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#»ª¼en¼vd«À�
²k¼�a

°�°o�Ç«»«ÀwAºBª�ejq̄ºjB«ºB¼{Aºk®«jAkT«A»£s½°°»�¼L�̈±¦�njjAkT«A ±̈́�«
·T�o½mQHL½o�U,SwA�¼ª�°¥½±�°�½o�ºo«AºjB«©v]³�®½A/SwA²k{³T{B¢̄A»́½kM
SÄo]³Mk½B{/k̄A³T�o£nB�³MAn»U°B�T«ºBµ²±¼{¬C¼¼LU°�¼�±Unjk®aoµ;SwBª�e·ªµ
»£sÇ½°¼ªÇµ,SwAoiFTÇ«°̈k�T«ºBª�e·ªµ¼M�oTz«³�ºA»¦��̈ ±́�«B́®US�£¬A±TM
xo½mQnjnAo�U°oUA±Uq¼̄°ºk®«jAkT«AT{B¢̄A»́½kMS¦�³M/SwA»�¼L�ºB¼{Aºk®«jAkT«A
²BÇ¢̄BÇMS¼ªÇ�½A²s½°³M°²kz̄S½B®�¬Ak®aºk®«jAkT«A�±�±«�¼�j¼¼LU³M,̈±́�«½A
pA³�ºA³̄±£³M;SwA²k{��A°}d�jn±«oTª�k½k]ȳAj�Mo½lºBµ³T�B½pAoYFT«°oUk½k]
pA»U°B�TÇ«°oUk½kÇ]¼¼LU,j±{»«²jAj¬Bz̄³§B�«½Anj³�³̄±£¬Bªµ,¬±®�BUB®¼wMA¬B«p

/SwA²kz̄³ÄAnAºk®«jAkT«A°k�M ±̈́�«
ºo½o�U³�©½A²k¼{±�,kTª«©v]¶nBMnjB®¼wMAWeBL«pA©¼�Tv«ºo¼£²óMBM,³§B�«½Anj
¶p±Çe³M�¦�T«B́®UAnjAkT«A�±�±«BU©¼̄CoM²°À�³M/©¼®�³�o�jAkT«A ±̈́�«pAk½k]HTLv̄
³ÇM°nÇ½ApA/©Ç½n°CnBª{³Mq¼̄k½k]ȳAj�±�±«pA»zhMAn¬C°©¼®¼L̄�d«ß»¦��̈±¦�

/©½A²jo�³]±Uq¼̄»�B½nnj¬Ck®̄Bªµ©¼µB�«°jAkT«A ßSLv̄

/º±®¼wRB¼�¼L�,RB~Th«²B¢Twj,kTª«²B¢Twj,»�¼L�©v],k�M,jAkT«A:Bµ²rA°k¼¦�
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³«Øk�«
jB�MA©µ°k®�³]±UȳAj(»¦��)»�¼L�§Ak�MB«ºBµ³L®]³M©µ³�»T�o�«³M»MB¼Twj
½Anj/SwA�«B]S�o�«³M»MB¼Twjnj̈B£¼Tvh̄,jo¼£oMnjAn¬C(»Mo\U)»�¼L�
³Ç�ºq½BªÇU°j±{»Ç«³TÇ{AjoÇM¬B¼«pA»Mo\U°»¦��WeBL«¬B¼«�nB�U,²B£k½j
,jo�½°n½Anj/k̄B«»«ºB]oM,SwA»T�o�«¶p±e°jx°n°Bµpo«¶k®®�}hz«
ºk�Mk®aB«A»®¼�keA°ßS¼��A°�½²±]°pA»́]°�¼�±U¥��T«»T�o�«¶p±eoµ
½A/k̄nAjo¢½k�½³MSLv̄»¦¼ª�Uºjo�½°n»T�o�«�¦Th«ºBµSeBwAm§°SwA
©¦�¼M�oTz«B́ C̄³MTiAjoQ³�»UB�±�±«¬jB́¯y¼QnjBMAnWeBL«¼M»¢Tw±¼Q
·§q®Ç«³ÇMAnjAkT«A�±�±«³§B�«½A/jo�nAo�oMB½°jAj¬Bz̄¬A±U»«,SwA³�v¦�°
³§B�Ç«½A·�§Æ«½oU©́«/kµj»«nAo�WdM¬±̄B�³�v¦�°©¦�¼M�oTz«»«±́�«
Ç½A¶k®̄BMBUpBÇMWdÇM¶±¼{/SwAjAkT«AWdMnj�¦Th«»T�o�«ºBµ²jAj¼M�ª]
,¬Ck®̄BÇ«RB�±�±«°,jAkT«A�±�±«¶nBMnjBª�eWeBL«njo£A³�SwAS¼��A°
,j±{»«»�̄»TeB½°k̄B«»«R±�v«o¢½j¶p±e�w±U»T�o�«¶p±e�½ºBµ²jAj

/SwA»TiB®{x°n¥��«³�¦M,Sv¼̄»TiB®{S�o�«¥�z«
³]±ÇUoTª�»�¼L�©v]njjAkT«A ±̈́�«³M³�v¦�°©¦�¬B��d«°¬Ao�̄KeB�
jAkT«A¶nBMnjn±z�¥iAjnj»¦�Tv«·§B�«,²k̄nB¢̄n°o«°»wnoMtBwAoM/k̄A²jo�
WdLÇ«¬CpA»zhMnjB½°<©v]>WdL«¥½lK¦�AjAkT«AWdM/SwA²kz̄³T{B¢̄
²k̄nB¢̄¼z¼Q·§B�«¥¼ª�UºBTwAnnjS�¼�enj³�,°ny¼Q·§B�«/SwA²k{bo�«
Swj³ÇMº±®¼ÇwSªÇ�enjjAkTÇ«A ±̈́�«pAR°B�T«y¼MBª�ºo½o�U©µ(1),SwA
Rn±Ç�³ÇMAn»Mo\ÇU©¦Ç�³MBÇz«©¼µB�«,²j±MWdMºB�T�A³�B]oµ©µ°kµj»«

/SwA²jo�bo�«»�¼L�U



   
   

 

83Êº±®¼wRB¼�¼L�nj»�¼L�©v]ºk®«jAkT«A ±̈́�«

³¦Ãv«bo�
Ç½A°k̄A��T«»�¼L�©v]Tv̄AjkTª«nj¬Bª¦v«ºBª�eºq¼¢̄AoMK\�U·̄±£³M
±̈́�Ç«�ÀÇioMo¢½jRnBL�³M/k̄A³Tv̄Aj»UAl°�°o�«»�¼L�©v]njAnS��
AnK¼�oU½A»��M°k̄A³Tv̄AjRn±�°²jB«pAK�o«An¬C»ioM³�»�¼L�©v]
SªÇ�e¬A°o¼Q°¬±¼�Ao{A,¾Bz«ºBª�ejq̄©v]ºk®«jAkT«A ±̈́�«,k̄A²jo�»�̄
±µBªM,Ø»�¼LØ�§A©v\¦§BªØ̄áA>:kv½±̄»«jB«Ajo¼«,³̄±ª̄ºAoM/SwA²k{³T�o½mQ³¼§B�T«»¦Ç�VÀÇØX§ARB́Ç\§A»Ç�GØkTªÇ«³T¼µB«oµ±]°³T�¼L�g®w¬±�½¬E,Ø»�¼L�©v](2)</³UAl¹LUo«»�³§Aḿ�/�À�á¿A
»�>:kv½±̄»«,³̄±ª̄ºAoM°k®�»«k¼½FUAn©v]ºk®«jAkT«A½ABµnBMq¼̄ Ank�BØ¦«

(3)</©v\§A±́�¹YÀX§AjB�MÑÀ§ÀMB�¬B�¬áAoµ±\§A¤B�½¬E©¼v�T§AAmµ
³M©v]pAAnB®�«¼ªµoLT�ª§AnjRB�oL§A±MAq¼̄°(4)¥¼~dT§Anj¬BMpo«MnB¼®ª́M
BMºq¼aoµnj̈ Bv]A·ªµ³�®½AoM¬B��½M»eJBT�nj¥¼��MA(5)/k®µj»«Swj
k¼�FU,k̄A�oTz«,�ª�°�o�°¤±�,³̄B£³wjB�MA¬j±MAnAjnj,k®{BMR°B�T«©µ
»§±�pAj±z̄»§Bi³TL§A³�oµ±]oµ>:k½±£»«³«B̄±UoQnjq¼̄�Ao{Ag¼{(6)/k®�»«
¬C¬j±ÇM»́½kÇMoÇMn±Ç®§A¥Ç�B¼Çµnj°(7);<©¼̄A±i©v]An¬CB«»�ª�°»�o�°
B®́ Q°ºpAnjº°nj°,j±MRnB{A³Mj±~�«³�SwA¬C©v]³�¬AkM>:k®�»«c½o~U

(8)</ŚL{_¼µ»Mj±Mºn°j°
°B®¼wMA³�»Un±�¬Bªµ³MAnºk®«jAkT«A°k�M ±̈́�«q¼̄oiFT«ºBª�e°Bª¦�
¹ª�d§A¹½AkMnj»ÄBL�BL�³«BØ¦�,³̄±ª̄ºAoM/k̄A³T�o½mQ,k̄A²jo��¼�±U k̈�T«·�wÀ�
oµ±\§A»µ»T§A¹¼ªv\§A¥�A»��oTzU¹�¦Th«H«Bv]A�B®µ¬EK½n¿>:kv½±̄»«
¤B~ÇUA°loµ±Ç]±Çµºm§A©v\§BÇ�>:kv½±̄»Ç«q¼Ç̄ (9)</VÀX§ARB́\§A»�kTªª§A
ºBÇµtnjnjºoǾ�Ç«jBTÇwA¼®̀ ªÇµ(10)</VÀÇX§ARAjAkTÇ«¿A³¼Ç��o�Ç½¬A�ª½:kv½±̄»«B�{°RB\̄,RAnB{A
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B«³�SwA½A,jnAk̄RBLYA³MZB¼TeA°SwA»́½kM°{°n³̀ C̄©v]JBMnj
½AÂX«/k̄nAjAn³̄B£³wjB�MAS¼¦MB�B¼{A½A³�©¼®¼M»«j±i¥MB�«njAn»½B¼{A

(11)/�ª�°�o�°¤±�ºAnAjSwA»Ã¼{JBT�
³wnj¬CjAkT«A,©v]»£s½°½oU{°n>:k½±£»«³�v¦�xp±«Cnjq¼̄bBL~«³Ø¦§AS½C
²nBÇ{A³TÇ�̄Ç½A³ÇMBµnBÇMAnkÇ�·�v¦Ç�nj»¦«CºjA±]³Ø¦§AS½Cq¼̄ (12)</SwAŚ]
o«A,jAkT«A°,SwA³̄B£³wRB́]njºj±ª�jAkT«A,³¼ªv]Rn±�¥~�>:k®�»«
(14)</SwAkTª«ß̈B́MA»M°{°n̈ ±́�«,©v]¥~�>(13);<SwA¥~dT«°¥��§BM³�RnB�jBUj±Mxo½mQjn±«B®�«½A°jo��¼®~UAn»�¼L�©v]±�wnAJo�nj

q¼Ç̄¬CpAuQ/joÇ��¼�±ÇU°�oÇ�jAkTÇ«A�jAoTÇ«An²jBÇ«°»�¼LÇ�©v]Á±�A
²jo�k¼½FU©¼�Tv«o¼�B½°©¼�Tv«An©v]ºk®«jAkT«A»Mo\U°»¦��̈±¦�¬Ak®ªz̄Aj

/k̄A³T�o£nB�³M°
±̈́�«°B®�«¬Bª¦v«ºBª�e°³�wÀ�nBYCnj³�S�£¬A±U»«SÄo]³M°n½ApA
°k½k]o¼v�U°³T�B¼̄o¼¼�U¤BwnAqµpAy¼M¤±�nj»�¼L�©v]ºk®«jAkT«A°jAkT«A

/SwA³T{Ak̄³®¼«p½Anj»ª¦�ºBµS�oz¼QBMKwB®T«�¼�±U
B®¼wMAjq̄ºk®«jAkT«A ±̈́�«

ºB®�«³M¾»{jAkT«A³̄±ª̄ºAoM(16)/SwAxoTv£°ApAnjºB®�«³MS�§nj(15)jAkT«A
,¬B«pRk«°¤±�ºB®�«³M¬B«pjAkT«A,¬C¬j±M»̄¿±�ºB®�«³M²AnjAkT«A°,¬CºApAnj
/SwA¬k{²k¼z�ºB®�«³Mq¼̄T{AjjAkT«A/SwAoª�¤±�̈±́�«³MRB¼ejAkT«A°
»½B��B½»̄B�«yz�B½ºk®«jAkT«A,»�¼L�©v]»UAl»£s½°¼Tvh̄B®¼wMAjq̄
B½»½B��jAkT«A³w¬Cnj¬A±TM³�SwAºoµ±]»�¼L�©v]k½±£»«B®¼wMA/SwA
�o�j±ª�©µoM°j³M°jAnB́ C̄,BµjAkT«A½An±~UºAoMº°(17)/jo��o�»̄B�«
(19),»®¼Ç�S¼�Ç�A°�½·§q®Ç«³ÇM,»�¼LÇ�©v]pA³�SwA¬C©́«·T�̄(18)/k®�»«



   
   

 

85Êº±®¼wRB¼�¼L�nj»�¼L�©v]ºk®«jAkT«A ±̈́�«

/SwA©v](ºoµ±])»UAl,»£s½°½AAo½p;jo�K¦wAnºk®«jAkT«A»£s½°¬A±U»ª̄
S��³�¦M,Sv¼̄S¼ª� ßS��,SwAºA³Tw±¼QS¼ª�jAkT«Ak®aoµo¢½jRnBL�³M
,S��½ApA¬A±U»ª̄An©v]°;©¼µj»«SLv̄¬C³MAn̈ ±́�«½A³�SwA»ªv]
Ç½A/joÇ��¦Çi¬Co½B�̄°»«ō°»T�w,ºjow°»«o£k®̄B«»�ÒoÒ��B�°Ak®̄B«°,k̄A²jo�¤B�{AAn»�½q¼�ºB��pA»zhM³�»�¼L�ºB¼{A¶kµBz«BMµlAn»£s½°
»£sÇ½°,ºk®Ç«jAkTÇ«AAm§/k®�»Ç«ZBT®TwA,SwA�oTz«B¼{A·ªµnj»£s½°½A³�®½A
©¼µB�«µl,̈Bv]A»½B��B½»̄B�«yz�½ApA³TL§A/SwA»�¼L�̈Bv]A·ªµ�oTz«
³�j±{»«o¼L�U©v]¬B�«°SÃ¼µ,¥�{,©\e³MB́ C̄pA³�jpBw»«q¼̄AnºoU»Äq]
¶k{k¼�Ç«B½j°kd«ºk®«jAkT«A¥�Be,©\e,¤BX«ºAoM/k̄AK¦w°��°,o¼¼�U¥MB�
»½B��yz�B½°»̄B�«ºk®«jAkT«A½A²A±£/SwAoLTw°B®́Q,ApAnjŚ]³wnj©v]
RnBL�³M/jo�n±~U°�o�k«B�T«jAkT«A³w»ªv]oµnj¬A±U»«³�SwA¬C̈ Bv]A
jAkTÇ«A³Çw¬A±U»Ç«©µ°jo��o�©v]nj©µoMj±ª�jAkT«A³w¬A±U»«©µo¢½j
B̈v]Anj(³̄B£³w)jAkT«Ä ±́�«Am§/jn°Ck½kQ»®¼�·̄±£³M»�¼L�©v]�½njAnk«B�T«
(1)¥�{/j±{»ª̄��̄²k®®�nBLT�A»�̄BM³\¼T̄nj°;ºnBLT�A³̄SwA»�¼�e»�¼L�

/kµj»«¬Bz̄,k̄A²k{�o�©µoMj±ª�jAkT«A³w¬Cnj³�An»�¼L�©v]

(20)�°o�« k«B�T« jAkT«A ³w BM »�¼L� ©v] :1 ¥�{
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ºA²s½°¼�Uºk®«jAkT«A½A/SwA»UAl,©v]ºk®«jAkT«A³�k®�»«k¼�FUB®¼wMA
njAn»®¼�Ç«ºBµjAkT«A¬A±U»«B«A;Sv¼̄»~hz«»ª�nAk�«_¼µ³Mo�B̄°jnAk̄
°ºoµ±]©v]njo¢½j²k{»Øª�°¼�«·̄B£³wjAkT«A ±̈́�«½A/jo��o�©v]B½¥ß£k®̄B«,o½mQ¥�{»ªv]nj�°o�«·̄B£³wºBµjAkT«A³�ºA³̄±£³M;Sv¼̄»UAl
BM,(jo¼£»«Anj±iº°Be�o�¥�{²nA±ªµ³�»�½B«)JCB½,(o½mQ¥�{k«B])̈±«
k«B�TÇ«jAkTÇ«A³w»®�½,³¼§°A»�o�²B¢Twj°k®�o¼¼�Uk̄A±U»«©v]¥�{o¼¼�U
nj,j±Ç{¥½kLÇU,oÇ¢½jk«B�T«jAkT«A³w³M»®�½,ºo¢½j²B¢Twj³M,³¼§°A�°o�«
©Çv]°joµºAoM»UAl»£s½°�½³MBX«³M,©v]ºk�M³w»½B��yz�³�³�»§Be
ºAoÇM/k®�»Ç«³]±ÇUq¼Ç̄©Çv]R¿Beo¼¼�U³M»TeB®¼wMA(21)/SwAnAo�oM²nA±ªµ
S§Be³woµnj,jnAjj±]°(nBhM)pB£°�½B«,(g½)k«B]¥�{³w³M³�JC³̄±ª̄
¬CoMB®¼wMA³�»ª́«·T�̄/k̄o¼¼�U¤Benj¬C»Øª�ºBµjAkT«AB«A,SwAjAkT«Ak]A°¬Cnj³̄B£³wjB�MA�o�Am§,SwAk®«jAkT«AHUAl©v]¬±a³�SwA½Ak®�»«k¼�FU
o½mQ¬B�«A¥¼§j½kM©v]nj³̄B£³wºBµjAkT«A�o�,u��oMB½°,j±{»«�ª«
pA»{B̄©v]S¼ªv]Am§/SwAnAjn±ioMºk®«jAkT«A»UAl»£s½°pA©v]³�SwA
»̄B�«ºjAjnAo�²B¢Twj�½�o�S¦�³M³̄,SwA³̄B£³wºBµjAkT«A�o�¬B�«A
±̈�Ç«³�SwAºA»£s½°ºk®«jAkT«A/©µoMj±ª�°j³M°j�h§A©¼�Tv«k�M³wk®̄B«
jB�MA�o�¬B�«AB®¼wMA³�SwA¥¼§j¼ªµ³M/jB�MA ßS¼¦��³̄,SwA©v]S�¼�e
»ioM³MgwBQ,S�j½A(22)/An¬CS¼¦��³̄,k®�»«jnA°©v]�½o�UnjAn³̄B£³w
¬±£B̄±£R¿B�«°KT�nj³�SwA»�o�jAkT«A°»UAljAkT«A�¦ipA»{B̄R¿B�{A
,j±ÇMº°BÇv«»ªÇv]jB�ÇMAoÇ£A,¤BX«ºAoM³�nAo�½kM;k̄±{»«°k̄A²k{bo�«
ºBµBTwAnnj©v]³�®½A�½o�UAm§°;Sv¼̄}hz«¬C�ª�°�o�°¤±�³\¼T̄nj
º°o�©v]nj³�®½AB½°(23),Sv¼̄c¼d�,SwA³T�B½jAkT«A�ª�°¤±�°�o�
nj/jnAk̄�ª�°�o�°¤±�o¢½jRnBL�³M°Sv¼̄xjB�MA¼Mºq½BªU_¼µÁ±�A
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o£A³̄±ª̄ºAoM/k̄AºjAjnAo��ª�°¤±�°�o�³�SwAc�A°Á°A³�S�£k½BMgwBQ
¬j±Mºk�M³wo�®«»v��À�A¬j±Mº°Bv«S¦�³M,k{BMK��«�½¥�{³M©v]
°B®́ QÖjAkT«A Äk�³�®½A/k®�»ª̄»�̄³̄B£³wRB́]njAn¬Cºk®«jAkT«A°j±{»ª̄¬Cºk®«jAkT«A»UAlS��³M»�Mn°SwA²k®®�nBLT�AjAjnAo�³M³TvM,k{BMApAnj̈ Ak�
;SwA©v]»ª�k�MpAR°B�T«Â«B�»UAlºk®«jAkT«Ao¢½jRnBL�³M/jnAk̄©v]
xoMBM³�®½A©µ°jo�n±~U°�o�An³̄B£³wjB�MA¬A±U»«©µº°o�©v]njH¼̄BY

(24)/jn°Ck½kQ»®¼�·̄±£³MAnjAkT«A³w½AKwB®T«
»̄Bªv]oµ±]S¼µB«³�®½AoM»®L«RnB�j·½o�̄ŚMBz«,q¼¢̄AS�¢{ºA³̄±£³M
yhMnj³�»�¼�±U,³®¼«p½Anj/SwAnB¼vMB®¼wMA·½o�̄pA²o��½ABM,SwAjAkT«A
RnB�j(25)/SwA³T�̄½Ak½Æ«,SwA²k«C<RnB�jo�̄pA²jB«>·§B�«pA²jB«°jAkT«A

:k½±£»«³�v¦�¤±�Anj
B«A,SwA»�B�»½B́®U³MkµkMB«³Moµ±]pA»TiB®{³�®½AºAoM»T��oµ³ao£
°kµj»Ç«¥¼�zUAnoµ±]RAl°S�¼L�³�Svµoµ±]njS���½³z¼ªµ
³�SwA�ª�°�o�°¤±�njjAkT«A«j±~�«/SwA¬C�MBUo¢½jRB��·ªµ
S�¼LÇ�¶k®µj¥¼Ç�zU³Ç�³z½kÇ̄AB½SwA»̄Bªv]oµ±]S�¼L�¶k®µj¥¼�zU

(26)/SwA²k®z½k̄Aoµ±]
BMAn»T¼ª�¤°A·¦µ°nj>:SwAo½mQn±~Ub±�°³M³�k̄Aj»«»¦~T«S¼ª�An²jB«º°
°B®́ Q,ApAnjnjjAkT«AB½¥~T«©�An¬CÁ±ª�«³�wÀ�³�©®�»«n±~Uq½BªU°b±�°
SwAo½mQn±~ÇUb±�°³MºjB«ºB¼{Anj³�ºA»£s½°½oU©́«(27)</k®«B̄»«AoLTw
Ç½ApoÇ«°kÇe¥�BÇe³�[SwA]»¦�{[°],AoLTw°B®́ Q°ApAnjnjjAkT«AB½©\e>
³�An»½Bµq¼a·ªµo£A³�k½±£»«°k®�»«³ÄAnAAn̈ ±«¤BX«RnB�j(28)</SwAjAkT«A
°̈oÇ̄ ,jAkTÇ«AºAnAj³Ç�k̄B«»Ç«»�BÇMºq¼Ça©¼®Ç��mÇe¬CpAk̄nAk̄�¦�U ±̈«³M
�¦ThÇ«ºBµ¥Ç�{³ÇMAn¬C¬A±U»Ç«³Ç�SwAÇ½A ō̈pAn±�®«(29)/SwAo½mQS�oe
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uPÇw/jnAjAn»µB®T«B̄(¥�{)RAo¼¼�Uxo½mQjAk�TwA³�SwA»ªv]̈±«/jn°Cnj
,jpAjoQ»«©v]|A±ic¼�±U³M²nBM°jgwBQnj?Sv¼ajAkT«A½A³�kwoQ»«RnB�j
²k̄nB¢̄S{AjoM¤Beoµ³M/k®�»ª̄³ÄAnAn±inj»hwBQ½jB¼®MywoQ½AºAoMÂª�°
¬B�±v¦¼�°B®¼wMA³̀ C̄oMºq¼a,jAkT«A ±̈́�«»�o�«°c¼�±UnjRnB�j³�SwA¬C
¬BªµAnB¼{ARAlo£A²°À�³M/k½Aq�A»ª̄,k̄A²jo�bo�«,RnB�jpAy¼Q°,º°pAuQ
k½±£»Ç«uT¼Ç̄K½¿³Ç�³̄±£¬Bªµ²B£¬C,k®�»«�o�RnB�j³̀ C̄k®̄B«,©¼̄AkMjAkT«A
,SwA²k{¤B�{A¾»{½A�w±U³�»½B��°,¡®wk®̄B«kTª«¾»{�½¬B¼«»U°B�U
nj/SwAjAkTÇ«A©Çv]»UAlºBµ³�BipA»�½B́®UB®¼wMA�½o�UnjB«A;j±MkµA±h̄
½ApAuQ³�)»ª¼¦�U©v]¬B¼«�o�,©½o½mPMAnRnB�j¥�̄o£Aº±®¼wo��UJ±anBa

(30)/S�nkµA±i¬B¼«pA,»®µl¥¼¦dU·¦eo«nj»Te,»�¼L�°(j±{»«»�o�«
kTªÇ«²B¢TÇwjS½B́¯»M¬A±U»« B̈v]A»̄B�«»UAlyz�oM»®TL«tBwA½AoM
³̄±£¬Bªµ,¤BX«ºAoM/jo���°GnBLT�A,©v]»½B���¼�±UnjB½,©v]ºAoM»̄B�«
²B¢TÇwj,©ÇµoMj±ª�©¼�Tv«jAkT«A³w¬A±U»«¥¼�Tv«K��«©v]�½ºAoM³�
²B¢TÇwjoÇM²°ÀÇ�¬A±U»Ç«º°oÇ�©v]�½ºAoM,S�o£o�̄nj,©ÄB��h§A©¼�Tv«
²oÇ½Aj°jºBTwAnnj¬CjAkT«A°j³�,jo�nBLT�Aq¼̄º°o�ºk�M³w²B¢Twj,²k{jB½
/SwAn±Mq«jAkT«A°joMj±ª�¶o��B�{ºBTwAnnj̈±wjAkT«A°©µoMj±ª�·ª¼��
/©µoMj±ª�°j³M°j³̄°k®{BM©¼�Tv«³̄k®̄A±U»«jAkT«A³w½A»¦�S§Benj½AoMB®M
»®�Ç½,SwAbo�Ç«B®¼wÇMARB¼�¼LÇ�nj³�©v]·�Bi¼Tvh̄,�¼�±U½ABM
©v]»½B��·�Bi,�¼̄B�«nj�®½A³̀ C̄BM»̄Ak®aR°B�U,²k{¼�T«ºk®«jAkT«A
»ÇUAnl·�±ª\«©v]�¼wÀ��¼̄B�«nj/jnAk̄,j±{»«²k̄A±i(»�¼L�)»�½q¼�
SdURAnl·¦�B�o£A¤Be;k®�»«oQAn»®¼�«ºB��,nBTw±¼Q�½Rn±�³M³�SwA
oÇ£A°,j±{»«²k̄A±i(31)K¦�©v],k̄BªMSMBY²nA±ªµ»]nBi°»¦iAj¥«A±�
©Çv],(̈±Ç«k®̄BÇ«)k®{BÇMyioÇa°S�oÇenjo¢½kÇ�½³ÇMSLÇv̄©ÇÇv]RAnl



   
   

 

89Êº±®¼wRB¼�¼L�nj»�¼L�©v]ºk®«jAkT«A ±̈́�«

©Çv]ºk®Ç«jAkTÇ«ABÇ½»½B��yz�,S§Be°joµnj/j±{»«²k¼«B̄(32)o½mQ¥�{
RB¼�¼LÇ�nj»̄B�«ßkTª«ß©v]̈±́�«BM»U°B�USMBM½ApA°j±{»«³T�o£�°o�«°»�¼LÇ�)»�¼̄BÇ�«ºBµ°o¼Ç̄k®̄B«,»]nBi¥«A±�,K¦�©v]nj/k̄nAk̄º±®¼w
An³¼§°A�°o�«�±�i,�¦Th«ºBµ¬Ak¼«°»�½oT�§A°»UnAoe,(ºov�B½ºnBL]A
³¼§°A ß�°o�«ºBµjAkT«Ao£A³̄±ª̄ºAoM/k®µj»ª̄o¼¼�U,B́ C̄¼MºB½A°p°jAkT«Ao�̄pA
�ª«k®aoµ;k®̄B«»«»�BMk«B�T«°©¼�Tv«q¼̄o¼¼�UpAuQ,k®{BMk«B�T«°©¼�Tv«
nj/(K¦Ç�©Çv]¬An°j°S�oepA»{B̄)k{BM²jo�o¼¼�UB́ C̄Ś]°¬B�«SwA
»UAl)k¼�½ABM;k®®�»«o¼¼�UB½A°p°BµjAkT«A,»]nBi¥«A±�oYAoM,o½mQ¥�{©v]
nAo�oÇM¬BÇ�BªÇ�³̄BÇ£³ÇwRB́Ç]njºk®«jAkT«AS¼�Bi³�(ºjAjnAo�³̄,»�¼�e°
nj,j±{ºk�M³w»�¼L�©v]�nB�ºo¼¼�U�±̄oµ³̀ B̄®ao¢½jRnBL�³M/k̄B«»«
¥MBÇ�»®¼�Rn±�³M°�o�¥MB�¬B�Bª�¥�Tv«·̄B£³wºBµjAkT«A³T�B½o¼¼�U ß©v]/k̄Aºo¼£²pAk̄A°²nB{A
¤Beoµnj³��]o«B½³¼§°A¬B«pÇpB�Cnj³�kz�»«o½±~U³MAn»ªv](2)¥�{
jo¼£»«nAo�RAo¼¼�U�o�«nj¬±a°SwA¥¼�Tv«K��«¥�{³MÇSwAºjAjnAo�
njuPw°K��«»�o�njSvh̄³�»MCk®̄B«)j±{»«¥½kLU¥�{º°o�©v]³M
nj)ºk®«jAkT«A»UAl»£s½°pAS¼��°°joµnj©v]/(SwA²k{³Th½nº°o��o�
ºk�M³w²B¢Twj¬A±U»«©v]°joµºAoM,ª�nj/SwAnAjn±ioM(³̄B£³wRB́]
ºBÇµjAkT«A¥�{K��«©v]ºAoM¬A±U»«²°À�³M/jo��o�An©ÄB��h§A©¼�Tv«
k«B�T«º°o�AnBµjAkT«A¥�{º°o�©v]ºAoM°jo��o�k«B�T«ß©¼�Tv«An³̄B£³w,³TÇ�̄Ç½A/SwA�ªÇ«�Ç�°S½B́¯»M,»̄B�«ºBµ²B¢Twj·¼L�Unj/S�o£o�̄nj
nj)»�ÒoÒ�¼L«,k®�»«o�lºjk�¤BX«¬CºAoM°¬B¼MS�j³MB®¼wMA³�³̄±£¬Bªµk¼�pAk̄A±U»ª̄q£oµ©v],S§Be°S¼��°oµnjB«A;SwB́ C̄¬j±M(ºjAjnAo�B\®½A
/jjo£¥½kLUjB�MApAjo\«B½°ºk�M°j©v]³M¤BX«ºAoM°;j±{Bµn¬j±Mºk�M³w
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(33)/j±{»« ¥½kLU º°o� ©v] ³M S�oe ¤Ài nj ³� ¥�{K��« ©v] :2 ¥�{
ºAoÇM/SwA©Çv]»½B���o~U¶k®µj¬Bz̄³�SwA»UAlºA³�Bi,jAkT«A½AoMB®M
³�³̄±£¬Bªµ/j±{»«RBLYA©v]nj³̄B£³wjB�MA�o�ß¬j±M�ª«,³�Bi½A¼¼LU
³Ç�kÇ̄A©ÇµpA¥�Tv«S¼ª�³w,ºk�M³wºB��njjB�MA½A,k{kµA±i²jAj¬Bz̄

/k®{BM³½°Ap°¤±�pA»L¼�oUk®̄A±U»«
,̈±́�«¼Tvh̄nj/jo¼£»«nB�³MB®�«°jnjAnºk®«jAkT«AB®¼wMA,n±Mq«�B�°ABM
nAk�«_¼µ³Mo�B̄³�SwA»½B��ºBTwAn³wnj»�¼L�©v]»UAlyz�ºB®�«³MjAkT«A
³�k®�»«S½B�ëBv]A»UAlß�oTz«S¼�Bi�½pAB́®U³�¦M,Sv¼̄»~hz«»ª�
k½o\U¤±~d«,³�Bi½A/SwA»�B½n�¼�±U°ºo¼£²pAk̄A¥MB�S¼ª�¬C»®¼��½jB~«
S�o�Ç«u®Ç]pAAm§;SwA²kÇ{¥�Be©v]R°B�T«�A±̄A¶kµBz«BM³�SwA»®µl
/jo�RBLYAAn¬CÂ��°S{Aj»veS{AjoM¬A±U»«B́®U»UAljAkT«ApA/SwAºk½o\U
,nAk�«o�̄pAjAkT«A½A/SwA¼�«»Øª�ºBµBTwAnB½BµjAkT«A³Mo�B̄,B®�«¼«°ju®]pA°k½C»«nBª{³MS¼ª�S��Am§;SwAo¼¼�U¤Benj³Tw±¼QSLv̄°,Ś]
Am§;SwA»�¼L�ºB¼{ABM»½°nB½°nnjozM©¼�Tv«·Mo\U¥�BeB®�«½A/SwA�o�



   
   

 

91Êº±®¼wRB¼�¼L�nj»�¼L�©v]ºk®«jAkT«A ±̈́�«

/joÇ�³v½B�Ç«°ºo¼Ç£²pAkÇ̄A¬A±U»«An»�ÒoÒ�jAkT«A/SwA»Mo\US�o�«u®]pA/SwAºo¢½j�¼�j�nj³M³TvMA°,©¼µB�«pA Äk�oµ�¼ª�°¥«B��nj³�SwAc�A°
/k̄A±i»�ÒoÒ�jAkT«AAn̈ °j̈ ±́�«°»UAljAkT«AAnSvh̄̈±́�«¬A±U»«

BµjAkT«A¬j±Mºk�M³w
oTª�̈ Bv]A»�̄³M©�eB«A;k̄A³Tv̄Aj��B�T«k�M³wk]A°An»�¼L�©v]Bª�e·ªµ
¥¼¦dÇUpA»{BÇ̄ ³̄B£³wjB�MA°k�M ±̈́�«¤Beoµnj/k̄A²jAk̄k�M³wpAoTz¼MB½°
ºk�M³w³M©�eB¼{A»]nBiS�¼�epA�nB�¥��o¢½jRnBL�³M/SwA»®¼�̈Bv]A
©¼\Çe°kv\U°©v\U°»�¼L�ºB¼{ABM»½°nB½°nnj³�¦M,SwA²jo�̄B́ C̄¬j±M
BÇM/SwA²j±ª̄¬B�lA³̄B£³wjB�MAT{Aj³M,Ś]°k�ÔM�½o�U°©́�°,B́ C̄¬j±M/k®{BM³T{AjoTz¼MB½oTª�jB�MA»½B¼{A³�SwAo½mQ¬B�«A»¦���Bd§³M³ªµ½A
°jnj»½B�Ç�yz�ºAnAj»�¼LÇ�̈BÇv]A,ºk�ÇM°jºB�Ç�nj³Ç�SwAcÇ�A°
/jo��o�©v]nj©µoMj±ª�©¼�Tv«jAkT«A°j¬A±U»«B®¼wMAo¼L�U³M°,k̄AŚ]
�o�AnkTª«�i�½B́ C̄nj¬A±U»«°k̄k�M�½ºAnAj̈ Bv]Aºk�M�½ºB��nj
(34)/SwAºk�M³wºB��njo�Tv«»��A°̈ Bv]A³Mo�B̄B®¼wMAWdM½AoMB®M/jo�
©Çv]¬A±U»Ç«B½C³�SwA½A,j±{bo�«k̄A±U»«³�ºo¢½jywoQ,²°À�³M
ºrōAk®̄B«»½BµS¼ª�¶nBMnj,³̄±ª̄ºAoM?S{Ajo��k�MBMo¢½jRnBL�³MB½k�M»M
B\®½Anj?jo�R°B��k½BM³̄±¢a(u¼�B®�«°oT�§A°³MlB]ºBµ¬Ak¼«k®̄B«)¬Ak¼«°
bo�Ç«,k®TÇvµ¬Ak¼Ç«°²jBÇ«oM¥ªTz«³�»�¼L�ºB¼{AnAo�TwA ß¬B�«°B��WdM

/SiAjoQB́ C̄³Mo¢½jºB]njk½BM³�j±{»«
BµjAkT«Ak«B�U°(35)S«B�TwA

¼ªµnj/SwA²k{bo�«B́ C̄k«B�UBM²Aoªµb±�°³MjAkT«A�±�±«,�MB®«·ªµnj
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/kÇ̄A³T�£hwq¼̄BµjAkT«AS«B�TwApA»®ª�·̄±£³M»��M°»®{°n³M»ioM�MB®«
²jn°C¥Ç¼§jBÇµjAkTÇ«Ak«B�ÇU¶nBÇMnj³Ç�SwA»½BªÇ�ej°k�Ç«pAºpAo¼{½k§AK��
jAkT«A³w¬A±U»«³�SwBµjAkT«Ak«B�URn±�nj���³�k®�»«¬B¼Mº°(36)/SwA
oTz¼MºBµAkT«A¬A±U»«,k®{BL̄j±ª�©µoMBµjAkT«Ao£A/jAj}¼hzU°jo��o�An
J±ÇanBÇanj³TÇL§A/joÇ��oÇ�³ÇwpA(³Ç]o�®Ç«ºBÇ½A°p)oTªÇ�B½°(²jBeºB½A°p)
»TÇ�°AoÇ½p;SwAc¼d�ºpAo¼{¤¿kTwA,¬An°j¬CȳAj°¾Bz«·�v¦�ºBµ²p±«C
¬BdÇ]n³̄B£³wºBµAkT«A�o�ºAoM©v]njºA²s½°Ś],k®{BMk«B�T«BµjAkT«A
njB́®ÇU,jn±ÇioÇM¼TvhÇ̄nj°,j±{»«©µAo�oU¬BwCBµjAkT«An±~U¬B�«A;jnAk̄
AnºjAkTÇ«A³wB½ºk�M³wnB~d̄A¬A±U»«³�SwBµjAkT«AºB½A°p¬j±M³ªÄB�S§Be
³ÇMoÇU�nr³]±ÇU³Ç�©¼µj»«¬Bz̄³«AjAnj,¤Beoµnj/jo�k¼�FU¬CoMB½°RBLYA

/k̄B½Bª̄»«}�B̄B½°�¦�An�o�½A,�±�±«
,B́ C̄½oU¤°AkT«³TL§A°,Bµ�o�pA»�½B́®U³̄B£³wºBµjAkT«A¬j±Mk«B�T«�o�
k®̄A±U»«n±Mq«jAkT«A³wo¢½jRnBL�³M(37)/SwAo¢½jºBµ�o�S½B́¯»M¬B¼«pA
oMB½°k̄o¼£nAo�³d���½njk®̄A±U»ª̄³�k¼�½ABMB́T®«;k̄pBvM©µBMºA³½°Apoµ
,k̄A©¼�Tv«³�kµj»«¬Bz̄»�¼L�©v]njAnºjAkT«A³w(3)¥�{/k̄±{�L�®«©µ
��Ç̄ An©Çv]»½B�Ç�ºk®Ç«jAkT«A,Jn±«jAkT«A³w�o�/k®Tv¼̄j±ª�©µoMB«A
¥¼¦�Uk�M°j³M©v],k̄k{��A°³d���½nj³̄B£³wºBµjAkT«A¬±aB«A;k®�»ª̄
oMn±Mq«jAkT«A³wo£A°;jo��o�¬A±U»«¥�Tv«jAkT«A°j���¬CnjAm§°kMB½»«
�o�jAkT«A�½¬A±U»«B́®U¬Cnj°SwAºk�M�½©v]Âª�,k̄±{�L�®«o¢½k�½
k½BL̄H«°q§jAkT«A³wÁ°A³�jo�¥¼ª�U³̄±£½kMk½BMAnB®¼wMA�o�½A°n½ApA/jo�
»wk®́Ç«°�½q¼Ç�nj¬BÇ�BªÇ��oÇ�Ç½A³Ç�k®ÇaoÇµÇk®{BMj±ª�©µoM°j³M°j
²k{��A°³d���½njk½BL̄H«°q§jAkT«A³wH¼̄BY-SwA½oUjoMnB�oQ°½oU¤°AkT«
kµA±io��,j±{»«³TiBwjAkT«A³w½ABM³�»ª\eRn±�½Anj³�Aoa;k®{BM



   
   

 

93Êº±®¼wRB¼�¼L�nj»�¼L�©v]ºk®«jAkT«A ±̈́�«

³\¼T̄nj°,(k½o¢®M3¥�{nj²k{²jAj¬Bz̄b±�v§AºpA±T«©\e³M,¤BX«ºAoM)k{
/j±{»«³TwB�°o�(³��̄�½»Te°)ºk�M�½B½°ºk�M°jj±]±«³M©v]

Jn±« ©¼�Tv« jAkT«A ³w BM »�¼L� ©v] :3 ¥�{

/k®{BM©¼�Tv«,�°o�«jAkT«A³w³�jnAk̄»«°q§,³¦Ãv«½ApAoU©́«°½AoM²°À�
¼LÇ«¬BÇ�Bª�,©v]ºAoMk«B�T«o¼�¶k¼ªijAkT«A³w�o�¬B�«A,o¢½jRnBL�³M
°k̄A²jB́¯R±�v«An¬CB½Bª�e,BµjAkT«AS«B�TwA¶nBMnj/SwA¬C»UAlºk®«jAkT«A
³�j±{»«S{AjoM¼®a/k̄A²jAk̄¬C¶nBMnj»d¼�±UAm§;k̄A²jo��o�¼MAn¬CB½
ºk®Ç«jAkT«A�o�njB«A;k̄A³T�o£�°o�«An³̄B£³wºBµjAkT«A¬j±M©¼�Tv«¬Bz½A
³w,(4)¥�{/k®{BM©¼�Tv«B́ C̄pA»ioMB½°jAkT«A³woµ³�Sv¼̄ºpB¼̄»�¼L�©v]
nj(38)/©µoMj±ª�³̄°k̄A©¼�Tv«³̄³�kµj»«¬Bz̄»�¼L�©v]njAn»�°o�«jAkT«A
{°nB́ C̄¬j±MºjAjnAo�BUk̄A²k{²jAj¬Bz̄q¼̄k«B�T«ß©¼�Tv«ºBµjAkT«A,¥�{¼ªµ

/©¼̄A±i»«»�o�AnjAkT«A°joµ,¼z¼QRBd¼�±UoMB®M/j±{
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��̄An©v]ºk®«jAkT«A»£s½°,�°o�«ºBµjAkT«A¬j±M²k¼ªi�o�½AoMB®M
ºBµjAkT«A�o�³�k®aoµ;kµj»«�¼�±U°�½o�U³MoTz¼MS¼«±ª�³�¦M,k®�»ª̄

/SwAoU²jBw©¼�Tv«

k«B�T«o¼� ° ²k¼ªi »�o� ßjAkT«A ³w BM »�¼L� ©v] :4 ¥�{

jB�MA�o�³\¼T̄nj°jo�JBhT̄A(39)³¼ªv]Rn±�¬±a©v],³T�£y¼Q�B�°ABM
o£AB«A;j±{»«²k̄A±i»�¼L�©v],jB�MAS¼ª�pAo�̄�o�,k{�ª«°Anj³̄B£³w
»ª¼¦�U©v]�±�±«BM,ºjB«�nA±�pA�nB�,k{BMo�̄k«³̄B£³wjB�MAS¼ª�B́®U

/S{Aj©¼µA±inB�°ow
»ª¼¦�U©v]

³ÇMoÇ£A/©½joÇMy¼ÇQ³MjAkT«AnAk�«B½S¼ª�pA�nB�©v]njAnjAkT«AWdM¬±®�BU
ZBT®TÇwAºoÇ¢½j̈ ±́�«,©v]S¼ªv]pA�nB�,©½pAjoPMjAkT«A}hz«ºBµS¼ª�
/k½o¼¢Mo�̄njAn»Q±U/SwAn±́z«»ª¼¦�U©v]³Mº±®¼wRB¼�¼L�nj³�j±{»«
N±U|A±i·ªµ°S«Bh�°o��pA�nB�,»UAlºo«A�½·§q®«³M³̄B£³wjB�MA�o�
jBMo£A,oT«»T̄Bw15¬Co��,k{BM©�N±UjBMo£A³�k¼®��o�/SwAnAo�oM²nA±ªµ



   
   

 

95Êº±®¼wRB¼�¼L�nj»�¼L�©v]ºk®«jAkT«A ±̈́�«

»§BX«/SwAoT«»T̄Bw25xo��,k{BMjBMoQo£A°oT«»T̄Bw20¬Co��k{BM�w±T«
�½jB�MA³M ±̈«pAAn»¦¼�Tv«K��«o£A³�SwA½Ajn°C»«³«B®z̄AjnjB®¼wMA³�
o£A¬±®�A/jnAj»~hz«jB�MA©v],k¼®�SwnjSz¢̄A�½njSz¢̄A°jnjK]°
jB�MA,©½n°Ck½kQ ±̈«·���B½N±U¬BªµpAºo¢½j¥�{°©½q½oM©µ³MAnS¼��°½A
°,̈°j¤BX« ßS§Be°jnjB½°¤°A¤BX« ßS§Be³wnj³̀ C̄/k®MB½»«o¼¼�U»¦�³Mn±Mq«
¬B�«A³\¼T̄nj°ºk®«jAkT«AS¼�Bi,SwASMBY²nA±ªµ,o¢½j³MBz«ºBµS§Be·ªµ
©½k½j³�¬B®aB«A;SwA(»«±«·���B½°N±U)©v]nj©µpA¥�Tv«jAkT«A³w�o�
°SwA»�¼L�©v],k̄B«»«SMBY³̀ C̄/k®�o¼¼�Uk̄A±U»«³�d§oµBµjAkT«AS¼ª�
°SwA<oµ±]>u®]pA»�¼L�©v]/j±{»«²k̄A±i»ª¼¦�U©v]k®�»«o¼¼�U³̀ C̄
�AoÇ�A·§±�«pAo¢½jRnBL�³M°,<nAk�«>u®]pAAm§°SwAS¼ª�»ª¼¦�U©v]
SMBY²nA±ªµ©v]»UAljAkT«AB«A;k̄o¼¼�U�o�«nj²nA±ªµ©v]»Øª�jB�MA/SwA,³LwBd«°WdMjn±«�±�±«°,j±{»«³T�o£�°o�«»UAlßjAkT«A�½q¼�nj/SwA

(40)/jjo£»«j°kd«,k̄Aºo¼£²pAk̄A¥MB�³�o¼�T«jB�MA¬Bªµ³M
ȳAj»®�Ç½,»ª¼¦�ÇU ±̈¦Ç�nj¬CpA³Ç�»ª¼¦�ÇU©Çv],n±Mq«c¼�±U³M³]±UBM
oM°SwA³̄B£³wjB�MAºAo½mQ³�SwA»¦~T«Ø©�,j±{»«WdM³wk®µ°RB¼�B½n©Çv]k®ÇaoÇµ³TÇL§A/SwA»�¼LÇ�©Çv]³ÇM©ÄB�°(41)j±{»«�nB�»�¼L�©v]

/Sv¼̄¬CpAoiFT«j±]°Kve³M,SwA»�¼L�©v]³M©ÄB�»ª¼¦�U
°kdT«��A°nj°j½A°Sv¼̄Ak]»�¼L�©v]pA»ª¼¦�U©v],»̄°o¼MS¼��A°nj
©v]/j±{»«³T{Am£R°B�UB́ C̄¬B¼«»¦��¥¼¦dUnjB́®U°k̄j±]°�½³Mj±]±«
AnAj¬°kM»�¼L�©v]/j±{»«»�¼L�©v]�nB�³�SwA»�ÒoÒ�·§q®«³M»ª¼¦�UºAoÇM/k{BÇM³TÇ{Ajj±Ç]°k̄A±U»ª̄,»ª¼¦�U©v]¬°kM»®�½,}hz«S¼ª�¬j±M
jB�ÇMA³Mk¼�«»¢ªµ,o¢½jnBª{»MºB¼{A°pB£¤±vP�,Sinj,°nj±i,q¼«,³̄±ª̄
Anºk�M³wºB��pA»zhMB½°k̄A©\eºAnAjo¢½jRnBL�³M;k®TvµºA²s½°»½B��
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/jo¼£»«�¦�UB́ C̄³M»ª¼¦�U©v]̈±́�«Am§°,k®®�»«¤B�{A
°»�½q¼�·̄±ª̄k®̄BªµºA³̄±£³M,»ª¼¦�U©v]°»�¼L�©v]»¦���¼��U½A
»�½q¼�·̄±ª̄³�R°B�U½ABM;SwA»�¼L�keA°k®½Ao�B½²k½kQ�½pA»�B½nº±¢§A
¬Co½B�̄°,B��,¬B�«,SÃ¼µ,©\e�½o�U/SwAnBª{oQj±¼�³Mk¼�«°nAj¬Ao�q¼̄
/SwAºjB«�nA±�pA�nB�̈ Bv]Anj³̄B£³wjAkT«A�o�pA»{B̄q¼̄k½k]�½q¼�nj
�Mn,ºjB«·�BipA�nB�,k{BMZnk®«ºk®«jAkT«A¬Cnj³�»«±́�«oµ,»¦�S§Benj

/kMB½»«»ª¼¦�U©v]BM»ª¼�Tv«
»�B½n�¼�±U

ºBµ³Mo\UoYAoM°»��A°ºB¼̄jBM³́]A±«nj,(Bª�eo¢½j°)B®¼wMA¥¼¦dUxo½mQBM
¬Cnj¬A±U»Ç«³Ç�SwAºj±]±Ç«»�¼LÇ�©v]³�©¼MB½»«nj»®¼�R°B�T«°no�«
»�¼LÇ�©Çv]»̄BÇ�«nAo�TÇwA°»½B�Ç�yz�pAo¢½jRnBL�³M/jo��o�AnºjB�MA
�°o�Ç«An»�¼LÇ�©Çv]TÇ{Ajk�ÇM½AoMB®M/SwAjB�MAºl,©v]½A³�©¼MB½»«nj
»UAl»£s½°ß�¼�±UºAoM°»�B½nºBµjBª̄pABµjAkT«Ay½Bª̄ºAoM,³«AjAnj/©½o¼£»«
³Mn±L\«¬±a³�SwA{°n/©¼®�»«²jB�TwABµnAjoMJBvek�A±�pA,BµjAkT«A¬j±M

/jo¼£»«oMnjAn²k{»Øª�ºBµjAkT«AB́®U ÖWdM,©¼Tvµ¼�T«ºBµjAkT«A�¼�±Unjo�TÇv«,»�¼LÇ�©v]nj»UAljAkT«Ak®a³�j±{»«bo�«ywoQ½A¬±®�A
�°o�Ç«»UAlßjAkT«Ak®ak]A°»�¼L�©v]B½;jo��o�¬A±U»«,ºk�M³wºB��
o�̄nj,ºk�M°jºB��njAn»�¼L�ºk�M°j©v]�½Svh̄,n±�®«½AºAoM/SwA
³��̄�½nj³�jo�©wn¬A±U»«jAkT«AS½B́¯»M©v]½Anj³�SwAc�A°/©½o¼£»«
©¼®�»«�o�©v]nj��B�T«ßk«B�T«ºnB¼TiAjAkT«A°jSvh̄/k®®����Ano¢½k�½
njAnn±Mq«jAkT«A°j³�An»«±wjAkT«A¬±®�A/©¼µj»«y½Bª̄q2°q1jBª̄BMAnB́ C̄°/(k¼®¼LMAn5¥�{)©¼®�»«�o�,k®�»«���O��B�U·��̄



   
   

 

97Êº±®¼wRB¼�¼L�nj»�¼L�©v]ºk®«jAkT«A ±̈́�«

�°o�« ºBµjAkT«A ° ºk�M°j »�¼L� ©v] :5 ¥�{

½A,(oTz¼M°̈nB́aºBµjAkT«AB½°)̈ ±wjAkT«A©¼woU©�n³M³�©¼µj»«¬Bz̄¬±®�A
/kÇ½AqÇ�A»ª̄©v]³M,³¼§°AjAkT«A°joM(»UAl)ºjAkT«AÂª�°Sv¼̄¥�Tv«jAkT«A
nj°(kÇeA°³ÇwÂX«)}hz«»§±�Ö¤°AjAkT«Anj,��B�U·��̄pA,n±�®«½AºAoM
Ç½AoÇMj±ªÇ��±�Çi/©¼®�»Ç«JBhTÇ̄A(kÇeA°°jÂX«)¼�«»§±�q¼̄ °̈jjAkT«A

:©½nAjOAPW¦X«pA/k®®����PnjAn̈±wjAkT«ABU©¼®�»«©wnAnBµjAkT«A
o¢½k�½pA¥�Tv«q3,q2,q1(nAjoM)S¼ª�³wS§Be½Anj³�kµj»«¬Bz̄(1)·�MAn½ApAAm§,jnAjj±]°³�MAn�½¬±a/SwAnAo�oMB́ C̄¼M»̄°nj·�MAn�½°k®Tv¼̄
³w©¼woU©�n³M,o¢½jRnBL�³M/SwA³TvMA°»�½°¥�Tv«B́ C̄ºBU°jS¼ª�³w
jAkT«A°jKveoMAn̈±wjAkT«A°k̄A¥�Tv«jAkT«A°j���,ºk�M°j©v]njjAkT«A
q4°q3o¢½jjAkT«A°jÂX«,³¼§°Ak«B�T«jAkT«A°jpAo¼�o£A/jo��½o�U¬A±U»«¤°ApA³�k«C»«Swj³MBµS¼ª�¼M»̄°nj·�MAn°j³�jAj¬Bz̄¬A±U»«,©½jo�»«©wn
nj½AoMB®M/jo�»«»�o�«¥�Tv«AnB́ C̄ºBU°j���q4°q3,q2,q1S¼ª�nB́a¬B¼«
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/oTª�³̄°oTz¼M³̄;jo��o�¬A±U»«¥�Tv«»UAljAkT«A°j���°���ºk�M°j©v]
B½°jo\«�o��½½AB́T®«;jo��o�jAkT«A�½B́®U¬A±U»«ºk�M°j©v]nj,³TL§A
·T�̄/jnAk̄»�¼L�©v]»UAl»£s½°�½·§q®«³MjAkT«A ±̈́�«³M»�Mn°SwA»�B½n
,q2,q1(S¼ª�)jAkT«AnB́a¬B¼«pAÂX«³�SwA¬Cjo�³]±U¬AkMk½BM³�»ª́«nB¼vMB½°(q3,q2)B½°(q2,q1)ÂX«),BµS�]pA»�½B́®U,²k{©wn°�°o�«q4°,q3/SwAºnB¼TiAÂ«B�y®½q£½A/k½q£oM¥�Tv«jAkT«A°j·§q®«³M¬A±U»«An(q4,q3)³Ç�SwA¬C,S�oÇ£¬A±U»Ç«BµjAkT«A ßy®½q£ß¬j±MºnB¼TiApA³�ºo¢½j©́«·\¼T̄
RBLYAx°n,k̄j±L̄k«B�T«¤°A�°o�«jAkT«A°jo£A°,Sv¼̄BµjAkT«Ak«B�UoM»«°q§

/jo�»ª̄»U°B�UBµjAkT«A ß¤À�TwA
°,jo��o�¬A±U»«¥�Tv«jAkT«A°jB́®Uºk�M°j©v]ºAoM,n±Mq«�¼�±UBM
°j�o�o¢½jRnBL�³M/k®{BM©µoMj±ª�B́ C̄³�jnAk̄»«°q§BµjAkT«A¤À�TwAºAoM
°k®�»«S½B��©v]¬j±Mºk�M°jºAoM,(ºpA±T«o¼�q¼̄°)©µoM�L�®«o¼�jAkT«A
k¼�½ABM;j±MkµA±i³¼§°A�°o�«jAkT«A°jpA»�MBU,j±{�o�³�ºo¢½jjAkT«Aoµ
³M©v]Âª�Rn±�½AnjAo½p;k̄±{��A°�i�½º°noMk®̄A±U»ª̄jAkT«A°j³�
jAkTÇ«A°jJBhTÇ̄A/SwA¤Bd«»�½q¼�o�̄pA½A³�,kMB½»«¥¼¦�Uºk�M�½»Ã¼{

/SwAºnB¼TiAÂ«B�,��B�T«
An,q3,q2,q1jBª̄³w/©½o¼£»«o�̄njºk�M³wºB��njAn»�¼L�©v]¬±®�A
ºB®�«,¿BM}iB{,B\®½Anj/©½o¼£»«nB�³M©v]nj�°o�«jAkT«A³wy½Bª̄ºAoM
¬A±UBMAn¬Ck½BL̄°SwA»«±ª�jAjnAo��½¶k®µj¬Bz̄oTz¼M°jnAk̄»�Bi»�B½n
°©¼�Tv«jAkT«A³w½A³�Sv¼̄ºpB¼̄,©½jo�²nB{AoUy¼Q³�³̄±£¬Bªµ/S�o£²BLT{A
��Ç�Ano¢½kªÇµºA³��Ç̄njjAkT«A³w½A¬±a³�k¼µj²pB]A(42)/k®{BMk«B�T«B½
¬Bz̄¬±®�A/©¼«B®M»̄B�«kTª«²B¢TwjAnB́ C̄(k®{BMºpA±«k®̄A±U»ª̄BµjAkT«A)k̄jo�
/k̄±{�½o�U�¦Th«ºBµS¼��°°BµS§Benjk®̄A±U»«jAkT«A³w³�©¼µj»«



   
   

 

99Êº±®¼wRB¼�¼L�nj»�¼L�©v]ºk®«jAkT«A ±̈́�«

°©¼�TÇv«�°o�Ç«ßjAkTÇ«A³Çw,ShÇUkTªÇ«²B¢TÇwjnj:(º±®¼Çw)ShÇUkTª«²B¢Twj
y½BªÇ̄ An©¼�Tv«�i³wq3=x3°q2=x2,q1=x1ºBµjAkT«A(6)¥�{nj/k̄k«B�T«(43)/k̄A²jo����Ano¢½k�½OEkL«nj³�k®µj»«

ShU kTª« ²B¢Twj :6 ¥�{

Jn±«k®̄A±U»«BµjAkT«AB«A;k̄A©µoMj±ª�°j³M°j©¼�Tv«jAkT«A³w(6)¥�{nj
pA²jB�TÇwABÇM¥Ç�{Ç½Anj/SwA²k{²jAj¬Bz̄(3)¥�{nj³�³̄±£¬Bªµ,k®{BM
oÇ£A/SwAb±�Çv§AºpA±T«B\®½Anj³�SwA²k{³TiBw»ª\e,ºjAkT«ARBd��
oMjAkT«A³w½Ao£A/j±MkµA±i¥¼�Tv«K��«¥�Be¥�{,k®{BMk«B�T«BµjAkT«A

(44)/k¼«B̄<º±®¼w»̄B�«²B¢Twj>An¬C¬A±U»«,k®{BMj±ª�©µ
,jAkT«A³w��B�U·��̄,OEkL«BMx3,x2,x1ShUkTª«²B¢Twj(45):ºA³̄A±TwAkTª«²B¢Twj
q2=qk�ÇM¼®̀ ªÇµ,k{BMx3jAkT«A°P·¦�B�q1=rk�Mk¼®��o�/SwA²k{²jAj·��̄°x3n±d«º°Be³d��©¼̄°x1n±d«SLX«°x3n±d«º°Be³d��©¼̄¼M³½°ApAn(z°q,r)Rn±�½Anj/SwAx1,x2³d��pAP·¦�B�q3=Z}Th«q¼̄°;SwAPjAkTÇ«A°j²B¢TÇwjÇ½Anj/(7¥Ç�{)(46)kÇ̄A±i<ºA³̄A±TwAkTª«²B¢Twj>¬A±U»«
/k̄j±ª�©µoMjAkT«A³w,²°À�³M/SwA²k¼ªï±wjAkT«A°k̄A©¼�Tv«»�o�
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ºA³¯A±TwA kTª« ²B¢Twj :7 ¥�{

k¼®��o�/SwA²k{²jAjOEkL«BMx3,x2,x1ShUkTª«²B¢Twj:º°o�kTª«²B¢Twj°k{BMOPnAjoM°x3n±d«SLX«¼M·½°Apq2=q¼®̀ ªµ/k{BMO°P¼MjAkT«Aq1=r
x3n±d«º°Be³d��©¼̄°x1n±d«SLX«°x3n±d«º°Be³d��©¼̄¼M·½°Apq1=jq¼̄½Anj/(8¥�{)(48)k̄±{»«²k̄A±i(47)º°o�ºBµjAkT«A°j°q,r²B£¬C/k{BMP·��̄°
/k̄A©µoMj±ª�jAkT«A³w²°À�³M/k̄A²k¼ªijAkT«A°j°SwA©¼�Tv«jAkT«A�½²B¢Twj

º°o� kTª« ²B¢Twj :8 ¥�{



   
   

 

101Êº±®¼wRB¼�¼L�nj»�¼L�©v]ºk®«jAkT«A ±̈́�«

¼ªµ³MAnºo¢½jkTª«ºBµ²B¢Twj¬A±U»«³�SwAc�A°,²k{³T�£�B�°ABM
/jo��¼�±U°»�o�«K¼UoU

²B¢Twj�½o¢½jRnBL�³M/k̄A²k¼ªijAkT«A³woµS§Be½Anj:²k¼ªikTª«²B¢Twj
ºBµjAkT«Ao£A(Jn±«B½©ÄB� ßShUkTª«²B¢Twj¥MB�«nj)j±{»«³T�£²k¼ªikTª«
,º°o�°ºA³̄A±TwA,ShUºBµ²B¢TwjS�¼�enj(49)/k®{BL̄©¼�Tv«�±�i»�o�
²B¢TÇwjBÇM²AoªÇµ²k¼ªi²B¢Twj(4)¥�{nj/k̄A²k¼ªi²B¢Twj|BiºBµS§Be

/SwA²k{²jAj¬Bz̄��B�U�B�̄¶k®®�¥~T«nAjoM°ShU
BÇµjAkTÇ«AoÇMtBª«ºBTwAnnjAnnAjoM³w,BµjAkT«A¤À�TwA»wnoMºAoM¬±®�A
B®LÇ«BÇ½³½BÇQq3,q2,q1·T�B½©¼ª�ÇURB~Th«²B¢TwjnjAnnAjoM³w½A/©¼®�»«©wn
nj³Ç�SwASMBÇY¤±Ç�BÇMg3,g2,g1ºBµnAjoMpA³�±ª\«oµºB®�«³M³�©¼̄A±i»«(q1)¶k¼ªijAkT«AoMtBª«g1ÂX«³�c¼�±U½ABM;k̄A³T�o£nAo�³̄B£³wjB�MAºBTwAnAn4¥�{)g3,g2ºAoMSwAK¼UoU¼ªµ³M;SwAq1y½Aq�ASªw³M¬CŚ]°²j±M¶k{¼�T«¶k®½Bª̄S�¼�enj)³½BQºBµnAjoM»¦�S§Benj³�jo�³]±Uk½BM/(k¼®¼LM
³�®½A©�n³MS�¼�enj)SwASMBYB́ C̄¤±�H«°q§³̄°k̄o¢½k�½oMj±ª�³̄(BµjAkT«A

/(Sv¼̄nAk�«o�̄pAB́ C̄¬j±M¼�«³M»«°q§,k̄A©�u®]pA
³̄B́ C̄pAºBU°j_¼µ°k®®�»«���Ano¢½k�½P·��̄nj}Th«ºBµ»®d®«¬±a
�½B½°,�i�½³M,c�w�½³M²B£_¼µB́ C̄Am§,k̄AºpA±«³̄°k̄±{»«�L�®«©µoM
AnnAjoM³wpA»µB¢Twj,P·��̄njB́ C̄tBª«ºBµnAjoM½AoMB®M/k®MB½»ª̄¥¼¦�U³��̄
RBLÇYA»�ÇioLÇ]nj/k®µj»Ç«¥¼Ç�zU,g3,g2,g1»®�Ç½,k̄A¥�Tv«»�in±�³M³�¥¼�zUAn³½BQºBµnAjoM²B¢Twjk®̄A±U»«E3nj»�i¥�Tv«nAjoM³woµ³�j±{»«
·ªÇµ³Ç�k®®�»Ç«»�o�Ç«AnºkTªÇ«²B¢TÇwj,ºk�M³wºB��njB́ C̄½AoMB®M/k®µj
½A³MSLv̄¬A±U»«,k®Tvµºo¢½jkTª«ºBµ²B¢Twj}hz«³�,Ano¢½jºBµnAjoM

/jAjy½Bª̄³½BQºBµnAjoM²B¢Twj
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²B£¬C,k®{BMq3,q2,q1ºBµjAkT«AoMtBª«ºBTwAnnj³½BQnAjoM³wg3,g2,g1o£A:³¼��:©¼{BM³T{Ajo£AB́®U°o£A,k̄A¥�Tv«jAkT«A³w
(2)g1*g2/g3¹0SwA¬CºB®�«³M©v]nj¥�Tv«°»��A°·̄B£³wºBµjAkT«A(j±]°)�o�¬B�«A

¼®a»�B½n�¼�±U(2)·�MAn/j±MkµA±iºk�M³w»½B��yz�o�̄pA©v]³�
/jpBw»«u��®«An»�o{

,k̄pBw»Ç«³ªÄBÇ�·Ç½°Apo¢½kÇ�½BÇMB́ Ç̄C·½BÇQºBÇµnAjoÇM³�ºkTª«ºBµ²B¢Twj
°ºA³Ç̄A±TÇwA,ShÇUºBµ²B¢TÇwjÇ½AoMB®M/k̄±{»«²k̄A±i(50)k«B�T«ºBµ²B¢Twj

/k̄k«B�T«ºBµ²B¢Twj»¢ªµº°o�
o½p©\e,SwA²k{j°kd«}Th«c�w³wBM³�B��pA�a±�S½B́¯»M·¼eB̄

:jnAjAn
(3)dV=ds1.(ds2*ds3)=g1.(g2*g3)dq1dq2dq3BM,SwA²k«Cj±]°³Mg3°g2°g1ºBµnAjoMBM³�»e±�v§AºpA±T«©\e½AoMB®M:j±{»«²jAjo½p·�MAn
(4)DV=g1.(g2*g3)oMtBª«nAjoM³wBM²k{³TiBw©\e³�SwA¬C(2)·�MAn�o{,o¢½jRnBL�³M

n±~UAn»ª\e,²k{»Øª�ßjAkT«A³wBM¬A±TM»®�½;j±{o��k½BL̄³̄B£³wºBµjAkT«An±Mq«©\eo£AAo½p;SwBµjAkT«A¤À�TwA °̈q§o¢½j¬B¼M,B®�«½A/jn°Ck½kQ°jo�
»�T®Ç«¥�Tv«jAkT«A³w�o�¬B�«A°j±MkµA±h̄ºk�M³wo¢½j©v],j±{o��

/k{kµA±i
ºjk�SMBY³wa3°a2,a1o£A:BµjAkT«A(»�i)¤À�TwA»�B½n�¼�±UºAoMoU»«±ª��o{o½p·�MAno£A,j±Mk®µA±io¢½k�½pA¥�Tv«g3,g2,g1ºBµnAjoM²B£¬C,k®{BM(5)a1g1+a2g2+a3g3=O



   
   

 

103Êº±®¼wRB¼�¼L�nj»�¼L�©v]ºk®«jAkT«A ±̈́�«

:©¼{BM³T{Aj³�k{BMnAo�oM»̄B«p���°���
(6)a1=a2=a3=OºBÇµjAkTÇ«AoÇ¢½jRnBLÇ�³ÇM/k®Tvµ³TvMA°»�in±�³Mn±Mq«ºBµnAjoM³̄o£°

/j±MkµA±i³wpAoTª�¥�Tv«
AnoÇ½p·�ÇMAn°gio£A:S{±̄¼®a¬A±U»«jAkT«AnBM»½B��ºAoMAn�±��o{:©¼{BM³T{Aj

(51):©¼{BM³T{Ajo£AB́®U°o£A,j±Mk®µA±i»�i¥�Tv«Bµgi(8)ai=O i=1,2,...,n
³Çw¬Cnj¬A±TÇMk½BÇM,k{BÇMkTªÇ«ºk�M³ÇwºB��nj©v]³�®½AºAoM½AoMB®M
²k¼ªi,©¼�Tv«k®̄A±U»«jAkT«A³w½A/k®{BM¥�Tv«ß��B�T«³�jo��o�AnºjAkT«A/k®{BM²k¼ªi°©¼�Tv«ºBµBTwAnpA»L¼�oUB½°
S¼��±Ç«ºo¼£²pAk̄AºAoM�°o�«jAkT«A³wpA¥�zT«ß²B¢Twjo£A:RB~Th«²B¢Twj
RAo¼¼�UB½°,»�¼L�©v]�½pA²nl�½B½°,o�̄jn±«ºk�M³wºB��pA³��̄�½
ºAoM/©¼«B̄»«<RB~Th«²B¢Twj>An¬C,j°nnB�³M©v]|A±iB½°�nA±�»½B��
²B¢TÇwj¬A±U»Ç«,SwA²kÇ{©¼woU©v]nj³�AnºjAkT«A³w,(6)¥�{nj,¤BX«
ºjk�³woµ,<»½B��RB~Th«>½AoMB®M(53)/k¼«B̄(52)©ÄB��h§A©¼�Tv«RB~Th«
RB~ThÇ«k®̄BÇ«(54);k®®�»«}hz«B��njAnS¼��±«�½BT�½·̄±£³M³�k®Tvµ

/(r,F,q)º°o�°,(r,q,z)ºA³̄A±TwA(x,y,z)»UnB�j
RB~Th«¬A±U»«²B¢Twj�½nj»�¼L�¶nl�½RB~Th«¬j±M ±̈¦�«BM²°À�³M
R¿jB�«¬A±U»«,»wk®µ�MA°npA²jB�TwABM/jo�³LwBd«o¢½jºBµ²B¢TwjnjAn¬C
(55)/jn°CSwj³M¬Co½B�̄°º°o�,ºA³̄A±TwA,»UnB�j²B¢TwjnjAnRB~Th«¥½kLU
kTªÇ«ºBµ²B¢Twj)RB~Th«ºBµ²B¢Twj³�k®Tvµ¬C¶k®µj¬Bz̄,¥½kLUß�MA°n½A



   
   

 

Ê1041391q¼½BQ,¤°A²nBª{,©µj¤Bw

/SwA²k®®�JBhT̄Ao�̄³M³TvM Äk�oµJBhT̄A°k̄AºjAjnAo�q¼̄(nAk�«³M�±��«
©v]�½njRB~Th«²B¢Twj�o�³�S�o£³\¼T̄¬A±U»«n±Mq«WdM³M³]±UBM
�ªÇ«»̄B«pB́®U,SwA(»�¼L�)ºjB«nBYC¥«BeB½º°Be³�»½B��njB½°»�¼L�

/k{BMnAjn±ioMºk®«jAkT«A»UAl»£s½°pA,B��¬CB½,©v]¬C³�SwA
³Ç�SwA²j±ÇMS�¼�ÇeÇ½A¬jAj¬BÇz̄,n±Mq«»�B½n�¼�±Unj³T�̄½oU©́«
�ª«»�¼L�©v]Tv̄AjkTª«BMB́®U,RB~Th«ºBµ²B¢Twj©¼woU°�½o�UÁ±�A
¬±Ç£B̄±Ç£ºBµ²B¢TÇwj¬A±U»«BµjAkT«A¶nBMnjBµ�o��A±̄A¬jAjnAo�B®L«BM°SwA
,Bµ²B¢Twjºo¼£nB�³MpA¥�BëB\eApA¬±a³�SwAc�A°/jo��½o�UAnRB~Th«
S{Aj©¼µA±inB�°ow»�B½njo\«ºB¼{ABM©¼½±¢MhwB́ C̄¬j±Mk®«²jB«pA�nB�

/j±{»«jB½»ª¼¦�U©v]¬A±®�BMB́ C̄pABµjAkT«AWdMºB��nj³�
ºjB«o¼�°jo\«k�M

ZBT®TwAk�M ±̈́�«,»�¼L�ºB¼{A¬j±Mk®M¬B�«B½°©¼\e»UAlS¼�BipA³�k{³T�£
o�B̄³̄B£³wjB�MA°n½ApA/SwApBwk�ÔM©v]njZnk®«¶jB«o¢½jRnBL�³M/j±{»«ywoÇQÇ½A¬±®Ç�A/k®µj»Ç«»�¼�e»Un±�q¼̄ Ank�M³\¼T̄nj°k̄A»��A°©v]³M
¬B¼ÄBz«/k{BM³T{Ajj±]°k̄A±U»«²jB«pA¥�Tv«ºjB�MAß©§B�B½C³�j±{bo�«k̄A±U»«njºoǾ�«jBTwA/k̄A³TiAjoQ¬CRBLYA³M¬±¼�Ao{A³�̄C¤Be,k̄A²jo�»�̄AnºjB«o¼�k�M(56)/SwA²jo�o½o�U°»wnoM¤Bª]A³MAn³¦Ãv«½A³Mo�B̄WeBL«B�{RB¼́§AºBµtnj
B́ C̄¥¼§j½oU©́«(57)/k̄A³Tv̄Ajj±]±«B«Ajo\«k�MAn¬B�«Bª�epA»ioM°¬±�À�A
:k½±£»«¬B�«¶nBMnjAnk�BØ¦«/kµjºB]j±injAnºjB«jB�MAk̄A±U»«¬B�«³�SwA½A
ºB®�Ç«¬BªÇµ,jo\«k�Mo¼L�UpAK§B�S{AjoM(58)</¼ª§B�¼M�w±T«oµ±]³̄B��>
¥�B{pAjo\«,o¼L�U½ApAB«k�j±~�«kwn»«o�̄³M/SwA²jB«pAjo\«»®�½n±́z«
±̈́�«³M,©¼®��o�q¼̄»�¼�eAn¬C°,©½o½mPMAn²jB«pAjo\«k�M�o�o£A/SwAºjB«



   
   

 

105Êº±®¼wRB¼�¼L�nj»�¼L�©v]ºk®«jAkT«A ±̈́�«

oÇµnj/©½±{»«�½jq̄,SwA»®U±¼̄�¼̄B�«½jB¼®M©¼µB�«pA»�½³�,�¦�«ºB��
k̄±¼ÇQB�Ç�°¬BÇ�« ±̈́�Ç«³M©¼�Tv«·̄±£³M,jo\«k�M�±�±«³�®½A³M³]±UBM¤Be

/©½pAjoQ»ª̄¬C³M,Sv¼̄º°ny¼Q·§B�«�±�±«³¦Ãv«½A°,jn±i»«
ºk®M�ª]

:k̄nAo�½A³M³§B�«WeBL«pA¥�Be[½BT̄½oU©́«
¬Cnj¬A±U»Ç«Am§°SwAk®Ç«jAkTÇ«AHUAl³Ç�SwAºj±]±Ç«»�¼L�©v](�§A

:jo��o�An»®¼�«ºBµjAkT«A
³�®Ç½AºAoM/SwA³w�°o�«ºBµjAkT«AjAk�U(ºk�M³w) ±̈wo«ºB��nj(J
½AoMB®M/k®{BM©µpA¥�Tv«k½BMn±Mq«jAkT«A³w,k{BMºk�M³w©v]»½B��yz�
,»¦�S§Benj/jo��o�©µpA¥�Tv«jAkT«A³w¬A±TM¬Cnj³�SwA¬C»�¼L�©v]

;©¼�Tv«³̄°k®{BMo¢½k�½oMj±ª�³̄k®̄A±U»«�°o�«ºBµjAkT«A
oTz¼MB½oTª�ß¥�Tv«ºBµjAkT«A¬A±U»«,k�M³wpAoTz¼MB½°oTª�ºBµB��nj(Z

;jo��o�
/»�o�jAkT«A°»UAljAkT«A:jo¼£»«nB�³MB®�«°jnjAnjAkT«A ±̈́�«B®¼wMA(j
»ªÇ�jAkTÇ«A³ÇMo�B̄°jo�K¦w©v]pAAn¬C¬A±U»ª̄³�SwA»T��»UAljAkT«A
�¦Th«ºBµS¼��°njk®̄A±U»«»�o�ºBµjAkT«AB«A;Sv¼̄¼�«��B�U°}hz«

;k®®�o¼¼�UR°B�T«ºBµ¬B«p°
��B�TÇ«ºBÇµjAkTÇ«A·�±ª\Ç«¬A±U»Ç«,³̄B£³wºBµjAkT«A�½o�U³M³]±UBM(/µ

;k¼«B̄»̄B�«kTª«²B¢TwjAn³̄B£³w
j±{»«³TiBwB́ C̄º°n³�»ª\e³�SwA¬C³̄B£³wºBµjAkT«Ak¼�½oU©́«(°
k½BMBµnAjoM½A,©¼®��o�B́ C̄jAkT«AnjnAjoM³wo£Ao¢½jRnBL�³M/k{BMo��k½BL̄

;k®{BM»�i¥�Tv«
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¥«BeB½º°Be³�»½B��njB½°»�¼L�©v]�½njRB~Th«²B¢Twj�o�(p
S¼�BipA,B��¬CB½,©v]¬C³�SwA�ª«»̄B«p���,SwA(»�¼L�)ºjB«nBYC
°¼�Ç«kTª«²B¢Twj¬A±U»«AnRB~Th«²B¢Twj/k{BMnAjn±ioMºk®«jAkT«A»UAl
;j±{»«³¼L�U°»eAo�¼�«ºBµjoMnB�°}hz«�AkµAºAoM³�Sv̄Aj²k{»Øª�kTª«ºBµ²B¢Twj�½o�U¬B�«ApA»{B̄RB~Th«�¦Th«ºBµ²B¢Twj�½o�U(b
ºk®«jAkT«A»UAlS¼�Bi¼ªµo¢½jRnBL�³M/SwA»�¼L�©v]nj�¦Th«»̄B�«
S�oe�¼�±UºAoMAnRB~Th«²B¢TwjS½B́¯»M��°¬B�«A³�SwA»�¼L�ºB¼{A
ȳAj¤BÇeoµnj/jpBw»«o½mQ¬B�«A»�¼L�ºBµ²k½kQ·ª�BeR¿jB�«ZAohTwA°
ºk®«jAkT«AS¼µB«³M,jo¼£»«²óMRB~Th«ºBµ²B¢TwjpA»�¼w°±d̄³M³�»Mo\U
T�o£�°o�«oM»®TL«°jnAk̄»̄Ak®a³]±U¬B�«°B��k®̄B«¬C»�B�T{A©¼µB�«°
B«A;k®�»«³¼L�Uk®M¬B�«ºBµ²k½kQ�¼�±UºAoMAnj±i»½B��ºBµnAqMA,©¼µB�«½A
³MB�UABM³�v¦�/SwA»�¼L�ºBµ²k½kQ°B¼{Aºk®«jAkT«A»¢̄±¢a©́�»Qnj³�v¦�
³Ç�(»ÇUAlºk®Ç«jAkTÇ«Ak®̄BÇ«)kÇ̄AoTv£»Ç«º°oª¦Ç�³MAnj±iWdM,©¦�ºBµ³T�B½

/(![®wjAkT«A²B¢TwjÂX«)k̄nAk̄»½AnB�B\̄Cnj»ª¦�ºBµnAqMA
¥�Tv«·̄B£³wºBµjAkT«A¶k̄o½mQ³�SwAºoµ±]»�¼L�©v],B®¼wMAjq̄½AoMB®M
»®Ç{°n¬BÇ�« ±̈́�Ç«³Ç�SwA»�¼LÇ�©Çv]ºk®«jAkT«A»£s½°KLw³M/SwA©µpA
/k®��AqT̄A»µB®T«¬B�«̈ ±́�«pAAn»µB®T½¿ºB��BUjpBw»«njB�Anµl°jo¼£»«

/k®�»ª̄�½o�U(RnB�jk®̄B«)�d«k�MAn©v]B®¼wMA³�k{n°CjB½k½BM¬B½BQnj
pA¥�zT«©v],(³̄B£³wºBµjAkT«A�o�¬B�«A)»½B��yz�oM²°À�³�k½±£»«º°
B®¼wÇMAoÇ¢½jRnBLÇ�³M/SwA�Ao�A°S�¼L�q¼̄°(60),Rn±�°(59)²jB«¾q]°j
nj¥ÇiAjRn±�°²jB«³�k̄Aj»«q¼̄ºo¢½j»UAlºBµ»£s½°pA¥�zT«An(61)©v]

(62)/k®{BM³̄B£Ak]RB�¼�dU�±�±«k½BMj±i©¼µB�«½A/k̄A©v]̈A±�



   
   

 

107Êº±®¼wRB¼�¼L�nj»�¼L�©v]ºk®«jAkT«A ±̈́�«

BµS{±̄»Q///////////////////////////////////////////////////////////////
|,1389¬BTÇv«p,44x,º±®¼ÇwSªÇ�e,<º±®¼ÇwRB¼�¼LÇ�nj©Çv]̈±́�«>,»ª¼en¼vd«À�Ç1

/76Ç57
/49|,»̄An±̄³Ø¦§AkL�̈ BªTµA³M,jB«Ajo¼«RB�®~«,jB«Ajo�BMkªd«o¼«Ç2
/234|,4Z,¹�Mn¿A¹¼¦��§AnB�w¿A»�¹¼§B�Tª§A¹ª�d§A,Ank�BØ¦«Ç3
/309|,ºoǾ�«»�Uo«c¼d~U,¥¼~dT§A,¬BMpo«MnB¼®ª́MÇ4/22|,¹ª�d§A»�oLT�ª§A,ºjAk�MRB�oL§A±MAÇ5

/49°48|,¬B��½M»e,¥¼��MAo�M±MAÇ6
/6|,(³«B̄±UoQ)3Z,RB�®~«³�±ª\«,ºjn°ów½k§AJB́{Ç7

/85|,n±®§A¥�B¼µ,¬BªµÇ8
/66|,©v\§A»�,̈±w¥~�,»̄A°o¼{»¦�bo{°³ª]oU,¹ª�d§A¹½AkM,»ÄBL�BL�¼vekªd«k¼wÇ9

/68|,¬BªµÇ10
/153|,(B®¼wMA·�v¦�)7Z,nBYC³�±ª\«,ºoǾ�«»�Uo«Ç11/134|,2Z,³�v¦�xp±«C,bBL~«»�Ukªd«Ç12

/46|,Ank�·�v¦�,»¦«CºjA±]³Ø¦§AkL�Ç13
/47|,¬BªµÇ14

15.Extension.
¶rA°¥Ç½l,»wnBÇ�¡®µoÇ�,¼�Ç«kªdÇ«;<jAkTÇ«A>¶rA°¥½l,Akhµj³«B̄S�§,AkhµjoL�A»¦�:�/nÇ16

/<jAkT«A>
RB¼Ḉ§A,±ªÇµ;19|,»�°oÇ�»¦�kªd«·ª]oU,»�¼L��Bªw�,B®¼wMA:�/n,oTz¼M·�§B�«ºAoMÇ17
»�UkªdÇ«c¼d~ÇU,RB\Ç®§A,±ªÇµ;13°12,11|,¼�Ç«kªdÇ«c¼d~U°³«k�«,»ÄÀ�³«B®z̄Aj

/82|,²°sQȳAj
jAkT«A°,©ÄA±�»¦�³§��B�«oiAjAkT«A°jAkT«A³¼��o�½¬A�ª½ºm§Aoµ±\§A±µ»�¼L�§A©v\§A¬A>Ç18

/<©ÄA±�»¦�B�¼ª]Bª́§��B�«W§BY
/SwA<»]nBi>�jAoT«<»®¼�>Ç19
/61|,¬Bªµ,»ª¼en¼vd«À�Ç20

/14°13|,»½À�·«B̄ȳAjRB¼́§A,B®¼wMA:�/nÇ21
/90°89°88|,(4Ç1R¿B�«,©µjq¼w�),»̄À¼£ºkªd«kªd«·ª]oU,B�{RB¼́§A,B®¼wMA:�/nÇ22
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q½BªTÇ«k�M³w©v]³�Sv¼̄½A³M©v]S¼ªv]///>:kv½±̄»«RAnB{AºBµtnjnjºoǾ�«jBTwAÇ23o£AÂX«;jAjq¼ªUºo¢½jpAj±z̄An̈ Ak�_¼µ³�k{BM³T{Ajk�M³w©v]³�SwA�ª«Á°A;k{BM³T{Aj
?³ak{BM²o�o£A?SwA�ª�̈ Ak�°�o�̈ Ak�,¤±�̈ Ak�,k{BM,15#15#15,k{BMº°BvT«xjB�MA
S¼ªv]³�SwAJA±]¼ªµkµj»«³�»MA±][B®¼wMA]/Sv¼̄xjB�MA¬B¼«ºq½BªU_¼µÁ±�A³�²o�
<SwA½A B̈v]A·ªµnj³�,Svµk®{BMj±ª�©µoM³�ºk�M³w�o�¬B�«A¬Cnj³�SwA½A³M©v]

/(158|,¬Bªµ,ºoǾ�«»�Uo«:�/n)±̈́�Ç«c½oÇzU°�½o�ÇU³MHUkª�¬A±®��ÀioM<S�¼L�¬±«Ao¼Q¬B�±v¦¼�¾AnC³MºpAk̄A©za>·§B�«Ç24
,²jApkªdÇ«BÇ�n:�/n)SwA³TÇiAjoÇQAnk�BØ¦Ç«°B®¼wÇMA³¦ªÇ]pA»«ÀÇwA·�wÀÇ�²B£kÇ½jpA©v]
³�SwA¬C¥«FU¥MB�·T�̄/(65oT�j,B́¼wnoM°R¿B�«,<S�¼L�¬±«Ao¼Q¬B�±v¦¼�¾AnC³MºpAk̄A©za>
¥�BÇM [SwA�¼ª�°¥½±�°�½o�ºoµ±]©v]³�]An�½o�U½A»̄Bv�>:kv½±̄»«ºpAo�njº°
¾Aq]AºAnAj(jnAk̄�ª�°¤±�°�o�¥��§BM³�)²o�k®̄B«»�¼vM©v],Rn±�½Anj³�Aoa;k®̄Aj»«
²BLT{A½A,k{²nB{A³�³̄±£¬Bªµ(103|,¬Bªµ)</Sv¼̄�ª�°�o�°¤±�k]A°¥��§BMAm§°Sv¼̄
ºAnAjÔMpA¬B¼M½A,j±{»«²jAj¬Bz̄³§B�«½Anj³�³̄±£¬Bªµ°k̄A²k{K�Uo«jk�T«¬B£k®v½±̄An/SwA¤B�{A

/69Ç41|,1x,̈nB́a°»w²n°j,³�v¦�,<RnB�jo�̄pA²jB«>,»ªUBij±ªd«:�/nÇ25
/78Ç77|,»�̄B�óa±®«·ª]oU,³�v¦�¤±�A,RnB�j³̄nÇ26
/102|,ºkªeAkªeA·ª]oU,»§°A·�v¦�njRÀ«FU,±ªµÇ27

/74|,¬BªµÇ28
/55|,¬BªµÇ29

³�SwA½AyT�¼�e,̈o]S¼��A°½A:kv½±̄»«¥�°°¥~�¬BµoMc¼�±UºAkTMAnjºó�«jBTwAÇ30
¼�xj±i;jAkT«AºAnAjºq¼a³̄,SwA³̄B£³wjAkT«Ao¢½jo¼L�U³M°,³̄B£³wjB�MA¥MB�SwAºoµ±]
:�/n)k®½±£»Ç«©Çµ<»§B~UAS¼��A°>¬C³M³�SwAyz�S¼��A°�½,SwAyz��½,SwAjAkT«A
�¼�±UpA¤Beoµnj/SwA»UnB�jkTª«S¼��A°¶k®®�»�AkU¬B¼M½A(176|,¬Bªµ,ºoǾ�«»�Uo«/SwA³Tv̄Aj»«©v]pA¥�Tv«Anyz�°²jB«pAjo\«AnjAkT«Aº°³�j±{»ª̄S{AjoM¼®aB®¼wMA

31.Rigid.
32.deformable.

/62|,¬Bªµ,»ª¼en¼vd«À�Ç33
BMB�� ±̈́�«³�SwA¬C©́«·T�̄/©½A²kz̄¬C�o�T«°©½A³T�o£�°o�«AnB�� ±̈́�«³�j±{³]±UÇ34



   
   

 

109Êº±®¼wRB¼�¼L�nj»�¼L�©v]ºk®«jAkT«A ±̈́�«

/jnAj»�¼Y°k̄±¼Q©v]ºk®«jAkT«A ±̈́�«
SwB®�«½kM(�i)jAkT«AS«B�TwA/SwARB¼ª�³MJ±v®«»T��,¾B®d̄A°RnAkTwAk®̄Bªµ,S«B�TwAÇ35
¥�A°�i½oU²BU±�(»wk¼¦�A)ShUºB��nj/k{BMkeA°ºBTwAnoMj±{�o�¬Cnj³�ºA³��̄oµ³�
,¬CoM��A° ß�°o�«³��̄°j¼M·¦�B�³�SwA¬C©¼�Tv«jAkT«A½AoMB®M/SwA©¼�Tv«H«°q§³��̄°j¼M

/k{BM³��̄°j¬C¼M³¦�B�½oU²BU±�
/533|,̧±�z«kªd«k¼wc¼d~U°³«k�«,ZBT§A̧nj,ºpAo¼{½k§AK��:�/nÇ36

B½A°p»¦�Ø¹��B�T«Ø³YÀYØ�±�i³¼��Òo�Ô½¬Aß�ªÔ½Øoµ±]>»̄Bªv]oµ±]³��½o�U½Ao¢½jRnBL�³MÇ37/SwA}�B̄B«A,c¼d�<©ßÄA±�
ºBµn±dÇ«�B¼Çw³ÇMBÇµjAkTÇ«AGkª�ÇU³�j±{³]±U/j±{»«³T�£²k¼ªiB½»«±ª�»µB¢Twj¼®a³MÇ38

/SwA²k{©¼woU,ºk�MWeBL«nj²jB�TwAºAoM,RB~Th«
/jn±i»Ç«k̄±¼QjAkT«A ±̈́�«BM°n½ApA/j±{»«k�M³w�o�¬Cnj³�SwAºoµ±]³¼ªv]Rn±�Ç39

/¬Bªµ,»ª¼en¼vd«À�:�/n,»�¼L�©v]njRn±�̈±́�«BM»½B®{CºAoM
k�MºAnAj°²jB«pA�nB�«°»]nBij±]°k�B�»ª¼¦�U©v]:k½±£»«»ª¼¦�U©v]�¼�±UnjB®¼wMAÇ40
(235|,RB\̄,B®¼wMA)/SwAS¼��°ºAnAj°jo½mQ»«RB́]·ªµnj»ªµ°°»®µl̈ Bv�̄A/SwA
°<c�w>ºk�M°j¥~T«S¼ª�°<�i>ºk�M�½¥~T«S¼ª�,»«ÀwA¬kªU¬Ak®ªz̄Aj»�B½nnBYCnjÇ41
/©¼«B̄»«<©\e>Ano¼iA¶o��,»ª¦�k½k]RB¼MjAnj/j±{»«²k̄A±i<»ª¼¦�U©v]>ºk�M³wS¼ª�
E3»wk¼¦�Aºk�M³wºB��njAnP·��̄S¼��±«BT�½Rn±�³M³�,q3,q2,q1jk�³woµ,»�B½nnjÇ42

/k̄±{»«²k̄A±iP(³T�B½©¼ª�U)RB~Th«,k®®�»«}hz«(»̄Bª½nB½°)
ShU·d��³w°P(²nlB½)³��̄¼M¥�A±�S�¼�enjq3=x3°q2=x2,q1=x1ºBµ}Th«,»�B½nnjÇ43/©½A³T�o£�°o�«An³¦�B� ±̈́�«B\®½Anj/k®{BM»«OEkL«pA²k̄nm£°©µoMj±ª�
k®ÇaoÇµ;Sv¼Ç̄ ,kÇ̄nAjjoMnBÇ��½q¼Ç�°»�BÇ½nnj³Ç�RB~ThÇ«²B¢TÇwjºB®�Ç«³M²B¢TwjB\®½AnjÇ44
³w·�±ª\«³MB\®½Anj³�¦M/k®Tvµ�½o�U¥MB�̈ Bv]Aºk®«jAkT«A�o�BMH«°q§RB~Th«ºBµ²B¢Twj

/©¼½±£»«²B¢Twj,¼�T«��B�T«jAkT«A
45.CylindricalExtensionsSystem.
x3n±d«°P³¦�B�q1=r}Th«k¼®��o�/SwA²k{²jAjOEkL«BMx3,x2,x1»UnB�jRB~Th«²B¢TwjÇ46º°Be³d��©¼̄°x1n±d«SLX«°x3n±d«º°Be³d��©¼̄¼M³½°Apq2=q}Th«,¼®̀ ªµ,k{BM
Z°q,rRn±�Ç½Anj/k{BM»Ç«x1x2³d�Ç�pAP³¦�BÇ�q3=Z}Th«q¼̄°/SwAP·��̄°x3n±d«/k̄±{»«²k̄A±iºA³̄A±TwARB~Th«



   
   

 

Ê1101391q¼½BQ,¤°A²nBª{,©µj¤Bw

47.SphericalExtensionsSystem.
/k{BMO°P¼M·¦�B�q1=rk¼®��o�/SwA²k{²jAjOEkL«BMx3,x2,x1»UnB�jRB~Th«²B¢TwjÇ48n±d«º°Be³d��©¼̄¼M·½°Apq3=jq¼̄°k{BMOPnAjoM°x3n±d«SLX«¼M³½°Apq2=rq¼®̀ ªµ²k̄A±iº°o�RB~Th«°j°q,r²B£¬C/k{BMP³��̄°x3n±d«º°Be³d��©¼̄°x1n±d«SLX«°x3/k̄±{»«�LUo«x3,x2,x1RB~Th«³Mk�MyhMnj²k{²jAj�MA°nBMRB~Th«½A/j±{»«�¦ThÇ«ºBµ²B¢TÇwj©¼woUnj³�k{²jAj¬Bz̄ºA³̄±£³MGkª�U,kTª«ºBµ²B¢Twj�¦Th«ºBµ¥�{Ç49

/SwA ±̈́�«°j½A¼MSLv̄¬jAj¬Bz̄»¦�A�kµ/j°n»«nB�³MRB~Th«
50.Orthogonal.
¬C¬±TwºAq]AnAjoMoµºBµ³�§Æ«³�»v½oUB«¬B®¼«oUj³�SwA¬CBµnAjoM»�i¤À�TwA�o{o¢½j¬B¼MÇ51

/k{BMo��k½BL̄,k®µj»«¥¼�zUAnu½oUB«
/j±{»«²k̄A±i»UnB�jRB~Th«²B¢TwjK¦�A²B¢Twj½AÇ52

³M)S{±̄RB~Th«²B¢TwjpA¥�Tv«An»�¼L�ºBµ²k½kQnBT�noM©�Be»�B½nR¿jB�«¬A±U»«k®aoµÇ53
»�B½n�¼�±UJ±anBanj,k{BMºjk�°»ª�RBLwBd«³MpB¼̄ ²B£oµ»§°,(Bµn±v̄BUJBve�ª�

/SwAo½mQB̄q½o£RB~Th«²B¢TwjpA²jB�TwA,Bµ²k½kQ
¾»Ç{�½³�o¼�T«npAºA³�±ª\«:jo��½o�Uo½pRn±�³M¬A±U»«oU»ªwnRn±�³MAnRB~Th«Ç54
©ÇµoÇMj±ª�©¼�Tv«ºBµn±d«jAkT«Anj³�k{BM»¦�A±�RB~Th«o£A/jpBw»«}hz«An»wk®µ
²B¢Twjk®aB½�½pA²jB�TwABM³wk®µ³�§B�«/j±{»«²k̄A±i»UnB�jRB~Th«,j±{»«ºo¼£²pAk̄A

/j±{»«³TiB®{»¦¼¦dU³wk®µ¬A±®�³M,RB~Th«
/Bµn±v̄BUJBve»wnj¶°q],»ª¼en¼vd«À�:�/n,oTz¼M³�§B�«ºAoMÇ55
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/BU»M,»¢®µo�oiB�«°nBYCª\̄A,¬AóU,»̄An±̄³Ø¦§AkL�̈ BªTµA³M,jB«Ajo¼«RB�®~«,o�BMkªd«o¼«,jB«AjÇ
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