
������ö �����ö ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 3. �. 5 { 16��� 532.528 ����������� ������� �������������������� ������� ������� �������������� � ������������������ ���������� �������� �������. �. ��������� , �. �. �������� ªâ-�¥â¥à¡ãà£áª¨© �®áã¤ àáâ¢¥ë© ¬®àáª®© â¥å¨ç¥áª¨© ã¨¢¥àá¨â¥â,�®áá¨ï�®«ãç¥® 15.06.2000�®«ãç¥® â®ç®¥   «¨â¨ç¥áª®¥ à¥è¥¨¥ ¥«¨¥©®© § ¤ ç¨ ®¡â¥ª ¨ï ª ¢¨â¨àãîé¥£® ª«¨  á® é¥ª ¬¨ à §®©¤«¨ë ¨ á ¨â¥àæ¥¯â®à®¬   § ¤¥© ªà®¬ª¥ ¨¦¥© é¥ª¨ ¢ ¡¥§ã¤ à®¬ à¥¦¨¬¥, ª®£¤  ªà¨â¨ç¥áª ï â®çª  á®¢¯ ¤ ¥âá ¢¥àè¨®© ª«¨ . � ª ç¥áâ¢¥ ¬®¤¥«¨ § ¬ëª ¨ï ª ¢¥àë ¨á¯®«ì§®¢   áå¥¬  �äà®á  á ¢®§¢à â®© áâàã©ª®©. �®-«ãç¥ë¥ ç¨á«¥ë¥ à¥§ã«ìâ âë á®¯®áâ ¢«¥ë á ¤ ë¬¨, ¯®«ãç¥ë¬¨ ¢ à ¬ª å «¨¥©®© â¥®à¨¨. � à¥§ã«ìâ â¥á¯à®¥ªâ¨à®¢  ª ¢¨â¨àãîé¨© ¯à®ä¨«ì ®¢®£® â¨¯  á ª®âà®«¨àã¥¬®© â®«é¨®© ¯¥à¥¤¥© ªà®¬ª¨, á ª«¨®¢¨¤®©¯®«®áâìî á¬®ç¥®© ¯¥à¥¤¥© ç áâìî ¨ ¨â¥àæ¥¯â®à®¬ ®â®á¨â¥«ì®© ¤«¨ë 0:02.�¤¥à¦ ® â®ç¨©   «÷â¨ç¨© à®§'ï§®ª ¥«÷÷©®ù § ¤ ç÷ ®¡â÷ª ï ª ¢÷âãîç®£® ª«¨  §÷ é®ª ¬¨ à÷§®ù ¤®¢¦¨¨ â § ÷â¥àæ¥¯âà®¬   § ¤÷© ªà®¬æ÷ ¨¦ì®ù é®ª¨ ¢ ¡¥§ã¤ à®¬ã à¥¦¨¬÷, ª®«¨ ªà¨â¨ç  â®çª  á¯÷¢¯ ¤ õ § ¢¥àè¨®îª«¨ã. �ª ¬®¤¥«ì § ¬¨ª ï ª ¢¥à¨ ¢¨ª®à¨áâ   áå¥¬  �äà®á  §÷ §¢®à®â¨¬ áâàã¬¥¥¬. �¤¥à¦ ÷ ç¨á¥«ì÷à¥§ã«ìâ â¨ ¯®à÷¢îîâìáï § ¤ ¨¬¨, ®¤¥à¦ ¨¬¨ ¢ à ¬ª å «÷÷©®ù â¥®à÷ù. � à¥§ã«ìâ â÷ á¯à®¥ªâ®¢ ® ª ¢÷âãîç¨©¯à®ä÷«ì ®¢®£® â¨¯ã § ª®âà®«ì®¢ ®î â®¢é¨®î ¯¥à¥¤ì®ù ªà®¬ª¨, § ª«¨®¢¨¤®î ¯®¢÷áâî §¬®ç¥®î ¯¥à¥¤ì®îç áâ¨®î â  ÷â¥àæ¥¯â®à®¬ ¢÷¤®á®ù ¤®¢¦¨¨ 0:02.The analytical solution has been carried out to the two{dimensional (2D) nonlinear problem of a shock free cavitating owpast a wedge with sides of unequal length and a spoiler at the trailing edge of the `lower' face. The Efros cavity closurescheme with a re-entrant jet was adopted. The numerical results obtained are compared with those of the correspondinglinear theory. A new type of the supercavitating section is designed, having a wedge-like shape of the two-sided wettedforward part, a 2% spoiler and a controllable thickness of the leading edge of the foil.���������¥è¥¨¥ ¥«¨¥©ëå § ¤ ç ® ª ¢¨â æ¨®®¬ ®¡-â¥ª ¨¨ ª«¨  ¡ë«® ¯®«ãç¥® à §«¨çë¬¨ ¬¥-â®¤ ¬¨ ¨ à §«¨çë¬¨  ¢â®à ¬¨ ¤ ¢®,  ç¨ ïá à ¡®â �¥é¥àáª®£® [1, 2] ® áâàã©®¬ ®¡â¥ª -¨¨ ª«¨ . �¤ ª® ¢ ¯à¥¤« £ ¥¬®© ¯®áâ ®¢-ª¥ à¥è¥¨¥ § ¤ ç¨ ¤ ¥âáï ¢¯¥à¢ë¥. � ¦® ®â-¬¥â¨âì, çâ® ¢ à ¡®â¥ à áá¬ âà¨¢ ¥âáï ¨áª«îç¨-â¥«ì® ¯à®¥ªâ¨à®¢®ç ï § ¤ ç , ª®£¤  ª ¢¨â¨àã-îé¨© ¯à®ä¨«ì ¯à®¥ªâ¨àã¥âáï   § à ¥¥ ®¯à¥-¤¥«¥ë© ¥¤¨áâ¢¥ë© à¥¦¨¬, ª®â®àë© ¬®¦® §¢ âì ¡¥§ã¤ àë¬. �à¨ íâ®¬ ¯¥à¥¤ïï ªà¨â¨-ç¥áª ï â®çª  á®¢¯ ¤ ¥â á ®áâà¨¥¬ ª«¨  ¨ ¯à®-¡«¥¬ ¢®§¬®¦®£® ®¡à §®¢ ¨ï ç áâ¨çëå ª ¢¥à  é¥ª å ª«¨  ¥ ¢®§¨ª ¥â. � áá¬®âà¥® ®¡â¥-ª ¨¥ â®«ìª® ¯àï¬®é¥ª®£® ª«¨  á ¨â¥àæ¥¯â®à®¬  ¢ëå®¤ïé¥© ªà®¬ª¥ ®¤®© ¨§ é¥ª. �®¦¥â ¯®ª -§ âìáï, çâ® ¨§ãç¥ á«¨èª®¬ ã§ª¨© ¤«ï æ¥«¥© ¯à®-¥ªâ¨à®¢ ¨ï ª« áá ¯à®ä¨«¥©. �¥¬ ¥ ¬¥¥¥, ª ª¯®ª § ®  ¢â®à ¬¨ ¢ à ¡®â¥ [4], ¯à¨ ¢ë¯®«¥¨¨®¡®¡é¥®£® ãá«®¢¨ï ®¤®«¨áâ®áâ¨, ¯®¤à §ã¬¥-¢ îé¥£® ¤®áâ â®çãî â®«é¨ã ª ¢¥àë, ¨á¯®«ì-§®¢ ¨¥ ¯«®áª®© ¯« áâ¨ª¨ á ®¯â¨¬ «ìë¬ ¨â¥à-
æ¥¯â®à®¬ ¯®§¢®«ï¥â ¯®«ãç¨âì ª ¢¨â¨àãîé¨© ¯à®-ä¨«ì, ¥ ãáâã¯ îé¨© ®¯â¨¬ «ì®¬ã ¯® £¨¤à®¤¨- ¬¨ç¥áª®¬ã ª ç¥áâ¢ã ª ¢¨â¨àãîé¥¬ã ¯à®ä¨«î á¡®«¥¥ á«®¦®©  £¥â îé¥© ¯®¢¥àå®áâìî.�á®¡ãî ¯à ªâ¨ç¥áªãî æ¥®áâì ¨¬¥¥â ª ¢¨â¨-àãîé¨© ¯à®ä¨«ì ®¢®£® â¨¯ , á¯à®¥ªâ¨à®¢ ë©á ¯®¬®éìî ¯à¥¤«®¦¥®£® ¥«¨¥©®£® ¯®¤å®¤ ¨ ¨¬¥îé¨© § ç¨â¥«ìãî ¯® ¤«¨¥ ª«¨®¢¨¤ãîá¬®ç¥ãî á ®¡¥¨å áâ®à® ¯¥à¥¤îî ç áâì ¨ ¨-â¥àæ¥¯â®à, áâ®ïé¨©   § ¤¥© ªà®¬ª¥ ¯¥à¯¥¤¨-ªã«ïà® ¨¦¥© é¥ª¥ ª«¨  ¨ ¨¬¥îé¨© ®â®á¨-â¥«ìãî ¤«¨ã � 0:02.�à ¢¥¨¥ á «¨¥©®© ¬®¤¥«ìî ¤«ï á«ãç ï ®ç¥ì¬ «®© ¤«¨ë ¨â¥àæ¥¯â®à  ¯®ª § «® å®à®è¥¥ á®-£« á®¢ ¨¥, å®âï «¨¥©ë© ¯®¤å®¤ ¥ ¤ ¥â ¢®§¬®¦-®áâ¨ ãâ®ç¨âì â®«é¨ã ¯à®ä¨«ï ¢ à ©®¥ ¢å®¤ï-é¥© ªà®¬ª¨.1. ������ ������� ���������������� � ���������� ��������������� áá¬®âà¨¬ ¥«¨¥©ãî § ¤ çã ® ¡¥§ã¤ à®¬®¡â¥ª ¨¨ ª ¢¨â¨àãîé¥© ¯« áâ¨ë á ¨â¥àæ¥¯â®-c �. �. �çª¨ ¤§¥, �. �. �à¨¤¬ , 2000 5
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B OC A  � �
y xz����- 0 t a �ACOBEA�i r r r �����*V0

� V0D --- V1 k �� �E R	 K*F qeD �1 = d+ ifqeF �0 = b+ icr M�¨á. 1. �¨§¨ç¥áª ï ¨ ¢á¯®¬®£ â¥«ì ï ¯«®áª®áâ¨ ¤«ï ¥«¨¥©®© § ¤ ç¨ ®¡â¥ª ¨ï ª ¢¨â¨àãîé¥£® ¯à®ä¨«ï¢ ¡¥§ã¤ à®¬ à¥¦¨¬¥. �å¥¬  § ¬ëª ¨ï �äà®á  á ¢®§¢à â®© áâàã©ª®©à®¬ ¯®â®ª®¬ ¨¤¥ «ì®© ¥¢¥á®¬®© ¦¨¤ª®áâ¨ ¯à¨¯à®¨§¢®«ì®¬ ç¨á«¥ ª ¢¨â æ¨¨ (à¨á. 1). � ª ç¥-áâ¢¥ ¬®¤¥«¨ § ¬ëª ¨ï ª ¢¥àë ¨á¯®«ì§®¢   áå¥-¬  �äà®á  á ¢®§¢à â®© áâàã©ª®©. � ç «® ª®®à-¤¨ â ¯®¬¥é¥® ¢ § ¤îî ªà®¬ªã ¯« áâ¨ë, ¯à¨-ç¥¬ ®áì x  ¯à ¢«¥  ¯® ¯®â®ªã,   ®áì y { ¢¥à-â¨ª «ì® ¢¢¥àå. �ª®à®áâì ¯®â®ª    ¡¥áª®¥ç®-áâ¨ ¯¥à¥¤ ¯« áâ¨®© à ¢  V1. �¡« áâì â¥ç¥¨ï®£à ¨ç¥  á¬®ç¥ë¬¨ ãç áâª ¬¨ [AC], [CO] ¨[OB] ¤«¨ë jACj = lw, jCOj = l ¨ jOBj = ", ¨£à ¨æ ¬¨ ª ¢¥àë ÂE ¨ B̂E. �£®«  â ª¨ ¯« áâ¨-ë �, ã£®«  ª«®  ¨â¥àæ¥¯â®à  ª ¯« áâ¨¥ �,  ã£®« ®âª«®¥¨ï ¯à¥¤ªàë«ª  [AC] { . � ¦®®â¬¥â¨âì, çâ® ¤«ï ¡¥§ã¤ à®£® à¥¦¨¬  ®¡â¥ª ¨ïâ®çª  à §¢¥â¢«¥¨ï ã«¥¢®© «¨¨¨ â®ª  (ªà¨â¨ç¥-áª ï â®çª ) ¤®«¦   å®¤¨âìáï ¢ ¢¥àè¨¥ ª«¨ (ACOB),   ¨¬¥®, ¢ â®çª¥ C. � â ª®¬ á«ãç ¥¤«¨  ¯à¥¤ªàë«ª  lw à áá¬ âà¨¢ ¥âáï ª ª ¥¨§-¢¥áâë© ¯ à ¬¥âà § ¤ ç¨ ¯à¨ § ¤ ®¬ ã£«¥ .�«ï ç¨á«  ª ¢¨â æ¨¨ � � 0 áª®à®áâì   £à ¨æ¥ª ¢¥àë V0 = V1p1 + �. � ª ®¡ëç® ¤«ï áå¥¬ë�äà®á , ¨§-§  ¢«¨ï¨ï ¢®§¢à â®© áâàã©ª¨ E, ¢®¡« áâ¨ â¥ç¥¨ï ¢®§¨ª ¥â ¤®¯®«¨â¥«ì ï ªà¨-â¨ç¥áª ï â®çª  F . �®áª®«ìªã áâàã©ª  ãå®¤¨â  ¢â®à®© «¨áâ �¨¬ ®¢®© ¯®¢¥àå®áâ¨, â® ¡¥áª®¥ç-® ã¤ «¥ ï â®çª  ¯®â®ª D ®â«¨ç  ®â â®çª¨ E.� ¯à ¢«¥¨¥ áâàã©ª¨   ¡¥áª®¥ç®áâ¨ ¢ â®çª¥ E®¡®§ ç¥® ç¥à¥§ ã£®« � (à¨á. 1). � ª¨¬ ®¡à §®¬,¯®áâ ¢«¥ ï ¯«®áª ï § ¤ ç  ®â®á¨âáï ª â¥®à¨¨áâàã© ¨¤¥ «ì®© ¦¨¤ª®áâ¨ [1] ¨ ¬®¦¥â ¡ëâì à¥-è¥  á®®â¢¥âáâ¢ãîé¨¬¨ ¬¥â®¤ ¬¨.

�à¨ á®®â¢¥âáâ¢¨¨ â®ç¥ª ä¨§¨ç¥áª®© z = x+ iy¨ ¢á¯®¬®£ â¥«ì®© � = � + i� ¯«®áª®áâ¥©, ¯®ª -§ ëå   à¨á. 1, ¬¥â®¤ ®á®¡ëå â®ç¥ª � ¯«ë£¨ ¤ ¥â á«¥¤ãîé¥¥ â®ç®¥ à¥è¥¨¥ § ¤ ç¨ ¢ ¢¨¤¥ ¯à®-¨§¢®¤ëå ª®¬¯«¥ªá®£® ¯®â¥æ¨ «  F = ' + i :�(�) = dFV0dz = ei(��)�� � a� + a�=� �� � t� + t��=��� (� � �0) (� � ��0)(� + �0) (� + ��0) ; (1)dFd� = N �(�2 � a2)(�2 � �20 )(�2 � ��20)(�2 + 1)(�2 � �21)2(�2 � ��21)2 ; (2)®âªã¤ z(�) = NV0 ei(��) �Zt �(� + a)1+=� (� � a)1�=�(�2 + 1) ���� + t� � t��=� � (� + �0)2(� + ��0)2(�2 � �21)2 (�2 � ��21)2 d�: (3)�ïâì ®¡é¨å ãá«®¢¨©zC = z(a) = l ei(���); zB = z(0) = " e�i(�+�);z(1)� z(a) = lw ei(��);�(�1) = V1V0 ; I�1 dzd� d� = 06 �. �. �çª¨ ¤§¥, �. �. �à¨¤¬ 



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 3. �. 5 { 16£¥¥à¨àãîâ á¨áâ¥¬ã ¨§ á¥¬¨ ¥«¨¥©ëå ãà ¢¥-¨© ¤«ï ®¯à¥¤¥«¥¨ï ¢®áì¬¨ ¥¨§¢¥áâëå § ¤ ç¨a, t, �0 = b+ ic, �1 = d+ if , N=V1 ¨ lw.�¥à¢ë¥ âà¨ ãá«®¢¨ï ¯¥à¥¯¨á ë ¢ ¢¨¤¥l = NV0 aZt (a� �)1�=� �� + t� � t��=� A(�) d�; (4)" = NV0 tZ0 (a� �)1�=� � t+ �t� ���=� A(�) d�; (5)lw = NV0 1Za (� � a)1�=� �� + t� � t��=� A(�) d�; (6)£¤¥ A(�) = (a+ �)1+=� �(�2 + 1)�� (�2 + 2b� + b2 + c2)(�2 + 2d� + d2 + f2)2(�2 � 2d� + d2 + f2)2 : (7)� §¤¥«¥¨¥ ¢¥é¥áâ¢¥®© ¨ ¬¨¬®© ç áâ¨ ¢ ç¥-â¢¥àâ®¬ ãá«®¢¨¨ ¯à¨¢®¤¨â ª ä®à¬ã« ¬arg(d� b+ i(f � c)) + arg(d� b+ i(f + c))�� arg(d+ b+ i(f + c)) � arg(d+ b+ i(f � c))++� farg(d� a+ if) � arg(d+ a+ if)g+ (8)+�� farg(d� t + if) � arg(d+ t+ if)g =  � �;� = �(d+ a)2 + f2(d� a)2 + f2�=� � �(d+ t)2 + f2(d� t)2 + f2��=� ���(d+ b)2 + (f + c)2��(d+ b)2 + (f � c)2��(d� b)2 + (f � c)2��(d� b)2 + (f + c)2��1; (9)£¤¥ arg � 2 [ 0 ;�[. �ïâ®¥ ãá«®¢¨¥ ¬®¦¥â ¡ëâì § -¯¨á ® ª ª� + 2� 1�1 + a + � � 2� 1�1 � a++ 1�1 � �0 + 1�1 � ��0 � �1�21 + 1� (10)� 2�1�21 � ��21 � �� t�21 � t2 = 0;

¨ ¯®á«¥ à §¤¥«¥¨ï ¢¥é¥áâ¢¥®© ¨ ¬¨¬®© ç áâ¨ ©¤¥¬� + 2� d+ a(d+ a)2 + f2 + � � 2� d� a(d� a)2 + f2++ d+ b(d+ b)2 + (f + c)2 + d+ b(d+ b)2 + (f � c)2�� (d2 + f2 + 1)d(d2 � f2 + 1)2 + 4d2f2� (11)� 12d � �� (d2 � f2 � t2)t(d2 � f2 � t2)2 + 4d2f2 = 0;� + 2� f(d+ a)2 + f2 + � � 2� f(d� a)2 + f2++ f + c(d+ b)2 + (f + c)2 + f � c(d+ b)2 + (f � c)2++ (1� d2 � f2)f(d2 � f2 + 1)2 + 4d2f2� (12)� 12f � 2�� dft(d2 � f2 � t2)2 + 4d2f2 = 0:�ç¥¢¨¤®, § ¤ ç  ¥ ¨¬¥¥â ¥¤¨áâ¢¥®£® à¥è¥-¨ï, ¯®áª®«ìªã ç¨á«® ¥¨§¢¥áâëå ¯à¥¢®áå®¤¨â ª®-«¨ç¥áâ¢® ãá«®¢¨©. �¥¬ ¥ ¬¥¥¥, ¬®¦® ¨á¯®«ì-§®¢ âì ¤®¯®«¨â¥«ì®¥ á®®â®è¥¨¥, ®¯à¥¤¥«ïî-é¥¥  ¯à ¢«¥¨¥ ¢®§¢à â®© áâàã©ª¨ ¢ ¡¥áª®¥ç-® ã¤ «¥®© â®çª¥ E (à¨á. 1). � áç¥âë ¯®ª §ë¢ -îâ, çâ® ã£®« � ¥ ¢«¨ï¥â áãé¥áâ¢¥®   £¨¤à®¤¨- ¬¨ç¥áª¨¥ ª®íää¨æ¨¥âë, ¨ ¯®íâ®¬ã ¥£® ¬®¦®áç¨â âì § ¤ ë¬. � ª ª ª  ¯à ¢«¥¨¥ ¢¥ªâ®-à  áª®à®áâ¨ �(�) = � arg�(�)   £à ¨æ¥ ª ¢¥àë(� = i�, � = 0) ¨¬¥¥â ¢¨¤�(�) = � arg�(i�) = �� +  � 2� arctan a���2 arctan b� � c�2 arctan b� + c�2�� arctan t� ; (13)â® ¢®áì¬®¥ ãá«®¢¨¥ § ¯¨á ® ª ª�(1) = � : (14)�¨áâ¥¬  ãà ¢¥¨© (4){(14) ¯®§¢®«ï¥â ®¯à¥¤¥«¨âì¢á¥ ¥¨§¢¥áâë¥ ¯ à ¬¥âàë § ¤ ç¨ ¨  ©â¨ ª®íä-ä¨æ¨¥â ¤ ¢«¥¨ï   á¬®ç¥®© ¯®¢¥àå®áâ¨:Cnp (�) = 1� j�(�)j2 = 1� ����� � a� + a ����2=�����2 � 2b� + b2 + c2�2 + 2b� + b2 + c2�2 ����� � t� + t ����2�=�; (15)�. �. �çª¨ ¤§¥, �. �. �à¨¤¬  7



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 3. �. 5 { 16£¤¥ � = Re (�) á¢ï§ ® á z á®®â®è¥¨¥¬ (3). �®-íää¨æ¨¥âë ¯®¤ê¥¬®© á¨«ë ¨ á®¯à®â¨¢«¥¨ï CL¨ CD ¤«ï ¡¥§ã¤ à®£® ª ¢¨â¨àãîé¥£® ¯à®ä¨«ïCL + iCD = � il 1Z0 Cnp (�)dzd� d� == � il (1 + �)0@zA � zB � 1V 20 1Z0 dFd� dFdz d�1A (16)� â® ¦¥ ¢à¥¬ï, ¯à¨¬¥ïï â¥®à¨î ¢ëç¥â®¢, ¯®«ã-ç¨¬ á«¥¤ãîé¥¥ á®®â®è¥¨¥ [1], á¯à ¢¥¤«¨¢®¥ ¤«ï¯à®ä¨«ï ¯à®¨§¢®«ì®© ä®à¬ë:CD = 2qV1l �1� V0V1 cos �� ; (17)CL = 2qV1l ��q � V0V1 sin�� ;£¤¥ q ®¡®§ ç ¥â à áå®¤ ¢ ¢®§¢à â®© áâàã©ª¥ E,  � { æ¨àªã«ïæ¨ï ¯® ª®âãàã, ®å¢ âë¢ îé¥¬ã ¯à®-ä¨«ì ¨ ª ¢¥àã. �â¬¥â¨¬, çâ®I�1 dFd� d� = �+ iq¨, ¡®«¥¥ â®£®,q = �N (1 + a2) �(1 + b2 � c2)2 + 4b2c2�2 ((1 + d2 � f2)2 + 4d2f2)2 :�®à¬  ª ¢¥àë § ¯¨á   ¢ ¢¨¤¥z(�) = x(�) + iy(�) = 1V0 �Z0 dFd� expfi�(�)g d� + zB ;£¤¥ dFd� = N �(�2 + a2)�(�2 + b2 � c2)2 + 4b2c2�(1� �2)�(�2 + d2 � f2)2 + 4d2f2�2 :�«¨  ª ¢¥àë Ln ®¯à¥¤¥«¥  ª ªLn = x(�M) ; £¤¥ �(�M ) = �2 : (18)�à®  «¨§¨àã¥¬ à¥è¥¨¥ § ¤ ç¨ ¯à¨ � ! 0,� ! 0, "=l ! 0 ¨ lw=l ! 0, â. ¥. ¢ ¯à¥¤¯®«®¦¥¨¨,çâ® ¯à®ä¨«ì ¢®á¨â ¬ «ë¥ ¢®§¬ãé¥¨ï ¢ ®¤®à®¤-ë© ¯®â®ª. �ç¥¢¨¤®, çâ® â®£¤  a ! +1, �0 ! i(b ! 0 ¨ c ! 1) ¨ t ! 0, ¯à¨ ãá«®¢¨¨, çâ®� = O(1) ¨  = O(1). �®¤áâ ¢«ïï �0 = i + �0, £¤¥

�0 = b+ i(c � 1), ¢ ãá«®¢¨¥ (10),  ©¤¥¬, çâ® ¢ëà -¦¥¨¥ r = d2 � f2 + 1¨¬¥¥â â®â ¦¥ ¯®àï¤®ª, çâ® ¨ 1=a ¨ t. �áâ -¢«ïï â®«ìª® «¨¥©ë¥ ç«¥ë ¢ à §«®¦¥¨ïå ä®à-¬ã« (4){(14), ¯®«ãç ¥¬l � Na24V0(f2 + d20)2 ; " � Na2t2V0(f2 + d20)4 R;lw � NV0a2 Q; � � 2� fa � 2bf � 2�t� ff2 + d20 ;� � 4� d0a + 4bd0 + 4�t� d0f2 + d20 ;�r � 4(c� 1) + 4� d0f2a � 4bd0 + 4�t� d0f2(f2 + d20)2 ;�r � 4(c� 1) + 4d0b+ 8�t� d30f2(f2 + d20)2 ;�+ �2 � � 1a + arctan bc� 1 � b2 � �� t;£¤¥ d0 =pf2 � 1 ; R = 1Z0 ��1 + �1� ���=� d�; (19)Q = 1Z0 �(1� �2)�1 + �1� ��=� d�:�¢®¤ï ¥áâ¥áâ¢¥®¥ ¯à¥¤¯®«®¦¥¨¥, çâ® � == � + O(�),  ©¤¥¬, çâ® (c � 1) � b, ¨ ¯®íâ®¬ãç«¥ë, á®¤¥à¦ é¨¥ (c � 1) á«¥¤ã¥â ¨áª«îç¨âì ¨§¯à¨¢¥¤¥ëå ¢ëè¥  á¨¬¯â®â¨ç¥áª¨å à §«®¦¥¨©.�¥£ª® ¢¨¤¥âì ¨§ ¢ëà ¦¥¨ï (13), çâ® �M ! 1 ¨cos �(�)! 1. �®£¤  Ln � x(1) ¨ ®ª®ç â¥«ì® ¨¬¥-¥¬ Ln � Na216V0f2d20(f2 + d20)2 : (20)�®á«¥ ¯à¥®¡à §®¢ ¨©t � f2 + d202 1pR p"l; lwl � 4(f2 + d20)2 Qa4 ; (21)� � 4fd0�+ 8�d0� 1pR p"l; Lnl � 14f2d20 :� ª ª ª ¯®á«¥¤¨¥ ¤¢  ¢ëà ¦¥¨ï ¥ á®¤¥à¦ â¯ à ¬¥âà �, â® ¬®¦® á¤¥« âì ¢ë¢®¤, çâ® ¢«¨-ï¨¥  ¯à ¢«¥¨ï ¢®§¢à â®© áâàã©ª¨   å à ª-â¥à¨áâ¨ª¨ ¯®â®ª  ¨¬¥¥â ¯®àï¤®ª ¯® ªà ©¥© ¬¥-à¥ �2.8 �. �. �çª¨ ¤§¥, �. �. �à¨¤¬ 



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 3. �. 5 { 16�¨¥©ë¥  á¨¬¯â®â¨ç¥áª¨¥ à §«®¦¥¨ï ¯à®¨§-¢®¤ëå ª®¬¯«¥ªá®£® ¯®â¥æ¨ «  (1) ¨ (2) ¢ ®¢®©á¨áâ¥¬¥ ª®®à¤¨ â ~z = ei�z ¨¬¥îâ ¢¨¤dFV1d~z � 1� 2� �a � 4b ��2 + 1 � 2�� t� ; (22)dFd� � �Na2�(�2 + 1)��4 + 2�2 + (f2 + d20)2�2 :�®ä®à¬®¥ ®â®¡à ¦¥¨¥ ¯¥à¢®£® ª¢ ¤à â  ��¯«®áª®áâ¨   ¢¥àåîî ¯®«ã¯«®áª®áâì u ¯à¨ á®-®â¢¥âáâ¢¨¨ â®ç¥ª � = �1 ¨ u = i� = iru+ u0u ;£¤¥ u0 = 2d0f � pLn=l. �®¤áâ ®¢ª  íâ®£® ¢ëà -¦¥¨ï ¢ (22) ¤ ¥âdFV1d~z � 1� i 2�� tu0pu (u+ u0)++iru+ u0u �4bu0 u� 2� 1a + 2�� t� : (23)d~zdu � (Ln + l) 2u(u2 + 1)2 : (24)� á«ãç ¥ ã«¥¢®£® ç¨á«  ª ¢¨â æ¨¨ � = 0 â®çª¨D ¨ F á«¨¢ îâáï á â®çª®© E (�0 ! i, �1 ! i) ¨ á®-®â¢¥âáâ¢ãîé ï ¥«¨¥© ï § ¤ ç  (à¨á. 2) ¨¬¥¥âá«¥¤ãîé¥¥ â®ç®¥ à¥è¥¨¥:dFV1dz = ei(��)�� � a� + a�=��� � t� + t��=� ;dFd� = N �(�2 � c2)(�2 + 1)3 ;z(�) = NV1 ei(��) �Zt � (� + a)1+=� (� � a)1�=�(�2 + 1)3 ���� + t� � t��=� d�:�¨áâ¥¬  ç¥âëà¥å ¥«¨¥©ëå ãà ¢¥¨©l = aZt B(�) (a � �)1�=� �� + t� � t��=� d�;" = tZ0 B(�) (a � �)1�=� � t+ �t� ���=� d�;

lw = 1Za B(�) (� � a)1�=� �� + t� � t��=� d�;��  + 2� arctan a+ 2�� arctan t = 0;£¤¥ B(�) = NV1 � (� + a)1+=�(�2 + 1)3®¯à¥¤¥«ï¥â ç¥âëà¥ ¥¨§¢¥áâëå c, t, N=V1 ¨ lw.�¨¥©ë¥ ç«¥ë à §«®¦¥¨© ¯à¨ � ! 0¨ "=l! 0�+ 2�� t � 2� 1a ; l � NV1 a24 ; t � 12pRr"l ;lwl � �444 ��+ �� 1pR p"l�4 Q;dFV1d~z � 1� � � � 2�� �� + 1�� ;dFd� � �4 l V1 �(�2 + 1)2 ;£¤¥ R ¨ Q  å®¤ïâáï ¯® ä®à¬ã« ¬ (19). � ª®¥æ,¨á¯®«ì§ãï ª®ä®à¬®¥ ®â®¡à ¦¥¨¥ ¯¥à¢®£® ª¢ -¤à â  � � ¯«®áª®áâ¨   ¢¥àåîî ¯®«ã¯«®áª®áâì u� = iru+ u0u ;£¤¥ u0 = pl, ¯à¨å®¤¨¬ ª á®®â®è¥¨ï¬dFV1d~z � 1� i �ru+ u0u � i �� r "Rl u0pu (u+ u0)d~zdu � 2u: (25)2. ����������� ������������ ¯à¥¤¯®«®¦¥¨¨ ® â®¬, çâ® ª ¢¨â¨àãîé¨©¯à®ä¨«ì ¢®á¨â ¬ «ë¥ ¢®§¬ãé¥¨ï ¢ ¯®â®ª,  á¨¬-¯â®â¨ç¥áª¨©   «¨§, ¯à®¢¥¤¥ë© ¢ ¯à¥¤ë¤ãé¥¬à §¤¥«¥ ¯®ª § «, çâ® «¨¥© ï â¥®à¨ï â¥àï¥â á¢®î¯à¨£®¤®áâì ¢¡«¨§¨ ¯¥à¥¤¥© (á ¯à¥¤ªàë«ª®¬) ¨§ ¤¥© (á ¨â¥àæ¥¯â®à®¬) ªà®¬®ª, ¯®áª®«ìªã ¢ á®-®â¢¥âáâ¢ãîé¨å «®ª «ìëå ®¡« áâïå á ¬ áèâ ¡®¬¯®àï¤ª  O(lw=l) ¨ O("=l) ¢®§¬ãé¥¨ï ¯¥à¥áâ îâ¡ëâì ¬ «ë¬¨. �â® ¯à®ï¢«ï¥âáï ¨ ¢ ¢®§¨ª®¢¥-¨¨ ®á®¡¥®áâ¥© áâ¥¯¥¨ 1=4 ¨ 1=2 ¤«ï äãªæ¨¨áª®à®áâ¨   ¯¥à¥¤¥© ¨ § ¤¥© ªà®¬ª å (á¬. ¢ë-à ¦¥¨ï (23) ¨ (25)).�. �. �çª¨ ¤§¥, �. �. �à¨¤¬  9
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�¨á. 2. �¨§¨ç¥áª ï ¨ ¢á¯®¬®£ â¥«ì ï ¯«®áª®áâ¨ ¤«ï ¥«¨¥©®© § ¤ ç¨ ®¡â¥ª ¨ï ª ¢¨â¨àãîé¥£® ¯à®ä¨«ï¢ ¡¥§ã¤ à®¬ à¥¦¨¬¥ ¯à¨ ã«¥¢®¬ ç¨á«¥ ª ¢¨â æ¨¨�«ï ¯®«ãç¥¨ï ª®àà¥ªâ®£® ¢áî¤ã ¯à¨£®¤®-£® à¥è¥¨ï ¯à¨¬¥¨¬ ¬¥â®¤ áà é¨¢ ¥¬ëå  á¨¬-¯â®â¨ç¥áª¨å à §«®¦¥¨©, ¯®§¢®«ïîé¨© á®ç¥â âì¯à®áâ®âã «¨¥©®© â¥®à¨¨ ¨ â®ç®áâì ¥«¨¥©-®©. �â® ¤®áâ¨£ ¥âáï §  áç¥â ®â¤¥«ì®£® ¯®áâà®-¥¨ï  á¨¬¯â®â¨ç¥áª¨å à¥è¥¨© ¢® ¢¥è¥© ®¡« -áâ¨ ¨ ¢¡«¨§¨ ªà®¬®ª, ¨ ¨å áà é¨¢ ¨ï. �à¨ íâ®¬¢® ¢¥è¥© §®¥ ¢¤ «¨ ®â ªà®¬®ª, £¤¥ x; y = O(1),¤®áâ â®ç® ¯à®áâ®£® «¨¥©®£® à §«®¦¥¨ï,   ¢®¢ãâà¥¨å á«¥¤ã¥â ¨áª âì â®çë¥ ¥«¨¥©ë¥ à¥-è¥¨ï ¢ à áâïãâëå «®ª «ìëå ª®®à¤¨ â å. �®-¤®¡ë© ¯®¤å®¤ å®à®è® § à¥ª®¬¥¤®¢ « á¥¡ï ¯à¨à¥è¥¨¨ è¨à®ª®£® ªàã£  § ¤ ç, á¬.,  ¯à¨¬¥à, [7].2.1. �¥è¥¥ à¥è¥¨¥�® ¢¥è¥¬ ¯à¥¤¥«¥, ¯à¨ � ! 0, � ! 0, �"1 ="=l ! 0 ¨ �"2 = lw=l ! 0, ¯®«ãç¨¬ «¨¥©ãî ª ¢¨-â æ¨®ãî § ¤ çã, ® ¢ ®¢®¬ ª« áá¥ 1�1, çâ®á¢ï§ ® á  «¨ç¨¥¬ ¨â¥àæ¥¯â®à . �¥à¥¬¥áâ¨¬¤«ï ã¤®¡áâ¢   ç «® ª®®à¤¨ â ¢ ¯¥à¥¤îî ªà®¬-ªã ¨ ¢ë¯¨è¥¬ ¨§¢¥áâ®¥ «¨¥©®¥ à¥è¥¨¥ [8] ¤«ïª ¢¨â¨àãîé¥£® ¯à®ä¨«ï á ¨â¥àæ¥¯â®à®¬ á  £¥-â îé¥© áâ®à®®© y = f(x), x 2 [ 0; 1] ª ª à¥è¥¨¥á¬¥è ®© ªà ¥¢®© § ¤ ç¨ ¤«ï ¢¥àå¥© ¢á¯®¬®£ -â¥«ì®© ¯®«ã¯«®áª®áâ¨ � ¢ ª« áá¥ 1�1 (à¨á. 3):�o(�) = dFV0dz = 1 + i Bp�(� + a)+

+is� + a� �1� aZ0 r ta� t �(t) dt� � t + A� + C�; (26)£¤¥ V0 = V1(1 + �=2) { áª®à®áâì   ª ¢¥à¥,z = L �2=�1 + �2�, �(x) = f 0(x),   ¥¨§¢¥áâë¥ ª®-íää¨æ¨¥âë A, B, C ¨ ¯ à ¬¥âà a = 1=pL � 1,á¢ï§ ë© á ¤«¨®© ª ¢¥àë L, ®¯à¥¤¥«ïîâáï ¨§ãá«®¢¨ï § ¬ªãâ®áâ¨ ª ¢¥àë ¨ ãá«®¢¨ï   ¡¥áª®-¥ç®áâ¨Im I�=i �o(�) dzd� d� = 0; �o(i) = 1� �2 ;  â ª¦¥ ãá«®¢¨ï, ¤®áâ ¢«ï¥¬®£® áà é¨¢ ¨¥¬ á «®-ª «ìë¬ à¥è¥¨¥¬ ¤«ï ®¡« áâ¨ ¢¡«¨§¨ ¨â¥àæ¥¯-â®à . �â¬¥â¨¬, çâ® ¤«ï ¤®áâ â®ç® è¨à®ª®£®ª« áá  ¬¥à®¬®àäëå äãªæ¨© f(z) ¢¬¥áâ® ä®à-¬ã«ë (26) áãé¥áâ¢¥® ¡®«¥¥ ã¤®¡¥ â ª  §ë¢ -¥¬ë© ¬¥â®¤ ¯®áâà®¥¨ï ¡¥áª¢ ¤à âãà®£® à¥è¥-¨ï, ¯à¥¤«®¦¥ë© �.�. �¥à¥âì¥¢ë¬ [9].� ¯à®áâ¥©è¥¬ á«ãç ¥ ª ¢¨â¨àãé¥© ¯« áâ¨ë á¨â¥àæ¥¯â®à®¬ ¨¬¥¥¬:�o(�) = 1+ i Bp�(� + a) � i �+ is� + a� �A� +C�;£¤¥ A =rsin �2 ��2 cos � � �4 + � sin � � �4 �+10 �. �. �çª¨ ¤§¥, �. �. �à¨¤¬ 



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 3. �. 5 { 16-6 -6q qq0�a �xL10y z���� �i ������� �� uo = 1 uo = 1vo = ��(� )̂O A B B A O BC (z =1)z = L �21 + �2 ; � =r zL� z ; a = 1pL� 1�¨á. 3. � ®¨ç¥áª ï ¨ ¢á¯®¬®£ â¥«ì ï ¯«®áª®áâ¨ ¤«ï § ¤ ç¨ ® áã¯¥àª ¢¨â¨àãîé¥© ¤ã£¥ á ¨â¥àæ¥¯â®à®¬+B sin2 �2 ;C =rsin �2 ��2 sin � � �4 � � cos � � �4 �++B sin �2 cos �2 ;� = 2� cot �2 � 4B sin3=2 �=2sin �+�4 ; L = cos�2(�2 );  ¢¥«¨ç¨  ª®íää¨æ¨¥â  B ®¯à¥¤¥«ï¥âáï ¨§ áà -é¨¢ ¨ï.2.2. �ãâà¥¨¥ à¥è¥¨ï� ¤ ç  ¢¡«¨§¨ ¨â¥àæ¥¯â®à � áá¬®âà¨¬ § ¤ ç¨, ¢®§¨ª îé¨¥ ¢ ®¡« áâïå,£¤¥ ¢¥è¥¥ à¥è¥¨¥ \¥ à ¡®â ¥â", â¥àï¥â á¢®î¯à¨£®¤®áâì. �à¨ à áâï¦¥¨¨ «®ª «ìëå ª®®à-¤¨ â ¢¡«¨§¨ § ¤¥© ªà®¬ª¨ á ¨â¥àæ¥¯â®à®¬ ¢¬ áèâ ¡¥ 1=�"1 (�"1 = "=l) ¯®«ãç¨¬ å®à®è® ¨§¢¥áâ-ãî ¢ãâà¥îî § ¤ çã ®¡â¥ª ¨ï ¯àï¬®£® ¨-â¥àæ¥¯â®à  (à¨á. 4), £¤¥ ®¡« áâì â¥ç¥¨ï ®£à ¨-ç¥  «ãç®¬ [OB), ®âà¥§ª®¬ ¥¤¨¨ç®© ¤«¨ë [OA]¨ á¢®¡®¤®© ¯®¢¥àå®áâìî ÂB. �ª®à®áâì   ¥©¥¨§¢¥áâ  ¨ ®¡®§ ç¥  ç¥à¥§ U1 (íâ  ¢¥«¨ç¨ ®¯à¥¤¥«¨âáï ¨§ áà é¨¢ ¨ï). �®ç®¥ à¥è¥¨¥ ¯®¬¥â®¤ã � ¯«ë£¨ :�i1(s) = dFU1dZ1 = �s � 1s + 1��=� ; dFds = N1 s;Z1(s) = N1U1 Z s1 s �s + 1s � 1��=� ds;£¤¥ Z1 = X1 + iY1 = (z � 1)=�", N1 ®¯à¥¤¥«¥  ¨§ãá«®¢¨ï ZA = Z1(0) = e��� , ¨«¨�N1U1 Z 10 ��1 + �1� ���=� d� = �N1U1 R = 1:
-6
Z1����

0 �BAB� s����
6

BA
YO0 �B j--- U1 U1 -X

qO1�¨á. 4. �¨§¨ç¥áª ï ¨ ¢á¯®¬®£ â¥«ì ï ¯«®áª®áâ¨¤«ï ¢ãâà¥¥© ¥«¨¥©®© § ¤ ç¨ ®¡â¥ª ¨ï¨â¥àæ¥¯â®à � ¤ ç  ¢¡«¨§¨ ¯¥à¥¤¥© ªà®¬ª¨�à¨ à áâï¦¥¨¨ «®ª «ìëå ª®®à¤¨ â ¢¡«¨§¨¯¥à¥¤¥© ªà®¬ª¨ ¢ ¬ áèâ ¡¥ �"2 = lw=l (¤«¨ ¯à¥¤ªàë«ª  § à ¥¥ ¥¨§¢¥áâ , ® ¬®¦¥â ¡ëâì¨á¯®«ì§®¢   ª ª ¬ áèâ ¡ à áâï¦¥¨ï), ¯®«ãç¨¬¥«¨¥©ãî § ¤ çã á® á¢®¡®¤®© ¯®¢¥àå®áâìî,¯®ª § ãî   à¨á. 5, £¤¥ Z2 = z=�"2 = X2 + iY2.�®ç®¥ à¥è¥¨¥ § ¤ ç¨  ©¤¥® ¢ ä®à¬¥�i2(�) = dFU2dZ2 = �� � i� + i�=� ;�. �. �çª¨ ¤§¥, �. �. �à¨¤¬  11
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�¨á. 5. �¨§¨ç¥áª ï ¨ ¢á¯®¬®£ â¥«ì ï ¯«®áª®áâ¨¤«ï § ¤ ç¨ ®¡â¥ª ¨ï "áà¥§ ®©" ª ¢¨â¨àãîé¥©¯¥à¥¤¥© ªà®¬ª¨dFd� = N2�(�2 + 1);Z2(�) = N2U2 �Zi � (�2 + 1)�� + i� � i��t=� d�;£¤¥ U2 { ¥¨§¢¥áâ ï áª®à®áâì   «®ª «ì®© ¡¥á-ª®¥ç®áâ¨,   ¤«¨  ®âà¥§ª  jOCj = 1 á¢ï§   á¥¨§¢¥áâë¬ ¯ à ¬¥âà®¬ § ¤ ç¨ N2 á®®â®è¥¨-¥¬ jCOj = 1 = N2U2 1Z0 t (1� t2)�1 + t1� t�=� dt:�à é¨¢ ¨¥  á¨¬¯â®â¨ç¥áª¨å à¥è¥¨©�à¨¬¥ïï ¯à ¢¨«® áà é¨¢ ¨ï �à ¤â«ï ¤«ï¢¥è¥£® ¨ ¢ãâà¥¥£® ¯à¥¤¥«®¢, áà áâ¨¬ á ç -«  § ¤ çã ¤«ï ¨â¥àæ¥¯â®à  á ¢¥è¨¬ à §«®¦¥-¨¥¬ (¢ à¥§ã«ìâ â¥ ®¯à¥¤¥«¨¬ ¯ à ¬¥âà B ¨ áª®-à®áâì U2),   § â¥¬ { ¢¥è¥¥ à §«®¦¥¨¥ á à¥è¥-¨¥¬ ¢¡«¨§¨ ¯¥à¥¤¥© ªà®¬ª¨ (íâ® ¤ áâ § ç¥¨ïlw ¨ U1). � ª¨¬ ®¡à §®¬, ¬®¦® ®â¬¥â¨âì, çâ®¢ ¯¥à¢®¬ ¯à¨¡«¨¦¥¨¨ ¨ä®à¬ æ¨ï ¯à¨ áà é¨¢ -¨¨ \â¥ç¥â" ®â § ¤¥© ªà®¬ª¨ ª ¯¥à¥¤¥©. �à ¢-

¨¢ ï  á¨¬¯â®â¨ª¨ ¢ëà ¦¥¨ï ¤«ï ª®¬¯«¥ªá®-á®¯àï¦¥®© áª®à®áâ¨ �o(z) ¯à¨ z ! 1 ¨ �i1(Z1)¯à¨ X1 !�1,  ©¤¥¬, çâ®U1 = V0; B = ��� cot �2 sin�1 �2 r �"R:�§ áà é¨¢ ¨ï �o(z) ¯à¨ z ! 0 ¨ �i2(Z2) ¯à¨X2 !+1 ¯®«ãç¨¬ U2 = V0 ¨lwl = �444 Q �paC + Bpa�4 == �4Q44  �2 sin � � �4 � � cos � � �4 � ��r �"R sin �2!4 ;£¤¥ ¢¥«¨ç¨  Q ®¯à¥¤¥«¥  ä®à¬ã«®© (19). � ¦®¯®¤ç¥àªãâì, çâ® ¯®«ãç¥ë¥ ¯à¨ áà é¨¢ ¨¨ à¥-§ã«ìâ âë ¤«ï ¯«®áª®© ¯« áâ¨ë á®¢¯ ¤ îâ á ¯à®-¢¥¤¥ë¬ ¢ ¯à¥¤ë¤ãé¥¬ à §¤¥«¥  á¨¬¯â®â¨ç¥áª¨¬  «¨§®¬ ¥«¨¥©®© § ¤ ç¨, á¬. ¢ëà ¦¥¨ï (21)¨ (23).�®áâ ¢®¥ ¢áî¤ã à ¢®¬¥à® ¯à¨£®¤®¥  á¨¬-¯â®â¨ç¥áª®¥ à¥è¥¨¥ ¯®«ãç¥® ¯®  ¤¤¨â¨¢®¬ã¯à ¢¨«ã:�c(z) = �o + �i1 + �i2 � �oi1 � �oi2 ;£¤¥ ¢¥àå¨© ¨¤¥ªá oi ®¡®§ ç ¥â ¢ãâà¥¥¥ à §-«®¦¥¨¥ ¢¥è¥£® ¯à¥¤¥« .�à¥¨¬ãé¥áâ¢   á¨¬¯â®â¨ç¥áª®£® ¯®¤å®¤  ¯¥-à¥¤ ª« áá¨ç¥áª¨¬ «¨¥©ë¬ ®ç¥¢¨¤ . �ää¥ªâ¨¢-®áâì áà é¨¢ ¥¬ëå  á¨¬¯â®â¨ª ®á®¡¥®  £«ï¤-  ¤«ï § ¤ ç¨ ®¡â¥ª ¨ï ¯à®ä¨«ï (ª«¨ ) á ¨§®£ã-â®©  £¥â îé¥© áâ®à®®© (¨¦¥© é¥ª®©), ª®£¤ ¯®«ãç¥¨¥ ¥«¨¥©®£® à¥è¥¨¥ á¢ï§ ® á ¨§¢¥áâ-ë¬¨ ç¨á«¥ë¬¨ âàã¤®áâï¬¨.3. ��������� ����������� §à ¡®â ë©   «¨â¨ç¥áª¨© ¬¥â®¤ à¥è¥¨ï¥«¨¥©®© ¯«®áª®© § ¤ ç¨ ®¡â¥ª ¨ï ¯« áâ¨ë á¨â¥àæ¥¯â®à®¬ ¨ ª«¨®¢¨¤®© ä®à¬®© ¢å®¤ïé¥©ªà®¬ª¨ ¬®¦® ¨á¯®«ì§®¢ âì ¤«ï ¯à®¥ªâ¨à®¢ ¨ïáã¯¥àª ¢¨â¨àãîé¨å á¥ç¥¨© ªàë«ì¥¢ ¨ £à¥¡ëå¢¨â®¢. �« ¢ ï ®á®¡¥®áâì ¬¥â®¤  { ãç¥â ª«¨-®¢¨¤®© ä®à¬ë ¨ ¡¥§ã¤ à®£® à¥¦¨¬  ®¡â¥ª -¨ï ¢å®¤ïé¥© ªà®¬ª¨ { ¯®§¢®«ï¥â ãâ®ç¨âì ¢ ¦-¥©è¥¥ ãá«®¢¨¥ ®¡¥á¯¥ç¥¨ï ¯à®ç®áâ¨ ¯à®¥ªâ¨-àã¥¬®£® ¯à®ä¨«ï ¢ ¥¥ ®ªà¥áâ®áâ¨. �¨¥©®¥ à¥-è¥¨¥   «®£¨ç®© § ¤ ç¨, ®¡áã¦¤¥®¥ ¢ à ¡®-â¥  ¢â®à®¢ [4], ¢ ¯à¨æ¨¯¥ ¥ ¯®§¢®«ï¥â ®æ¥¨âìâ®«é¨ã ª ¢¥àë ¢ à ©®¥ ¢å®¤ïé¥© ªà®¬ª¨. �¤àã£¨å â®çª å å®à¤ë, ª ª ¯®ª § «¨ ¯à¨¢¥¤¥ë¥12 �. �. �çª¨ ¤§¥, �. �. �à¨¤¬ 



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 3. �. 5 { 16¨¦¥ áà ¢¨â¥«ìë¥ à áç¥âë, «¨¥©®¥ à¥è¥¨¥ã¤®¢«¥â¢®à¨â¥«ì® ®æ¥¨¢ ¥â â®«é¨ã ª ¢¥àë,(á¬. â ¡«. 1).� á«ãç ¥ 2%-£® ¨â¥àæ¥¯â®à  (á¬. â ¡«. 2) § -¬¥â®¥ à §«¨ç¨¥ ¢ § ç¥¨ïå â®«é¨ë ª ¢¥à-ë á¢ï§ ® á ¨¬¥îé¨¬áï ª ç¥áâ¢¥ë¬ ®â«¨ç¨-¥¬ ä®à¬ë â¥ç¥¨ï ¢ «¨¥©®¬ ¨  á¨¬¯â®â¨ç¥áª®¬¨ ¥«¨¥©®¬ à¥è¥¨ïå. �¥©áâ¢¨â¥«ì®, à áá¬ -âà¨¢ ¥¬®¥  á¨¬¯â®â¨ç¥áª®¥ ¨ ¥«¨¥©®¥ à¥è¥-¨ï ¢ íâ¨å á«ãç ïå ¯à¥¤¯®« £ îâ á¬®ç¥ë© ª«¨-®¢¨¤ë© ãç áâ®ª § ç¨â¥«ì®© ¤«¨ë   § á -áë¢ îé¥© áâ®à®¥ ¯à®ä¨«ï, â®£¤  ª ª «¨¥©®¥à¥è¥¨¥ ¥ ¯à¥¤¯®« £ ¥â â ª®£® ãç áâª .�®ïá¨¬ ¯®¤à®¡¥¥ áà ¢¨â¥«ìë¥ ¤ ë¥ à¥-è¥¨ï § ¤ ç¨ ¢ ¥«¨¥©®©,  á¨¬¯â®â¨ç¥áª®© ¨«¨¥©®© ¯®áâ ®¢ª å, á®¤¥à¦ é¨¥áï ¢ â ¡«. 1¨ 2. �®¤ç¥àª¥¬, çâ® ç¨á«¥ë¥ à¥§ã«ìâ âë, ¯®-«ãç¥ë¥ ¢ à ¬ª å ¥«¨¥©®£® ¨  á¨¬¯â®â¨ç¥-áª®£® ¯®¤å®¤®¢, ®â«¨ç îâáï ¤«ï ¢á¥å ¯à®ä¨«¥©  ¤¥áïâë¥ ¤®«¨ ¯à®æ¥â , ¯®íâ®¬ã ¢ â ¡«¨æ å ®¨®¡ê¥¤¨¥ë.�á¥ ¯¥à¥¬¥ë¥ ¢ § ¤ ç¥ ®¡¥§à §¬¥à¥ë ¯® å®à-¤¥  £¥â îé¥© áâ®à®ë ª ¢¨â¨àãîé¥£® ª«¨  l¨ ¢¥«¨ç¨¥ áª®à®áâ¨  ¡¥£ îé¥£® ¯®â®ª    ¡¥á-ª®¥ç®áâ¨ V1. �â¬¥â¨¬, çâ® ¢ à áç¥â å à áá¬®-âà¥ á«ãç © ¨â¥àæ¥¯â®à ,  ª«®¥®£® ¯®¤ ¯àï-¬ë¬ ã£«®¬ ª ¨¦¥© é¥ª¥ ª«¨ .� ¥«¨¥©®© ¯à®¥ªâ¨à®¢®ç®© § ¤ ç¥ á«¥¤ãî-é¨¥ ¯ à ¬¥âàë áç¨â îâáï § ¤ ë¬¨: ç¨á«® ª -¢¨â æ¨¨ �, ã£®«  â ª¨ � (ã£®«  ª«®  ¨¦¥© é¥-ª¨ ª«¨ ), ®â®á¨â¥«ì ï ¤«¨  ¢ë¤¢¨£  ¨â¥à-æ¥¯â®à  ", à áâ¢®à ª«¨   (íâ®â ¯ à ¬¥âà ¥ãç¨âë¢ «áï ¢ à ¬ª å «¨¥©®© â¥®à¨¨), áã¬¬ à-ë© ª®íää¨æ¨¥â á®¯à®â¨¢«¥¨ï âà¥¨ï ¨ ¤àã-£¨å ¥ª ¢¨â æ¨®ëå á®áâ ¢«ïîé¨å á®¯à®â¨¢«¥-¨ï CDf .�à¥¡ã¥âáï  ©â¨:� ®â®á¨â¥«ìãî ¤«¨ã ¢¥àå¥© é¥ª¨ ª ¢¨â¨àã-îé¥£® ª«¨  (¯à®ä¨«ï) lw;� ª®íää¨æ¨¥â ¯®¤ê¥¬®© á¨«ë CL;� ¯®«ë© ª®íää¨æ¨¥â á®¯à®â¨¢«¥¨ï, áª« ¤ë-¢ îé¨©áï ¨§ ª ¢¨â æ¨®®£® ¨ ¥ª ¢¨â æ¨-®®£® CD� = CD + CDf ;� £¨¤à®¤¨ ¬¨ç¥áª®¥ ª ç¥áâ¢® CL=CD�;� ¬ ªá¨¬ «ìãî ®â®á¨â¥«ìãî â®«é¨ã áâ -¤ àâ®£® â¥«  �, ª®â®à®¥ ¬®¦® ¢¯¨á âì ¢¯à¥¤¥« å å®à¤ë ¯à®ä¨«ï ¢ ¯à®áâà áâ¢® ¬¥¦-¤ã  £¥â îé¥© áâ®à®®© (¨¦¥© é¥ª®© ª«¨- ) ¨ «¨¨¥© â®ª , á®áâ®ïé¥© ¨§ á¬®ç¥®©

¢¥àå¥© é¥ª¨ ª«¨  ¨ áå®¤ïé¥© á ¥¥ ¯®¢¥àå-®áâìî ª ¢¥àë, ®¯à¥¤¥«ï¥¬®© ¨§ â®ç®£® à¥-è¥¨ï ¥«¨¥©®© § ¤ ç¨; § ¬¥â¨¬, çâ® áâ -¤ àâ®¥ â¥«®, ¯à¨ïâ®¥ ¢ áâ âì¥, ¨¬¥¥â ¯«®-áªãî  £¥â îéãî áâ®à®ã, á®¢¯ ¤ îéãî á¨¦¥© é¥ª®© ª«¨ , ¨ ¯ à ¡®«¨ç¥áªãî § á -áë¢ îéãî:y(x) = �x(2� x) ¯à¨ 0 � x � 1: (27)� ª¨¬ ®¡à §®¬, § ç¥¨¥ � ®¯à¥¤¥«ï¥âáï â®«-é¨®© ª ¢¥àë   § ¤¥© ªà®¬ª¥ ª ¢¨â¨àãî-é¥£® ª«¨  (¯à®ä¨«ï);� ¬ ªá¨¬ «ìãî ®â®á¨â¥«ìãî ãá«®¢ãî â®«-é¨ã �LE áâ ¤ àâ®£® â¥« , ¨¬¥îé¥£®ã£®«  ¬¥¦¤ã ¯ à ¡®«¨ç¥áª®© ¢¥àå¥© ¨ ¯«®á-ª®© ¨¦¥© áâ®à®®© ¯à¨ x = 0. �¥£ª® ¢¨-¤¥âì, çâ® ¤«ï ®¯¨á ®£® ¢ëè¥ áâ ¤ àâ®£®â¥«  �LE = =2. �®£¤  ¥£® § á áë¢ îé ï ¯®-¢¥àå®áâìy(x) = �LEx(2� x) ¯à¨ 0 � x � 1 :�¬ëá« ¤¢ãå ¯®á«¥¤¨å ¢¥«¨ç¨ (�LE ¨ �) § -á«ã¦¨¢ ¥â ¯®ïá¥¨©. � à ¡®â å [4 { 6] ¯®ª § -®, çâ® ®á®¡®¥ ¢¨¬ ¨¥ á«¥¤ã¥â ã¤¥«ïâì ãá«®¢¨î®¡¥á¯¥ç¥¨ï ¯à®ç®áâ¨. �â® ãá«®¢¨¥ ¯®¤à §ã¬¥-¢ ¥â ¤®áâ â®çãî â®«é¨ã ª ¢¥àë ¤«ï ¢¯¨áë¢ -¨ï ¢ë¡à ®£® áâ ¤ àâ®£® â¥«  ¬¥¦¤ã  £¥-â îé¥© ¯®¢¥àå®áâìî ¯à®ä¨«ï ¨ ¢¥àå¥© ¯®¢¥àå-®áâìî ª ¢¥àë. �á®, çâ® § á áë¢ îé ï áâ®à®-  ¢¯¨á ®£® â¥«  ¬®¦¥â ¥ á®¢¯ ¤ âì á £à ¨æ¥©ª ¢¥àë, â. ¥. ¤®«¦® ¢ë¯®«ïâìáï ®¡®¡é¥®¥ãá«®¢¨¥ ®¤®«¨áâ®áâ¨ â¥ç¥¨ï:0 � TSB(x) � Tcav(x) ¯à¨ lw < x < 1; (28)£¤¥ Tcav(x) { à á¯à¥¤¥«¥¨¥ â®«é¨ë ª ¢¥àë,TSB(x) = �T SB(x),   T SB(x) ®¡®§ ç ¥â à á¯à¥¤¥-«¥¨¥ ®â®á¨â¥«ì®© â®«é¨ë áâ ¤ àâ®£® â¥« ¯® å®à¤¥. �§ ¢ëà ¦¥¨ï (27) á«¥¤ã¥â, çâ®T SB(x) = x(2� x)¨ dT SBdx = 2 ¯à¨ x = 0;®âªã¤  ã£®« à áâ¢®à  ¯¥à¥¤¥© ªà®¬ª¨ áâ ¤ àâ-®£® â¥«  á ¬ ªá¨¬ «ì®© ®â®á¨â¥«ì®© â®«é¨-®© �LE à ¢¥ SB = 2�LE. �®íâ®¬ã ¤«ï § ¤ ®£®ã£«   ¯®«ãç ¥¬, çâ® ¬ ªá¨¬ «ì ï â®«é¨  áâ -¤ àâ®£® â¥«  �LE = 2 :�. �. �çª¨ ¤§¥, �. �. �à¨¤¬  13



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 3. �. 5 { 16: SC section - -�¨á. 6. �®¢ë© â¨¯ ª ¢¨â¨àãîé¥£® ¯à®ä¨«ï¢ ¡¥§ã¤ à®¬ à¥¦¨¬¥�§ áª § ®£® ¢ëè¥ ïá®, çâ® ¬¥ìè ï ¨§ ¢¥«¨-ç¨ � ¨ �LE ®¡¥á¯¥ç¨¢ ¥â ¢ë¯®«¥¨¥ ®¡®¡é¥®£®ãá«®¢¨ï ®¤®«¨áâ®áâ¨ â¥ç¥¨ï ¢ ¯à®¥ªâ¨à®¢®ç-®© ¥«¨¥©®© § ¤ ç¥ ¤«ï ª ¢¨â¨àãîé¥£® ¯à®ä¨-«ï ¢ ¡¥§ã¤ à®¬ à¥¦¨¬¥ ¥ â®«ìª® ¢¡«¨§¨ ¯¥à¥¤¥©ªà®¬ª¨, ® ¨ ¯® ¢á¥© å®à¤¥ ¯à®ä¨«ï. �â¨ ¤¢  ¯ à -¬¥âà  ¢¥áì¬  ã¤®¡ë, ¯®áª®«ìªã ¯®§¢®«ïîâ ¢ëïá-¨âì á ¬®áâ®ïâ¥«ìãî à®«ì ®£à ¨ç¥¨© ¯® â®«-é¨¥ ¢ ®á¨ª¥ ¨ ¯® ¢á¥© å®à¤¥. �á«¨ �LE > �, â®á«¥¤ã¥â â®«é¨ã ®á¨ª  ¢¡«¨§¨ ¢å®¤ïé¥© ªà®¬ª¨  ®âà¥§ª¥ å®à¤ë 0 � x � lw ã¢¥«¨ç¨âì ¯® áà ¢¥-¨î á â®«é¨®©, ®¯à¥¤¥«ï¥¬®© § ª®®¬ à á¯à¥¤¥-«¥¨ï TSB(x), ¯à¨ïâë¬ ¤«ï áâ ¤ àâ®£® â¥«  ¢¢ëà ¦¥¨¨ (28). � ¯à¨¬¥à, ¨§ â ¡«. 1 ¢¨¤®, çâ®®â®á¨â¥«ìãî â®«é¨ã ¯à®ä¨«ï ®ª®«® ¯¥à¥¤¥©ªà®¬ª¨ (  1:43% ¤«¨ë å®à¤ë) ã¦® ã¢¥«¨ç¨âìá 0:0958 ¤® 0:1745, â. ¥. ¯®çâ¨ ¢¤¢®¥,   à á¯à¥¤¥-«¥¨¥ â®«é¨ë ¬®¤¨ä¨æ¨à®¢ âì, çâ®¡ë ã£®« à á-â¢®à  ¯¥à¥¤¥© ªà®¬ª¨ á®¢¯ « á § ¤ ë¬ ã£«®¬à áâ¢®à  ª«¨   = 20o.�«¥¤ã¥â ¯®¤ç¥àªãâì, çâ® à¥è¥¨¥ ¯à®¥ªâ¨à®-¢®ç®© § ¤ ç¨ ¢ à ¬ª å «¨¥©®© â¥®à¨¨ ¯®«ãç¥-® á ¨á¯®«ì§®¢ ¨¥¬ ®âªàëâ®© ¬®¤¥«¨ § ¬ëª ¨ïª ¢¥àë [4],   ¨¬¥®, ¬®¤¥«¨ �ã-� ¡ã«ë ¨ ¥ ¯®-§¢®«ï«® § ¤ ¢ âì ã£®« . � â ¡«. 1 ¨ 2 "«¨¥©- ï" â®«é¨  áâ ¤ àâ®£® â¥«  �, ¯®«ãç¥ ï ¢¯à®æ¥áá¥ à¥è¥¨ï «¨¥©®© § ¤ ç¨, ª®âà®«¨à®-¢ « áì ¢ 100 â®çª å ¯® å®à¤¥ ¯à®ä¨«ï.� «¨§ ¤ ëå ¢ â ¡«¨æ¥ 1 (â®ç®¥ ¥«¨¥©-®¥ à¥è¥¨¥) ¯®ª §ë¢ ¥â, ¢ ç áâ®áâ¨, çâ® ¯à¨®âáãâáâ¢¨¨ ¨â¥àæ¥¯â®à  ¤«¨  ¢¥àå¥© á¬®ç¥-®© é¥ª¨ ª«¨  ®ç¥ì ¬ «  ¨ á®áâ ¢«ï¥â ¬¥¥¥ 1%¯à¨ ã£«¥  â ª¨ � < 4o ¨  = 20o. � â® ¦¥ ¢à¥-¬ï ®â®è¥¨¥ �LE=� ¤®áâ â®ç® ¢¥«¨ª®,   ¨¬¥-®: 7:12, 3:82, 2:52, 1:82, 1:36 ¤«ï � = 1; 2; 3; 4¨ 5 £à ¤ãá®¢ á®®â¢¥âáâ¢¥®. �®£« á®¢ ¨¥ ¥-«¨¥©®£® ¨ «¨¥©®£® à¥è¥¨ï ¤«ï § ç¥¨© �,CL ¨ £¨¤à®¤¨ ¬¨ç¥áª®£® ª ç¥áâ¢  á®åà ï¥âáï ¢

¯à¥¤¥« å 20%. �«ï § ¤ ®£® ª®íää¨æ¨¥â  ¥-ª ¢¨â æ¨®®£® á®¯à®â¨¢«¥¨ï CDf = 0:008 ¬ ª-á¨¬ «ì®¥ £¨¤à®¤¨ ¬¨ç¥áª®¥ ª ç¥áâ¢® á®áâ ¢«ï-¥â 6:89 (17:5 ¤«ï ¨¤¥ «ì®£® ª ç¥áâ¢ ) ¨ á®®â¢¥â-áâ¢ã¥â "®¯â¨¬ «ì®¬ã" ã£«ã  â ª¨ � � 3o. �â¬¥-â¨¬, çâ® á ã¬¥ìè¥¨¥¬ ¢¥«¨ç¨ë ª®íää¨æ¨¥â âà¥¨ï ®¯â¨¬ «ì®¥ § ç¥¨¥ ã£«   â ª¨ ¢ à á-á¬ âà¨¢ ¥¬®¬ á«ãç ¥ â ª¦¥ ã¬¥ìè ¥âáï ¨ ãª -§ ë© íªáâà¥¬ã¬ ®âáãâáâ¢ã¥â. � â ª®¬ á«ãç ¥¯à®¥ªâë© ã£®«  â ª¨ ¡¥à¥âáï  ¨¬¥ìè¨¬ ¢®§-¬®¦ë¬, ã¤®¢«¥â¢®àïîé¨¬ ãá«®¢¨î ®¡¥á¯¥ç¥¨ï¯à®ç®áâ¨ ¯à®ä¨«ï (®¤®«¨áâ®áâ¨ â¥ç¥¨ï).� «¨§ ¤ ëå ¢ â ¡«. 2 ¯®ª §ë¢ ¥â, çâ® ¤ ¦¥¨â¥àæ¥¯â®à á ®â®á¨â¥«ì®© ¤«¨®© 0.02 áãé¥-áâ¢¥® ¢«¨ï¥â   ª àâ¨ã â¥ç¥¨ï. �â®á¨â¥«ì- ï ¤«¨  ¢¥àå¥© á¬®ç¥®© é¥ª¨ ª«¨  ¤®áâ¨£ -¥â 14, 17, 22, 39 ¨ 66% ¯à¨ � = 4:2, 4:5, 5:0, 6:0 ¨7:0 £à ¤ãá®¢ á®®â¢¥âáâ¢¥®. �® áãâ¨, ¥«¨¥©®¥à¥è¥¨¥ ¯à¨¢¥«® ª ¯à®¥ªâ¨à®¢ ¨î ®¢®£® â¨¯ áã¯¥àª ¢¨â¨àãîé¨å á¥ç¥¨© á ¨â¥àæ¥¯â®à®¬ ¨ª«¨®¢¨¤®© ¢å®¤ïé¥© ç áâìî, á¬®ç¥®© á ®¡¥¨åáâ®à®, ¯à¨ íâ®¬ ªà¨â¨ç¥áª ï â®çª  à á¯®«®¦¥ ¢ ¢¥àè¨¥ ª«¨ , çâ® ®¡¥á¯¥ç¨¢ ¥â "¡¥§ã¤ àë©"à¥¦¨¬ ®¡â¥ª ¨ï, (à¨á. 6).�®¤ç¥àª¥¬, çâ® áà ¢¥¨¥ á «¨¥©ë¬ à¥è¥-¨¥¬, ¯à¨¢¥¤¥®¥ ¢ â ¡«. 2, ¥ ¢¯®«¥ ª®àà¥ªâ®,¯®áª®«ìªã ¢ «¨¥©®© ¯®áâ ®¢ª¥ § ¤ ç¨ ¯à¥¤¯®-« £ «®áì, çâ® ¢¥àåïï ¯®¢¥àå®áâì ¯à®ä¨«ï ¯®«-®áâìî ¯®ªàëâ  ª ¢¥à®©. �¨¤®, çâ® á®£« á®¢ -¨¥ áãé¥áâ¢¥® ãåã¤è ¥âáï ¯® áà ¢¥¨î á ãà®¢-¥¬, á®®â¢¥âáâ¢ãîé¨¬ â ¡«. 1. �é¥ ®¤¨¬ ®â«¨-ç¨¥¬ ï¢«ï¥âáï ®âáãâáâ¢¨¥, ¢ ¯à¨æ¨¯¥, íªáâà¥¬ã-¬  ã ªà¨¢®© § ¢¨á¨¬®áâ¨ ª ç¥áâ¢  ®â ã£«   â ª¨,â ª ª ª ª®íää¨æ¨¥â ¯®¤ê¥¬®© á¨«ë ¤«ï ¯à®ä¨-«¥© ®¢®£® â¨¯  ã¬¥ìè ¥âáï á à®áâ®¬ ã£«   â -ª¨ (¢ ®â«¨ç¨¥ ®â ¯à®ä¨«¥© ¡¥§ ¨â¥àæ¥¯â®à  ¨§â ¡«. 1). �à¨ íâ®¬ â®«é¨  ª ¢¥àë ®ª §ë¢ -¥âáï ¨§¡ëâ®ç®© (¯à¨ïâë© § ª® à á¯à¥¤¥«¥¨ï14 �. �. �çª¨ ¤§¥, �. �. �à¨¤¬ 



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2000. �®¬ 2 (74), N 3. �. 5 { 16� ¡«. 1. �¨á«¥ë¥ à¥§ã«ìâ âë, ¯®«ãç¥ë¥ ¢ à ¬ª å ¥«¨¥©®£® ¨  á¨¬¯â®â¨ç¥áª®£® (NLT{MAE) ¨«¨¥©®£® (LT) ¯®¤å®¤®¢ ¤«ï ª ¢¨â¨àãîé¥£® ¯à®ä¨«ï ¡¥§ ¨â¥àæ¥¯â®à . �¨á«® ª ¢¨â æ¨¨ � = 0:05, à áâ¢®àª«¨   = 20o, �LE = =2 = 0:1745, CDf = 0:008¯à®ä¨«ì # ¯®¤å®¤ � (£à ¤) lw � CL CL=CD�NLT{MAE 0.00236 0.0245 0.0603 6.651.1 LT 1o | 0.0298 0.0785 8.38jNLT-LTj/NLT (%) | 17.8% 23.2% 20.6%NLT{MAE 0.00128 0.0457 0.0728 6.831.2 LT 2o | 0.0459 0.0830 7.61jNLT-LTj/NLT (%) | 0.4% 12.3% 10.2%NLT{MAE 0.00490 0.0692 0.0910 6.891.3 LT 3o | 0.0661 0.1010 7.60jNLT-LTj/NLT (%) | 4.5% 9.9% 9.3%NLT{MAE 0.0143 0.0958 0.1089 6.451.4 LT 4o | 0.0868 0.1237 7.44jNLT-LTj/NLT (%) | 9.4% 13.6% 13.3%NLT{MAE 0.0350 0.1282 0.1234 5.651.5 LT 5o | 0.1078 0.1483 7.08jNLT-LTj/NLT (%) | 15.9% 16.8% 20.2%� ¡«. 2. �¨á«¥ë¥ à¥§ã«ìâ âë, ¯®«ãç¥ë¥ ¢ à ¬ª å ¥«¨¥©®£® ¨  á¨¬¯â®â¨ç¥áª®£® (NLT{MAE) ¨«¨¥©®£® (LT) ¯®¤å®¤®¢ ¤«ï ª ¢¨â¨àãîé¥£® ¯à®ä¨«ï á ¨â¥àæ¥¯â®à®¬ ®â®á¨â¥«ì®© ¤«¨ë 0:02. �¨á«®ª ¢¨â æ¨¨ � = 0:05, à áâ¢®à ª«¨   = 20o, �LE = =2 = 0:1745, CDf = 0:008¯à®ä¨«ì # ¯®¤å®¤ � (£à ¤) lw � CL CL=CD�NLT{MAE 0.141 0.202 0.350 5.142.1 LT 4.2o | 0.138 0.453 7.70jNLT-LTj/NLT (%) | 31.7% 22.7% 33.2%NLT{MAE 0.169 0.220 0.347 5.022.2 LT 4.5o | 0.144 0.461 7.46jNLT-LTj/NLT (%) | 34.5% 24.7% 32.7%NLT{MAE 0.225 0.253 0.339 4.442.3 LT 5o | 0.155 0.475 7.08jNLT-LTj/NLT (%) | 38.5% 28.6% 37.3%NLT{MAE 0.389 0.335 0.311 3.332.4 LT 6o | 0.176 0.501 6.42jNLT-LTj/NLT (%) | 47.5% 37.9% 48.1%NLT{MAE 0.658 0.526 0.259 2.262.5 LT 7o | 0.198 0.529 5.86jNLT-LTj/NLT (%) | 62.4% 51.0% 61.4%â®«é¨ë áâ ¤ àâ®£® â¥«  á®¢¥àè¥® ¥ á®®â-¢¥âáâ¢ã¥â â®«é¨¥ ª«¨ ) ¨ ¢¥«¨ç¨  �LE áâ ®-¢¨âáï ®á®¢ë¬ ¯ à ¬¥âà®¬ § ¤ ç¨: ¨¬¥® ¥£®á«¥¤ã¥â ¨á¯®«ì§®¢ âì ¢ ª ç¥áâ¢¥ ¬ ªá¨¬ «ì®© ®â-®á¨â¥«ì®© â®«é¨ë ¯à®ä¨«ï, ¯®áª®«ìªã ¢á¥£¤ �LE < �, ¢ ®â«¨ç¨¥ ®â ¤ ëå ¨§ â ¡«. 1. �â ª,¤«ï ¢á¥å ¯à®ä¨«¥© ¢ â ¡«. 2 ¯à¨ïâ® �LE = =2.� ª¨¬ ®¡à §®¬, ¯à¨¢¥¤¥ë¥ ç¨á«¥ë¥ à¥§ã«ì-â âë ¯®ª § «¨, çâ® ¯à¥¤«®¦¥ë© ¥«¨¥©ë© ¯®¤å®¤ ¯®§¢®«ï¥â ¯à®¥ªâ¨à®¢ âì áã¯¥àª ¢¨â¨àã-îé¨¥ á¥ç¥¨ï ª ª âà ¤¨æ¨®®© ä®à¬ë (¡¥§ ¨-â¥àæ¥¯â®à  ¨ á ã¢¥«¨ç¥®© ¨ ª®âà®«¨àã¥¬®©â®«é¨®© ¢å®¤ïé¥© ªà®¬ª¨   ¬ «®¬ ãç áâª¥ å®à-¤ë), â ª ¨ á¥ç¥¨ï ®¢®£® â¨¯  á à §¢¨â®© ª«¨®-¢¨¤®© ä®à¬®© á¬®ç¥®© ¯¥à¥¤¥© ç áâ¨ ¯à®ä¨-«ï ¯à¨ ®â®á¨â¥«ì®© ¤«¨¥ ¨â¥àæ¥¯â®à  ®ª®«®2% ¨ ¡®«¥¥.�. �. �çª¨ ¤§¥, �. �. �à¨¤¬  15
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