
   
   

 

106Ç85,1389¬BTvMBU,̈nB́a²nBª{,©T�µ¤Bw

±¢�°nju�°jAnBQ³M¬nk«gwBQ�½ºBQØjn
»«ÀwA·�v¦�SØ®w nj

/tnk«S¼MoU²B¢z̄Aj,³�v¦�²°o£nB¼z̄Aj#hojatima@modares.ac.ir

#»TØ\e»¦�kØªd«k¼w

/88.12.13:xo½mQÇ88.8.11:S�B½nj/tnk«S¼MoU²B¢z̄Aj,³�v¦�k{nA»wB®{nB�º±\z̄Aj##
zarepour@modares.ac.ir

##n±Q�nApc§B�kØªd«

²k¼�a
�kÇ�·½o�Ç̄�½·ÇÄAnA·�ÇwA°³MBUSwA²jo�xÀUk½n¬B�TwAo¼iA·µjnj
�kÇ�boÇ�°A/kÇµjSwj³ÇM±Ç¢�°nju�°jAnBÇQºAoMºA²pBU Ø¥e²An,k½k]
­½A¤Bª�ABMk½n/SwA²j±ª̄jB́®z¼QºA²pBUbo�¬CºB]³M°,k�̄An»�wnBU
JlB�»��B®U_¼µ¬°kM³¦ª]­½A³�jo¼£»«³\¼T̄,±¢�°nj·¦ª]º°noMbo�
jo�½°nºBµSµBL{BU©¼®�»«xÀU,k½n·½o�̄bo{­ª�,³§B�«­½Anj/SwA
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Ê861389¬BTvMBU,̈nB́a²nBª{,©T�µ¤Bw

³«Øk�«
o¼ªÇ��]o«k¼®��o�/k¼«B®MLAn¬C°k½o¼¢Mo�̄njAn<SwA(1)JlB�³¦ª]­½A>·¦ª]
,k{BM�jB�o£A?JlB�B½SwA(2)�jB�³¦ª]­½A,¤Be/k{BML·¦ª]j±iL·¦ª]nj<­½A>
,o¢½jº±wpA/SwAJlB�LuQ;SwA�jB�ÇSwAJlB�L³�®½A»®�½Çk½±£»«³̀ C̄uQ
�jB�LuQ;SwAJlB�ÇSwAJlB�L³�®½A»®�½Çk½±£»«³̀ C̄uQ,k{BMJlB�Lo£A
,¤Ø°A²B¢̄nj/u��§BM°SwAyMm� q̈¦Tv«¬C�k�³�SwAºA³¦ª]L,o¢½j¬B¼M³M/SwABª̄��B®T«¬A±®�³M,¥¼§j­¼ªµ³M°,²jo��ª]j±injAn­¼�¼�̄³¦ª]­½A³�kwn»«o�̄³M
BÇØ«A;SwA²kÇ{o½o�U»�¦Th«ºBµRn±�³Mu�°jAnBQ­½A/SwA²k{n±́z«u�°jAnBQB½°Ao½o�U/SwA(3)»Uo�tk¼®ª¼QA³MJ±v®«,²k¼wnB«Swj³M¬CpA³�»Un±�­½oU»ª½k�
·ªÇµ>³Ç�j±{»«»�Øk«Ro�»§BµApA»�½k¼®��o�:SwA­¼®aHL½o�Uu�°jAnBQ­½ApA³�,Q¶k®½±£j±i³�SwA­½A¤AÆw,¤Be/k¼«B®MQAn³¦ª]­½A</k®Tvµ±¢�°njBµ»Uo�
»v�<±¢�°nj>pAtk¼®ª¼QAn±�®«ÁBªTeA?±¢�°njB½Sw±¢TwAn,SwARo�»§BµApA»�½
»v�º°o�̄pA<±¢TwAn>³�n±�¬BªµSwnj;k®{BMJlB�°A(4)ºoLiRÀª]·ªµ³�SwA
¬Bz̄BUSwA²j±M¬CoMtk¼®ª¼QA,kwn»«o�̄³M/k®{BM�jB�°AºoLiRÀª]·ªµ³�SwA
AnQ»Uo��½o£A»®�½;u��§BM°Sw°A»½±¢�°nj q̈¦Tv«Q¶k®½±£»½±¢TwAn³�kµj
³TÇL§A/SwA²joÇ��ªÇ]j±ÇinjAn<»½±Ç¢�°nj>°<»½±¢TÇwAn>��B®T«S��°j,k½±¢M
,Sw°A»½±¢�°nj̈q¦Tv«Q»Uo�¶k®½±£»½±¢TwAn¬±a;kwn»ª̄j±ijAo«³Mtk¼®ª¼QA
»®�Ç½,»ÄqÇ]j±{»Ç«»Ø¦�·¦ª]�¼�̄Ao½p,Sv¼̄°A»½±¢TwAn q̈¦Tv«°A»½±¢�°njBØ«A·¦ª]¶k®½±£¬BªµBµ»Uo�pA»��M¬C³�Sv¼̄ ±̈¦�«BØ«A;<k®Tvµ±¢TwAnBµ»Uo�pA»��M>SwAu�°jAnBQ­½ARn±�­½oU»ª½k�S½A°n­½AÁ°A³�»½B\̄CpA,³ªµ­½ABM(5)/k{BM»Ø¦�
nj©Ç�Swj°)jo��o�oMAn¬C}�̄¬A±U»«S½A°n­½Anj�Øo~U°¥ijºnk�BMH¼̄BY°(7)<±¢�°nju�°jAnBQ>,u�°jAnBQ­½A�¦Th«ºBµRn±�(6),(k¼wn­¼�¼�̄�ª]³M,oµB�

/j±{»«²k¼«B̄



   
   

 

87Ê»«ÀwA·�v¦�SØ®wnj±¢�°nju�°jAnBQ³M¬nk«gwBQ�½ºBQØjn

ºo��KUB�«pAnB¼vM»̄Ao��T«,¬±®�BU(c¼v«jÀ¼«pAy¼Q©z{¬o�)tk¼®ª¼QA¬B«ppA
©�Swj¬Ao��T«,©¼̄Aj»«B«³�B\̄CBU/k̄A²k«CoM³́L{­½A��n°»½±£gwBQ»Qnj¬±£B̄±£
¬Ao��TÇ«(8),¬BTwBÇM¬B̄±Ç½¬Ao��T«:k̄A³TiAjoQu�°jAnBQ­½A³MR°B�T«ºo��SØ®wnB́a
¬Ao��T«»ioMq¼̄°(10)»«ÀwAÇ»Mo�SØ®w¬Ao��T«,BQ°nAnj(9)»�w°¬°o�»®¼U¿SØ®w
¬Ao��T«»®�½,o¼iA·Twj¬Ao��T«·́]A±«¶±d̄jn±«njB«RB�À�A³TL§A/(11)»�o{ºBµSØ®w
¬Ao��T«pA»ioMnBYCnj,³ªµ­½ABM;SwA�k̄AnB¼vM±¢�°nju�°jAnBQBM,»�o{ºBµSØ®w

(12)/jnAjj±]°u�°jAnBQ­½A³M»UAnB{A,»�o{
nj,»�Çw°¬°o�»®¼U¿SØ®w¬Ao��T«q¼̄°¬BTwBM¬B̄±½¬Ao��T«RB½o�̄|±~inj
BMtB¼�nj,»«ÀwAÇ»Mo�SØ®w¬Ao��T«ºAnCBØ«A;²k{WdM¥¼~�U³M,jØk�T«R¿B�«°KT�nj»«B£BU©¼®�»«xÀU,³§B�«­½AnjB«(13)/SwA²k̄B«n±\́«,SØ®w°j­½A¬Ao��T«ºAnC
jo�½°n,³TL§A/©½nAjoMu�°jAnBQ­½A|±~inj¬B̄Bª¦v«ºAnCoU�¼�j°oTz¼M»�o�«Ś]
¬CoM³�¦M;©¼®�q�oªU¬Bª¦v«¬Ao��T«ºAnC»h½nBUo¼woMBU©½nAk̄k~�°Sv¼̄»h½nBUB«
±¢�°nju�°jAnBQ³MgwBQºAoMAn¬nk«ºjo�½°nºBQØjn,¬Bª¦v«¬Ao��T«nBYCnjBU©¼TvµºBµ¥Çe²AnpA»Ç�½³M»�¼Y°SµBL{¬Ao��T«­½ApA»�½ Ø¥e²An³�©¼µj¬Bz̄°©¼®�¤BL̄j

/SwA²k{³ÄAnA³́L{­½A¬jo��o�oMºAoM³�jnAj»̄nk«
¬Ao��TÇ«·́Ç]A±Ç«»¢̄±Ç¢a,¤BªÇ]A³ÇM,Svh̄yhMnj/jnAjyhM³wo�Be·§B�«
³¦Ãv«­½A³M³�»LUB�«­½oU©́«³M,yhM­½Anj/©¼®�»«n°o«Anu�°jAnBQ­½ABM¬Bª¦v«
bo{³M,̈°jyhMnj/©¼®�»«ºk®M©¼v�U»Ø¦�·Twj³wnjAnB́ C̄jo�½°n°,²nB{Ak̄A³TiAjoQ
­½Anj(15)/k½n¬B�TwA�k�·½o�̄°(14)»�wnBU�k�·½o�̄:©½pAjoQ»«�k�·½o�̄°j
­¼¼LUAnB́ C̄�AoT�A²±]°°³½o�̄°j­½ApA�½oµºk¼¦�©¼µB�«BUjo�©¼µA±iy{±�,yhM
yhMnj/©¼µjc¼�±U±¢�°nju�°jAnBQBMAn³½o�̄°j­½ApA�½oµ·́]A±«¶±d̄°©¼®�
BÇU©¼®�»Ç«xÀÇU°©Ç½pAjoQ»Ç«(�664Ç597)ºóÇMA­Ç½k§Ao¼ÇYAºAnC»wnoÇM³ÇM,»̄B½BQ
¬Bª¦Çv«¬Ao��T«ºAnCnj,K¼UoU­½kM°©¼®�­¼¼LUk½n��A±«³MAn°A��A±«ºBµSµBL{



   
   

 

Ê881389¬BTvMBU,̈nB́a²nBª{,©T�µ¤Bw

³̀ C̄³�k̄Bª̄³T�£B̄/©¼µj¬Bz̄±¢�°nju�°jAnBQBM³́]A±«ºAoMAn¬nk«ºjo�½°nºBQØjn/¬B¢T{m£ºBµ²B£k½j»ioMbo{H�o�³̄°SwAºA³v½B�«»wnoM,B̄Bªµ,SwB«o�̄jn±«
±¢�°nju�°jAnBQBM³́]A±«nj»«ÀwAÇ»Mo�SØ®w¬Ao��T«»Ø¦�jo�½°n:Svh̄yhM
±¢�°nju�°jAnBQ³M»«ÀwAÇ»Mo�·�v¦�SØ®wpAºnB¼vM¬Ao��T«,o�B�«¬An°jpAy¼QBU
¬°o�¬BªØ¦�T«(1:jo�ºk®M©¼v�U»¦�A²°o£[®Qnj¬A±U»«AnjAo�A­½A­½oU©́«/k̄A³TiAjoQ
¶n°jºBªÇ�e(3;ºoªÇ�ºo\µ©Tzµ°©T�µºBµ²kw¬B̄Aj��®«(2;̈ÀwApAk�M»½AkTMA
¶n°j¬Bª§BÇ�(5;¬B́�Ç�A»�v¦Ç�KT�«�̄°n¶n°jºBª�e(4;pAo¼{»�v¦�KT�«�̄°n
oMnjk̄A³TiAjoQ±¢�°nju�°jAnBQ³M³�An»̄Ao��T«·ªµºk®M©¼v�U­½A³TL§A(16)/¬B¼§±�A
­Ç½A³ÇM»ÇUAnBÇ{Aj±ÇiRB¼��®Çª§Anj³�(�339Ç260)»MAnB�o~̄±MA,¤BX«ºAoM;jo¼£»ª̄
³�S�£¬A±U»«,³ªµ­½ABM/jo¼£»ª̄nAo�²°o£[®Q­½ApA�½_¼µnj,SwA³T{Aju�°jAnBQ
nj»́]±ÇU¥MBÇ�joÇ�½°nBÇ½°³TiAjoQu�°jAnBQ­½A³M¥¼~�U³M³�»̄Ao��T« B̈ªUHL½o�U

/k̄o¼£»«nAo�²°o£[®Q­½A¥½lnj,k̄A³T{Aj¬CBM³́]A±«
¬Ao��TÇ«pA³TÇwj¬Cºk®M©¼v�UºAoM©µºo¢½jºBµnB¼�«,»h½nBUoØiFU°̈ Øk�UpAo¼�nj³�ºjo�½°nKveoM¬Ao��T«­½A/jnAjj±]°,k̄A³TiAjoQ±¢�°nju�°jAnBQ³M³�»«ÀwA
­Ç½A²°oÇ£°j:k®Tvµ©¼v�U¥MB�»¦�A·Twj³w³M,k̄A³T{Aj±¢�°nju�°jAnBQBM³́]A±«
;k̄j±M¬CºAoM»Ø¦e²An·ÄAnAjk�nj°k®Tv̄Aj»«»��®«Ç»�v¦�·�§B�«°³́L{Anu�°jAnBQ
jo�½°n/k®T�o½mQ»«An¬C°k®Tv̄Aj»ª̄³�§B�«B½³́L{Anu�°jAnBQ­½AHwBwA ±̈w·TwjBØ«AºA³�§B�«°³́L{Anu�°jAnBQ­½A¬Ao��T«pAºA³Twj(1:SwAK¼UoU­½kM²°o£³w­½A»Ø¦�
·¦ªÇ]¬C³Ç�k®Çµj¬BÇz̄BÇUk̄jo�»Ç«xÀÇU,¬C Ø¥ÇeºAoM°k®Tv̄Aj»«»��®«Ç»�v¦�
�Ø¦�T«k̄A±U»ª̄HwBwA,k®T{Aj¬CpA»U°B�T«ºBµo½o�U�¦Th«¬Ao��T«³�(17),q¼¢̄AoM³́L{
·�§B�Ç«°³́LÇ{Anu�°jAnBÇQ­Ç½A©µ¬Ao��T«pAºo¢½j·Twj(2/jo¼¢MnAo�Jm�B½�k�
·¦ªÇ]³Ç�k®µj¬Bz̄BUk̄jo�»«xÀU,¤°A·Twj�ÀioMBØ«A;k®Tv̄Aj»«»��®«Ç»�v¦�



   
   

 

89Ê»«ÀwA·�v¦�SØ®wnj±¢�°nju�°jAnBQ³M¬nk«gwBQ�½ºBQØjn

³Twj­½A,o¢½jRnBL�³M/Sv¼̄»��B®U_¼µ̈q¦Tv«¬CJm�xo½mQ°SwAJlB�,±¢�°nj
­½A,k®̄Aj»ª̄Jm�°�k��Ø¦�T«HwBwAAn±¢�°nj·¦ª]³�¤Ø°A·Twj�ÀioM¬Ao��T«pA·¦ªÇ]HwBÇwA»«ÀÇwAÇ»Mo�¬Ao��T« ±̈w·Twj(3/k®̄Aj»«JlB�°xpnAºAnAjAn³¦ª]
An±Ç¢�°nju�°jAnBÇQ¬BÇz½A;k®TÇv̄Aj»ªÇ̄»�nB�ÇU°��B®ÇU_¼Çµ­Øª�TÇ«An±Ç¢�°nj�½BÇUk̄jo�»Ç«²jB�TwAy½±i·̄B«p¤±L�«ºBµ³½o�̄»ioMk�̄ºAoM¬CpA°k®T�o½mQ»«

/k®̄qMnB®�Anºo��©½AjAnBQ
·̄BÇ£³wºBµºk®M³TwjpAºA³Twj¥½lnj³�»̄Ao��T«·ªµ¥¼¦dUx°n³�k̄Bª̄³T�£B̄
o¼«A°(�672Ç598)»w±�­½k§Ao¼~̄³]A±i/SwA²j±L̄¬Bv�½,k̄A³T�o£»«nAo�²k{jB½
»LUB�oª�­½k§A©\̄°ºóMA­½k§Ao¼YA,¤Ø°A·Twj¬Ao��T«pA(�903Ç829)»�T{j­½k§Ank�n±́�pAuQ»½AkTMAºBµ²kw¬BªØ¦�T«K§B�°,̈°j·Twj¬Ao��T«pA(�675Ç617)»®½°q�
ºk�ÇMºBµyhMnj/k̄°n»«nBª{³M ±̈w·Twj¬Ao��T«pA(²o�B{A°³§qT�«pA©�A) À̈wA
jo¼£»«nAo�WdMjn±«,ºóMA­½k§Ao¼YA»®�½,̈°j·Twj¬Ao��T«pA»�½²B£k½j,o�Be·§B�«
pA»Ç�½³Ç�SwAJ±Çi/j±{»Ç«²jAj�¼L�U±¢�°nju�°jAnBQ³M¬nk«ºBµjo�½°noM°
ºBµjo�½°n·ªµpA»Ø¦�ºo½±~UBU©¼µjbo{B\®½Anj©µAn ±̈w·Twj¬Ao��T«ºBµ¥¼¦dU

/©¼{BM³T{Aj±¢�°nju�°jAnBQBM³́]A±«nj¬Bª¦v«¬Ao��T«
³�§B�«³̄±£oµpA»§BiAn±¢�°nju�°jAnBQ À̈wApAuQ»½AkTMAºBµ²kw¬BªØ¦�T«oTz¼M
j±iºo��ºBL�nBM³§jB\«q¼̄°,³̄B«p¤±L�«ºBµ³½o�̄k�̄ºAoM¬CpA°k®Tv̄Aj»«³́L{°
»ioM°,�k�»½±�wnA·½o�̄k�̄ºAoMu�°jAnBQ­½ApA»ioM,³̄±ª̄ºAoM;k̄jo�»«²jB�TwA
¬BenB{pA»ioM/SwA²j±M[½An¬BTwBM¬Ao½Anj³�k̄joM»«²óMS½±®YKµm«k�̄ºAoM¬CpA
²jB�TwA¤B��A»¦��°»UAlcL�°­vÔe·½o�̄k�̄Ś]nju�°jAnBQ­½ApA©µ¬BªØ¦�T«­½ApA©Çµ»MoÇ�ºoÇ��ºBµSØ®Çwk½kÇ]°©½k�¬Ao��T«pAºnB¼vM³�»½B\̄CpA(18)/k̄A²jo�x°n»�¼L�ÇU»wnoÇMk½BÇ{,kÇ̄A²jo�²jB�TwA�k�ºBµ³½o�̄k�̄ºAoM±¢�°nju�°jAnBQ
¤B\Ç«j±Çi­Ç½ABØ«A;k{BL̄��§pA»§Bi©µ¬Bª¦v«¬Ao��T«¥¼¦dUx°nBM¬Bz½A¥¼¦dU



   
   

 

Ê901389¬BTvMBU,̈nB́a²nBª{,©T�µ¤Bw

u�°jAnBQBM¤Bª�A»UAlcL�°­vÔe·½o�̄k�̄x°nbo{³MB«B\®½Anj/kL¦�»«Anºo¢½j/©¼®�»«²k®vM±¢�°nj
J±Çiºq¼Çao£A:k̄j±M¥ÄB�(19)»µ±§Ao«A·½o�̄»�±̄³M,RB¼�ÀiA¶p±enj²o�B{A
³�¦M,Sv¼̄kMB½J±iHUAl»¦��_¼µ;SwA³T�£B½°³TwA±iAki³�SwA¥¼§j­½A³M,SwA
,S�¼�enj/SwA²jo�kMAn¤B��A»ioM°J±iAn¤B��A»ioM³�SwA»́§A»́̄°o«A­½A
nj/jnAk̄j±]°kM°J±i,k{BL̄»�o{o£A°jnAj»�o{Â«B�»½B®L«�ÀiA,¬Bz½AºAoM
»UAl,¥���½ºkM°»M±i¬BªµB½,¤B��AcL�°­vÔe³�k̄j±Mn°BM­½AoM³§qT�«,¥MB�«HUAlḱ�³MºnAjB�°°,kMHUAl­T�£�°nj³�k®�»«©�eB«¥��:³�k®T{AjjB�T�A¬Bz½A/SwA
°k{BMkMHUAl­T�£�°nj³�SwA²k½o�C¬B®aAnB«¥��°¬B́]Ök̄°Aki,³TL§A/SwAJ±i»ioMpA,¬B¼§qT�«k�̄ºAoM,¬Bz½A¬BenB{°²o�B{ApA»ioM/k®�©́�AnºkM­½A©µB«¥��
S��ÖcL�°­vÔeo£A³�SwA­½A¬Bz½AºB�ØjA/k̄A³Tv]j±w±¢�°nju�°jAnBQºBµo½o�U;k̄nAjAn­vÔe©µ°cL�©µ,j±iRAlnj³�S{Ajk®µA±ij±]°»§B��A,k{BM¤B��A»UAl»Ø¦�·½°npA,»¦��­¼®a»�o�«/j±{»«¤Bd«³M³§BeA»UAlcL�°­vÔe·½o�̄,K¼UoU­½kMºAkTMA·¦ª]¬BªµS}h{k¼®��o�/k®�»«S¼�LU±¢�°njºBµ³¦ª]»�o�«°­TiBw
SwA³T�£�°nj°AB½C,¤Be</SwA�°nj³¦ª]­½A>:k½±¢M°jn°C¬BMpoMAnL·¦ª]»®�½³§B�«
²B£¬C,k{BMJ±iHUAl<­T�£SwAn>°,kMHUAl<­T�£�°nj>k®T�£»«³§qT�«³�¬B®ao£A?o¼iB½
ÖcL�°­vÔeuQ,u��§BM°Sw°A»½±¢�°nj̈q¦Tv«L­T�£njS»½±£SwAn³�»½B\̄CpA³́L{pA»§BiAn±¢�°nju�°jAnBQo£A,­½AoMB®M/k̄A²k{�ª]»UAln±�³MS¥��nj°joµ
°(�749Ç722)»Ç̄ApBT�U­½k§Ak�w/©½nAj³§qT�«»�ÀiA·½o�̄k�̄ºAoM»M±inAqMA,©¼̄AkM

(20)/k̄A²jo�²jB�TwAjo�½°n­½ApA²o�B{AºAnCbo{nj(�1119̈)n±�z§AkL�­MA
�ÀTiA°SµBL{²±]°q¼̄°,k½n°»�wnBU�k�·½o�̄°jBU©¼{±�»«,k�MyhMnj
±¢�°nju�°jAnBQ¶nBMnjBµ³½o�̄­½Ajo�½°n·v½B�«ºAoM p̈¿RB«Øk�«BU©¼µjc¼�±UAnB́ C̄/j±{©µAo�²nBM­¼ªµnjºóMAjo�½°nBM



   
   

 

91Ê»«ÀwA·�v¦�SØ®wnj±¢�°nju�°jAnBQ³M¬nk«gwBQ�½ºBQØjn

k½n°»�wnBU�k�ºBµ³½o�̄:̈ °jyhM
¥~Ç�°Ø¥Çe,³TÇ{Aj�kÇ�¬±Ç«Ao¼ÇQ³Ç�»UB�§B�«pA»�wnBUºBµ²q¼¢̄A­½oU©́«pA»�½
k̄A±TM³�kµj³ÄAnA�k�̈±́�«pA»®¼¼LU°�½o�UkµA±i»«°A/SwA²j±M±¢�°nju�°jAnBQ
±̈́�«(21)»�o�©́�BUk®�»«xÀU°A/k®�pBMu�°jAnBQ­½A·TvM°o�nB�pA²o£,¬CoM³¼�UBM
pA»Ø�¦U­½oU»�¼L�,°Ao�̄³M(22)/kµj³ÄAnA�k�·½o�̄�½K§B�nj°k®�ºn±�An�k�
:SwA²jo�²nB{A¬C³M�½q¼�BT«pA(B«B£) n̈B́aJBT�nj±�wnA³�SwAºq¼a¬Bªµ�k�
³̀ Ç̄C¶nBÇMnj³Ç�SwA­½AJm�?Sv¼aJm�°Sv¼a�k�³�©¼®� ±̈¦�«k½BMSvh̄>
³̀ C̄¶nBMnj³�SwA­½A�k�»§°;Svµ©¼½±¢M,Sv¼̄³̀ C̄¶nBMnjB½Sv¼̄©¼½±¢M,Svµ

(23)</Sv¼̄©¼½±¢M,Sv¼̄³̀ C̄¶nBMnj°Svµ©¼½±¢M,Svµ
°A;kµj»«³ÄAnA�k��½o�UºAoM»¦�AØke�o{�½±�wnAºEn­½AoM³¼�UBM»�wnBU:k«B̄»«�k��½o�U(24)ºØjB«S½B���o{An�o{­½A(T)/po£AB́®U°o£ASwA�jB�x
,SwA²k«CTbo�Oa�o�nj³̀ C̄³�SwA»®T�£/©¼«B̄»«(25)<Tbo�>An�o{­½AB«
B̈̄,<x>»®�½,SwA²k«Cbo�¬CSwAn�o�nj³̀ C̄°k{BM»«¬BMppAºA³¦ª],<p>»®�½
­½A B̈̄oµ°,<p>­½q¢½B]³�¬BMppAºA³¦ª]oµºApA³M¿BM·¦ª]/k{BM»«<p>·¦ª]¬Bªµ
���,©¼«B̄»«Tbo�An¬CB«³̀ C̄,S�¼�enj°SwAnAo�oM,j±{<x>­½q¢½B]³�<p>·¦ª]
pA»�½o�U,bo�­½A³�Sv¼̄»�Øk«»�wnBUj±i³TL§A/SwA»�o{°jºBµ³¦ª]»µB®T«B̄�kÇ�pA»§±LÇ�¥MB��½o�UoµºAoM p̈¿�o{Anbo�­½A¬jo�B�nA°A³�¦M;SwA�k�
q̈¦Tv«k½BM�k�ºAoM»§±L�«°¤±��«�½o�Uoµ³�SwAn°BM­½AoM°A»®�½(26);k̄Aj»«
S¼��°o£A,SwA�jB�ºA³¦ª]oµ:k½±£»«bo�­½A,³�Àin±�³M/k{BMTbo�»Twnj
k½±£»«³̀ C̄o£A,SwA�jB�³¦ª],o¢½j¬B¼M³M;k½±£»«³¦ª]¬C³�k{BM¬B®a(27)n±«A
/k{BMk¼�w�oMo£AB́®U°o£A,SwA�jB�<SwAk¼�w�oM>:©½nAjÂX«uQ/k{BMnAo�oM
njo£ABØ«A(28);©¼̄AkMoLT�«AnTbo�pA­¼z̄B]³̄±ª̄oµk½BMB«³�SwA»�Øk«»�wnBU
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oµo£A/k¼wn©¼µA±inB�{C»��B®U³M,©¼®�­½q¢½B]±¢�°nj·¦ª]BMAn<p>·¦ª]Tbo�
B́®U°o£A,SwA�jB�<SwAJlB�³¦ª]­½A>:©½nAjuQ,k{BMoLT�«Tbo�­¼z̄B]³̄±ª̄

/k{BMJlB�³¦ª]­½Ao£A
<­½A>o¼ª��]o«³�©¼T�£°©½k¼«B̄LAn<SwAJlB�³¦ª]­½A>B«,o�Be·§B�«ºAkTMAnj
¿BM·¦ª]njAnL©¼̄A±U»«(29),qT¼̄K½¿¬±̄B�pAS¼�LUBMuQ/SwALj±i,n±�m«·¦ª]nj
³Ç�<k{BÇMJlBÇ�LoÇ£AB́®ÇU°oÇ£A,SwA�jBÇ�L>:©¼woM³¦ª]­½A³M°©¼®�­½q¢½B]
,SwAoLT�Ç«TboÇ�ºBµ­¼z̄B]³̄±ª̄·ªµ³�©½o½mPMo£A»®�½;SwAnB�{C(30)»~�B®U
°±¢�°nj·¦ª]¬k{­¼z̄B]pA,º±d̄³M³�®½Ao¢«;©½o½mPM©µAn��B®U�½k½BM²B£¬C
An»½Bµ�o�y¼Qo£A³�SwAn°BM­½AoM»�wnBU/©¼®�S�̄Bª«Tbo�nj¬C³MBz«RÀª]
»wBwA�o�y¼Q°j³M,©¼µjnAo�¥¼¦dUjn±«,k̄±{»«±¢�°nju�°jAnBQp°oMW�BM³�
Bµ�o�y¼ÇQ­½ApA»�½��̄q]ºA²nBau�°jAnBQ­½Ap°oMpAºo¼£±¦]ºAoM³�©¼wn»«
n±�³M°,»wnB�¬BMp»®�½,B«o�̄jn±«¬BMp(1:pAk̄ARnBL��o�y¼Q°j­½A/jnAk̄j±]°
¥«B{©µ;k̄o¼£»«nAo�Jm�°�k��Ø¦�T«³�SwA»UÀª]¥«B{©µ,»�¼L�¬BMpoµ»Ø¦�
»ÇioÇM¥«BÇ{©Çµ°;SwARÀªÇ]­Ç½A³ÇM²nB{AºAoM»½BµnAqMAB½°RÀª]­½AºBµ̈B̄
An»½Bµ¬BMp­¼®a»�wnBU/<SwAJlB�///>°<SwA�jB�///>o¼�̄³̄BwB®{B®�«ºBµ¤±ªd«
­½AB« °̈j�o�y¼Q(2/k«B̄»«³TvMºBµ¬BMpnB~TiA³MB½(31)³TvM,³̄BwB®{B®�«n±�³M

(32)/SwAnAo�oM�¼wÀ���®«¤±ª�«­¼̄A±�°k�A±�,¬BMp­½Anj³�SwA
±¢�°nju�°jAnBQp°oMºAoM»�B�°̈p¿�°o{,�±��o{°j³�SwA­½A»�wnBU�oe
�o�y¼Q°j­½ApA»�½³�©½±{u�°jAnBQ­½Ap°oM�̄B«©¼̄A±U»«»Un±�njB́®U°k®Tvµ
²An,­Ç½AoMB®ÇM;k̄BªÇM»�BÇMnAjBÇ�°�¼wÀ���®«³M³�SwA­½A»�wnBU¥½BªU/©¼®�jnAn
ºnAqMA³TvM ß¬BMp/k̄Aj»«³TvMºBµ¬BMppA²jB�TwA k̈�An±¢�°nju�°jAnBQp°oMpAS�̄Bª«
³MÁØ°A³�»UÀª];©½pBvM±¢�°nj·¦ª]o¼�̄»UÀª]©¼̄A±TMBUjnAm£»«B«nB¼TiAnj»�B�³TvM³�jo�²jB�TwA»̄BMppAk½BM,­½AoMB®M/k®®�»«»�̄Anj±i�k�H¼̄BY°k®µj»«�B]nAj±i
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|±~injo�̄nB́�A°¬BMp­½Aj±iRÀª]³M�B]nA¬B�«A¬BMp­½Anj¬±a,¤Be/k{BL̄
³�©½nAjZB¼TeAºo¢½j¬BMp³MÇ�k�̈±́�«�½o�UºAoMÇuQ,jnAk̄j±]°B́ C̄Jm�°�k�
·ªÇµºBµ̈BÇ̄º°BÇeH¼̄BÇY,k{BM(B́ C̄pA»P��½B½)»§°A¬BMp¬CRÀª]·ªµº°BeÁØ°AºBµ¤±ªdÇ«º°BÇeHX§BY°,k{BMRÀª]­½A³M²nB{AºAoMºnAqMAB½»§°A¬BMp¬CRÀª]
ºAoMB́®UBµ¤±ªd«­½A,³TL§A/k{BM<SwAJlB�///>°<SwA�jB�///>o¼�̄ºA³̄BwB®{B®�«
/k̄±{»«³T�o£nB�³M¬BMp¬CRÀª]³M²nB{AºAoMB½°»§Ø°A¬BMp¬CRÀª]ºBµ̈B̄oM¥ªeSwA»̄BMp¬BMpAo�/k«B̄»«(34)<¬BMpAo�>An̈ °j¬BMp°(33)<»Ã¼{¬BMp>An¤Ø°A¬BMp¬C»�wnBUnj¬BÇMpAoÇ�°¬BÇMp�¦Çi/©¼®�»Ç«SLd�»Ã¼{¬BMpRÀª](Jm�°�k�)pA¬Cnj³�
�½pA³�SwA»�Øk«»�wnBU,��A°nj/Sw±¢�°nju�°jAnBQp°oM»¦�A¥¼§j³TvMºBµ¬BMp»½Bµ¬BMpnj,o¢½j�o�pA°;k®{BL̄³TvM³�SwAo½mQ�½o�U»½Bµ¬BMpnjB́®U�k�,�o�

/k®Tv¼̄(35)SiBwSwnjHwBwA±¢�°nj·¦ª]o¼�̄»UÀª],k®Tv¼̄³TvM³�
­½A¬jAj³«AjABM/jo��½o�U¬BMpAo�¬A±U»«,¬BMpAo�­½Aj±iºAoM³�®½A³]±UK§B]·T�̄
¥eAo«nj°jnAjnAo�»Ã¼{¬BMp¬C·¦eo«­½oU­¼½BQnj³�k½C»«k½kQBµ¬BMppAºA³§BL̄j,nB�
ºA³¦ª]o£A,Bµ¬BMp­½ApA�½oµnj/k̄±{»«oµB�///°¬BMpAo�Ao�Ao�,¬BMpAo�Ao�,¬BMpAo�oU¿BM
¬BÇMp�½pAk½BMRÀª]B½³¦ª]­½A,k®�SLd�o¢½j»UÀª]B½³¦ª]³M�]AnkµA±hM
SLdÇ�ZnBÇi¬B́Ç]njn±Ç«AS¼��°³M�]An���©µ»Ã¼{¬BMpRÀª]/k{BMoU­¼½BQ
­½ApA»�½nj³�ºA³¦ª]/k®µkMo¢½jRÀª]|±~injºoLik®̄A±U»ª̄HwBwA°k®®�»«
pAºoLi°k{BM³T{Aj²nB{A³�L�¬BªµnjºA³¦ª]³Mk̄A±U»ª̄SwA³T�o£nAo�Bµ¬BMpRB�L�
»̄BMp³M¬A±U»«,k̄±{»«oµB�¿BMºk®M³�L�nj³�»½Bµ¬BMpRÀª]�BªT]ApA/kµkM¬C
°j±{»Ç«�½o�U»UB�L�Rn±�³M�k�,»̄BMp­¼®anj/k¼wn��B®UpA»§Bi°¤C²k½A
³ÇM³�SwAºA³¦ª]±¢�°nj·¦ª]/j±{»ª̄jB\½A±¢�°nju�°jAnBQ¥X«»v�°jAnBQq£oµ
»̄BMpRB�L�pA�½_¼µnj­½AoMB®M,kµj»«�B]nAÇSwAxj±iBM³�L�©µHTµAkM³�Çxj±i
jB\½A»̄BMpRB�L�­½ARÀª]�BªT]ApA³�q¼̄»̄BMpnj,»�¼L�n±�³MuQ;jo¼£»ª̄nAo�¿BM
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³�SwAo¼QºA³̄±£³MAn»�¼L�¬BMp¬A±U»«ºk®M³�L�­½A³Mḱ�UBM/jo¼£»ª̄nAo�,j±{»«
·¦ª]o¼�̄»UÀª],³TwAo¼Q¬BMp­½Anj/k{BM±¢�°nju�°jAnBQ³M³¼L{»UB��B®UpA»§Bi
­Ç½Anj³T�́¯��B®Uk]±«(36)»�B]nAj±i,oU�¼�jo¼L�U³M/k®Tv¼̄SiBwSwnj±¢�°nj

/j±{»«¬CjB\½A�̄B«,�±�ºk®M³�L�³Mḱ�U³�SwAu�°jAnBQ
»Ø�¦UAnTbo�|±~i³M°�k�JBMnj°ARB½o�̄»�wnBUpAk�M¬B�±v¦¼�pAºnB¼vM
ºBµ³½o�Ç̄·ªÇµ¬AnAj�oÇ�¤±LÇ�jn±Ç«,Tbo�³�k®Tvµ»�Øk«ºnBª{;k̄A²jo�¤±L�³M·µjnjk½n¬B�TwA,³ªµ­½ABM(38)/jnAjnAo�B́ C̄o¼�³a°(37)¬B½Ao£S�MB�«³a�k��¦Th«
pA»�½o¼YFUSdU°A(39)/SwA³TiAjoQTbo�²s½°³M°»�wnBURB½o�̄pAjB�T̄A³Mo¼iA
bo�,SwA³Tv½p»«ºjÀ¼«©µjnB́a¬o�nj³�(40),­½jnA°jAoM B̈̄³M»®¼U¿SØ®w¬B�±v¦¼�
Tbo�pA©µºo¢½j¬Bv�,k½npAy¼Q³TL§A/j±{Tbo�­½q¢½B]BUk®�»«jB́®z¼Qºk½k]
º°BÇeRÀªÇ]|±~ÇinjboÇ�­Ç½A³Ç�k½±£»Ç«¬±wk½±Ç½jÂXÇ«;k̄j±ÇM²joÇ�jB�T̄A
­Ç«>·¦ªÇ]º°noÇMTbo�¤Bª�ABM,¤BX«ºAoM(42)/SwA}�B̄(41)ºA³½Bª̄ºBµbÀ��A
­«o£AB́®U°o£A,SwA�jB�<©Tvµ³®wo£­«>:k¼wn©¼µA±iRnBL�­½A³M,<©Tvµ³®wo£

/©{BM³®wo£
³�k{BM»v�¬BªµRnBL�­½A¶k®½±£³�®½Ao¢«;Sv¼̄Swnj¿BMRnBL�³�SwA­{°n
ºBµbÀ�Ç�Aº°BÇeRÀª]ºAoMTbo�,­½AoMB®M/k{BM²k̄An¬BMpoMAn<©Tvµ³®wo£­«>
RÀª]|±~injbo�­½A³�SwA»�Øk«©µ(43)B�¼T®¼µ/k®�»ª̄¥ª�»Twnj³MºA³½Bª̄oÇµ>·¦ªÇ]º°noMTbo�¤Bª�ABMÂX«(45);k®�»ª̄¥ª�»Twnj³M(44)»Ø¦�n±wº°Be
o£AB́®U°o£A,SwA�jB�<SwA»̄B�»̄Bv̄Aoµ>:©¼wn»«RnBL�­½A³M,<SwA»̄B�»̄Bv̄A

/k{BM»̄B�»̄Bv̄Aoµ
k®�»«¥ª�»Ø¦�n±w�½Rn±�³M¿BM·¦ª]Oa�o�nj<oµ>³�SwA»�Øk«B�¼T®¼µkµA±iRn±�­½A³M¿BM·¦ª]»��®«o¼L�U,S�¼�enj°SwA�±�·¦ª]Ø¥�,¬C·®«Aj³�
/k{BM�jB�<SwA»̄B�¬Bv̄Aoµ>o£AB́®U°o£A;SwA»̄B�¬Bv̄A¬C,¬Bv̄AoµºApA³M:j±M
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»�wnBUTbo�,k{BMSwnjB�¼T®¼µo¼L�Uo£A°Sv¼̄Swnj¿BMRnBL�³�SwA­{°n
BvM³a/Tbo�³̄,SwB�¼T®¼µo¼L�U¶±d̄pA¥�z«:k½±¢M»v�k½B{,¤Be­½ABM/SwA�¦�
}�B̄bo�­½A³�k®µj»«¬Bz̄,S§Be­½oT́Mnj,B�¼T®¼µ°¬±wk½±½jRAjB�T̄A³�©¼½±¢M
»�Øk«k½n¬B�TwABØ«A/jo��o�oMAn¬C}½B�̄¬A±U»«,»�a±�RBeÀ�A¤Bª�ABM°SwA­½A³MH�o�©µjnAj»d¼d�jo�nB��½Ao{»ioMnj³�®½A°SwA�¦�HwBwATbo�³�SwA
bo�,k½no¼L�U³M°jnAjAnoU»Ø¦�bo��½ Ø|BiS§Be,�½Ao{¬CnjTbo�³�SwA¥¼§j(46)/SwA�k�c¼d�
o£A,SwA�jB�³¦ª],¬CtBwAoM³�SwA­½A»�wnBU�k�bo�¥�z«,k½n¶k¼��³M
³¦ª]�½³�SwA­½A�k�c¼d�bo�³�̄C¤Be;k{BMnAo�oMk½±£»«³¦ª]³̀ C̄o£AB́®U°
³�k®�»«¬Bª£»�wnBU/k{BMnAo�oMk½±£»«³¦ª]­½A³̀ C̄<oµ>o£AB́®U°o£A,SwA�jB�
°SwA�jB�³¦ª]¬C,k{BM²k{�Ø�d«q¼a¬Co£A³�jnAjj±]°ºq¼a,³¦ª]oµBMo�B®T«
�½H«°q§³¦ª]�½:SwAk�T�«k½n³�̄C¤Be;SwAJlB�³¦ª]¬C,k{BM²kz̄�Ø�d«o£A
��Ç�(47)fBMk¦Ç£tkÇe,³̄±ªÇ̄ºAoM!k½±¢M»�¦Th«ºBµq¼aSwA­�ª«;k½±£»ª̄q¼a
�±ª\«4:k½±£»«ÂX«³�¦M;SwA¤Ø°Ajk�°j�±ª\«,2pAoU nqMZ°pjk�oµ³�k½±£»ª̄�±ª\«2pAoU nqMZ°pjk�oµ>¬±a,k{BMc¼d�»�wnBUbo�o£A¤Be/SwA¤Ø°Ajk�°jZ°pjk�oµ>:S{Aj©¼µA±iuQ;SwA¤Ø°Ajk�°j�±ª\«4:k½±£»«,<SwA¤Ø°Ajk�°j,k{BM¤Ø°Ajk�°j�±ª\«4o£AB́®U°o£A;SwA�jB�<SwA¤Ø°Ajk�°j�±ª\«,2pAoU nqM,Rn±�­½Anj/jo�³�B�A<oµ>k¼��½»�wnBUbo�³Mk½BM­½AoMB®M/SwA�¦�b±�°³M³�

:©¼«B̄»«<Rbo�>An¬CB«³�k«CkµA±injo½p¥�{³Mbo�­½A
/p,pk½±¢Mx³�poµºApA³Mo£AB́®U°o£A,SwA�jB�x

³T{AjnB�T̄A³�SwA»�¼L�/©¼µj»«¬Bz̄"x:p"jBª̄BMAn"pk½±£»«x",nB�S§±́wºAoM
(49):»®�½;k{BM³TvM"Þ"¬BªµB½(48)k¼�A Äq¦TwASdU":"·�MAn©¼{BM
"(p,q)((pÞq)®(x:pÞx:q) (K)
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Rn±�³MTbo�,Rn±�­½Anj/©¼µj»«¬Bz̄<Tx>BM©µAn<SwA�jB�x>,²°À�³M
:k½C»«njo½pTxÛp

:k½C»«njo½pRn±�³M©µRbo�/k½±£»«x³�SwAºq¼a¬Cp,¬Cnj³�
TxÛ"p(x:p®p)

L:k½±£»Ç«³Ç�SwAºA³¦ª]L·¦ª]/©¼®�»«¤Bª�AL·¦ª]º°noMAnRbo�,¤Be
¬C·ªµ���/k½±¢M©µºo¢½jºBµq¼aLk¼®��o�/L:ØTL,­½AoMB®M(50);Sv¼̄�jB�:pA,uQ/©¼«B̄»«qAnBµq¼a

TLÛ"p(L:p®p)
:©¼wn»«RnBL�­½A³M

TLÛ(ØTLÙq)
³\¼TÇ̄ ,¿BÇMRnBLÇ�pA;k½±£»Ç«L³�SwAºq¼a¬C·ªµ(ØTLÙq),S�¼�enj,¬±a

:©½o¼£»«
ØTLÞØ(ØTLÙq)

:¬C¤jB�«B½
ØTLÞ(TLÚØq)

:j±{»«³\¼T̄,¿BMRnBL�°L:ØTLpA,SwAnAo�oM(K)¥�A³�»½B\̄CpA
L:(TLÚØq)
:³�©¼wn»«³\¼T̄­½A³M,¿BMRnBL�°L:qpA,uQ
L:((TLÚØq)Ùq)

:o¢½j¬B¼M³MB½
L:TL

B́ C̄·ªµ³�k½±¢M©µºo¢½jºBµq¼aLk¼®��o�¤Be/L:TL©µ°L:ØTL©µ,­½AoMB®M
Rbo��L�,­½AoMB®M/(ØTLÙTLÙu):pASwARnBL�,k½±£»«L³̀ C̄<oµ>uQ/©¼«B̄»«uAn
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:S{Aj©¼µA±i
TLÛ(ØTLÙTLÙu)

:o¢½j¬B¼M³MB½
ØTL

oµo£AB́®U°o£A;SwA�jB�³¦ª]oµ,Rbo��L�,oU�¼�j¬B¼M³M/SwAJlB�L»®�½
k½±£»«©µ°SwA�jB�L³�k½±£»«©µL¬±a,¤Be/k{BMnAo�oMk½±£»«³¦ª]¬C³̀ C̄
Sv¼̄�jB�L,­½AoMB®M;k{BMnAo�oMk½±£»«L³̀ C̄·ªµSv¼̄­�ª«uQ,SwAJlB�L³�

(/SwAJlB�L»®�½)
RÀª]�me,±¢�°nju�°jAnBQºAoM»�wnBU Ø¥e²An³�S�£¬A±U»«,³�Àin±�³M
Ø¥e²An,¥MB�«nj/k̄o¼¢MnAo�Jm�°�k��Ø¦�T«k®̄A±U»«³�SwA»UÀª]¬B¼«pA±¢�°nj
³�̄C¬°kMÇ±¢�°nj·¦ª],¬CºB®L«oM³�SwA�k�̈±́�«pAºk½k]­¼¼LU·ÄAnAk½n¬B�TwA
ºEn»�¼L�ÇU»wnoÇM³M,³§B�«­½A·«AjAnj(51)/j±MkµA±iJlB�Çk®�M»��B®UnBajAnB«

/©½pAjoQ»«k½n°»�wnBUºAnC°ºóMA
ºóMA­½k§Ao¼YA²B£k½j:̈ ±wyhM

:SwA­¼®a±¢�°nju�°jAnBQpAºóMAo½o�U
³̀ C̄oµ>:k½±£»«»v�³�SwA»̄B«pnj­¼�¼�̄�ª],³L��RB�§B�«pA»�½
oÇ£A/JlBÇ�BÇ½SwA�jB�B½¤±�­½A/<SwAJlB�,©½±£»«³�d§­½Anj­«
²BÇ£¬C,k{BLÇ̄�jBÇ�o£A°/JlB�©µ°k{BM�jB�©µk½BM²B£¬C,k{BM�jB�
�jBÇ�,k½±£»Ç«³�d§­½Anj¬jp�oe¤Benj³�»UÀª]pA»�½²n°o�§BM
³¦ªÇ]­Ç½A,uQ/k½±£»ªÇ̄³¦ªÇ]­¼ªÇµq]ºq¼a,³�d§­½Anj°ABØ«A/SwA(52)/SwAJlB�°�jB�²n°o�§BM

:SwAo½pnAo�³Mu�°jAnBQ­½AºAoMºóMA Ø¥e²An
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,k{BMJlB�³¦ª]­½Ao£A³�©¼®��½k~Uk½BL̄:©¼½±£»«B«,³́L{­½A Ø¥eºAoM
·¦ªÇ]¬Bªµ»®�½]³¦ª]­½A�k�¬±a;SwA�jB�°AºBµ³T�£pA»�½²B£¬C
°�k��ª]̈k�¬CJm�,­½AoMB®M/SwA¬CJm�°�k��ª]¤jB�«[±¢�°nj
³\¼T̄An¬C�k�HUn°o�¬CJm�°�k��ª]̈k�°/k®�»«ºn°o�An¬CJm�

(53)/kµj»ª̄
¬CJmÇ� q̈¦Tv«±¢�°nj·¦ª]�k�³�jo½mQ»«°A³�S�£k½BM,ºóMA Ø¥e²Anc½ozUnj
k½±£»«°A,S�¼�enj/SwA¬C�k�̈q¦Tv«³¦ª]­½AJm�³�jo½mQ»ª̄»§°;SwA³¦ª]
Jm� q̈¦Tv«©µ°SwA(³¦ª]­½A�k�»®�½)xj±ïq¦Tv«©µ,±¢�°nj·¦ª]�k�³�
³ÇM,©¼®Ç���Ç̄An»�oÇ{°j­Ç½A­¼�oÇÇ�oÇÇ£A¤BÇÇe/TLÛ(ØTLÙTL)»®�ÇÇ½,uQ/¬C
©¼̄A±U»ª̄,RnBL�­½ApABØ«A/©¼wn»«ØTLÛ(TLÚØTL)¬C¤jB�«B½ØTLÛØ(ØTLÙTL)³\¼TÇ̄ An(55)¥�BÇ�°jpA»Ç�½�kÇ�(54),³¼¦~��k�¬±a;©½o¼¢M³\¼T̄ AnØTLÞTL
q̈¦Tv«±¢�°nj·¦ª]�k�xo½mQ³ao£A³�k½±¢MkµA±i»«ºóMA,o¢½j¬B¼M³M/kµj»ª̄
¬±a;SwAJlB�³¦ª]­½A/Sv¼̄��B®U q̈¦Tv«³]°_¼µ³M¬CJm�xo½mQ,SwA��B®U
p°oM³Mo\®«¬C­Tv̄AjJlB�H¼̄BY,k{BM�jB�k̄A±U»ª̄°SwA��B®U q̈¦Tv«¬C�k�ÁØ°A/j±{»ª̄ºnB£pBwB̄�±̄_¼µ
³�k̄n°BM­½AoM°joµ/kµj»«¬Bz̄AnºóMAo�̄³Mk½no�̄SµBL{»M±i³M»¦L�k®M
/Sv¼̄�jB�³¦ª]­½AuQ,SwA¬C¬B«E±UJm�°�k�̈q¦Tv«±¢�°nj·¦ª]�k�¬±a
;j±{»ª̄»��B®U_¼µp°oM³Mo\®«³¦ª]­½A­Tv̄AjJlB�³�kµj»«¬Bz̄ºóMA,²°À�³M
¥¼¦dU³�k̄Bª̄³T�£B̄/Sv̄AjJlB�Sv¼̄�jB�³�An³¦ª]­½A¬A±U»«²j±wC»§B¼iBMuQ
,±Ç¢�°nj·¦ªÇ]Jm�³�kµj¬Bz̄kµA±i»«»T�°¬±a;SwAq¼¢̄AoM³z�B®«ºnk�ºóMA
°jpA»�½�k�,³¼¦~��k�³�k®�»«²jB�TwA�o�y¼Q­½ApA,kµj»ª̄³\¼T̄An¬C�k�
/SwA�¦�,k®{BM²nAq£�½¥�B�°joµ³�»T§Benj�o�y¼Q­½A/kµj»ª̄³\¼T̄An¥�B�
³M³�kwn»«o�̄³M,³ªµ­½ABM/k®{BMR°B�T«¶nAq£°jØTL°TL³�Sv¼̄­{°n©µ¬Ak®a
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�k�:k®�»«c½o~UºóMA³�©¼®�̄x±«Ao�/jo��B�jºóMA¤¿kTwApA¬A±U»«ºo¢½j±d̄
kÇ̄A±U»«³T�̄­¼ªµ³�kwn»«o�̄³M/SwA¬C¬B«E±UJm�°�k�¤jB�«±¢�°nj·¦ª]
,kµj»«³\¼T̄ An¬C�k�,±¢�°nj·¦ª]Jm�:k½±£»«³�»§¿kTwA/k{BMBz¢µAnB«ºAoM

:k{BM­½A³M³¼L{ºq¼ak½BM
/SwAJlB�L³�k½±£»«L/1
/SwAJlB�Lk¼®��o�/2

/SwAnAo�oM,k½±£»«L³̀ C̄/3
/SwA�jB�L/4

ZBT®TwA­½Anj»¦¦i³�kwn»ª̄o�̄³M°j±{»«³\¼T̄(2)°(1)RnBL�°jpA(3)RnBL�
ZBT®TwA�̄B«k½BM,k®�»�̄An¬CJm�pAL�k�¬k{³\¼T̄kµA±hM»v�o£A,­½AoMB®M/k{BM

:SwA­½A,k®�»«ZBT®TwA­½A³MpB\«AnB«³�ºA²k�B�/j±{(3)pA(4)
/SwA�jB�³¦ª]¬C,k{BMnAo�oMk½±£»«³¦ª]�½³̀ C̄o£A/5

:k½C»«Swj³M»�wnBU�k�bo�,©¼®�³�B�A(5)RnBL�³MAno½pRnBL�o£A
/SwAnAo�oMk½±£»«³¦ª]¬C³̀ C̄,k{BM�jB�³¦ª]�½o£A/6

¿BM¤¿kTwA¬j±MSwnj,uQ/k®�»«k¼½FUAn(6)RnBL�»ª¼¦w¥��oµ³�SwA­{°n
�kÇ�boÇ�xo½mÇQ³ÇM�±®«,SwA¬C�k�̈q¦Tv«±¢�°nj·¦ª]Jm�³�®½A³M¤±�°
·½o�̄³�SwA¥¼§j­½A³MÁBªTeA,k̄Aj»ª̄oLT�«AnZBT®TwA­½AºóMAo£A,uQ/SwA»�wnBU

/SwAk½n·½o�̄³M³¼L{ºq¼a°Ao�̄jn±«�k�
­½jnA°jAoMºAnCpAl±iF«·½o�̄³�©½±{n°CjB½o¢½jnBMSwAJ±i,yhM­½A¬B½BQnj
�À�A¶nBMnj�¼�dU¶q¼¢̄A³T�̄­¼ªµ/SwA³Tv½p»«ºóMApAk�M¬o��½j°kenj³�SwA
»̄B«poØiFU³M³]±UBM,­½jnA°jAoMk½B{¬±a;k®�»«²k̄pAnºóMA¾AnCpA­½jnA°jAoM»§BªTeAºBµk�̄°WdM°³®¼«p­½AnjºóMA¾AnCpA©¼�Tv«o¼�B½©¼�Tv«n±�³M,ºóMA³MSLv̄°A

/k{BM³T�o£ B̈́§A°²j±M�¦�«»«ÀwAÇ»Mo�·�v¦�SØ®wnj°Ao�̄¬±«Ao¼Q
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ºo¼£³\¼T̄
/k̄nAj��A±U©µBM»�wnBU�k�bo�xo½mQowoM,y¼M°©�,�k��¼wÀ�ºBµ³½o�̄·ªµ
BÇM/k½±£»Ç«³¦ª]¬C³�SwAºq¼a�Ø�dU¤jB�«³¦ª]�½�k�,»�wnBUbo�ºB®L«oM
³Mo£ABØ«A/©¼wō��B®U³MBU©¼̄AkMxpnAk�B�An±¢�°njRÀª]©½nBaB̄,bo�­½Axo½mQ�Ç�nºAoÇM³Ç�Sv¼Ç̄ºpB¼Ç̄ ,©½o½mPÇMAnk½n¬B�TwA�k�bo�,»�wnBU�k�bo�ºB]
bo�ºB®L«oM/©¼®�ZnBixpnAºAnAjßRÀª]¶o½AjpAAn±¢�°njRÀª],±¢�°nju�°jAnBQ
­½Axo½mQBM/k½±£»«³¦ª]¬C³�SwAºq¼a<oµ>�Ø�dU¤jB�«³¦ª]�½�k�,k½n¬B�TwA
jo�½°n�±̄oM¥Ø«FUBM/j±Mk®µA±iJlB�»��B®U_¼µBM³́]A±«¬°kM±¢�°njRÀª],bo�³Ç�©¼wn»«³\¼T̄­½A³M,±¢�°nju�°jAnBQ³MºóMA­½k§Ao¼YAgwBQ»wnoM°k½n¬B�TwA
�o�y¼QAnk½nbo�³M³¼L{ºq¼a,±¢�°nj·¦ª]­Tv̄AjJlB���̄³M¤¿kTwAnjºóMA
SØ®wnj,±¢�°nju�°jAnBQBM³́]A±«nj,¬nk«Â«B�ºjo�½°n¬A±U»«»®�½;SwA³T�o£

/jo�k�nAn»«ÀwA·�v¦�
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BµS{±̄»Q///////////////////////////////////////////////////////////////
1.false.
2.true.
3.EpimenidesofCrete.
4.declarativesentences.

/204|,»T\e»¦�kØªd«k¼w·ª]oU,��®«·�v¦�,�Bµ¬Ap±wÇ5B́®Uj±ioª�̈ BªUnj°k{BMBµ²n°j»«BªUnjRo�­�BwB́®UQ¶k®½±£³�©¼®�³�B�AAnk¼�­½Ao£AÂX«Ç6
/u��§BM°Sw°A»½±¢�°nj̈q¦Tv«°A»½±¢TwAn²B£¬C,k½±¢MAnºoLi·¦ª]�½­¼ªµ

7.theliarparadox.
8.AncientGreek.
9.MedievalLatintradition.
10.Arabic-Islamictradition.
11.Easterntradition.

:³Mk¼®�²B¢̄,³̄±ª̄ºAoMÇ12
JanE.M.Houben, "Bhartrhari'sSoloutiontotheLiarandSomeOtherParadoxes",Journalof
IndianPhilosophy, v. 23, p. 392;TerenceParsons, "BhartrharionWhatCannotBeSaid",
Philosophy:EastandWest,v.51,no.4,p.525-534.
¬Bª¦v«ºBª¦�»ª¦�VAo¼«ºB¼eAnj»�w³§B�«­½k®axnB¢̄BM»�¦«Ao�po«Ao�keA,o¼iA¬B¼§BwnjÇ13
°11,7,6Ç5,4ºBµ²nBª{nj°AR¿B�«³Mk¼®�²B¢̄,³̄±ª̄ºAoM;SwA²jo�u�°jAnBQ­½A|±~inj
u�°jAnBQnj³§Bwn²jpA°jJBT�oM°Aj±i³�ºA³«Øk�«nj°AºBµjn°BTwj¶k¼�a/Ank�·«B̄joipA12
nj³§BÇwn²jpA°j,(­¼dd~«)B¼̄�nB�³LØ¼�°»�¦«Ao�po«Ao�keA)/SwA²k{�ª],³T{±̄±¢�°nj

/(±¢�°nju�°jAnBQ
·§B�«

AhmedAlwishah&DavidSanson, "TheEarlyArabicLiar:TheLiarparadoxintheIslamic
WorldfromtheMid-NinthtotheMid-ThirteenthCenturies",Vivarium47,p.97-127.
|±~hÇM°±Ç¢�°nju�°jAnBQ|±~inj¬Bª¦v«¬Ao��T«ºAnCbo{Ś]nj³�SwAºo¢½j·§B�«q¼̄

/SwA²k{³T{±̄»w±�­½k§Ao¼~̄³]A±i°ºóMA­½k§Ao¼YAºAnC
14.Tarski'struththeory.
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15.StephenRead.
,±Ç¢�°nju�°jAnBÇQnj³§BÇwn²jpA°j,(­¼dd~«)B¼̄�nB�³LØ¼�°»�¦«Ao�po«Ao�keA:³Mk¼®�²B¢̄Ç16/³«Øk�«
/k{kµA±i²nB{A<theLiarsentence>¬BªµB½<±¢�°nj·¦ª]>¬A±®�BM³¦ª]­½A³M,WdM·«AjAnjÇ17

/nB́a°²B\®QBUy{°¥́a|,¬Bªµ,(­¼dd~«)B¼̄�nB�³LØ¼�°»�¦«Ao�po«Ao�keAÇ18
19.divinecommandtheory.
/73Ç67|,6Ç5x,Ank�·«B̄joi,<¬BªØ¦�T«jq̄©�Anm]ºBØª�«>,»�¦«Ao�po«Ao�keA:³Mk¼®�²B¢̄Ç20

21.commonsense.
·§B�«nj�k�̈±́�«|±~inj°AºAnC¥Ø~�«bo{Ç22

AlfredTarski, "The Concept of Truth in FormalizedLanguages", inLogic, Semantics,
Mathematics,tr.J.H.Woodger,p.152-278

:o¼�̄°A»¦L�R¿B�«»ioMK§B�«¶k̄nAjoMnj°30·µjnj°AºBµnB�bo{³§B�«­½A/SwA²k«C
AlfredTarski,"TheSemanticConceptionofTruth:andtheFoundationsofSemantic",Philosophy
andPhenomenologicalResearch,v.4,no.3,p.341-376

·�Ài/SwA
AlfredTarski, "The Concept of Truth in FormalizedLanguages", inLogic, Semantics,
Mathematics,

·§B�«nj
AlfredTarski,"TruthandProof",ScientificAmerican220,p.63-77
³ª]oU»wnB�³M(¬BµoM°S�¼�e°¤j±£¬BµoM,¬Ao¢½j°¥£B̄Sv̄nA)̈ °jyhMnjo¼iA·§B�«;SwA²k«C

/SwA²k{
,(�½q¼�BTÇ«)³�¼LÇ�§Ak�MB«,±�wnA:³Mk¼®�²B¢̄;SwA»��§­vekØªd«·ª]oUpA³T�o£oM³ª]oU­½AÇ23/155|,»��§­vekØªd«·ª]oU

24.materialadequacy.
25.T-scheme.

/158Ç157|,¬Bªµ,�Bµ¬Ap±wÇ26
27.stateofaffairs.
28. AlfredTarski, "TheConcept of TruthinFormalizedLanguages", inLogic, Semantics,
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Mathematics,p.404.
29.Leibniz'slaw.
30.contradiction.
31.semanticallyclosed.
32.Cf.AlfredTarski, "TheSemanticConceptionofTruth:andtheFoundationsofSemantic",
PhilosophyandPhenomenologicalResearch,v.4,no.3,p.348-349.

33.object-language.
34.meta-language.
35.well-formed.
36.self-referring.
37.correspondencetheorists.
38.Cf.JulianDodd,"IsTruthSupervenientonBeing?",ProceedingsoftheAristotelianSociety102,
p.57.

39.Cf. StephenRead, "TheLiarParadoxfromJohnBuridanbacktoThomasBradwardine",
Vivarium40, p. 189-218; and"TheTruthSchemaandtheLiar", inShahidRahman&
TulenheimoTero&GenotEmmanuel(eds),Unity,TruthandtheLiar,p.3-17.

40.Bradwardine.
41.indexiclterms.
42.Cf.DonaldDavidson,"TruetotheFacts",JournalofPhilosophy66,p.304-323.
43.Hintikka.
44.universalquantifier.
45. Cf. JaakkoHintikka, "ACounterexampletoTarski-TypeTruth-DefinitionsasAppliedto
NaturalLanguages",Philosophia5,p.207-212.

46.StephenRead,"TheTruthSchemaandtheLiar", inShahidRahman&TulenheimoTero&
GenotEmmanuel(eds),Unity,TruthandtheLiar,p.5-6.

47.Goldbach'sconjecture.
48.strictimplication.

/SwA(materialimplication)ºØjB«̈ Aq¦TwAjBª̄"®"S«À�,o�Be·§B�«owBUownjÇ49
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L>³�<SwAJlB�L>­½AoMB®M;SwA(bivalence)�¼wÀ���®«»{pnA°j¥�A¤±L�oM�o�B\®½AnjÇ50
/<Sv¼̄�jB�

njk½n/j±{»«�°o{k½n¬B�TwApAºA³§B�«BMShahidRahmanetal,Unity,TruthandtheLiarJBT�Ç51
/j±{»«²k̄B\®£°AºEnk�̄nj»U¿B�«,JBT�·«AjAnjBØ«A/jpAjoQ»«j±i�k�·½o�̄¬B¼M³M,³§B�«­½A/SwA²k{³T{±̄n±�m«RAjB�T̄A³MgwBQnj³�²k«Ck½npAºo¢½j·§B�«,JBT�ºB́T̄Anj³�SwA»®T�£

/k¼®�³�]Ao«²k{jB½JBT�³M,°AnB�»§BªTeA}�A±̄q¼̄°k½no�̄RB¼Äq]pA»µB£CºAoMH��§
pA236°235RBd��pA³T�o£oM³�»w±�­½k§Ao¼~̄³]A±i°ºóMA­½k§Ao¼YARB½o�̄»v¼¦¢̄A·ª]oUÇ52

nj,SwA(nB��¿A¥½q®Uk�̄»�nB¼�ª§A¥½k�U,»w±�­½k§Ao¼~̄³]A±i)JBT�
AhmedAlwishah&DavidSanson, "TheEarlyArabicLiar:TheLiarparadoxintheIslamic
WorldfromtheMid-NinthtotheMid-ThirteenthCenturies",Vivarium47,p.97-127.

/SwA²k{³ª¼ª�
°��®Ç«nj)»Ç̄An±Ç̄ ³ÇØ¦§AkLÇ�̈ BªTµA³M,nB��¿A¥½q®Uk�̄»�nB¼�ª§A¥½k�U,»w±�­½k§Ao¼~̄³]A±iÇ53

/236|,±vU°q½A±�¼́¼{±U°�Ø�d«ºḱ«̈ BªTµA³M,(�B�§AWeBL«
54.disjunction.
55.disjunct.



   
   

 

105Ê»«ÀwA·�v¦�SØ®wnj±¢�°nju�°jAnBQ³M¬nk«gwBQ�½ºBQØjn

�MB®«////////////////////////////////////////////////////////////////////////
/1378,±̄bo�,¬AóU,»��§­vekØªd«·ª]oU,(�½q¼�BT«)³�¼L�§Ak�MB«,±�wnAÇ

WeBL«°��®«nj,»̄An±̄³Ø¦§AkL�̈ BªTµA³M,nB��¿A¥½q®Uk�̄»�nB¼�ª§A¥½k�U,­½k§Ao¼~̄³]A±i,»w±�Ç
/1353,¬AóU²B¢z̄Aj,¬AóU,±vU°q½A±�¼́¼{±U°�Ø�d«ºḱ«̈ BªTµA³M,�B�§A

|,1375¬BTv«p°q¼½BQ,6Ç5x,Ank�·«B̄joi,<¬BªØ¦�T«jq̄©�Anm]ºBØª�«>,po«Ao�keA,»�¦«Ao�Ç
/73Ç67

°SªÇ�e»zµ°sQ·vwÆ«,¬AóU,±¢�°nju�°jAnBQnj³§Bwn²jpA°j,(­¼dd~«)B¼̄�nB�³LØ¼�°ÇÇÇÇÇÇ
/1386,¬Ao½A·�v¦�

/1364,»§±«,¬AóU,¬BµoM°S�¼�e°¤j±£¬BµoM,¬Ao¢½j°Sv̄nA,¥£B̄Ç
/1382,³�JBT�,©�,»TØ\e»¦�kØªd«k¼w·ª]oU,��®«·�v¦�,¬Ap±w,�BµÇ

-Alwishah,Ahmed&SansonDavid, "TheEarlyArabicLiar:TheLiarparadoxintheIslamic

WorldfromtheMid-NinthtotheMid-ThirteenthCenturies",Vivarium47,2009,p.97-127.

-Davidson,Donald,"TruetotheFacts",JournalofPhilosophy66,1969,p.304-323.

-Dodd, Julian, "IsTruthSupervenientonBeing?",Proceedingsof theAristotelianSociety102,

2002,p.69-86.

-Hintikka,Jaakko,"ACounterexampletoTarski-TypeTruth-DefinitionsasAppliedtoNatural

Languages",Philosophia5,1975,p.207-212.

-Houben,JanE.M.,"Bhartrhari'sSoloutiontotheLiarandSomeOtherParadoxes",Journalof

IndianPhilosophy,v.23,1995,p.381-401.

-Parsons,Terence,"BhartrharionWhatCannotBeSaid",Philosophy:EastandWest,v51,no.4,

2001,p.525-534.

-Rahman,Shahid&TeroTulenheimo&EmmanuelGenot(eds),Unity, TruthandtheLiar,

Springer,2008.

-Read,Stephen,"TheLiarParadoxfromJohnBuridanbacktoThomasBradwardine",Vivarium
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40,2002,p.189-218.

------,"TheTruthSchemaandtheLiar", in:ShahidRahmanetaal,Unity,TruthandtheLiar,

2008,p.3-17.

-Tarski,Alfred,Logic, Semantics,Mathematics, tr. J.H.Woodger,Oxford,ClarendonPress,

1956a.

------ , "TheConceptofTruthinFormalizedLanguages", in:AlfredTarski,Logic,Semantics,
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