
������ö �����ö ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2003. �®¬ 5 (77), N 2. �. 3 { 12��� 532.527�������� ����������� ������� ����������� ���� �������ø �����. �. ���������à¨ §®¢áìª¨© ¤¥à¦ ¢­¨© â¥å­÷ç­¨© ã­÷¢¥àá¨â¥â, ¬. � à÷ã¯®«ì�âà¨¬ ­® 09.04.2002 � �¥à¥£«ï­ãâ® 15.12.2002�®¤¥«îõâìáï ¯à®æ¥á ãâ¢®à¥­­ï â  àãå ¢¨åà®¢®ù ¯ à¨ ¯à¨ ª®à®âª®ç á®¢®¬ã ¢¨¯ãáªã à÷¤¨­¨ ÷§ ¯«®áª®£® ®â¢®àã.� ¤ ç  à®§¢'ï§ãõâìáï ¢ ­¥«÷­÷©­÷© ­¥áâ æ÷®­ à­÷© ¯®áâ ­®¢æ÷ ¬¥â®¤®¬ ¤¨áªà¥â­¨å ¢¨å®à÷¢. �¨á¥«ì­  ¢÷§ã «÷§ æ÷ïà¥ «÷§ãõâìáï è«ïå®¬ ä÷ªá æ÷ù ®ªà¥¬¨å ç áâ¨­®ª ÷ á¯®áâ¥à¥¦¥­­ï¬ §  ùå­÷¬ àãå®¬. �à®¢¥¤¥­  ª®¬¯'îâ¥à­   ­÷¬ æ÷ï­  §­ ç­®¬ã ¯à®¬÷¦ªã ç áã. �¨¢ç õâìáï ¢­ãâà÷è­ï áâàãªâãà  â¥ç÷ù, ¤¨­ ¬÷ª  § ¢¨åà¥­­®áâ÷ â   â¬®áä¥à¨ ¯ à¨,âà õªâ®à÷ù ®ªà¥¬¨å ¢¨å®à÷¢, ¯¥à¥­¥á¥­­ï ¯ à®î ¯ á¨¢­¨å ¤®¬÷è®ª. �®§£«ï­ãâ¨© àãå ¯ à¨ ¯à¨ à÷§­÷© ª÷«ìª®áâ÷¢¨¯ãé¥­®ù à÷¤¨­¨. �®ª § ­  áâ÷©ª÷áâì â¥ç÷ù ¤® ¤÷ù ¬ «¨å ¢¨¯ ¤ª®¢¨å §¡ãà¥­ì. �¤¥à¦ ­÷ à¥§ã«ìâ â¨ ã§£®¤¦ãîâìáï§ ¢÷¤®¬¨¬¨ ¥ªá¯¥à¨¬¥­â «ì­¨¬¨ â  â¥®à¥â¨ç­¨¬¨ ¤ ­¨¬¨.�®¤¥«¨àã¥âáï ¯à®æ¥áá ®¡à §®¢ ­¨ï ¨ ¤¢¨¦¥­¨¥ ¢¨åà¥¢®© ¯ àë ¯à¨ ªà âª®¢à¥¬¥­­®¬ ¢ë¡à®á¥ ¦¨¤ª®áâ¨ ¨§ ¯«®áª®-£® ®â¢¥àáâ¨ï. � ¤ ç  à¥è ¥âáï ¢ ­¥«¨­¥©­®© ­¥áâ æ¨®­ à­®© ¯®áâ ­®¢ª¥ ¬¥â®¤®¬ ¤¨áªà¥â­ëå ¢¨åà¥©. �¨á«¥­­ ï¢¨§ã «¨§ æ¨ï à¥ «¨§ã¥âáï á ¯®¬®éìî ä¨ªá æ¨¨ ®â¤¥«ì­ëå ç áâ¨æ ¨ ­ ¡«î¤¥­¨¥¬ §  ¨å ¤¢¨¦¥­¨¥¬. �à®¢¥¤¥­  ª®¬-¯ìîâ¥à­ ï  ­¨¬ æ¨ï ­  §­ ç¨â¥«ì­®¬ ¯à®¬¥¦ãâª¥ ¢à¥¬¥­¨. �§ãç ¥âáï ¢­ãâà¥­­ïï áâàãªâãà  â¥ç¥­¨ï, ¤¨­ ¬¨ª § ¢¨åà¥­­®áâ¨ ¨  â¬®áä¥àë ¯ àë, âà ¥ªâ®à¨¨ ®â¤¥«ì­ëå ¢¨åà¥©, ¯¥à¥­®á ¯ à®© ¯ áá¨¢­®© ¯à¨¬¥á¨. �®«ãç¥­­ë¥à¥§ã«ìâ âë á®£« áãîâáï á ¨§¢¥áâ­ë¬¨ íªá¯¥à¨¬¥­â «ì­ë¬¨ ¨ â¥®à¥â¨ç¥áª¨¬¨ ¤ ­­ë¬¨.The vortex pair generation and its motion under short-tem out
ow from narrow slot is computed using the discretevortex method. Numerical visualisation is realized by means of �xing single particles and its tracing. It was carried outcomputer animation during the long time. The 
ow inner structure, vorticity dynamics and pair atmosphere, isolatedparticles trajectories, passive addictives transfer was investigated. The results are in a good agreement with knownexperimental and theoretical data.������¨â ­­î ¤®á«÷¤¦¥­­ï ¢¨åà®¢¨å ª÷«¥æì  ¡® ùå-­ì®£® ¯«®áª®£®  ­ «®£ã { ¢¨åà®¢¨å ¯ à { ¯à¨á¢ï-ç¥­® ¢¥«¨ªã ª÷«ìª÷áâì à®¡÷â, ­ ¯à¨ª« ¤, [1{8] â ÷­. �÷§­÷ ¬ â¥¬ â¨ç­÷ ¬®¤¥«÷ ¯à®æ¥áã ãâ¢®à¥­­ï¢¨åà®¢¨å ª÷«¥æì § ¯à®¯®­®¢ ­÷ ¢ à®¡®â å [9{12].�¨­ ¬÷ª  âãà¡ã«¥­â­¨å ¢¨åà®¢¨å ¯ à § ãà åã¢ ­-­ï¬ ¢¯«¨¢ã áâ÷­ª¨ à®§£«ï­ãâ  ¢ à®¡®â å [13, 14].� à®¡®â÷ [15] ¤®á«÷¤¦ãõâìáï ¯¥à¥­¥á¥­­ï ¤®¬÷è®ªâãà¡ã«¥­â­¨¬ ¢¨åà®¢¨¬ ª÷«ìæ¥¬.�¤­¨¬ ÷§ ®á­®¢­¨å ¬¥â®¤÷¢ £¥­¥à æ÷ù ¢¨åà®¢®£®ª÷«ìæï  ¡® ¯ à¨ ¢ ¥ªá¯¥à¨¬¥­â å õ ª®à®âª®ç á®¢¨©¢¨¯ãáª à÷¤¨­¨ ÷§ âàã¡ª¨ [3, 6]  ¡® ÷§ ¢ã§ìª®£® ¯«®á-ª®£® ®â¢®àã [4]. �«ï â®£®, é®¡ ä®à¬  ÷ ¢­ãâà÷è­÷©àãå ¡ã«¨ ¢¨¤¨¬¨¬¨, à÷¤¨­ã, ïª ¯à ¢¨«®, ¯÷¤ä à¡®-¢ãîâì.�®§¢'ï§®ª § ¤ ç÷ ¤«ï § â®¯«¥­®£® áâàã¬¥­ï [16,17] ¯®ª § ¢, é® ®á­®¢­÷ å à ªâ¥à¨áâ¨ª¨ ­¥áâ æ÷®-­ à­¨å áâàã¬¥­¥¢¨å â¥ç÷© ÷¤¥ «ì­®ù à÷¤¨­¨ ¬®-¦ãâì ¡ãâ¨ ®¯¨á ­÷ §  ¤®¯®¬®£®î ¬¥â®¤ã ¤¨áªà¥â-­¨å ¢¨å®à÷¢. � à®¡®â÷ [16] â ª®¦ ãª § ­® ­  ¬®¦-«¨¢÷áâì ¬®¤¥«î¢ ­­ï ¤ ­¨¬ ¬¥â®¤®¬ ¢¨åà®¢¨å ¯ àâ  ¢¨åà®¢¨å ª÷«¥æì,  «¥ ¤¥â «ì­® ¤ ­  § ¤ ç  ­¥à®§£«ï¤ õâìáï.� ¤ ­÷© à®¡®â÷ ¬®¤¥«îõâìáï ãâ¢®à¥­­ï â  àãå¢¨åà®¢®ù ¯ à¨ áª÷­ç¥­­®£® ¯¥à¥à÷§ã ¯à¨ ª®à®âª®-ç á®¢®¬ã ¢¨¯ãáªã à÷¤¨­¨ ÷§ ¯«®áª®£® ®â¢®àã ¬¥â®-

¤®¬ ¤¨áªà¥â­¨å ¢¨å®à÷¢. �«ï à¥ «÷§ æ÷ù ç¨á¥«ì­®-£®  ­ «®£ã ¥ä¥ªâã "¯÷¤ä à¡®¢ã¢ ­­ï" ä÷ªáãîâìáïç áâ¨­ª¨ ¢á¥à¥¤¨­÷ á®¯« , ïª÷ §  à åã­®ª ¯®ç â-ª®¢®£® ÷¬¯ã«ìáã ¢¨èâ®¢åãîâìáï ¢ ­¥àãå®¬¥ á¥à¥-¤®¢¨é¥ â ª®ù á ¬®ù £ãáâ¨­¨. �áª÷«ìª¨ § ¤ ç  à®-§¢'ï§ãõâìáï ¢ ­¥áâ æ÷®­ à­÷© ¯®áâ ­®¢æ÷, ¢¥áì ¯à®-æ¥á ùå­ì®£® àãåã ¬®¦­  á¯®áâ¥à÷£ â¨ ¢ ¤¨­ ¬÷æ÷ ­ ¥ªà ­÷ ª®¬¯'îâ¥à . �¥ ¤ õ ¬®¦«¨¢÷áâì ¤¥â «ì­®¤®á«÷¤¨â¨ ¯à®æ¥á § à®¤¦¥­­ï ¯ à¨ â  ¢­ãâà÷è­îáâàãªâãàã â¥ç÷ù. � à®¡®â÷ à®§£«ï­ãâ  â ª®¦ ¤¨-­ ¬÷ª  ¯ à¨ ¯à¨ à÷§­÷© ª÷«ìª®áâ÷ ¢¨¯ãé¥­®ù à÷¤¨-­¨, àãå à÷¤¨­¨ ¢ ­ ¢ª®«¨è­ì®¬ã ¯à®áâ®à÷, ¢¯«¨¢­  å à ªâ¥à â¥ç÷ù ¢¨¯ ¤ª®¢¨å §¡ãà¥­ì.� ¯à ªâ¨ç­®ù â®çª¨ §®àã â ª  § ¤ ç  ¬®¦¥ à®§-£«ï¤ â¨áì ïª ¯¥à¥­¥á¥­­ï ¯ á¨¢­¨å ¤®¬÷è®ª à÷¤¨-­®î, é® §÷ §­ ç­®î è¢¨¤ª÷áâî (¯à¨ ¢¥«¨ª¨å ç¨-á« å �¥©­®«ì¤á ) ¢¨èâ®¢åãõâìáï ¢ ­ ¢ª®«¨è­õ á¥-à¥¤®¢¨é¥ ­  ¯à®âï§÷ ª®à®âª®£® ¯à®¬÷¦ªã ç áã. �¥ª®«®£÷ù { æ¥ § ¤ ç   ¢ à÷©­®£® ¢¨ª¨¤ã ¢  â¬®áä¥-àã  ¡® ¢®¤­¥ á¥à¥¤®¢¨é¥ à÷§­¨å ¢÷¤å®¤÷¢ â  å÷¬÷ç-­¨å à¥ç®¢¨­.� ­  § ¤ ç  õ â ª®¦ æ÷ª ¢®î § â®çª¨ §®àã ¤¨-­ ¬÷ª¨ â®çª®¢¨å ¢¨å®à÷¢ ¢ ÷¤¥ «ì­÷© à÷¤¨­÷ â  ®á®-¡«¨¢®áâ¥© æ÷õù ¤¨­ ¬÷ª¨ ¢ ¬¥â®¤÷ ¤¨áªà¥â­¨å ¢¨-å®à÷¢. �÷¤®¬® (¤¨¢. ­ ¯à. [1]), é® ¢§ õ¬®¤÷ï¡ £ âì®å â®çª®¢¨å ¢¨å®à÷¢ ã § £ «ì­®¬ã ¢¨¯ ¤ªã¯à¨¢®¤¨âì ¤® ùå­ì®£® å ®â¨ç­®£® àãåã. �¤­ ª ¤ -­  § ¤ ç , ïª ¯®ª § «¨ à®§à åã­ª¨, õ ¯à¨ª« ¤®¬c
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ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2003. �®¬ 5 (77), N 2. �. 3 { 12à¥£ã«ïà­¨å âà õªâ®à÷© ¢¨å®à÷¢, å®ç  ª÷«ìª÷áâì â -ª¨å ¢¨å®à÷¢ ¤®áï£ õ ¤¥ª÷«ìª®å á®â¥­ì.� â®çª¨ §®àã à®§¢¨âªã ¬¥â®¤ã ¢ ¦«¨¢® ¡ã«® â -ª®¦ §'ïáã¢ â¨, ç¨ ¡ã¤ãâì ¤¨áªà¥â­÷ ¢¨å®à¨, é® ¬®-¤¥«îîâì ¤¢÷ ®¡« áâ÷ § ¢¨åà¥­­®áâ÷ ¯à®â¨«¥¦­®-£® §­ ªã, £¥­¥àã¢ â¨ á¢÷© ®á¥à¥¤­¥­¨© ¯®áâã¯ «ì-­¨© àãå ¡¥§ ­ ï¢­®áâ÷ §®¢­÷è­ì®ù â¥ç÷ù ÷ ­  ïª®¬ã¯à®¬÷¦ªã ç áã â ª¨© àãå ¡ã¤¥ ª®à¥ªâ­® ¬®¤¥«î¢ -â¨ à¥ «ì­¨© ä÷§¨ç­¨© ¯à®æ¥á.� à®¡®â÷ ¢¨¢ç îâìáï â ª®¦ ¬®¦«¨¢®áâ÷ ¬¥â®¤ã¢ ¬®¤¥«î¢ ­­÷ ¤¨­ ¬÷ª¨  â¬®áä¥à¨ ¯ à¨ â  ¯à®-æ¥áã ¢âï£ã¢ ­­ï ã ¢¨åà®¢ã ®¡« áâì à÷¤¨­¨ § ­ -¢ª®«¨è­ì®£® á¥à¥¤®¢¨é . � ª÷ å à ªâ¥à¨áâ¨ª¨ ¢à ¬ª å ¬¥â®¤ã ¤¨áªà¥â­¨å ¢¨å®à÷¢ ­¥ à®§£«ï¤ -«¨áì.1. ���������� �����ö ö ���������'����� ¯«®é¨­÷ XOY à®§£«ï­¥¬® ®¡« áâì 
, ®¡¬¥¦¥-­ã â¢¥à¤®î £à ­¨æ¥î � = 2Si=1�i (p¨á. 1). �÷¤áâ ­ì¬÷¦ �1 ÷ �2 ¤®à÷¢­îõ d. � ¬®¬¥­â ç áã t = 0 à÷¤¨­ ¯®ç¨­ õ ¢¨â÷ª â¨ ÷§ á®¯«  § ¯®áâ÷©­®î è¢¨¤ª÷áâî.�à¨ ¤¥ïª®¬ã §­ ç¥­­÷ t > t1 ¢¨âà â  à÷¤¨­¨ ç¥-à¥§ ¯¥à¥à÷§ �s ¯®ª« ¤ õâìáï à÷¢­®î ­ã«î. �à ­¨æ÷áâàã¬¥­ï ¡ã¤¥¬® ¬®¤¥«î¢ â¨ ¢¨åà®¢¨¬¨ ¯¥«¥­ -¬¨ ��k (k = 1; 4), ïª÷ áå®¤ïâì ÷§ £®áâà¨å ªà®¬®ªA1 ÷ A2. �áî¤¨, ªà÷¬ �i ÷ ��k, â¥ç÷ï ¡¥§¢¨åà®¢ ,â®¬ã § ¤ ç  §¢®¤¨âìáï ¤® à®§¢'ï§ªã ¢ ®¡« áâ÷ 
à÷¢­ï­­ï � ¯« á  ¢÷¤­®á­® ¯®â¥­æ÷ «ã è¢¨¤ª®áâ÷�(x; y; t). �à ­¨ç­¨¬¨ ã¬®¢ ¬¨ ¡ã¤ãâì ã¬®¢¨ ­ â¢¥à¤¨å £à ­¨æïå �i, ¢¨åà®¢¨å ¯¥«¥­ å ��k â  ¤¥ï-ª®¬ã ¯¥à¥à÷§÷ �s ¬÷¦ â¢¥à¤¨¬¨ £à ­¨æï¬¨,   â -ª®¦ ­  ­¥áª÷­ç¥­­®áâ÷. �®¤ âª®¢®î ã¬®¢®î ¡ã-¤¥ ã¬®¢  áª÷­ç¥­­®áâ÷ ¢ â®çª å A1 ÷ A2. � ¤ ç à®§¢'ï§ãõâìáï ¢ ¡¥§à®§¬÷à­®¬ã ¢¨£«ï¤÷, å à ªâ¥à-­¨¬¨ ¢¥«¨ç¨­ ¬¨ õ ¢÷¤áâ ­ì d â  ¢¨âà â  à÷¤¨­¨Q1 ç¥à¥§ ¯¥à¥à÷§ �s ¢ ¯®ç âª®¢¨© ¬®¬¥­â ç áã.�á­®¢­÷ ¡¥§à®§¬÷à­÷ ¢¥«¨ç¨­¨ ¡ã¤ãâì ¬ â¨ ¢¨£«ï¤:� = tQ1=d2, ~w = ~Wd=Q1, x = x=h, y = y=h,' = �=Q1 (¤ «÷ à¨á®çª¨ ¡ã¤¥¬® ®¯ãáª â¨).�  £à ­¨æ÷ � à÷¢­®¬÷à­®, § ªà®ª®¬ �l à®§¬÷éã-îâìáï ¯à¨õ¤­ ­÷ ¢¨å®à¨ ��� ÷ ª®­âà®«ì­÷ â®çª¨(¯®§­ ç¥­÷ åà¥áâ¨ª®¬), ïª÷ §­ å®¤ïâìáï ¯®á¥à¥¤¨­÷¬÷¦ ¯à¨õ¤­ ­¨¬¨ ¢¨å®à ¬¨ (à¨á. 1). �¨å®à¨ ¢â®çª å A1 ÷ A2 ¢¢ ¦ îâìáï ¢÷«ì­¨¬¨ [16].�à ­¨æ÷ ãâ¢®à¥­®£® áâàã¬¥­ï ¬®¤¥«îîâìáï ¤¨á-ªà¥â­¨¬¨ ¢¨å®à ¬¨ �(i)s (s = 1; r; i = 1; 2), é®áå®¤ïâì § â®ç®ª A1 ÷ A2 ¢ ª®¦¥­ à®§à åã­ª®¢¨©¬®¬¥­â ç áã �s ÷ ¤ «÷ àãå îâìáï, ­¥ §¬÷­îîç¨á¢®õù ÷­â¥­á¨¢­®áâ÷ ¯® âà õªâ®à÷ï¬ ç áâ¨­®ª à÷¤¨-­¨ (à¨á. 1). ö§ ã¬®¢¨ ­¥¯à®â÷ª ­­ï ¢ ª®­âà®«ì­¨å

â®çª å, § ¤ ­®ù ¢¨âà â¨ à÷¤¨­¨ Q1 â  à÷¢­®áâ÷­ã«î æ¨àªã«ïæ÷ù ¯® à÷¤¨­­®¬ã ª®­âãàã, é® ®å®-¯«îõ ¢á÷ ¢¨å®à¨, ¢ ª®¦¥­ à®§à åã­ª®¢¨© ¬®¬¥­âç áã �r ®¤¥à¦ãõ¬® á¨áâ¥¬ã «÷­÷©­¨å  «£¥¡à ùç­¨åà÷¢­ï­ì ¢÷¤­®á­® æ¨àªã«ïæ÷ù ¯à¨õ¤­ ­¨å ¢¨å®à÷¢�r��:N+2X�=1 �r��a�� = �(wrIx�nx� +wrIy�ny�); � = 1; N;N+2X�=1 �r�� = 4Xi=1 rXs=1 �(i)s; (1)mXj=1 N+2X�=1 wx��r�� + rXs=1 4Xi=1wxsi�(i)s!�Sj = Q(�r):¤¥ �r��a�� { ­®à¬ «ì­  è¢¨¤ª÷áâì ¢ ª®­âà®«ì­÷©â®çæ÷ � ¢÷¤ ¯à¨õ¤­ ­®£® ¢¨å®àã �r��; wrIx�, wrIy�{ ¢÷¤¯®¢÷¤­® ¯®§¤®¢¦­ï ÷ ¯®¯¥à¥ç­  è¢¨¤ª®áâ÷ ¢ª®­âà®«ì­÷© â®çæ÷, §¡ã¤¦¥­÷ ¢á÷¬  ¢÷«ì­¨¬¨ ¢¨å®-à ¬¨; wx��r�� { ¯®§¤®¢¦­ï è¢¨¤ª÷áâì ¢ â®çæ÷ Bj ,¢¨ª«¨ª ­  ¯à¨õ¤­ ­¨¬ ¢¨å®à®¬ �r��; wxsi�(i)s { ¯®-§¤®¢¦­ï è¢¨¤ª÷áâì ¢ â®çæ÷ Bj , ¢¨ª«¨ª ­  ¢÷«ì­¨¬¢¨å®à®¬ �(i)s. �¥§à®§¬÷à­  ¢¨âà â  à÷¤¨­¨ Q(�r)ç¥à¥§ ¯¥à¥à÷§ �s § ¤ õâìáï à÷¢­ï­­ï¬:Q(�r) = � 1; ¯à¨ 0 � �r � �1;0; ¯à¨ �r > �1:
-6?
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�¨á. 1. �®¤¥«î¢ ­­ï £à ­¨æì áâàã¬¥­ï ¤¨áªà¥â­¨¬¨¢¨å®à ¬¨4 �. �. �ã« ­çãª



ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2003. �®¬ 5 (77), N 2. �. 3 { 12�÷¦ �1 ÷ �2 § ä÷ªáãõ¬® ¯®ç âª®¢¥ ¯®«®¦¥­­ï®ªà¥¬¨å ç áâ¨­®ª à÷¤¨­¨ (x0i; y0i), i = 1; nd. �®-®à¤¨­ â¨ ïª ¢÷«ì­¨å ¢¨å®à÷¢, â ª ÷ ç áâ¨­®ª à÷¤¨-­¨, §  ïª¨¬¨ ¢¥¤¥âìáï á¯®áâ¥à¥¦¥­­ï, §­ å®¤ïâì-áï ÷§ á¨áâ¥¬¨ ¤¨ä¥à¥­æ÷©­¨å à÷¢­ï­ì ùå­ì®£® àãåã.�à¨ ÷­â¥£àã¢ ­­÷ ¢¨ª®à¨áâ®¢ã¢ « áì ¯à®áâ  áå¥¬ �©«¥à :xi(�r+1) = xi(�r) + wxi(�r) ���r; (2)yi(�r+1) = yi(�r) + wyi(�r) ���r;r = 1; 2; :::;¤¥ wxi(�r); wyi(�r) { è¢¨¤ª®áâ÷, §¡ã¤¦¥­÷ ¢á÷õî á¨-áâ¥¬®î ¢¨å®à÷¢ ¢ ¬®¬¥­â ç áã �r. �®ç âª®¢÷ ã¬®¢¨¤«ï ¢¨å®à÷¢:(xik(��); yik(��)) = (xAk ; yAk); i = 1; r; k = 1; 2;¤«ï ä÷ªá®¢ ­¨å ç áâ¨­®ª:(xi(0); yi(0)) = (x0i; y0i); i = 1; nd:�÷á«ï à®§¢'ï§ªã á¨áâ¥¬¨ (1) §­ å®¤ïâìáï ­®¢÷ ª®-®à¤¨­ â¨ ¢÷«ì­¨å ¢¨å®à÷¢ ÷ ç áâ¨­®ª ÷§ á¨áâ¥¬¨(2), ¯®â÷¬ à®¡¨âìáï ªà®ª ¯® ç áã: �r+1 = �r +��r,§­®¢ã à®§¢'ï§ãõâìáï á¨áâ¥¬  (1) ÷ â. ¤.�¢¨¤ª÷áâì ¢÷¤ ª®¦­®£® ®ªà¥¬®£® ¢¨å®àã §­ å®-¤¨âìáï §  ä®à¬ã«®î �÷®-� ¢ à . �®¡ ã­¨ª­ãâ¨­¥áª÷­ç¥­­®ù è¢¨¤ª®áâ÷ ¢ æ¥­âà÷ á ¬®£® ¢¨å®àã,¢¢®¤¨âìáï à ¤÷ãá ¤¨áªà¥â­®áâ÷ rs (ï¤à® ¢¨å®àã).�á¥à¥¤¨­÷ ª®¦­®£® § â ª¨å ï¤¥à ¡ã¤¥¬® § ¤ ¢ â¨«÷­÷©­¥ á¯ ¤ ­­ï è¢¨¤ª®áâ÷ ¤® ­ã«ï ¯à¨ ­ ¡«¨¦¥­-­÷ ¤® æ¥­âàã ¢¨å®àã (¢¨å®à �¥­ª÷­ ). � ª¨¬ ç¨-­®¬, è¢¨¤ª÷áâì ®¡ç¨á«îõâìáï §  ä®à¬ã«®î:~w(~�; ~r� ~r¢) = 8>><>>: (~r � ~r¢) � ~�2�j~r� ~r¢j2 ; j~r� ~r¢j � rs;(~r � ~r¢) � ~�2�r2s ; j~r� ~r¢j < rs;¤¥ rs { ¥ä¥ªâ¨¢­¨© à ¤÷ãá, ¯®¢'ï§ ­¨© ÷§ ¤¨áªà¥â¨-§ æ÷õî ¯® ¯à®áâ®àã, rs = �l; �l { ¢÷¤áâ ­ì ¬÷¦¯à¨õ¤­ ­¨¬¨ ¢¨å®à ¬¨ ­  â¢¥à¤÷© £à ­¨æ÷.�ã­ªæ÷ï â¥ç÷ù ¢¨§­ ç õâìáï ïª áã¬  äã­ªæ÷©â¥ç÷ù ¢á÷å ¢¨å®à÷¢ (¢÷«ì­¨å ÷ ¯à¨õ¤­ ­¨å). �÷¤ ª®¦-­®£® ®ªà¥¬®£® ¢¨å®àã �i, é® §­ å®¤¨âìáï ¢ â®çæ÷(xi; yi), äã­ªæ÷ï â¥ç÷ù §­ å®¤¨âìáï §  ä®à¬ã«®î: i(x; y; � ) = ( ��i(�)4� ln(~r � ~ri)2; (~r � ~ri)2 > r2s ;��i(�)2� ln rs; (~r � ~ri)2 � r2s; (3)¤¥ (~r � ~ri)2 = (x� xi)2 + (y � yi)2.�®¤÷  (x; y; � ) = 2N+2rXi=1  i(x; y; � ): (4)

�«ï ¯®¡ã¤®¢¨ «÷­÷© â¥ç÷ù ¢¢®¤¨« áì ¤¢®¢¨¬÷à­ á÷âª  ÷ ®¡ç¨á«î¢ «®áì §­ ç¥­­ï äã­ªæ÷ù  ¢ â®ç-ª å æ÷õù á÷âª¨. �÷­÷ù â¥ç÷ù ¢ ª®¦¥­ ¬®¬¥­â ç áã¡ã¤ã¢ «¨áì ïª ÷§®«÷­÷ù äã­ªæ÷ù  (x; y; � ). � á¨áâ¥¬÷ª®®à¤¨­ â, é® àãå õâìáï ¯®áâã¯ «ì­® ¢§¤®¢¦ ®á÷OX à §®¬ ÷§ á¨áâ¥¬®î ¢¨å®à÷¢ §÷ è¢¨¤ª÷áâî Wxf ,äã­ªæ÷ï â¥ç÷ù ¡ã¤¥ ¬ â¨ ¢¨£«ï¤ r(x; y; � ) =  (x; y; � )�Wxfy: (5)�  ª®¦­÷© £à ­¨æ÷ �1 ÷ �2 à®§¬÷éã¢ «®áì ¯® 60¢¨å®à÷¢ ­  ¢÷¤áâ ­÷ 5d ¢«÷¢® ¢÷¤ ¯®ç âªã ª®®à¤¨-­ â, ªà®ª ¯® ç áã ¯®ª« ¤ ¢áï ¯®áâ÷©­¨¬ ÷ à÷¢­¨¬¢÷¤áâ ­÷ ¬÷¦ ¯à¨õ¤­ ­¨¬¨ ¢¨å®à ¬¨ ��s = �l [16].� ã¢ ¦¨¬®, é® ¢á÷ ¯à¥¤áâ ¢«¥­÷ à¥§ã«ìâ â¨(ªà÷¬ £à ä÷ª÷¢, ïª÷ ®ªà¥¬® ®£®¢®à¥­÷) ®¤¥à¦ ­÷ ¤«ï¢¨¯ ¤ªã, ª®«¨ ç á ¢¨¯ãáªã à÷¤¨­¨ ÷§ ®â¢®àã �1 = 5.�®¤ âª®¢® ¯à®¢¥¤¥­® ¤®á«÷¤¦¥­­ï âà õªâ®à÷ù ¯ -à¨ â  ùù è¢¨¤ª®áâ÷ ¯à¨ à÷§­÷© ª÷«ìª®áâ÷ ¢¨¯ãé¥­®ùà÷¤¨­¨ (¯à¨ à÷§­®¬ã §­ ç¥­­÷ �1).2. ���������� �����������2.1 �®ç âª®¢¨© ¥â ¯ ãâ¢®à¥­­ï ¢¨-åà®¢®ù ¯ à¨�  ¯®ç âª®¢®¬ã ¥â ¯÷ àãåã à÷¤¨­¨ ­  £®áâà¨åªà®¬ª å A1 ÷ A2 ãâ¢®àîîâìáï ¢¨åà®¢÷ ¯¥«¥­¨, ïª÷¢÷¤à §ã ¦ ¯®ç¨­ îâì §£®àâ â¨áì ã á¯÷à «ì, ¢÷¤¤ -«ïîç¨áì ¢÷¤ ®â¢®àã (p¨á. 2). �÷ á¯÷à «÷ õ §®­®î§ ¢¨åà¥­­®áâ÷ (é® ¬®¤¥«îõâìáï ¤¨áªà¥â­¨¬¨ ¢¨-å®à ¬¨) ÷ ¯à¥¤áâ ¢«ïîâì á®¡®î ®á­®¢ã ¬ ©¡ãâ­÷åï¤¥à ¯ à¨. � ¬®¬¥­â ç áã �1, ª®«¨ à÷¤¨­  ¯¥à¥áâ õ¯®¤ ¢ â¨áì ç¥à¥§ ®â¢÷à, ¡÷«ï ª®¦­®ù ªà®¬ª¨ ¯®-ç¨­ îâì ä®à¬ã¢ â¨áì ­®¢÷ ®¡« áâ÷ § ¢¨åà¥­­®áâ÷,¯à®â¨«¥¦­÷ §  §­ ª®¬ ®¡« áâï¬, ïª÷ ¢¦¥ ãâ¢®à¥­÷.�à¨ç®¬ã ¤¨áªà¥â­÷ ¢¨å®à¨, é® ¯à®¤®¢¦ãîâì áå®-¤¨â¨ § ªà®¬®ª, ¡ã¤ãâì ¬ â¨ ­ ¯àï¬®ª ®¡¥àâ ­­ï,¯à®â¨«¥¦­¨© ¤® á¢®ùå ¯®¯¥à¥¤­¨ª÷¢, §­ ç­® ¬¥­-èã ÷­â¥­á¨¢­÷áâì ÷ è¢¨¤ª÷áâì. �®­¨ áªã¯çãîâìáï¡÷«ï á®¯«  ÷ ­¥ àãå îâìáï ¢§¤®¢¦ ®á÷ OX (p¨á. 2).�­ «®£÷ç­÷ ®¡« áâ÷ § ¢¨åà¥­­®áâ÷ (ùå ä®â®£à ä÷ù)¤«ï ¢¨åà®¢®£® ª÷«ìæï ¯à¥¤áâ ¢«¥­÷ ¢ [18],   â ª®¦®âà¨¬ ­÷ ¯à¨ ç¨á¥«ì­®¬ã ¬®¤¥«î¢ ­­÷ ÷­è¨¬ ¬¥-â®¤®¬ ¢ [11].�  p¨á. 2 ¬®¦­  ¡ ç¨â¨, ïª §¤¥ä®à¬ã¢ « áì ¯÷¤ç á àãåã à÷¤¨­­  «÷­÷ï (¯®§­ ç¥­  èâà¨å®¬), ïª  ¢¯®ç âª®¢¨© ¬®¬¥­â ç áã ¡ã«  § ä÷ªá®¢ ­  ¯¥à¯¥­-¤¨ªã«ïà­® ®á÷ OX. �¨£«ï¤ æ÷õù «÷­÷ù á¢÷¤ç¨âì ïª¯à® ä®à¬ã¢ ­­ï  â¬®áä¥à¨ ¯ à¨, â ª ÷ ¯à® ¢âï£ã-¢ ­­ï à÷¤¨­¨ ­  § ¤­ì®¬ã äà®­â÷.�à®æ¥á ä®à¬ã¢ ­­ï ¯ à¨ § ª÷­çãõâìáï ¯à¨¡«¨§-­® ¯à¨ � = 6 (¤«ï �1 = 5). � àâ¨­  «÷­÷© â¥ç÷ù�. �. �ã« ­çãª 5
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�¨á. 2. � àâ¨­  ¢¨å®à÷¢ ¢ ¬®¬¥­â ç áã � = 6(p¨á. 3) ¤ã¦¥ áå®¦  ­  ª« á¨ç­¨© ¢¨¯ ¤®ª ¤¢®åâ®çª®¢¨å ¢¨å®à÷¢ ®¤­ ª®¢®ù ¯® ¬®¤ã«î,  «¥ ¯à®-â¨«¥¦­®ù §  §­ ª®¬ æ¨àªã«ïæ÷ù. �ã­ªæ÷ï â¥ç÷ù ®¡-ç¨á«î¢ « áì §  ä®à¬ã«®î (4).

�¨á. 3. �÷­÷ù â¥ç÷ù ¯à¨ � = 6�  p¨á. 4 §®¡à ¦¥­® ¯®«®¦¥­­ï ¯®¬÷ç¥­¨å ç -áâ¨­®ª ¢ ¬®¬¥­â ç áã � = 6. �à å®¢ãîç¨, é® ¢¯®ç âª®¢¨© ¬®¬¥­â ç áã ç áâ¨­ª¨ ¡ã«¨ à®§¬÷é¥­÷¢§¤®¢¦ ¯àï¬¨å, ¯ à «¥«ì­¨å ®á÷ OX, â® ¬®¦­  ¡ -ç¨â¨, ïª §¤¥ä®à¬ã¢ «¨áì æ÷ ¯àï¬÷ ¯÷¤ ç á àãåã.�âà¨å®¬ §®¡à ¦¥­® ­ã«ì®¢ã «÷­÷î â¥ç÷ù ¢ àãå®¬÷©á¨áâ¥¬÷ ª®®à¤¨­ â ( â¬®áä¥àã ãâ¢®à¥­®ù ¯ à¨).�¨¤­®, é® ¯à ªâ¨ç­® ¢áï à÷¤¨­ , ïª  ¢¨å®¤¨âì÷§ á®¯« , ¯®¯ ¤ õ ¢á¥à¥¤¨­ã  â¬®áä¥à¨. �«®é ®¡« áâ÷, ®¡¬¥¦¥­®ù  â¬®áä¥à®î, áâ ­®¢¨âì ¡«¨§ì-ª® 6 ª¢. ®¤. �à å®¢ãîç¨, é® à÷¤¨­  ¢ á®¯«÷ ¯®¬÷ç -« áì ­  ¯«®é÷ 5 ª¢. ®¤., ¬®¦­  §à®¡¨â¨ ¢¨á­®¢®ª {¤®«ï ¢÷¤¬÷ç¥­®ù à÷¤¨­¨ ¢  â¬®áä¥à÷ ¡ã¤¥ áâ ­®¢¨-â¨ ¡«¨§ìª® 80% ¢÷¤ ¢áì£® ®¡'õ¬ã. �¥© à¥§ã«ìâ â¡«¨§ìª¨© ¤® à¥§ã«ìâ âã à®¡®â¨ [15], §  ïª¨¬ ¤®-«ï ¯÷¤ä à¡®¢ ­®ù à÷¤¨­¨ ã ¢¨åà®¢®¬ã ª÷«ìæ÷ áâ ­®-¢¨âì ¡÷«ìè¥ 95% ¢áì®£® ®¡'õ¬ã ãâ¢®à¥­®£® ¢¨å®àã.

2.2 �¨­ ¬÷ª  â¥ç÷ù ¯÷á«ï ¢÷¤à¨¢ã�à¨ � � 6 ãâ¢®à¥­  ¢¨åà®¢  áâàãªâãà  ¯®ç¨­ õ¢÷¤à¨¢ â¨áì ¢÷¤ ®á­®¢­®ù ¬ á¨ à÷¤¨­¨ (¤¨¢. p¨á. 2â  4). �ªé® á¯®áâ¥à÷£ â¨ ¤ ­¨© ¬®¬¥­â ­  ¥ªà ­÷ª®¬¯'îâ¥à , â® ¢÷¤à¨¢ áå®¦¨© ­  à®§à¨¢ ¯àã¦­®-£® â÷áâ . � ª¨© å à ªâ¥à á¯®áâ¥à÷£ ¢áï ¢ ¥ªá¯¥à¨-¬¥­â÷ ÷ ®¯¨á ­¨© ¢ [1].
�¨á. 4. �÷¤à¨¢ ¢¨å®à®¢®ù áâàãªâãà¨ (� = 6)�÷á«ï ¢÷¤à¨¢ã ç áâ¨­  à÷¤¨­¨, é® §­ å®¤¨âìáï §®¡®å áâ®à÷­ ®á÷ OX, è¢¨¤ª® ¯àï¬ãõ ¤® ®á÷, § ¯®¢-­îîç¨ ®¡« áâì, ïªã § «¨è¨«  à÷¤¨­ , é® ¢÷¤÷à¢ -« áì. �áâ ­­ï, ¢ á¢®î ç¥à£ã, § ¯à¨áª®à¥­­ï¬àãå õâìáï ¢¯¥à¥¤, ¢¨¯¥à¥¤¦ îç¨ ®á­®¢­ã ¬ áã ÷§£« ¤¦ãîç¨ ¯¥à¥¤­÷© äà®­â ã ¢¨£«ï¤÷ ­ ¯÷¢ª®« (p¨á. 5,a).� ­ áâã¯­¨¬ ®¡¥àâ®¬ ¤¢  ¢¥«¨ª®¬ áèâ ¡­÷ ¢¨-å®à¨ à®§å®¤ïâìáï ­  ¤¥ïªã ¢÷¤áâ ­ì, ãâ¢®àîîç¨ç÷âªã á¨¬¥âà¨ç­ã áâàãªâãàã (¯à¨ � � 11:). �¯®¤ «ìè¨¬ ùå §¡«¨¦¥­­ï¬ (p¨á. 5, b) ¯¥¢­  ª÷«ì-ª÷áâì à÷¤¨­¨ ­  § ¤­ì®¬ã äà®­â÷ ­÷¡¨ ¢÷¤â¨­ õâì-áï, § «¨è îç¨áì ­¥ ¢âï£­ãâ®î ¢ ®¡¥àâ «ì­¨© àãå,÷ £àã¯ãõâìáï ¢ ¤¢÷ "¯¥«îáâª¨"(p¨á. 5, c). � ª¨© å -à ªâ¥à â¥ç÷ù, é® ¢÷¤®¬¨© ¤«ï ¢¨åà®¢¨å ª÷«¥æì â ¯ à, á¯®áâ¥à÷£ ¢áï ¢ ¥ªá¯¥à¨¬¥­â÷ [6] ÷ ¯à¨ ç¨á¥«ì-­®¬ã ¬®¤¥«î¢ ­­÷ [12] ¬¥â®¤®¬ ¢¨å®à®¢¨å §£ãáâ-ª÷¢, ¤¥ ­ §¢ ­¨© ¯à®æ¥á®¬ ãâ¢®à¥­­ï "£ã¡". �æ¥âà «ì­÷© ç áâ¨­÷ â ª®¦ ãâ¢®àîîâìáï ¯à ¢¨«ì­÷§ ¬ª­ãâ÷ á¨¬¥âà¨ç­÷ áâàãªâãà¨ (p¨á. 5, c).�«÷¤ áª § â¨, é® ­  à ­­÷© áâ ¤÷ù ä®à¬ãõâì-áï ¤¥ª÷«ìª  â ª¨å ¥ä¥ªâ­¨å ª®­ä÷£ãà æ÷©, ïª÷§¬÷­îîâì ®¤­  ®¤­ã § ª®¦­¨¬ ­®¢¨¬ ®¡¥àâ®¬à÷¤¨­¨.�«ï â®£®, é®¡ ¤®á«÷¤¨â¨ å à ªâ¥à â¥ç÷ù ¢ ­ ¢ª®-«¨è­ì®¬ã á¥à¥¤®¢¨é÷, ¢¨ª®à¨áâ®¢ã¢ « áì ­ áâã¯-­  ¬¥â®¤¨ª . �  ª®¦­®¬ã ªà®æ÷ ¯® ç áã ®¡ç¨á«î-¢ « áì è¢¨¤ª÷áâì à÷¤¨­¨ ¢ ®â®çãîç®¬ã á¥à¥¤®¢¨é÷(ã ¯¥¢­¨å â®çª å á÷âª¨). �ªé® ¢®­  ¯¥à¥¢¨éã¢ « ¤¥ïª¥ §­ ç¥­­ï, â® ¤ ­  ç áâ¨­ª  ¢¢ ¦ « áì6 �. �. �ã« ­çãª
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�¨á. 5. � àâ¨­  â¥ç÷ù ¢ à÷§­÷ ¬®¬¥­â¨ ç áã

�¨á. 6. �¬÷­   â¬®áä¥à¨ ¯ à¨�. �. �ã« ­çãª 7
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�¨á. 7. �â¬®áä¥à  ¢¨åà®¢®ù ¯ à¨ ¢ ¬®¬¥­â ç áã� = 15¢âï£­ãâ®î ¢ § £ «ì­¨© ®¡¥àâ «ì­®-¯®áâã¯ «ì­¨©àãå, ¯®¬÷ç « áì, ÷ §­ å®¤¨« áì ùù ¯®¤ «ìè  âà õª-â®à÷ï. �  (p¨á. 5, b) §®¡à ¦¥­÷ ç áâ¨­ª¨ à÷¤¨­¨,¬®¤ã«ì è¢¨¤ª®áâ÷ ïª¨å ¢ ¯¥¢­¨© ¬®¬¥­â ç áã ¯¥-à¥¢¨é¨¢ 0.1. �ªé® á¯®áâ¥à÷£ â¨ æ¥© ¯à®æ¥á ­ ¥ªà ­÷ ª®¬¯'îâ¥à , â® ¢¨¤­®, é® ¢âï£ã¢ ­­ï ¢÷¤-¡ã¢ õâìáï ¯¥à¥¢ ¦­® ­  § ¤­ì®¬ã äà®­â÷ ¢¨åà®¢®ùáâàãªâãà¨. �  ¯¥à¥¤­ì®¬ã äà®­â÷ à÷¤¨­  ®¡â÷ª õæî áâàãªâãàã, ïª â¢¥à¤¥ â÷«®. �ªé® à®§£«ï­ãâ¨«÷­÷ù â¥ç÷ù ¢ àãå®¬÷© á¨áâ¥¬÷ ª®®à¤¨­ â (p¨á. 6),â® ä®à¬  æì®£® â÷«  ¡ã¤¥ á¯÷¢¯ ¤ â¨ §  â¬®áä¥-à®î ¯ à¨.2.3 �¬÷­  § ç á®¬  â¬®áä¥à¨ ¯ à¨�â¬®áä¥à  ¯ à¨ ä®à¬ãõâìáï ¤® � � 6 (p¨á. 4).�à¨ � � 14  â¬®áä¥à  ­ ¡ã¢ õ ä®à¬¨, áå®¦®ù ­ ª« á¨ç­¨© ¢¨¯ ¤®ª â®çª®¢®ù ¢¨åà®¢®ù ¯ à¨. �¬÷-­   â¬®áä¥à¨ § ç á®¬ §®¡à ¦¥­  ­  p¨á. 6 (äã­ª-æ÷ï â¥ç÷ù §­ å®¤¨« áì §  ä®à¬ã«®î (5)). �¡ç¨-á«¥­­ï ¯®ª §ãîâì, é® ¯«®é   â¬®áä¥à¨ § ç á®¬§¡÷«ìèãõâìáï (¢÷¤ � = 14 ¤® � = 60 ¯à¨¡«¨§­® ­ 25%), ¯à¨ç®¬ã à®§è¨à¥­­ï ¢÷¤¡ã¢ õâìáï ¯¥à¥¢ ¦-­® ¢§¤®¢¦ ®á÷ OX, ¢§¤®¢¦ ®á÷ OY à®§¬÷à¨ ¯à ª-â¨ç­® ­¥ §¬÷­îîâìáï. �¡÷«ìè¥­­ï  â¬®áä¥à¨ ¢÷¤-¡ã¢ õâìáï §  à åã­®ª ¢âï£ã¢ ­­ï à÷¤¨­¨ ÷§ ­ ¢ª®-«¨è­ì®£® á¥à¥¤®¢¨é  ÷ ¯à¨¢®¤¨âì ¤® §¬¥­è¥­­ïè¢¨¤ª®áâ÷ àãåã à÷¤¨­¨ ¢á¥à¥¤¨­÷  â¬®áä¥à¨, é® ÷¢¨¤­® ÷§ £ãáâ¨­¨ «÷­÷© â¥ç÷ù (p¨á. 6).�  p¨á. 7 §®¡à ¦¥­   â¬®áä¥à  ¢¨åà®¢®ù ¯ à¨ ¢¬®¬¥­â ç áã � = 15. �âà¨å®¢®î «÷­÷õî ¤«ï ¯®à÷¢-­ï­­ï ¯à®¢¥¤¥­   â¬®áä¥à  ¤¢®å áã¬ à­¨å â®çª®-¢¨å ¢¨å®à÷¢ � â  ��, ÷­â¥­á¨¢­®áâ÷ ïª¨å ¤®à÷¢-­îîâì ¢÷¤¯®¢÷¤­® áã¬÷ ¤¨áªà¥â­¨å ¢¨å®à÷¢ § ¤®-¤ â­ì®î æ¨àªã«ïæ÷õî â  áã¬÷ ¢¨å®à÷¢ § ¢÷¤'õ¬­®îæ¨àªã«ïæ÷õî. � ­÷ ¢¨å®à¨ à®§¬÷éãîâìáï ¢ æ¥­-âà å ¤®¤ â­ì®ù â  ¢÷¤'õ¬­®ù § ¢¨åà¥­­®áâ÷ (­  à¨-áã­ªã ¯®§­ ç¥­÷ åà¥áâ¨ª®¬), §­ ©¤¥­¨å §  ä®à¬ã-

�¨á. 8. � àâ¨­  ¢¨å®à÷¢ ¢ ¬®¬¥­â ç áã � = 80« ¬¨ [1]:Xi = Ps0k=1 �(i)kxik� ; Yi = Ps0k=1 �(i)kyik�� ; i = 1; 2;¤¥ (xik; yik) { ª®®à¤¨­ â¨ ¢¨å®àã �(i)k; s0 { ª÷«ìª÷áâì¢÷«ì­¨å ¢¨å®à÷¢ § ª®¦­®£® ¡®ªã ¢÷¤ ®á÷ OX (¢¨å®à¨¡÷«ï á®¯«  ­¥ ¢à å®¢ãîâìáï). �÷­÷ù â¥ç÷ù, §­ ©¤¥­÷ç¨á¥«ì­®, §®¡à ¦¥­÷ ¢ á¨áâ¥¬÷ ª®®à¤¨­ â, é® àã-å õâìáï §÷ è¢¨¤ª÷áâî, à÷¢­®î ¬¨ââõ¢÷© è¢¨¤ª®áâ÷àãåã ¯¥à¥¤­ì®£® äà®­âã ¯ à¨ Wxf . � ­  è¢¨¤-ª÷áâì §­ å®¤¨« áì è«ïå®¬ ¤¨ä¥à¥­æ÷î¢ ­­ï äã­ª-æ÷ù xf (� ), é® ®¯¨áãõ § «¥¦­÷áâì ¯®«®¦¥­­ï äà®­âã¯ à¨ ¢÷¤ ç áã, ÷ ®¡ç¨á«î¢ « áì ïª ¬ ªá¨¬ «ì­  x-ª®®à¤¨­ â  ¯®¬÷ç¥­¨å ç áâ¨­®ª. �¢¨¤ª÷áâì àãåã¢÷¤¯®¢÷¤­®ù â®çª®¢®ù ¯ à¨ (�;��) ¯®áâ÷©­  ÷ §­ -å®¤¨âìáï §  ä®à¬ã«®î (¤¨¢. [1])Wt = �4�Y1 : (6)� ¤ ­¨å ®¡ç¨á«¥­­ïå §­ ç¥­­ï ¢ª § ­¨å ¢¥«¨ç¨­(§ â®ç­÷áâî ¤® 10�4) ¡ã¤ãâì: � = 2:9477, X1 =X2 = 3:3295, Y(1;2) = �0:7842, Wxf = 0:26, è¢¨¤-ª÷áâì ¢÷¤¯®¢÷¤­®ù â®çª®¢®ù ¯ à¨ Wt=0.2991. �ª¢¨¤­® ÷§ à¨á. 7,  â¬®áä¥à¨ ¬ ©¦¥ á¯÷¢¯ ¤ îâì.2.4 �®áâã¯ «ì­¨© àãå ¢¨åà®¢®ù¯ à¨�®áâã¯ «ì­¨© àãå ¯ à¨ §¡¥à÷£ õâìáï ­  ¢áì®¬ã¯à®¬÷¦ªã ¬®¤¥«î¢ ­­ï (®¡ç¨á«¥­­ï ¯à®¢®¤¨«¨áì¤® � = 200). �  æ¥© ç á ¤ ­  áâàãªâãà  ¯à®å®¤¨âì¤®á¨âì §­ ç­ã ¢÷¤áâ ­ì (¡«¨§ìª® 40d).�  p¨á. 8 §®¡à ¦¥­® ¯®«®¦¥­­ï ãâ¢®à¥­®ù ¢¨-åà®¢®ù áâàãªâãà¨ ¢ ¬®¬¥­â ç áã � = 82,   ­  p¨á. 9{ ¯®«®¦¥­­ï ¯®¬÷ç¥­¨å ç áâ¨­®ª ¢ â®© ¦¥ ¬®¬¥­âç áã. �¨¤­®, é® §  ¯ à®î ãâ¢®àîõâìáï â®­ª¨©8 �. �. �ã« ­çãª
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�¨á. 9. �®«®¦¥­­ï ¤®¬÷è®ª ¢ ¬®¬¥­â ç áã � = 80å¢÷áâ ÷§ "¯÷¤ä à¡®¢ ­®ù"à÷¤¨­¨, é® ¯®ª¨¤ õ  â¬®-áä¥àã. �à¨ç®¬ã, ïªé® ¯®à÷¢­ïâ¨ ÷§ ª àâ¨­®î ¢¨-å®à÷¢ (p¨á. 8), æ¥© å¢÷áâ ¬ ©¦¥ ­¥ ¬÷áâ¨âì § ¢¨-åà¥­­®áâ÷. �­ «®£÷ç­¨© à¥§ã«ìâ â ®¤¥à¦ ­® ¢ à®-¡®â÷ [12]. �«ï ¯®à÷¢­ï­­ï { å¢÷áâ ¢¨åà®¢®£® ª÷«ìæï¬÷áâ¨âì ¡÷«ï 30% æ¨àªã«ïæ÷ù [12].
�¨á. 10. �à õªâ®à÷ï ¢¨åà®¢®ù ¯ à¨ ¯à¨ à÷§­÷©ª÷«ìª®áâ÷ ¢¨¯ãé¥­®ù à÷¤¨­¨� «¥¦­÷áâì ¢÷¤áâ ­÷, ¯à®©¤¥­®ù ¢¨åà®¢®î ¯ -à®î, ¢÷¤ ç áã ¯à¨ à÷§­÷© ª÷«ìª®áâ÷ ¢¨¯ãé¥­®ù à÷¤¨-­¨ (¯à¨ à÷§­¨å §­ ç¥­­ïå �1) ¯®ª § ­  ­  p¨á. 10.�®à¬  ªà¨¢¨å ¡«¨§ìª  ¤® ä®à¬¨ ¯ à ¡®«¨. �¨¤­®,é® ¯à¨ §¡÷«ìè¥­­÷ ª÷«ìª®áâ÷ ¢¨¯ãé¥­®ù à÷¤¨­¨ § ®¤¨­ ÷ â®© ¦¥ ç á ¯ à  ¯à®å®¤¨âì ¡÷«ìèã ¢÷¤áâ ­ì.�  p¨á. 11 §®¡à ¦¥­® ¯®à÷¢­ï­­ï âà õªâ®à÷ù ¯ -à¨ ¯à¨ �1 = 7 (èâà¨å®¢  «÷­÷ï) § ¥ªá¯¥à¨¬¥­â «ì-­¨¬¨ ¤ ­¨¬¨, ¯à¨¢¥¤¥­¨¬¨ ¤® ¡¥§à®§¬÷à­®£® ¢¨-£«ï¤ã (ªàã¦¥çª¨),   â ª®¦ ÷§ âà õªâ®à÷õî â®çª®¢®ù¢¨åà®¢®ù ¯ à¨ (áãæ÷«ì­  «÷­÷ï) ¢÷¤¯®¢÷¤­®ù áã¬ à-­®ù æ¨àªã«ïæ÷ù, ¢¨å®à¨ ïª®ù à®§¬÷é¥­÷ ¢ æ¥­âà å¤®¤ â­ì®ù ÷ ¢÷¤'õ¬­®ù § ¢¨åà¥­­®áâ÷. �ªá¯¥à¨¬¥­-â «ì­÷ ¤ ­÷ ¢§ïâ÷ § à®¡®â¨ [4], ¤¥ à®§£«ï¤ õâì-áï ãâ¢®à¥­­ï âãà¡ã«¥­â­®ù ¢¨åà®¢®ù ¯ à¨ ¯à¨ ÷¬-

�¨á. 11. �à õªâ®à÷ï ¢¨åà®¢®ù ¯ à¨ ¯à¨ �1 = 7 : â®çª¨{ ¥ªá¯¥à¨¬¥­â [4], èâà¨å®¢  «÷­÷ï { ¤ ­¨© à®§à åã­®ª,áãæ÷«ì­  «÷­÷ï { âà õªâ®à÷ï â®çª®¢®ù ¯ à¨¯ã«ìá­®¬ã ¢¨èâ®¢åã¢ ­­÷ à÷¤¨­¨ ¯®àè­¥¬ ç¥à¥§¯«®áª¨© ®â¢÷à ÷§ ¤¥ïª®£® ®¡'õ¬ã. �÷¤«÷ª ç áã ¢¥-
�¨á. 12. �¬÷­  è¢¨¤ª®áâ÷ ¢¨å®à®¢®ù ¯ à¨¤¥âìáï § ¬®¬¥­âã, ª®«¨ ¯®àè¥­ì §ã¯¨­ïõâìáï (¤«ï¤ ­¨å ç¨á¥«ì­¨å à¥§ã«ìâ â÷¢ { § ¬®¬¥­âã ç áã� = �1). �¨¤­®, é® âãà¡ã«¥­â­  ¢¨åà®¢  ¯ à  ¯à®-å®¤¨âì §  ®¤¨­ ÷ â®© á ¬¨© ¯à®¬÷¦®ª ç áã ¬¥­èã¢÷¤áâ ­ì. �¥ ¯®¢'ï§ ­® § â¨¬, é® ¤«ï âãà¡ã«¥­â­®ù¢¨åà®¢®ù ¯ à¨, ïª ¢÷¤¬÷ç¥­® ¢ à®¡®â÷ [4], ¢¯®àï¤ª®-¢ ­  æ¨àªã«ïæ÷ï §¬¥­èãõâìáï ¢­ á«÷¤®ª ¢­ãâà÷è-­ì®£® âãà¡ã«¥­â­®£® ¯¥à¥¬÷èã¢ ­­ï ­ ¢ª®«® æ¥­-âà «ì­®ù «÷­÷ù (®á÷ OX). �¤­ ª, ­¥ ¤¨¢«ïç¨áì ­ æ÷ ¢÷¤¬÷­­®áâ÷, ¥ªá¯¥à¨¬¥­â «ì­  ÷ ç¨á¥«ì­  âà õª-â®à÷ù ¢÷¤à÷§­ïîâìáï ­¥ ¤ã¦¥ á¨«ì­® ÷ ®¡¨¤¢÷ ¬ îâìä®à¬ã ¯ à ¡®«¨. �  ¢÷¤¬÷­ã ¢÷¤ æì®£®, ¢÷¤áâ ­ì,¯à®©¤¥­  â®çª®¢®î ¯ à®î, «÷­÷©­® § «¥¦¨âì ¢÷¤ç áã. �¬÷­  è¢¨¤ª®áâ÷ ¯à¨ à÷§­¨å §­ ç¥­­ïå �1§®¡à ¦¥­  ­  à¨á. 12.�. �. �ã« ­çãª 9



ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2003. �®¬ 5 (77), N 2. �. 3 { 122.5 �à õªâ®à÷ù ®ªà¥¬¨å ¢¨å®à÷¢�à¥¤áâ ¢«ïõ ÷­â¥à¥á ¤®á«÷¤¦¥­­ï âà õªâ®à÷©, ïª¨-¬¨ àãå îâìáï ®ªà¥¬÷ ¤¨áªà¥â­÷ ¢¨å®à¨ ¢ ¤ ­®¬ã¬®¤¥«î¢ ­­÷. �÷¤®¬® (¤¨¢. ­ ¯à. [1]), é® àãåã¦¥ ç®â¨àì®å â®çª®¢¨å ¢¨å®à÷¢ ã § £ «ì­®¬ã ¢¨-¯ ¤ªã ­¥÷­â¥£à®¢ ­¨© ÷ ¯à¨ ¯¥¢­¨å ¯ à ¬¥âà åâà õªâ®à÷ù ­ ¡ã¢ îâì å ®â¨ç­®£® å à ªâ¥àã. �¤ ­÷© § ¤ ç÷ ª÷«ìª÷áâì â®çª®¢¨å ¢¨å®à÷¢ áâ ­®¢¨âì¤¥ª÷«ìª  á®â¥­ì. �®ç  ­  ¥ªà ­÷ ª®¬¯'îâ¥à  ùå­÷©áãªã¯­¨© àãå §¤ õâìáï ¤¥é® å ®â¨ç­¨¬,  «¥ à¥-§ã«ìâ â¨ ¯®ª §ãîâì, é® âà õªâ®à÷ù ­®áïâì ¤®á¨âìà¥£ã«ïà­¨© å à ªâ¥à. �  p¨á. 13 §®¡à ¦¥­÷ å à ª-â¥à­÷ âà õªâ®à÷ù ¤¢®å ®ªà¥¬¨å ¢¨å®à÷¢, ïª÷ áå®¤ïâì¢ ®¤¨­ ÷ â®© ¦¥ ¬®¬¥­â ç áã § â®ç®ª A1 ÷ A2. � -®â¨ç­®ù  ¤¢¥ªæ÷ù, ­  ïªã ¬®¦­  ¡ã«® ¡ ç¥ª â¨ ¢¤ ­÷© § ¤ ç÷, ïª ¡ ç¨¬®, ­¥ ¢¨­¨ª õ.
�¨á. 13. �à õªâ®à÷ù ¤¢®å ¢¨å®à÷¢ ¤® ¬®¬¥­âã ç áã� = 77:5

�¨á. 14. "�¥å à¤ " ¤¢®å â®çª®¢¨å ¯ à�®£«ï­¥¬® ­  ¤ ­¥ ¬®¤¥«î¢ ­­ï § ÷­è®£® ¡®ªã.�÷«ì­÷ ¢¨å®à¨, é® áå®¤ïâì ÷§ â®ç®ª A1 ÷ A2, ¬ -îâì à÷¢­ã,  «¥ ¯à®â¨«¥¦­ã §  §­ ª®¬ æ¨àªã«ïæ÷î,

â®¡â® ãâ¢®àîîâì â®çª®¢÷ ¢¨åà®¢÷ ¯ à¨. �«ï ¤®-á«÷¤¦¥­­ï ùå­ì®ù ¤¨­ ¬÷ª¨ ¡ã«® ¯à®¢¥¤¥­® á¯®áâ¥-à¥¦¥­­ï §  âà õªâ®à÷ï¬¨ ¤¢®å ®ªà¥¬¨å â®çª®¢¨å¯ à, é® áå®¤ïâì ã ¯®â÷ª ç¥à¥§ ¯¥¢­¨© ¯à®¬÷¦®ªç áã (� � 0:33). �¥àè®î áå®¤¨âì ¯ à , ¢¨å®à § ¤®-¤ â­ì®î æ¨àªã«ïæ÷õî ïª®ù ¬ õ ª®®à¤¨­ â¨ (x1; y1),¯®â÷¬ ¯ à , ¤®¤ â­÷© ¢¨å®à ïª®ù ¬ õ ª®®à¤¨­ â¨(x2; y2). �  à¨á. 14 §®¡à ¦¥­® à÷§­¨æî ¢÷¤¯®¢÷¤­¨åª®®à¤¨­ â æ¨å ¢¨å®à÷¢ ¢ § «¥¦­®áâ÷ ¢÷¤ ç áã. �¯®ç âª®¢¨© ¬®¬¥­â ç áã ¯ à¨ §­ å®¤ïâìáï ­  ¯¥¢-­÷© ¢÷¤áâ ­÷ ¯® ®á÷ OX ÷ ¬ îâì ¯à¨¡«¨§­® ®¤­ ª®¢÷y-ª®®à¤¨­ â¨ (y1�y2 = 0). � «÷ § ¤­ï ¯ à  ­ §¤®-£ ­ïõ ¯¥à¥¤­î (x1�x2 §¬¥­èãõâìáï), §¢ã¦ãîç¨áì,  ¯¥à¥¤­ï, ¢÷¤¯®¢÷¤­®, à®§è¨àîõâìáï, ¢ à¥§ã«ìâ â÷y1�y2 à®áâ¥. �®«¨ ¢®­¨ §à÷¢­ïîâìáï (x1�x2 = 0),¢÷¤áâ ­ì ¬÷¦ ­¨¬¨ ¡ã¤¥ ¬ ªá¨¬ «ì­®î (y1�y2 ¬ õ¬ ªá¨¬ã¬ ­  £à ä÷ªã). �®â÷¬ § ¤­ï ¯à®áª ªãõ ¢¯¥-à¥¤ (x1 � x2 < 0) ÷ ¯à®æ¥á ¯à®¤®¢¦ãõâìáï ¯® â®-¬ã ¦ áæ¥­ à÷î, â®¡â® ¢÷¤¡ã¢ õâìáï ¤®¡à¥ ¢÷¤®¬¨©¯à®æ¥á "ç¥å à¤¨" ÷§ ¯¥à÷®¤®¬, é® §¡÷«ìèãõâìáï §ç á®¬. � ª  á ¬  "ç¥å à¤ " á¯®áâ¥à÷£ õâìáï ÷ ¤«ï÷­è¨å, ¤®¢÷«ì­® ¢¨¡à ­¨å, â®çª®¢¨å ¯ à.
�¨á. 15. �à õªâ®à÷ï ¢¨åà®¢®ù ¯ à¨ ¯à¨ à÷§­®¬ã§­ ç¥­­÷ ªà®ªã ¯® ç áã� ª¨¬ ç¨­®¬, ¬®¦­  §à®¡¨â¨ ¢¨á­®¢®ª, é® ¥¢®-«îæ÷ï ¢¨åà®¢®ù ¯ à¨ áª÷­ç¥­­®£® ¯¥à¥à÷§ã õ ­ á«÷¤-ª®¬ "ç¥å à¤¨" ¢¥«¨ª®ù ª÷«ìª®áâ÷ â®çª®¢¨å ¢¨åà®-¢¨å ¯ à. �¢¨¤ª÷áâì ¯®áâã¯ «ì­®£® àãåã ¡ã¤¥ § -«¥¦ â¨ ¢÷¤ è¢¨¤ª®áâ÷, § ïª®î ¢÷¤¡ã¢ õâìáï æï "ç¥-å à¤ ".�¡ç¨á«¥­­ï ¯à®¬÷¦ªã ç áã, ïª¨© ¯à®å®¤¨âì ¬÷¦¯®á«÷¤®¢­¨¬¨ ¬ ªá¨¬ «ì­¨¬¨ ¢÷¤¤ «¥­­ï¬¨ ¤¢®å¤¨áªà¥â­¨å ¢¨å®à÷¢ (­  âà õªâ®à÷ù (p¨á. 13) { æ¥¬ ªá¨¬ «ì­÷ ¯® ¬®¤ã«î y-ª®®à¤¨­ â¨) ¤ õ â ª÷ à¥-§ã«ìâ â¨. � á ¬÷¦ ¯¥àè¨¬ ÷ ¤àã£¨¬ ¢÷¤¤ «¥­­ï¬¤®à÷¢­îõ � = 8:99, ¬÷¦ ¤àã£¨¬ ÷ âà¥â÷¬ { � = 11:92,¬÷¦ âà¥â÷¬ ÷ ç¥â¢¥àâ¨¬ ç á áâ ­®¢¨âì � = 14:28.�®¡â®, ïª ¡ ç¨¬®, ¯à®æ¥á "ç¥å à¤¨" á¯®¢÷«ì­îõâì-10 �. �. �ã« ­çãª



ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2003. �®¬ 5 (77), N 2. �. 3 { 12áï, é® ¢¨¤­® â ª®¦ ÷§ £à ä÷ª  ­  p¨á. 14. �¥ ÷¯à¨¢®¤¨âì ¤® §¬¥­è¥­­ï è¢¨¤ª®áâ÷ ¯®áâã¯ «ì­®-£® àãåã ¢á÷õù ¢¨åà®¢®ù áâàãªâãà¨.2.6 �¯«¨¢ ç¨á¥«ì­¨å ¯ à ¬¥âà÷¢ â ¢¨¯ ¤ª®¢¨å §¡ãà¥­ì ­  ¤¨­ ¬÷ªãâ¥ç÷ù�¡ç¨á«¥­­ï ¯®ª §ãîâì, é® å à ªâ¥à â¥ç÷ù áâ÷©-ª¨© ¢÷¤­®á­® §­ ç­®ù §¬÷­¨ ç¨á¥«ì­¨å ¯ à ¬¥âà÷¢:ª÷«ìª®áâ÷ ¢¨å®à÷¢ ­  â¢¥à¤÷© £à ­¨æ÷ â  ªà®ªã ¯®ç áã �� . � ¯à¨ª« ¤, ­  à¨á. 12 §®¡à ¦¥­  âà õª-â®à÷ï ¢¨åà®¢®ù ¯ à¨ ¯à¨ à÷§­¨å §­ ç¥­­ïå �� .�®¦­  ¡ ç¨â¨, é® âà õªâ®à÷ù ¢÷¤à÷§­ïîâìáï ¬ -«®, å®ç  ª÷«ìª÷áâì ¤¨áªà¥â­¨å ¢¨å®à÷¢ ¯à¨ à÷§­¨å§­ ç¥­­ïå ªà®ªã ¡ã¤¥ à÷§­®î.
�¨á. 16. �®«®¦¥­­ï ¤®¬÷è®ª ¯à¨ £¥­¥à æ÷ù §¡ãà¥­ì ã¬®¬¥­â ç áã � = 80
�¨á. 17. �¯«¨¢ ¢¨¯ ¤ª®¢¨å §¡ãà¥­ì ­  âà õªâ®à÷î¯ à¨�®á«÷¤¦ã¢ « áì â ª®¦ §¬÷­  â¥ç÷ù ¯÷¤ ¢¯«¨¢®¬¢¨¯ ¤ª®¢¨å §¡ãà¥­ì. �«ï æì®£® §¬÷­î¢ «®áì ¯®-

«®¦¥­­ï ª®¦­®£® ¢¨å®àã, é® áå®¤¨âì ã ¯®â÷ª, § áå¥¬®î:xi(�r+1) = xi(�r) + wxi(�r) � (��r + "); (7)yi(�r+1) = yi(�r) + wyi(�r) � (��r + ");i = 1; nd; r = 1; 2; :::;¤¥ " { ¢¥«¨ç¨­ , é® £¥­¥àãõâìáï §  ¤®¯®¬®£®î£¥­¥à â®à  ¢¨¯ ¤ª®¢¨å ç¨á¥« ÷ «¥¦¨âì ¢ ¬¥¦ å�0:001 � " � 0:001. �  p¨á. 16 §®¡à ¦¥­® ¯®«®-¦¥­­ï ¢÷¤¬÷ç¥­¨å ç áâ¨­®ª ¯à¨ ¤÷ù ¢¨¯ ¤ª®¢¨å §¡ã-à¥­ì. �ªé® ¯®à÷¢­ïâ¨ à¨á. 16 ÷§ p¨á. 9, â® ¢¨¤­®,é® §¡ãà¥­­ï ¢¯«¨¢ îâì «¨è¥ ­  ª àâ¨­ã â¥ç÷ù ¢å¢®áâ÷ ¢¨åà®¢®ù ¯ à¨, ¯®àãèãîç¨ ©®£® á¨¬¥âà÷î.�à õªâ®à÷ï ¯¥à¥¤­ì®£® äà®­âã ¯ à¨ ¯à ªâ¨ç­® ­¥§¬÷­îõâìáï (p¨á. 17).2.7 �¥à¥­¥á¥­­ï ¯ á¨¢­¨å ¤®¬÷è®ª�ªé® à®§£«ï¤ â¨ ¯®¬÷ç¥­÷ â®çª¨ ïª ¯ á¨¢­÷ ¤®¬÷è-ª¨, â® §  ¤ ­®î ¬¥â®¤¨ª®î ¬®¦­ , §®ªà¥¬ , ¤®-á«÷¤¨â¨ å à ªâ¥à ùå ¯¥à¥­®áã ¢¨åà®¢®î ¯ à®î â §¬÷­ã ª®­æ¥­âà æ÷ù. � ¯®ç âª®¢÷ ¬®¬¥­â¨ ç áã­ ©¢¨é  ª®­æ¥­âà æ÷ï ¤®¬÷è®ª á¯®áâ¥à÷£ õâìáï ­ ¯¥à¥¤­ì®¬ã äà®­â÷ ¯ à¨ (¤® � � 10) (p¨á. 5). �à¨� � 35 à®§¯®¤÷« áâ õ ¬ ©¦¥ à÷¢­®¬÷à­¨¬. �®¡®æ÷­¨â¨ §¬÷­ã ª®­æ¥­âà æ÷ù § ç á®¬, ¯®ç âª®¢÷©ª®­æ¥­âà æ÷ù ¢ á®¯«÷ C0 ¬®¦­  ¯®áâ ¢¨â¨ ã ¢÷¤-¯®¢÷¤­÷áâì ª÷«ìª÷áâì ¯®¬÷ç¥­¨å â®ç®ª ­  ®¤¨­¨æî¯«®é÷ n0 (¢ ¬®¤¥«÷ n0 = 100). �¬÷­  ª÷«ìª®áâ÷ â®-ç®ª ­  ®¤¨­¨æî ¯«®é÷ n=n0 ­ ¡«¨¦¥­® ¡ã¤¥ å à ª-â¥à¨§ã¢ â¨ §¬÷­ã ª®­æ¥­âà æ÷ù ¤®¬÷è®ªC=C0 (¯à¨ùå à÷¢­®¬÷à­®¬ã à®§¯®¤÷«÷). �  ¯à®¢¥¤¥­¨¬¨ ®æ÷­-ª ¬¨ ¤® � = 50 ª®­æ¥­âà æ÷ï §¬¥­èãõâìáï ¯à¨-¡«¨§­® ­  50%, ¤® � = 100 { ­  75%. �¬¥­è¥­­ïª®­æ¥­âà æ÷ù ¢÷¤¡ã¢ õâìáï ¢­ á«÷¤®ª â®£®, é® ç -áâ¨­  ¤®¬÷è®ª ¢âà ç õâìáï ã ¢¨£«ï¤÷ á«÷¤ ,   á ¬ ®¡« áâì ¢¨å®àã à®§è¨àîõâìáï.�  à¥§ã«ìâ â ¬¨ ¯¥à¥­®áã ¤®¬÷è®ª ¢¨åà®¢¨¬ª÷«ìæ¥¬ [15] ¯à¨ ¯à®©¤¥­÷© ¢÷¤áâ ­÷ ¡«¨§ìª® 30 ¤÷ -¬¥âà÷¢ ¢÷¤­®è¥­­ï ¬ á¨ ¤®¬÷è®ª ¤® ¯®ç âª®¢®ù ¬ -á¨ áâ ­®¢¨âì ¡«¨§ìª® 10%, §  ¤ ­¨¬¨ à¥§ã«ìâ â -¬¨ ¤®¬÷è®ª § «¨è õâìáï ¡«¨§ìª® 60%, â®¡â® ¯ -à  ªà é¥ ¯¥à¥­®á¨âì ¤®¬÷èª¨, ­÷¦ ¢¨åà®¢¥ ª÷«ìæ¥.�¥© à¥§ã«ìâ â ­¥¯àï¬® á«÷¤ãõ ÷§ [12], ¤¥ ¯®ª § ­®,é® å¢÷áâ ¢¨åà®¢®ù ¯ à¨ §­ ç­® â®­è¨©, ­÷¦ å¢÷áâª÷«ìæï.���������¤¥à¦ ­÷ à¥§ã«ìâ â¨ ¢ª §ãîâì ­  â¥, é® ¬®-¤¥«ì ¤¨áªà¥â­¨å ¢¨å®à÷¢ ¤®§¢®«ïõ ¢ à ¬ª å õ¤¨­®ùáå¥¬¨ ¤®á«÷¤¨â¨ ïª ¯à®æ¥á ãâ¢®à¥­­ï, â ª ÷ àãå¢¨åà®¢®ù ¯ à¨. �®ª § ­®, é® ¥¢®«îæ÷ï ¢¨åà®¢®ù�. �. �ã« ­çãª 11
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