 2 H: (14)

�ãáâì y(t) = y(t; ') | à¥è¥­¨¥ á¨áâ¥¬ë (10), £¤¥ F;G ¢§ïâë ¨§ h, á ¯®áâà®¥­­®© ¢ëè¥ ­ ç «ì­®©
äã­ªæ¨¥© '(�). � ª ª ª, ®ç¥¢¨¤­®, xn(t) = x(t + tn) | à¥è¥­¨¥ á¨áâ¥¬ë, ¯®«ãç ¥¬®© ¨§ (10)
§ ¬¥­®© (F;G) ­  (Fn; Gn), á ­ ç «ì­®© äã­ªæ¨¥© 'n(�), â® ¢ á¨«ã (11), (14) ¨ ãâ¢¥à¦¤¥­¨ï (i)
¯. 2 ¨¬¥¥¬

x(t+ tn) �
[0;T ]

y(t) 8 T > 0: (15)

�ãáâì Vh('; t) | äã­ªæ¨®­ «, ¢ëç¨á«ï¥¬ë© ¯® ä®à¬ã«¥ (4) á § ¬¥­®© (v0; v1) ¯ à®© (!0; !1)
¨§ h. �¬¥¥¬

Vh(yt; t) = an(t) + bn(t) + cn(t);

£¤¥ an = Vh(yt; t)� V (yt; t+ tn), bn = V (yt; t+ tn)� V (xt+tn ; t+ tn), cn = V (xt+tn ; t+ tn). �¥à¥å®¤ï
ª ¯à¥¤¥«ã ¯à¨ n ! 1, á ãç¥â®¬ (4), (13){(15) ¯®«ãç¨¬ Vh(yt; t) � V0 > 0, çâ® ¯à®â¨¢®à¥ç¨â
ãâ¢¥à¦¤¥­¨î (ii) ¯. 2.

�à¨¢¥¤¥¬ ¯à®áâ®© ¨««îáâà¨àãîé¨© ¯à¨¬¥à. � áá¬®âà¨¬ ãà ¢­¥­¨¥

d

dt
[x(t)� a(t)x(t� 1)] = �x(t)� a(t)x(t� 1):

�¤¥áì a(t) | ¯. ¯. äã­ªæ¨ï á® §­ ç¥­¨ï¬¨ ¢ R, ja(t)j 6 � < 1, x(t) : [�1;1)! R. �ãáâì

V ('; t) =
1
2
['(0) � a(t)'(�1)]2 +

Z 0

�1
'2(�)d�;

â®£¤  _V ('; t) = �[1�a2(t)]'2(�1). �ç¥¢¨¤­ë¬ ®¡à §®¬ ¢ë¯®«­¥­ë ¢á¥ ãá«®¢¨ï â¥®à¥¬ë, ¯®íâ®¬ã
à¥è¥­¨¥ x = 0  á¨¬¯â®â¨ç¥áª¨ ãáâ®©ç¨¢®. �¡à â¨¬ ¢­¨¬ ­¨¥, çâ® §¤¥áì ­¥ ¢ë¯®«­ï¥âáï ãá«®¢¨¥
�ï¯ã­®¢  _V < 0.
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