
ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 1999. �®¬ 2, N 2. �. 26 { 34��� 539.3 � ������ �� ��������� ������������������ ���������� ������� ������������ ����� �����������. �. �����������­áâ¨âãâ £¨¤à®¬¥å ­¨ª¨ ��� �ªà ¨­ë, �¨¥¢�®«ãç¥­® 5.05.99 � �¥à¥á¬®âà¥­® 14.06.99� à ¬ª å ¬¥â®¤  áã¯¥à¯®§¨æ¨© ¯à®¢¥¤¥­  ­ «¨§ ¡«¨¦­¥© §®­ë ¢®«­®¢®£®¯®«ï ¢ ¯®«ã¯®«®á¥ á® á¢®¡®¤­ë¬¨¡®ª®¢ë¬¨¯®¢¥àå­®áâï¬¨ ¨ § é¥¬«¥­­ë¬ â®àæ®¬. �ç¥â ®á®¡¥­­®áâ¨ ¯® ­ ¯àï¦¥­¨ï¬, ª®â®à ï ¢®§­¨ª ¥â ¢ â®çª¥ á¬¥­ë â¨¯ £à ­¨ç­ëå ãá«®¢¨©, ¯®§¢®«¨« á®§¤ âì  «£®à¨â¬ ¤«ï  ¤¥ª¢ â­®£® ®¯¨á ­¨ï áâàãªâãàë ¡«¨¦­¥© §®­ë. �à®¢¥¤¥­­ë¥à áç¥âë ãª §ë¢ îâ ­  â®, çâ® ­¥®¤­®à®¤­ë¥ ¢®«­ë ¨£à îâ §­ ç¨â¥«ì­ãî à®«ì ¢ ¡«¨¦­¥© §®­¥. � ®â«¨ç¨¥ ®â¯®«ã¯®«®áë á® á¢®¡®¤­ë¬ â®àæ®¬, ¢ ¤ ­­®¬ á«ãç ¥ à¥§®­ ­á­ëå ï¢«¥­¨© ­  ­¥®¤­®à®¤­ëå ¢®«­ å ­¥ ­ ¡«î¤ «®áì.�à® ­ «¨§¨à®¢ ­ íää¥ªâ à §£àã§ª¨ áà¥¤¨­­®© ¯«®áª®áâ¨ ¢ § ¢¨á¨¬®áâ¨ ®â ç áâ®âë ¨ ¯®ª § â¥«ï ®á®¡¥­­®áâ¨ ¯®­ ¯àï¦¥­¨ï¬.� à ¬ª å ¬¥â®¤  áã¯¥à¯®§¨æ÷© ¯à®¢¥¤¥­®  ­ «÷§ ¡«¨¦­ì®ù §®­¨ å¢¨«ì®¢®£® ¯®«ï ã ¯÷¢á¬ã§÷ § ¢÷«ì­¨¬¨ ¡®ª®¢¨¬¨¯®¢¥àå­ï¬¨ ÷ § é¥¬«¥­¨¬ â®àæ¥¬. �à åã¢ ­­ï ®á®¡«¨¢®áâ÷ ¯® ­ ¯àã£ ¬, ïª  ¢¨­¨ª õ ã â®çæ÷ §¬÷­¨ â¨¯ã £à ­¨ç­¨åã¬®¢, ¤®§¢®«¨«® áâ¢®à¨â¨  «£®à¨â¬ ¤«ï  ¤¥ª¢ â­®£® ®¯¨áã áâàãªâãà¨ ¡«¨¦­ì®ù §®­¨. �à®¢¥¤¥­÷ ®¡à åã­ª¨ ¢ª §ã-îâì ­  â¥, é® ­¥®¤­®à÷¤­÷ å¢¨«÷ ¢÷¤÷£à îâì §­ ç­ã à®«ì ã ¡«¨¦­÷© §®­÷. �  ¢÷¤¬÷­ã ¢÷¤ ¯÷¢á¬ã£¨ § ¢÷«ì­¨¬ â®àæ¥¬, ã¤ ­®¬ã ¢¨¯ ¤ªã à¥§®­ ­á­¨å ï¢¨é ­  ­¥®¤­®à÷¤­¨å å¢¨«ïå ­¥ á¯®áâ¥à÷£ «®áì. �à® ­ «÷§®¢ ­® ¥ä¥ªâ à®§¢ ­â ¦¥­­ïá¥à¥¤¨­­®ù ¯«®é¨­¨ ¢ § «¥¦­®áâ÷ ¢÷¤ ç áâ®â¨ ÷ ¯®ª §­¨ª  ®á®¡«¨¢®áâ÷ ¯® ­ ¯àã£ ¬.By method of superpositions there was held the analysis of near zone of wave �eld in half-strip with free side surfacesand clamped end-wall. The account of tension singularity arising in the point of change of type of boundary conditionallowed to develop the algorithm for adequate description of the near �eld structure. The numerical analysis has shownthat evanescent waves plays the essential role in the near zone. On the contrary to half-strip with free end-wall therewere not detected any resonant e�ects for evanescent waves. Also the e�ect of unload of middle plane in dependence offrequency and order of tension singularity were analyzed.��������� ¤¥ä¥ªâ®áª®¯¨¨, ­¥à §àãè îé¥¬ ª®­âà®«¥, ªãáâ®í«¥ªâà®­¨ª¥ ¨ àï¤¥ ¤àã£¨å ®¡« áâ¥© ¢ ¦­®¥¬¥áâ® § ­¨¬ ¥â § ¤ ç  ® à á¯à®áâà ­¥­¨¨ ã¯àã-£¨å ¢®«­ ¢ ¢®«­®¢®¤ å. � á¯à®áâà ­¥­¨¥ ãáâ ­®-¢¨¢è¨åáï ª®«¥¡ ­¨© ¢ à¥£ã«ïà­ëå ã¯àã£¨å ¢®«­®-¢®¤ å ¨§ãç¥­® ¤®áâ â®ç­® ¯®«­®. �¤­ ª® ¢ ¡®«ì-è¨­áâ¢¥ á«ãç ¥¢ à áá¬ âà¨¢ « áì £à ­¨ç­ ï § -¤ ç  ® ¢®«­®¢®¤¥ á® á¢®¡®¤­ë¬¨ ¡®ª®¢ë¬¨ ¯®¢¥àå-­®áâï¬¨ ¯à¨ ¢®§¤¥©áâ¢¨¨ § ¤ ­­®£® à á¯à¥¤¥«¥-­¨ï ª á â¥«ì­ëå ¨«¨ ­®à¬ «ì­ëå ­ ¯àï¦¥­¨© ­ â®àæ¥ [1]. �à¨ ¦¥áâª®© § ¤¥«ª¥ â®àæ  £à ­¨ç­ ï§ ¤ ç  ¨§ãç¥­  ­¥¤®áâ â®ç­® ¯®«­®. �â® á¢ï§ ­®á âàã¤­®áâï¬¨, ª®â®àë¥ ¢®§­¨ª îâ ¯à¨ ®¯à¥¤¥-«¥­¨¨ ­ ¯àï¦¥­­®-¤¥ä®à¬¨à®¢ ­­®£® á®áâ®ï­¨ï¢¡«¨§¨ ã£«®¢®© â®çª¨. �­¨ ®¡ãá«®¢«¥­ë áãé¥áâ¢®-¢ ­¨¥¬ «®ª «ì­®© ®á®¡¥­­®áâ¨ ¯® ­ ¯àï¦¥­¨ï¬ ¢â®çª¥ á¬¥­ë â¨¯  £à ­¨ç­ëå ãá«®¢¨©. � á¢ï§¨á íâ¨¬ ¯®¤à®¡­®¥ ¨§ãç¥­¨¥ ­ ¯àï¦¥­­®£® á®áâ®-ï­¨ï ¢ ®ªà¥áâ­®áâ¨ ¦¥áâª®© § ¤¥«ª¨ ¤®«¦­® ¡ -§¨à®¢ âìáï ­  ¨á¯®«ì§®¢ ­¨¨ ¬¥â®¤ , á¯®á®¡­®£® ¤¥ª¢ â­® ®¯¨á âì ­ «¨ç¨¥ «®ª «ì­ëå ®á®¡¥­­®-áâ¥©. � ª¨¬ ¬¥â®¤®¬ ï¢«ï¥âáï ¬¥â®¤ áã¯¥à¯®§¨-æ¨© [2].�¯¥à¢ë¥ £à ­¨ç­ ï § ¤ ç  ¤«ï ¯®«ã¯®«®áë á
§ é¥¬«¥­­ë¬ â®àæ®¬ ¡ë«  à áá¬®âà¥­  �¥­á¥-¬®¬ [3]. � íâ®© à ¡®â¥ ®á®¡¥­­®áâì ¯® ­ ¯àï¦¥-­¨ï¬ ãç¨âë¢ « áì ¯ãâ¥¬ ¢¢¥¤¥­¨ï ®â¤¥«ì­®£® ç«¥-­  ¢ à¥è¥­¨¨. �â® ¯à¨¢®¤¨«® ª ¯¥à¥®¯à¥¤¥«¥­­®-áâ¨ ¯à¨ ®¯à¥¤¥«¥­¨¨ ­ ¯àï¦¥­¨© ¨, á«¥¤®¢ â¥«ì-­®, ª ¯«®å®© ®¡ãá«®¢«¥­­®áâ¨ á¨áâ¥¬ë ãà ¢­¥­¨©.� ¤ «ì­¥©è¥¬ ¤ ­­ ï £à ­¨ç­ ï § ¤ ç  ¨§ãç « áì¢ à ¡®â¥ [4], ¢ ª®â®à®© ­ ¯àï¦¥­¨¥ â ª¦¥ ¯à¥¤áâ -¢«ï«®áì ¢ ¢¨¤¥ ¡¥áª®­¥ç­®£® àï¤  ¯® ®àâ®£®­ «ì-­ë¬ äã­ªæ¨ï¬ ¨ ®â¤¥«ì­®£® ç«¥­ , ®¯¨áë¢ îé¥£®®á®¡¥­­®áâì, çâ® ­¥ ãáâà ­ï«® ®â¬¥ç¥­­ë© ­¥¤®-áâ â®ª. � íâ®© à ¡®â¥ à áá¬ âà¨¢ «¨áì í­¥à£¥â¨-ç¥áª¨¥ ®á®¡¥­­®áâ¨ ¯à®æ¥áá  ®âà ¦¥­¨ï,  ­ «¨§¡«¨¦­¥£® ¯®«ï ­¥ ¯à®¢®¤¨«áï.�­¥à£¥â¨ç¥áª¨¬  á¯¥ªâ ¬ ®âà ¦¥­¨ï ¯¥à¢®©á¨¬¬¥âà¨ç­®© ¢®«­ë ®â § é¥¬«¥­­®£® â®àæ  ¢®«-­®¢®¤  ¯®á¢ïé¥­  à ¡®â  [5], ¢ ª®â®à®© £à ­¨ç­ ï§ ¤ ç  à¥è « áì ¬¥â®¤®¬ ®¤­®à®¤­ëå à¥è¥­¨©¡¥§ ãç¥â  ®á®¡¥­­®áâ¨ ¯® ­ ¯àï¦¥­¨ï¬ ¢ ã£«®-¢®© â®çª¥. � à ¬ª å ¬¥â®¤  ®¤­®à®¤­ëå à¥è¥­¨©­  ®á­®¢¥ á¢®©áâ¢  ®¡®¡é¥­­®© ®àâ®£®­ «ì­®áâ¨¢ à ¡®â å [6, 7] ¯à¥¤«®¦¥­ë ¬¥â®¤ë, ¯®§¢®«ïîé¨¥ãç¨âë¢ âì ®á®¡¥­­®áâì ¯® ­ ¯àï¦¥­¨ï¬ ¢ â®çª¥á¬¥­ë â¨¯  £à ­¨ç­ëå ãá«®¢¨©, ®¤­ ª® ¨ ¢ íâ¨åà ¡®â å ¡«¨¦­¥¥ ¯®«¥ ­¥  ­ «¨§¨à®¢ «®áì.� à ¡®â¥ [2] ¤«ï à¥è¥­¨ï £à ­¨ç­®© § ¤ ç¨26 c
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ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 1999. �®¬ 2, N 2. �. 26 { 34¯à¨ ª¨­¥¬ â¨ç¥áª®¬ ¢®§¡ã¦¤¥­¨¨ â®àæ  ¯à¥¤-«®¦¥­ ¬¥â®¤ áã¯¥à¯®§¨æ¨©, ª®â®àë© ¯®§¢®«ï¥âãç¥áâì ®á®¡¥­­®áâì ¯® ­ ¯àï¦¥­¨ï¬ ¢ ã£«®¢®©â®çª¥. �à ­¨ç­ ï § ¤ ç  à¥è¥­  ¤«ï æ¨«¨­¤à  ª®-­¥ç­®© ¤«¨­ë ¤«ï á«ãç ï § ¤ ­¨ï ª¨­¥¬ â¨ç¥áª¨å£à ­¨ç­ëå ãá«®¢¨© ­  ¥£® â®àæ å. �¥â®¤ áã¯¥à-¯®§¨æ¨©, ãç¨âë¢ îé¨© ®á®¡¥­­®áâì ¯® ­ ¯àï¦¥-­¨ï¬, ¢®§­¨ª îéãî ¢ â®çª¥ á¬¥­ë â¨¯  £à ­¨ç-­ëå ãá«®¢¨©, ¯®§¢®«ï¥â á®§¤ âì à áç¥â­ë©  «£®-à¨â¬,  ¤¥ª¢ â­® ®¯¨áë¢ îé¨© ®á®¡¥­­®áâ¨ ¡«¨¦-­¥£® ¯®«ï. �à¨ íâ®¬ ­ ¯àï¦¥­¨ï ¨ á¬¥é¥­¨ï, ­ ©-¤¥­­ë¥ ¬¥â®¤®¬ áã¯¥à¯®§¨æ¨©, ¬®£ãâ ¡ëâì ¯à¥¤-áâ ¢«¥­ë ª ª à §«®¦¥­¨¥ ¯® ­®à¬ «ì­ë¬ ¬®¤ ¬.�â® ¯®§¢®«ï¥â ¯à®¢¥áâ¨ ¤®áâ â®ç­® ¯®«­ë©  ­ -«¨§ ¢®«­®¢®£® ¯®«ï ¢ ¡«¨¦­¥© §®­¥.� ­­ ï à ¡®â  ¯®á¢ïé¥­  ¤ «ì­¥©è¥¬ã à §¢¨-â¨î ¬¥â®¤  áã¯¥à¯®§¨æ¨© ¤«ï  ­ «¨§  ¢®«­®¢ëå¯à®æ¥áá®¢ ¢ ¯®«ã¯®«®á¥ á § é¥¬«¥­­ë¬ â®àæ®¬.�à¨ íâ®¬ ®á®¡®¥ ¢­¨¬ ­¨¥ ã¤¥«¥­® ¨§ãç¥­¨î ®á®-¡¥­­®áâ¥© ¯®¢¥¤¥­¨ï ¢®«­®¢®£® ¯®«ï ¢ ¡«¨¦­¥© §®-­¥ ¢ § ¢¨á¨¬®áâ¨ ®â ç áâ®âë ¨ ¯®ª § â¥«ï ®á®¡¥­-­®áâ¨ ¯® ­ ¯àï¦¥­¨ï¬ ¢ ã£«®¢®© â®çª¥. �®«­®¢®¥¯®«¥ ¢ ¤ «ì­¥© §®­¥ (á â®çª¨ §à¥­¨ï í­¥à£¥â¨ª¨¯à®æ¥áá  ®âà ¦¥­¨ï ®â § é¥¬«¥­­®£® â®àæ ) à á-á¬ âà¨¢ «®áì â®«ìª® ¤«ï áà ¢­¥­¨ï á ¨§¢¥áâ­ë¬¨à¥§ã«ìâ â ¬¨ ¨ ï¢«ï«®áì ¤®¯®«­¨â¥«ì­ë¬ ªà¨â¥-à¨¥¬ ¯à®¢¥àª¨ ¤®áâ®¢¥à­®áâ¨ ¯®«ãç¥­­ëå ª®«¨ç¥-áâ¢¥­­ëå ¤ ­­ëå.1. ���������� ������� áá¬ âà¨¢ ¥âáï áâ æ¨®­ à­®¥ ¢®«­®¢®¥ ¯®«¥ ¢ã¯àã£®© ¯®«ã¯®«®á¥ Z�0, jY j�h á® á¢®¡®¤­ë¬¨®â ­ ¯àï¦¥­¨© ¡®ª®¢ë¬¨ ¯®¢¥àå­®áâï¬¨ Y =�h ¨¦¥áâª® § é¥¬«¥­­ë¬ â®àæ®¬ Z=0 (à¨á. 1). �®«-­®¢®¥ ¯®«¥ ¢®§¡ã¦¤ ¥âáï ¯¥à¢®© ­®à¬ «ì­®© ¢®«-­®©, ¯à¨å®¤ïé¥© ¨§ ¡¥áª®­¥ç­®áâ¨. �®á«¥ ¢¢¥¤¥-­¨ï ¡¥§à §¬¥à­ëå ª®®à¤¨­ â y=Y=h, z=Z=h ¨®â¤¥«¥­¨ï £ à¬®­¨ç¥áª®£® ¬­®¦¨â¥«ï e�i!t £à -­¨ç­ ï § ¤ ç  ¤«ï ¢¥ªâ®à  á¬¥é¥­¨©~u = fuy(y; z); 0; uz(y; z)g¯à¨­¨¬ ¥â ¢¨¤�~u+ (1� 2�)�1grad div~u+
22~u = 0; (1)uy(y; 0) + u(0)y (y; 0) = 0;uz(y; 0) + u(0)z (y; 0) = 0; (2)�y(�1; z) = 0;�yz(�1; z) = 0; (3)

�¨á. 1. �®«ã¯®«®á  á® á¢®¡®¤­ë¬¨ ¡®ª®¢ë¬¨¯®¢¥àå­®áâï¬¨ ¨ § é¥¬«¥­­ë¬ â®àæ®¬£¤¥ 
2=!h=c2 { ¡¥§à §¬¥à­ ï ç áâ®â ; ! { ªàã£®-¢ ï ç áâ®â ; c2 { áª®à®áâì ¯®¯¥à¥ç­ëå ¢®«­; � {ª®íää¨æ¨¥­â �ã áá®­ . �­¤¥ªá (0) á®®â¢¥âáâ¢ã¥â¯ ¤ îé¥© ¢®«­¥. �ëà ¦¥­¨ï ¤«ï á¬¥é¥­¨ï ¢ ¯ -¤ îé¥© ¢®«­¥ § ¤ ¤¨¬ ¢ á«¥¤ãîé¥¬ ¢¨¤¥ [5]:u(0)z = ��p21(�)p2(�)ch p2(�)ysh p2(�) �� p22(�) + �22 p1(�) ch p1(�)ysh p1(�) �e�i�z ;u(0)y = ip21(�)�� sh p2(�)ysh p2(�) �� p22(�) + �22 sh p1(�)ysh p1(�) �e�i�z; (4)£¤¥ pj(�) = 8<: q�2 � 
2j ; j�j � 
j;�iq
2j � �2; j�j < 
j;j = 1; 2; 
1 = 
21� 2�1� � :�¤¥áì � { ¯¥à¢ë© ¤¥©áâ¢¨â¥«ì­ë© ª®à¥­ì ¤¨á¯¥-àá¨®­­®£® ãà ¢­¥­¨ï �í«¥ï {�í¬¡ :�(�) = �2p21(�)p2(�)ch p2(�)sh p2(�)�� (p22(�) + �2)24 p1(�)ch p1(�)sh p1(�) = 0:�¥®¡å®¤¨¬® ®¯à¥¤¥«¨âì ­ ¯àï¦¥­¨ï ­  â®àæ¥¢®©¯®¢¥àå­®áâ¨ ¨  ¬¯«¨âã¤ë ¢®§¡ã¦¤¥­¨ï ­®à¬ «ì-­ëå ¢®«­, ª®â®àë¥ ¬®£ãâ áãé¥áâ¢®¢ âì ¢ à áá¬ -âà¨¢ ¥¬®¬ ¢®«­®¢®¤¥ ­  § ¤ ­­®© ç áâ®â¥.�. �. �®à®¤¥æª ï 27



ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 1999. �®¬ 2, N 2. �. 26 { 342. ����� ��������«ï à¥è¥­¨ï £à ­¨ç­®© § ¤ ç¨ ¨á¯®«ì§®¢ «áï¬¥â®¤ áã¯¥à¯®§¨æ¨©, ª®â®àë© ¯®§¢®«ï¥â ãç¥áâìáãé¥áâ¢®¢ ­¨¥ ®á®¡¥­­®áâ¨ ¯® ­ ¯àï¦¥­¨ï¬ ¢â®çª¥ á¬¥­ë â¨¯  £à ­¨ç­ëå ãá«®¢¨© ¨  ¤¥ª¢ â-­® ®¯¨á âì ¡«¨¦­¥¥ ¯®«¥. �®£« á­® ®¡é¥© ¨¤¥¥íâ®£® ¬¥â®¤  ¢¥ªâ®à á¬¥é¥­¨ï ¯à¥¤áâ ¢¨¬ ¢ ¢¨¤¥uy = � 1Xk=1�Ak�ke�q1z +Bkq2e�q2z��� sin �ky + 12� 1Z�1 x(� )Uy(�; y)ei�z d�;uz = iA0
1ei
1z�� 1Xk=1�Akq1e�q1z + Bk�ke�q2z��� cos �ky � i2� 1Z�1 x(� )Uz(�; y)ei�z d�: (5)�®á«¥¤®¢ â¥«ì­®áâ¨ An, Bn ¨ äã­ªæ¨ï x(� ) ï¢«ï-îâáï ­¥¨§¢¥áâ­ë¬¨ ¨ ®¯à¥¤¥«ïîâáï á ¯®¬®éìî£à ­¨ç­ëå ãá«®¢¨©. �¤¥áì ¯®«®¦¥­®Uy(�; y) = p21(� )��2 sh p2(� )ysh p2(� ) �� (�2 + p22(� ))2 sh p1(� )ysh p1(� ) �;Uz(�; y) = �p1(� )�p1(� )p2(� )ch p2(� )ych p2(� ) �� (�2 + p22(� ))2 ch p1(� )ych p1(� ) �;qj = 8<: q�2k �
2j ; j�kj � 
j�iq
2j � �2k; j�kj < 
j; �k = k�:�à¥¤áâ ¢«¥­¨¥ (5) ¢ë¡à ­® â ª¨¬ ®¡à §®¬, çâ®£à ­¨ç­ë¥ ãá«®¢¨ï ¤«ï ª á â¥«ì­ëå ­ ¯àï¦¥-­¨© (3) ¢ë¯®«­ïîâáï  ¢â®¬ â¨ç¥áª¨. �ë¯®«­¥-­¨¥ ®áâ ¢è¨åáï £à ­¨ç­ëå ãá«®¢¨© ¯à¨¢®¤¨â ª á¨-áâ¥¬¥ ¨­â¥£à®- «£¥¡à ¨ç¥áª¨å ãà ¢­¥­¨© ®â­®á¨-â¥«ì­® ­¥¨§¢¥áâ­ëå A0, Ak, Bk, (k=1; 2; : : :) ¨

x(� ), ¨¬¥îé¥© á«¥¤ãîé¨© ¢¨¤:x(� )�(� ) +A0 2i
20
1�2 �
21 � 1Xk=1�Ak(�2k +
20)�� 2q1�2 + q21 + �k 2q22�2 + q22�(�1)k = 0;iA0
1 = ��
0;Ak(�1)kq1 + Bk(�1)k�k == �p21(�)� 2p22(�)p22(�) + �2k � �2 + p22(�)p21(�) + �2k�;(Ak�k +Bkq1)(�1)k++�k2� 1Z�1 x(� )ak(� )d� = �(�1)kiak(�): (6)
�¤¥áì ¢¢¥¤¥­ë á«¥¤ãîé¨¥ ®¡®§­ ç¥­¨ï:ak(� ) = p21(� )� 2�2�2k + p22(� ) � �2 + p22(� )�2k + p21(� )�;2
20 = 
22 � 2
21;�(� )=0 { ¤¨á¯¥àá¨®­­®¥ ãà ¢­¥­¨¥ �í«¥ï {�í¬¡ ,ª®â®à®¥ ­  ¤¥©áâ¢¨â¥«ì­®© ®á¨ ¨¬¥¥â ª®­¥ç­®¥ ç¨-á«® ª®à­¥© ��j (j=1; : : : ; J). �®«¨ç¥áâ¢® ª®à­¥© J¨ ¨å §­ ç¥­¨ï § ¢¨áïâ ®â ç áâ®âë !.�á«¥¤áâ¢¨¥ áãé¥áâ¢®¢ ­¨ï ¢ ã£«®¢®© â®çª¥ ¨­â¥-£à¨àã¥¬®© ®á®¡¥­­®áâ¨ ¯® ­ ¯àï¦¥­¨ï¬ àï¤ë ¤«ï­ ¯àï¦¥­¨© ­  £à ­¨ç­ëå ¯®¢¥àå­®áâïå ¯à¨ ¯®¤-å®¤¥ ª ã£«ã ¡ã¤ãâ áå®¤¨âìáï ®ç¥­ì ¬¥¤«¥­­® ¨ ¯®-«ãç¨âì ¯® ­¨¬ ¤®áâ®¢¥à­ë¥ à¥§ã«ìâ âë ¢®§¬®¦­®â®«ìª®, ¥á«¨ ¨§¢¥áâ­®  á¨¬¯â®â¨ç¥áª®¥ ¯®¢¥¤¥­¨¥­¥¨§¢¥áâ­ëå ¨ äã­ªæ¨¨ x(� ). �­ «¨§  á¨¬¯â®â¨-ç¥áª®£® ¯®¢¥¤¥­¨ï ­¥¨§¢¥áâ­ëå ¢ á¨áâ¥¬¥ (6) ®á­®-¢ ­ ­  ¨§¢¥áâ­ëå á¢®©áâ¢ å ­ ¯àï¦¥­¨© ¢¡«¨§¨ã£«®¢ëå â®ç¥ª (y=�1, z=0). � ®ªà¥áâ­®áâ¨ ã£« ­®à¬ «ì­®¥ ­ ¯àï¦¥­¨¥ �z ¬®¦¥â ¡ëâì ¯à¥¤áâ -¢«¥­® ¢ ¢¨¤¥�z(�1; z) = �(1)(1� y2)1�� +  (y): (7)�®  ­ «®£¨¨ ¤«ï ª á â¥«ì­®£® ­ ¯àï¦¥­¨ï ¨¬¥¥¬�zy(�1; z) = �(1)y(1 � y2)1�� +  1(y): (8)�¤¥áì  (y),  1(y) { ­¥ª®â®àë¥ £« ¤ª¨¥ äã­ªæ¨¨.28 �. �. �®à®¤¥æª ï



ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 1999. �®¬ 2, N 2. �. 26 { 34�á¯®«ì§®¢ ¢ §­ ç¥­¨ï ¨­â¥£à «®¢ [9]1Z0 (1� y2)1�� cos �ky dy == p�2 � 2�k�1:5���(2 + �)J1:5��(�k);1Z0 y (1� y2)1�� sin �ky dy == p�2 � 2�k�1:5���(2 + �)J2:5��(�k);á« £ ¥¬ë¥ á ®á®¡¥­­®áâìî, ¢å®¤ïé¨¥ ¢ ¢ëà ¦¥-­¨ï (7), (8), ¯à¥¤áâ ¢¨¬ ¡¥áª®­¥ç­ë¬¨ àï¤ ¬¨¯® á¨áâ¥¬ ¬ äã­ªæ¨© cos(�ky), sin(�ky) á®®â¢¥â-áâ¢¥­­®. �à¥¡ã¥¬®¬ã å à ªâ¥àã ®á®¡¥­­®áâ¥© ¯®­ ¯àï¦¥­¨ï¬ ¢ ã£«®¢ëå â®çª å á®®â¢¥âáâ¢ãîâ á¨¬¯â®â¨ç¥áª¨¥ §­ ç¥­¨ï ­¥¨§¢¥áâ­ëå Ak, Bk ¨äã­ªæ¨¨ x(� ) ¢ á¨áâ¥¬¥ (6) ¢ ¢¨¤¥Ak= 2
21�
22 a0J��0:5(�k)���0:5k ;Bk=� 2
21�
22 b0J��0:5(�k)���0:5k ;a0=d0�1� 
41+
422�2k(
21�
22)�;b0=d0�1� 
41+
422�2k(
21�
22)���(1)(
21�
22)2�k ;d0=�(1)+tg ���2 ��(1);x(� )= 2
21�
22 c0�3+� ;c0= 2ctg ���2 ���(1)�+(1+�)tg ���2 ��(1)�p2� : (9)
�á¯®«ì§ãï á®®â­®è¥­¨ï (9) ¨ á®åà ­ïï ¢ á¨áâ¥-¬¥ (6) â®«ìª® £« ¢­ë¥ ç«¥­ë, ¯®«ãç ¥¬ á¨áâ¥¬ã ®¤-­®à®¤­ëå ãà ¢­¥­¨©. �á«®¢¨¥ áãé¥áâ¢®¢ ­¨ï ­¥-­ã«¥¢®£® à¥è¥­¨ï ¤«ï ¯®áâ®ï­­ëå �(1), �(1) ¤ ¥ââà ­áæ¥­¤¥­â­®¥ ãà ¢­¥­¨¥ ¤«ï �:(3� 4�) +��� 2(1� �)���+ 2(1� �)� = 0;ª®â®à®¥ á®¢¯ ¤ ¥â á ãà ¢­¥­¨¥¬ ¤«ï ®¯à¥¤¥«¥­¨ï®á®¡¥­­®áâ¨ ¯® ­ ¯àï¦¥­¨ï¬ ¤«ï ç¥â¢¥àâì¯«®áª®-áâ¨ [10].

�­ ­¨¥  á¨¬¯â®â¨ç¥áª¨å á¢®©áâ¢ ­¥¨§¢¥áâ­ëåAk ¨ Bk ¯®§¢®«ï¥â ¨á¯®«ì§®¢ âì ¬¥â®¤ë ã«ãç-è¥­­®© à¥¤ãªæ¨¨ ¯à¨ à¥è¥­¨¨ á¨áâ¥¬ë ¨­â¥£à®- «£¥¡à ¨ç¥áª¨å ãà ¢­¥­¨© (6). �â® ¢ á¢®î ®ç¥à¥¤ì¯®§¢®«ï¥â ®¯à¥¤¥«¨âì á ­ ¯¥à¥¤ § ¤ ­­®© â®ç­®-áâìî §­ ç¥­¨ï ­¥¨§¢¥áâ­ëå,  , á«¥¤®¢ â¥«ì­®, ¯®-«ï ­ ¯àï¦¥­¨© ¨ ¯¥à¥¬¥é¥­¨©.�¥à¥å®¤ ®â ¨­â¥£à®- «£¥¡à ¨ç¥áª¨å ãà ¢­¥-­¨© (6) ª á¨áâ¥¬¥ «¨­¥©­ëå  «£¥¡à ¨ç¥áª¨å  ­ -«®£¨ç¥­ ¯à®æ¥¤ãà¥, ¨§«®¦¥­­®© ¢ [8], ¨ §¤¥áì­¥â ­¥®¡å®¤¨¬®áâ¨ ¯®¤à®¡­® ®áâ ­ ¢«¨¢ âìáï­  ­¥¬. �â¬¥â¨¬ â®«ìª®, çâ® ¤«ï § ¬ëª -­¨ï á¨áâ¥¬ë ¨§ 2K+1 ãà ¢­¥­¨© á 2K+3 ­¥-¨§¢¥áâ­ë¬¨ A0, Ak, Bk (k=1; 2; : : : ;K), �(1),�(1) áãé¥áâ¢ã¥â àï¤ ¯®¤å®¤®¢. � ª ç¥áâ¢¥¥é¥ ¤¢ãå ãà ¢­¥­¨© ¬®¦­® ¨á¯®«ì§®¢ âì  á¨¬-¯â®â¨ç¥áª¨¥ §­ ç¥­¨ï ­¥¨§¢¥áâ­ëå ¢ ¢¨¤¥ (9)¨«¨ £à ­¨ç­ë¥ ãá«®¢¨ï (2) ¢ ¢¨¤¥ á®®â­®è¥­¨©uz(�1; 0)+u(0)z (�1; 0)=0, uy(�1; 0)+u(0)y (�1; 0)=0.�á¯®«ì§ãï §­ ç¥­¨ï ­¥¨§¢¥áâ­ëå, ¯®«ãç¥­­ëå ¢à ¬ª å ¬¥â®¤  áã¯¥à¯®§¨æ¨© á ãç¥â®¬ ®á®¡¥­­®-áâ¨ ¯® ­ ¯àï¦¥­¨ï¬ ¢ ã£«®¢®© â®çª¥, ¬®¦­® ®¯à¥-¤¥«¨âì  ­ «®£¨ç­® [8] ª®íää¨æ¨¥­â ¢®§¡ã¦¤¥­¨ï j-®© ­®à¬ «ì­®© ¢®«­ë:Cj = 1Xk=1�Ak(�2k + 
20) 2q1�2j + q21++Bk�k 2q22�2j + q22 � (�1)k�0(�j) : (10)�­¥à£¨ï ®âà ¦¥­­®£® ¯®«ï à ¢­ï¥âáï áã¬¬¥ í­¥à-£¨©, ¯¥à¥­®á¨¬ëå ª ¦¤®© ¨§ à á¯à®áâà ­ïîé¨åáï¢®«­, ¨ ®¯à¥¤¥«ï¥âáï á®®â­®è¥­¨¥¬W = JXj=1Wj ;Wj = jCjj2G!p21(�j) 
22�0(�j): (11)�¤¥áì G { ¬®¤ã«ì á¤¢¨£  ã¯àã£®£® ¬ â¥à¨ « . �ë-¯®«­¥­¨¥ § ª®­  á®åà ­¥­¨ï í­¥à£¨¨ á«ã¦¨â ®¤-­¨¬ ¨§ ªà¨â¥à¨¥¢ ¯à®¢¥àª¨ ¯à ¢¨«ì­®áâ¨ ¯®«ã-ç¥­­ëå à¥§ã«ìâ â®¢.3. ������ ��������� ������������¥à¥©¤¥¬ ª  ­ «¨§ã ç¨á«¥­­ëå à¥§ã«ìâ â®¢,®¯¨áë¢ îé¨å ¯à®æ¥áá ®âà ¦¥­¨ï ¯¥à¢®© ­®à-¬ «ì­®© á¨¬¬¥âà¨ç­®© ¢®«­ë ®â § é¥¬«¥­­®£®â®àæ  ¯®«ã¯®«®áë. �­ «¨§ ¯à®¢®¤¨«áï ¤«ï ç áâ®â,¬¥­ìè¨å ç áâ®âë ¯¥à¢®£® â®«é¨­­®-á¤¢¨£®¢®£®à¥§®­ ­á  
��. � íâ®¬ ¤¨ ¯ §®­¥ áãé¥áâ¢ã¥âàï¤ å à ªâ¥à­ëå ¨­â¥à¢ «®¢. �«ï ç áâ®â 
�
��. �. �®à®¤¥æª ï 29
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�¨á. 2. � áâ®â­ë¥ § ¢¨á¨¬®áâ¨  ¬¯«¨âã¤ë¢®§¡ã¦¤¥­¨ï j-®© ­®à¬ «ì­®© ¢®«­ëáãé¥áâ¢ã¥â â®«ìª® ®¤­  à á¯à®áâà ­ïîé ïáï ¢®«-­ . � ¤¨ ¯ §®­¥ ç áâ®â 
��
�
1 à á¯à®áâà ­ï-¥âáï \®¡à â­ ï" ¢®«­  ¨ ¥é¥ ¤¢¥ ­®à¬ «ì­ëå ¢®«-­ë. �¤¥áì 
1=�k=2 { ç áâ®â  ¯¥à¢®£® â®«é¨­-­®£® à¥§®­ ­á , k2=2(1��)=(1�2�). �  ¨­â¥à¢ -«¥ 
1�
�� áãé¥áâ¢ã¥â ¤¢¥ à á¯à®áâà ­ïîé¨¥-áï ¢®«­ë. � ª¨¬ ®¡à §®¬, ¢ë¡à ­­ë© ç áâ®â­ë©¤¨ ¯ §®­ ¯®§¢®«ï¥â ¯à® ­ «¨§¨à®¢ âì ®á®¡¥­­®-áâ¨ ¡«¨¦­¥£® ¯®«ï ¢ ­ ¨¡®«¥¥ ¨­â¥à¥á­ëå ç áâ®â-­ëå ¨­â¥à¢ « å.�§¢¥áâ­® [10], çâ® á ã¬¥­ìè¥­¨¥ ª®íää¨æ¨¥­â �ã áá®­  ¢¥«¨ç¨­  � ã¢¥«¨ç¨¢ ¥âáï, â.¥. ã¬¥­ì-è ¥âáï ¯®ª § â¥«ì ®á®¡¥­­®áâ¨ ¯® ­ ¯àï¦¥­¨ï¬¢ ã£«®¢®© â®çª¥. �«ï  ­ «¨§  ¢«¨ï­¨ï ¯®ª § â¥«ï®á®¡¥­­®áâ¨ ¯® ­ ¯àï¦¥­¨ï¬ ¢ ã£«®¢®© â®çª¥, § -¤ ¢ ¥¬®© á®®â­®è¥­¨ï¬¨ (7), (8), ­  ¢®«­®¢ë¥ å -à ªâ¥à¨áâ¨ª¨ ¯à®æ¥áá  à áá¬ âà¨¢ «¨áì ã¯àã£¨¥¬ â¥à¨ «ë á ª®íää¨æ¨¥­â ¬¨ �ã áá®­  �=0:3 ¨�=0:1.�®áâ®¢¥à­®áâì ¯®«ãç¥­­ëå à¥§ã«ìâ â®¢ ®¡¥á¯¥-ç¨¢ « áì ¢ëá®ª®© â®ç­®áâìî ¢ë¯®«­¥­¨ï £à ­¨ç-­ëå ãá«®¢¨© ¨ å®à®è¨¬ á®£« á®¢ ­¨¥¬ á ¨§¢¥áâ­ë-¬¨ à¥§ã«ìâ â ¬¨. �¥§ ¢¨á¨¬® ®â á¯®á®¡  § ¬ë-ª ­¨ï á¨áâ¥¬ë ¯®£à¥è­®áâì ã¤®¢«¥â¢®à¥­¨ï £à -­¨ç­ëå ãá«®¢¨© ­¥ ¯à¥¢ëè «  1.5% ®â á¬¥é¥­¨ï¢ ¯ ¤ îé¥© ¢®«­¥. � ª ï â®ç­®áâì ¤®áâ¨£ « áì¯à¨ ãç¥â¥ ¤® ¤¥áïâ¨ ç«¥­®¢ ¢ àï¤ å. � «ì­¥©è¥¥ã¢¥«¨ç¥­¨¥ ç¨á«  ç«¥­®¢ àï¤  ¯à ªâ¨ç¥áª¨ ­¥ ¯à¨-¢®¤¨«® ª ¨§¬¥­¥­¨î §­ ç¥­¨ï ª®íää¨æ¨¥­â®¢ ¨ ¤ -¢ «® ¯®¯à ¢ªã, ­¥ ¯à¥¢ëè îéãî ¤®«¥© ¯à®æ¥­â .�ç¥â  á¨¬¯â®â¨ç¥áª¨å á¢®©áâ¢ ­¥¨§¢¥áâ­ëå ¢ á¨-áâ¥¬¥ ¯®§¢®«¨« ã¢¥«¨ç¨âì â®ç­®áâì ã¤®¢«¥â¢®à¥-­¨ï £à ­¨ç­ëå ãá«®¢¨© ­  â®àæ¥ ­  20%.

�«¥¤ãîé¨¬ ªà¨â¥à¨¥¬ ¯à®¢¥àª¨ ï¢«ï«áï ª®­-âà®«ì §  ¢ë¯®«­¥­¨¥¬ § ª®­  á®åà ­¥­¨ï í­¥à-£¨¨. � à áá¬®âà¥­­®¬ ç áâ®â­®¬ ¤¨ ¯ §®­¥ § -ª®­ á®åà ­¥­¨ï í­¥à£¨¨ ¢ë¯®«­ï«áï á â®ç­®áâìî¤® 0.1% í­¥à£¨¨ ¯ ¤ îé¥© ¢®«­ë. � ®¡« áâ¨ ç -áâ®â, £¤¥ áãé¥áâ¢ã¥â ­¥áª®«ìª® à á¯à®áâà ­ïî-é¨åáï ¢®«­, à á¯à¥¤¥«¥­¨¥ í­¥à£¨¨ ¯ ¤ îé¥© ¢®«-­ë ¬¥¦¤ã íâ¨¬¨ ¢®«­ ¬¨ ¯®«­®áâìî á®¢¯ «® á à¥-§ã«ìâ â ¬¨, ¯à¨¢¥¤¥­­ë¬¨ ¢ [4, 5]. � ã¯®¬ï­ã-âëå ¨áá«¥¤®¢ ­¨ïå ¯à®¢¥¤¥­ ¤®áâ â®ç­® ¯®«­ë© ­ «¨§ í­¥à£¥â¨ç¥áª¨å  á¯¥ªâ®¢ ¯à®æ¥áá  ®âà ¦¥-­¨ï ¯¥à¢®© á¨¬¬¥âà¨ç­®© ¢®«­ë ®â § é¥¬«¥­­®-£® â®àæ  ¯®«ã¯®«®áë, ¯®íâ®¬ã ¢ ¤ ­­®© à ¡®â¥ ­ íâ¨å ¢®¯à®á å ®áâ ­ ¢«¨¢ âìáï ­¥ ¡ã¤¥¬.�à¥¦¤¥ ¢á¥£® à áá¬®âà¨¬ ç áâ®â­ãî § ¢¨-á¨¬®áâì ª®íää¨æ¨¥­â®¢ ¢®§¡ã¦¤¥­¨ï à §«¨ç-­ëå ­®à¬ «ì­ëå ¢®«­, ­ ©¤¥­­ãî ¯® á®®â­®-è¥­¨î (10) ¤«ï ª®íää¨æ¨¥­â  �ã áá®­  �=0:3(�=0:711). �  à¨á. 2 ¯à¥¤áâ ¢«¥­ë ª®íää¨æ¨-¥­â ¢®§¡ã¦¤¥­¨ï ¯¥à¢®© à á¯à®áâà ­ïîé¥©áï ¢®«-­ë A1 (ªà¨¢ ï 1 { ¤¥©áâ¢¨â¥«ì­ ï ç áâì, ªà¨-¢ ï 2 { ¬­¨¬ ï ç áâì) ¨ ¯¥à¢®© ­¥®¤­®à®¤­®© ¢®«-­ë, â. ¥. ¢®«­ë á ¢®«­®¢ë¬ ç¨á«®¬, à ¢­ë¬ ¯¥à-¢®¬ã ª®¬¯«¥ªá­®¬ã ª®à­î ¤¨á¯¥àá¨®­­®£® ãà ¢­¥-­¨ï �í«¥ï {�í¬¡  A2 (ªà¨¢ ï 3 { ¤¥©áâ¢¨â¥«ì­ ïç áâì, ªà¨¢ ï 4 { ¬­¨¬ ï ç áâì). �§ à¨áã­ª  ¢¨¤-­®, çâ® ¢ ®¡« áâ¨ ­¨§ª¨å ç áâ®â 
�1:0 ¤¥©áâ¢¨-â¥«ì­ ï ç áâì ª®íää¨æ¨¥­â  ¢®§¡ã¦¤¥­¨ï ¯¥à¢®©à á¯à®áâà ­ïîé¥©áï ¢®«­ë ¡«¨§ª  ¨ ¥¤¨­¨æ¥,  ¬­¨¬ ï { ª ­ã«î. �®íää¨æ¨¥­âë ¢®§¡ã¦¤¥­¨ï ­¥-®¤­®à®¤­ëå ¢®«­ ¡«¨§ª¨ ª ­ã«î (A2 ¨¬¥¥â ¯®àï-¤®ª 10�2). �à¨ íâ®¬ A2 ¯à¥¢ëè ¥â ª®íää¨æ¨¥­âë¢®§¡ã¦¤¥­¨ï ­¥®¤­®à®¤­ëå ¢®«­ ¢ëáè¨å ¯®àï¤ª®¢¢ 100 ¨ ¡®«¥¥ à §. �®à¬ «ì­®¥ ­ ¯àï¦¥­¨¥ �zz ¯®â®«é¨­¥ ¯®«ã¯®«®áë ¯à ªâ¨ç¥áª¨ ¯®áâ®ï­­®. �íâ®¬ ç áâ®â­®¬ ¤¨ ¯ §®­¥ ª®íää¨æ¨¥­â ®âà ¦¥-­¨ï ¥¤¨­áâ¢¥­­®© à á¯à®áâà ­ïîé¥©áï ¢®«­ë ¬®-¦¥â ¡ëâì ­ ©¤¥­ ¯® áâ¥à¦­¥¢®© ¬®¤¥«¨.� à®áâ®¬ ç áâ®âë á¨âã æ¨ï ¬¥­ï¥âáï, å®âï ¯®-¯à¥¦­¥¬ã áãé¥áâ¢ã¥â â®«ìª® ®¤­  à á¯à®áâà -­ïîé ïáï ¢®«­ . �à®ï¢«ï¥âáï ç áâ®â­ ï § -¢¨á¨¬®áâì ª®íää¨æ¨¥­â  ¢®§¡ã¦¤¥­¨ï ¥¤¨­áâ¢¥­-­®© à á¯à®áâà ­ïîé¥©áï ¢®«­ë (¤¥©áâ¢¨â¥«ì­ ïç áâì A2 ¯ ¤ ¥â,   ¬­¨¬ ï ã¢¥«¨ç¨¢ ¥âáï ¯® ¬®¤ã-«î, ¯à¨ íâ®¬ jA2j=1, â.¥. § ª®­ á®åà ­¥­¨ï í­¥à-£¨¨ ¢ë¯®«­ï¥âáï á ¢ëá®ª®© â®ç­®áâìî). � á¯à¥¤¥-«¥­¨¥ ­ ¯àï¦¥­¨© ¨ á¬¥é¥­¨© ¯® â®«é¨­¥ ¢®«­®-¢®¤  áâ ­®¢¨âáï ­¥®¤­®à®¤­ë¬. �«ï ç áâ®â ¢ëè¥
=1:0 ®â­®è¥­¨¥ ä §®¢ëå áª®à®áâ¥© ¯¥à¢®© à á-¯à®áâà ­ïîé¥©áï ¢®«­ë ª ¢®«­¥ �í«¥ï á®áâ ¢«ï¥â¯®àï¤ª  0.8, ¨ ¯¥à¢ ï à á¯à®áâà ­ïîé ïáï ¢®«­ ¯à¨¡«¨¦ ¥âáï ª ¯®¢¥àå­®áâ­®© àí«¥¥¢áª®© ¢®«­¥.�à¨ íâ®¬ ®âà ¦¥­­®¥ ¯®«¥ ¢ ¡«¨¦­¥© §®­¥ ã¦¥­¥ ¬®¦¥â ¡ëâì ®¯¨á ­® ¥¤¨­áâ¢¥­­®© à á¯à®áâà -30 �. �. �®à®¤¥æª ï



ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 1999. �®¬ 2, N 2. �. 26 { 34­ïîé¥©áï ¢®«­®©,   áâ¥à¦­¥¢ ï ¬®¤¥«ì áâ ­®¢¨â-áï ­¥¯à¨¬¥­¨¬®©. �àã£¨¬ ¯à®ï¢«¥­¨¥¬ ¨§¬¥­¥­¨ï¢®«­®¢®£® ¯®«ï ï¢«ï¥âáï ãá¨«¥­¨ï ¢«¨ï­¨¥ ­¥®¤­®-à®¤­ëå ¢®«­ á ã¢¥«¨ç¥­¨¥¬ ç áâ®âë. �®«ìª® ¯à¨ãç¥â¥ ­¥®¤­®à®¤­ëå ¢®«­ ã¤ ¥âáï ã¤®¢«¥â¢®à¨âì£à ­¨ç­ë¥ ãá«®¢¨ï ¨  ¤¥ª¢ â­® ®¯¨á âì ¢®«­®¢®©¯à®æ¥áá ¢ ¡«¨¦­¥¬ ¯®«¥.�«¥¤ã¥â ®â¬¥â¨âì, çâ® ¢ ¤¨ ¯ §®­¥ ç áâ®â, £¤¥¥é¥ áãé¥áâ¢ã¥â â®«ìª® ®¤­  à á¯à®áâà ­ïîé ï-áï ¢®«­ ,   à á¯à¥¤¥«¥­¨¥ ­ ¯àï¦¥­¨© ¨ á¬¥é¥-­¨© ¯® â®«é¨­¥ ¢®«­®¢®¤  ã¦¥ ­¥®¤­®à®¤­®, à®«ì­¥®¤­®à®¤­ëå ¢®«­ ®ç¥­ì ¢¥«¨ª  ­¥§ ¢¨á¨¬® ®ââ¨¯  £à ­¨ç­ëå ãá«®¢¨© ­  â®àæ¥. � ª ¤«ï á¢®-¡®¤­®£®, â ª ¨ ¤«ï § é¥¬«¥­­®£® â®àæ  á¨«ì­®¥¢®§¡ã¦¤¥­¨¥ ­¥®¤­®à®¤­ëå ¢®«­ ¢ ¡«¨¦­¥¬ ¯®-«¥ á¯®á®¡áâ¢ã¥â ¯¥à¥¤ ç¥ í­¥à£¨¨ ¯ ¤ îé¥© ¢®«-­ë ¢ ¤ «ì­¥¥ ¯®«¥ ¢ ¤¨ ¯ §®­¥ áãé¥áâ¢®¢ ­¨ï ®¤-­®© à á¯à®áâà ­ïîé¥©áï ¢®«­ë. �®íää¨æ¨¥­âë¢®§¡ã¦¤¥­¨ï ­¥®¤­®à®¤­ëå ¢®«­ ¤® ®¯à¥¤¥«¥­­®©ç áâ®âë à áâãâ. �¤­ ª® å à ªâ¥à à®áâ  ¨ ®á®-¡¥­­®áâ¨ íâ¨å ª®íää¨æ¨¥­â®¢ ®ª §ë¢ îâáï §­ -ç¨â¥«ì­® § ¢¨á¨¬ë¬¨ ®â â¨¯  £à ­¨ç­ëå ãá«®¢¨©­  â®àæ¥. �«ï § é¥¬«¥­­®£® â®àæ  ¬®¤ã«ì ¯¥à¢®©­¥®¤­®à®¤­®© ¢®«­ë ã¢¥«¨ç¨¢ ¥âáï ¢¯«®âì ¤® ç -áâ®âë 
=
�=2:74, ­  ª®â®à®© ¯¥à¢ë© ª®¬¯«¥ªá-­ë© ª®à¥­ì ãà ¢­¥­¨ï �í«¥ï {�í¬¡  ¢ëà®¦¤ ¥âáï¢ ¤¥©áâ¢¨â¥«ì­ë© ¨ ¯®ï¢«ï¥âáï \®¡à â­ ï" ¢®«-­ . �  ç áâ®â¥ 
=2:32 ª®íää¨æ¨¥­â A2 ¯® ¬®¤ã-«î ¤®áâ¨£ ¥â ¢¥«¨ç¨­ë ª®íää¨æ¨¥­â  ¢®§¡ã¦¤¥-­¨ï à á¯à®áâà ­ïîé¥©áï ¢®«­ë. �à¨ íâ®¬ ¬­¨-¬ ï ç áâì A2 ¬¥­ï¥â §­ ª. �  íâ®© ¦¥ ç áâ®â¥ReA1'�ImA1.� áâ®â  
=2:32 ï¢«ï¥âáï ®á®¡®© ¯à¨ ®âà ¦¥-­¨¨ ¯¥à¢®© á¨¬¬¥âà¨ç­®© ¢®«­ë ®â á¢®¡®¤­®£®â®àæ  ¯®«ã¯®«®áë. �â® ç áâ®â  ªà ¥¢®£® à¥§®­ ­-á . � á«ãç ¥ § é¥¬«¥­­®£® â®àæ  ­  ¤ ­­®© ç áâ®-â¥ à¥§®­ ­á­ëå ï¢«¥­¨© ­¥ ­ ¡«î¤ «®áì. �®íä-ä¨æ¨¥­â ¢®§¡ã¦¤¥­¨ï ¯¥à¢®© ­¥®¤­®à®¤­®© ¢®«­ë¯à®¤®«¦ « ã¢¥«¨ç¨¢ âìáï ¯à¨ ¤ «ì­¥©è¥¬ à®áâ¥ç áâ®âë (á¬. à¨á. 2). �®íää¨æ¨¥­âë ¢®§¡ã¦¤¥-­¨ï ­¥®¤­®à®¤­ëå ¢®«­ ¢ëáè¨å ¯®àï¤ª®¢ â ª¦¥ã¢¥«¨ç¨¢ îâáï á à®áâ®¬ ç áâ®âë. �à¨ íâ®¬ à¥§-ª®© á¬¥­ë ä §®¢ëå å à ªâ¥à¨áâ¨ª ¤«ï íâ¨å ¢®«­­¥ ­ ¡«î¤ ¥âáï. � ª ¨ ¤«ï ¯®«ã¯®«®áë á® á¢®¡®¤-­ë¬ â®àæ®¬, ¢ à áá¬ âà¨¢ ¥¬®¬ á«ãç ¥  ¬¯«¨âã-¤ë ¢®§¡ã¦¤¥­¨ï ­¥®¤­®à®¤­ëå ¢®«­ à¥§ª® ã¬¥­ì-è îâáï á à®áâ®¬ ­®¬¥à . �ëè¥ ç áâ®âë 
� ¯®-ï¢«ïîâáï à á¯à®áâà ­ïîé¨¥áï ¢®«­ë ¢ëáè¨å ¯®-àï¤ª®¢, çâ® ¯à¨¢®¤¨â ª §­ ç¨â¥«ì­®¬ã ¨§¬¥­¥-­¨î å à ªâ¥à¨áâ¨ª ¡«¨¦­¥£® ¯®«ï. �®«ì ­¥®¤­®-à®¤­ëå ¢®«­ ¯ ¤ ¥â, ¯®áª®«ìªã ®¯à¥¤¥«ïîé¨¬¨ ¢áâàãªâãà¥ ¢®«­®¢®£® ¯®«ï ï¢«ïîâáï à á¯à®áâà -­ïîé¨¥áï ¢®«­ë ¢ëáè¨å ¯®àï¤ª®¢.�á­®¢­®© æ¥«ìî ¤ ­­®© à ¡®âë ï¢«ï¥âáï  ­ «¨§

�¨á. 3. � á¯à¥¤¥«¥­¨¥ ­®à¬ «ì­®£® �zz (ªà¨¢ ï 1)¨ ª á â¥«ì­®£® �zy (ªà¨¢ ï 2) ­ ¯àï¦¥­¨© ¯® â®àæã¯®«ã¯®«®áë ¤«ï ç áâ®âë 
=0:1 ¯à¨ �=0:71­ ¯àï¦¥­¨© ­  â®àæ¥¢®© ¯®¢¥àå­®áâ¨. �  à¨á. 3¤«ï ç áâ®âë 
=0:1 ¯à¥¤áâ ¢«¥­® à á¯à¥¤¥«¥­¨¥¯® â®àæ¥¢®© ¯®¢¥àå­®áâ¨ ¬®¤ã«¥© ­®à¬ «ì­®£® ¨ª á â¥«ì­®£® ­ ¯àï¦¥­¨©, ®â­¥á¥­­ëå ª ­®à¬ «ì-­®¬ã ­ ¯àï¦¥­¨î ¯ ¤ îé¥© ¢®«­ë ­  áà¥¤¨­­®©¯®¢¥àå­®áâ¨ �(0)(0; 0). �§ à¨áã­ª  ¢¨¤­®, çâ® ¤ -¦¥ ¢ ®¡« áâ¨ ®ç¥­ì ­¨§ª¨å ç áâ®â ­ ¯àï¦¥­¨ï,­ ©¤¥­­ë¥ ¯® âà¥å¬¥à­®© â¥®à¨¨ ã¯àã£®áâ¨, ®â-«¨ç îâáï ®â ­ ¯àï¦¥­¨©, ¯®«ãç¥­­ëå ¯® áâ¥à¦-­¥¢®© â¥®à¨¨. �  áà¥¤¨­­®© ¯®¢¥àå­®áâ¨ ­®à-¬ «ì­®¥ ­ ¯àï¦¥­¨¥, ­ ©¤¥­­®¥ ¯® âà¥å¬¥à­®© â¥-®à¨¨, ¡®«¥¥, ç¥¬ ­  8% ®â«¨ç ¥âáï ¢ ¬¥­ìèãî áâ®-à®­ã ®â ­ ¯àï¦¥­¨ï, ­ ©¤¥­­®£® ¯® áâ¥à¦­¥¢®©â¥®à¨¨. �à¨ ¤¢¨¦¥­¨¨ ¯® â®àæã ¢ ­ ¯à ¢«¥­¨¨ã£«®¢®© â®çª¨ ­®à¬ «ì­ë¥ ­ ¯àï¦¥­¨ï ¨§¬¥­ïîâ-áï ­¥§­ ç¨â¥«ì­® ¢¯«®âì ¤® y=0:9,   ¯à¨ ¤ «ì­¥©-è¥¬ ã¢¥«¨ç¥­¨¨ y à¥§ª® ¢®§à áâ îâ, áâà¥¬ïáì ª¡¥áª®­¥ç­®áâ¨ ¢ ®ªà¥áâ­®áâ¨ ã£«®¢®© â®çª¨. � -ª¨¬ ®¡à §®¬, ­ ¡«î¤ ¥âáï íää¥ªâ à §£àã§ª¨ áà¥-¤¨­­®© ¯«®áª®áâ¨ §  áç¥â ã¢¥«¨ç¥­¨ï ­ ¯àï¦¥­¨ï¢ ã£«®¢®© â®çª¥. � á â¥«ì­ë¥ ­ ¯àï¦¥­¨ï ã¢¥«¨-ç¨¢ îâáï á à®áâ®¬ y ¨ â ª¦¥ áâà¥¬ïâáï ª ¡¥áª®-­¥ç­®áâ¨ ¢ ®ªà¥áâ­®áâ¨ ã£«®¢®© â®çª¨.�  à¨á. 4 ¯à¥¤áâ ¢«¥­® à á¯à¥¤¥«¥­¨¥ ­®à¬ «ì-­®£® ­ ¯àï¦¥­¨ï j�zz(0; y)=�(0)j (á¯«®è­ë¥ ªà¨-¢ë¥) ¨ ª á â¥«ì­®£® ­ ¯àï¦¥­¨ï j�xz(0; y)=�(0)j(¯ã­ªâ¨à­ë¥ ªà¨¢ë¥) ¯® â®àæ¥¢®© ¯®¢¥àå­®áâ¨¤«ï à §«¨ç­ëå ç áâ®â. �¨¤­®, çâ® á à®áâ®¬ ç -áâ®âë à á¯à¥¤¥«¥­¨¥ ­®à¬ «ì­®£® ¨ ª á â¥«ì­®£®­ ¯àï¦¥­¨© ¯® â®àæ¥¢®© ¯®¢¥àå­®áâ¨ ¨§¬¥­ï¥âáï.�¤­ ª® ¤® ç áâ®âë 
=2:3 ¤«ï ­®à¬ «ì­ëå ­ ¯àï-¦¥­¨© á à®áâ®¬ ç áâ®âë ãá¨«¨¢ ¥âáï íää¥ªâ à §-�. �. �®à®¤¥æª ï 31
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�¨á. 4. � á¯à¥¤¥«¥­¨¥ ­®à¬ «ì­®£® �zz (ªà¨¢ë¥ 1 { 3)¨ ª á â¥«ì­®£® �zy (ªà¨¢ë¥ 4 { 6) ­ ¯àï¦¥­¨© ¯®â®àæã ¯®«ã¯®«®áë ­  ç áâ®â å 
=1:0 (ªà¨¢ë¥ 1, 4),
=2:0 (ªà¨¢ë¥ 2, 5), 
=2:5 (ªà¨¢ë¥ 3, 6) ¯à¨ �=0:71
�¨á. 5. � á¯à¥¤¥«¥­¨¥ ­®à¬ «ì­®£® ­ ¯àï¦¥­¨ï �zz­  áà¥¤¨­­®© ¯®¢¥àå­®áâ¨ ¢ § ¢¨á¨¬®áâ¨ ®â ç áâ®âë:1 { Re �zz , 2 { Im �zz , 3 { j�zz j, 4 { �(0)£àã§ª¨ ­  áà¥¤¨­­®© ¯®¢¥àå­®áâ¨, ®¡« áâì ®â­®-á¨â¥«ì­®© áâ ¡¨«ì­®áâ¨ ­ ¯àï¦¥­¨ï ã¬¥­ìè ¥â-áï,   ®¡« áâì §­ ç¨â¥«ì­®£® ¢®§à áâ ­¨ï ­ ¯àï¦¥-­¨© à áè¨àï¥âáï (ªà¨¢ë¥ 1 ¨ 2). �à¨ ¤ «ì­¥©è¥¬ã¢¥«¨ç¥­¨¨ ç áâ®âë, ­¥á¬®âàï ­  â®, çâ® ¢á¥ ¥é¥áãé¥áâ¢ã¥â â®«ìª® ®¤­  à á¯à®áâà ­ïîé ïáï ¢®«-­ , å à ªâ¥à à á¯à¥¤¥«¥­¨ï ­®à¬ «ì­®£® ­ ¯àï¦¥-­¨ï ¯® â®àæã ¨§¬¥­ï¥âáï. �â® ®¡ãá«®¢«¥­® ¤¢ã¬ï¯à¨ç¨­ ¬¨. �®-¯¥à¢ëå, ¯ ¤ îé ï ¢®«­  ¡«¨§ª  ¨àí«¥¥¢áª®©,   ¢®-¢â®àëå, §­ ç¨â¥«ì­® ãá¨«¨¢ ¥â-

áï ¢«¨ï­¨¥ ­¥®¤­®à®¤­ëå ¢®«­ ­  ¢®«­®¢®¥ ¯®«¥ ¢¯®«ã¯®«®á¥. �à¨  ­ «¨§¥ ç áâ®â­®© § ¢¨á¨¬®áâ¨ª®íää¨æ¨¥­â®¢ ¢®§¡ã¦¤¥­¨ï à §«¨ç­ëå ­®à¬ «ì-­ëå ¬®¤ ®â¬¥ç «®áì, çâ® ­ ç¨­ ï á 
=2:3  ¬¯«¨-âã¤  ¯¥à¢®© ­¥®¤­®à®¤­®© ¢®«­ë ¡«¨§ª  ª  ¬¯«¨-âã¤¥ à á¯à®áâà ­ïîé¥©áï ¢®«­ë. � á â¥«ì­ë¥­ ¯àï¦¥­¨ï ¤® ç áâ®âë 
=2:3 ã¢¥«¨ç¨¢ îâáï áà®áâ®¬ y ¯® ¢á¥¬ã â®àæã (ªà¨¢ë¥ 4 ¨ 5),   ¤«ï¡®«¥¥ ¢ëá®ª¨å ç áâ®â ¨¬¥îâ ®áæ¨««¨àãîé¨© å -à ªâ¥à (ªà¨¢ ï 6).�  à¨á. 5 ¯®ª § ­  § ¢¨á¨¬®áâì ­®à¬ «ì­®£® ­ -¯àï¦¥­¨ï �zz ­  â®àæ¥¢®© ¯®¢¥àå­®áâ¨ ¢ â®çª¥y=0 ®â ç áâ®âë. �§ à¨áã­ª  ¢¨¤­®, çâ® ­ ¯àï¦¥-­¨¥ ­  â®àæ¥¢®© ¯®¢¥àå­®áâ¨ ¯®¢â®àï¥â ¯® ä®à¬¥­ ¯àï¦¥­¨¥ ¢ ¯ ¤ îé¥© ¢®«­¥ â®«ìª® ¢ ®¡« áâ¨®ç¥­ì ­¨§ª¨å ç áâ®â 
 � 1. � à®áâ®¬ ç áâ®-âë ã¢¥«¨ç¨¢ ¥âáï ä §®¢ë© á¤¢¨£, ®âà ¦¥­­®¥ ¯®-«¥ ¢ §­ ç¨â¥«ì­®© ¬¥à¥ § ¢¨á¨â ®â ¢®§¡ã¦¤¥­¨ï­¥®¤­®à®¤­ëå ¢®«­ ¨ à á¯à¥¤¥«¥­¨¥ ­ ¯àï¦¥­¨©­  â®àæ¥ ®â«¨ç ¥âáï ®â ­ ¯àï¦¥­¨© ¢ ¯ ¤ îé¥©¢®«­¥ ¤ ¦¥ ­  áà¥¤¨­­®© ¯®¢¥àå­®áâ¨. �à¨ ¯à¨-¡«¨¦¥­¨¨ ª ã£«®¢®© â®çª¥ íâ® ®â«¨ç¨¥ ã¢¥«¨ç¨¢ -¥âáï. � ª¨¬ ®¡à §®¬, ­¥®¤­®à®¤­ë¥ ¢®«­ë §­ ç¨-â¥«ì­® ¨§¬¥­ïîâ áâàãªâãàã ¡«¨¦­¥© §®­ë ¢®«­®-¢®£® ¯®«ï.� ã£«®¢®© â®çª¥ ¯à¥¤¥« ¤«ï ­ ¯àï¦¥­¨© ­¥ áã-é¥áâ¢ã¥â, ®¤­ ª® ® ç áâ®â­®© § ¢¨á¨¬®áâ¨ ­ ¯àï-¦¥­¨© ¢ ®ªà¥áâ­®áâ¨ ã£«  ¬®¦­® áã¤¨âì ¯® ¨§¬¥-­¥­¨î �(1) (7). �  à¨á. 6,  ¯à¥¤áâ ¢«¥­  â ª ï§ ¢¨á¨¬®áâì ¤«ï ­¨§ª®ç áâ®â­®£® ¨­â¥à¢ « ,   ­ à¨á. 6, ¡ { ¤«ï ¢ëá®ª®ç áâ®â­®£®. �à ä¨ª¨ ¤ ­ë¢ à §­ëå ¬ áèâ ¡ å. � ®¡« áâ¨ ­¨§ª¨å ç áâ®â¬®¤ã«ì �(1), ª®â®àë© ¬®¦­® à áá¬ âà¨¢ âì ª ªª®íää¨æ¨¥­â ª®­æ¥­âà æ¨¨ ­ ¯àï¦¥­¨©, ã¢¥«¨ç¨-¢ ¥âáï á ç áâ®â®©, ¤®áâ¨£ ï ¯¥à¢®£® ¬ ªá¨¬ã¬ ­  ç áâ®â¥ 
�, ­¥§­ ç¨â¥«ì­® ¯ ¤ ¥â ¢ ¤¨ ¯ §®­¥ç áâ®â 2:74�
�2:76 ¨ ¤®áâ¨£ ¥â ¢â®à®£® ¬ ªá¨-¬ã¬  ­  ç áâ®â¥ â®«é¨­­®£® à¥§®­ ­á  
=2:94,¯®á«¥ ç¥£® à¥§ª® ã¬¥­ìè ¥âáï ¢¯«®âì ¤® ç áâ®âëâ®«é¨­­®-á¤¢¨£®¢®£® à¥§®­ ­á  
=�.�à¨  ­ «¨§¥ ­ ¯àï¦¥­¨© ­  â®àæ¥¢®© ¯®¢¥àå-­®áâ¨ ¢ ¯®«ã¯®«®á¥ á § é¥¬«¥­­ë¬ â®àæ®¬ ¨­-â¥à¥á­® ®æ¥­¨âì ¢«¨ï­¨¥ ¯®ª § â¥«ï ®á®¡¥­­®áâ¨¢ ã£«®¢®© â®çª¥ ­  à á¯à¥¤¥«¥­¨¥ ­ ¯àï¦¥­¨© ­ â®àæ¥. �  à¨á. 7 ¯à¥¤áâ ¢«¥­ë à á¯à¥¤¥«¥­¨ï ¬®-¤ã«¥© ­®à¬¨à®¢ ­­ëå ­®à¬ «ì­®£® ¨ ª á â¥«ì­®-£® ­ ¯àï¦¥­¨© ­  ç áâ®â¥ 
=0:1 ¤«ï �=0:1 (¯à¨íâ®¬ �=0:876). �¬¥­ìè¥­¨¥ ¯®ª § â¥«ï ®á®¡¥­-­®áâ¨ ¯à¨¢®¤¨â ã¬¥­ìè¥­¨î ¢«¨ï­¨ï ®á®¡¥­­®áâ¨¯® ­ ¯àï¦¥­¨ï¬ ­  à á¯à¥¤¥«¥­¨ï ­ ¯àï¦¥­¨© ­ áà¥¤¨­­®© ¯®¢¥àå­®áâ¨. �ää¥ªâ à §£àã§ª¨ áà¥-¤¨­­®© ¯«®áª®áâ¨, ¯® áà ¢­¥­¨î á® áâ¥à¦­¥¢®©â¥®à¨¥© ã¬¥­ìè ¥âáï. � ¤ ­­®¬ á«ãç ¥ ®â«¨ç¨¥®â áâ¥à¦­¥¢®© â¥®à¨¨ ¯« áâ¨­ á®áâ ¢«ï¥â çãâì32 �. �. �®à®¤¥æª ï
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  ¡�¨á. 6. � áâ®â­ë¥ § ¢¨á¨¬®áâ¨ ª®íää¨æ¨¥­â  ª®­æ¥­âà æ¨¨ ­ ¯àï¦¥­¨ï:1 { Re�(1) , 2 { Im�(1) , 3 { j�(1)j¬¥­ìè¥ 2%. �¡« áâì ª®­æ¥­âà æ¨¨ ­ ¯àï¦¥­¨©¢¡«¨§¨ ã£«  ã¬¥­ìè ¥âáï ¯® áà ¢­¥­¨î á �=0:3.� á â¥«ì­ë¥ ­ ¯àï¦¥­¨ï ¯à¨ à®áâ¥ y ã¢¥«¨ç¨¢ -îâáï §­ ç¨â¥«ì­® ¬¥¤«¥­­¥¥.�����������ç¥â ®á®¡¥­­®áâ¨ ¯® ­ ¯àï¦¥­¨ï¬ ¢ â®çª¥ á¬¥-­ë â¨¯  £à ­¨ç­ëå ãá«®¢¨© ¯à¨ à¥è¥­¨¨ £à ­¨ç-­®© § ¤ ç¨ ¤«ï ¯®«ã¯®«®áë á® á¢®¡®¤­ë¬¨ ¡®ª®¢ë-¬¨ ¯®¢¥àå­®áâï¬¨ ¨ § é¥¬«¥­­ë¬ â®àæ®¬ ¯®§¢®-«¨« ãáâ ­®¢¨âì àï¤ á¯¥æ¨ä¨ç¥áª¨å ç¥àâ ¢®«­®¢®£®¯®«ï ¢ ¡«¨¦­¥© §®­¥. �à¥¦¤¥ ¢á¥£® á«¥¤ã¥â ®â-¬¥â¨âì §­ ç¨â¥«ì­®¥ ¢«¨ï­¨¥ ­¥®¤­®à®¤­ëå ¢®«­­  áâàãªâãàã ¡«¨¦­¥© §®­ë ¢ ¤¨ ¯ §®­¥ ç áâ®â,£¤¥ áãé¥áâ¢ã¥â â®«ìª® ®¤­  à á¯à®áâà ­ïîé ïáï¢®«­ ,   à á¯à¥¤¥«¥­¨¥ ­ ¯àï¦¥­¨© ¨ á¬¥é¥­¨©¯® â®«é¨­¥ ¢®«­®¢®¤  ¢ ¯ ¤ îé¥© ¢®«­¥ ­¥®¤­®-à®¤­®. �®íää¨æ¨¥­â ¢®§¡ã¦¤¥­¨ï ¯¥à¢®© ­¥®¤­®-à®¤­®© ¢®«­ë ã¢¥«¨ç¨¢ ¥âáï ¢¯«®âì ¤® ç áâ®âë
�, ­  ª®â®à®© ¯®ï¢«ï¥âáï \®¡à â­ ï" ¢®«­ . �®â«¨ç¨¥ ®â ¯®«ã¯®«®áë á® á¢®¡®¤­ë¬ â®àæ®¬, ¢¤ ­­®¬ á«ãç ¥ à¥§®­ ­á­ëå ï¢«¥­¨© ­  ­¥®¤­®à®¤-­ëå ¢®«­ å ­¥ ­ ¡«î¤ «®áì. � ª ¨ ¤«ï ¯®«ã¯®«®áëá® á¢®¡®¤­ë¬ â®àæ®¬, ª®íää¨æ¨¥­âë ¢®§¡ã¦¤¥­¨ï­¥®¤­®à®¤­ëå ¢®«­ ¯ ¤ îâ á ã¢¥«¨ç¥­¨¥¬ ­®¬¥-à . �«ï ç áâ®â, ­  ª®â®àëå áãé¥áâ¢ã¥â ­¥áª®«ì-ª® à á¯à®áâà ­ïîé¨åáï ¢®«­, à®«ì ­¥®¤­®à®¤­ëå¢®«­ ¯ ¤ ¥â, ¨ áâàãªâãàã ¯®«ï ¢ ®á­®¢­®¬ ®¯à¥¤¥-«ïîâ à á¯à®áâà ­ïîé¨¥áï ¢®«­ë ¢ëáè¨å ¯®àï¤-ª®¢. � ª ¨ ¤«ï ¯®«ã¯®«®áë á® á¢®¡®¤­ë¬ â®àæ®¬,

�¨á. 7. � á¯à¥¤¥«¥­¨¥ ­®à¬ «ì­®£® �zz (ªà¨¢ ï 1)¨ ª á â¥«ì­®£® �zy (ªà¨¢ ï 2) ­ ¯àï¦¥­¨© ¯® â®àæã¯®«ã¯®«®áë ¤«ï ç áâ®âë 
=0:1 ¯à¨ �=0:876¢ á«ãç ¥ ¦¥áâª®© § ¤¥«ª¨ â®àæ  ¯à¨ ¯®ï¢«¥­¨¨ ¢®âà ¦¥­­®¬ ¯®«¥ ¡¥£ãé¨å ¢®«­ ¢ëáè¨å ¯®àï¤ª®¢¯à®¨áå®¤¨â íää¥ªâ¨¢­ ï âà ­áä®à¬ æ¨ï í­¥à£¨¨¯ ¤ îé¥© ¢®«­ë ¢ íâ¨ ¬®¤ë. � ®¡« áâ¨ áãé¥-áâ¢®¢ ­¨ï \®¡à â­®©" ¢®«­ë íâ  ¢®«­  ï¢«ï¥âáï­ ¨¡®«¥¥ í­¥à£®¢ëà ¦¥­­®©. �«ï ¡®«¥¥ ¢ëá®ª®ç -áâ®â­®£® ¤¨ ¯ §®­  ­ ¡«î¤ ¥âáï á¨«ì­ ï ç áâ®â-­ ï § ¢¨á¨¬®áâì í­¥à£®¥¬ª®áâ¨ à §«¨ç­ëå ¡¥£ã-é¨å ¢®«­ [5].�. �. �®à®¤¥æª ï 33



ISSN 1028 -7507 �ªãáâ¨ç­¨© ¢÷á­¨ª. 1999. �®¬ 2, N 2. �. 26 { 34�àã£¨¬ ¯à®ï¢«¥­¨¥¬ ®á®¡¥­­®áâ¥© ¡«¨¦­¥© §®-­ë, ª®â®àë¥ ­¥ ¬®£ãâ ¡ëâì ®¡­ àã¦¥­ë ¢ à ¬-ª å áâ¥à¦­¥¢®© â¥®à¨¨, ï¢«ï¥âáï íää¥ªâ à §£àã§-ª¨ áà¥¤¨­­®© ¯®¢¥àå­®áâ¨. � ­­ë© íää¥ªâ ãá¨-«¨¢ ¥âáï ¯à¨ ã¢¥«¨ç¥­¨¨ ª®íää¨æ¨¥­â  �ã áá®­ .�à¨ ¤¢¨¦¥­¨¨ ¯® â®àæ¥¢®© ¯®¢¥àå­®áâ¨ ¢ ­ ¯à -¢«¥­¨¨ ã£«®¢®© â®çª¨ à §«¨ç¨¥ ¬¥¦¤ã ­ ¯àï¦¥-­¨ï¬¨, ­ ©¤¥­­ë¬¨ ¯® âà¥å¬¥à­®© ¨ áâ¥à¦­¥¢®©â¥®à¨ï¬, ã¢¥«¨ç¨¢ ¥âáï. � §«¨ç¨¥ ¬¥¦¤ã à¥§ã«ì-â â ¬¨, ¯®«ãç¥­­ë¬¨ ¯® ãª § ­­ë¬ â¥®à¨ï¬, ¢®§-à áâ ¥â á à®áâ®¬ ç áâ®âë ¢ ¤¨ ¯ §®­¥ áãé¥áâ¢®-¢ ­¨ï ®¤­®© à á¯à®áâà ­ïîé¥©áï ¢®«­ë.1. �à¨­ç¥­ª® �. �., �¥«¥èª® �. �. � à¬®­¨ç¥áª¨¥ ª®-«¥¡ ­¨ï ¨ ¢®«­ë ¢ ã¯àã£¨å â¥« å.{ �.: � ãª. ¤ã¬-ª , 1981.{ 284 á.2. �à¨­ç¥­ª® �. �., � à­ ãå®¢ �. �., �¥­ç¥­ª®¢ �. �.� ¯àï¦¥­­®-¤¥ä®à¬¨à®¢ ­­®¥ á®áâ®ï­¨¥ ¨ à §®-£à¥¢ ¢ï§ª®-ã¯àã£®£® æ¨«¨­¤à  á ®£à ­¨ç¥­¨ï¬¨ ¯®â®àæ ¬ // �à¨ª«. ¬¥å.{ 1975.{ 11, N 4.{ �. 27{36.3. Benth J. P. A Laplace transform method for the solu-tion of semi-in�nite and �nite strip problem in stressanalysis // Quarter. J. Mech. Appl. Math.{ 1963.{16.{ P. 413{429.
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