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#�BMo�{»ª¼en�jB�
²k¼�a

�¼ª� �nj ³� jo� B�jA ¬A±U»« ,jpAk¯A»« nB� ³M ° kµj»« ³�w±U An »®µl ²B¢Twj ,RB¼�B½n ·�§B�« ¬±a

�ª� k¯A±U»« »�B½n �nj »®�½ ;k{BM oYÆ« Bµ²k½kQ »ª´�Swnj ° »MB½S�¼�e nj k¯A±U»« »�B½n ©¼µB�«

nj »½B¯A±U ³M k¯A±U»« jo� o¢½j RnBL� ³M /kµj ¨B\¯A ºoT´M »½B®¼M ° »½B¯Aj º°n pA An y½BµnB� ,jo� ³� k®�

³M jB®TwA BM ,»�B½n ß»T�o�« ²B¢½B] Svh¯ ³§B�« ½A nj /j±{ ¥½B¯ »�B½n ©¼µB�« pA ²jB�TwA BM �½B�e ZBT®TwA

,SwA »�B½n ©¼µB�« �¼ª� �nj ¥�Be ³� »�B½n S�o�« pA »�±¯ uPw ° ¬B¼M RnB�j ° ¬±�À�A ¤A±�A

pA ²jB�TÇwA BM ,S�o�« �±¯ ½A ¶p±e ¼¼�U ª� uPw ;j±{»« »�o�« »�B½n Ro¼~M ° S�o�« ·§q®«³M

»T�o�« ·L®] ¶nBMnj ¼®`ªµ /jo¼£»« nAo� WdM ¬±¯B� ,¬C ³M »MB¼Twj ¥eAo« »¢¯±¢a ,©T½n±¢§A ¶rA° ¨±´�«

/j±{»« ³ÄAnA »�½jB~« ,Bµ�Ao£ ·½o�¯ nj �Ao£ nBTiBw ° �MBU ¨±´�«

¤kÇ«,©T½n±¢§A,�MBU ±̈́�«,»�B½nRo¼~M°S�o�«,»�B½n»wB®{S�o�«:Bµ²rA°k¼¦�
/�Ao£»�B½n



   
   

 

Ê1221391¬BTv«p,̈°j²nBª{,©µj¤Bw

³«Øk�«
BM°¥~�«,ºk]»�±�±«,»T�o�« B̈�̄�½Rn±�³M»�B½n»wB®{S�o�«WdMbo�
¶p±e³�SwA¬CoMk½k]°©½k�¬Bª§B�pAºnB¼vM¶k¼��²nBM½Anj/SwA»̄¿±�HTLv̄·�MBw
nj�°o�«°o�̄KeB�¬B�±v¦¼�pAU°j/SwAºo��°»¦��ºA²p±e,RB¼�B½nS¼§B��
/k{kµA±i¬Bz½AºBµ²B£k½j³M»Äq]¶nB{A³§B�«½Anj³�k̄ARnB�j°¬±�À�A,°oª¦�½A
·¦ÃÇv«»¦Ç�»wnoÇM°boÇ�,³§B�Ç«Ç½AWdÇM�±�±Ç«³Ç�SwA¬C³]±ÇUn±Çinj·TÇÇ�̄
³]±ÇU�½o�pA³�SwA�±�±«pA»�Bi³]°bo�³�¦M,k{BM»ª̄»�B½n»wB®{S�o�«
½A³�kµj»«¬Bz̄»�½jB~«·ÄAnABM²k̄nB¢̄/k½C»«¥�Be»�B½n©¼µB�«³M�¼ª�°�¼�j
»�±Ç̄³ÇMk̄A±U»«(SwA²k{²k¼«B̄»�B½nRo¼~M°S�o�«³�)»�B½nS�o�«pA³]°
»T�o�Ç«²B¢½BÇ]¼¼LÇUŚÇ]Svh̄²nBM½Anj/k«B\®¼MS�¼�eoT́M�nj°»ª́�Swnj
347Ç427)¬±�ÀÇ�A»®�½¬B�±v¦¼�½oU»ª½k�pA»�½, nqM�±v¦¼�°j²B£k½j,»�B½n
uPÇw/j±{»«bo�«(1650Ç1595)RnB�j»®�½,©µk�µ¬o�¬B�±v¦¼�pAºo¢½j°(̈/�

/jo¼£»«nAo�WdMjn±«»�B½nRo¼~M°S�o�«»®�½,³§B�«½A|Bi�±�±«
RnB�j°¬±�À�A»�B½n»wB®{S�o�«/1

¬B�±v¦¼�³]±U,³�v¦�½°kUpB�CpA³�SwA»�v¦�WeBL«½oU©́«pA»�½»wB®{S�o�«
½oU³TÇv]oÇMpA»Ç�½¬±�ÀÇ�A¬B¼Ç«Ç½Anj/(1379,̈B�TÇ̄A)SwA²j±ÇM�±��Ç«¬C³ÇM
²B¢½B]jn±«nj/SwA²j±M°A»wBwA°»¦�A·�k�j,»wB®{S�o�«³�SwA»½BµS¼~h{

:³�SwA²k{¬B¼M¼®a¬±�À�Ajq̄S�o�«
°k̄±{»«��A°nAk®Q°oª¦�njk̄nAjnB�°owS�¼L�BM³�»½BµȳAj°Bµo®µ·ªµ
kÇ̄nAjnB�°oÇwS�¼L�BM³�»½BµȳAj·ªµ³\¼T̄nj,Sv¼̄S�o�«nAk®Q¬±a
²nA±ªµBµȳAj½A�¦�T«³�SwAŚ]¬CpA½A°;j±Mk®µA±h̄S�o�«�Ak~«
o£A/j±MkµA±h̄q¼̄²k®½Cnj°²j±L̄¤Be�½³Mq£oµ°SwA»̄±£o£j¤Benj
RB¼�B½n¬±�À�A?j±ª̄±]°Sv]k½BMȳAj̈ Ak�njAnS�o�«uQSwA¼®a



   
   

 

123Ê»�B½nRo¼~M°S�o�«nj»ªT½n±¢§A

njAn¬C³�jnAjj±]°»T¼�±~iRB¼�B½nnj¬±�À�Ao�̄pA/k®�»«jB́®z¼QAn
SwA»½BµȳAjpARB¼�B½n°Ao�̄pA/kµj»«nAo�BµȳAjo½BwpAoU¿BMºA³LUo«

/(¬Bªµ)jnAj»«A°o��U³MAn¬Bv̄A³�
:kv½±̄»«¬±�À�Aºn±́ª]JBT�pA¥�̄³M B̈�T̄A¼®̀ ªµ

°AnjAno��ÇU°jnAj»«oÇM»Ç«jCb°nºBÇQpAAnnAk®ÇQo¼\Ç̄pRB¼�BÇ½n¬±a
/©¼«B®ÇMnAk®ÇQq¼Ç̄ An¬Ck½BL̄°jnAjnAo�nAk®QpAoU¿BMºA³LUo«njjq¼¢̄A»«oM
²AnpA»½BwB®Ç{>¬C°k®�»Ç«jB́®z¼ÇQ¬CºAoÇMºoÇ¢½j̈ BÇ̄¬±�ÀÇ�A°n½ApA
°k{BMq½BªT«SwARB¼�B½npAoUAo�³��¼T�§B½jȳAjpA©µBU,SwA<¤¿kTwA

(1353,tBQBQ;¬Bªµ)/SwA¬CpAoU°o�³�nAk®QpA©µ
»wB®{S�o�Ç«tBwA³�SwA²k{¬B¼M¼®aRnB�j»wB®{S�o�«²B£k½j¶nBMnj¼®̀ ªµ
:kv½±̄»«»«pn²nBM½Anj/SwAµl¬jo�k®«²k�B�°¬k¼zhM©�̄oM»®TL«º°»�B½n
n±Ç«A·ªµnjAkTMA,jnAm¢Mj±i·�v¦�ºAoM»ª�d«ºB®Mo½p³�®½AºAoMRnB�j
¶p±epASv¼̄nAjn±ioM»¦�q½BªU°b±�°pA³�An³̀ C̄BU,jo�k½joU°�{
,S�o�Ç«½oU»®¼�Ç½An»�BÇ½nS�o�«¤°A·¦µ°njRnB�j/k®�ZnBiS�o�«
,k®woMk½joU¥MB�o¼�»®¼�½³Mk®µA±i»«o£A ±̈¦�·¼�M³�k{¥½B�°jo�»�o�«

/(²k¼�a,1380,»«pn)k̄±{RB¼�B½n·½BQ©µk½BM
:kv½±̄»«ºnB��²nBM½Anj/k̄Aj»«»�B½nS�o�«An»®¼�½°�¼�jS�o�«B́®URnB�j

��Ç�An»®¼�Ç½S�o�Ç« B̈�Ç̄»TÇe°j±ÇMk®«³�À�RB¼�B½n³MGk½k{RnB�j
ºk®ª̄A±Uk�B�An̈±¦�ºBµ³T{no½Bw°Sv̄Aj»«»�B½n·z½k̄A°o��U¤±~d«
xÀÇU,°n½ApA°joª{»«»�B½nºk®ª̄A±U¶pAk̄A³MS�o�«³M»MB¼TwjºAoM
³ÇM»MB¼TwjnjB́ C̄k½B{BUjo¼£nB�³MBµ³T{n̈ BªUnjAn»�B½nx°nBUS{Aj
»�B½nS�jR±�Bµ³T{no¢½jB́®U³̄:j±Mk�T�«Ao½p;k̄±{k®ª̄A±U�¼�j�nB�«
,n±�®«¼ªµ³M/SwA»�B½nS�o�«»®¼�½°�¼�jS�o�«B́®U³�¦M,k̄nAk̄An
An¬Cy½±in±~U³MBUḱ̄ B®M»�B½nx°noM»®TL«An³�v¦�»TeS�o£©¼ª~U



   
   

 

Ê1241391¬BTv«p,̈°j²nBª{,©µj¤Bw

»Ç½Ao£joÇio~����·��̄¬BªµjB¼®M½A°k½Bª̄jB¼®Mo½mQB̄k½joU¤±�AoM
RóÇ{<RnB�jRB¼�B½nS§B�A>³M¬Ak®ªz½k̄A¬B¼«nj³�SwA²k½jo£»Mo�

/(1383,ºnB��)SwA³T�B½
nj»�°o�/k̄A»�Ao�A²B£k½jºAnAjRnB�jk®̄B«¬B�±v¦¼�pA»��Mkwn»«o�̄³M²nBM½Anj

:kv½±̄»«²nBM½A
pA/SwA»�BÇ½nx°npA¥�BÇeS�o�Ç«,S�o�Ç«B́®U³�SwAk�T�«RnB�j
oÇMx°nÇ½AºoUoÇM³Mk�T�«,»�B½nx°n»UAl»£s½°¼ªµKLw³M,°n½A
x°n³ÇMS�o�Ç«¥¼~dÇUx°nnB~dÇ̄A³ÇM¥½B�³�¦M;k½jo£o¢½jºBµx°n

(125|,1375,»�°o�)/k{»�B½n

»�B½nRo¼~M°S�o�«/2
S�o�«�±�±«³M¬B�±v¦¼�pA»��Mºk]³]±U¬B¼Mnjk{²jn°CWdM·«k�«·§q®«³M³̀ C̄
»wB®{S�o�Ç«·¦Ãv«»¦�»wnoM°bo�,³§B�«½AWdM�±�±«³�k{³T�£/j±M»�B½n
³M�¼ª�°�¼�j³]±U�½o�pA³�SwA�±�±«½ApA»�Bi³]°bo�³�¦M,Sv¼̄»�B½n
Ç½A»wnoMºAoM/k«B\®¼M»ª́�Swnj»�±̄³Mk̄A±U»«³�jjo£»«¥�Be»�B½n©¼µB�«
¬B¼ÇMS�o�Ç«Ç½AjB\Ç½A¬BÇ�«A·§jA,»�B½nnBTiBw°S¼µB«³M³]±UBMSvh̄,�±�±«
°jo¼£»«nAo�»wnoMjn±«,»�B½nRo¼~M°S�o�«³M»MB¼Twj»¢̄±¢auPw/j±{»«

/j±{»«³ÄAnA²nBM½Anj»ªT½n±¢§A
/jn°C»«©µAo�An»�B½nRo¼~M°S�o�«jB\½A¬B�«A³�jnAjj±]°|Bi»£s½°°jRB¼�B½nnj

RB¼�B½n»]BT®TwA°»��®«nBTiBw(�§A
³ÇM»£sÇ½°½A/SwARB¼�B½n»]BT®TwA°»��®«nBTiBw°S¼µB«³M�±Mo«,¤°A»£s½°
,¬±�À�A²B£k½jpA»�B½nºo��Uy�̄¶nBMnj/j±{»«o��q�oªU°o��UKLw³�SwAºA³̄±£

:kv½±̄»«̈ B�T̄A



   
   

 

125Ê»�B½nRo¼~M°S�o�«nj»ªT½n±¢§A

pAoU¿BMºA³LUo«njAn¬C³�jnAjj±]°»T¼�±~iRB¼�B½nnj¬±�À�Ao�̄pA
³ÇMAn¬Bv̄A³�SwA»½BµȳAjpARB¼�B½n°Ao�̄pA/kµj»«nAo�BµȳAjo½Bw

/(1379,̈B�T̄A)jnAj»«A°o��U
³�SwA²k{¥�̄¬±�À�ApAºn±́ª]JBT�njRB¼�B½n·¦¼w°³Mo��q�oªU¶nBMnj¼®̀ ªµ
ov¼«RB¼�B½n³�§B�«²AnpAq�oªU½A°k̄±{bÀ�Ao��q�oªU²AnpAk½BMtA±eºBµB�i>

(1353,tBQBQ)</k{kµA±i
RB¼�B½n¬j±Mjo\«S¼�Bi(J

:kv½±̄»«RnA±TwAq¼ª]²nBM½Anj/SwA¬C¬j±Mjo\«S¼�Bi,RB¼�B½n̈ °j»£s½°
»�BÇ½n̈ ±́�Ç«�½/SwA¬C¬j±ÇMjo\Ç«njRB¼�B½nRnk�³�S�£¬A±U»«
Ç½A|A±Çi»TÇ�°/k{BM³T{AjR°B�T« ±̈¦�nj»�¦Th«o¼MB�Uk̄A±U»«,jo\«
©¼̄A±U»«²B£¬C,©¼½Bª̄¼¼LU°²j±ª̄�nj³z¼ªµºAoM°nBM�½An»�B½n̈ ±́�«
oUk«CnB�»¦¼i�±�±«½A/©½oLMnB�³M ±̈¦�·¼¦�njAn[½BT̄½A B̈ªU°©½jo£oM
ºnB¼vM/©¼®�Ak¼Q³̄B£Ak]An©¦�oµnj|Bi©¼µB�«|A±i³�®½ABUj±MkµA±i
©¼µB�Ç«Ç½ApA�½B�ÇeZBT®TÇwAnjB«»½B̄A±U³M,»�B½n©¼µB�«ºBµjoMnB�pA

(365|,1386,RnA±TwA)/jnAj»¢TvM
°»MB½S�¼�enjk̄A±U»«RB¼�B½n³�©¼MB½»«nj²k{jB½©́«»£s½°°j³M³]±UBM½AoMB®M
°S�o�Ç«>An»ª́Ç�Swnj°»MB½S�¼�e�±̄½A²k̄nB¢̄/k{BMoYÆ«Bµ²k½kQ»ª́�Swnj
jn±«�±�±«³wWdM·«AjAnj/k{̈B\̄A³¦Ãv«bo�,³¦eo«½ABU/k«B̄»«<»�B½nRo¼~M
Ro¼~ÇM°S�o�Ç«jB\Ç½A»¢̄±¢a»wnoM/2;»T�o�«¶p±e¼¼�U/1:jo¼£»«nAo�»wnoM

/»�B½nRo¼~M°S�o�«njBz¢µn©T½n±¢§A/3;»�B½n
»T�o�«¶p±e¼¼�U/�§A

°S�o�Ç«,SwA¤±~Çe¥MB�»�B½n©¼µB�«·¦¼w°³M³�S�o�«pA»zhM¬C³§B�«½Anj



   
   

 

Ê1261391¬BTv«p,̈°j²nBª{,©µj¤Bw

¬BªµnjH�o�»T�o�«°©́�¼®ajB\½A³�SwA»�¼L�/SwA²k{²k¼«B̄»�B½nRo¼~M
k®̄Bªµ»UAnBL�²nBM¼ªµnj/j±{bo�«k̄A±U»«¥ÄBv«pA»��M¶nBMnj©µ¬C,»«±́�«¶p±e
x°npA¥�BÇeS�o�Ç«,S�o�Ç«B́®ÇU>:kwn»«o�̄³Mq¼«C�Ao�AnB¼vMRnB�jRnBL�½A
,²B¢½BÇ]³ÇM³]±UoTz¼MRnBL�½ApAjAo«k½B{(125|,1375,»�°o�)</SwA»�B½n
°S�o�Ç«pAjAoÇ«B\®Ç½Anj½AoMB®M/¬C»T�o�«¤±ª{³̄,k{BMRB¼�B½nnBTiBw°S¼µB«
»h½nBU,»�BªT]A¥ÄBv«oM©�Be¼̄A±�°©¼µB�«pA»��MoT́M©́�nj�ª�,»�B½nRo¼~M
»T�o�«°»TiB®{�MB®«o½Bw¬jo�½q¢½B]°¬C³M�nB�«TiBwo~d®«³̄,SwA»�v¦�°
·ªµnj³̄°j±{bo�«k̄A±U»«»TiB®{¥ÄBv«pA»��M¶nBMnjS�o�«�±̄½A½AoMB®M/¬CBM
pA,(»e°¶p±enjÂX«)SwAk«CnB�B̄B́ C̄nj¥��³�»½Bµ²p±enjj°n°³̄±ª̄ºAoM/¥ÄBv«

/SwAZnBiS�o�«�±̄½A¶ḱ�
»�B½nS�o�«jB\½A»¢̄±¢a»wnoM/J

°»��®Ç«ºBµnBTiBÇw,�¼Ç�j©¼µB�Ç«j±Ç]°¥Ç¼§j³Mk̄A±U»«»�B½nS�o�«³�k{³T�£
pAjAoÇ«³Ç�SwA¬C³]±Un±inj·T�̄/j±{jB\½ARB¼�B½nnj»]BT®TwA°»¦��ºBµx°n
BM�¼̄B�«°»ª¼{,�½q¼�k®̄B«»«±¦�nj»ª¦�¼̄A±�¬B¼M³̄,WdM½Anj»�B½nS�o�«
¬B�«A»wnoM³�¦M;̈±¦�¬CnjRB¼�B½nºBµjoMnB�¬B¼M³̄°SwA»�B½n©¼µB�«pA²jB�TwA
�½o�pAS�o�«½A/SwA³T�́¯»�B½nºBµnBTiBw°©¼µB�«j±inj³�SwA»T�o�«Kv�
oÇM©�Be»�B½n�MA°nSiB®{·¦¼w°³M¼®̀ ªµ°»�B½n©¼µB�«³M�¼ª�°�¼�j³]±U
³ÇM»MB¼TÇwj°»MB¼ÇµAnºA³̄±£³�,jjo£»«¥�Be(�¦Th« ±̈¦��w±U²k{³ÄAnA)Bµ²k½kQ
³ÄAnA»ªT½n±¢§A,»�B½nS�o�«jB\½A»¢̄±¢a¶nBMnj³«AjAnj/jpBw»«o½mQ¬B�«AAnS�¼�e
B̈Ç̄pA<©T½n±Ç¢§A>·ª¦Ç�/jpBw»Ç«oÇUnA±ªÇµAnS�o�«½A³M»MB¼Twj¥eAo«³�SwA²k{
³ª¦�½A/SwA²k{³T�o£(̈825¤Bw)»«pnA±i»w±«Mkªd«o��]±MA,»̄Ao½A¬Aj»�B½n
:kv½±̄»«©T½n±¢§A·ª¦�ºB®�«¶nBMnj²jAq̄Bh¼¦�/SwAºA²s½°²B¢½B]ºAnAjoU±¼P«B�̈ ±¦�nj
nB�¥�Be,k̄±{¤BL̄jo£A³�jjo£»«�À�ABµ¥ª�§An±TwjpAºj°kd«·�±ª\«³M©T½n±¢§A>



   
   

 

127Ê»�B½nRo¼~M°S�o�«nj»ªT½n±¢§A

¥ÇeAoÇ«WdÇM½Anj³TL§A(5|,1389,²jAq̄Bh¼¦�)</jjo£»«»�Bi·¦Ãv«¥eK]±«
³ÇM»MB¼TÇwjAoÇ½p;S�o�«¶k®®�jB\½AH«°q§³̄°k®{BMBz¢µAnk®̄A±U»«H�o�o½p©T½n±¢§A
·¦�±epA¬C¬B¼M³�SwAºo¢½jnBª{oQ¥«A±�k®«pB¼̄,SwA»µB£Cj±iºA³̄±£³�S�o�«
,»̄Aj»�B½noµ³�j±MkµA±h̄B®�«½kMWdM½Abo�o¢½jRnBL�³M/SwA¬°o¼MWdM½A

/SwAS�o�«»Mºjo�,k̄Aj»ª̄»�B½nu�oµ°j±{»«S�o�«KeB�
»�B½nS�o�«njBz¢µAn©T½n±¢§A/Z

:SwA»½Bµ̈B£°¥eAo«¶k̄nAjoMnj©T½n±¢§A½A
³M ±̈́�«|BiºBµ»£s½°³M³]±UBM²Aoªµ̈ ±́�«»̄A±ipBM:»�B½n̈±́�«ºA±Td«©́�¤°A B̈£
³ä±́�«½AB½?k®�¬B¼MkµA±i»«Anºq¼a³ä±́�«½A³�ywoQ½A³MgwBQn±�®«

?SwA²jo�jB\½AAnºk½k]ºB®�«
³M ±̈́�«ºAq]A¼M�MA°n°Aq]A,nBTiBw³M³]±U:̈ ±́�«ºAq]AoM©�Be�MA°n�nj̈ °j̈ B£

?jnAjºnBTiBw³ä±́�«½A³�ywoQ½A³MgwBQn±�®«
³ä±́�«½A³�ywoQ½A³MgwBQn±�®«³M:©¼µB�«o½BwBM̈ ±́�«½A�BLUnA�nj̈ ±ẅB£

?jnAj»�B½n©¼µB�«o½BwBMºA»��®«�BLUnA
»�½B�e³aB½°©¼µB�«³a�nj³M ±̈́�«½A:©¼µB�«o½Bw³M̈ ±́�«»T�o�«�vM̈ nB́äB£

?k®��ª�k̄A±U»«
°k̄±{»«»�¦Ü p¿¤Be¼�nj°»UB«k�«ºBµ�o{©T½n±¢§A¤°A B̈£³w³�SwA»®T�£
±̈́�Ç«°jºAoÇM³Ç«AjAnj/SwARo¼~M°S�o�«jB\½A·¦eo«,S�¼�enj n̈B́äB£��dU

/SwA²k{³ÄAnA,Ro¼~M°S�o�«³M»MB¼Twj¶±d̄pA»�½jB~«,»�B½n
�MBÜ ±́�«»T�o�«·L®]/3

�½�MBU»¦�°²jBw¥�{/SwAk½k]RB¼�B½nnj³½BQ°»wBwAnB¼vM©¼µB�«pA»�½�MBU
:SwARn±�½kM²o¼�T«y=f(x)



   
   

 

Ê1281391¬BTv«p,̈°j²nBª{,©µj¤Bw

�MBU�±̄KveoM/kµj»«¬Bz̄o¢½k�½³MAnBµo¼�T«»¢TvMA°�±̄,�MBU·�MB�Á±ª�«
¼�«(¥�Tv«°³TvMA°)Bµo¼�T«RAo¼¼�U»¢TvMA°(///°»UBX¦X«,»½Bª̄,ºA³¦ª]k®a,»�i)
·¦eo«³w³�®½A�o�BM/jnAjS¼ªµA�MBU¥¼¦dUnj³�SwA»ª́«·T�̄,³¦Ãv«½A/j±{»«
½A,SwA²k{�nj¥«B�·̄±£³M�MBU ±̈́�«°²k{»��MBU ±̈́�«¶nBMnj�±�©T½n±¢§A¤°A

:k{BMoYÆ«»¦�AywoQ½A³MgwBQT�B½njk̄A±U»«�¼ª�©́�
<?SwAoYÆ«»�½B�e³a�njnj,�MBU»�B½n̈ ±́�«>

:joM»Q�½B�e½A³M¬A±U»«�MBU ±̈́�«pA
/©Çµ³ÇM,o¼�TÇ«ºBµS¼ª�»¢TvMA°oM©�BeSwA»̄±̄B�H�o�»�B½n�MBU/1S�¼�e

(295Ç293|,1379,S̄An±�)
S�B½nj¬A±U»«Bµ²k½kQjAkin¶±d̄³M�¼�j³]±U°�MBU ±̈́�«njo�̄S�jBM/2S�¼�e
JBTÇ�nj³̄±ªÇ̄ºAoÇM/k®®�»«¥ª��MBURn±�³M,Bµ²k½kQoM©�Be¼̄A±�pAºnB¼vM³�

:SwA²k«CSv¼aRB¼�B½n
³M BµS¼ª� pA »ioM »¢TvMA° ¶±d¯ ¶nBMnj »½Bµ©�e o¢« k®Tv¼¯ ºq¼a »�½q¼� ºBµ¬±¯B�

³M ±] nBz� ÂX« /(¥�Tv« ºBµo¼�T«) k¯o¼¼�U ³M pB\« B´®½A pA »��M ³� o¢½j ºBµS¼ª�

³� SwA ¬C ¬B¯Aj�½q¼� nB� /jnAj »¢TvM ¬C S�ow ° ¨o] ³M ³§±¦£ �½ ºro¯A ° �B�UnA

/(¬Bªµ) k®½Bª¯ ¼¼�U An »¢TvMA° ½A »L½o�U B½ �¼�j S¼µB«

»¢̄±¢a³�SwA�MBU ±̈́�«oM»®TL«H�¼�j»�½q¼�ºBµ²k½kQoM©�Be¼̄A±��z�½AoMB®M
/kµj»«¬Bz̄o¢½k�½³MAnBµo¼�T«»¢TvMA°

�z�³TL§A/jo�±]°Sv]�¦Th« ±̈¦�njRB�±�±«o½Bw¶nBMnj¬A±U»«AnWdM¼ªµ
Ç½A�Çz�/Svµ°²j±ÇMBµ²p±e¬Bªµ¬Ak®ªz̄Aj¶ḱ�³M»~~hUºBµ²p±enj¼̄A±�½A
°k«B\̄A»«ozMpB¼̄jn±«nAqMA°¥½Bw°SiBw³M,»Mo\U°»wk®́«̈ ±¦�ºBµ²p±enj¼̄A±�
B«/j±{»T½Akµ°»T½o½k«RBª¼ª~U³Mo\®«k̄A±U»«»�BªT]A°»̄Bv̄A ±̈¦�ºBµ²p±enj
»�½q¼�¤BX«°j,¼̄A±��z�nj�MBU ±̈́�«ºo¼£nB�³M¶±d̄¶nBMnjj±in±�®«¬jo�{°nºAoM
ºBµ²p±enjS�o�«jB\½A¬B�«AjAj¬Bz̄oTz¼MB«»�¼�en±�®«°�Ak~«»§°;©¼®�»«³ÄAnA



   
   

 

129Ê»�B½nRo¼~M°S�o�«nj»ªT½n±¢§A

nAo�³]±U¬±̄B�oTª�»§°,SwB́ C̄k®«pB¼̄oTz¼M¬Bv̄A³�»UB́]nj»®�½;SwA»̄Bv̄A ±̈¦�
/SwAS�¼�e³M»MB¼Twj°»MB¼µAnºA³̄±£°SwAȳAjpAoU¿BM»d�wS�o�«Ao½p;k̄A³T�o£

»�½q¼�¼̄A±�nj�MBÜ ±́�«joMnB�y�̄/�§A
nBz�Jo�¥�Be,SMBYºB«jBM³��d«�½njj±]±«pB£¶nBMnj¥½±M¬±̄B�/1�Ak~«
°nBz�ºBµo¼�T«pA�½oµ¬A±U»«³§jB�«½A¥eBM/(p.v=c)SwASMBYºnAk�«©\enj

(365|,1389,RnA±TwA)/jn°CSwj³Mºo¢½jpA»�MBURn±�³MAn©\e
:SwARn±�½kM¬pBi�½nj²o¼il¥MB�ºrōA¬Aq¼«¬±̄B�/2�Ak~«

E=__c.v21
2³�»̄±̄B�¬B¼Mn±�®«,o¼�T«k®a¼M¬±̄B�¬B¼M·§q®«³M�MBU ±̈́�«pA²jB�TwAnj/3S�¼�e

o¼�TÇ«j±]°S¦�o¼�T«�½j±]°³�®½A»®�½;Sv¼̄,k{BM»§±¦�«°»Ø¦�·�MAnpA»�Be
(¬Bªµ)/SwBµo¼�T«¼M»¢TvMA°�±̄¬B¼MB́®U³�¦M,Sv¼̄,o¼iB½k{BM²j±Mo¢½j

»̄Bv̄A ±̈¦�¶p±enj�MBU»T�o�«WdM/J
³M¼̄A±�½A�z�/k̄A�MBURn±�³M»�BªT]AºBµk½kQoM©�Be¼̄A±�pAºnB¼vM/4S�¼�e
³M»«±́�«³]±U°¼̄A±�½ApAB«�À�A/SwA»�BªT]A ±̈¦�¬ApAjoQ³½o�̄°¬Ak®ªz̄Aj¶ḱ�
njB«RBª¼ª~U°o¼v«JBhT̄A°»MB¼µAnnjk̄A±U»«,¬±̄B�oµnjBµo¼�T«»¢TvMA°¶±d̄

/k{BMoYÆ«»£k̄p
/�AkµA³M¤±�°°xÀU¬Aq¼«ß»¢TvMA°�±̄/1¤BX«

;SwAºj±��°»�iRn±�³Mo¼�T«°j�BLUnA»®�½;jnAjj±]°©¼�Tv«·�MAn:o¼v�U
/SwAoTz¼M�kµ³M¤±�°¬B�«A,xÀUy½Aq�ABM»®�½

/»«jo«S¼M±Ld«°³̄B�jB�S«ki¼M»¢TvMA°�±̄¼¼�U/2¤BX«
/SwAºj±��°»�iRn±�³Mo¼�T«°j�BLUnA»®�½;jnAjj±]°©¼�Tv«·�MAn:o¼v�U
,©µoM¬CºBµo¼�T«ºnAm£o¼YFU°»¢TvMA°»¢̄±¢a°»�̄BMj±w¼̄A±�pA�À�A/3¤BX«

/k{BMoYÆ«ºnAm£³½B«owºAoMjo�ºo¼£©¼ª~Unjk̄A±U»«



   
   

 

Ê1301391¬BTv«p,̈°j²nBª{,©µj¤Bw

�MBÜ ±́�«�ª�BM(»£k̄pS�o�«)»®½jºBµ²nAq£�nj/Z
»½BµS®w,»̄Bv̄A ±̈¦�ºBµ²p±enj»¦�¼̄A±�pAºnB¼vM°SwAk®ª̄±̄B�»Tvµ/5S�¼�e
}hz«�MBU·�MB�·¦¼w°³M�MBUjo�¦ª��±̄/k®®�»«¥ª��MBURn±�³M³�k̄o½mQB̄o¼¼�U
¬±̄B�°³�MB�³M³TvMA°,¥�Tv«o¼�T«pAnAk�«oµºAoM³TvMA°o¼�T«nAk�«»®�½;j±{»«

/SwA�MBU
»®�½;k{BM³T{Aj»®½jºBµ²nAq£�njnjºoYÆ«�ª�k̄A±U»«»�B½nS�o�«/6S�¼�e
¬CoÇ�k®̄BÇ«»®¼�Ç½�MB®«�½o�pA³�,SwnjÂ«B�ºBµ²nAq£·§q®«³M»́§AºBµS®wpA�À�A
x°n³M©¼̄A±U»«B«/k®½C»«Swj³M(k®Tv«RB½A°n°W½jBeAk®̄B«ºo¢½j�MB®«°)k¼\«
oÇ«AÇ½A/©¼MBÇ½Swj�½B�e½AoT́M�nj³M»�B½nS�o�«�½o�pA³MBz«n±�³M°�±�
»£k̄p·¦Ãv«k®̄B«»½Bµ²p±enj³�SwA»®T�£/j±{»«»£k̄pnjjo�oT́M»MB¼µAnK]±«
nAqMAq¼̄,k̄AZnBi»Mo\U©¦�¶p±epA³�ºjnA±«o½Bw°RApB\«°xAjBQ¶±d̄, o«pAuQ
pA¥Ç½lºBµ³̄±ª̄pA»��M/k{BMºoYÆ«�ª�©¼µB�«½A�njnjk̄A±U»«»�B½nS�o�«

;k®®®�»«¥ª��MBURn±�³M³�k̄jnA±«½A·¦ª]
°oÇMAoÇM²jRn±�³ÇMAnnBÇ�¬CxAjBÇQ°�¼̄nB�¼M·�MAn,¬Co�njk̄°Aki:¤°A¤BX«
Ô³Ò¦Ò�ß¹Ò®ÒvÒdÖ§BßM¾BÒ]Ò«):k½B«o�»«³�B\̄C;k®�»«¬B¼MnB�¬Bªµj±i¶pAk̄A³MAnkMnB�RApB\«

(160:̈ B�̄A)(/Ò¬±ÔªÒ¦Ö�Ô½Ò¿Ö©ÔµÒ°BÒ́Ò¦ÖXß«Ú¿ßáAºÒqÖ\Ô½ÒÀÒ�ß¹ÒÃÙ¼Úv§BßM¾BÒ]Ò«Ò°BÒ́ß§BÒXÖ«ÒEÔoÖzÒ�Rn±�³ÇM,̈°jjn±«nj°f(x)=10xRn±�³Mk̄A±U»«�MBU·�MB�ÂX«,¤°Ajn±«nj
/j±{o¼L�Uf(x)=x

°¬BdLÇwkÇ̄°AkÇiS¼ª¼en°S¼̄Bªen·L®],ºk®ª̄±̄B�¬B¼Mª�²nBM½Anj:o¼v�U
/j±{»«̈À�A¬B£k®M³M»§B�UºnBMSªeo«°��§

(Ô¬BÒvÖeßáBÖ§ABÚ§ßáA ß¬BÒvÖeßáBÖ§A¾AÒqÒ]Ö¥Òµ):³®ve¤Bª�A°xAjBQ¼M»¢TvMA°j±]°:̈°j¤BX«/(60:ªeo§A)
½Anj/j±{»«²k½jxAjBQ°¥ª�¼M»��®«�BLUnAj±]°oMk¼�FUq¼̄jn±«½Anj:o¼v�U

/SwAnAo�oM©¼�Tv«·�MAno¼�T«°j¼M»��®«n±�³MS§Be



   
   

 

131Ê»�B½nRo¼~M°S�o�«nj»ªT½n±¢§A

°»�ÇiRn±�³ÇMBÇ½xAjBÇQ°³®Çve¥ª�¼M�BLUnA,o¢½jºBµS§BepAºnB¼vMnj
»½Bª̄B½°ºA³¦ª]k®aRn±�³Mk̄A±U»«�MBU�±̄,»̄Co�½Ao�³M³]±UBMB½°SwAºj±��
xAjBÇQ,oÇ¢½jRnBL�³M/SwAo¼�T«nAk�«k{npAoTz¼MnB¼vM�MBUnAk�«k{n»®�½;k{BM
;k«B̄»«©¼��o]AAn¬Ck̄°Aki³�ºA³̄±£³M;SwA¥ª�j±ipAoTz¼MnB¼vM,c§B�¤Bª�A
(9:²kÄB«)(/Õ©¼ß�Ò�ÕoÖ]ÒEÒ°Õ̧Òoß�Ö�Ú«©ỐÒ§ ßRBÒdß§BÚ~§AÖA±Ô¦ßªÒ�Ò°ÖA±Ô®Ò«CÒ½ßmÚ§AÔ³Ø¦§AÒkÒ�Ò°):k½B«o�»«³�B\̄C:¬Bv̄AºBµjo�¦ª�»MB½pnA¶±d̄nj,�MBUpAoU�¼w°o¼L�U�½:̈±w¤BX«
AnBµ¬BÇv̄AºBµjo�¦ª�»MB½pnA¶±d̄,K�o«�MBU ±̈́�«pA²jB�TwABM¬A±U»«/7S�¼�e

:©½o¼£»«o�̄njAno½pK�o«�MBU/jo��nj
g(f1(x1,x2,...x1),...,f1(x1,x2,...x1))=g(g1,g2,...gj)=åhkKEJ

ºBµ³®¼Ç«pnj°A»£kÇ̄p¤±�njjo�oµºBµjo�¦ª��MA±UBµfm,1£m£ j©¼®��o��MA±U½ApA�½oµ·®«Aj³�±ª\«pAAnj±io½jB�«³�k®Tvµ»½Bµo¼�T«Bµxi/k®{BM�¦Th«³�SwAº±®�«°ºjB«pA©�A(ºBµSª�̄)RB̄B�«A°Bµ³½B«ow·ªµ¥«B{³�k®®�»«nB¼TiA
/k®Tv¼̄¬Bv�½�¦Th«¤Bª�AºAoMH�±̄Bµ³®«Aj½A/SwA³T{AjnB¼TiAnj»£k̄p¤±�njjo�
nj,g�MBUSdUo½jB�«½A·ªµ/SwA²k{²jAjy½Bª̄giRn±�³M�MA±U½ApA�½oµnAk�«¥�Be·§q®«³Mk̄A±U»«�MBU½AnAk�«/k̄±{»«²jAj¬p°°»MB½pnA»́§AS�En°¤k�o�d«
·TÇ�̄k®a,o¼L�U½Anj,»̄Co�ºBµ²p±«CpA²jB�TwABM/j±{»�¦Ujo�¤Bª�A»MB½pnA·\¼T̄°

:jnAjj±]°bo{½kM³]±Un±inj
jo�°k̄k̄°Akiº±wpA»½BµSª�̄·§q®«³M,k̄±{»«»�¦Ujo�»½B¼̄jRB̄B�«A³�Bµxi/1ºo¼£nB�³Mnjjo�xÀU¬Aq¼«½AoMB®M/SwA³�«B]°j±ik{nºAoMB́ C̄ºo¼£nB�³Mnj��±«

;k®�»«¼¼�UAngi�MA±U¶pAk̄A,BµSª�̄½A»�¼�¶pAk̄A�Bd§pA,SwA²k{²jAjy½Bª̄gi�MA±URn±�³M³�jo�oµ¤Bª�A¥�Be/2¼®a²nA±ªµ¼®̀ ªµ/SwA³TvMA°q¼̄jo�ºA±�U°|ÀiA,RB¼̄k®̄B«»½BµoT«AnBQ³M°SwA
;k{BM²k{�MBUnAk�«y½Aq�AKLwxi»®�½,Bµo¼�T«jAk�Uy½Aq�A³�Sv¼̄



   
   

 

Ê1321391¬BTv«p,̈°j²nBª{,©µj¤Bw

njBµ¬BÇv̄A¤Bª�A»MB½pnA°R°B��½AoMB®M/SwAk̄°Aki©¦�nj³�,g�MBUS¼µB«/3
;©¼Tv¼̄�¦�«¬C�¼�°©�pAB«°SwAk̄°Aki¬CpAB́®URoiC¬B́]

³̀ C̄»§°;SwA»̄B�³�SwA»½B¼̄j�BT«k®®�»«³®½qµj±ijo�¦ª�njBµ¬Bv̄A³̀ C̄/4
/SwA»�BM°»UoiC�BT«k®®�»«S�B½njxAjBQ·§q®«³M

Bµ�Ao£·½o�̄nj»�B½nS�o�«/4
°»��®«ºBµnBTiBwj±]°,�¼�j©¼µB�«j±]°¥¼§j³Mk̄A±U»«»�B½nS�o�«³�k{³T�£
jB\Ç½A¬B�«A»¢̄±¢a¶nBMnj³«AjAnj/j±{jB\½ARB¼�B½nnj»]BT®TwA°»¦��ºBµx°n
ºpBw¤k« ±̈́�«pAn±�®«½AºAoM/©¼µj»«c¼�±UBµ�Ao£nBTiBw�w±U»�B½nS�o�«
uPÇw°jo\Ç«¬B́Ç]³ÇM»�Ç�A°¬B́]pA¤B�T̄Ak®½Ao�,ºpBw¤k«/j±{»«²jB�TwA»�B½n
³¦Ãv«�½o£A¤Be/SwA²k{�½o�U,S�¼�e¶nBMnj»®¼My¼QºAoM(³½o�̄B½)nAqMAºo¼£nB�³M
kµA±iRnBL�©Tv¼w�½,©½o¼¢Mo�̄nj©Tv¼w�½·§q®«³MAn»��A°¬B́]pA²k½kQ�½B½
|Bi�kµºAoM°k̄A�LUo«©µBM°³TvMA°o¢½k�½³M³��¦Th«ºAq]ApAºA³�±ª\«pAj±M

/SwA²k{»eAo�,ºnB� B̈\̄AB½°
Bµ�Ao£»�B½n¤k«/�§A

/j±{²jn°C�Ao£»�B½n�½o�U³�SwA p̈¿Bµ�Ao£»�B½n¤k«¬B¼MpAy¼Q
°»́Uo¼�ºA³�±ª\«V³�G=(V,E)nBTiBw�½pASwARnBL��Ao£:�Ao£�½o�U
ºBµZ°ppA»µB®T«ºA³�±ª\«E°k®«B̄»«tEnAnB́ C̄³�SwAºo�B®�pA»µB®T«Á±ª�«
BM³�±ª\«°j½A�BLUnA¬B¼MºAoM/k®«B̄»«¤B½AnB́ C̄³�k®TvµVo�B®�pA(KUo«B̄B½)KUo«
o½pRn±�³MAn³�±ª\«°j½A/jAj¬Bz̄V(G),E(G)Rn±�³MAnB́ C̄¬A±U»«(V,E)�Ao£

(Bondy&Murty,1977,p.62-65):©½o¼£»«o�̄nj
V={v1v2,... vn} ,nÎN,V¹ Æ
E={e1,e2,e3,..........,em} ,mÎN



   
   

 

133Ê»�B½nRo¼~M°S�o�«nj»ªT½n±¢§A

¼M�BLUnA»¢̄±¢a°t±Än·§q®«³M©Tv¼w�½o�B®�¼¼�UBM�Ao£»�B½n¤k«�½
k®Ç½AoÇ�(1)¶nBªÇ{nAj±ªÇ̄nj/jo¼£»Ç«¥Ç�{�AoÇ£�½Rn±�³M,Bµ¤B½·§q®«³M,o�B®�

/SwA²k{³ÄAnA�Ao£ºpBw¤k«
�MB�«�Ao£¤k«
©Tv¼wBM

pA©Tv¼w�½
»��A°¬B́]

»�B½n¥¼¦dU
©Tv¼wnBT�n

jo�¦ª�j±Ĺ M
(³®¼́ M©Tv¼w)

¤k«bo�

»wnoM¬±«pC

¤k«bÀ�A

ºpBw³®¼´M ° �Ao£ ºpBw¤k« k®½Ao� :1 ¶nBª{ nAj±ª¯

:SiBwbo�«An½jB¼®M�kµ°j¬A±U»«�Ao£ºpBw¤k«ºAoM»¦�·̄±£³M
;k̄±{»eAo�k½BM°k̄nAk̄j±]°³�»½Bµ©Tv¼wºAoMnBTiBw½oT́M¼¼�U°bo�(�§A
k½BM°k̄nAjj±]°³�»½Bµ©Tv¼wºAoMjo�¦ª�j±ĹMn±�®«³M©Tv¼wnBT�n¥¼¦dU(J

/j±{bÀ�A©Tv¼w¬CnjBµnB�·ioa
�Ao£»�B½n¤k«³M�±Mo«�½B�e/J

ºBµ³�LÇ{»T�o�Ç«¥¼¦dÇU,kÇ̄nAjAn»¦Ç�Ay�Ç̄RB�BLUnA³�,»̄±®�ºB¼̄jnj/1S�¼�e
;k{BMAq�ARo¼~MnB¼vMk̄A±U»«»�BªT]A¥ÄBv«k�ÔMnj²s½°³M,»�BLUnA�njjB\Ç½Anjo¢½kÇ�½BÇMBµn±Çz�»�BªT]AÇ»wB¼w�MA°nSwnj¥¼¦dU/2S�¼�e

o½BwnjS�j°»wB¼wºBµ²°o£SiB®{nj»�BªT]AºBµ³�±ª\«�MA°n³M³]±U,»wB¼w
(1387,�BMo�{»ª¼en);k®{BMoYÆ«jo�»MB¼µAnnjk®̄A±U»«³ªµ°³ªµ»�BLUnA¥ÄBv«
SiB®Ç{/k®®�»«¥ª�©Tv¼w�½Rn±�³M»�BªT]AºBµ²k½kQpAºnB¼vM/3S�¼�e
»wnoÇM/SwAo½mQ¬BÇ�«Ao¢½kÇ�½BÇM©Tv¼w¬Co�B®��BLUnA¶±d̄pA�À�ABM©Tv¼w�½



   
   

 

Ê1341391¬BTv«p,̈°j²nBª{,©µj¤Bw

³ÇMSLÇv̄©µ°»�BLUnAºBµ³�L{¥¼¦dU³MSLv̄©µAnB«SiB®{k̄A±U»«�Ao£nBTiBw
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