
   
   

 

56Ç39,1389¬BTvMBU,̈nB́a²nBª{,©T�µ¤Bw

¼�®µ¨°j·LUo«��®«°»¯Bªµ½A�me��®«nj³¼]nBi·¼��

/89.3.20:xo½mQÇ88.7.15:S�B½nj/¬B\̄p²B¢z̄AjnB½jBTwA#falahiy@yahoo.com

#»eÀ�³Ø¦§AkwA
²k¼�a

³TiAjoQk½k]��®«�ª�³M³¼]nBi°³¼�¼�eºB½B��¥¼¦dU³M³§B�«°jnj½ApAy¼Q²k̄nB¢̄
�½o�U¤±ªd«ºo¢½j°,³¼�¼�eºB½B��ºk®MRn±�ºAoMAnk½k]RB́ Ø]±«��®«»�½³�j±M
pA»½Bµ�½o�ÇU,̈°j·§B�Ç«/SwA³T�o£nB�³M³¼]nBiºB½B��ºk®M¤±«o�ºAoMAnj±]°¶k{B̄
njBµ�½o�ÇUÇ½ApA³TÇv̄A±T̄BØ«A,SwA²jo�³ÄAnA °̈j·LUo«��®«°»̄Bªµ½A��®«njj±]°

/jo¼¢M�ª�³¼]nBiºB½B��¥¼¦dU
¥¼¦dÇUnj̈ °j·LUo«��®«°»̄Bªµ½A��®«½jB¼®MºBµ���¬jAj¬Bz̄BM,³§B�«½Anj
��®«pAoU�¼��»��®«,³¼�o�¶k�B�BM»̄Bªµ½A¥�A�nB�U¬jAj¬Bz̄BM°³¼]nBiºB½B��
³¼]nBiºB½B��¬B¼M¬A±U»M±i³M³�©½A²jo�»eAo�An<»̄Bªµ½A�me��®«> B̈̄³M»̄Bªµ½A
·LUo«��®«> B̈̄³M³�,AnjnAk̄BTwA °̈j·LUo«��®«³MSLv̄ºoU�¼����®«,¼®̀ ªµ/jnAjAn
·LUo«��®«�ÀioM,��®«½A³�©½A²jAj¬Bz̄°³T�o£S«ki³M,j±{»«³TiB®{<¼�®µ̈ °j
³�©½A²jAj¬Bz̄,ª�nj/k®�ºk®MRn±�»M±i³MAn³¼]nBiºB½B��k̄A±U»«,jnAk̄BTwA ß̈°j
R¿±��Ç«°»�AqT̄A©¼µB�«BMjnAk̄BTwA��®«°,»§°AR¿±��«°º±µB«©¼µB�«BM¼�®µ��®«

/jnAjKwB®U³¼̄BY
,jnAk̄BTwA ß̈°j·LUo«��®«,»̄Bªµ½A�me��®«,³¼]nBi·¼��,³¼�¼�e·¼��:Bµ²rA°k¼¦�

/³¼̄BYR¿±��«,»§°AR¿±��«,¼�®µ̈°j·LUo«��®«
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Ê401389¬BTvMBU,̈nB́a²nBª{,©T�µ¤Bw

³«Øk�«
/k̄A²jo�ºk®MRn±�k½k]��®«¬BMp³M»̄±£B̄±£ºBµx°n³MAn³¼]nBi°³¼�¼�eºB½B��
°»́]°��®«njj±io¼iA·§B�«°jnj²k̄nB¢̄An³¼�¼�eºB½B��pAºk®MRn±�½oUk½k]
��®«nj³¼]nBi°³¼�¼�eºB½B��pA²k̄nB¢̄¥¼¦dU/SwA²jo�³ÄAnAj±]°°Bµ¤±ªd«��®«

(1):SwA³̄±£½kM»́]°
³¼]nBi³¼�¼�e

SwAJ�§Aoµ$xAxÙ "x(Ax®Bx)à $xAxÙÊ"x(Ax®Bx)
Sv¼̄J�§A_¼µ"x(Ax®~Bx)Ê"x(Ax®~Bx)
SwAJ�§A»��M$x(AxÙBx)à $x(AxÙBx)
Sv¼̄J�§A»��M~ $xAxÚ $x(AxÙ ~Bx)~à $xAxÚ à $x(AxÙ ~Bx)

(2):SwAo½pnAo�³Mq¼̄j±]°°Bµ¤±ªd«��®«njB½B��¼ªµpA²k̄nB¢̄¥¼¦dU
³¼]nBi³¼�¼�e

SwAJ�§Aoµ$x(E!xÙAx)Ù "x[E!x®(Ax®Bx)]$xAxÙ "x(Ax®Bx)
Sv¼̄J�§A_¼µ"x[E!x®(Ax®~Bx)]"x(Ax®~Bx)
SwAJ�§A»��M$x[E!xÙ(AxÙBx)]$x(AxÙBx)
Sv¼̄J�§A»��M~ $x(E!xÙAx)Ú $x[E!xÙ(AxÙ ~Bx)]~$xAxÚ $x(AxÙ ~Bx)

��®«pA(E!xºAoM»®�½)»§±ªd«j±]°ºAoMo½p�½o�UnB́a,j±io¼iA·§B�«nj²k̄nB¢̄
(3):k®�»«¥�̄ °̈j·LUo«��®«°jApC

j±]°»{�½BMjBdUA/1jApC��®«$y(x=y)
»§±ªd«j±iBMjBdUA/2jApC��®«x=x
��®«njS��T{Aj/3°̈j·LUo«��®«$FFx
k½k]»̄B�«AS��T{Aj/4°̈j·LUo«��®«$F(FxÙ ~ÊFx)

³¼Ç]nBÇiºB½B�Ç�ºk®MRn±Ç�nj¬A±U»Ç«An�½nB�U½ApA�½oµ³�kwn»«o�̄³M
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41Ê¼�®µ̈ °j·LUo«��®«°»̄Bªµ½A�me��®«nj³¼]nBi·¼��

°»���K¼�oUnj½AoMB®M°k̄A³¼��,Svh̄�½o�U³w³�®½A¥¼§j³MBØ«A;jo�E!x½q¢½B]ºBµ¤±«o�j±{»«KLw,Svh̄�½o�U³w¬jo�½q¢½B],k̄±{»«�me,»�o{̈ Øk�«nj¬B¼«q½BªU,³¦Ãv«¼ªµ°j±{³¼�¼�eºB½B��ºBµ¤±«o�ßpnA©µ°¤jB�«,³¼]nBiºB½B��
SwA»�k«Ao½p;kwn»ª̄o�̄³M¤±L�«¬Ak®aq¼̄ n̈B́a�½o�U/jpBw»«j±MB̄AnB½B��½A
°jBd§A,k{BMSwnj�½o�U½Ao£A/SwA<ºn°o�o¼�S��T{Aj>ºB®�«³M<T{Ajj±]°>
,RB́]·ªµpAk̄°Aki,k̄A²jAj¬Bz̄³Ø§FT«³�wÀ�³�¬B®aAo½p;k«CkµA±ïp¿k̄°Aki»�̄

/jnAk̄ºA»̄B�«AS��_¼µ°SwAj±]±§AK]A°°ºn°o�
¬°kM,jo�E!x½q¢½B]¬A±U»«AnSvh̄�½o�U³w³�©¼µj¬Bz̄©¼µA±i»«³§B�«½Anj
»��®«»«B�̄»eAo�,nB�½A·«p¿/k̄±{³TwB�°o�o¢½k�½³M³¼]nBi°³¼�¼�eºB½B��³�®½A
ºBµ̈B̄³M��®«°j,nB�½AºAoM/k{BL̄o½mQRBLYA¥MB�°³¼��B́ C̄nj�½o�U³w½A³�SwA
ºAoÇM¤°A��®«³�jo�©¼µA±i»�o�«An<¼�®µ °̈j·LUo«��®«>°<»̄Bªµ½A�me��®«>
²k{³TiB®Ç{Â«BÇ�,̈°j·LUoÇ«��®Ç«RB¼ÇMjAnj¼�®Çµ��®Ç«BØ«A,j±{»«³ÄAnAnBM¼Tvh̄(4)/SwA

»̄Bªµ½A�me��®«
»]BT®TwA B̈�̄/1

°<»̄BªµÇ½A»�o�Ç«>ºBµ̈BÇ̄³ÇM»�B~TiA¶k�B�°j¥«B{»̄Bªµ½A°Bµ¤±ªd«��®«
:SwA<»̄Bªµ½A�me>

»̄Bªµ½A�me»̄Bªµ½A»�o�«
Fa
a=b
ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ
\Fb\a=a
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Ê421389¬BTvMBU,̈nB́a²nBª{,©T�µ¤Bw

¥�A> B̈̄BMHL§B�³�SwA�°o�«nB¼vMºA²k�B�<»̄Bªµ½A»�o�«>,²k�B�°j½A¬B¼«pA
nBª{³M(¬CpAoU¿BM»µB£°)<��B®U¥�A>pAo�©µ°j±{»«²jAjSLv̄±�wnA³M<»̄Bªµ½A
»��A°¬B́]°j±]°©§B�njB́®U,¬±̄B�°¥�A½A³�jo�³]±Uk½BM,½Aj±]°BM/k½C»«
³Mo¢½jºA²k�B�,³¦Ãv«½A¥¼§j/RB«°k�«©§B�°»�o�ß�ª«ºBµ¬B́]nj°SwAnAo�oM
³̄±£½kM¬C»«±ª�ºk®MRn±�°jnAj�¦vU»̄Bªµ½A¥�AoM³�SwA<³¼�o�¶k�B�> B̈̄
oÇM¤±ªdÇ«¥ªÇe,k½k]¶k�B�½A³MB®M/<³§SLXª§AR±LY�o�¾»z§¾»{R±LY>:SwA
_¼µ,k{BL̄j±]±«�±�±«o£A³\¼T̄nj;SwA�±�±«j±]°oM�o�,³L]±«ºB½B��nj,�±�±«
ºA»MB\½A©�e_¼µRB«°k�«,½AoMB®M/An¾»{¬Cj±i»Te,jo�¥ªe¬CoM¬A±U»ª̄Anºq¼a
/<SwAjBMk®w,jBMk®w>»TeB½°<Sw±]Ao]B«jBMk®w>S�£¬A±U»ª̄,³̄±ª̄ºAoM°k̄nAk̄

,RAj±]±«oM©�Bek�A±�B́®U³̄³�©½pBvM»��®«©¼µA±hMo£A³�j±{»«̈±¦�«B\®½ApA
pAAn<»̄Bªµ½A»�o�«>¶k�B�³�®½Aq]©½nAk̄ºA²nBa,k®�¬B¼Mq¼̄ AnRB«°k�«k�A±�³�¦M
¼Ç̄A±�pAºnB¼vMºo½mQB̄RBLYA³M²k�B�½AT{Am£nB®�BØ«A;©½nAm¢MnB®�»]BT®TwAk�A±�³̄,»̄Bªµ½A»�o�«¶k�B�¬jo�BµnBM³�®½Ac¼�±U/k«B\̄A»«¬nB�Uk®̄B«»̄Bªµ½AJ±¦�«

:j±Mk®µA±h̄o½mQRBLYAo½pJ±¦�«B̄¼̄A±�B́®U
a=atB��̄A
"x(x=x)»¦�tB��̄A
$x(x=a)|BiºBµ̈B̄ºAoMj±]°
"x$y(x=y)1»̄B¢ªµj±]°
"x$y(y=x)2»̄B¢ªµj±]°
:S�nk®µA±iSwjpAq¼̄o½pJ±¦�«¼̄A±�³�¦M

"x"y(x=y® y=x)¬nB�U
"x"y(x=y® x=x)1Bµ¬Bªµ½A»̄Bªµj±i
"x"y"z(x=zÙ y=z® x=y)1tk¼¦�A¥�A
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43Ê¼�®µ̈ °j·LUo«��®«°»̄Bªµ½A�me��®«nj³¼]nBi·¼��

BMj±i,̈±w¾»{BMoMAoM¾»{°j>³�SwA�°o�«¬±̄B�½A<tk¼¦�A¥�A>pAj±~�«
pA°SwA¬CSvh̄o½o�U¿BMo½o�U³�jnAjq¼̄ºo¢½jºBµo½o�U,¥�A½A/<k̄oMAoMo¢½k�½

/SwA²k{²jAj¬Bz̄�½¶nBª{BM,°n½A
AoÇ½p;kÇ̄A³TÇ�nSwjpA»̄Bªµ½AJ±¦�«ºB½B��·ªµ³�©¼®�¬Bª£k½BL̄,½Aj±]°BM

:k̄o½mQRBLYA»̄Bªµ½A�me¶k�B��ª�³MB́®U,o½pºB½B��
"x"y"z(x=yÙ y=z® x=z)ºk�U
"x"y"z(x=yÙ x=z® y=z)2tk¼¦�A¥�A
"x"y"z(x=yÙ x=z® z=y)3tk¼¦�A¥�A
"x"y(x=y® y=y)2Bµ¬Bªµ½A»̄Bªµj±i
(a=a)« $x(x=a)j±]°�½o�U°jºpnA©µ
"x(x=x)«"x$y(y=x)2»̄B¢ªµj±]°BM»¦�tB��̄AºpnA©µ

,»TwBÇ�Ç½A¬AoLÇ]ºAoÇM?joÇ�¬A±U»Ç«³a³T�nSwjpAJ±¦�«ºB½B��¬AoL]ºAoM
Ç½ABÇM/©¼{BM³T{Aj»¦�A¶k�B�·§q®«³MAn»̄Bªµ½A�me¶k�B�Rn±�°joµ©½o½q£B̄

:o½p¶k�B�°j²Aoªµ³MBµ¤±ªd«��®«BMSwAoMAoM<»̄Bªµ½A�me��®«>,bÀ�A
Oa»̄Bªµ½A�meSwAn»̄Bªµ½A�me

FaFa
b=aa=b
ÇÇÇÇÇÇÇÇÇÇÇÇÇÇ
\Fb\Fb

»̄Bªµ½A�me��®«�¼T̄Bªw/2
S¼«BªU°Sd�BUk{BM²Aoªµ�¼T̄Bªwnjºo¼¼�UBMk½BM,»]BT®TwAk�A±�njºo¼¼�Uoµ
°©¼®��¼Mo�̄<»̄Bªµ½A°Bµ¤±ªd«��®«>�¼T̄Bªw³Mk½BM,nB�½AºAoM/k̄BªMB]oM B̈�̄

/j±{¥½k�Uk½BM³�SwA»wBwA»£s½°̈ Ak�©¼®¼LM
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Ê441389¬BTvMBU,̈nB́a²nBª{,©T�µ¤Bw

Än¬A±UpA²A±h§jºA³�±ª\«o½p,»��±«Çn³̄Bz̄¤±ªd«oµ³M,jnAk̄BTwA�¼T̄Bªwnj
pAºo��·�±ª\«o½p,»̄Bªµ½A»��±«°j·̄Bz̄¤±ªd«³MBØ«A;k®µj»«jB®wAAnhw·®«Aj³�»½BµKUo«Z°p·ªµ·�±ª\«³�SwB®�«¬AkM½A/k̄A²jAjSLv̄Anhw·®«Aj̈ °j¬A±U
oÇµ,jAjnAoÇ�½A·½BQoM/j±{»«²jAjSLv̄<»̄Bªµ½A>¤±ªd«³MSwA»�½¬B{±��°j

/j±MkµA±ij±iBM¬Bªµ½A,hw·®«AjpAº±��
k½BL̄RB«°k�«¬C,³¼�o�¶k�B�³MB®M,jo¼£oMnjq¼̄RB«°k�«,hw·®«Aj©¼µA±hMo£A
p̈¿o¢½j½AoMB®M/k®{BMj±iBM¬Bªµ½Ak½BL̄³�®½A³ªµpAoU©́«°k®{BM³T{Aj»ª�e_¼µ
<»̄Bªµ½A>¤±ªd«³M,SwA»�½¬B{±��°j³�»½BµKUo«Z°p·ªµ·�±ª\«³�Sv¼̄
³M,SwA»�½¬B{±��°j³�»½BµKUo«Z°ppAºA³�±ª\«SwA»�B�³�¦M;j±{²jAjSLv̄
/Anhw·®«Aj̈ °j¬A±Uo��pAºA³�±ª\«o½p,̈±wRnBL�³M°;©¼µjSLv̄<»̄Bªµ½A>¤±ªd«
BÇØ«A;©Ç½jn°CSwj³MAn<»̄Bªµ½A»�o�«>¶k�B�T{Am£nB®�»�¼T̄Bªw¤jB�«B\®½ABU·̄Bz̄¤±ªd«¶nBMnj³¼�o�¶k�B�S½B�n,©½jAj̈ B\̄A¬±®�BU³̀ C̄?n±�a<³¼�o�¶k�B�>¶nBMnj
ºoÇ«A,©¼µj©¼ª�Uq¼̄Bµ³̄Bz̄¤±ªd«o¢½j³MAn³¼�o�¶k�B�©¼µA±hM³�®½A/j±M»̄Bªµ½A
��®«³M,¥�Be��®«,©¼{BMk®L½BQ©¼ª�U½A³Mo£A³�SwA½AR°B�UB́®U°SwAºnB¼TiA
,Sv¼̄©½k���®«³Mk�njk�ºnAjB�°³§B�«½Aj±~�«³�B\̄CpA/j±MkµA±ioUnAjB�°©½k�
»]BT®TwAºBµk«B¼Q°Bµ³̄Bz̄¤±ªd«·ªµ³M³¼�o�¶k�B�©¼ª�U³�©¼®¼M»ª̄³Tv½BMj±ioM
��®«³MoTz¼M³aoµºnAjB�°,¬B£k®̄A±ioTz¼Mkwn»«o�̄³M¬±aBØ«A;©¼®�»wnoMAn¬C²k®Ç̄A±ÇiBU©½pAjoQ»«¬CºBµk«B¼Q°©¼ª�U½A³MAnm£Rn±�³M,SwAoUk®½B{±i©½k�
½AS¼Ø¦�nj,©¼ª�U½A,½Aj±]°BM;jpB½Swj©¼ª�U½A³Mk̄A±TMj±ik{BMpB¼̄³�B]oµ

/jnAk̄ºA²k®®�¼¼�U²B¢½B],³§B�«
Çn·̄Bz̄¤±ªdÇ«oÇµ³ÇMSwA»�BÇ�Bµ³̄Bz̄¤±ªdÇ«o½BÇw³ÇM³¼�o�¶k�B�©¼ª�UºAoM
nj/©¼µjjB®wAAnhw³®«AjRAj±]±«³�±ª\«̈ An¬A±UpA²A±h§jºA³�±ª\«o½p,»��±«

:j±{²j°q�A»]BT®TwA B̈�̄³Mk½BMo½p»]BT®TwA¶k�B�,Rn±�½A
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45Ê¼�®µ̈ °j·LUo«��®«°»̄Bªµ½A�me��®«nj³¼]nBi·¼��

:²B£¬Ck{BM»��±«ÇnºA³̄Bz̄¤±ªd«Fo£A
Fa1...anÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ

\ a1=a1Ù ...Ù an=an
j±]°°Bµ¤±ªd«��®«°»̄Bªµ½A�me��®«/3

¥�̄<j±]°¤±ªd«BM³¼]nBiºB½B��¥¼¦dU>·§B�«pA³̀ C̄³MBz«,»̄Bªµ½A�me��®«nj
:o½pRn±�°j³M³̄±ª̄ºAoM;jo��½o�UAnj±]°¬A±U»«,©½jo�

E!a =�U a=a
E!a =�U $x(a=x)
³�kµj»«¬Bz̄,k{³ÄAnA»]BT®TwA B̈�̄yhMnj³�,<j±]°�½o�U°jºpnA©µ>·¼��
³MAnB«°kµj»«³\¼T̄ Anºo¢½j,»̄Bªµ½A�me��®«³M�½o�U°j½ApA�½oµ¬j°q�A
»®�Ç½;Sv¼Ç̄»̄kÇ{nBÇ�Ç½Au��³Ç�k¼®Ç�³]±ÇU/k̄Bwn»«»̄Bªµ½AjnAk̄BTwA��®«
u��³�kwoMo�̄³Mk½B{/©¼®��½o�Uj±]°°Bµ¤±ªd«��®«njAn»̄Bªµ½A©¼̄A±U»ª̄

:SwA¤±��«Â«B�¿BM�½o�Ua=a =�U E!a
°Bµ¤±ªd«��®«njAn»̄Bªµ½Ao£A:SwAjnA°ºjAo½A,k½k]�½o�U½A³M¤Be½ABM
njE!¤±ªdÇ«AoÇ½p;©¼®Ç�RBLYAAn<»̄Bªµ½A�me>¶k�B�©¼̄A±U»ª̄,©¼®��½o�Uj±]°
³�»̄Bªµ½A¤±ªd«�ÀioM;jnAk̄ºA²s½°»]BT®TwA¶k�B�_¼µ,j±]°°Bµ¤±ªd«��®«

/jnAj²s½°¶k�B�,»̄Bªµ½A�me��®«nj
¼�®µ̈°j³LUo«��®«

°,$FFx³ME!x�½o�U»®�½)jnAk̄BTwA °̈j·LUo«��®«njj±]°�½o�U³�©½k½j³«Øk�«nj½A³�SwAnBajjAo½A½A³M(<S���½T{Aj>³M<T{Ajj±]°>�½o�U,o¢½jRnBL�³M
°oÇ�³¼�¼�ÇeºB½B�Ç�³ÇMAn³¼Ç]nBÇiºB½B��,°n½ApA°SwA³¼��,��®«½Anj�½o�U
»wnoMAn³¼��½A¬BµoMSwA p̈¿,©½n°B¼MSwj³MAn³¦Ãv«½A¥¼§j³�®½AºAoM/kµB�»«
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Ê461389¬BTvMBU,̈nB́a²nBª{,©T�µ¤Bw

Fz®«,�½̈Ak�,k�A±�½A¬B¼«pA°j±{»«³¼��½ARBLYAKLwºk�A±�³a©¼®¼LM°©¼®�
:SwAnAo�½kM¬BµoM/SwA¤B�{A

1.AxÚ ~Ax ³¼��»�o�«
.2.$FFx (1)»Äq]n±w»�o�«
BÇ½jnAjAnAS�Ç�B½x>k½±£»«³�¤°A·LUo«��®«pAºA³¼��©¼®¼M»«,¬BµoM½Anj
x³�S�o£o�̄njS���½An<AS��T{Ak̄B½T{Aj>¬A±U»«BØ«A;SwA²k{³ÄAnA<jnAk̄¶k�BÇ�³�SwAºq¼a¬Bªµ½A/jnAj»T��x³�S�£¬A±U»«,½AoMB®M/SwA¬C³M�~T«

/SwA²k¼wn2o�w³M°²jAj̈ B\̄A<»Äq]n±w»�o�«>
¤BÇ�{A»ÇM²k{jBÇ½¬BµoÇM1o�w,°n½ApA;jnAk̄B½jnAjAnAS��B½x,�{¬°kM
»�o�Ç«>¶k�B�³M�±Mo«°,̈°jo�wnjk½BM,SvµºjAo½A°¤B�{Ao£A,½AoMB®M/k½Bª̄»«
<AS��T{Ak̄B½T{Aj>³�³«Øk�«½Anj¬A±U»«:k{BM °̈j·LUo«��®«nj<»Äq]n±wRAjA°³Ç¼§°ARB��K¼�oUpA³�K�o«RB��B½C/jo�k½joUSwA xºAoMS���½j±i
¾»{»�¼�eRB��,k̄±{»«³TiBw»�o{°j,»�o{,¥�B�,��B�,��B̄k®̄B«»��®«
o£A/©¼®�¬B¼M<»�¼�eS��>pAAnj±ij±~�«k½BM,ywoQ½A³MgwBQºAoM?k®½C»«nBª{³M
³�An»UB��,�{¬°kM,k{BM»§°AR¿±��«°º±µB«©¼µB�«<»�¼�eS��>pAB«j±~�«
ß¥�BÇe,»��®Ç«ºBµRAjAAo½p;©¼«B®M<»�¼�eS��>©¼̄A±U»ª̄k̄A»��®«RAjA¶k̄nAjoMnj
B̈\Ç̄Aj±i¼z¼Q©¼µB�«¬B¼«µl³�ºA³v½B�«¥ª�pA°k̄A»®µl<RÀª�U>°<RÀØ«FU>³¼̄BY°»§°AR¿±��«¶k̄o¼£oMnj,<»�¼�eS��>pAj±~�«o£ABØ«A;k®½C»«Swj³Mkµj»«/j±Mk®µA±i»�¼�eRB��RB��½A�{¬°kM,k{BM
»ioM>°<RB��·ªµ>pA¬B«jAo«$F°"F,©¼½±£»«»T�°,jnAk̄BTwA °̈j·LUo«��®«nj
q¼Ç̄ An<AT{Ak̄B½T{Aj>k®̄B«»UB��°SwA»̄BY¤±��«°»§°A¤±��«pA©�A<RB��
³ÇMAn$FFx©¼̄A±U»«»̄BwC³M,©½k½j³�¬B®aRn±�½Anj/©¼̄Aj»«Bµn±w½A¤±ªz«
pAy½±ij±~�«©½o½q£B̄,k{BL̄³¼��¤±«o�½A©¼µA±hMo£A¬±®�A/©¼®�RBLYA³¼��·§q®«
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47Ê¼�®µ̈ °j·LUo«��®«°»̄Bªµ½A�me��®«nj³¼]nBi·¼��

¤±«o�,Rn±�½Anj/©½pBwj°kd«º±µB«©¼µB�«°»§°AR¿±��«³MAn$F°"FºBµn±w
/jnAk̄ºAº±µB«S��_¼µ,¤B�T«k̄°Aki,³̄±ª̄ºAoMAo½p;j±MkµA±h̄³¼��o¢½j,$FFx

¼�®µ��®«»]BT®TwA B̈�̄/1
³̄±¢a,kµj»«|B~TiARB¼µB«°»§°AR¿±��«³MAnj±iºBµn±w³�»«°j·LUo«��®«
SwA²jo�»�o�«»«°j·LUo«��®«1950¤Bwnj(2007Ç1921)¼�®µ¬±Ã§?SwA»��®«
j±Çij±~�Ç«ºAoÇMAn��®Ç«Ç½A©¼̄A±U»«B«°jnAj B̈US�MB�«©¼µA±i»«B«³̀ C̄BM³�
º°nBµn±w³�R°B�U½ABM;k̄A¤°A·LUo«��®«k�A±�³¼L{H�¼�j,��®«½Ak�A±�/©¼®½q£oM

:k®®�»«o¼¼�UBµ¤±ªd«
,»��±Ç«Çn·̄Bz̄¤±ªdÇ«AnY,»��±«Çn»§±ªd«o¼�T«AnX,k�A±�½A¬B¼MºAoM
njXjnA±Ç«·ªÇµºB]³MY»®½q¢½B]¥�BeAnA(X)°Xo¼�T«¥«B{»§±«o�AnA(X)

:k�A±�¬B¼M¬±®�A/k½o¼¢MA(X)
"XA(X) »¦�n±w�meÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ
A(Y)
A(Y) »¦�n±w»�o�«ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ

$XA(X)
A(Y)pBMºBµ�o�njY³�®½A�o{³M »Äq]n±w»�o�«ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇk{BM³T{Ak̄jn±«A(X)°

"XA(X)
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Ê481389¬BTvMBU,̈nB́a²nBª{,©T�µ¤Bw

°j³�SwA½AjnAk̄BTwA °̈j·LUo«��®«k�A±�BM,¼�®µ̈°j·LUo«��®«k�A±�R°B�U
AnX,²k�B�°j½A¬B¼MºAoM:SwAo½pRn±�³MjnAk̄BTwA °̈j·LUo«��®«njSvh̄¶k�B�
¥«BÇ{»§±«oÇ�AnA(X),»§±ªd«jApCo¼�T«nBM»§±«o�AnB,»��±«Çn»§±ªd«o¼�T«
³�ºn±�³Mk½o¼¢MA(X)njXjnA±«·ªµºB]³MB»®½q¢½B]¥�BeAnA(Y)°Xo¼�T«

:©½nAjRn±�½Anj/k®�̄k®MBQAnjApCo¼�T«_¼µ»®½q¢½B]½A
"XA(X) »¦�n±w�meÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ
A(B)
A(B) »Äq]n±w»�o�«ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ

$XA(X)
R°B�U½AºB®�«/A(B):©½nAj,A(Y)ºB]³M²k�B�°j½Anj,j±{»«²k½j³�³̄±£¬Bªµ
,B\®½Anj:©¼µjnAo�³�eÀ«jn±«AnB°YR°B�U©½o½q£B̄,R°B�U½A¬B¼MºAoM?Sv¼a
 nqÇM�°oe³�»§Benj;©½A²joMnB�³MBµ¤±«o�ºAoMAn¼U¿ºBL�§A½pB�C nqM�°oe

/»§±ªd«ºBµo¼�T«ºAoMAn»̄B½BQ
,X»§±ªd«o¼�T«jnA±«·ªµºB]³M,»¦�n±w�meºAoM,¼�®µ��®«nj,jAjnAo�½ABM
©Çµ,jnAk̄BTÇwA °̈j·LUoÇ«��®Ç«njBØ«A;©¼µjnAo�An(Yk®̄B«)³̄Bz̄¤±ªd«©¼̄A±U»«B́®U/©½nAm¢M(Bk®̄B«)pBM¤±«o�©¼̄A±U»«©µ°©¼µjnAo�An(Yk®̄B«)³̄Bz̄¤±ªd«©¼̄A±U»«
RAjA_¼Çµ°SwA�¼ÇvM,³̄Bz̄¤±ªdÇ«³�SwA½ApBM¤±«o�°³̄Bz̄¤±ªd«R°B�U
»��®Ç«ºBÇµRAjA,¬CnjSwA�ªÇ«³�pBM¤±«o��ÀioM;jnAk̄n±�e¬CnjºA»��®«
°»Ç�AqTÇ̄A©¼µB�«BM»§°AR¿±��«°º±µB«©¼µB�«R°B�U¬Bªµ½A)k{BM³T{Ajn±�e
°»§°AR¿±��«��®«,¼�®µ̈°j·LUo«��®«³�S�£¬A±U»«½AoMB®M/SwA³¼̄BYR¿±��«

/(SwA³¼̄BYR¿±��«��®«,jnAk̄BTwA °̈j·LUo«��®«
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49Ê¼�®µ̈ °j·LUo«��®«°»̄Bªµ½A�me��®«nj³¼]nBi·¼��

¼�®µ��®«�¼T̄Bªw/2
²A±h§jºA³�±ª\«o½p,»��±«Çn·̄Bz̄¤±ªd«oµ³M,jnAk̄BTwA�¼T̄Bªwnj³�©¼T�£oUy¼Q
Çn·̄Bz̄¤±ªdÇ«oµ³M,¼�®µ��®«�¼T̄Bªwnj/k®µj»«jB®wAAnhw·®«Aj Än¬A±UpA
¬C³�®½A³M�°oz«;k®µj»«jB®wAAnhw·®«Aj̈ An¬A±UpA²A±h§jºA³�±ª\«o½p,»��±«
Çn·̄Bz̄¤±ªd«oµ³M,o¢½jRnBL�³M/k{BM²k½q£oMºBµ³�±ª\«o½ppA»�½,³�±ª\«o½p
Anhw·®«Aj Än¬A±U»̄A±U·�±ª\«pA²k½q£oMºA³�±ª\«o½ppA²A±h§jº±��,»��±«

/k®µj»«jB®wA
³ÇMAnj±ÇihÇw,j±~�Ç«¬B¼ÇMnj¥¼́ÇvUºAoÇM?Sv¼ÇaBµRnBLÇ�Ç½ApAj±~�ÇÇ«
³MAn³¦Ãv«¬A±U»«,K¦�«¥�A�njpAuQ/©¼®�»«j°kd«»��±«�½ºBµ³̄Bz̄¤±ªd«

/jAj©¼ª�U»��±«ÇnºBµ¤±ªd«
jB®wAAn<hw·®«AjpAºA³�±ª\«o½p>(»��±«�½)¤±ªd«oµ³M,jnAk̄BTwA�¼T̄Bªwnj
©¼®½q£»«oMAn<hw·®«AjpA»½Bµ³�±ª\«o½p>,AkTMA,o¼L�Uoµnj,¼�®µ�¼T̄Bªwnj/©½jAj»«

/©¼µj»«SLv̄AnB́ C̄pA»�½,(»��±«�½)¤±ªd«oµ³M²B£¬C°©½nAj»«²B¢̄SMBY°
»̄A±U·�±ª\«pAº±��DpA³�±ª\«o½poµ³�©¼̄Aj»«;k{BMhw·®«AjDk¼®��o�
,jnAk̄BTwA�¼T̄Bªwnj,½AoMB®M/(k®µj»«¬Bz̄P(D)BMBL§B�AnD»̄A±U³�±ª\«)SwAD
,̈ B̄oµ³M³�³̄±£¬Bªµ,©¼µj»«SLv̄AnP(D)pAº±��,»��±«�½·̄Bz̄¤±ªd«oµ³M
Bµ̈B̄·�MAnk®̄B«P(D)³MSLv̄»��±«�½ºBµ¤±ªd«·�MAn/©½jAj»«¬Bz̄AnDpAº±��
oµnj,�¼T̄Bªw½Anj/k®�»«o¼¼�U³�MAn½A,¼�®µ�¼T̄BªwnjBØ«A/SwADj±i³MSLv̄pAº±��,»��±«�½·̄Bz̄¤±ªd«oµ³M°,²k½q£oM P(D)pAºA³�±ª\«o½pSvh̄,o¼L�U
·�MAnk®̄BªµDBMBµ̈B̄·�MAn,o¼L�Uoµnj,�¼T̄Bªw½Anj,½AoMB®M/j±{»«²jAjSLv̄¬C
,R°B�T«ºBµo¼L�Unj³�k¼®�³]±U)/SwA P(D)pA|BiºA³�±ª\«o½pBMBµ³̄Bz̄¤±ªd«
j±i»TeB½°»́U·�±ª\«¬k½q£oM¤BªTeA°k½q£oMAnºA³̄B£Ak]ºBµ³�±ª\«o½p¬A±U»«

/(jnAjj±]°q¼̄D
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Ê501389¬BTvMBU,̈nB́a²nBª{,©T�µ¤Bw

oµ³�©¼̄Aj»«/SwA�¼T̄Bªw½A¤jB�«¼�®µ»]BT®TwAk�A±�Aoa³�k½j¬A±U»«¬±®�A
°�jB�³®«AjºB��ApA(�½_¼µB½³ªµB½)»��M¶nBMnj,jApCºjo�o¼�T«�½BMpBM¤±«o�
�jBÇ�AnpBÇM¤±«oÇ��½³Ç�»½B��A/SwAJlB�³®«AjºB��A(·ªµB½_¼µB½)o¢½jºAoM
ºA³�±ª\«o½p,AnB�{C,³�±ª\«½A/k̄±{»«²k¼«B̄<¤±«o�¬C�k�·�±ª\«>k®̄Ajo£»«

/k{BMhw·®«Aj¥�¤jB�«»TeB½°,»́UB̄B½»́UjnAj¤BªTeA³�SwAhw·®«AjpA
D·�±ª\«o½p³�)Bk®̄B«»�k�·�±ª\«°xºjo�o¼�T«BM»§±«o�B(x)o£A,¬±®�A
Ç½A³ÇMjnAk̄BTÇwA�¼T̄BªÇwnjo¼ÇiA¤±«o�²B£¬C,"XA(X):©¼{BM³T{Aj°k{BM(SwA
A©�e¤±ªz«B ,Rn±�½Anj/k®TvµA©�eºAnAjDºBµ³�±ª\«o½p·ªµ³�SwB®�«
nj,¼�®µ�¼T̄Bªwnj"XA(X)¤±«o�B«A/A(B):S{Aj©¼µA±i,½AoMB®M°j±MkµA±i
·ªµ³�SwB®�«½A³M,SwA²k{JBhT̄A¬CnjQk®̄B«P(D)pAºA³�±ª\«o½p³�ºo¼L�U
¤±ªz«³\¼T̄nj°Q±��B·�±ª\«³�jnAj¤BªTeABØ«A;k®TvµA©�eºAnAjQºB��A¤±«o�³�SwA»§Benj½A/jo�ZBT®TwAAnA(B)¤±«o�¬A±U»ª̄,½AoMB®M°k{BL̄A©�e
°²kÇ{²jAjSLÇv̄QºB�Ç�ApA»Ç�½X·̄Bz̄¤±ªdÇ«³MAo½p;SwAZBT®TwA¥MB�A(X)

/SwA�jB�A(X)¤±«o�,½AoMB®M°SwAA©�e¤±ªz«±��¬C,½AoMB®M
³ÇMWdÇM©¼ª�ÇU/S�£hw»Äq]n±w»�o�«¶k�B�¶nBMnj¬A±U»«,Rn±�¼ªµ³M
¬A±U,D»®�½,hw·®«AjºB]³MB]³ªµSwA»�B�/SwA¬BwCq¼̄»��±«k®aºBµ¤±ªd«

/©¼®�½q¢½B]AnDn,hw·®«Aj̈ An
j±]°�½o�U°¼�®µ��®«/3

:jo�»«RBLYAAn$FFx¤±«o�»®�½,j±]°�½o�U³�©½jo£pBM»̄BµoM³M,¬±®�A
1.AxÚ ~Ax ³¼��»�o�«
2.$FFx (1)»Äq]n±w»�o�«
³\¼T̄ An °̈jo�w°²k{¤Bª�A¤°Ao�woM³�»Äq]n±w»�o�«¶k�B�³�SwAnB�{C
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51Ê¼�®µ̈ °j·LUo«��®«°»̄Bªµ½A�me��®«nj³¼]nBi·¼��

1o�wAo½p;¼�®µ̈°j·LUo«��®«nj³̄°jnAk̄BTwA °̈j·LUo«��®«njSwAºA²k�B�,²jAj
pBM¤±«o�»®¼z̄B]¥�Be³�¦M,Sv¼̄»§±ªd«o¼�T«ºB]³M³̄Bz̄¤±ªd«»®¼z̄B]¥�Be

/SwA»§±ªd«o¼�T«ºB]³M
BØ«A;Sv¼̄¬BµoM,¼�®µ��®«nj,j±]°�½o�UºAoM²k{³ÄAnA¬BµoM³�©½jAj¬Bz̄,¬±®�BUºAoM,²k¼̀ ¼QnB¼vMk®aoµ,ºo¢½j¬BµoM,¼�®µ��®«njB½C³�SwA»�BM¬B®̀ ªµywoQ½A
³ÄAnA»�¼T̄Bªwºo¼L�U©½o½q£B̄,»̄BµoM¼®aj±]°̈k�RBLYAºAoM?jnAk̄j±]°�½o�U½A
½Anj;©½o¼¢M»́U·�±ª\«AnQSwA»�B�,nB�½AºAoM/k{BMJlB�¬Cnj�½o�U½A³�©¼®�
/k{kµA±iJlB�q¼̄$FFx¤±«o�½AoMB®M°JlB�Fx,©¼µjSLv̄³aoµF°x³M,Rn±�
,Sv¼Ç̄¬C·¼�Ç�°j±{»ªÇ̄RBLYA,¼�®µ��®«nj,$FFx,j±]°�½o�U³�,¬±®�A
³MB́ C̄»µB�°o�¬Ao¢̄°©¼®�E!x½q¢½B]»]nBiºB½B��¥¼¦dUnj³̄AjApCAn¬C©¼̄A±U»«

/©¼{BL̄³¼�¼�eºB½B��
¼�®µ��®«ºB½B��/4

º°nn±w³�®½Aq];SwA¤°A·LUo«��®«k�A±�k®̄B«Â«B�,¼�®µ̈°j·LUo«��®«ºB½B��
³]±UjnAk̄BTwA °̈j·LUo«��®«pA»½B½B��³MSwA»�B�,½AoMB®M/SwA²k{jnA°Bµ¤±ªd«

:k®Tv¼̄³¼��o¢½j,¼�®µ��®«nj³�©¼®�
$FFxjnAj»T��x
"x$FFxjnAj»T��ºq¼aoµ
$F~Fx® $FFx!SwA»T��ºAnAj,k{BM»T��k�B�ºq¼ao£A
"F~Fx® "FFx!SwA»T��oµºAnAjk{BM»T��oµk�B�ºq¼ao£A
$F~Fx« $FFx!!SwAS���½T{Aj¤jB�«,S���½¬Ak��
"F~Fx«"FFx!!SwARB��·ªµT{Aj¤jB�«,RB��·ªµ¬Ak��
Gxx® $FFx!SwA»UB��ºAnAj,k{BM³T{AjºA³�MAnj±iBMºq¼ao£A
Gxy® $FFx!SwA»T��ºAnAj,k{BM³T{AjºA³�MAnºq¼aBMºq¼ao£A
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Ê521389¬BTvMBU,̈nB́a²nBª{,©T�µ¤Bw

ºB¼Ç{A,²k�BÇ�½A³MB®MAo½p;SwA³¼�o�¶k�B�¥¼§j³M,Svh̄¤±«o�°j¬j±MJlB�
³M,jnAk̄BTwA °̈j·LUo«��®«nj¿BMºBµ¤±«o�¬j±M³¼��k½B{/k̄nAk̄»T��_¼µ,̈°k�«
³ÇMB®ÇM°SwA³¼�Ç�B́Ç̄C ßoTz¼M ß»§BUAo½p;kwoMo�̄³M²jBT�ABQy¼Q,Svh̄¤±«o�°jq]
³�k¼®�³]±UBØ«A;SwASwnjhw½A/j±Mk®µA±i³¼��q¼̄B́ C̄,»�o{¬j±M»{pnA�MBU³¼�Ç�Bµ¤±«oÇ�Ç½A³�k½j©¼µA±i²nBM°j,©½o¼¢Mo�̄nj»�Mn»�o{An»�o{o£A»Te
°̈j·LUoÇ«��®Ç«k�A±�¤Bª�ABM³�¦M;Sv¼̄»§BU�k�KLw³MB́ C̄¬j±M³¼��°k®Tvµ

!k¼wn»§BU³MB́ C̄ Ø̈k�«pA¬A±U»«,jnAk̄BTwA
»̄Bªµ½A�me��®«°¼�®µ��®«

³§B�«½Anj²k{»�o�«��®«°j³�SwA½A,k®�»«¥¼ªdUµl³MAnj±i¬±®�A³�»zwoQ
SwA°n,°n½ApA,ywoQ½A?jnAj©µBM»TLv̄³a(¼�®µ��®«°»̄Bªµ½A�me��®«)
,jnAk̄BTÇwA °̈j·LUoÇ«��®«°jnAk̄BTwA»̄Bªµ½A��®«�ÀioM,��®«°j½ASvh̄³�
°̈j·LUo«��®«nj,̈°j°;k̄nAjAn³¼]nBi°³¼�¼�eºB½B���¼��U°j±]°�½o�US¼¦MB�

:SwAo½mQ�½o�U»̄Bªµ½ARAjA,jnAk̄BTwA
a=b =�U "F(Fa®Fb)

:S{Aj©¼µA±i,j±{³T�o½mQq¼̄¼�®µ̈°j·LUo«��®«nj�½o�U½Ao£A
a=a =�U "F(Fa®Fa)
/j±MkµA±i³¼��q¼̄<a=a>,½AoMB®M,SwA³¼��,o¼iA�½o�USwAnSªw³�B\̄CpA°
kµA±h̄$FFx¤jB�«»®�½,¼�®µ��®«njj±]°�½o�U¤jB�«,o¼iA¤±«o�Rn±�½Anj
�mÇe��®Ç«nj,a=a³Ç�B\̄CpABØ«A;Sv¼̄³¼��¼�®µ��®«njj±]°�½o�UAo½p;j±M¼�®µ��®«nj»̄Bªµ½A�½o�Uo£A³�©½o¼£»«³\¼T̄,SwAj±]°�½o�U¤jB�«,»̄Bªµ½A
,¼�®Çµ��®Ç«njoÇ¢½j,©½nAj»̄Bªµ½A�me��®«njj±]°pA³�»�½o�U,j±{³T�o½mQ
°»̄Bªµ½A�½o�U»®�½)�½o�U³w½A,¼�®µ��®«nj,½AoMB®M/j±MkµA±h̄j±]°�½o�U
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53Ê¼�®µ̈ °j·LUo«��®«°»̄Bªµ½A�me��®«nj³¼]nBi·¼��

°j½A³�S�B½nj¬A±U»«B\®½ApA/jB́¯nB®�AnB́ C̄pA»�½k½BM°k̄nB£pBwB̄(j±]°�½o�U°j
��®«nj»̄Bªµ½AºAoMºo¢½j�½o�U³�®½Ao¢«)k®{BMo¢½k�½¤±�njk®̄A±U»ª̄,��®«

/(©¼MB¼M¼�®µ
o¢½k�½³M³¼]nBi°³¼�¼�eºB½B��TwB�°o�

;»́]°��®«/1:SwA²k{¥¼¦dU��®«nB́anj,¬±®�BU,³¼]nBi°³¼�¼�eºB½B���¼��U
B\®½Anj/¼�®µ̈°j·LUo«��®«/4°»̄Bªµ½A�me��®«/3;j±]°°Bµ¤±ªd«��®«/2
³̄B£Ak]��®«nB́a½ApA�½oµnjAn³¼]nBi°³¼�¼�eºB½B��»µB�°o�¶±d̄SwA³Tv½B{

/©¼®�³v½B�«©µBMAnB́ C̄uPw°,»wnoM
°kÇ̄nAk�o�oÇQºBµ̈B�Ç̄ S5°S4,T,KºBµ̈B�̄pA�½oµ,»́]°ºBµ��®«¬B¼«nj
³MTriv¶k�B�¬j°q�ABM/SwAnAo�oM¬Bv�½³MB́ C̄·ªµnj³¼]nBi°³¼�¼�eºB½B���¼��U
³�j±{»«KLw(o¼iA B̈�̄³w³M,T¶k�B�u��,Tc¶k�B�¬j°q�AB½)Bµ̈B�̄½ApA�½oµ
³¼]nBi°³¼�¼�eºB½B��ºBµ¤±«o�,³\¼T̄nj°j°oM¬B¼«pAA°àA,ÊA¬B¼«R°B�U

/k̄±{pnA©µ°¤jB�«
KLw,�±�±«¥�A·§q®«³M"xE!x°E!apA�½oµ¬j°q�A,j±]°°Bµ¤±ªd«��®«nj
ºk®M¤±«oÇ�nj»�oÇ{̈ Øk�Ç«°»��Ç�ºBµK¼�oÇUpA°j±{³¼��E!x¤±«o�³�j±{»«³¼�¼�eºB½B��¬B¼«�¼��U³�SwAnB�{C,Rn±�½Anj/k{BM�me¥MB�³¼]nBiºB½B��

/j±{»«³T{AjoM¬B¼«pA³¼]nBi°
KLw,�±�±«¥�A·§q®«³M"xx=x°a=apA�½oµ¬j°q�A,»̄Bªµ½A�me��®«nj
nj/k{BM�me¥MB�»�o{̈ Øk�«°»���ºBµK¼�oUpA°jjo£³¼��x=x¤±«o�³�j±{»«/j±{»«³T{AjoM¬B¼«pA³¼]nBi°³¼�¼�eºB½B��¬B¼«�¼��U³�SwAnB�{C,Rn±�½A
¬k{³¼��KLw,jnAk̄BTwA °̈j·LUo«��®«k�A±�¬j°q�Aq¼̄¼�®µ̈°j·LUo«��®«nj
³¼]nBiºB½B��³MB́ C̄»µB�°o�°³¼]nBiºB½B��¥¼¦dUpA¬C�me°$FFx,j±]°�½o�U
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Ê541389¬BTvMBU,̈nB́a²nBª{,©T�µ¤Bw

o½pRn±�³M�±�±«¥�A½A/jnAjAny�̄¼ªµ(S¼�«B]B½)ºo¼£Ao�¥�A¬j°q�A/j±{»«
(5):SwA$F"x(A(x)«Fx)

keBUAn¼�®µ��®«³�Sv¼̄ºpB¼̄,»µB�°o�ºAoM³�SwA³Tv½BM³T�̄½A³M³]±UBØ«A»µB�°o�³Mk̄A±U»«¼�®µ��®«³M"x?$FFxB½$FFx¬j°q�A/©¼®�S½±�UjnAk̄BTwA��®«
/j±{³\¼T̄¬CpAjnAk̄BTwA��®«³�®½A¬°kM;k«B\®¼M
:jo�ºk®M�ª]¬A±U»«o½p¤°k]njAnRB�̄½A

Bµ��®«²k®µB�°o�ºBµ¤±«o�
»́]°��®«A®ÊAA«ÊA

j±]°°Bµ¤±ªd«��®«E!a"xE!a
»̄Bªµ½A�me��®«a=a"xx=x
¼�®µ̈°j·LUo«��®«$FFx"x$FFx
¼�®µ̈°j·LUo«��®«$F"x(A(x)«Fx)

:jo�²nB{A³T�̄k®a³M¬A±U»«,��®«nB́a½A·v½B�«ºAoM
�¼��U¬B�«A,(S5BUKºBµ̈B�̄k®̄B«)»́]°��®«nj¤°AkT«°�¼wÀ�ºBµ̈B�̄/1
An�¼��U,Triv¤°AkT«B̄°�¼wÀ�o¼�̈ B�̄BØ«A;k̄n°C»«©µAo�An³¼]nBi°³¼�¼�eºB½B��nj³Ç�SwA»§Benj½A/k«B\̄A»«³¼]nBi°³¼�¼�eºB½B��»µB�°o�³M°jpBw»«j±MB̄
ºBµ̈B�Ç̄BÇØ«A;k®«B\Ç̄A»Ç«»µB�°oÇ�³M¤°AkT«°jnAk̄BTwAºBµ̈B�̄,»́]°o¼�ºBµ��®«/k̄nAjAnB½B���±̄°j�¼��U¬A±UjnAk̄BTwAB̄
³wnjB½B��¬Bªµ¥¼¦dU°»́]°��®«nj³¼�¼�e°³¼]nBiºB½B��¥¼¦dUÁ±�A/2
pA³§B�«½A·«Øk�«nj³�ºnBTiBwpA��®«³w½AnjB½B��¥¼¦dU/SwAR°B�T«,o¢½j��®«/k®�»«º°o¼Q©½jo�¥�̄<j±]°¤±ªd«BM³¼]nBiºB½B��¥¼¦dU>·§B�«
¼�®µ��®«°»̄Bªµ½A�me��®«nj,j±]°°Bµ¤±ªd«��®«,Bµ��®«½A¬B¼«pA/3
/Sv¼̄nAo�oMBµ��®«o½Bwnjq¼̄°u��Ś]njºo½mQ�½o�U½ABØ«A;SwAo½mQ�½o�U

Archive of SID

www.SID.ir

www.SID.ir


   
   

 

55Ê¼�®µ̈ °j·LUo«��®«°»̄Bªµ½A�me��®«nj³¼]nBi·¼��

ºo¼£³\¼T̄
<»́]°ºBµ��®«>�ª�³M¬A±U»«B́®U³̄An³¼]nBi°³¼�¼�eºB½B��¬B¼«R°B�U³�©½k½j
°̈j·LUo«��®«>°<»̄Bªµ½A�me°Bµ¤±ªd«��®«>BM³�¦M,<j±]°°Bµ¤±ªd«��®«>°
pA»̄Bªµ½A»�o�«¶k�B�T{Am£nB®�pA³�,»̄Bªµ½A�me��®«/jAj¬Bz̄¬A±U»«<¼�®µ
RB«°k�Ç«°RAj±]±«¥«B{ºA³®«AjºAnAj,k½C»«Swj³M»̄Bªµ½A°Bµ¤±ªd«��®«
³�SwA»̄Bªµ½A»�o�«¶k�B�¶jB�§A�±�SµAkM,��®«½A³M¬k¼wnnj²kª��̄B«/SwA
²s½°³M,³L]±«ºBµ²nAq£³�®½A°³¼�o�¶k�B�³M³]±UBMB«/kµj»ª̄µl³MAn¬CpAn±L�¶pB]A

/©¼T{Am£owSzQAn�̄B«½A,k̄AJlB�,�±�±«¬j±M °̈k�«BM,»̄Bªµ½AºBµ²nAq£
jnAk̄BTwA °̈j·LUo«��®«njn±wk�A±�pA²k�B�°j�¼��UpAq¼̄¼�®µ̈°j·LUo«��®«
jn±Ç«°²k{»½BwB®{oUy¼Q,»̄Bªµ½A�me��®«�ÀioM,��®«½A/k½C»«Swj³M
ºAoÇM��®Ç«Ç½A³ÇM³]±Unj»¦�A�̄B«³�kwn»«o�̄³M/SwA³T�o£nAo�»wnoM°WdM
BU)SwA²j±MjnAk̄BTwA °̈j·LUo«��®«kepAy¼MRó{,³¼]nBi°³¼�¼�eºB½B���¼��U
°»�oÇ���®Ç«�½Rn±Ç�³ÇMB́®ÇUAn¼�®µ��®«,̈°j·LUo«��®«RB¼MjAnj³�ºke

/(k̄A²jAjnAo�WdMjn±«S¼ªµA©�
³¼��³M³]±U k̈�,³¼]nBi°³¼�¼�eºB½B���¼��Unj��®«½A³M³]±Unjo¢½j�̄B«
/SwA²j±M¼�®µ��®«nj¬C¬j±L̄³¼��°jnAk̄BTwA��®«nj($FFx)j±]°�½o�U¬j±M

/k«C©µAo�²k̄nB¢̄ºAoMq¼̄�̄B«½ApAn±L�¬B�«A,o¼iA·T�̄�njBM¬B«p©µ
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Ê561389¬BTvMBU,̈nB́a²nBª{,©T�µ¤Bw

BµS{±̄»Q///////////////////////////////////////////////////////////////
/52|,11x,S�o�«·®½C,<³¼]nBi°³¼�¼�eºB½B��pAºk½k]ºk®MRn±�>,»eÀ�³Ø¦§AkwAÇ1

/71|,23x,»�v¦�S�o�«,<j±]°¤±ªd«BM³¼]nBiºB½B��¥¼¦dU>,»eÀ�³Ø¦§AkwAÇ2
/57|,¬BªµÇ3

,»�B½n��®«,o¼{jnAkØªd«:�/n,¼�®µ°jnAk̄BTwA °̈j·LUo«��®«̈ B�̄°j¶nBMnjoTz¼Mc¼�±UºAoMÇ4k¼Çw;59Ç50°38Ç34|,̈°j·Ç]nj��®Ç«»½B®�Ç«°º±dÇ̄»wnoM,»MAnAjB�o¼¦�;205Ç189|
°RB�§B�«,<̈°j·LUo«��®«»wB®{S§¿j°j·v½B�«°»wnoM>,»MAnAjB�o¼¦�°»T\e»¦�kØªd«/77Ç75|,51x,Bµyµ°sQ

/196|,¬Bªµ,o¼{jnAkØªd«Ç5

�MB®«/////////////////////////////////////////////////////////////////////
/1383,u«oµ,¬AóU,»�B½n��®«,kØªd«,o¼{jnAÇ°RB�§B�«,<̈°j·LUo«��®«»wB®{S§¿j°j·v½B�«°»wnoM>,»MAnAjB�o¼¦�°»¦�kØªd«k¼w,»TØ\eÇ/84Ç69|,1386,51x,Bµyµ°sQ

,¬AóÇU,³�v¦�·T{n,k{nA»wB®{nB�·«B̄¬B½BQ,̈°j·]nj��®«»½B®�«°º±d̄»wnoM,B�o¼¦�,»MAnAjÇ
/1384,tnk«S¼MoU²B¢z̄Aj

|,1386¬BTvMBU,11x,S�o�«³®½C,<³¼]nBi°³¼�¼�eºB½B��pAºk½k]k®MRn±�>,³Ø¦§AkwA,»eÀ�Ç
/61Ç30

/76Ç51|,1388nB́M,23x,»�v¦�S�o�«,<j±]°¤±ªd«BM³¼]nBiºB½B��ºk®MRn±�>,ÇÇÇÇÇÇ
-Henkin,Leon,"CompletenessintheTheoryofTypes",TheJournalofSymbolicLogic,15,1950,
p.81-91.
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