
ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 2001. �®¬ 4, N 2. �. 25 { 28��� 517.94����������� ������������ ������ ������� ��������� ��������� � ������������������������� ����������. �. ��������¦­®-�ªà ¨­áª¨© ¯¥¤ £®£¨ç¥áª¨© £®áã¤ àáâ¢¥­­ë© ã­¨¢¥àá¨â¥â, �¤¥áá �®«ãç¥­® 19.03.2001�ä®à¬ã«¨à®¢ ­ ªà¨â¥à¨© à ¢­®¬¥à­®© ª®àà¥ªâ­®áâ¨ ¨ ¯®«ãç¥­ë ®æ¥­ª¨ ¤«ï ­®à¬ à¥è¥­¨© § ¤ ç¨ �®è¨ ¤«ï ¢®«-­®¢®£® ãà ¢­¥­¨ï á ¨­â¥£à «ì­ë¬¨ £à ­¨ç­ë¬¨ ãá«®¢¨ï¬¨. �à¨â¥à¨© ¤ ­ ¢ â¥à¬¨­ å ãá«®¢¨ï � ª¥­å ã¯â  ¤«ïá¯¥æ¨ «ì­®£® ¢¥á  ­  ª®­âãà å, ®å¢ âë¢ îé¨å á¯¥ªâà § ¤ ç¨. �®«ãç¥­­ë¥ à¥§ã«ìâ âë ¬®£ãâ ¡ëâì ¨á¯®«ì§®¢ ­ë¯à¨ ¨áá«¥¤®¢ ­¨¨ à §«¨ç­ëå £à ­¨ç­ëå § ¤ ç «¨­¥©­®©  ªãáâ¨ª¨ ¢ ­¥ª« áá¨ç¥áª®© ¯®áâ ­®¢ª¥.�ä®à¬ã«ì®¢ ­® ªà¨â¥à÷© à÷¢­®¬÷à­®ù ª®à¥ªâ­®áâ÷ â  ®âà¨¬ ­® ®æ÷­ª¨ ­®à¬ à®§¢'ï§ª÷¢ § ¤ ç÷ �®è÷ ¤«ï å¢¨«ì®¢®£®à÷¢­ï­­ï § ÷­â¥£à «ì­¨¬¨ £à ­¨ç­¨¬¨ ã¬®¢ ¬¨. �à¨â¥à÷© ¤ ­® ¢ â¥à¬÷­ å ã¬®¢¨ � ª¥­å ã¯â  ¤«ï á¯¥æ÷ «ì­®ù ¢ £¨­  ª®­âãà å, é® ®å®¯«îîâì á¯¥ªâà § ¤ ç÷. �¤¥à¦ ­÷ à¥§ã«ìâ â¨ ¬®¦ãâì ¡ãâ¨ ¢¨ª®à¨áâ ­÷ ¯à¨ ¤®á«÷¤¦¥­­÷ à÷§­¨å£à ­¨ç­¨å § ¤ ç «÷­÷©­®ù  ªãáâ¨ª¨ ¢ ­¥ª« á¨ç­÷© ¯®áâ ­®¢æ÷.A criteria of the uniform correctness is formulated and the norms of the Cauchy problem solutions for the wave equationwith integral boundary conditions are estimated. The criteria is given with the terms of the Muckenhoupt condition forspecial weight on contours, including the spectrum of the problem. The obtained results can be used for solving thedi�erent boundary problems of linear acoustics in the non-classical statement.���������­®£¨¥ § ¤ ç¨ ¬¥å ­¨ª¨ ¨ ä¨§¨ª¨ á¢®¤ïâáï ª¤¨ää¥à¥­æ¨ «ì­ë¬ ãà ¢­¥­¨ï¬ á ­¥ª« áá¨ç¥áª¨-¬¨ £à ­¨ç­ë¬¨ ãá«®¢¨ï¬¨ (á¬., ­ ¯à¨¬¥à, ®¡§®à-­ãî áâ âìî [1]). �à ¢­¥­¨ï â ª®£® à®¤  ¥áâ¥-áâ¢¥­­ë¬ ®¡à §®¬ âà ªâãîâáï ª ª  ¡áâà ªâ­ë¥¤¨ää¥à¥­æ¨ «ì­ë¥ ãà ¢­¥­¨ï ¢ ¯®¤å®¤ïé¥¬ ¡ -­ å®¢®¬ ¯à®áâà ­áâ¢¥. � ­­ ï áâ âìï ¯®á¢ïé¥-­  ¨§ãç¥­¨î § ¤ ç¨ �®è¨ ¤«ï £¨¯¥à¡®«¨ç¥áª®£®ãà ¢­¥­¨ï á § ¤ ­­ë¬¨ ­ ç «ì­ë¬¨ ãá«®¢¨ï¬¨:d2u(t)dt2 +Au(t) = 0;u(0) = v; u0t(0) = v1;£¤¥ u(t) { ¢¥ªâ®à-äã­ªæ¨ï á® §­ ç¥­¨ï¬¨ ¢ £¨«ì-¡¥àâ®¢®¬ ¯à®áâà ­áâ¢¥ L2(0; a); A { ¤¨ää¥à¥­-æ¨ «ì­ë© ®¯¥à â®à ¢â®à®£® ¯®àï¤ª , ª®â®àë© ª -­®­¨ç¥áª¨¬ ®¡à §®¬ áâà®¨âáï ¯® § ¤ ­­®¬ã ¢¥áã� ª¥­å ã¯â  ­  ¯®«®¦¨â¥«ì­®¬ «ãç¥ R+. �¤¥©-­ãî ®á­®¢ã áâ âì¨ á®áâ ¢«ï¥â ¨á¯®«ì§®¢ ­¨¥ â¥å-­¨ª¨ ¢¥á®¢ëå ®æ¥­®ª á¨­£ã«ïà­ëå ¨­â¥£à «®¢ â¨-¯  �®è¨ [2]. �â® ¯®§¢®«¨«® áä®à¬ã«¨à®¢ âìªà¨â¥à¨© à ¢­®¬¥à­®© ª®àà¥ªâ­®áâ¨ ¨ ¯®«ãç¨âì®æ¥­ª¨ à¥è¥­¨© § ¤ ç¨ �®è¨ á ­¥ª« áá¨ç¥áª¨¬¨£à ­¨ç­ë¬¨ ãá«®¢¨ï¬¨.

1. ���������������� ���������,����������� ������ �������-�����ãáâì w2 { ¯à®¨§¢®«ì­ë© A2-¢¥á � ª¥­å ã¯â ­  ¯®«ã®á¨ R+ :=�x2R : x�0	, â® ¥áâì [2]sup� n 1j�j Z� w2(x)dx; 1j�j Z� w�2(x)dxo <1;£¤¥ � { ¯à®¨§¢®«ì­ë© ¨­â¥à¢ « ­  R+; j�j { ¥£®¤«¨­ . �®£¤  áãé¥áâ¢ã¥â  ­ «¨â¨ç¥áª ï ¢ ®¡« -áâ¨ C n R+ äã­ªæ¨ï w�, ®¡« ¤ îé ï á«¥¤ãîé¨¬¨á¢®©áâ¢ ¬¨ [3]:1) áãé¥áâ¢ãîâ ¯®çâ¨ ¢áî¤ã ­¥ª á â¥«ì­ë¥ ¯à¥-¤¥«ì­ë¥ §­ ç¥­¨ï äã­ªæ¨¨ w� ­  ¢¥àå­¥¬ ¨­¨¦­¥¬ ¡¥à¥£ å à §à¥§  ¢¤®«ì R+ (®¡®§­ ç -¥¬ë¥ ç¥à¥§ w�(x + i0), w�(x � i0)), ¯à¨ç¥¬¯®çâ¨ ¢áî¤ãjw�(x� i0)j = jw�(x+ i0)j = w(x); x 2 R+;2) äã­ªæ¨ï w�(z2) ï¢«ï¥âáï ¢­¥è­¥© [4] ¢ ­¨¦-­¥© ¯®«ã¯«®áª®áâ¨ C�;3) ¨¬¥¥â ¬¥áâ® ¨­â¥£à «ì­®¥ ¯à¥¤áâ ¢«¥­¨¥w�(z2) = z 32 1Z0 e�itzyw(t)dt; z 2 C�á ­¥ª®â®à®© äã­ªæ¨¥© yw2Lloc2 (R+), â® ¥áâìyw2L2(0; a) ¯à¨ ª ¦¤®¬ a>0.c
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ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 2001. �®¬ 4, N 2. �. 25 { 28� ¬¥â¨¬, çâ® ¢® ¢â®à®¬ á¢®©áâ¢¥ äã­ªæ¨ï z2®â®¡à ¦ ¥â C� ­  C n R+,   ¢ âà¥âì¥¬ { ¢¥â¢ìz 32 ä¨ªá¨àã¥âáï ãá«®¢¨¥¬ ¨§¬¥­¥­¨ï  à£ã¬¥­â ��<arg z<0.� ¯à®áâà ­áâ¢¥ L2(0; a) à áá¬®âà¨¬ ¯à®¨§¢®«ì-­ë© ®¯¥à â®à K ¢¨¤ Kh = Bh + (h; x)yaw;�Bh�(t) := � tZ0 (t� s)h(s)ds;£¤¥ x2L2(0; a), ç¥à¥§ yaw ®¡®§­ ç¥­® áã¦¥­¨¥äã­ªæ¨¨ yw ­  á¥£¬¥­â [0; a],   áª®¡ª¨ ®¡®§­ -ç îâ áª «ïà­®¥ ¯à®¨§¢¥¤¥­¨¥ ¢ L2(0; a). �à®¢¥-àï¥âáï ãá«®¢¨¥ KerK=f0g, ¨ ¥á«¨ äã­ªæ¨ï x ­¥¯à¨­ ¤«¥¦¨â ®¡à §ã ®¯¥à â®à  B� (çâ® ¢ ¤ «ì-­¥©è¥¬ ¨ ¯à¥¤¯®« £ ¥âáï), â® KerK�=f0g. �®-£¤  ª®àà¥ªâ­® ®¯à¥¤¥«¥­ ­¥®£à ­¨ç¥­­ë© ¯«®â­®-§ ¤ ­­ë© ®¯¥à â®à A :=K�1. �¡« áâì ¥£® ®¯à¥¤¥-«¥­¨ï DA á®áâ®¨â ¨§ äã­ªæ¨©DA = �f = g � (g00; x)yaw :g 2W 22 (0; a); g(0) = g0(0) = 0	; (1)  ®¯¥à â®à A ¤¥©áâ¢ã¥â ¯® ä®à¬ã«¥�Af�(t) = �g00(t): (2)�®áª®«ìªã KerK=f0g, á« £ ¥¬®¥ g ¢ ¯à¥¤áâ ¢«¥-­¨¨ (1) ®¤­®§­ ç­® ®¯à¥¤¥«ï¥âáï ¯® äã­ªæ¨¨ f .�à®¨««îáâà¨àã¥¬ áª § ­­®¥ ­  ¯à¨¬¥à¥ áâ¥-¯¥­­®£® ¢¥á  � ª¥­å ã¯â w2(x) = x!; �1 < ! < 1: (3)�ã­ªæ¨ï w�(x) := e�i�2 �z !2 ;� = 32 � !; �2� < arg z < 0®¡« ¤ ¥â ¢ëè¥¯¥à¥ç¨á«¥­­ë¬¨ âà¥¬ï á¢®©áâ¢ -¬¨, ¨ ¤«ï ­ å®¦¤¥­¨ï yw2Lloc2 (R+) ¯®«ãç ¥¬ ãà ¢-­¥­¨¥e�i�2 �z! = z 32 1Z0 e�itzyw(t) dt; z 2 C�:�á«¨ ¯¥à¥©â¨ ª £à ­¨ç­ë¬ §­ ç¥­¨ï¬, ¯®«ãç ¥¬à ¢¥­áâ¢®e�i�2 �(x� i0)�� = 1Z0 e�itxyw(t)dt; x 2 R;

®âªã¤  yw(t) = ��1(�)t��1 [5]. � ª¨¬ ®¡à §®¬, ¢á«ãç ¥ áâ¥¯¥­­®£® ¢¥á  (3) ¤«ï äã­ªæ¨¨ yaw ¢ (1)¯®«ãç ¥¬ ï¢­®¥ ¢ëà ¦¥­¨¥:yaw(t) = ��1(�)t��1; 0 � t � a; � = 32 � !:� ç áâ­ëå á«ãç ïå w2(x)=x� 12 ®¯¨á ­¨¥ ®¡« -áâ¨ ®¯à¥¤¥«¥­¨ï DA ã¯à®é ¥âáï. �á«¨ ¢¥áw21(x)=x 12 , â® á®®â¢¥âáâ¢ãîé¨© ®¯¥à â®à A1 § -¤ ¥âáï ä®à¬ã« ¬¨�A1f�(x) = �f 00(t); DA1 = Ker �0 \Ker'; (4)£¤¥ äã­ªæ¨®­ « �0 ®¯à¥¤¥«ï¥âáï à ¢¥­áâ¢®¬�0(g) = �g0(0); g 2W 22 (0; a);' { ¯à®¨§¢®«ì­ë© ®£à ­¨ç¥­­ë© ¢ W 22 (0; a) äã­ª-æ¨®­ «, ­®à¬¨à®¢ ­­ë© ãá«®¢¨¥¬ '(1) = 1; '(1) {§­ ç¥­¨¥ ' ­  äã­ªæ¨¨, â®¦¤¥áâ¢¥­­® à ¢­®© ¥¤¨-­¨æ¥. �à¨ íâ®¬, ¢¢¨¤ã ¯«®â­®áâ¨ DA ¢ L2(0; a),«î¡ ï «¨­¥©­ ï ª®¬¡¨­ æ¨ï äã­ªæ¨®­ «®¢ �0 ¨ '­¥®£à ­¨ç¥­  ¢ ¯à®áâà ­áâ¢¥ L2(0; a). �­ «®£¨ç-­®, ¢¥áã w22(x)=x�12 á®®â¢¥âáâ¢ã¥â ®¯¥à â®à�A2f�(t) = �f 00(t); DA2 = Ker � \Ker'; (5)£¤¥ �-äã­ªæ¨ï �¨à ª  ®¯à¥¤¥«ï¥âáï à ¢¥­áâ¢®¬�(g)=g(0),   ¯à®¨§¢®«ì­ë© ®£à ­¨ç¥­­ë© ¢ á®¡®-«¥¢áª®¬ ¯à®áâà ­áâ¢¥W 22 (0; a) äã­ªæ¨®­ « ­®à¬¨-à®¢ ­ ãá«®¢¨¥¬ '(t) = 1. � ª ¨ ¯à¥¦¤¥, ¯à®¨§-¢®«ì­ ï «¨­¥©­ ï ª®¬¡¨­ æ¨ï � ¨ ' ­¥®£à ­¨ç¥­ ¢ L2(0; a).2. ����������� ������������ ��-���� �����ãáâì A { ¯à®¨§¢®«ì­ë© ®¯¥à â®à ¢¨¤  (1), (2).� áá¬®âà¨¬ ¢ ¯à®áâà ­áâ¢¥ L2(0; a) § ¤ çã �®è¨d2u(t)dt2 +Au(t) = 0;u(0) = v; u0(0) = v1; (6)¯®­¨¬ ï ¯®¤ ¥¥ à¥è¥­¨¥¬ ¤¢ ¦¤ë á¨«ì­® ¤¨ää¥-à¥­æ¨àã¥¬ãî ¢ ¬¥âà¨ª¥ L2(0; a) äã­ªæ¨î u(t) â -ªãî, çâ® u(t)2DA ¯à¨ ª ¦¤®¬ t�0 ¨ ã¤®¢«¥â¢®àï-îéãî ­ ç «ì­ë¬ ¤ ­­ë¬. � ¤ çã �®è¨ (6) ¡ã¤¥¬­ §ë¢ âì à ¢­®¬¥à­® ª®àà¥ªâ­®©, ¥á«¨ ¤«ï ¯à®¨§-¢®«ì­ëå v; v12DA ®­  ¨¬¥¥â ¥¤¨­áâ¢¥­­®¥ à¥è¥-­¨¥ u(t) á ®æ¥­ª®© ­®à¬ë:ku(t)k � M�ku(0)k+ ku0(0)k�e�0t;�0 � 0; t � 0; (7)26 �. �. �ã¡à¥¥¢



ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 2001. �®¬ 4, N 2. �. 25 { 28£¤¥ ª®­áâ ­â  M ­¥ § ¢¨á¨â ®â à¥è¥­¨ï u; k�k {­®à¬  ¢ ¯à®áâà ­áâ¢¥ L2(0; a).�¯¥ªâà ®¯¥à â®à  A á®¢¯ ¤ ¥â á ¬­®¦¥áâ¢®¬ª®à­¥© æ¥«®© äã­ªæ¨¨ ¯®àï¤ª  à®áâ  1=2 ¨ ­®à-¬ «ì­®£® â¨¯ �(z) := 1� z aZ0 yw(z; t)x(t)dt;£¤¥ ¢¢¥¤¥­® ®¡®§­ ç¥­¨¥yw(z; t) := yaw(t) �pz tZ0 sinpz(t� s)yaw(s)ds: (8)�¡®§­ ç¨¬ ç¥à¥§ 
� ¯ à ¡®«ã, ª®â®à ï § ¤ ¥âáïãà ¢­¥­¨¥¬z(t) = (t� i�)2; �1 < t <1; � > 0:�á«®¢¨¥ � ª¥­å ã¯â  (A2
� ) ¤«ï ¢¥á  W (z)>0,§ ¤ ­­®£® ­  ¯ à ¡®«¥ 
� , ¢ë£«ï¤¨â á«¥¤ãîé¨¬®¡à §®¬ [2]:supz2
� supr>0 n r�1 Z
�\B(z;r)W (z)jdzj;r�1 Z
�\B(z;r)W�1(z)jdzjo <1; (9)£¤¥ B(z; r) { ªàã£ á æ¥­âà®¬ z, ¨¬¥îé¨© à ¤¨ãá r;jdzj { í«¥¬¥­â ¤«¨­ë ¤ã£¨ ªà¨¢®© 
� . � ­¨¦¥á«¥-¤ãîé¥© ä®à¬ã«¨à®¢ª¥ ï¤à  v(z; t), v1(z; t) ¢ëç¨-á«ïîâáï ¯® ä®à¬ã«¥ (8), ¯à¨ ¯®¤áâ ­®¢ª¥ ¢¬¥áâ®äã­ªæ¨¨ yaw ­ ç «ì­ëå ¤ ­­ëå v(t) ¨ v1(t) á®®â-¢¥âáâ¢¥­­®.�¥®à¥¬  1. �ãáâì A { ¯à®¨§¢®«ì­ë© ®¯¥à â®à¢¨¤  (1), (2), ¯®à®¦¤¥­­ë© ¢¥á®¬ � ª¥­å ã¯â  w2­  ¯®«ã®á¨ R+ ¨ ¯ãáâì á®®â¢¥âáâ¢ãîé ï ¥¬ã æ¥« ïäã­ªæ¨ï �(z) â ª®¢ , çâ®limx!+1x� 12 log j�(�x)j = a: (10)�®£¤ , ¥á«¨ § ¤ ç  �®è¨ (6) à ¢­®¬¥à­® ª®àà¥ªâ-­  á ®æ¥­ª®© ­®à¬ à¥è¥­¨© (7), â® á¯¥ªâà A «¥¦¨â¢­ãâà¨ ¯ à ¡®«ë 
� (�>�0) ¨ ­  ª ¦¤®© â ª®© ¯ -à ¡®«¥ ¢¥áW (z) := jw�(z)j�2j�(z)j2; z 2 
� (11)ã¤®¢«¥â¢®àï¥â ãá«®¢¨î (A2
� ). �¡à â­®, ¥á«¨á¯¥ªâà A «¥¦¨â ¢­ãâà¨ ­¥ª®â®à®© ¯ à ¡®«ë 
� ,  ¢¥á W (z) ã¤®¢«¥â¢®àï¥â ãá«®¢¨î (A2
� ), â® § -¤ ç  �®è¨ (6) à ¢­®¬¥à­® ª®àà¥ªâ­ , ¥¥ à¥è¥­¨¥

¯à¥¤áâ ¢¨¬® ¢ ¢¨¤¥u(t) = 12�i Z
� cospz ty!(z; s)��1(z)�� Z a0 v(z; t)x(t)dt dz++ 12�i Z
� sinpz tpz yw(z; s)��1(z)�� aZ0 v1(z; t)x(t)dt dz; (12)¨ ¨¬¥¥â ¬¥áâ® ®æ¥­ª  (7) á �0=�.�â¬¥â¨¬, çâ® ¢ ä®à¬ã«¥ (12) ¨­â¥£à¨à®¢ ­¨¥¢¥¤¥âáï ¢ ­ ¯à ¢«¥­¨¨ ¢®§à áâ ­¨ï t ¢ ¯ à ¬¥âà¨-ç¥áª®¬ ãà ¢­¥­¨¨ z(t)=(t�i�)2, t2R ¯ à ¡®«ë 
� .�®ª § â¥«ìáâ¢® â¥®à¥¬ë ®á­®¢ ­® ­  á«¥¤ãîé¥¬à¥§ã«ìâ â¥, ¯à¥¤áâ ¢«ïîé¥¬, ­  ­ è ¢§£«ï¤, á -¬®áâ®ïâ¥«ì­ë© ¨­â¥à¥á.�¥®à¥¬  2. �ãáâì A { ¯à®¨§¢®«ì­ë© ®¯¥à â®à¢¨¤  (1), (2) ¢ ¯à®áâà ­áâ¢¥ L2(0; a). �®£¤  á«¥¤ã-îé¨¥ ãá«®¢¨ï íª¢¨¢ «¥­â­ë:1) ¤«ï ¢á¥å h2L2(0; a) ¨¬¥¥â ¬¥áâ® ¨­â¥£à «ì­ ï®æ¥­ª  à¥§®«ì¢¥­âë:Z
� jzj 12 k(A� zI)�1hk2jdzj � Ckhk2;2) ¢¥á W (z), ®¯à¥¤¥«¥­­ë© à ¢¥­áâ¢®¬ (11), ã¤®-¢«¥â¢®àï¥â ãá«®¢¨î (A2
� ).3. ��������à¨¢¥¤¥¬ ¯à¨¬¥àë, ¨««îáâà¨àãîé¨¥ â¥®à¥-¬ã 1. � áá¬®âà¨¬ ­¥ª« áá¨ç¥áªãî § ¤ çã �®è¨@2u@t2 = @2u@s2 ;u(0; s) = v(s); u0t(0; s) = v1(s);0 � s � a;u0s(t; 0) = 0; t � 0;aZ0 �u(t; s)p(s) + u0s(t; s)p0(s)++u00ss(t; s)p00(s)	ds = 0; (13)�. �. �ã¡à¥¥¢ 27



ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 2001. �®¬ 4, N 2. �. 25 { 28£¤¥ äã­ªæ¨ï p2W 22 (0; a) § ¤ ¥â ®¡é¨© ¢¨¤ ®£à ­¨-ç¥­­®£® ¢ W 22 (0; a) äã­ªæ¨®­ « '(f) = aZ0 �f(s)p(s) + f 0(s)p0(s) + f 00(s)p00(s)�ds;f 2W 22 (0; a):�à¥¤¯®«®¦¨¬, çâ® ' ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬,áä®à¬ã«¨à®¢ ­­ë¬ ¯à¨ ®¯¨á ­¨¨ ®¡« áâ¨ ®¯à¥¤¥-«¥­¨ï ®¯¥à â®à  ¢¨¤  (4). �®£¤  § ¤ ç¥ �®è¨ (13)á®®â¢¥âáâ¢ã¥â § ¤ ç  (6) á ®¯¥à â®à®¬ A=A1, ª®-â®àë© ¯®à®¦¤ ¥âáï ¢¥á®¬ w2(x)=x 12 . �®¦­® ¯à®-¢¥à¨âì, çâ® ¢ íâ®¬ á«ãç ¥�(z) = '(cospz t): (14)�à¥¤¯®«®¦¨¬, çâ® �(z) ã¤®¢«¥â¢®àï¥â ãá«®-¢¨î (10). �®£¤  ¨§ â¥®à¥¬ë 1 ¢ëâ¥ª ¥â á«¥¤ãî-é¨© à¥§ã«ìâ â.�¥®à¥¬  3. � ¤ ç  �®è¨ (13) à ¢­®¬¥à­® ª®à-à¥ªâ­  â®£¤  ¨ â®«ìª® â®£¤ , ª®£¤  áãé¥áâ¢ã¥â ¯ -à ¡®«  
� , ®å¢ âë¢ îé ï ¢á¥ ª®à­¨ äã­ªæ¨¨ � ¨­  ª®â®à®© ¢¥á W (z)= jzj�12 j�(z)j2 ã¤®¢«¥â¢®àï¥âãá«®¢¨î (A2
� ).�ãáâì, ­ ¯à¨¬¥à, äã­ªæ¨®­ « ' § ¤ ¥âáï ä®à-¬ã«®© '(f) = nXk=0 ckf(sk) + aZ0 f(s)g(s)ds;f 2W 22 (0; a); ck 2 C;£¤¥ 0=s0<: : :<sn=a { ¯à®¨§¢®«ì­®¥ à §¡¨¥­¨¥á¥£¬¥­â ; g { ä¨ªá¨à®¢ ­­ ï äã­ªæ¨ï ¨§ L2(0; a).� á¨«ã ãá«®¢¨ï (14)�(z) = nXk=0 ck cospz sk + aZ0 cos(pz s)g(s)ds¨ ¨§ â¥®à¥¬ë 3 ¢ëâ¥ª ¥â, çâ® ¥á«¨ cn 6=0, â® § ¤ -ç  �®è¨ (12) á â ª¨¬ äã­ªæ¨®­ «®¬ ' à ¢­®¬¥à­®ª®àà¥ªâ­ .
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