
ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 4. �. 73 { 81��� 532.59�������������� ������������� ��������������� �� ��� ��������� ��������. �. ����������, �. �. ����������, �. �. ������� �®áâ®¢áª¨© £®áã¤ àáâ¢¥ë© ã¨¢¥àá¨â¥â, �®áâ®¢- -�®ã���®àáª®© £¨¤à®ä¨§¨ç¥áª¨© ¨áâ¨âãâ ��� �ªà ¨ë, �¥¢ áâ®¯®«ì�®«ãç¥® 20.06.99� ¤ ®© à ¡®â¥ ¯à¥¤«®¦¥ ®¤¨ ¨§ ¬¥â®¤®¢ à¥è¥¨ï "®¡à â®© § ¤ ç¨" { § ¤ ç¨ ¢®ááâ ®¢«¥¨ï å à ªâ¥à  áâà -â¨ä¨ª æ¨¨ ®ª¥     ®á®¢¥ ¨§¢¥áâëå ¤¨á¯¥àá¨®ëå ãà ¢¥¨© ¨ ¤¨á¯¥àá¨®ëå ªà¨¢ëå ¤«ï ¢ãâà¥¨å £à ¢¨-â æ¨®ëå ¢®«. � ¤ ¢ ï § ç¥¨ï ç áâ®â ª®«¥¡ ¨© ¨ ¢®«®¢ëå ç¨á¥« á à §®© áâ¥¯¥ìî â®ç®áâ¨ ¨ ¬®¤¥«¨àãïå à ªâ¥à áâà â¨ä¨ª æ¨¨ ¥ª®â®àë¬ ®¡à §®¬ (ªãá®ç®-«¨¥© ï  ¯¯à®ªá¨¬ æ¨ï), ¯®ª § ® á ª ª®© â®ç®áâìî ¢®§-¬®¦® ¯à®¨§¢®¤¨âì ¥£® ¢®ááâ ®¢«¥¨¥ ¨ â¥¬ á ¬ë¬ ®¡®§ ç¥ë £à ¨æë çã¢áâ¢¨â¥«ì®áâ¨ ¤«ï ¨§¬¥à¨â¥«ì®© ¯¯ à âãàë.� ¯à¥¤áâ ¢«¥÷© à®¡®â÷ § ¯à®¯®®¢ ® ®¤¨ i§ ¬¥â®¤÷¢ à®§¢'ï§ã¢ ï "®¡¥à¥®ù § ¤ ç÷" { § ¤ ç÷ ¢÷¤®¢«¥ïå à ªâ¥à  áâà â¨ä÷ª æ÷ù ®ª¥     ®á®¢÷ ¢÷¤®¬¨å ¤¨á¯¥àá÷©¨å à÷¢ïì â  ¤¨á¯¥àá÷©¨å ªà¨¢¨å ¤«ï ¢ãâà÷è÷å£à ¢÷â æ÷©¨å å¢¨«ì. � ¤ îç¨ § ç¥ï ç áâ®â ª®«¨¢ ì ÷ å¢¨«ì®¢¨å ç¨á¥« § à÷§®î ¬ià®î â®ç®áâ÷ â  ¬®¤¥«îîç¨å à ªâ¥à áâà â¨ä÷ª æ÷ù ¤¥ïª¨¬ ç¨®¬ (ªãáª®¢®-«÷÷©   ¯à®ªá¨¬ æ÷ï), ¯®ª § ® § ïª®î â®ç÷áâî ¬®¦«¨¢® §¤¨©áî-¢ â¨ ©®£® ¢÷¤®¢«¥ï i â¨¬ á ¬¨¬ ¢¨§ ç¥÷ ¬¥¦÷ çãâ«¨¢®áâ÷ ¤«ï ¢¨¬÷àî¢ «ì®ù  ¯ à âãà¨.In this article one of the methods for solution of the "inverse problem", that is the problem for reconstruction of thecharacter of ocean strati�cation on the basis of known dispersion equations and dispersion curves for internal gravitywaves is proposed. Specifying the values of vibration frequencies and wave numbers with di�erent degree of accuracyand modelling the character of strati�cation by a certain way (piecewise { linear approximation) the possible accuracyfor reconstruction of the character of ocean strati�cation is shown and thus the boundaries of sensivity for measuringinstrument are established.���������áá«¥¤®¢ ¨ï ¢ ®¡« áâ¨ áâà â¨ä¨æ¨à®¢ ëå¦¨¤ª®áâ¥© § ¨¬ îâ ®¤® ¨§ æ¥âà «ìëå ¬¥áâ ¢®ª¥ ®«®£¨¨. � ¤ ç  ® à á¯à®áâà ¥¨¨ ¢ãâà¥-¨å ¢®« ¢ ®ª¥ ¥ ¯à¨ ¤«¥¦¨â ª íâ®¬ã ª« ááã ¨á-á«¥¤®¢ ¨©. �á®¢®© ¨â¥à¥á ª ¥© ¢ë§¢  â¥¬,çâ® ¢ãâà¥¨¥ ¢®«ë ¨£à îâ ¡®«ìèãî,   ¢®§-¬®¦® ¨ ®á®¢ãî, à®«ì ¢ ¯à®æ¥áá å, ®¡ãá« ¢«¨-¢ îé¨å £®à¨§®â «ìë© ¨ ¢¥àâ¨ª «ìë© ®¡¬¥ ¢®ª¥ ¥. �®áª®«ìªã £« ¢ë¬ ä ªâ®à®¬, ®¯à¥¤¥«ï-îé¨¬ áãé¥áâ¢®¢ ¨¥ ¢ãâà¥¨å ¢®« ¢ ®ª¥ ¥,ï¢«ï¥âáï ãáâ®©ç¨¢ ï áâà â¨ä¨ª æ¨ï, ª®â®à ï á®-®â¢¥âáâ¢ã¥â ã¢¥«¨ç¥¨î ¯«®â®áâ¨ ¢®¤ë ¯®  -¯à ¢«¥¨î á¨«ë âï¦¥áâ¨, â.¥. ®â ¯®¢¥àå®áâ¨ ®ª¥-   ª® ¤ã, â® å à ªâ¥à ¨ ¯®¢¥¤¥¨¥ ¢ãâà¥¨å£à ¢¨â æ¨®ëå ¢®« â¥á® á¢ï§ ë á à á¯à¥¤¥-«¥¨¥¬ ¯®«ï ¯«®â®áâ¨ ®ª¥  . �¬¥® íâ  á¢ï§ì¯®§¢®«ï¥â ¨á¯®«ì§®¢ âì â¥®à¨î ¢ãâà¥¨å ¢®«(¢®«®¢®© á¯¥ªâà) ¤«ï à¥è¥¨ï § ¤ ç¨ ®¡ ®¯à¥¤¥-«¥¨¨ ¯«®â®áâ¨ ®ª¥  .1. ���������� �������«ï ¨áá«¥¤®¢ ¨ï § ¤ ç¨ ® à á¯à®áâà ¥¨¨ ¢ã-âà¥¨å £à ¢¨â æ¨®ëå ¢®« ¢ ®ª¥ ¥ ¯®«ì§ãîâ-áï ¬®¤¥«ìî [4, 6] ¨¤¥ «ì®© ¥á¦¨¬ ¥¬®© ¥â¥¯«®-

¯à®¢®¤®© ¦¨¤ª®áâ¨. � ª®© ¯®¤å®¤ ®¡êïáï¥âáïâ¥¬, çâ® ¢® ¬®£¨å á«ãç ïå ¯à¨ ¨§ãç¥¨¨ £¨¤à®-¤¨ ¬¨ç¥áª¨å ¯à®æ¥áá®¢ ¢ ®ª¥ ¥ ¤¨áá¨¯ â¨¢ë-¬¨ ï¢«¥¨ï¬¨ (¢ï§ª®áâìî, âà¥¨¥¬, â¥¯«®¯à®¢®¤-®áâìî ¨ ¤¨ääã§¨¥©) ¬®¦® ¯à¥¥¡à¥çì. � ª®¥¡¥§¤¨áá¨¯ â¨¢®¥ ¯à¨¡«¨¦¥¨¥ ¡ã¤¥â á¯à ¢¥¤«¨-¢ë¬ â®«ìª® ¤«ï ¤¢¨¦¥¨© ¤®áâ â®ç® ¡®«ìè®£®¬ áèâ ¡    ®£à ¨ç¥®¬ ¨â¥à¢ «¥ ¨§¬¥¥¨ï¢à¥¬¥¨. �£®  §ë¢ îâ à ¢®¢¥áë¬. � [7] ¯à¨¢¥-¤¥ë ®æ¥ª¨, ¨§ ª®â®àëå á«¥¤ã¥â, çâ® ¤¨áá¨¯ â¨¢-ë¥ ï¢«¥¨ï ¯à ªâ¨ç¥áª¨ ¥ áª §ë¢ îâáï   à á-¯à®áâà ¥¨¨ ¢ãâà¥¨å ¢®« ¢ ®ª¥ ¥. �®¯®«-¨â¥«ì® ¡ã¤¥¬ à áá¬ âà¨¢ âì â¥®à¨î ¢ãâà¥-¨å ¢®« ¢ ¯à¨¡«¨¦¥¨¨ ¥á¦¨¬ ¥¬®áâ¨. � â ª®¬á«ãç ¥ ¡ã¤ãâ á¯à ¢¥¤«¨¢ë á«¥¤ãîé¨¥ ãà ¢¥¨ï:�dVdt + �G = �gradp;divV = 0; (1)d�dt = 0;£¤¥ V { ¢¥ªâ®à  ¡á®«îâ®© áª®à®áâ¨ ç áâ¨æ ¦¨¤-ª®áâ¨, G { ¢¥ªâ®à ¬ áá®¢®© (£à ¢¨â æ¨®®©) á¨-«ë, � { ¯«®â®áâì ¦¨¤ª®áâ¨, p { £¨¤à®¤¨ ¬¨ç¥-áª®¥ ¤ ¢«¥¨¥ ¢ ¦¨¤ª®áâ¨.�¨áâ¥¬  ãà ¢¥¨© (1) ®¯¨áë¢ ¥â  ¡á®«îâ®¥¤¢¨¦¥¨¥ ¨¤¥ «ì®© ¥á¦¨¬ ¥¬®© ¦¨¤ª®áâ¨ ¢ ¥-c �. �. �®â¥âîª®, �. �. �¥àª¥á®¢, �. �. �ã¡¨, 2000 73



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 4. �. 73 { 81¯®¤¢¨¦®© á¨áâ¥¬¥ ª®®à¤¨ â. �ã¤¥¬ áç¨â âì,çâ® íâ  á¨áâ¥¬  ª®®à¤¨ â ¤¥ª àâ®¢ , ¥ñ æ¥âà  -å®¤¨âáï ¢ æ¥âà¥ âï¦¥áâ¨ �¥¬«¨,   ®¤  ¨§ ¥ñ ®á¥© ¯à ¢«¥  ¯® ®á¨ ¢à é¥¨ï �¥¬«¨. � áá¬®âà¨¬ àï¤ã á ¥¯®¤¢¨¦®© ¯®¤¢¨¦ãî ¤¥ª àâ®¢ã á¨-áâ¥¬ã ª®®à¤¨ â Oxyz, á¢ï§ ãî á ¯®¢¥àå®áâìî�¥¬«¨, ®á¨ ª®â®à®© ¢ë¡à ë á«¥¤ãîé¨¬ ®¡à §®¬:®áì Oz  ¯à ¢«¥  ¯à®â¨¢ á¨«ë âï¦¥áâ¨, ®áì Ox  ¢®áâ®ª, ®áì Oy   á¥¢¥à, â®çª  O  å®¤¨âáï  ¥¢®§¬ãé¥®¬ ãà®¢¥ ®ª¥  . �à¥¤¯®« £ ï,çâ® �¥¬«ï ¤¢¨¦¥âáï à ¢®¬¥à®, ¯à¥¥¡à¥£ ï £¥®-æ¥âà¨ç¥áª¨¬ áª«®¥¨¥¬ ¨ ®¯ãáª ï ®¡®§ ç¥¨ï®â®á¨â¥«ì®áâ¨ ¤¢¨¦¥¨ï, ¯®«ãç ¥¬ á«¥¤ãîé¨©¢¨¤ á¨áâ¥¬ë (1):�dVdt + F = �gradp � �gk;divV = 0; (2)d�dt = 0;£¤¥ V { ¢¥ªâ®à áª®à®áâ¨ ¢ ¤¥ª àâ®¢®© á¨áâ¥¬¥ ª®-®à¤¨ â Oxyz, á¢ï§ ®© á ¯®¢¥àå®áâìî �¥¬«¨; g{ ãáª®à¥¨¥ á¢®¡®¤®£® ¯ ¤¥¨ï; F = 2� �
 � V � {á¨«  �®à¨®«¨á ; 
 { ¢¥ªâ®à ã£«®¢®© áª®à®áâ¨ ¢à -é¥¨ï �¥¬«¨; k { ¥¤¨¨çë© ®àâ,  ¯à ¢«¥ë©¯® ®á¨ z (¯à®â¨¢®¯®«®¦® á¨«¥ âï¦¥áâ¨).� á¨áâ¥¬¥ ãà ¢¥¨© (2) ¥®¡å®¤¨¬® ¤®¡ ¢¨âì£à ¨çë¥ ãá«®¢¨ï ¨ ãá«®¢¨ï ¯® ¢à¥¬¥¨. �® ¯¥-à¥¬¥ë¬ ft; x; yg ¯®áâ ¢¨¬ ãá«®¢¨ï ¯¥à¨®¤¨ç®-áâ¨,   ¯® ª®®à¤¨ â¥ z áä®à¬ã«¨àã¥¬ ãá«®¢¨ï  ¤¥ ®ª¥   ¨   ¥£® ¯®¢¥àå®áâ¨. �á«¨ H { £«ã-¡¨  ®ª¥   (H = const),   � { ¢®§¢ëè¥¨¥ á¢®¡®¤-®© ¯®¢¥àå®áâ¨ ®ª¥   (� = � (x; y; t)), â® ãá«®¢¨ï¨¬¥îâ á«¥¤ãîé¨© ¢¨¤:Vzjz=�H = 0; Vnjz=� = d�dt ; p (x; y; z; t)jz=� = 0:(3)�á®¢ ï á¨áâ¥¬  ãà ¢¥¨© (2) ¨ £à ¨çëåãá«®¢¨© (3) ¯à¨ ¬ «ëå  ¬¯«¨âã¤ å ¬®¦¥â ¡ëâì «¨-¥ à¨§®¢   ®â®á¨â¥«ì® ª ª®£®-«¨¡® ª¢ §¨áâ -æ¨® à®£® á®áâ®ï¨ï. �ãáâì ¢ ®âáãâáâ¢¨¨ ¢®«®ª¥   å®¤¨âáï ¢ á®áâ®ï¨¨ ¯®ª®ï, ¯à¨ç¥¬ ¯«®â-®áâì �0 ¥¢®§¬ãéñ®£® ®ª¥   § ¢¨á¨â â®«ìª®®â £«ã¡¨ë, â.¥. �0 = �0 (z). �®£¤  à¥è¥¨¥ á¨áâ¥-¬ë ãà ¢¥¨© (2) ¯à¥¤áâ ¢¨¬ ¢ ¢¨¤¥ áã¬¬ë ¨§-¢¥áâ®£® à¥è¥¨ï V 0 �V 0 = 0�, p0, �0 (z) ãà ¢¥-¨© £¨¤à®áâ â¨ª¨ ¨ ®¢®£® (\¢®§¬ãéñ®£®") à¥-è¥¨ï V̂ , p̂, �̂. �á¯®«ì§ãï \âà ¤¨æ¨®®¥" ¯à¨¡«¨-¦¥¨¥ ¤«ï á¨«ë �®à¨®«¨á  [7] ¨ ¢ë¯®«ïï ¯à®æ¥áá«¨¥ à¨§ æ¨¨, ¢ë¢®¤¨¬, çâ® ®¤®à®¤®áâì ¯®«ã-ç¥ëå ¯®á«¥ «¨¥ à¨§ æ¨¨ ãà ¢¥¨© ¨ ªà ¥¢ëå

ãá«®¢¨© ¯® ¯¥à¥¬¥ë¬ fx; y; tg ¯®§¢®«ï¥â ¨áª âìí«¥¬¥â àë¥ ¢®«®¢ë¥ à¥è¥¨ï ¢ ¢¨¤¥ ¡¥£ãé¨å¢®« : nV̂x; V̂y; V̂z; p̂; �̂; �o == fU (z) ; V (z) ;W (z) ; P (z) ; Zg � ei(k1x+k2y�!t);£¤¥ k1 ¨ k2 { ¢®«®¢ë¥ ç¨á« ; ! { ç áâ®â  ª®«¥¡ -¨©.�®á«¥ ¯®¤áâ ®¢ª¨ ¨ ¯à¥®¡à §®¢ ¨© ¯®«ãç¨¬,çâ® ¥¨§¢¥áâë¥ äãªæ¨¨ U (z), V (z), P (z), R (z),Z ¢ëà §ïâáï ç¥à¥§  ¬¯«¨âã¤ãî äãªæ¨î W (z)á«¥¤ãîé¨¬ ®¡à §®¬:i!k2U (z) = � (k1! + ik2f)W 0 (z) ;i!k2V (z) = � (k2! � ik1f)W 0 (z) ;i!k2P (z) = ��0 (z) �!2 � f2�W 0 (z) ;i!R (z) = ��0 (z)� (z)g W (z) ; (4)i!Z = �W (0) ;£¤¥ � (z) � N2 (z) = ��00 (z) g�0 (z) ; k2 = k21 + k22: (5)� ¬  äãªæ¨ïW (z) ¢ á«ãç ¥ ¯à¨¡«¨¦¥¨ï �ãá-á¨¥áª  ®¯à¥¤¥«ï¥âáï ª ª à¥è¥¨¥ á«¥¤ãîé¥© ªà -¥¢®© § ¤ ç¨:d2Wdz2 + � (z)� !2!2 � f2 k2W (z) = 0;A : W (�H)=0; dW (0)dz � gk2!2 � f2W (0)=0;B : W (�H)=0; W (0)=0: (6)�¥«¨ç¨  f ®á¨â  §¢ ¨¥ ¯ à ¬¥âà  �®à¨®-«¨á . �ãªæ¨ï � (z), ®¯à¥¤¥«ï¥¬ ï ä®à¬ã«®© (5), §ë¢ ¥âáï äãªæ¨¥© ª¢ ¤à â  ç áâ®âë ¯« ¢ãç¥-áâ¨ [3, 7, 8] ¨«¨ ç áâ®âë �ï©áï«ï-�à¥â .�á«®¢¨ï (A) ¢ (6) ï¢«ïîâáï ¯®«ë¬¨ ªà ¥¢ë¬¨ãá«®¢¨ï¬¨ ¨ ¥ ®â¤¥«ïîâ ¯®¢¥àå®áâë¥ ¢®«ë ®â¢ãâà¥¨å. �á«®¢¨ï (B) á®®â¢¥âáâ¢ãîâ ¯à¨¡«¨-¦¥¨î \â¢¥à¤®© ªàëèª¨" [7, 10] ¨, § ç¨â, ®áãé¥-áâ¢«ïîâ ä¨«ìâà æ¨î ¢ãâà¥¨å ¢®« ®â ¯®¢¥àå-®áâëå.�â ª, ¯®á«¥ ¢á¥£® áª § ®£®, ¬ë ¯®«ãç¨«¨, çâ®¯®áâ ¢«¥ ï § ¤ ç  ® á¢®¡®¤ëå ª®«¥¡ ¨ïå ¢¥à-â¨ª «ì® áâà â¨ä¨æ¨à®¢ ®© ¦¨¤ª®áâ¨ á¢¥« áìª § ¤ ç¥ �âãà¬ -�¨ã¢¨««ï ®â®á¨â¥«ì®  ¬¯«¨-âã¤®© äãªæ¨¨ W (z) ¢¥àâ¨ª «ì®© ª®¬¯®¥âë74 �. �. �®â¥âîª®, �. �. �¥àª¥á®¢, �. �. �ã¡¨



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 4. �. 73 { 81áª®à®áâ¨ ç áâ¨æ ¦¨¤ª®áâ¨ á ª®íää¨æ¨¥â ¬¨, § -¢¨áïé¨¬¨ ®â äãªæ¨¨ � (z) ª¢ ¤à â  ç áâ®âë ¯« -¢ãç¥áâ¨. �, â ª¨¬ ®¡à §®¬, ¯à¨ á¤¥« ëå ¯à¥¤-¯®«®¦¥¨ïå ç áâ®â  ¯« ¢ãç¥áâ¨ ï¢«ï¥âáï ¥¤¨-áâ¢¥®© å à ªâ¥à¨áâ¨ª®© áâà â¨ä¨ª æ¨¨ ®ª¥  ,®¯à¥¤¥«ïîé¥© ¯®¢¥¤¥¨¥ ¢ãâà¥¨å ¢®«.�«ï ã¤®¡áâ¢  à áá¬®âà¥¨ï ¯à¥®¡à §ã¥¬ § ¤ -çã (6) ª ¡¥§à §¬¥àë¬ ¢¥«¨ç¨ ¬, á¤¥« ¢ § ¬¥ã¯¥à¥¬¥®£® ¯® ä®à¬ã«¥ z = �H& ¨ ¢¢¥¤ï ®¡®§ -ç¥¨ïW (&) = H ~W (&) ; � (&) = ~� (&) f2= ~f2;!2 = ~!2f2= ~f2; g = ~gHf2= ~f2;k2H2 = ~k2; ~f2 = 10�2:� ç¥¨¥ ¢¥«¨ç¨ë ~f2 ï¢«ï¥âáï ¬ áèâ ¡¨àãî-é¨¬ ¬®¦¨â¥«¥¬.�®á«¥ ¢á¥å ¯®¤áâ ®¢®ª ¨ ¯à¥®¡à §®¢ ¨©, ®¯ãá-ª ï ®¡®§ ç¥¨¥ ¡¥§à §¬¥à®áâ¨ \" ¨ ¬¥ïï &  z, ¯®«ãç¨¬, çâ® ªà ¥¢ ï § ¤ ç  (6) ¯à¨¬¥â á«¥¤ã-îé¨© ¢¨¤:d2Wdz2 + �(z) � !2!2 � f2 k2W (z) = 0;A : W (1) = 0; dW (0)dz + gk2!2 � f2W (0) = 0;B : W (1) = 0; W (0) = 0: (7)� ¬¥â¨¬, çâ® ¢ ª ¦¤®© â®çª¥ z�, «¥¦ é¥© ¢ã-âà¨ ¨â¥à¢ «  ¨§¬¥¥¨ï z, ¤®«¦ë ¡ëâì ¥¯à¥-àë¢ë [4, 6] ®à¬ «ìë¥ áª®à®áâ¨ ¨ ¤ ¢«¥¨ï. �à¨¥¯à¥àë¢®© äãªæ¨¨ �0 (z) ¯¥à¢®¥ ãá«®¢¨¥ ¤ ¥â¥¯à¥àë¢®áâì äãªæ¨¨ W (z),   ¢â®à®¥ { ¥¯à¥-àë¢®áâì W 0 (z) ¢ â®çª¥ z�. �®á«¥¤¥¥ á«¥¤ã¥â ¨§âà¥âì¥© áâà®ª¨ ä®à¬ã«ë (4), ¢ ª®â®à®©  ¬¯«¨âã¤- ï äãªæ¨ï ¤ ¢«¥¨ï § ¯¨á   ç¥à¥§ W 0 (z).� ¨¥ à á¯à¥¤¥«¥¨ï äãªæ¨¨ � (z) ¯®§¢®«ï¥â  ¥£® ®á®¢¥ ®¯à¥¤¥«ïâì ¯«®â®áâì ®ª¥   ¯à¨ ¨§-¢¥áâëå ¢®«®¢ëå ç¨á« å k ¨ ç áâ®â å ª®«¥¡ ¨©!. �¥§ã«ìâ âë ¯®áâà®¥¨ï äãªæ¨¨ � (z) ¯®  -âãàë¬ ¤ ë¬ ¯à¨¢¥¤¥ë ¢ [10, 11]. �¯¯à®ªá¨-¬ æ¨ï äãªæ¨¨ � (z) ¤¥«ìâ®®¡à §ë¬¨ äãªæ¨ï-¬¨ ¨ à¥è¥¨¥ § ¤ ç¨ (7) ¬¥â®¤®¬ áà é¨¢ ¥¬ëå á¨¬¯â®â¨ç¥áª¨å à §«®¦¥¨© ¢ë¯®«¥  ¢ [9]. �¤ ®© ¦¥ à ¡®â¥ §  ®á®¢ã ¢§ïâ ¬¥â®¤ ªãá®ç®-«¨¥©®©  ¯¯à®ªá¨¬ æ¨¨ äãªæ¨¨ ª¢ ¤à â  ç -áâ®âë ¯« ¢ãç¥áâ¨.2. �������-�������� ����������-����������� ������������������ãâì ¬¥â®¤  ªãá®ç®-«¨¥©®©  ¯¯à®ªá¨¬ æ¨¨ á®-áâ®¨â ¢ â®¬, çâ® ®âà¥§®ª [0; 1] à §¡¨¢ ¥âáï  

¨â¥à¢ «ë, ¨ ¢ãâà¨ ª ¦¤®£® ¨â¥à¢ «  äãª-æ¨ï � (z)  ¯¯à®ªá¨¬¨àã¥âáï «¨¥©ë¬¨ äãªæ¨ï-¬¨, ¯ à ¬¥âàë ª®â®àëå ¬¥ïîâáï ¯à¨ ¯¥à¥å®¤¥ á®¤®£® ¨â¥à¢ «    ¤àã£®©. �ë¯®«¥¨¥ £à ¨ç-ëå ãá«®¢¨© ¨ \áè¨¢ ¨¥" à¥è¥¨© ¨ ¨å ¯à®¨§-¢®¤ëå   £à ¨æ å ¨â¥à¢ «®¢ ¯à¨¢®¤¨â ª ¤¨á-¯¥àá¨®®¬ã ãà ¢¥¨î.� áá¬®âà¨¬ ªà ¥¢ãî § ¤ çã (7). �á«¨ � (z) =�0+�1z, â® ¤¨ää¥à¥æ¨ «ì®¥ ãà ¢¥¨¥ (7) ¯à¨-¨¬ ¥â á«¥¤ãîé¨© ¢¨¤:W 00 (z) + (az + b)W (z) = 0; (8)a = �12=g; b = ��0 � !2� 2=g; 2 = gk2!2 � f2 : (9)�à¨ ¯®áâà®¥¨¨ à¥è¥¨ï ãà ¢¥¨ï (8) ¢ ¦®§ âì, ¡ã¤¥â «¨ ª®íää¨æ¨¥â ¯à¨ W (z) § ª®¯®-áâ®ï¥. �®íâ®¬ã ¯®áâà®¨¬ à¥è¥¨¥ ãà ¢¥¨ï(8), à áá¬®âà¥¢ ¤¢  á«ãç ï:  ) az + b > 0 ¨ ¡)az + b < 0. ) �ãáâì az + b > 0. �¤¥« ¢ ¢ ãà ¢¥¨¨ (8)§ ¬¥ã ¥§ ¢¨á¨¬®£® ¯¥à¥¬¥®£® ¨ ¥¨§¢¥áâ®©äãªæ¨¨ ¯® ä®à¬ã« ¬� = a 23 (az + b) ; Y (�) = W (�) �� 12 ;¯®«ãç¨¬�2Y 00 (�) + �Y 0 (�) + ��3 � 14�Y (�) = 0:�®á«¥ ¯à®¢¥¤¥¨ï § ¬¥ë x = 2�2=3=3 ¯®«ãç ¥¬ãà ¢¥¨¥ �¥áá¥«ïx2Y 00 (x) + xY 0 (x) + �x2 � �2�Y (x) = 0; � = 13 :�£® à¥è¥¨¥ ¢ëà ¦ ¥âáï ç¥à¥§ äãªæ¨¨ �¥áá¥-«ï. �®§¢à é ïáì ª ¯¥à¥¬¥®© z ¨ äãªæ¨¨ W (z),¯®«ãç ¥¬W (z) = paz+b3pjaj "AJ 13 � 23jajq(az + b)3�++BJ� 13 � 23jajq(az + b)3�#: (10)¡) �ãáâì az + b < 0. �¤¥« ¢ ¢ ãà ¢¥¨¨ (8)§ ¬¥ã ¥§ ¢¨á¨¬®£® ¯¥à¥¬¥®£® ¨ ¥¨§¢¥áâ®©äãªæ¨¨ ¯® ä®à¬ã« ¬� = �a 23 (az + b) ; Y (�) = W (�) �� 12 ;¯®«ãç¨¬�. �. �®â¥âîª®, �. �. �¥àª¥á®¢, �. �. �ã¡¨ 75



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 4. �. 73 { 81�2Y 00 (�) + �Y 0 (�)� ��3 + 14�Y (�) = 0:�®á«¥ § ¬¥ë x = 2�2=3=3 ¯®«ãç ¥¬ ¬®¤¨ä¨æ¨-à®¢ ®¥ ãà ¢¥¨¥ �¥áá¥«ïx2Y 00 (x) + xY 0 (x)� �x2 + �2�Y (x) = 0; � = 13 :�£® à¥è¥¨¥ ¢ëà ¦ ¥âáï ç¥à¥§ ¬®¤¨ä¨æ¨à®¢ -ë¥ äãªæ¨¨ �¥áá¥«ï. �«ï äãªæ¨¨ W (z) ¨ ¯¥à¥-¬¥®© z ¨¬¥¥¬W (z) = p�(az+b)3pjaj "AI 13 � 23jajq� (az + b)3�++BI� 13 � 23jajq� (az + b)3�#: (11)� ª¨¬ ®¡à §®¬, ®¡ê¥¤¨ïï (10) ¨ (11), ¢ë¯¨áë-¢ ¥¬ à¥è¥¨¥ ãà ¢¥¨ï (8) ¢ á«¥¤ãîé¥© ä®à¬¥:W (z) = A � S (z) + B �P (z) :�à¨ íâ®¬ A ¨ B { ¯à®¨§¢®«ìë¥ ¯®áâ®ïë¥,  äãªæ¨¨ S (z) ¨ P (z) ®¯à¥¤¥«ïîâáï ä®à¬ã« ¬¨á«¥¤ãîé¥£® ¢¨¤ :S (z)= 13pjaj 8>>>>>>>>><>>>>>>>>>: paz+b� J 13� 23 jajq(az+b)3� ;¥á«¨ az + b > 0;p�(az+b)�I 13� 23 jajq�(az+b)3� ;¥á«¨ az + b < 0;P (z)= 13pjaj8>>>>>>>>><>>>>>>>>>: paz+b�J�13� 23 jajq(az + b)3� ;¥á«¨ az + b > 0;p�(az+b)�I�13� 23 jajq�(az+b)3� ;¥á«¨ az + b < 0:�á¯®«ì§ãï ¯à¥¤áâ ¢«¥¨¥ (9) ¤«ï ¢¥«¨ç¨ a ¨ b,¯®«ãç ¥¬23 jajq� (az + b)3 = 23 j�1js�2g (�1z + �0 � !2)3;p� (az + b) =s�2g (�1z + �0 � !2):

�®á«¥ ¯®¤áâ ®¢ª¨ ¯®á«¥¤¨å ä®à¬ã« ¢ ¯®«ãç¥-ë© ¢¨¤ à¥è¥¨ï ®ª®ç â¥«ì® ¢ë¢®¤¨¬W (z) = C1S (z) +C2P (z; ) (12)S (z)=8>>>>>>>>>><>>>>>>>>>>: p� (z)�J 13 23 j�1js2g �3 (z)! ;¥á«¨ � (z) > 0;p�� (z)�I 13 23 j�1js�2g �3 (z)! ;¥á«¨ � (z) < 0; (13)P (z)=8>>>>>>>>>><>>>>>>>>>>: p� (z)�J�13 23 j�1js2g �3 (z)! ;¥á«¨ � (z) > 0;p�� (z)�I�13 23 j�1js�2g �3 (z)! ;¥á«¨ � (z) < 0:�«ï ¤ «ì¥©è¥£® ¯® ¤®¡¨âáï § ¨¥ ¯à®¨§¢®¤-ëå ®â äãªæ¨© S (z) ¨ P (z). �¨ ¨¬¥îâ á«¥¤ãî-é¨© ¢¨¤:S0 (z)=8>>>>>>>>>><>>>>>>>>>>: �12p� (z) �� 13  23 j�1js2g �3 (z)! ;¥á«¨ � (z)>0;��12p��(z) �� 13  23 j�1js�2g �3 (z)! ;¥á«¨ �(z)<0; (14)P 0 (z)=8>>>>>>>>>><>>>>>>>>>>: �12p� (z) ���13  23 j�1js2g �3 (z)! ;¥á«¨ �(z)>0;��12p��(z) �� 13  23 j�1js�2g �3 (z)! ;¥á«¨ �(z)<0;£¤¥ ��(x)=J�(x)+3xJ 0�(x);��(x)=I�(x)+3xI 0� (x);¨«¨ ��(x)=(1+3�) J�(x)�3xJ�+1(x);��(x)=(1+3�) I�(x)+3xI�+1(x): (15)76 �. �. �®â¥âîª®, �. �. �¥àª¥á®¢, �. �. �ã¡¨



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 4. �. 73 { 81�§ £à ¨çëå ãá«®¢¨© á«¥¤ã¥â, çâ® ®¤® ¨§ ¨å(¯à¨ z = 0) ¯®§¢®«ï¥â ¢ëà §¨âì ª®áâ âã C2 ç¥-à¥§ C1:C2=TAC1; TA=� S0(0) + 2S(0)P 0(0) + 2P (0) ; ¤«ï ãá«.(A);C2=TBC1; TB=�S(0)P (0) ; ¤«ï ãá«.(B);(16)  ¢â®à®¥ (¯à¨ z = 1) ¯®á«¥ ¯®¤áâ ®¢ª¨ ¢ ¥£® (16)¯à¨¢®¤¨â ª ¤¨á¯¥àá¨®ë¬ ãà ¢¥¨ï¬g(A)1 =S (1) �P 0 (0)! +2P (0)���P (1) �S0 (0)+2S (0)�=0 ¤«ï ãá«. (A) ; (17)g(B)1 = S (1)P (0)� P (1)S (0) = 0 ¤«ï ãá«. (B) :�¡®§ ç ï ¯®áâ®ïãî C1 ç¥à¥§ CA ¢ á«ãç ¥ªà ¥¢ëå ãá«®¢¨© â¨¯  (A) ¨ ç¥à¥§ CB ¢ á«ãç ¥ ªà -¥¢ëå ãá«®¢¨© â¨¯  (B), ¢ë¢®¤¨¬, ¯®¤áâ ¢«ïï (16)¢ (12), á«¥¤ãîé¨© ¢¨¤ à¥è¥¨ï:W (A;B) (z) = C(A;B) �S (z) + T(A;B)P (z)� :�ãªæ¨¨ S (z) ¨ P (z) ®¯à¥¤¥«¥ë ¢ ¢ëà ¦¥¨ïå(13),   ¢¥«¨ç¨ë TA ¨ TB ¢ (16).�¡®¡é¨¬ à áá¬®âà¥ãî § ¤ çã, à §¡¨¢ ¨â¥à-¢ « ¨§¬¥¥¨ï z   ãç áâª¨,   ª®â®àëå äãª-æ¨ï � (z) ¯à¨¡«¨¦ ¥âáï ¥¯à¥àë¢® ®âà¥§ª ¬¨ ª«®ëå ¯àï¬ëå. � â®çª å á®¥¤¨¥¨ï ¤¢ãåãç áâª®¢ ¨á¯®«ì§ã¥¬ ãá«®¢¨ï á®åà ¥¨ï ¥¯à¥-àë¢®áâ¨ äãªæ¨¨W (z) ¨ ¥ñ ¯¥à¢®© ¯à®¨§¢®¤®©.�ã¤¥¬ áç¨â âì, çâ® ¨â¥à¢ « ¨§¬¥¥¨ï ¯¥à¥-¬¥®© z á®áâ®¨â ¨§ M ®âà¥§ª®¢ ¤«¨ëhm MXi=1 hi = 1! ;¨   ª ¦¤®¬ ¨§ ¨å � (z) ï¢«ï¥âáï «¨¥©®© äãª-æ¨¥© ª®®à¤¨ âë z. �®£¤  ¬ë ¨¬¥¥¬ (M + 1) â®ç-ªã zm, ¯à¨çñ¬ zm = zm�1 + hm, (z0 = 0; zM = 1),¨ �m(z) = �0m + �1mz;�0m; �1m=const; z2 [zm�1; zm] ; m=1::M: (18)�á«¨ ¨§¢¥áâë § ç¥¨ï äãªæ¨¨ � (z) ¢ ª ¦¤®©â®çª¥ à §¡¨¥¨ï zm (m = 0::M), â® ª®íää¨æ¨¥âë�0m ¨ �1m ¬®¦® ®¯à¥¤¥«¨âì ¨§ ãá«®¢¨ï ¥¯à¥àë¢-®áâ¨ äãªæ¨¨ � (z) ¯à¨ ¯¥à¥å®¤¥ á ®¤®£® á«®ï  ¤àã£®©. � íâ®¬ á«ãç ¥ ¨¬¥¥¬ á«¥¤ãîé¨¥ ä®à¬ã«ë¤«ï ¢ëç¨á«¥¨©:

8<: �0m = 1=hm [� (zm�1) zm � � (zm) zm�1]m = 1::M�1m = 1=hm [�(zm)� �(zm�1)] (19)�®á«¥ ¯®¤áâ ®¢ª¨ ¯à¥¤áâ ¢«¥¨ï (18) äãªæ¨¨ª¢ ¤à â  ç áâ®âë ¯« ¢ãç¥áâ¨ ¢ (7), ¯®«ãç¨¬ ¢ ª -¦¤®¬ ¨§ á«®ñ¢   «®£¨ç®¥ (8) ¤¨ää¥à¥æ¨ «ì®¥ãà ¢¥¨¥W 0m (z) + (amz + bm)Wm (z) = 0; (20)am= �1m2g ; bm= ��0m � !2� 2g ; 2= gk2!2 � f2¨ £à ¨çë¥ ãá«®¢¨ï ¤«ï W1 (z) ¨ WM (z):W 01 (0)+2W (0)=0;WM(1)=0 ¤«ï ãá«: (A) ; (21)W (0) = 0; WM (1)=0 ¤«ï ãá«: (B) ; (22)£¤¥ Wm (z) {  ¬¯«¨âã¤ ï äãªæ¨ï ¢¥àâ¨ª «ì®©ª®¬¯®¥âë áª®à®áâ¨ ¢ m-¬ á«®¥ (m = 1::M).�¥è¥¨¥ ãà ¢¥¨ï (20)  ¬¨ ã¦¥ ¡ë«® ¯®áâà®-¥® à ¥¥ ¤«ï á«ãç ï ®¤®£® á«®ï. �® ¨¬¥¥â ¢¨¤(12). �â®áï íâ® à¥è¥¨¥ ª ¢¢¥¤ñë¬ ¢ à áá¬®-âà¥¨¥ á«®ï¬, ¯®«ãç ¥¬Wm (z) = Cm1 Sm (z) +Cm2 Pm (z) ; (23)Sm(z)= 8>>>>>>>>>><>>>>>>>>>>: p�m(z) �J 13  23 j�1mjs2g �3m(z)! ;¥á«¨ �(z) > 0;p��m (z) �I 13  23 j�1mjs�2g �3m (z)! ;¥á«¨ �(z) < 0; (24)Pm (z)=8>>>>>>>>>><>>>>>>>>>>: p�m (z) �J�13  23 j�1mjs2g �3m (z)! ;¥á«¨ � (z) > 0;p��m (z) �I�13  23 j�1mjs�2g �3m (z)! ;¥á«¨ �(z) < 0;�m (z) = �1mz + �0m � !2:�. �. �®â¥âîª®, �. �. �¥àª¥á®¢, �. �. �ã¡¨ 77



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 4. �. 73 { 81�à®¨§¢®¤ë¥ äãªæ¨© Sm (z) ¨ Pm (z) ¢ëç¨-á«ïîâáï ¯® ä®à¬ã« ¬,   «®£¨çë¬ ¢ëà ¦¥¨ï¬(14).�«ï ®¯à¥¤¥«¥¨ï ¯®áâ®ïëå ¨â¥£à¨à®¢ ¨ïCm1 ¨ Cm2 (m = 1::M) ¨á¯®«ì§ã¥¬ ãá«®¢¨ï à ¢¥-áâ¢  ¢¥àâ¨ª «ìëå áª®à®áâ¥© ¨ ¤ ¢«¥¨©   £à ¨-æ å à áá¬ âà¨¢ ¥¬ëå á«®ñ¢. �«ï äãªæ¨© Wm (z)íâ¨ ãá«®¢¨ï ¨¬¥îâ ¢¨¤Wm (zm)=Wm+1 (zm) ; (25)W 0m (zm)=W 0m+1 (zm)m = 1:: (M � 1) :�®á«¥ ¯®¤áâ ®¢ª¨ (23) ¢ ãá«®¢¨ï (25) ¯®«ãç¨¬«¨¥©ãî ®¤®à®¤ãî á¨áâ¥¬ã ãà ¢¥¨© ®â®á¨-â¥«ì® ¯®áâ®ïëå Cm1 , Cm2 ¨ Cm+11 , Cm+12 :8>>>>>>>>><>>>>>>>>>: Cm1 Sm (zm) + Cm2 Pm (zm)��Cm+11 Sm+1 (zm)� Cm+12 Pm+1 (zm) = 0;Cm1 S0m (zm) + Cm2 P 0m (zm)��Cm+11 S0m+1 (zm)� Cm+12 P 0m+1 (zm) = 0;m = 1:: (M � 1) :�§ íâ®© á¨áâ¥¬ë ¢ëà §¨¬ ¯®áâ®ïë¥  (m + 1) á«®¥ ç¥à¥§ ¯®áâ®ïë¥   á«®¥ m:8<: Cm+11 = ��1m (Cm1 Am + Cm2 Bm) ;Cm+12 = ��1m (Cm1 Dm + Cm2 Em) ; m = 1:: (M � 1) ;(26)Am = Sm (zm)P 0m+1 (zm)� S0m (zm)Pm+1 (zm) ;Dm = S0m (zm)Sm+1 (zm)� Sm (zm)S0m+1 (zm) ;�m = Sm+1 (zm)P 0m+1 (zm)� S0m+1 (zm)Pm+1 (zm) ;Bm = Pm (zm)P 0m+1 (zm) � P 0m (zm)Pm+1 (zm) ;Em = P 0m (zm)Sm+1 (zm)� Pm (zm)S0m+1 (zm) :(27)�¥à¢ë¥ ãá«®¢¨ï ä®à¬ã« (21) ¨ (22) (£à ¨ç®¥ãá«®¢¨¥ ¯à¨ z = 0) ¤ îâ ¢ëà ¦¥¨¥ ¤«ï ¯®áâ®ï-®© C12 ç¥à¥§ ¯®áâ®ïãî C11 :C12=TAC11 ; TA=�S01(0)+2S1(0)P 01(0)+2P1(0) ; ¤«ï ãá«: (A)C12=TBC11 ; TB=�S1 (0)P1 (0) ; ¤«ï ãá«: (B)(28)�á¯®«ì§ãï á®®â®è¥¨ï (26), ¢ëà §¨¬ ¢á¥ ¯®-áâ®ïë¥ Cm1 ¨ Cm2 (m = 2::M) ç¥à¥§ ®¤ã ¯®áâ®-ïãî C11 , ª®â®àãî ®¡®§ ç¨¬ ç¥à¥§ CA ¢ á«ãç ¥

ªà ¥¢ëå ãá«®¢¨© â¨¯  (A) ¨ ç¥à¥§ CB ¢ á«ãç ¥ ªà -¥¢ëå ãá«®¢¨© â¨¯  (B). �®£¤  à¥è¥¨¥ (23) ¤«ï®¡®¨å â¨¯®¢ ªà ¥¢ëå ãá«®¢¨© § ¯¨è¥âáï ¢ ¢¨¤¥W (A;B)m (z)= C(A;B)�m hR(A;B)m Sm(z)+Q(A;B)m Pm(z)i ;(29)R(A;B)m =R(A;B)m�1 Am�1+Q(A;B)m�1 Bm; m = 2::M;(30)Q(A;B)m = R(A;B)m�1 Dm�1 + Q(A;B)m�1 Em; m = 2::M;(31)R(A;B)1 = 1; Q(A;B)1 = T(A;B); (32)�n+1 = �n�n;�1 = 1; n = 1:: (M � 1) :�®íää¨æ¨¥âë Am, Bm, Dm, Em, �m ¨ TA, TB§ ¤ îâáï ä®à¬ã« ¬¨ (27) ¨ (28) á®®â¢¥âáâ¢¥® ¨®â ¢¨¤  ªà ¥¢ëå ãá«®¢¨© ¥ § ¢¨áïâ. �¨¤ äãªæ¨©Sm (z) ¨ Pm (z) (m = 1::M) ®¯à¥¤¥«ñ ¢ (24).�â®àë¥ ãá«®¢¨ï ä®à¬ã« (21) ¨ (22) (£à ¨ç®¥ãá«®¢¨¥ ¯à¨ z = 1) ¯à¨¢®¤ïâ ª ¤¨á¯¥àá¨®ë¬ãà ¢¥¨ï¬ á«¥¤ãîé¥£® ¢¨¤ :g(A;B)M = R(A;B)M SM (1) +Q(A;B)M PM (1) = 0: (33)� ãà ¢¥¨¨ (33) ¯®¤ R(A;B)M ¨ Q(A;B)M ¯®¨-¬ ¥âáï ¯®á«¥¤¥¥ ¢ëà ¦¥¨¥, ª®â®à®¥ ¯®«ãç¨âáï¯® § ¢¥àè¥¨¨ ¨â¥à æ¨®ëå ¯à®æ¥áá®¢ (30) ¨(31) ¯à¨  ç «ìëå ãá«®¢¨ïå (32). �¥àå¨© ¨-¤¥ªá (A;B) ®§ ç ¥â, çâ® ¢ëç¨á«¥¨ï ¢ë¯®«ïîâ-áï ¥¤¨®®¡à §® ¤«ï ªà ¥¢ëå ãá«®¢¨© ®¡®¨å â¨¯®¢.� §«¨çë¬¨ ï¢«ïîâáï â®«ìª®  ç «ìë¥ § ç¥¨ï¤«ï Q1 ¢ (32). �«ï § ¤ ëå § ç¥¨© ç áâ®â ª®-«¥¡ ¨© ¨ ¢®«®¢ëå ç¨á¥«, ã¤®¢«¥â¢®àïîé¨å ¤¨á-¯¥àá¨®ë¬ ãà ¢¥¨ï¬ (33), à¥è¥¨¥ § ¤ ç¨  ª ¦¤®¬ á«®¥ ¨¬¥¥â ¢¨¤ (29).�á«¨ äãªæ¨ï � (z) ¨¬¥¥â ¢ á¢®ñ¬ à á¯à¥¤¥«¥¨¨ïàª®¢ëà ¦¥ë© ¯¨ª®ª«¨, â® ¥ñ ¬®¦®  ¯¯à®ª-á¨¬¨à®¢ âì âà¥¬ï  ª«®ë¬¨ ¯àï¬ë¬¨ ¨ § ¯¨-á âì ¢ á«¥¤ãîé¥¬ ªãá®ç®-«¨¥©®¬ ¢¨¤¥:� (z) =8<:�01 + �11z; ¥á«¨ z 2 [0; z1) ;�02 + �12z; ¥á«¨ z 2 [z1; z2) ;�03 + �13z; ¥á«¨ z 2 [z2; 1] : (34)�®íää¨æ¨¥âë �0i ¨ �1i ¢ëç¨á«ïîâáï ç¥à¥§ § -ç¥¨ï äãªæ¨¨ � (z) ¢ â®çª å à §¡¨¥¨ï (0, z1, z2,78 �. �. �®â¥âîª®, �. �. �¥àª¥á®¢, �. �. �ã¡¨



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 4. �. 73 { 811) ¯® ä®à¬ã« ¬ (19). � ¨¥ íâ®© § ¢¨á¨¬®áâ¨ ¯®-§¢®«ï¥â ¯à¨ à¥è¥¨¨ ®¡à â®© § ¤ ç¨ á®ªà â¨âìª®«¨ç¥áâ¢® ¯ à ¬¥âà®¢, ®¯à¥¤¥«ïîé¨å à á¯à¥¤¥-«¥¨¥ äãªæ¨¨ � (z).
�¨á. 1. �à ä¨ª¨ ¤¨á¯¥àá¨®ëå ªà¨¢ëå ¤«ï á«ãç ïªà ¥¢ëå ãá«®¢¨© (A)
�¨á. 2. �à ä¨ª¨ ¤¨á¯¥àá¨®ëå ªà¨¢ëå ¤«ï á«ãç ïªà ¥¢ëå ãá«®¢¨© (B)� á«ãç ¥ «¨¥©®£® à á¯à¥¤¥«¥¨ï äãªæ¨¨ � (z)�� (z) = �0 + �1z� £à ä¨ª¨ ¤¨á¯¥àá¨®ëå ªà¨¢ëå¤«ï ®¡®¨å â¨¯®¢ ªà ¥¢ëå ãá«®¢¨© ¨§®¡à ¦¥ë  à¨á. 1 ¨ 2. �«ï âàñåá«®©®£® à á¯à¥¤¥«¥¨ï äãª-æ¨¨ � (z) ¤¨á¯¥àá¨®ë¥ ªà¨¢ë¥ ¨¬¥îâ   «®£¨ç-ë© ¢¨¤. �«¥¤ã¥â ®â¬¥â¨âì, çâ® ¢ á«ãç ¥ ªà ¥¢ëåãá«®¢¨© (A), â.¥. ¯à¨  «¨ç¨¨ á¢®¡®¤®© ¯®¢¥àå-®áâ¨, ¯®ï¢«ï¥âáï á®®â¢¥âáâ¢ãîé ï ¥¥ ¤¨á¯¥àá¨-® ï ªà¨¢ ï, å à ªâ¥à ª®â®à®© áãé¥áâ¢¥® ®â-«¨ç ¥âáï ®â ¯®¢¥¤¥¨ï ®áâ «ìëå ¤¨á¯¥àá¨®ëåªà¨¢ëå (á¬. à¨á. 1). � ®¡« áâ¨!2 > minz2[0;1]� (z)¨¬¥¥â ¬¥áâ® ®¤  ¤¨á¯¥àá¨® ï ªà¨¢ ï (á¬. à¨á.1 ¨ à¨á. 2). �¥«®£® ¯ ª¥â  ¤¨á¯¥àá¨®ëå ªà¨-¢ëå ¢ íâ®¬ á«ãç ¥ ¥  ¡«î¤ ¥âáï. � ª ¯®ª § «áà ¢¨â¥«ìë©   «¨§ ¤¨á¯¥àá¨®ëå ªà¨¢ëå, ¯®-

áâà®¥ëå ¤«ï ®¡®¨å â¨¯®¢ ªà ¥¢ëå ãá«®¢¨©, à á-å®¦¤¥¨¥ ¬¥¦¤ã ¨¬¨, â.¥. ¢«¨ï¨¥ ¯à¨¡«¨¦¥¨ï\â¢ñà¤®© ªàëèª¨", â¥¬ ¬¥ìè¥, ç¥¬ ¡®«ìè¥ § -ç¥¨¥ k ¨ ®¬¥à ¤¨á¯¥àá¨®®© ªà¨¢®© (¬®¤ë).�à¨ íâ®¬ ã¬¥à æ¨ï ¤¨á¯¥àá¨®ëå ªà¨¢ëå ¢ë-¯®«ï¥âáï á«¥¢   ¯à ¢®.�®¤®¡®áâì £à ä¨ª®¢, ¨§®¡à ¦¥ëå   à¨á. 1¨ 2, ®¡êïáï¥âáï ¥¤¨ë¬ ä¨§¨ç¥áª¨¬  ç «®¬, â®-£¤  ª ª ®â«¨ç¨ï,  ¨¡®«¥¥ å®à®è® ¢¨¤¨¬ë¥ ¯à¨áà ¢¥¨¨ ç¨á«®¢ëå § ç¥¨©, «¥¦ é¨å   ¤¨á¯¥-àá¨®ëå ªà¨¢ëå, ®¡êïáïîâáï à §«¨ç®© ¬ â¥-¬ â¨ç¥áª®© âà ªâ®¢ª®© ä¨§¨ç¥áª®£® ¯à®æ¥áá , â.¥. à §«¨çë¬¨ ªà ¥¢ë¬¨ ãá«®¢¨ï¬¨ ¤«ï W (z)  ¯®¢¥àå®áâ¨ (¯à¨ z = 0).3. �������������� ��������������������� ������� �����������«ï à áá¬ âà¨¢ ¥¬®© ªà ¥¢®© § ¤ ç¨ ¥®¡å®¤¨¬®[1, 2, 9, 10]   ®á®¢¥ ¨§¢¥áâëå § ç¥¨© f!; kg,«¥¦ é¨å   ¤¨á¯¥àá¨®ëå ªà¨¢ëå, ¢®ááâ ®¢¨âìå à ªâ¥à à á¯à¥¤¥«¥¨ï äãªæ¨¨ � (z) ª¢ ¤à â ç áâ®âë �ï©áï«ï-�à¥â . �¤¨ ¨§ ¬¥â®¤®¢ à¥è¥-¨ï íâ®© § ¤ ç¨ § ª«îç ¥âáï ¢ ¨á¯®«ì§®¢ ¨¨ ¤¨á-¯¥àá¨®ëå ãà ¢¥¨©, ª®â®àë¥ á®¤¥à¦ â ¢ á¥¡¥¥ â®«ìª® ç áâ®âë ª®«¥¡ ¨© ! ¨ ¢®«®¢ë¥ ç¨á« k, ® ¨ ¯ à ¬¥âàë, å à ªâ¥à¨§ãîé¨¥  ¯¯à®ªá¨¬ -æ¨î äãªæ¨¨ � (z). � ¨¥ íâ¨å ¯ à ¬¥âà®¢ ¯®-§¢®«ï¥â ¨§ãç âì å à ªâ¥à áâà â¨ä¨ª æ¨¨ ¦¨¤ª®-áâ¨ ¨ ®¯à¥¤¥«ïâì à á¯à¥¤¥«¥¨¥ ¯«®â®áâ¨ �0 (z).�«¥¤ã¥â ®â¬¥â¨âì, çâ® à¥è¥¨¥ ®¡à â®© § ¤ -ç¨ ¢ ®¡é¥¬ á«ãç ¥ ¥¥¤¨áâ¢¥® [2, 5]. �à ¢¥-¨ï, ¨§ ª®â®àëå ¥®¡å®¤¨¬® ®¯à¥¤¥«ïâì ¯ à ¬¥-âàë áâà â¨ä¨ª æ¨¨, ¥«¨¥©ë. �«ï ®¤®§ ç-®£® ®¯à¥¤¥«¥¨ï äãªæ¨¨ � (z) ¥®¡å®¤¨¬® ¯à¨-¢«¥ª âì ¤®¯®«¨â¥«ìãî ¨ä®à¬ æ¨î,  ¯à¨¬¥à,¤àã£¨¥ ¤¨á¯¥àá¨®ë¥ ãà ¢¥¨ï ¨ á®®â¢¥âáâ¢ãî-é¨¥ § ç¥¨ï f!; kg, ¯®«ãç¥ë¥ ¯à¨ ¤àã£¨å ªà -¥¢ëå ãá«®¢¨ïå, ¨«¨ ¦¥ ¨§¢¥áâë¥ § ç¥¨ï ä §®-¢®© áª®à®áâ¨ à á¯à®áâà ¥¨ï ¢®«ë. �á«¨ ®áâ -®¢¨âìáï   ¯¥à¢®¬ ¢ à¨ â¥, â® ¯à¥¤áâ ¢«ï¥âáï¢®§¬®¦ë¬ ¯à¨ à¥è¥¨¨ ®¡à â®© § ¤ ç¨ ¨á¯®«ì-§®¢ âì á¯¥æ¨ «ìë¬ ®¡à §®¬ ¯®áâà®¥ë¥ äãª-æ¨¨, ¨¬¥îé¨¥ ¬¨¨¬ã¬   â®çëå § ç¥¨ïå ¯ -à ¬¥âà®¢ áâà â¨ä¨ª æ¨¨. �â® á¢®©áâ¢® ¨á¯®«ì-§®¢ «®áì ¯à¨ à¥è¥¨¨ ®¡à â®© § ¤ ç¨ ¢ ¤ ®©à ¡®â¥.�«ï á«ãç ï, ª®£¤  � (z) = �0 + �1z, ®¯à¥¤¥«¥¨¥¯ à ¬¥âà®¢ äãªæ¨¨ � (z) ¯® ¨§¢¥áâë¬ § ç¥¨-ï¬ ç áâ®â ª®«¥¡ ¨© ¨ ¢®«®¢ëå ç¨á¥« á¢®¤¨âáïª ¬¨¨¬¨§ æ¨¨ äãªæ¨¨ ¤¢ãå ¯¥à¥¬¥ëå á«¥¤ã-îé¥£® ¢¨¤ :�. �. �®â¥âîª®, �. �. �¥àª¥á®¢, �. �. �ã¡¨ 79



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 4. �. 73 { 81�1 ��1; �0� = 1NA + NB NAXi=1 ���g(A)1 (!i; ki)���++ NBXi=1 ���g(B)1 (!i; ki)���!:�ãªæ¨¨ g(A)1 ¨ g(B)1 ï¢«ïîâáï «¥¢ë¬¨ ç áâï¬¨¤¨á¯¥àá¨®ëå ãà ¢¥¨© ¨ § ¤ ë ¢ (17). �ç¥-¢¨¤®, çâ® ¬¨¨¬ã¬ ¯®áâà®¥®© äãªæ¨¨ ¤®áâ¨-£ ¥âáï   â®çëå § ç¥¨ïå �1 ¨ �0.�«ï ¨áá«¥¤®¢ ¨ï ¢«¨ï¨ï â®ç®áâ¨ § ¤ ¨ï§ ç¥¨© ! ¨ k   â®ç®áâì ¨ ¢®§¬®¦®áâì ¢®á-áâ ®¢«¥¨ï äãªæ¨¨ � (z) ¬¨¨¬¨§ æ¨ï äãªæ¨¨�1 ��1; �0� ¢ë¯®«ï« áì ¯à¨ à §®¬ ª®«¨ç¥áâ¢¥§ ç é¨å æ¨äà ¢ § ç¥¨ïå f!; kg. �â¥¯¥ì ®â-ª«®¥¨ï ¢®ááâ ®¢«¥®© äãªæ¨¨ ~� (z) ®â â®ç-®© � (z) ®¯à¥¤¥«ï« áì ¯® ä®à¬ã«¥k~� (z)� � (z)kk� (z)k � 100%;£¤¥ kf (x)k { ®à¬  äãªæ¨¨ f (x), ª®â®à ï ¡à -« áì ¢ ¯à®áâà áâ¢ å C, L1 ¨ L2. �§ à¥§ã«ì-â â®¢ ¯à®¢¥¤ñ®£® ¨áá«¥¤®¢ ¨ï (â ¡«.1) á«¥¤ã-¥â, çâ® ¢®ááâ ®¢«¥¨¥ «¨¥©®£® à á¯à¥¤¥«¥¨ïäãªæ¨¨ � (z) á ã¤®¢«¥â¢®à¨â¥«ì®© ¯®£à¥è®-áâìî ¢®§¬®¦®, ¥á«¨ § ç¥¨ï ! ¨ k § ¤ ë á ¤¢ã-¬ï ¨ ¡®«¥¥ § ç é¨¬¨ æ¨äà ¬¨.� á«ãç ¥ âàñåá«®©®£® à á¯à¥¤¥«¥¨ï (34) äãª-æ¨¨ � (z) ¢á¥ ¤¥©áâ¢¨ï ¯à®¢®¤ïâáï ¯®   «®£¨ç®©áå¥¬¥. �¢¥«¨ç¨¢ ¥âáï â®«ìª® ®¡êñ¬ ¨ á«®¦®áâì¢ëç¨á«¥¨©. �ä®à¬¨àã¥¬ äãªæ¨î á«¥¤ãîé¥£®¢¨¤ : �3 (z1; z2; �0; �1; �2; �3) = 1NA +NB �� NAXi=1 ���g(A)3 (!i; ki)���+ NBXi=1 ���g(B)3 (!i; ki)���! ;£¤¥ äãªæ¨¨ g(A)3 ¨ g(B)3 ï¢«ïîâáï «¥¢ë¬¨ ç áâï¬¨¤¨á¯¥àá¨®ëå ãà ¢¥¨© ¨ § ¤ ë ¢ (33), z1 ¨z2 { ¢ãâà¥¨¥ â®çª¨ à §¡¨¥¨ï, �i { § ç¥¨ïäãªæ¨¨ � (z) ¢ â®çª å à §¡¨¥¨ï (i = 0; 1; 2; 3).�â®£ ¬¨¨¬¨§ æ¨¨ äãªæ¨¨ �3 (: : :) ¯à¨ à §«¨ç-®© â®ç®áâ¨ § ç¥¨© ! ¨ k ¯à®¤¥¬®áâà¨à®¢ ¢ â ¡«. 2.� ª ¢¨¤® ¨§ ¯à¨¢¥¤ñëå à¥§ã«ìâ â®¢ (á¬.â ¡«. 2) ã¤®¢«¥â¢®à¨â¥«ì®© â®ç®áâ¨ ¢®ááâ ®-¢«¥¨ï ¯ à ¬¥âà®¢ äãªæ¨¨ � (z) ¬®¦® ¤®¡¨âìáï¯à¨ ¤¢ãå ¨ ¡®«¥¥ § ç é¨å æ¨äà å ¢ § ç¥¨ïå !

� ¡«. 1. �®ç®áâì ¢®ááâ ®¢«¥¨ï äãªæ¨¨� (z)=�0+�1z ¯® ®à¬¥ ¢ ¯à®áâà áâ¢ å C, L1, L2.�®£à¥è®áâì¢®ááâ ®¢«¥¨ï �®«¨ç¥áâ¢® § ç é¨åæ¨äà ¢ § ç¥¨ïå ! ¨ k,¢ %1 2 3 4¢ ¯à®áâà áâ¢¥ C 16.84 0.53 0.14 0.01¢ ¯à®áâà áâ¢¥ L1 22.85 0.30 0.08 0.00¢ ¯à®áâà áâ¢¥ L2 26.99 0.36 0.10 0.00� ¡«. 2. �®ç®áâì ¢®ááâ ®¢«¥¨ï äãªæ¨¨� (z)=�0+�1z ¯® ®à¬¥ ¢ ¯à®áâà áâ¢ å C, L1, L2.�®£à¥è®áâì¢®ááâ ®¢«¥¨ï �®«¨ç¥áâ¢® § ç é¨åæ¨äà ¢ § ç¥¨ïå ! ¨ k,¢ %1 2 3 4¢ ¯à®áâà áâ¢¥ C 14.19 2.83 0.32 0.19¢ ¯à®áâà áâ¢¥ L1 104.09 1.79 0.23 0.04¢ ¯à®áâà áâ¢¥ L2 103.18 3.53 0.33 0.08¨ k. �à¨ ®¤®© ¦¥ § ç é¥© æ¨äà¥ ¢®ááâ ®¢«¥-¨¥ ¢®§¬®¦®, ® ¯®«ãç ¥¬ë© ¯à¨ íâ®¬ à¥§ã«ìâ â®ç¥ì ¤ «ñª ®â ¨áª®¬®£® à á¯à¥¤¥«¥¨ï äãªæ¨¨� (z).�����������  ¯à¨¬¥à¥ § ¤ ç¨ ® à á¯à®áâà ¥¨¨ ¢ãâà¥-¨å £à ¢¨â æ¨®ëå ¢®« à¥è¥  ®¡à â ï á¯¥ª-âà «ì ï § ¤ ç  { § ¤ ç  ¢®ááâ ®¢«¥¨ï ¯¥à¥¬¥-®£® ª®íää¨æ¨¥â  ¤¨ää¥à¥æ¨ «ì®£® ãà ¢¥¨ï¢â®à®£® ¯®àï¤ª  ¯® ¨§¢¥áâ®¬ã á¯¥ªâàã. � ª -ç¥áâ¢¥ ®á®¢ë ¢ë¡à   ªãá®ç®-«¨¥© ï  ¯¯à®ª-á¨¬ æ¨ï äãªæ¨¨ ª¢ ¤à â  ç áâ®âë ¯« ¢ãç¥áâ¨,¢å®¤ïé¥© ¢ ¯¥à¥¬¥ë© ª®íää¨æ¨¥â ¨áå®¤®£®¤¨ää¥à¥æ¨ «ì®£® ãà ¢¥¨ï. �áá«¥¤®¢ ® ¢«¨-ï¨¥ â®ç®áâ¨ ¢å®¤®© ¨ä®à¬ æ¨¨   ¢®§¬®¦-®áâì ¨ â®ç®áâì ¢®ááâ ®¢«¥¨ï å à ªâ¥à  áâà -â¨ä¨ª æ¨¨ ¦¨¤ª®áâ¨ (á¬. â ¡«. 1 ¨ 2). �®ª § ®,çâ® ¯à¨ ¤¢ãå ¨ ¡®«¥¥ § ç é¨å æ¨äà å ¢ § ç¥¨-ïå ! ¨ k ¢®ááâ ®¢«¥¨¥ äãªæ¨¨ ª¢ ¤à â  ç áâ®-âë ¯« ¢ãç¥áâ¨ ¬®¦® áç¨â âì ã¤®¢«¥â¢®à¨â¥«ì-ë¬. �à¨ ®¤®© ¦¥ § ç é¥© æ¨äà¥ ¨¬¥¥â ¬¥áâ®§ ç¨â¥«ì ï ¯®£à¥è®áâì ¢®ááâ ®¢«¥¨ï (â ¡«.1 ¨ 2).1. �à®¤áª¨© �.�., �ã¤àï¢æ¥¢ �.�. �®ááâ ®¢«¥¨¥¯à®ä¨«ï ¯«®â®áâ¨ ¯®  âãàë¬ ¤¨á¯¥àá¨®-80 �. �. �®â¥âîª®, �. �. �¥àª¥á®¢, �. �. �ã¡¨
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