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�¨«ìâà æ¨®­­®¥ ãà ¢­¥­¨¥ �ãáá¨­¥áª  ¬®¤¥«¨àã¥â í¢®«îæ¨î á¢®¡®¤­®© ¯®¢¥àå­®áâ¨ ä¨«ì-
âàãîé¥©áï ¦¨¤ª®áâ¨ [1]. �á­®¢­®© ­¥¤®áâ â®ª íâ®© ¬®¤¥«¨ § ª«îç ¥âáï ¢ ®âáãâáâ¢¨¨ ¢¥àâ¨-
ª «ì­®© á®áâ ¢«ïîé¥© áª®à®áâ¨. �«ï ¯à¥®¤®«¥­¨ï íâ®£® ­¥¤®áâ âª  ¡ë«  ¯à¥¤«®¦¥­  ¡®«¥¥
á®¢¥àè¥­­ ï ¬®¤¥«ì [2]. �¤¨­ ¨§ ­ ¨¡®«¥¥ ¨­â¥à¥á­ëå ç áâ­ëå á«ãç ¥¢ íâ®© ¬®¤¥«¨ ¬®¦¥â
¡ëâì § ¯¨á ­ ¢ ¢¨¤¥

(1� {�)ut = �(jujp�2u) + f: (0.1)

�¤¥áì äã­ªæ¨ï u = u(x; t) å à ªâ¥à¨§ã¥â á¢®¡®¤­ãî ¯®¢¥àå­®áâì, äã­ªæ¨ï f = f(x) ®â¢¥ç ¥â
¨áâ®ç­¨ª ¬ ¨ áâ®ª ¬ ¦¨¤ª®áâ¨, x 2 
, t 2 R+ , 
 � R

n | ®£à ­¨ç¥­­ ï ®¡« áâì. �¥é¥áâ¢¥­-
­ë© ¯ à ¬¥âà { á«ã¦¨â å à ªâ¥à¨áâ¨ª®© áà¥¤ë ¨ ¬®¦¥â ¯à¨­¨¬ âì ®âà¨æ â¥«ì­ë¥ §­ ç¥­¨ï.
�â¬¥â¨¬, çâ® ¯à¨ { = 0 ¨ p = 3 ãà ¢­¥­¨¥ (0.1) á®¢¯ ¤ ¥â á ä¨«ìâà æ¨®­­ë¬ ãà ¢­¥­¨¥¬
�ãáá¨­¥áª .

� ¤ ç  �®è¨{�¨à¨å«¥

u(x; 0) = u0(x); x 2 
; u(x; t) = 0; (x; t) 2 @
� R+ (0.2)

¤«ï ãà ¢­¥­¨ï (0.1) ¨§ãç « áì ¢ à §«¨ç­ëå  á¯¥ªâ å. �­ ç «  [3], [4] ¬¥â®¤®¬ � «�¥àª¨­  ¡ë« 
ãáâ ­®¢«¥­  ®¤­®§­ ç­ ï à §à¥è¨¬®áâì § ¤ ç¨ (0.1), (0.2) ­  ®âà¥§ª¥ [0; T ]. � â¥¬ [5] íâ®â à¥-
§ã«ìâ â ¡ë« à á¯à®áâà ­¥­ ­  ­¥®¤­®à®¤­ãî § ¤ çã. �, ­ ª®­¥æ [6], ­  ®á­®¢¥ â¥®à¨¨ �®¬ãàë
¯®«ãç¥­­®¥ à¥è¥­¨¥ ¡ë«® ¯à®¤®«¦¥­® ­  ¯®«ã®áì R+ . �á¥ íâ® ¯à®¢®¤¨«®áì ¯à¨ ¯à¥¤¯®«®¦¥­¨¨
{ � ��11 , £¤¥ �1 | ¯¥à¢®¥ á®¡áâ¢¥­­®¥ §­ ç¥­¨¥ § ¤ ç¨ �¨à¨å«¥ ¤«ï ®¯¥à â®à  � ¯« á  � ¢
®¡« áâ¨ 
. �â® ®£à ­¨ç¥­¨¥ ¢ë§¢ ­® ª®­âà¯à¨¬¥à®¬ [4], ¢ ª®â®à®¬ ¯®ª § ­®, çâ® ­¥ áãé¥áâ¢ã¥â
à¥è¥­¨ï § ¤ ç¨ (0.1), (0.2) ­  ®âà¥§ª¥ [0; T ] ¯à¨ ¯à®¨§¢®«ì­ëå u0 ¨ {.

� [7] ¢¬¥áâ® § ¤ ç¨ �®è¨ ¯à¥¤« £ ¥âáï à áá¬ âà¨¢ âì ¡®«¥¥ ®¡éãî § ¤ çã �¥à¨£¨­ , ¯à¨
ª®â®à®© § ¤ îâáï ­¥ â®«ìª® ­ ç «ì­ë¥ §­ ç¥­¨ï u0, ­® ¨ \ª®­¥ç­ë¥" uT (x) = u(x; T ). � ­-
­ë© ¯®¤å®¤ ¯®§¢®«¨â ­ ¬ á­ïâì ®£à ­¨ç¥­¨¥ { � ��11 , çâ® ¡¥§ãá«®¢­® ã¢¥«¨ç¨â í¢à¨áâ¨ç¥áªãî
æ¥­­®áâì ¬®¤¥«¨.

1. �®áâ ­®¢ª  § ¤ ç¨

�ãáâì 
 � R
n | ®£à ­¨ç¥­­ ï ®¡« áâì á £à ­¨æ¥© @
 ª« áá  C1. �«¥¤ãï [6], ¯®«®¦¨¬

UL = L2, F = W�1
2 (¢á¥ äã­ªæ¨®­ «ì­ë¥ ¯à®áâà ­áâ¢  ®¯à¥¤¥«¥­ë ­  ®¡« áâ¨ 
). �¥à¥§ U�L

®¡®§­ ç¨¬ ¯à®áâà ­áâ¢®, á®¯àï¦¥­­®¥ ª UL ®â­®á¨â¥«ì­® áª «ïà­®£® ¯à®¨§¢¥¤¥­¨ï h�; �i ¨§ F .
�â¬¥â¨¬ ¯«®â­®áâì ¨ ­¥¯à¥àë¢­®áâì ¢«®¦¥­¨© UL ,! F ,! U�L. �¯¥à â®à L : UL ! U�L § ¤ ¤¨¬
ä®à¬ã«®©

hLu; vi =
Z



({ + (��)�1)uv dx;

£¤¥ ç¥à¥§ (��)�1 ®¡®§­ ç¥­ ®¯¥à â®à �à¨­  § ¤ ç¨ �¨à¨å«¥ ¢ ®¡« áâ¨ 
 ¤«ï ®¯¥à â®à  ��.

� ¡®â  ¢ë¯®«­¥­  ¯à¨ ç áâ¨ç­®© ä¨­ ­á®¢®© ¯®¤¤¥à¦ª¥ �¨­¨áâ¥àáâ¢  ®¡à §®¢ ­¨ï �®áá¨¨, è¨äà

��02-1.1-82.
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�¥¬¬  1.1. �¯¥à â®à L : UL ! U�L «¨­¥¥­, ­¥¯à¥àë¢¥­ ¨ á ¬®á®¯àï¦¥­. �£® á¯¥ªâà �(L)
¤¨áªà¥â¥­, ª®­¥ç­®ªà â¥­ ¨ á£ãé ¥âáï â®«ìª® ª +1. �¨­¥©­ ï ®¡®«®çª  á®¡áâ¢¥­­ëå äã­ª-

æ¨© ¯«®â­  ¢ UL.

�®«®¦¨¬ UM = Lp,   ç¥à¥§ U�M ®¡®§­ ç¨¬ á®¯àï¦¥­­®¥ ª UM ¯à®áâà ­áâ¢® ®â­®á¨â¥«ì­®
h�; �i. �â¬¥â¨¬ ¯«®â­®áâì ¨ ­¥¯à¥àë¢­®áâì ¢«®¦¥­¨© UM ,! UL ,! F ,! U�L ,! U�M ¯à¨ p � 2.
�¨ªá¨àã¥¬ f 2 U�L ¨ ®¯à¥¤¥«¨¬ ®¯¥à â®à M : UM ! U�M ä®à¬ã«®©

hM(u); vi =
Z



(jujp�2u+ (��)�1f)v dx:

�¥¬¬  1.2. �ãáâì p � 2, â®£¤  M 2 C1(UM ;U�M ).

�¥©áâ¢¨â¥«ì­®, ä¨ªá¨àã¥¬ u 2 UM . �®£¤  ¯à®¨§¢®¤­ ï �à¥è¥ ®¯¥à â®à  M ¢ â®çª¥ u ¨¬¥¥â
¢¨¤

hM 0
uv; wi =

Z



jujp�2vw dx:

�¥¬¬  1.3 ([4]). �ãáâì p � 2, â®£¤  ®¯¥à â®à M á¨«ì­® ª®íàæ¨â¨¢¥­ ¨ s-¬®­®â®­¥­.

� ¯®¬­¨¬ [4], [6], çâ® á¨«ì­® ª®íàæ¨â¨¢­ë¬ ­ §ë¢ ¥âáï â ª®© ®¯¥à â®à, çâ®

lim
kvkM!+1

hM(u+ v); vi n kvkM = +1 8u 2 UM ;

  s-¬®­®â®­­ë¬ â ª®©, çâ® hM 0
uv; vi > 0 8u; v 6= 0 (§¤¥áì ç¥à¥§ k � kM ®¡®§­ ç¥­  ­®à¬  ¢

¯à®áâà ­áâ¢¥ UM).
�¢¥¤¥¬ ¬­®¦¥áâ¢® domM = fu 2 UM :M(u) 2 U�Lg ¨ § ¯¨è¥¬ ãà ¢­¥­¨¥ (0.1) ¢ ®¯¥à â®à­®©

ä®à¬¥

L _u+M(u) = 0: (1.1)

�®¤ à¥è¥­¨¥¬ ãà ¢­¥­¨ï (1.1) ¯®­¨¬ ¥âáï á¨«ì­® ­¥¯à¥àë¢­ ï ¨ á« ¡® ¤¨ää¥à¥­æ¨àã¥¬ ï
¢ UL äã­ªæ¨ï u : (0; T ) ! domM , ã¤®¢«¥â¢®àïîé ï ãà ¢­¥­¨î (1.1) ¨ â ª ï, çâ® äã­ªæ¨ï
M(u) : (0; T )! U�L á« ¡® ­¥¯à¥àë¢­ .

�®«®¦¨¬ �(L) = f�kg, £¤¥ á®¡áâ¢¥­­ë¥ §­ ç¥­¨ï § ­ã¬¥à®¢ ­ë ¯® ­¥ã¡ë¢ ­¨î á ãç¥-
â®¬ ¨å ªà â­®áâ¨. �¡®§­ ç¨¬ ç¥à¥§ f'kg ®àâ®­®à¬¨à®¢ ­­ãî (¢ á¬ëá«¥ F) á¨áâ¥¬ã á®¡áâ¢¥­-
­ëå äã­ªæ¨©. � á¨«ã £« ¤ª®áâ¨ £à ­¨æë «¨­¥©­ ï ®¡®«®çª  spanf'kg ¯«®â­  ¢ UM ¨, ªà®-
¬¥ â®£®, spanf'kg � domM ¯à¨ p � 2. �®áâà®¨¬ ¯à®áâà ­áâ¢  U�L = spanf'k : �k < 0g,
U0
L = spanf'k : �k = 0g, U+

L | § ¬ëª ­¨¥ ¢ ­®à¬¥ UL «¨­¥ «  spanf'k : �k > 0g. �¡®§­ -
ç¨¬ ç¥à¥§ P�, P0, P+ ¯à®¥ªâ®àë ­  U�L , U

0
L, U

+
L ¢¤®«ì U0

L�U
+
L , U

�
L �U

+
L , U

�
L �U

0
L á®®â¢¥âáâ¢¥­­®.

�ã¤¥¬ ®¡®§­ ç âì à áè¨à¥­¨ï (¨ áã¦¥­¨ï) íâ¨å ¯à®¥ªâ®à®¢ ­  ¯à®áâà ­áâ¢  U�L ¨ U
�
M (UM ) â¥¬¨

¦¥ á¨¬¢®« ¬¨. � á¨«ã ª®­¥ç­®¬¥à­®áâ¨ «¨¡® ï¤à , «¨¡® ®¡à §  ª ¦¤®£® ¨§ íâ¨å ¯à®¥ªâ®à®¢ ¨
¯«®â­®áâ¨ ¢«®¦¥­¨© íâ® ­¥ ¯à¨¢¥¤¥â ª ¯®â¥à¥ ®¡é­®áâ¨.

� ª®­¥æ, ¯®áâ ¢¨¬ § ¤ çã �¥à¨£¨­ 

P+u(0) = u0; P�u(T ) = uT : (1.2)

�¥è¥­¨¥ ãà ¢­¥­¨ï (1.1) ­ §®¢¥¬ à¥è¥­¨¥¬ § ¤ ç¨ (1.1), (1.2), ¥á«¨ lim
t!0+

P+u(t) = u0 ¨

lim
t!T�

P�u(t) = uT ®â­®á¨â¥«ì­® ­®à¬ë UL.
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2. �­®¦¥áâ¢® à¥è¥­¨© ãà ¢­¥­¨ï

�®¤¥©áâ¢ã¥¬ ­  ãà ¢­¥­¨¥ (1.1) ¯®á«¥¤®¢ â¥«ì­® ¯à®¥ªâ®à ¬¨ P�, P0 ¨ P+. �®«ãç¨¬ íª¢¨-
¢ «¥­â­ãî á¨áâ¥¬ã ãà ¢­¥­¨©

L� _u
� + P�M(u) = 0; P0M(u) = 0; L+ _u

+ + P+M(u) = 0; (2.1)

£¤¥ L� ¨ L+ | áã¦¥­¨ï ®¯¥à â®à  L ­  ¯à®áâà ­áâ¢  U�L ¨ U+

L á®®â¢¥âáâ¢¥­­®, u� = P�u,
u+ = P+u. �¨áâ¥¬ã (2.1) ã¤®¡­® à áá¬ âà¨¢ âì ª ª á¨áâ¥¬ã

L� _u� + P�M(u) = 0; L+ _u+ + P+M(u) = 0; (2.2)

®¯à¥¤¥«¥­­ãî ­  ¬­®¦¥áâ¢¥ M = fu 2 domM : P0M(u) = 0g. � ª ­¥âàã¤­® ¢¨¤¥âì, «î¡®¥
à¥è¥­¨¥ u = u(t) ãà ¢­¥­¨ï (1.1) á ­¥®¡å®¤¨¬®áâìî «¥¦¨â ¢ ¬­®¦¥áâ¢¥ M, â. ¥. u(t) 2 M
8t 2 [0; T ]. �«ï ¨§ãç¥­¨ï ¬­®¦¥áâ¢  M ¢¢¥¤¥¬ ¬­®¦¥áâ¢® N = fu 2 UM : P0M(u) = 0g.
�ç¥¢¨¤­®, M� N .

�®«®¦¨¬ P�[UM ] = U�M , P+[UM ] = U+
M . � á¨«ã ª®­¥ç­®¬¥à­®áâ¨ «¨¡® ï¤à , «¨¡® ®¡à §  íâ¨å

¯à®¥ªâ®à®¢ ¨¬¥¥¬ U�M � U+

M = U�M � U+

M .

�¥®à¥¬  2.1. �ãáâì p � 2. �®£¤  ¤«ï «î¡®£® f 2 U�Lnf0g ¬­®¦¥áâ¢® N ï¢«ï¥âáï ¯à®áâë¬

¡ ­ å®¢ë¬ C1-¬­®£®®¡à §¨¥¬, ¬®¤¥«¨àã¥¬ë¬ ¯®¤¯à®áâà ­áâ¢®¬ U�M � U+

M .

�®ª § â¥«ìáâ¢®. �ãáâì u 2 UM . �à¥¤áâ ¢¨¬ u ¢ ¢¨¤¥ u = v+w, £¤¥ v 2 U�M�U
+

M ,   w 2 U0
M .

�¨ªá¨àã¥¬ v 2 U�M � U+

M ¨ ¨áá«¥¤ã¥¬ ¬­®¦¥áâ¢® à¥è¥­¨© ãà ¢­¥­¨ï

m(w) = P0M(v + w) = 0; (2.3)

£¤¥ ¯® ¯®áâà®¥­¨î ®¯¥à â®à m ¤¥©áâ¢ã¥â U0
M ! U�0M . � ¬¥â¨¬ ¯à¥¦¤¥ ¢á¥£®, çâ® ®¯¥à â®à m

ª®íàæ¨â¨¢¥­. �¥©áâ¢¨â¥«ì­®,

lim
kwkM!1

hm(w); wi=kwkM = lim
kwkM!1

hP0M(v + w); wi=kwkM = lim
kwkM!1

hM(v + w); wi=kwkM = +1

¢ á¨«ã á¨«ì­®© ª®íàæ¨â¨¢­®áâ¨ ®¯¥à â®à  M . � «¥¥, ¢ á¨«ã s-¬®­®â®­­®áâ¨ ®¯¥à â®à M áâà®£®
¬®­®â®­¥­ [4]. �âáî¤  ¢ëâ¥ª ¥â áâà®£ ï ¬®­®â®­­®áâì ®¯¥à â®à  m

hm(w) �m(w0); w � w0i = hM(v + w)�M(v +w0); w � w0i =

= hM(v + w)�M(v + w0); (v +w) � (v � w0)i > 0:

�«¥¤®¢ â¥«ì­®, ¢ á¨«ã â¥®à¥¬ë �¨è¨ª {�¨­â¨{�à ã¤¥à  [8] ãà ¢­¥­¨¥ (2.3) ¨¬¥¥â ¥¤¨­áâ¢¥­­®¥
à¥è¥­¨¥. �àã£¨¬¨ á«®¢ ¬¨, ¤«ï «î¡®£® v 2 U�M � U+

M áãé¥áâ¢ã¥â ¥¤¨­áâ¢¥­­ë© ¢¥ªâ®à w 2 U0
M

â ª®©, çâ® v + w 2 N .
� «¥¥, ¯ãáâì u 2 N n f0g. �à¥¤áâ ¢¨¬ u = v + w ¨ ¢¥à­¥¬áï ª ãà ¢­¥­¨î (2.3). � á¨«ã

s-¬®­®â®­­®áâ¨ ®¯¥à â®à  M ¨¬¥¥¬

hm0
wh; hi = hM 0

uh; hi > 0 8h 2 U0

M n f0g:

�âáî¤  ¢ á¨«ã â¥®à¥¬ë ® ­¥ï¢­®© äã­ªæ¨¨ á«¥¤ã¥â áãé¥áâ¢®¢ ­¨¥ ®ªà¥áâ­®áâ¥© Ov � U�M �
U+
M , Ow � U0

M â®ç¥ª v, w á®®â¢¥âáâ¢¥­­® ¨ ®¯¥à â®à  d 2 C1(Ov;Ow) â ª®£®, çâ® ¯à¨ «î¡®¬
v0 2 Ov ¢¥ªâ®à v0 + d(v0) ï¢«ï¥âáï à¥è¥­¨¥¬ ãà ¢­¥­¨ï (2.3). �àã£¨¬¨ á«®¢ ¬¨, «î¡ ï â®çª 
u 2 N n f0g ®¡« ¤ ¥â ®ªà¥áâ­®áâìî Ou � N C1-¤¨ää¥®¬®àä­®© ®ªà¥áâ­®áâ¨ Ov � U�M � U+

M .
C1 -¤¨ää¥®¬®àä¨§¬ � : Ov ! Ou ¨¬¥¥â ¢¨¤ �(v0) = v0+d(v0) 8v0 2 Ov. � á¨«ã ¤®ª § ­­®£® ¢ëè¥
íâ®â ¤¨ää¥®¬®àä¨§¬ ¬®¦¥â ¡ëâì à á¯à®áâà ­¥­ ­  ¢á¥ ¯à®áâà ­áâ¢® U�M � U+

M .

� ¬¥ç ­¨¥ 2.1. � á¨«ã ãá«®¢¨ï f 2 U�L n f0g ¨ ¥¤¨­áâ¢¥­­®áâ¨ à¥è¥­¨ï ãà ¢­¥­¨ï (2.3)
â®çª  0 =2 N . � á«ãç ¥ 0 2 N ¬­®¦¥áâ¢® M ¨¬¥¥â ¢ ­ã«¥ ®á®¡¥­­®áâì, ¯®¤®¡­ãî â®©, ª®â®àãî
¨¬¥¥â £à ä¨ª äã­ªæ¨¨ y = jxj.

�«¥¤áâ¢¨¥ 2.1. �à¨ ãá«®¢¨ïå â¥®à¥¬ë 2.1 ¬­®¦¥áâ¢® M ¯«®â­® ¢ ¬­®¦¥áâ¢¥ N .
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�®ª § â¥«ìáâ¢®. �¢¨¤ã ¢ª«îç¥­¨ï spanf'kg � domM ¬­®¦¥áâ¢® domM ¯«®â­® ¢ UM .
�®áª®«ìªã U0

M � spanf'kg, â® ¬­®¦¥áâ¢® A=(I�P0)[domM ] ¯«®â­® ¢ U�M � U+
M . �ãáâì u2N , ¯®

â¥®à¥¬¥ 2.1 áãé¥áâ¢ãîâ ®ªà¥áâ­®áâ¨ Ou, Ov â®ç¥ª u ¨ v = (I � P0)u á®®â¢¥âáâ¢¥­­® ¨ ¤¨ää¥®-
¬®àä¨§¬ � : Ov ! Ou, ¨¬¥îé¨© ¢¨¤ �(v0) = v0 + d(v0), £¤¥ d(v0) 2 U0

M . �ãáâì fvkg � Ov \ A
| ¯®á«¥¤®¢ â¥«ì­®áâì, áå®¤ïé ïáï ª v, â®£¤  ¯®á«¥¤®¢ â¥«ì­®áâì fukg � Ou, uk = vk + d(vk)
áå®¤¨âáï ª u. �® ¯®áâà®¥­¨î uk 2 domM 8k 2 N.

3. � §®¢®¥ ¯à®áâà ­áâ¢® ãà ¢­¥­¨ï

�¯à¥¤¥«¥­¨¥ 3.1. �­®¦¥áâ¢® P � UM ­ §ë¢ ¥âáï ä §®¢ë¬ ¯à®áâà ­áâ¢®¬ ãà ¢­¥­¨ï

(2.1), ¥á«¨

(i) «î¡®¥ à¥è¥­¨¥ u = u(t) ãà ¢­¥­¨ï (2.1) «¥¦¨â ¢ P, â. ¥. u(t) 2 P 8t 2 [0; T ];
(ii) ¯à¨ «î¡®¬ ' 2 P áãé¥áâ¢ã¥â ¥¤¨­áâ¢¥­­®¥ à¥è¥­¨¥ § ¤ ç¨ (2.1), (1.2), £¤¥ u0 = P+',

uT = P�'.

�® ¯®áâà®¥­¨î ¬­®¦¥áâ¢® M á®¤¥à¦¨â ¢á¥ à¥è¥­¨ï ãà ¢­¥­¨ï (2.1) ¨ ¯®íâ®¬ã ï¢«ï¥âáï
ª ­¤¨¤ â®¬ ­  à®«ì ä §®¢®£® ¯à®áâà ­áâ¢ . �ãáâì ' 2 M, â®£¤  ¢ á¨«ã á«¥¤áâ¢¨ï 2.1 â®çª 
v = (I � P0)' 2 A. �®«®¦¨¬ u0 = P+v, uT = P�v. � äã­ªæ¨¨ u� = u�(t) á¤¥« ¥¬ § ¬¥­ã
t! T � t ¨ ¯®«ãç¨¢èãîáï ¯à¨ íâ®¬ äã­ªæ¨î ®¡®§­ ç¨¬ áâ àë¬ á¨¬¢®«®¬. �®£¤  á¨áâ¥¬  (2.2)
¯à¥®¡à §ã¥âáï ª ¢¨¤ã

�L� _u� + P�M(u� + u0 + u+) = 0;

L+ _u
+ + P+M(u� + u0 + u+) = 0;

(3.1)

¯à¨ç¥¬ § ¤ ç  �®è¨

u+(0) = u0; u�(0) = uT (3.2)

¤«ï á¨áâ¥¬ë (3.1) ¡ã¤¥â íª¢¨¢ «¥­â­  § ¤ ç¥ (1.1), (1.2).
�¢¥¤¥¬ ®¯¥à â®à L = �L�P� + 0 � P0 + L+P+. �® ¯®áâà®¥­¨î ®¯¥à â®à L : UL ! UL «¨­¥¥­,

­¥¯à¥àë¢¥­, á ¬®á®¯àï¦¥­ ¨ ­¥®âà¨æ â¥«ì­® ®¯à¥¤¥«¥­. �ç¨âë¢ ï à ¢¥­áâ¢® P0M(u� + u0 +
u+) = 0, á¨áâ¥¬ã (3.1) ¬®¦­® à¥¤ãæ¨à®¢ âì ª ãà ¢­¥­¨î

L _u+M(u) = 0; (3.3)

¤«ï ª®â®à®£® ¢ á¨«ã (3.2) ¨¬¥¥â ¬¥áâ® § ¤ ç  �®è¨

u(0) = ': (3.4)

�¤­®§­ ç­ ï à §à¥è¨¬®áâì § ¤ ç¨ (3.3), (3.4) ¡ë«  ¯®«ãç¥­  à ­¥¥ [6]. � ª¨¬ ®¡à §®¬, ¤®ª § ­ 

�¥®à¥¬  3.1. �ãáâì p � 2 , â®£¤  ¯à¨ «î¡ëå T 2 R+ , f 2 U�L n f0g, u0 2 domM \ U+

M ,

uT 2 U
�
M áãé¥áâ¢ã¥â ¥¤¨­áâ¢¥­­®¥ à¥è¥­¨¥ § ¤ ç¨ (2:1), (1:2).

�àã£¨¬¨ á«®¢ ¬¨, ¬­®¦¥áâ¢® M | ä §®¢®¥ ¯à®áâà ­áâ¢® ãà ¢­¥­¨ï (2.1).

� ¬¥ç ­¨¥ 3.1. �¥®à¥¬  3.1 ®áâ ¥âáï ¢¥à­®© ¯à¨ f=0, ¥á«¨ «¨¡® u0 6= 0, «¨¡® uT 6= 0. �«ã-
ç © f = 0, u0 = uT = 0 ¨§ãç¥­ â®«ìª® ¯à¨ ãá«®¢¨¨ ¯®«®¦¨â¥«ì­®© ®¯à¥¤¥«¥­­®áâ¨ ®¯¥à â®à  L.

� ¬¥ç ­¨¥ 3.2. �á«¨ kerL 6= f0g, â® ä §®¢ë¬ ¯à®áâà ­áâ¢®¬ ãà ¢­¥­¨ï (2.1) á«ã¦¨â ¬­®-
¦¥áâ¢® domM .
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