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E10²B£q½oMCS{AḱM°¡®µo�
?k®T�A»«nB�³M»µAn³anj

°,ºA³z�z�ºBµ¬±�¼w°²k®®�³�aºBµo¼{°Bµ³§±§Sz̄njkM¿
³Çay�¼¦Ç�UoÇ£S�B�̄°²k®®�±Tzv{JCuQ,o¢½jºBµº°n²jB½p
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³�RAnAjAnjSvh̄?©¼µkMS¼ªµA»£q¼�BQ³MoTz¼Mºnk�³�²k¼wō¬C
RBvw±«½ApA»�½³M¬BUnAm£³�k½Cy¼Qo£A,k®TvµS§°jo¼¢M�±�e
k®½±£»Ç«WCk½k]bÀ��Anj³�<Bµ²B£q½oMC>��°pA,kT�¼M»«±ª�
²nBMnjR°B��³�SwAºA³��̄½oU¬B½Bª̄,¬B́®Q¬B�«½A/k½±{»«oYBT«
³Ç�©µ<jBMCó«>²B£j°o�»Te,³̄/j±{»«pB�C¬CpAn±z��½¬kªU
(1)/jnAk̄»�z�z«��°W¼e½ApA,SwBµ»]nBik«C°S�n¥d«

{°k̄»«ÀwA»¦�kªd«oT�j

:u½±̄»Q
,©½nAj>³§B�«pA»zhMBµ³z½k̄A°Bµo�̄³d��80.1.6fn±«RB�À�A³«B̄p°n-1
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/j±{»«tBveA¬C³MBµ»́]±U©�bÀ�A°¬CJ±iJAjC
¥d«°³�±®ª«ó{nj³§BwnAqµ½k®a¬kªUBM¼an±z�nj³�»̄B«p
¬Ao½Anj,S{Ak̄j±]°»~hz«̈ Bªe°S§A±US�¦ª«¤°A}h{»£k̄p
�½o�US§A±U°k{»«³¼L�U¬BªTiBw¥iAjnj»¢®w¬A°°̈Bªe¬BTwBM

/S{Aj»~hz«
J±Çiº±M°RnB́�,»£q¼�BQ,S{AḱM³M²nA±ªµq¼̄ À̈wApAk�M
�¼̄nAjo�°�¼̄nBT�£,�¼̄nAk®QpAuQ³�»T�°uQ,SwA²k{³¼�±U
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¹�B�®§A"̈o�A¤±wn²j±«o�ºB®L«oMAm§j±{»ª̄�ª«»ÄB̄Aj¬°kMS{AḱM
ȳAj³MB�UABM°̈ÀwA¼L«�o{ºB½±Q³��pAºo¼£²óMBM°"¬Bª½¿A«
/©¼ÄC�ÄB�SwB«���³��̄³�j±iºBµS§B́]oMk½BMp°o«A½±̄
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¼§°A¬A±®�³M¬jo£°ow»eAo]°»®¼M°±¦£°x±£}~hT«B¼̄¼ve
²k®v½±̄°RB�±L�«¬B£k®v½±̄ºB�½k®w°¬±̄B�nj²k{³T�o½mQ�{qQ
³¦¼w±®½kÇM³�̈ A²joM¬A°Ao�²óM»�BªT]AR¿B�«°»ª¦�ºB́MBT�ºB̄A±U

/©½Bª̄»«¬À�A¬B̄CpAAnj±io�zU
y¼ÇQ¤BÇw15j°kÇenjK̄B\®Ç½A³�ºA³«B̄¼Tvh̄¤BL̄j³M¬Bz½A
ºBµ³«B̄p°nnj³�»U¿B�«°©T{±̄n±z�S�°»Tv½q́MSwB½n³MJB�i
NBÇa³ÇM»«±ªÇ�ºBÇµS§A±ÇUnjS{AḱMS½B�n̈ k�jn±«nj»«±ª�
¬Ao�̄KeB�°¬Ak®ªz̄AjBMRn±z«pAuQ°²k{³¦Ãv«o¼£»Q,̈k̄Bwn
²jAj̈B\̄A¥MB�B̄k®aoµ»T«ki¬BTw°j�B�UBM³�S{Aj¬CoMAo«»¢®µo�
k®ÇaoÇµo�BeJBT�/©¼ÄBª̄³¼́ UAno�Be³�±ª\«o¢½k�½�ª�³M°
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³ªÇµpAxp±ÇQªÇ�³ªUBÇinj/jo¼Ç£nAoÇ�¤±Ãv«¬AjoªT§°jH�±~i
²jo�S½B®�³�̈nAjB�kTwAk®{±«BiÁ±ª�«³�»̄Ao�̄KeB�pABµ»TwB�
²jB�TwAq¼̄ B́ C̄RAo�̄pAºk�MNBanj///A¾Bz̄ABUk®½Bª̄»ÄBª®µAnAnB«°

/jjo£
²k®̄A±inB¼TiAnjAōCJBT�³�§B�«pAuQ̈ nAjB�B�U¬B£k®̄A±ïBªUpA

/k̄Bª̄³̄BhMBT�³{±£njJBT�BUk̄nAm¢Mo¢½j
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 ¬BTwBM¬Ao½AnjS{AḱM°»£q¼�BQ
jAs̄ºjq½»¦�oT�j

oÇMnjAn¬AoÇ½An°B®́ ÇQ¼«pownBhT�AoQg½nBUpAºA³µoM¬BTwBM¬Ao½A
ºAkTMABU°²k½jo£pB�C¬Ao½ARÀ�³M¬B¼ÄB½nCj°n°¬B«ppA³�jo¼£»«
¡®µoÇ�°¬kªUnAkT�A°²±�{B«A/SwA³T�B½³«AjA¬B¼z®«BhµS«±�e
³«AjAq¼̄¬B¼̄B�{A°¬B¼z®«Bhµ¬B«pnjjnAj¬An°j½Anj³z½n³�¬Ao½A
²k¼wnj±iZ°A³M¬B¼̄BwBw¬B«pnjS{AḱM°»�{qQo�̄³��̄pA°³T�B½
»T«k�,»T{AḱM¼̄A±�½oU»ª½k�½°kU³�k½±£»«g½nBURBd��/SwA
[½°B½nC̈B®MºA³¼eB̄njÇ¬B{¼Tvh̄²B£jApnj¬B¼ÄB½nC¬An°jBM¡®vªµ
pAy¼Q¤BwnAqµ³wnjS�oe½A³�kwn»«o�®M/jnAj̈pnA±i»§A±enj



   
   

 

E16²B£q½oMCS{AḱM°¡®µo�
/k{BM²k{pB�Cc¼v«jÀ¼«

»̄BLÇ«kÇ̄nAjn°BÇM³Ç�»ÄBÇQ°nA¬Ao�̄KeB�pA»ioMjB�T�A©�n³M
KTÇ�«³�Sv¼̄ºk½joU,SwA»̄B̄±½K�pAoYBT«¬Ao½A»L�°»T{AḱM
(c¼Çv«jÀ¼Ç«pAy¼ÇQ¤BÇwk~�½°nAq́�½)B®v½jq«KT�«B½SzUnp
³M/SwA³T{Ajj±]°¬B́]nj�Ao�Mn±́�°»̄B̄±½K�KUB�«pAoUy¼Q
³®¼Ç«pnj³�ºmiF«½oUoLT�«°½oT£nqM,¬Ak®ªz½k̄ApAºnB¼vMjB�T�A
j±Ç]°¬B¼z®«BhÇµS«±Ç�e¬An°jpA¥L�BU»T{AḱM¤±�A°»£q¼�BQ
k½C»«oM¼®aSzUnp©¼§B�UpA/SwA¬B¼TzUnptk�«KT�BTw°A,³T{Aj
An»§BÇ�°»�oTÇ«nB¼vM¥eAo«º°KT�«»̄B¢ªµS{AḱM³®¼«pnj³�
³M¬jpSwj°²j±M�±®ª«²B¼£°�Bi,yUC,JC¬j±§C/SwA²j±ª¼Q

/SwA³T�n»«nBª{³M»�BQB̄½oT£nqM¬B£jo«kv]
²jo«kv]³M¬jpSwjRn±�nj¬Bv̄An°BM½AtBwAoM³�K¼UoU½A³M
¬B¼TzUnpjq̄nj»£j±§C½A/j±ª̄»«(¥v�)RnB́�k½BM°k{»«�BQB̄
°»̄BÇe°njAoÇ�A�w±ÇU¬B£jo«kÇv]³Ç�º±d̄³ÇM,²j±Mo�̄jn±Ç«nB¼ÇvM
/SwA²k{»«±zTv{k®T{AjSwj³My�Twj³�»§BenjB́ C̄¬AnB¼Twj
�±®ª«ºnB]JCnjRn±�°Swj»Te°¬kMTv{°¬j±ª̄ B̈ªe
pAZnBiAnj±i¤°Ak½BMk®®�B®{k®TwA±i»«³�»̄Bv�Ś]¼ªµ³M,j±M



   
   

 

¬BTwBM¬Ao½AnjS{AḱM°»£q¼�BQ172
o¼́ Ç{fn±«R°j°oµ/k̄k{»«JCjnA°uPw°k®Tv{»«ºnB]JC
¬BÇµjJC,k®®�»ªÇ̄S]BÇeºB�Ç�Bµj°nnj¬B¼̄Ao½A>:kv½±̄»«»̄B̄±½
¼®Ça³ÇMSwj»Çv�kÇ̄nAm£»ªÇ̄,k®½±{»ª̄Swj¬Cnj,k̄pAk̄A»ª̄

</k̄nAj»«̈oTd«nB¼vMAnj°n°k̄qM»Tv½B{B̄ºBµnB�
¬B¼̄Ao½A/SwA²j±M�±®ª«¬Ao¢½jn±�enjTiAk̄A¬BµjJC²°À�³M
¼®a°k®Tv̄Aj»«Sª�̄½oT£nqMAn»£q¼�BQ¬CpAuQ°»£k̄p¬BTwBM
°»�BQ/jnAk̄»{pnAk̄pow�BQB̄SwjpA¬±a�¼̄nB�³�k®T{Ak®Q»«
°ºo¼¢z¼QHwBwA°²j±M»½BwnBQ»̄BL«pA»Äq]SzUnp¼ÄCnj»£q¼�BQ
nj³�»§±�Ao¢½jpA/SwA²k{»«²jAjc¼]oU¬B«njoMS{AḱMS½B�n
°Rn±�°BµSwjTv{,k̄j±M¥ÄB�»̄A°Ao�S¼ªµA¬CºAoMSzUnp½j
pAºl±«RAozepAºn°j°ZAq«SMB]A¬B«pnj»T{AḱM½pA±«S½B�n
 nqÇM¬BµB®Ç£pARB�BX�³MAnJC»£j±§C¬B̄C/SwA²j±Mu¢«³¦ª]
,¬BµjJC,nAnjA,�±�k«k®̄B«�BQB̄jA±«Th½n³�º±d̄³M,k®Tv̄Aj»«
»�BÇi}hÇ{°�±®ª«JCnj¬C³MBz«jnA±«°³{¿°�ÀiA,¬±i
²j±§CAnJCGkª�»v�o£A³�j±MºkeBUºo¼£Shw½A/k{»«RApB\«
±̈�dÇ« oÇ«³ÇM,jn°C©ÇµAoÇ�An½o½BÇwºnBª¼ÇM³®¼Ç«pBUSiBw»«

/k½jo£»«



   
   

 

E18²B£q½oMCS{AḱM°¡®µo�
¬An°jnj,SzUnpKT�«pAW�L®«S{AḱM°»£q¼�BQ½pA±«S½B�n
¬An°jnj³�®½ABU,k{»«S½B�n»́]°½oT́ M³Mq¼̄¬B¼̄B�{A°¬B¼z®«Bhµ
pA³̀ Ç̄C/k¼Çwnj±Çi¤BªÇ�³��̄³M¬A°o¼{±̄A°oviH�±~i¬B¼̄BwBw
(̈/�528)o¼L�x°n±�³�SwA½Aj±{»«�BL®TwA¬Bin±«ºBµ³T{±̄
²BÇ¢z̄Aju¼wBÇU/SwA³TÇ{Aj»µBÇ£C»TÇ{AḱÇM¼Ç̄A±Ç�pAÂ«BÇ�j±i
S{AḱM¡®µo�g½nBUnj»���³��̄,¬B¼̄BwBw¬An°jnjn±PµB{ºk®£
¬°AoÇMjnA°jAn±v�°oÇQ¤±Ç�oMB®ÇM/j±{»Ç«J±vdÇ«¬B́ÇÇ]njK�°
[®ÇQ»�{qÇQȳAjn±PµB{ºk®£»�{qQ²k�z̄Ajnj nqMtB®{¬Ao½A
©µ³M(»̄Ank®�wA°»̄B½ow,ºk®µ,»̄B̄±½,»̄Ao½A)p°n¬Cn±«B̄n±z�

/k̄k{³Th¼«C
³M²nB{Ak½B{/S�B½¬A°Ao�»�̄°n,S{AḱM°»�{qQȳAjK¼UoU½A³M
°po«½A¬Ak̄po�B«ºAoMk{BM»L¼́ ¯¼«p¬Ao½Anj¬kªUnBhT�AoQ³T{m£
uQ³�k{BM¬C¬B«pk½B{/©¼̄Aj»« nqM¬kªU½A¬BYnA°Anj±i³�̈±M
¬B«¬B�B¼̄¡®µo�°y®«·Tv½B{°³Tv½BM³�n±�¬C¤Bw¬AnAqµS{m£pA
³Ç�An©v]°b°n»�BQ°©½nAjoM B̈£S«Àw°»£q¼�BQ²Annj,SwA
,j±Ḿ�¼«pow½A¬B«jo«S½±µ°¡®µo�o½mQB̄»½Ak]¾q]ºnB£p°n
/©½p±«B¼M»�BQ°»TwAn¬Bª̄Ak̄po�³M°©¼µjnAo�»£k̄p�kµ°³e±§ow



   
   

 BµºnBª¼M¤oT®�nj̈B£¼Tvh̄,BµSwjTv{
»�½o�B¼�vd§A±MAoT�j

(CDC)B́ ½nBª¼M¤oT®�q�o«°(ASM)B�½o«C¬BwB®{J°o�¼«ª\̄A
k¼Ç�BÇUnB¼vMo«A½A³M�¼w°nB¼vMRB�¼�dU°»ª¦�ºBµ»wnoMpAuQ
pAk�M,Am��o�pA¥L�,S§A±U³MT�npAuQBµSwjTv{³�k̄A²jo�
¡wH�±~h«,»¢̄BiRB̄A±¼eBMtBªUpAk�M,nBª¼MoµBMtBªU°³®½B�«
»¦¢̄A°»̄±��ºBµºnBª¼M¤B�T̄AyµB�njk̄A±U»«o¢½jjnA±«°³Mo£°
¬±MB�BM°c¼d�¤±�AtBwAoMTv{½Ao£A|±~hM°k{BMoYÆ«nB¼vM
AnBµSwjnjj±]±«»M°o�¼«RB�BªT]Ak�njjBT�µpAy¼M,jo¼£̈ B\̄A
³�k̄jo�ºnAm£³½BQAn<�BQºB́TwjS�̄́>tBwA½AoM°kµj»«yµB�
³M³̄BL¦�°Aj,±½jAn°ºo½±~UºBµ³̄Bwn°B�½o«Cnj³«B̄p°nk~̄BQpAy¼M



   
   

 

E20²B£q½oMCS{AḱM°¡®µo�
[½BT̄/k̄jo�nAo�UAn<k¼Ä±zMAnj±iºB́Twj>³¦ª]p°noµ°k®Tw±¼Q¬C
¥¼§j¼ªµ³M°²j±M»«±ª�¥�Bd«S½B�njn±«t±vd«n±�M³«B̄oM½A
,»T{AḱM°»ª¦�q�Ao«k¼�BU/k̄jAj³«AjAºoTz¼MRk{°S�w°BMAn³«B̄oM
ºBµ¬B«pBÇwpAºnB¼ÇvM°B́½nBª¼ÇM¤oT®Ç�q�o«,S{AḱM»̄B́]¬B«pBw
j̈o«S�nBz«³�SwA¬C¬Ao½A³¦ª]pA¬B́]�¦Th«ºBµn±z�»T{AḱM
S�oz¼ÇQ³̄B�wBTÇ«/jnAjºoYÆÇ«nB¼ÇvMy�Ç̄³�«BÇ]S{AḱÇÇMoÇÇ«Anj
»«±ª�S{AḱMc�wT�n¿BM,oYÆ«ºBµ�¼U±¼M»T̄Cj±]°,Bµºn°C�
y�̄°²jn°Cj±]°³MºozM³�«B]nj»MlB�n°o�,»£k̄pk¼«AT�n¿BM°
³Ç�ºA³MoÇ�/SwA²jAj»TwBÇ�n±«ApAºnB¼vMnjAnS�nBz«»�BªT]A
o�i¡̄p,jn°Cj±]°³M¬B́]nj1980³µjnjpk½AºnBª¼Mºo¼£³ªµ
o�injAnj±i©�½°Sv¼M¬o�pB�CnjºozM³�«B]°jn°CnjAk�³MAn
ºBµ¬B«pBÇwºBÇµnAkÇzµBM°²k½jBµJ°o�¼«°Bµt°o½°̈±\µºk]
�w¿A�«/SwA³T{Aj¤°mL«ºk]³]±US�nBz«o«A³M²nBM°j»T{AḱM
¬B́]¤°A³]nj¬AnAq¢TwB¼wpAºnB¼vM|±~i³M°̈jo«pAºA²k�p±®µ
k̄±{»«j±iºB�i³]±T«»̄B«p°k®®�»«²B¢̄»T¼ªµA»MBMRB�̄½A³M
³MºA²k̄p±«CºBµtnj»�{qQg½nBU³�§B�«/<SwA³T{m£owpAJC>³�
B�½o«C»̄±��ºB́½nBª¼MoLT�«nB¼vM³¦\«An»��A°¬BTwAj½A,kµj»«B«



   
   

 

BµºnBª¼M¤oT®�nj̈ B£¼Tvh̄,BµSwjTv{212
Tv{S¼ªµABM³�MAnnjy¼Qºk®aEmergingInfectiousDiseases
:SwA²jo�ozT®«BµSwjS̄±��pA»{B̄o¼«° o«yµB�njSwj
�{qÇQ�½(IgnazPhilippSemmelwis)u½±¦ªÇwO¼¦¼�pB®¢½A
»̄BTwnBª¼M¬Bª½ApyhMnjºjÀ¼«1840-1850ºB́§Bwnj»̄BTwnB\«
¬BTwnBª¼Mnj³�»̄B̄ppAk�nj»w¬B«p½Anj/jo�»«S«ki½°nj
»wB�Ç̄¾BªÇeBÇ½¬BªÇ½ApKU³ÇM¾ÀTÇMAS¦�³ÇMk̄jo�»Ç«¥ªÇÇe�ÇÇ�°
,k̄jo�»«¬Bª½Ap¤q®«nj³�»̄B̄p³�¼§Benj,k̄k{»«�¦U(Puerperal)

/k̄j±Mo�i�o�«njoTª�nB¼vM
njo¼«° o«S¦�B½Cjo�¤A±Ãwj±ipA°SiAjoQ�¼�dU³Mu½±¦ªw
¬AnBTwoQ°»�{qQ¬B½±\z̄Aj³�jAj¬Bz̄»®¼�RAkµBz«?SwA¬BTwnBª¼M
³�»vQ±UA�BUApAZ°oipAk�M,k®®�»«³®½B�«AnºoTvM¬B̄p³�»̄B�{qQ°
°k®½±{»ªÇ̄Anj±iºBµSwj,k®®�»«»wnoMAn¬B£jo«jBv]A¬Cnj
nB�¥d«njj±iSwj»£k½oMS¦�³MnB�ªµ¬B�{qQpA»�½³�»̄B«p
¬Bª½ApKUºnBª¼M¥«B�³�k{SMBY,S{m£nj°k{³MBz«S̄±��nBT�o£
¬B�{qQ°¬B½±\z̄Aj-¬AnBTwoQ³ªµ³Mu½±¦ªw/SwA²k®z�°ºov«
nAk�«º±Td«JCBMAnj±iSwjnBª¼Moµ³®½B�«pAk�M°¥L�³�jAjn±Twj
¤Bwnjn±Twj½ABM/k®½±zM(²o¦�²jB«¬A±®�³M)�µCJC»ª�nB¼vM



   
   

 

E22²B£q½oMCS{AḱM°¡®µo�
k�nj1.3³Mk�nj13.7pA¬Bª½ApyhMnjo¼«° o«¬Aq¼«1847
¬¿±ÃÇv«°¬Ao½k«k½k{S«°B�«BMpB®¢½An±Twj½A³TL§A/S�B½yµB�
³ÇM°k½jo£¾B��TÇwA³ÇMn±L\Ç«u½±¦ªw³�¼ÄB]BUk{³]A±«¬BTwnBª¼M

/k½jo£nB�M¤±�z«PEST¬BTwnBª¼Mnj°Sz£pBM¬BTwnB\«
²k{©¦v«°jnm£»«J°o�¼«�z�pA³�»§BwSv¼M°k~�½»�nj
°JBT�-³§B�«¬AnAqµ,SwA»�Bi¥«B�ºAnAj»̄±��ºnBª¼Moµ³�SwA
¥L�¤Bwk~�½pA»Te/SwA²k½jo£ozT®«SwjTv{S¼ªµA²nBMnjnBT�£
nj²k®®�»̄±��k�jA±«pA²jB�TwA³�g�°n±TwBQ-oTv¼§¬B«ppA»®�½
BµºnBª¼M¤oT®�nj̈B£¼Tvh̄¬A±®�³MSwjTv{,k½jo£̈±wo«»�{qQ
¤±��§Ao¼d«ºBµS�oz¼Q³ªµ½ApAk�Mq¼̄²p°o«A°S�o£nAo�k¼�BUjn±«
B¼Lª¦�²B¢z̄AjjBTwA,ElainElarsonjB�T�A³M»T{AḱMºBµ³L®]³ªµnj
ºAoM¥«B�¼§°ASwjS{AḱM|±~hM,Sw±QS{AḱM�n±½±¼̄nj
¼TvhÇ̄Ś]¼ªµ³M/SwA¬BµjBUk��«pABµJ°o�¼«¤B�T̄AyµB�
AnnjB«�oe<S{Aj�enjB«>³�SwA¬C<�BQºBµSwjS�̄́>nB�{
¥L�-S§A±U³MT�npAk�M,k®�»«xnB�wj±i¬Ak̄po�³M³�©½n°CjB½³M
/k®½±zMAnj±iºBµSwj»¢̄BiRB̄A±¼eBMtBªUpAk�M,Am��o�pA
pAºnB¼vM°k{B�½o«Cnj�BQºB́TwjS�̄́nB�{<Mamwasright>



   
   

 

BµºnBª¼M¤oT®�nj̈ B£¼Tvh̄,BµSwjTv{232
/k®Tw±¼Q¬C³M¬B́]ºBµn±z�

¤BÇw²B\®ÇQ»�nj¬B«n±z�S{AḱM³MnAq¢T«ki¬A±®�³M²k̄nB¢̄
_¼Çµ̈ joÇ«S�nBz«¬°kM³�©Tvµ°̈j±MjB�T�A½AoM²nA±ªµ,³T{m£
/k{BMq¼«CS¼��±«k̄A±U»ª̄,»T{AḱM³a°»�BªT]A°»wB¼w³aºA³«B̄oM
pAk½BMxp±«C½A°SwA p̈¿xp±«C,̈jo«oTz¼M³aoµS�nBz«ºAoM

/j±{²jAj̈jo«³M�¦Th«�o�
,jnAj¬B�j±�xp±«CnjAn»wBwAy�̄³�SwAnjB«½A,k§±U¬B«ppA
ÇBµ¬BTÇvMjÇBµ²BÇ£nA±Çio¼{-¤B��AºnAḱ¢̄q�Ao«-Bµ¬BTv�j±�nj
¬B�nApA»�½¬A±®�Mk½BMS{AḱMxp±«CBµ²B¢z̄Aj»Te°Bµ¬BTwo¼Mj
-S̄oT®Ç½A�½oÇ�pARB�ÀÇ�AnB\�Ç̄Ao~�½Anj/k{BM»{p±«C»¦�A
nj°KwB®«S�°njS{AḱMxp±«Ck½BM±½jAn°¬±½q½±¦U-Bµ²nA±µB«
°»wB¼wK§B�«oM²°À�Bµ³«B̄p°n°j±{±£pBM j̈o«ºAoM¼�«¥�A±�
½A³MAnj±iRBd��pA»�a±�yhM,SwA p̈¿©µnB¼vM³�»�BªT]A

/k®µj|B~TiAo«A



   
   

 k̄A²k½q£³̄¿B«ºBµSwjnj»£k̄pºAk¼QB̄¬B®ª{j
»�½o�B¼�vd§A±MAoT�j

ȳAnB�ªµ°Keswick³¦¼w±M»UB�¼�dU³«B̄oM11o¼iAºB́§Bw»�nj
kÇ�jA±Ç«º±Td«ºBµ¬±MB�°JCBMSwjTv{²nBMnj�n±½±¼̄nj
yµBÇ�nj²pAkÇ̄A³ÇaoÇ«A½Akµj»«¬Bz̄³�k«CnjAo]A³M»M°o�¼«

/SwA²j±MoYÆ«»̄±��ºBµºnBª¼M¥«B�ºBµJ°o�¼«
ºAoM j̈o«²j±Unj¬±MB�°JCBMSwjTv{pA²jB�TwA|±~hM
²j±MoYÆ«²pAk̄A»M¬Bµj³Mk��«pAÓBª¼�Tv«³¦�T®«ºBµJ°o�¼«yµB�

/SwA
²j°nnj»̄±�Ç�ºB́½nBª¼M¥«B�ºBµJ°o�¼«pAºnB¼vM³�k¼̄Aj»«
¥�T®Ç«¬Bµj³MSwj�½o�pA³�SwA¥ªTd«¬B«poµ°k®®�»«»£k̄p



   
   

 

E26²B£q½oMCS{AḱM°¡®µo�
°»�¼UÀ̄±ª§Bw)³L~e³L{°³L~ek®̄B«»½ApºnBª¼MºBµJ°o�¼«/k̄±{
K¼Ç«C,(E.coli)¥¼wBM»¦�»¦¼wBM¤B́wA¥«B�,À¢¼{¥¼wBM,(»�¼UAnBQ
°,BS¼UBPµt°o½°°BM°ºnBª¼M¥«B�Ao¦�¬±½oL½°,»L¼«C¤B́wA¥«B�
xnBi�½o�pAÓBª¼�Tv«�«o�°u½nB�wCk®̄B«Bµ¥¢̄A©hUpAºnB¼vM

/jjo£»«¥�T®«¬BµjBMtBªU°SwjBMk��«
°©¼®����An¬Bµj°�±�k«©¼�Tv«³�MAn½A³�©¼Tvµ¬Co��³MB½C
°JCBMAnj±iºBµSwjS]BeºB��°S§A±U³MT�npAk�M³¦�B�ÀM
ºBµS«°B�«°¬kM»®ª½A©Tv¼w³�̈ ±{o�mT«k½BM,³TL§A/©¼½±zM¬±MB�
ºnB¼vMJoh«S¼§B��°»£k̄nAjpBMnj»ª́«¥«B�j±i»MBvT�A°»�¼L�
k®̄Bwn»Ç«¬kÇM³ÇMAnj±ÇiK¼UoÇUóÇM³Ç�SwA»ÇÄApºnBª¼M¥«A±�pA
kªÇ�³ÇM©Çµ¬C,»MohÇ«¥Ç«A±Ç�¼®Çaj°n°pA³�SwAoU»��®«»§°
»TÇ{AḱÇMoÇ«AÇ½AºAoÇ]AºAoÇM»̄B«pBwoµ³�ºA³®½qµ/©¼®�ºo¼£±¦]
oTª�q¼̄»̄BTwnBª¼M³®½qµ°°nAj,¬B«njZnBh« n̈Aqµ�½pAjpAjoQ»«

/SwA
°oÇ«AÇ½Anj»Ç½AkTMA¬Ap±«CȳAj|±~i³M j̈o« °̈Ak«xp±«C
»¢®µo�¬¿±Ãv«°SwAºn°o�nB¼vMºk]S�nBz«³MB́ C̄̈°Ak«�½±zU

/k̄nAj²ḱ�³M»£nqMnB¼vMy�̄¬B¼«½Anj»Lµm«°»T{AḱM°



   
   

 

k̄A²k½q£³̄¿B«ºBµSwjnj»£k̄pºAk¼QB̄¬B®ª{j272
}¼hÇzUjnAk̄BTÇwAx°n½°kÇUºAoM1353¤Bwnj³�̈ nAjjB½³M
¼Q»¦¼�³MS{AḱM»̄B́]¬B«pBw¬BwB®{nB�pA²°o£�½BM,BM°ºnBª¼M
B«j±M³L®z�½p°n³�¥¼̄B«njS«B�Ap°n¼«°jnj/©½j±M²jo�Ro�Bv«
³ÇM�Ç]Anj±Çi³��±Ç«nj̈oTd«y¼z�,k̄joM nqMºBv¼¦��½³MAn
SLd�S{AḱMS½B�n°ºnBª¼MxoTv£pAºo¼£±¦]²±d̄°BM°ºnBª¼M

/jo�»«
,j±ÇMºnAḱÇMRnAp°¬°B�Ç«³Ç�¬°q½°oT�jºB�C»®¼P¼¦�nB�ªµpA
B̈¢®µpAB«,³̄S�£?SwA²jAjK¼UoUB«³]±UºAoMAn³«B̄oM½AB½C̈k¼woQ
q�Ao«ÇBµBv¼¦��ª�BMn±z�owAownjAn³«B̄oM½ABM°ºo¼£³ªµp°oM
pA»TLX«nB¼vMoYA°©¼®�»«Ao]A¼z̄¬Bª¦v«³��®«njk]Bv«°»ÄAj±M
³MAnx°n½ApA²jB�TwASz£pBMpAuQ/©½A³T�o£»{p±«C³«B̄oM¼®a

/©½jo�jB́®z¼QS§°j
»¦ª�n±z�̈ BªUnj³�ª]pBª̄³®veS®wJÀ�̄ApAuQ³̄BThL{±i
°º±�ÇU³ÇM³¼�±ÇU³�ªÇ]̈oTdÇ«K¼�i©́«�½B�°pA»�½°k½jo£
»�½,¬±L½oU½A³�©®�»«o��«/SwA¬AnAq£pBª̄°¬B®«Æ«³MºnB�q¼µoQ
pAŚÇ]¼ªµ³M/k{BM»T{AḱM�AkµA¼®a³ÄAnAºAoMB́ B̄�«½oT́ MpA
nj¬BÇ�«ARn±Ç�nj³Ç�j±{»Ç«SwA±Çinj<³�ª]pBª̄ öTd«jBTw>



   
   

 

E28²B£q½oMCS{AḱM°¡®µo�
öTd«³ªÄA³MAn»T{AḱM²jBw°©́«o«A½A³M³]±U,j±i»UCºBµ³«B̄oM
oÇµnjBÇU,k®½B«o� À̈�ApBª̄³L�ipA¥L�¬B̄Ao®hw°RB�Bª]°³�ª]
»«±ª�ºBµS§A±Unj²°À�M°j±zM¬C³Mo~Th«nB¼vMºA²nB{AºA³L�i
k�MSwjº±zTv{¬B�«A,jo¼£»«nAo�̈ jo«°¬AnAq£pBª̄²jB�TwAjn±«³�

/j±{©µAo�¬±MB�°̈o£JCBMS]BeºB��pA
¬¿±Ãv«pA/k®�B�½A²An½AnjºA²k̄pnAnB¼vMy�̄k̄A±U»«Bª¼w°Ak�
pAp°n³̄BL{oµnj³�¼�j�½B́®U³�j±{»«SwA±inj»¦«¬B«pBw½A

/k®µj|B~TiAnB�{½A³MAn»̄±½q½±¦U¤B̄B�k®a
pA�i�½B́®U³�j°n»«nB�T̄ARÀ\«°»«Ao£ºBµ³«B̄p°n̈ BªUpA
¬Ak®«nB�°j±i°k®µj|B~TiAnB�{½A³Mp°noµAnj±i³d���½

/k®½Bª̄�½±zUo«A½A³MAnj±i
ª\Ç̄A|±~hÇM°»~~hÇUºBµª\̄A°»�{qQ B̈�̄¬B«pBwpA
ª\̄A°¬Ao½A¬AnBTwoQª\̄A,ºo¼v«o£°»̄±��ºBµºnBª¼M¼~~hT«
³�j°n»«nB�T̄ABµ²B¢z½B«pC¼~~hT«ª\̄A°¬Ao½A¬BwB®{J°o�¼«
q�Ao«°B́µB¢Twjnj,Bµ¬BTwnBª¼Mnj¬CºAo]AnjRnB�̄°©́«o«A½A³M
k½BÇM¬AoÇ½A»�{qÇQ ±̈¦Ç�¬BTv¢®µo�/k®½Bª̄ Äk�Ay¼QpAy¼M»T{AḱM
°½°kUBM°jp±«B¼M³ªµ³MAnnBª¼MoµBMtBªUpAk�MSwjTv{¡®µo�



   
   

 

k̄A²k½q£³̄¿B«ºBµSwjnj»£k̄pºAk¼QB̄¬B®ª{j292
n°CjB½»�{qQ¬B®�nB�³ªµ³MAnB́ C̄S¼ªµA»UB�¼�dUºBµ³«B̄oMºAo]A
¤oT®Ç�S½o½kÇ«>|±~hÇM°S{AḱÇMRnAp°»Ç«Ao£¬¿±Ãv«pA/j±{
S{AḱÇMxp±Ç«CyhÇMºnB�ªÇµBÇM³Ç�j±{»Ç«SwA±inj<B́½nBª¼M
,Bµ¬An±Twnnj°k®½Bª̄³¼́ U j̈o«̈ ±ª�xp±«CºAoM,KwB®«ºBµoTw±Q

/k®½Bª̄K~̄»Lµm«°»¢®µo�q�Ao«,Bµ¥Tµ
²k�z̄AjSwB½nSªµBM³�»̄BTwnBª¼MS̄±��»ª¦�ºBµūAo�®�nj
ª\Ç̄A°»̄±�Ç�ºB́½nBª¼ÇM¼~~hT«ª\̄A°¬AóU²B¢z̄Aj»�{qQ
k�jA±«pA²jB�TwA²±d̄²nBMnjk½jo£¥¼�zUo¼iAºBµ¤Bwnj¬AnBTwoQ

/SwA²k{»¦~�«ºBµWdM²k®®�»̄±��
,²joÇ�k¼Ç�BÇU¬C³ÇM(CDC)»̄±�Ç�ºB́½nBª¼M³¦\«ÓAo¼iA³�³̀ C̄
¥Ç�§A)%70¥Ç�§A»�kÇ̄Ay½AqÇ�ABÇMÃª�Ç«�½B«ºB́ ±̄MB�pA²jB�TwA
�ªÇ«Ãª�«o¼Ç�ºB́ ±̄MBÇ�»��ÇMpAnoÇ�«²jB�TwAAo½pk{BM»«(¬r
ºBÇµSwjS�́Ç̄³ÇM¬Ak®ª�ÀÇ�°k®Ç�jB\Ç½A»Tw±ÇQºB́z®�A°SwA
©ÇµA±i»ªÇ̄³�̈ ±{o�mT«k½BM ÓB«°q§/jpBw�o~®«nB�³«AjApAAn�BQ
njtA±Çw°AoÇ½p/q£oÇµ©®Ç�jB\Ç½A¬B£k®Ç̄A±ÇinjtA±w°³§B�«½ABM
°ºn°CjBÇ½�½Ç½A/jn°C»Ç«nBÇM³ÇM»�®Ç«³\¼TÇ̄�½j±ÇioÇ«A½A
j̈oÇ«pABÇ«SwA±Çinj/k̄±Ç{²BÇ£C¬CpA j̈oÇ«k½BÇM³Ç�SwAºo�mU



   
   

 

E30²B£q½oMCS{AḱM°¡®µo�
»UÀ¼�zU³̄°»T½±���e³̄³�S�̄́½Anj³�SwA½A¬B«́¼«»«Ao£
S�o{j±i³�«B]°j±iS«ÀwºAoM ÓB�o�,jnAj»T½±��RnB�³̄°

/k®®�



   
   

 ///�BQB̄ºBµSwj½A,�¿BaºBµSwj½A

n±ÇiAoÇ�³ÇM³Ç�k®Ç̄Aj»Ç«°Aq�«nAqMAAn¬Bv̄A<Swj>¬BwB®{³®½o½j
»£k¼̀ ¼Q°j±{»«²k¼̀ ¼Qq¼̄Swjjo�nB�q�«oz�[®�{ºBµ»£k¼̀ ¼Q
Swj»½CnB�oM²°À�/jnAm£»«o¼YFUq�«º°nSM±̄³Mq¼̄Swjjo�nB�
ºBµRnB́«°j±{»«�±Mo«q�«ºBµRnB́«°BµS½B��³M B̈�n±�³M³�
k½C»«oM»®�̈ jC�½B½k®«o®µpA<�>°<o®µ>Rn±�³M³�SwAºA²s½°
An³{nC³�ºA²k̄pA±̄¤BX«n±�M/Sv¼̄³TiBw»§±ª�«¬Bv̄AoµSwjpA°
,k̄Bz̄»«Bµx±£oMAn¬CpA±®§j°x±iºA±̄°kz�»«¦½°©¼wº°n
kv½±̄»«±�¼̄°q�̄³�»�B�i,jn°C»«±¦MBUoMAn»�½kMo½±~U³�»{B�̄
SwA¼®̀ ªÇµ°k®�»Ç«�¦ÇiAnxAoÇUx±Çiºo�¼ÇQ³�»{AoUo�¼Q°



   
   

 

E32²B£q½oMCS{AḱM°¡®µo�
RnB́Ç«BÇMAn¥¼L«±UA}�̄³�odLT«�¼̄B�«�½k®̄B«»®�ºBµRnB́«
°k®�»«nB�oU±¼P«B�BMB½�¼̄°oT�§A©Tv¼wBM³�»wk®́«°k®�»«�o�oM
odLÇU°©¦Ç�BM»®� j̈C�½©µ°k®«o®µ��±«pA©µ³�»�lBebAo]
¬°kMAnºn±«±UBUk̄p»«nB®�x±£B®M²k�pAAn»Un±�K~�ºBµ³T{n
³M³�k½C»«oM<Swj>pABµnB�½A B̈ªU/jnAjoM²óanj}�̄T{Am£
»Çv�AoÇQu½j²rA°»wB®{K~Ç�©¦Ç�nj/k®�»Ç«¥ªÇ�q�ÇÇ«¬B«oÇÇ�
njAn»�BiRnB́«³M�±Mo«q�Ao«³�k®½±£»«»U¿ÀTiA³M(Dyspraxia)
³�An»UnB́«,�KeB�B½k®«o®µ³�j±{»«KLw°k̄p»«©µoMq�«oz�
º°nAn³{nCk̄A±T̄k®«o®µ²k̄pA±̄o¢½jÂX«/kµkMSwjpASwA³T{Aj
B̈\̄A,SwA²jAj»«̈ B\̄A»£k½pn°BM³�An»¦ª�k̄A±T̄bAo]°kz�M©¼w

/kµj
ºAoM»̄B¼«nAqMA�½»®�½<¬BMp>»�BLUnA²An�½Swj,¬CpAoU¬°q�
©¦�U±��nj̈À�°Ak�k¼§±U°A°C�½o�pAºnBT�£¬BMp/SwA¬Bv̄Aoµ
S½±µBµK§°Bµ¬Ak̄j°¬BMp°±¦£k®̄B«³�MBUºBµ¬BªTiBw°²o\®e»®�½
njtBÇvey�Ç̄Ç½A/SwA<Swj>�½o�pAºnBT{±̄¬BMp»§°,kMB½»«
m�B�º°n»�BiSeB~�°S�Ao�BMAn<³ª¦�>³�¬Ao�B{°¬B£k®v½±̄
j±i»§B�UºB́T®«³M,k®zhM»«�o¢{°�nr©¼µB�«¬AkM°k®̄Bz̄»«



   
   

 

///�BQB̄ºBµSwj½A,�¿BaºBµSwj½A332
njAn»�¼�j»�BLUnAy�̄©¼«±T̄BQ°ºA²nB{AºBµ¬BMpnj<Swj>/kwn»«
½A/k®�»«B�½Ak̄A²jAjSwjpAAnj±i©¦�U±��³�ºjAo�Anj°¬B½A±®{B̄
ºBÇµnAqÇMA B̈ªU¥«B�U°k¼§±U¾Bz®«³�q�«nAqMA½A,�½o�°©́«±��
Äo]A°S�¼L�°¼«p³�SwA²k«C¬±®�A©µ°SwA²k{¬B́]²k¼̀ ¼Q
B̈ªUó�«»£q¼�BQ°S�B�§ B̈ªUBM,jo¼¢Mj±inB¼TiA°³�¦wnjAnº°Bªw
o�̄pAºk¼¦Q°S½B®]°²B®£o�̄pAºk¼¦Q/Svµ©µBµºk¼¦Q°Bµ»�BQB̄
k̄njB�BµSwj½A/k̄oMBª�½³MAn̈jo«¤A±«Ak®̄A±U»«BµSwj½A/S�BX�
½A°k½CnB�M j̈o«ºBµ²j±U»�ª]³TwjnBTz�nj³�k̄pBvM»½BµKªM
j°oÇ�<Bª¼{°o¼µ>°<»�ApB�B̄>ºBµó{oMAnBµKªM½Ak̄njB�BµSwj
¬Bv̄ApA°k̄±{²j±§C²o¼L�»�B�«³M�o�«BUk®̄A±U»«BµSwj½A/k̄n°C

/k̄pBvM»Uo¼w±½jj±]±«
y�Ç̄q¼Ç̄»¦Ç¢̄A°»M°o�¼Ç«ºB́½k¼¦Q³�B{Ao�̄pA²j±§CºBµSwj
ºBµn±¦Ç��A±Ç̄AºjBÇ��Ç½AoÇ{nj¬BÇv̄ASw±ÇQ/kÇ̄nAjºA²k®®�¼¼�U
°kÇ̄AK¦�S�oÇ�BÇ½°¬B½p»ÇMBµJ°o�¼Ç«»��ÇM³Ç�jnAjAn»Mo�¼«
jAq¼Ç«jC³Ç�»TÇ�°BÇU©Çµ¬B½p»ÇMºBµJ°o�¼Ç«/n°C¬BÇ½p©Çµ»��M
ºA³®¼Ç«p¬kÇ«C©ÇµAoÇ�BÇM»§°k®̄BÇ½p»M,SwA©§BwȳkM¬±TwnB́a
²±�§BÇMºBµJo�¼Ç«¥Ç�{³ÇM»®ªÇ½AS«°B�«Tv�{©µnj°ApºnBª¼M



   
   

 

E34²B£q½oMCS{AḱM°¡®µo�
/k®½C»«nj©]B́«°�B̄o�i

ºBµ�±�±¦¼�BTÇÇwA°Bµ�±�°o�¼ÇÇ«,u½k¼«nk¼ÇÇQA�±�±¦¼�BTÇÇwA
njSw±ÇQ/kÇ̄A²kÇ{AkÇ]Sw±ÇQpA³Ç�k®{BM»Ç«»�½BÇ{̈ Ao]A»½À�
°²j±ÇMoÇU²j±§CºjBÇ��Ç½AoÇ{nj»̄BÇ«nj°»TÇ{AḱÇMq�Ao«¬B®�nB�
AkÇ]B́ C̄SwjSw±QpAq¼̄ AnAp±®½r°oÄCB̄±«°jj±vQJ°o�¼«¬A±U»«

/jo�
o¢½j}h{³M»~h{pA²j±§CºBµSwj�w±Uq¼̄»¦¢̄AºBµºnBª¼M
Bµ¥¢̄A©hUBµiB̄»£j±§C°Swj�½o�pA»µB£¬Bv̄A°k®�»«S½Aow
»£j±§Cj±i,»wB®{¥¢̄AnjAnS§Be½A/kµj»«¤B�T̄Aj±i³Mj±ipAAn
SMB]ApAuQk��«BMBµSwjtBªUpA³�k®½±£»«(Auto-infestation)
/j±{»Ç«»{BÇ̄j±Çi¬BÇµj³ÇMAmÇ�BÇM²AoªµB́ C̄¬k̄BwnuPw°ZAq«
�½pAº±��nj»¦¢̄Ak�ºBµ°nAj�o~«©¼®¼M»«³�Sv¼̄SLwB®«»M
pAuQ¬±MBÇ�BMBµSwjº±zTv{°»T{AḱMo¼MAkUlBhUA¬°kM²jA±̄Bi
j±i¬B�j±�³Mk½BM/SwA²k½B�»M°o¼YBU»MÁ±ª�«BµiB̄¬k¼a°S§A±U
³MBµiB̄¬jo�²BU±�njB½k®®¼̀ MKUo«n±�MAn¬Bz½BµiB̄³�©½p±«B¼M
²kª��L®«jnAj»T®½p³L®]³�¬A±̄BMnjBµiB̄¬jo�k®¦M/©¼®��ª�B́ C̄
/k®{BM©µnAj³̄Bi¬A±̄BM½Ao£A|±~h§A»¦�,SwBµ»£j±§CxoTv£ºAoM



   
   

 

///�BQB̄ºBµSwj½A,�¿BaºBµSwj½A352
BµqQ»®½o¼{,BµA±̄B̄k®̄B«k̄nAjnB�°ow»«±ª�»½Am�jA±«BM³�ºjAo�A
nAoÇ��¼�j»MB½pnA°³®½B�«jn±«ºov«ºBµºnBª¼Mo�̄pAk½BMBµqP{C°
nBM�½°q¼ªUºBµy�TwjpAgL�̈B¢®µ°k®{BM²q¼�BQk½BMBµSwj/k̄o¼£

/j±{²jB�TwA�o~«
S̄±��³MÀTL«»½Am��½B®�o£nB��½³�SwA²k{²kµBz«RAo�³M
°³T{Aj̈ °B�«ºBµJ°o�¼«BµS̄±��³̄±£½A/SwAx±£«q«»�oa
oÇM»�¼U±¼M»T̄C³̄±¢̀¼µ³�j±{»«²jAj¬Bz̄»µB¢z½B«pC»wnoMnj
©Çµx±Ç£xnBÇi,RBd{oU°�oa¬Bªµ¥¼§j³MB́®½A/jnAk̄oYABµ¬C
/k̄oÇÇM°oÇÇ�¬Bz½B́{±ÇÇ£njAnj±ÇÇi¬BTÇÇz¢̄Ak̄n±L\ÇÇÇÇ«°kÇÇÇÇ̄nAj
°»½ÀÇ��±�±¦¼�BTÇwA°u½nBÇ¢§°°t±ÃU°oÇQ,Ap±®½r°oÄCB̄±«°j±vQ
³�k̄A»«°B�«°RAlkMnB¼vMºBµJ°o�¼«ºpA±µ»MºBµJ°o�¼«�A±̄A
jAo�A½Ao£ASwA¼®̀ ªµ°k®½Aq�A»«»½Am�jA±«³MAn¬C¬Ao£nB�½A
¤¿kTwA¼®ak½B{/k®{BMSw±Q»¦¢̄A°»anB�ºBµºnBª¼M°»¦̀ �nBaj
RnAoe»�B�ke³Mk®®�»«gL�An¬C¬Ao£nB�½A³�»½Am�jA±«³�j±{
Swnj¤¿kTÇwAÇ½A/k½Bª̄o¼́�U»Mo�¼« Äo]A½ApAAnB́ C̄³�k®®¼M»«
³{±£AnºnB¢¼wT�o£o¼ªi¤Benj»½A±̄B̄o£nB�k¼®�©v\UBª{/Sv¼̄
³�a³�axA»®¼MpAJCB½jq½n»«o¼ªinjAn¬CoTv�Bi°³T�o£K§



   
   

 

E36²B£q½oMCS{AḱM°¡®µo�
²k̄nB¢̄!j±{»«²k½jRnAoe¬B̄³�S¼̄½kM,SwAo½pAowo¼ªiº°n
³Moª�̈ BªUnjo¢½j³�k½jAn»�w±w²k{¤B�p³{¿©¼¦enjnBM�½

/jq̄K§©¼¦e
nj³MBTÇ�CBÇÇMT�oÇÇ£RnB́ÇÇ�,BÇÇµSwj»ÇÇ£j±§CoÇÇ¢½jKLÇÇv«
°JCBÇMT�oÇ£RnB́ÇÇ�pAuQSwj³ÇÇ�̄C²s½±ÇÇMSwBÇÇµbAoTÇÇv«
nj³ÇÇ�Bµ¥ÇÇ¢̄ASv¼ÇÇ�°©hÇÇUpAºnB¼ÇÇvM/j±ÇÇz̄±zTÇÇv{¬±MBÇÇ�
¼ÇMpA¬±MBÇ�°JCBÇMq£oÇµ°k®Lva»«Swj³M,k̄nAjj±]°�±�k«

/k̄°n»ª̄
Ç�³Çz½n°k̄nAj³�«B]̈jo«pAºjB½pjAk�U³�»½Bµ¥¢̄ApA»�½
pA»��ÇMnjAnB½jnBÇ½r/k{BM»«<B½jnB½r>,Sv¼̄»̄BwCnB�¬CTiBw

/jo��BQ¬A±U»ª̄q¼̄»̄k¼«B{CJCpAjnA±«
�½,kÇ̄nAj»§BÇwjoÇi¬B�j±Ç�³Ç�k§°°jApoÇQ°nAj³̄BÇi¬A±̄BM
¬A±̄BM½A³M/³̄BiqP{Cnj¬B{o¢½jSwj°k®�»«nB�S§A±Unj¬B{Swj
pA»Ç£j±§CnBzTÇ̄AK]±Ç«S{AḱÇMS½BÇ�nBM³�jAjnAkzµGk¼�Ak½BM
²o�wow³�»̄Bª́«oµB½²jA±̄BiB��A B̈ªU³M³̄BiqP{C-S§A±U�BLUnA
Swj³ÇM¬±½q½±¦U¬B£k®®¼M¾AnC»woQ³ªµ̈o�o£A/k̄±z̄k®¼z̄»«B́ C̄
¬±½q½±¦UºBµ³«B̄oM B̈ªU¼M³�ºk¼�«³«B̄oMB́®Uk½B{°½oUk¼�««kwoM



   
   

 

///�BQB̄ºBµSwj½A,�¿BaºBµSwj½A372
nBM�½y�TwjBMqP{C»Mo«©̄Bi¬Cnj³�jo�©µA±i»�o�«An̈ A²k½j
AnAm�¬jo�Swnj²An,¬CºqP{C»{p±«CRB½±Td«³M³]±U»M�o~«

/jAj»«jB½
nAjn±ÇioM»T¼ªµA¬B®apA¬B�{qQ°¬AnBTwoQºAoMBµSwj»£q¼�BQ
BµSwj¥½oTwA¬B£°y�Twj¬k¼{±Q°»eAo]¥ª�oµpAy¼Q³�SwA
±zTv{º±�²k®®�»̄±��k�ºBµ¤±¦d«BM»�Bi¼¦P¼v½j°JCBMk½BMAn
uPw°k®½±{»«[̄nCBU¬±MB�°JCBMAnBµSwjAkTMA³�¥�{½kM/jAj
BMk�Bwº¿BMBUAnBµSwj°k̄nAj»«oM|±~h«¢§pAAn¥½oTwAtoM
¼M¼a³�½n±�³Mk®½±{»«o¢½j¤±¦d«B½½jBTM¤±¦d«³M³Tz�CtoM
³«AjA[̄nCBUAn¬k¼z�toM°k®z�»«toMÂ«B�AnBµiB̄o½p°¬BTz¢̄A
nB�½A°k®z�»«JCAnBµSwj¬k¼z�toM°±zTv{pAuQ°k®µj»«
³�¼�j15pABµSwjº±zTv{¬B«p³�ºn±�³M;k®®�»«nAo�UnBM³wAn
[®Çw¬BÇ«p³ÇMq́\Ç«¥ª��BUAºBµ»½±zTwjpA»��M/k{BMoTª�k½BL̄
BµSwjk½BM³�SwA¬CBµSwjº±zTv{nj©́«³T�̄/k®{BM»«(Timer)
�±̄Sªw³M[̄nCpAJC³�S{Aḱ¢̄[̄nCpAoU¿BM,Rk« B̈ªUnjAn
²k®ÇvMq¼Ç̄½kÇM¥ªÇ��BÇUAnjBµSwjº±zTv{/j±z̄o½pAow¬BTz¢̄A
�½¥�§ABMAnBµSwj,y�Twj°¬B£¬k¼{±QpAy¼QÁ±ª�«°j±{»ª̄



   
   

 

E38²B£q½oMCS{AḱM°¡®µo�
�ª�BµSwj¬k{�zi°JCo¼hLU³MBUk®®�»«»̄±��k�o¢½jnBM

/k®®�
SwA²k̄B«̈ jB½³M»̄oT̄A²n°jnjBµSwjº±zTv{pA»w±̄F«B̄²o�Bi
»eAo]xp±«C�±{³M¬B«p¬C/©®¼M»ª̄²k½B�pA»§BiAn¬Cºn°CjB½³�
¼¼�US�jBMAnB́Twj«/©¼®�mª¦U°©¼{BMbAo]nB®�BU©¼Tv{»«Swj
°̈k¼Çz�JC°©TÇv{»̄±�Ç�kÇ�¤±¦dÇ«BÇMnBM³w³�¼�j²jq̄BQ²k{
�BUAjnA°²jpow¬BwnpBM²°o£�½B®YA¼ªµnj/©T�o£¿BMAn©½BµSwj
³�k̄jAjnB�iA«³M,k®{BM²jo�o¼¢TwjAn»�nBw³�̄C¥X«°k̄k{¥ª�
º°Be³§±§³�j±inB¼Twj³MtnpBMow!¿BM¬B®̀ ªµBµSwj°̈n±h̄¬B�U
«k�BwSw±QpA°k{�½jq̄S{AjSwjnj¥½oTwASwab<JA±w>
±̈Ç{SLÇ�̄k®TÇv̄A±ÇUB́ Ç̄C»µB¢z½BÇ«pC»wnoMnj/jo�ºnAjoM³̄±ª̄
³Ç�!k®®Ç�»½BwB®Ç{°�z�An»½À��±�±¦¼�BTwA»®�½Swj»£j±§C
�ªÇ�jnj³M°k̄nAk̄Swjº±zTv{�eBµ¬oT̄A³�k«C³«B®zhMk�M
nj°»¦�A¥«B�<Swj>!k̄n±i»ª̄»eAo]ºBµ¥ª�nj̈nB́a°̈±w
²s½±ÇM»̄±�Ç�ºBµºnBª¼ÇMºo¼Ç£³ªÇµ°�±¼Ç{¥«BÇ�B́®Uk½B{ºjnA±«
BM»£jn±iB«oẅB¢®µJAjCºjBL«°²B£CjAo�A/SwA»w°o½°ºBµºnBª¼M
³�ÇMAnnjBµ»w±ÇM°n°¬jAjSwjBµnBM³̄B�wBT«/k®µj»ª̄Swj»v�



   
   

 

///�BQB̄ºBµSwj½A,�¿BaºBµSwj½A392
�±̄BU»̄B��A�±̄pABµAq̄A±¦�̄C�A±̄A¬k{o¼£³ªµS½AowKLw»�BªT]A

!SwA²k{»®̀ a
nj/SwA²kz̄jnA°<�{B�>p±®µB«n±z�»T®w�«A±]pAºnB¼vMnj
BÇM¬C¬jn±inj¥P{ABMjow³T�¤°B®URm§ B̈ªU¬Ao½A¤Bª{ºBµBTw°n
njAnBµSwj/jo�kµA±iK¦w¬BµjnjAn¬C<�{B�>³�»Um§/SwASwj
�BQAnK§°SwjºA³§±eBM°k®½±{»«¢§nj³Moz«JCBM²o�wow
njk̄j±M²jo�R±�j«pA³�¬BTv�BQ³T½±�³Mj±io¼iAo�wnj/k®®�»«
�½oÇ�pA j̈Ajc¼Ç]oÇU»ÇaAoÇ�»®«AB̄¥¼§j³M©®�»̄Ao®hwB®¼wMA²nBM
²k{»¦¢®«¥£°ºnB�³®¼ÄCt±M±UA/̈ ±{¬Ao½AjnA°»®¼«p²AnpAt±M±UA
³�Sv¼̄½Aq]»�¼�eo�w»®�«³TL§A/j±M»̄B��AºBµ²nA°C°̂ ±¦MpAoQ
¼MBÇ��n°npnj²k¼̀ ¼ÇQ³Ç̄,k¼®Ç�S�oÇen±z�¬C̈jo«T«njBª{
°k½°oÇMºoÇ¢½jn±Çz�³Mºn±z�pA²k¼z�±�A°²jp¦�°jA,Bª¼QA±µ
±¦Ç]t±M±UA³�nBMoµ/k½A²jo�SeB¼wAnn±z�¬C³�k¼{BM©µ»�k«
³Ç�̈ k½j»Ç«Ç«°k®Th½n»Ç«¬°o¼ÇM»]±�jBTv½A»«²Anow³̄Bi²±́�
�±̄BMS{Ak̄©µ»L§B]²o�®«°Sv¼a¬Co�B®�j±L̄ ±̈¦�«³�»½BµAm�
nj©Çµk�M°k̄k¼v¼§»«Anj±i¬BTz¢̄A©µoiC°k̄jn±i»«Sz¢̄A
¬BMB¼Mº±UAnjBz£ºBµnA±¦{°k®Th½n»«¬°o¼Mt±M±UApAo¢½j²B¢Tv½A



   
   

 

E40²B£q½oMCS{AḱM°¡®µo�
»T�°³�k¼½B«o�Mn±~US�±̄C/k̄jo�»«S]BeºB��°k̄k¼z�»«¼½BQ
»½B®�Ç«³ÇaS�o£»̄BMo�nAqµnAqµ°k«C»��B®«¼®anjBM°©¼½±£»«

!kµj»«
pA³�¬B®̀ ªµk½BMk�a»«o®µ¬C¬BTz¢̄A�±̄pA³�AnBµSwj½A
q¼Ç̄ºnBª¼M¥«A±�³M»£j±§C³̄±£oµpA,©½nAj»«nmeoM²B®£³M¬j±§C
,©½q¼Ç«Cnj©Çµ³ÇM�{BÇ�BÇMAn¬jn±ÇiAmÇ�¡®µo�k½BM/©½nAj¬B«Anj
¬±MBÇ�BÇµS§A±ÇU°Bµ»½±zTÇwjnj°©¼®Ç�³MBTÇ�C½q¢½BÇ]An¡®¦¼{
nj³Ça°¤q®Ç«ºBµ³̄BiqP{Cnj³a�o~«nBM�½y�Twj/©½nAm¢M
°Bµ¬BTv�j±Ç�njk½BÇM/k®®Ç�Ak¼ÇQS¼«±ª�k½BM»½Am�jA±«ºBµ²B£nB�
²BU±Ç�Anj±ÇiºBµiBÇ̄³Ç�©¼®Ç�jq{±Ç£¬¿Bv£nqM³M»Te°tnAk«
¾Bz®«pA©¼̄A±U»«³�SwA¤±�A°o¼MAkU½ApAº°o¼Q³½Bwnj/k̄nAḱ¢̄
»Twnk®U°S{AḱM°©¼½Bª̄ºo¼¢z¼Qj±i³�«B]njBµºnBª¼MpAºnB¼vM

/©¼̄Ajo£pBMj±ïjo«³MAn



   
   

 ��j¥d«S¼ªµA

�±�k«,RB̄A±¼eR¿±��¼Mnj»��j²jB«½oU±MkM°½oU�¼X�k½B{
,¼«pº°n¬B£k̄°n³ªµ,Bª¼QA±µq]Bµ²k̄oQ³ªµ»«jC¬±ak{BM¬Bv̄A
,jn±i»«An»ÄB½njo½ppAo¼�,JC¬°nj¬B£k®®�B®{³ªµ°¥¼L«±UAq]
ºnAnjA©Tv¼Çw�½oÇ�pA»�Ç�j�½B«B½nAnjA!SwAnA±iq¼a³ªµ»®�½
(GnAo��A)»̄A±¼eo£Ak®½±£»«¬±ajnAk̄�±�k«pA»ª�Swj,»¦wB®U
©\eo£A»§°jnAk̄¤B�{A,jn±hMAnºo¢½j¬A±¼e�±�k«pAºjB½p©\e
²jB«°j½A»]°oiºB́µAn/SwA�B̄o�i,k{±®MAn¬CnAnjApAºjB½p
RAj±]±«�§Bik½keÀ�³M"�±�k«"2²nBª{°"nAnjA"1²nBª{»��j
RAo]³M»§°©½A³T{Ak̄B́ C̄¼¼�Unj»¦ª�°»ª¦�nB�TMAB«°²k{�¦i



   
   

 

E42²B£q½oMCS{AḱM°¡®µo�
xo¼ipA°²jo�n±�AōCj±M²A±ij±i¬B¼«jCSwjo£A³�S�£j±{»«
BM>k®½±£»«°j²nBª{»]°oi¥d«³M³�»ÄBµ̈jC|±~hM!k®T{m£»«

<!ºk¼«±M³�B¼̄«
»z�Ç̄¬kÇM|±~hÇ«�B�Ç̄ºB]¬jAjnAo�nj,B«³ao£AS�£k½BM
»�Ç�jjA±Ç«pA³®¼́ ÇM²jB�TÇwA»TÇe°nBL̄A,��j¥d«nj»§°,©½A³T{Ak̄
²k{³¼�~UJCpA¬Ajn±̄B��²jB�TwA¥X«,©¼{BM³T{AjS§Bij©¼̄A±U»«
nj»�¼L�j±�k§±«¬A±®�³M�±�k«pA²jB�TwA°x°jT�o£ºAoMnAnjA

/»UnAoe�MB®«njpB£k¼§±UºAoMB½°ºpn°Bz�
°q¼ªU,±L{±i,yhMbo�k½BMozMºAoM|±~hM,R¿±����j¥d«
°q],»�j±�¬An°jpAºA³¦eo«njjA±«½A��j³�Ao½pk{BM|Bi»̄B�«
°²jBT�Ao¼£k½k{�¼�AoUnj³�B́ C̄°SwA²j±MB«yhMRm§RÀ½BªU
uQ»UnBL�³M/k®®�»«³Mo\UGjk\«AnRm§½A,k®MB½»«»��j¥d«¬B́£B̄
¬B�j±�/j±{»«oU{°n°pBM¬Bzªza�½r±§±½q¼�k®½Co��½ B̈\̄ApA
BU,k®®�»«»�An(¤BT¼̄r)»v®]°(¤B̄C)ºk��«,(¤An°A)»̄Bµj³¦eo«³w

/k®MB½¥«B�U
SeAn°�½ow,¬BwCJo�nj¬jo�nAnjAºAoM(stand)²jBTv½Ax°n
¥�ÇM»«°jo�̄»T�°K¦�»�±~i°»T§B\ijAo�AÁ±ª�«»§°,SwA



   
   

 

��j¥d«S¼ªµA432
/k̄±{»«Jm�«°²jo�Ak¼QºnAnjAo¼£,j±{»«¤±�z«B́ C̄Swj

¥MB�«nj°²k{»¢̄o�»«±ª�S§A±U�½jnA°;jo�»«�½o�Uºjo�
j±ÇipA°̈k{¤±�z«j±M²k{K~̄¼ÄBQnB¼vM³�²jBTv½A²B¢§±M�½
°k{̈BªUnB�»T�°»§°!?SwA²k{K~̄¼ÄBQ»�½½Ank�äk¼woQ
°n³M°n±§±a±�B�C�½q¼«C�AoT�A²B¢̄BMjBT�AnB�³M�¼UB«±UA¬±�¼w

/(!SwA¬B�j±�|Bi²B¢½B]k{̈±¦�«)̈ k{
BM³�ºq¼a©µ�e³M°©½A²jo�RjB�JCBMRnB́�³MBµ¬Bª¦v«B«
kµA±h̄�BQºm�B�¤BªTwj°³anBQ°f±¦�°¡®wBMj±{»«q¼ªUJC
BMJCj±iS�£k½BM»§°©¼̄Aj»«»«Aq§AAnS§A±UnjJCj±]°Am§,k{
k½BL̄Am§,kµj»«¥¼�zUAn nqM»£j±§C¾Bz®«�½RB�BX�¬jo�¤±¦d«
jA±Ç«�Ç�j³̀�±Çe²j°kdÇ«njBÇ«A,j±{yhQS§A±U³�±d«njJC

/jnAk̄»§B�{A
³�B�AR¿±��º±M³MAn©̄º±MS§A±UºnB®�³�±d«njJCºjB½p

/k¼zhM³d½AnAnB��j±{»ª̄q¼̄º±�ºBµ²k®®�±L{±iBM°²jo�
S½B�n°B��,³�±d«ºnAḱ¢̄njj±{»«AnS§A±US{AḱMS½B�n

/jo�³�Ài²k®®���jjAo�Aº±wpA�¼d«S{AḱM
j±]°©̄º±M°²j±M�zi,»�oT«ºBµn±z�»«BªUnjS§A±U³�±d«-1



   
   

 

E44²B£q½oMCS{AḱM°¡®µo�
ºBµpB£)jo�kµA±inAo�°²k{ozT®«ºj°p³MºA²k®̄pº±MoµAm§,jnAk̄
²jB�TwA-2(/SwAnAk½BQ³�nAnjAº±Mu��oM,k®TvµnAØo�nB¼vM»�±�k«
B½°(©�³̄,jB½p³̄)»�B�nBz�BM»TwjxBQJC,¡®¦{Rn±�³MJCpA
ºBµ̈o�/k®TvµoU¬Ao£³TL§A°oU�¼�jnB¼vM»�oM°�¼UB«±UAºBµxBQJC
[½AnJC»M©Tv¼wBQ°nAnj»§°j°n»«nB�Mºq§B«°³¼�oUnj¬C²jBw
BM,©¼{BM²jo�̄RjB�o£A³�½n±�³M/SwAnB£pBwB̄B«JAjCBM³�SwA
Ak¼ÇQxp±Çw��j¥d«�zi¤BªTwjpA²jB�TwA³LUo«¼«±w°¼«°j
»T{AḱMm�B�°»X®iºBµ̈o�pA²jB�TwABMB́ C̄jnA±«½Anj³TL§A/k®�»«
»�o{o�̄pA/k®®�̈ BªdTwA°²k¼wn³̄BL{x°j³MBUk®®�»«��nAn³�nB�
H�o�»Mo�¬B�{qQo�̄pA³�k®aoµ;Sv¼̄o½mQ¬B�«AJC¬°kMRnB́�
°¼aºÀM¿©µpBM¬±MB�°JC³LUo«³wBM±zTv{»TeJCpA²jB�TwA

/j±MkµA±i»¦¢̄A°»M°o�¼«Sz��¼d«iB̄�°oa
SwAn�o�nj³�k{³]A±«»T§A±U²B¢TwjBM²k̄nB¢̄QArn±z�nj
³«B̄oM�L�³�j±M»MCk�B½�°oQoUA°(Keyboard)k¼¦�³d��ºAnAj
JCBM��j³¼eB̄³̀�±e¥iAjjA±«��j°¥«B�¬±�¼wpAuQ³�kwoQ»«
k®Ça°»UnAoe³aBM,j±{³Tv{"jet"JBUoQRn±�³MJCB½°ºoPwA
�ziSªÇv�,¬BÇ«p¬CpA¤Bw4S{m£BMHª¦v«°j±zMJBUoQ³LUo«



   
   

 

��j¥d«S¼ªµA452
/SwA²k{³�B�A¬C³Mq¼̄²k®®�

°»½Bª®ÇµAn³ÇMpB¼Ç̄�¼UB«±ÇUA°²jBTÇv½AºBµ©Tv¼wºnAo�oMºAoMB«
©Çµ³Ç�©Ç½nAjB½±Q³��pAºnAjn±ioM°̈À�AºBª¦�S½Akµ°ºo¢̄pBM
o¼¼�Un±«ApAºnB¼vM²p°o«A¬±a/¬B«j±i©µ°k®{BMSeAnBµSv½n±U
³M©¼̄A±TMk½BM,SwA¬nk«ºnBª�«oM»®TL«HL§B�BµB®M©Tv¼w°SwA²jo�

/©¼ÄAq�¼M,k®®�»«JBhT̄AAnB«n±z�³�»½BµSv½n±UjAk�U



   
   

 »T{AḱMºBµ³T�̄

»«±ª�ºBµS§A±Uj±Lª�
»§°,k̄±{»«²k½jó{c�wnj²k®�AoQn±�M³ao£A»«±ª�ºBµS§A±U

/k̄±{½ApAy¼MnB¼vMk½BM
³�j±Mºk]Bv«°»«±ª�ºBµ̈Bªejk�U,©½k�ḱ�ºB½Aq«pA»�½
©Çµ³Ç¦§A�¦Çi°k®TÇ{Aj©ÇµS§A±U°»Ä±zTwj°²j±M j̈o«S«kinj
Á°A²p°oÇ«A»§°,k̄k{»Ç«SeAn©µ°̈ BªdTwA©µ°k̄jo�»«RjBL�
RB�Bw³ªµnj©µk]Bv«»̄BYnj°²k{¥¼��Un°o«³M»«±ª�ºBµ̈Bªe

/Sv¼̄pBM



   
   

 

E48²B£q½oMCS{AḱM°¡®µo�
S§A±UºA±µºBµ²k®®�±L{±i

»�¼L�o�B®�pA(bAoTv«)S§A±UºB��¬jo�±L{±iºAoMºjk�T«jA±«
»§°,k̄±{»«³�o�¬±£B̄±£ºBµ³d½AnBM³�SwA²k{Swnj»¢TiBw°
ºA±µy�«/k{BM»ª̄Bµ²k®®�±L{±ipAoUxpnA©�q¼̄¥iAjºA±µ³½±́U
³M°�±L�«B̄º±My½Aq�AK]±«»µB£»̄Ao½AºBµS§A±Unj¬°o¼M³MS§A±U
»Ä±̄Apo£A³TL§A/j±{»«S§A±U³�±d«³MJÀ�B�²Baº±M¤B�T̄A»UnBL�
j±injNBQ±w�½¥X«AnJC»ª�³z¼ªµS§A±U³wB�B½¢§o½pÃª�«
±L{±ÇiºAoM/j±MkµA±iK¼�»Mo�̄½ApA»¢̄o�S§A±U¥X«,jnAḱ¢̄
»«±ª�ºBµS§A±Unj°///°¥¼̄A°nj±Q,¼§BT�̄pAj±{»«»TeS§A±U¬jo�
o�Ç̄j±{»Ç«jn±Ç«Ç½Anj³Ç�joÇ�²jB�TwA///°j±�,k®PwA¬k̄Ap±wpA
oY±«»«Ak�AoµpAuQ¬±�¼w¬k¼z�Hª¦v«/k{B½±]AnnAj³̄BiºBµ©̄Bi

/SwA p̈¿°
BÇU,jAjxp±Ç«C̈ joÇ«³ÇMk½BÇM»«±ª�ºBµS§A±US{AḱMjn±«nj
¤q®«³M¬±a,k®{±�M¬CS{AḱMnj°³T{Ak®Qj±i¬CpAAnBµ¥d«½A
nAjn±ioM»M±iS{AḱMpAS§A±UHL§B�¤Beoµ³M©½°oM³�B«pA�½oµ

/SwA
n±�³M³�SwBµ¬Bªµ,BµS§A±U½oUºjB~T�A°½oT́ Mo�Be¤Benj



   
   

 

»T{AḱMºBµ³T�̄492
ºA³�L�oµKwB®«¬C¬Ao£°¬ApnA�A±̄A°²k{³¼L�U¬CnjJC�¼UB«±UA

/jnAjj±]°
ºBµ¬BÇ�«nj»�¼̄°oTÇ�§A©ÇzaBÇM�¼UB«±UAºBµ¬±�¼wpA²jB�TwA

/kwn»«o�̄³Mºn°o�¥L®UjAo�A»¦L®U¬AoL]ºAoM,»«±ª�



   
   

 S§A±U°»½±zTwj:»wB®{²rA°

¥d«°SeAoTwA¬B�«,¬Cº±�§»®�«°SwA»Mo�ºA³ª¦�"bAoTv«"
/SwAy½BwC

°¬joÇ�¤±ÇMºBÇ],JBz¼ÇQ¥dÇ«:¬C»®�«³�(©¼«cT�³M)"¤BL«"
°¤BL«,S]Be¾B����±«³�(An°©¼«cT�³M)poL«q¼̄°SwA²B¢®TzMC
»Mo��«A±]nj»§°,k̄nAj»Mo�ºBµ³z½n°joµ,SwA²k{»®�«q½oMC

/k®Tv¼̄c¦�~«
ºAoÇM"¾Bv®§A²B¼«RAn°j"°³̄Ajo«bAoTv«ºAoM"¤B]o§A²B¼«RAn°j"
nj©µ"¾Bv®§A³��Ao«"°"¤B]o§A³��Ao«"RB�§/k½C»«nB�³M³̄B̄pbAoTv«

/k̄nAjjoMnB��«A±]½A
©wAq¼̄A±µpA»§BiºB]°R±¦i¥d«,»§BiºB](BicT�³M)"Ài"



   
   

 

E52²B£q½oMCS{AḱM°¡®µo�
/SwA"bAoTv«"ºAoMºo¢½j

²k¼{±�»wnB�¬BMp¬BTv¢®µo�/SwA"²B£q½oMC"bAoTv«»wnB�¤jB�«
²k®�AoQºBµ³T{±̄njS½Akµ�jB�̈±eo«»§°,k®�Ak¼Q»½Bµ²rA°SwA
»�AkMARBL¼�oU½Anj³�²B¢{B{°²B¢{Aj°²B¢{BM:k½±£»«q®�³Mj±i
³M ö]¿²B¢{B{°³̄Bi²±́�³M²B¢{Aj,xpn°¬B�«³M²B¢{BM,S½Akµ

/SwA²k{�À�AbAoTv«

°(WinstonChurchil)¥¼aoa¬±Tv®½°³Mq®�¬BMp³MAnnB~TiA�°oe½A-1
DNA¬BªTiBÇw�Çz�Ś]³M¥M±̄²q½B]¬B£k̄oM³�Watson&Crick,Go¼iA/k̄A²jAjSLv̄q¼̄k̄j±M

ºnB~TÇiA©½À�(1)W.C°SwAbAoTv«»v¼¦¢̄A¤jB�«Restroom
³MWater³�k{BM»«WaterCloset¤°A�oe��A°nj³�SwA»\½An
Bµn±z�³ªµnj³�»§BenjSwA²B¢U±¦iºB®�«³MCloset°JCºB®�«
³ÇM;k®®�»Ç«²jB�TÇwAToiletS§A±ÇUpA¬CºB\ÇM°Sv¼̄[½An³ª¦�½A
n±QB¢®w°ºq§B«°k®¦½BUk®̄B«B¼wC»�o{J±®]ºBµn±z�nj³�½n±�

/SwA¤°AkT«S§A±US�§°k½Bª̄»«K½o�W.C
»¢̄o�S§A±Unj»Te;SwAo¼£³ªµHL½o�UºA³ª¦�S§A±Unj"JC"³ª¦�

/SwA"JC"¤°AS�§pBMj±{»«²jB�TwAºm�B�¤BªTwjpA³�
"JC"¬Cnj³Ç�SwA»wnBÇ�ºBµ²rA°"²B£q½oMC"°"JC³MSwj"



   
   

 

S§A±U°»½±zTwj:»wB®{²rA°532
/k̄p»«An¤°A�oe

»½±zTwjB«³�«B]nj,Svµ©µoUB½±£³�oU»ªwn°oU³̄Ak®«°oMC��§
ºk®ÇM³]nj2°1³M"�±�k«"°"nAnjA"B« j̈o«¡®µo�nj»Te/SwA
³�kµA±i»«²pB]Aj±i©¦�«pAºjnA±«nj»½AkTMAp±«CȳAj°k̄A²k{

!°jB½°jnAj"�½"



   
   

 S§A±U°»½±zTwjS{AḱM

³M,k̄A²jo�oU±¼P«B�³Mq́\«An»½±zTwj°S§A±U,�§Bª«pA»��Mnj
¬k¼{BQ°¬±�¼wjo�¦ª�oM°k®�»«¤oT®�AnJC�o~«¬Aq¼«³�ºn±�
Bª{»T�°¬Bª§CºBµ²Ao£nqMnj/jnAjRnB�̄»½±zTwjºBµ¡®¦¼{pAJC
°rB̄±�¼Çw°k®�»Ç«¥ªÇ�ºn±Ç̄©zaBM¬±�¼w,k¼®�»«�oUAnS§A±U
©\epAºnAk�«¬±a°kµj»« B̈\̄AAn»¢̄o�S§A±U�¼UB«±UAS�B�̄
³MS§A±U²Ba°¤B̄B�º±Ml±�̄�̄B«k̄B«»«»¢̄o�S§A±U³wB�³UnjJC
nj,»̄Ao½Anj³a°»¢̄o�ºBµS§A±Unj³ay�A±µK~̄/j±{»«�¼d«

/j±{»«��A°oY±«B��pA²Ba°¤B̄B�º±M¬jo��o�oM
ÀTL«¬AnBª¼MºAoM,jn°C»«±̄ApoM³�ºnBz�S¦�³M»̄Ao½AºBµS§A±U
W�BMBµS§A±U½Anj¬jp³ªUBLªa°Tvz̄°SwBwo�S�B�p°oUnC³M



   
   

 

E56²B£q½oMCS{AḱM°¡®µo�
¼ªµnj³̄B£Ak]ºA³§B�«nj³�)j±{»«RAo��¬±Twjo�nB�nj»U¿ÀTiA

(/SwA²k{²nB{A¬C³M³�±ª\«
j±]°,k½Aq�A»«»T®wºBµS§A±U²o�®«ºnB\®µB̄oM³�ºo¢½j¥«B�
Am§/SwAºov«ºBµºnBª¼MpAºnB¼vM³�B{A¥«B�j±i³�SwBµ³MBT�C
½±Ç̄»eAo�°»T{AḱMk½k]ºBµx°npA²jB�TwABMBU²k¼wn¬CS�°
/©¼µj¬B½BQn±z�c�wnjj±]±«�¼X�ºBµS§A±U¥��«³MBµS§A±U



   
   

 B«n±z�njS§A±U°»½±zTwjS¼��°

»½±zTwjpAk®½C»«¬Ao½A³M»̄BTwBMnBYCºB{BªUk~�³M³�»̄Ajo¢̄B́]
»ª¦�RF¼µ/k®®�»«jB½²o�Bi½oUn°C[̄n¬A±®�³MB«n±z�ºBµS§A±U°
k½jpBM¬Ao½ApAÓAo¼iA³�»½BQ°nA¬Ak®ªz̄AjpA¥�zT«»¦¦ª§A¼M²o¢®��½
°¬B́��Aºjo¢̄B́]ºBµ³MlB]pA³�»̄A°Ao��¼�±U©�o¼¦�°k̄j±M²jo�
º±ÇMpA°k̄jo�»«jB�T̄A¬Ao½AºBµS§A±U��°pA,k®T{Aj¬AóU°pAo¼{
°Bµ¬An±Twn̈BªUnjk®T�£»«B́ C̄/k̄j±M»�B{BµS§A±U¬j±M�¼X�°��U
nj»§°,²kÇ{³T{BLÇ̄Aºm�B�¤BªTwj�A±̄ApAq¼«º°n,»̄Bª́«u§B\«
/SwA©�,j±zMo£A°j±{»ª̄S�B½ºm�B�¤BªTwjBµ»½±zTwj°S§A±U
²AoÇ�AŚÇ]Ç½ApA»¦¦ª§A¼M»ª¦�ºBµ²o¢®�»̄BMq¼«pA²nA±ªµB«
ó{»«±ª��B«A°Bµ²jB]¼Mnj°Bµ¥TµnjBµS§A±U��°³�©¼T{Aj



   
   

 

E58²B£q½oMCS{AḱM°¡®µo�
An»Mo��½³�Sv¼̄¬CpAoU©¼§A»MAm�/k{BM»ª̄¬Ajo¢̄B́]¤BeKwB®«
»̄Ao½A�½ºAoM©¼§AJAm�½Ak½B{)k®¼z®M»̄Ao½AS§A±Unj©¼®���±«
JCpA²jB�TwA/(!k{BM³T{Ajj±]°k®¼z®M»¢̄o�S§A±Uº°nkµA±hM³�©µ
¬joÇ��ªÇ]/jnAkÇ̄»½BÇ]¬Bª¦Çv«o¼�ºBµ»]nBi¡®µo�nj³MBT�C°
qÇ�AoÇ«°Bµ¥TÇµnj(stand)²jBTv½AS¼��°njnAnjAºAoMBµ»½±zTwj
²jo�̄©�RÀ�z«pAºnBM(¬B¼]nBi²jB�TwAºAoMH�B~TiA)ºjo¢̄B́]

/SwA²j°q�A¬CoM³�
°²BÇa°bAoTÇv«¥dÇ«RB�ÀÇ�AoM¥«B�»Uo¼~M»T{AḱMo�̄pAB«
q¼̄¬A°Ao�JC³M»woTwj°©½nAj»ª¦�»z�³§±§»½±zTwj°JÀ�B�
¬CpA°k®{BM�¼X�B«ºBµ»½±zTwj°S§A±Uk½BMAoauQ,Svµ³¦§AkªdM
S{AḱÇM³Mj±i¤pB®«njSwA�ª«³ao£/j±{��BwºA²k®̄pºBµ±M
ºBµ»½±zTwj°S§A±U»§°,©¼½Bª̄¤°mL«»̄A°Ao�³]±U»½±zTwj°S§A±U
ºBµ²B£q½oMCpA/k®Tv¼̄q¼ªUpBTª«ºBµ¥Tµ»Te°Bµ¥Tµk®̄B«»«±ª��B«A
nAoÇ�<SwAJAoi»½±zTwj>»¢z¼ªµ�Ak~«³�Bµ²jB]�w°»«±ª�
nj/SwA²k®®Ç�SeAnBÇ̄q¼Ç̄¬C©v\U³�k½n°B¼̄¬B¼«³M»�oek̄A³T�o£
»½Bµ¬Bz�JCSwB«nA±]©µ¬Bª¦v«n±z�³�³¼�oUk®̄B«»½Bµn±z�
³¼�oÇU�o{nj³�SwA»�½Ao{nj½A°k̄A²jo��AkMAS§A±U³wB�ºAoM



   
   

 

B«n±z�njS§A±U°»½±zTwjS¼��°592
/k̄o¼£»«RnB́�JCo¼{o½p̈B]BM j̈o«°SwA©�BeJ±¦�«B̄S{AḱM
AnAkÇi³̄Bi½oÄApS½B�n³«o�«³�«ºBµó{nj»T{AḱMºBµS§A±U
An�¼«Aow°»®¼aR¿±~d«½oUJ±�o«B¼̄jnj³�B«/SwA²jo�K¦]
oµAoa!?©¼{BMnAjn±ioMc§B~«S¼M±�o«BM»½BµS§A±UpAk½BL̄Aoa,©½nAj
�o~Ç«Bµ²jBÇ]nB®Ç�°»«±ªÇ�ºBÇµS§A±UnjSwASzi°o]C³a
ºnAo�oMºAoMB«?k̄±{¤BL̄jk½BM»�BU¬Ajo¢̄B́]��jSwB¼w½A/©¼®�»«
S½AkÇµ°ºo¢̄pBÇM°»½Bª®ÇµAn³ÇMpB¼Ç̄�¼UB«±ÇUA°²jBTv½AºBµ©Tv¼w
SwAn°n/¬B«j±i©µk®{BMSeAnBµSv½n±U©µ³�©½nAj»�o{¼§±Ãv«
njp±®ÇµS§A±ÇU°»½±zTwj»UB¼e³§Bv«/©¼̄q̄¤±£Ano¢½kªµ°©¼{BM
¬AkMk̄A³Tv̄A±T̄¬AnB�nk̄ASwj°²k̄B«»�BM¥��«�½¬A±®�³MB«n±z�
n±Çz�©v½n±ÇU»�®«nB¼vMRB�̄pA»�½³§Bv«½A/k®zhLM»̄B«Bw°ow
³ÇMºBµ¥TÇµBU²An¼M³̄Bio�Bv«pA»̄B�«oµnj°c�woµnj°SwB«
»~h{S½B�n³§Bv«/SwA²k{»T½B�nB̄nB́�A¬CpA²nBTw5bÀ��A
RB�ÀÇ�Aºj°keBU°»~h{ȳAj°²jA±̄Bic�w¡®µo�³M�±Mo«
�j±�¬AnAqµ/k̄±{xp±«Ck½k\U»½AkTMAtnAk«njk½BM³�SwA»�o{
oÇMuPw°²joM³wnk«³M¤q®«pAAnj±inAnjA³�k®Tvµ¬AoTij²s½°³M
SL�nBµ³̀ M³�º±d̄³Mk®Tvµ�¼X�tnAk«ºBµS§A±UAo½p,k®̄Ajo£»«



   
   

 

E60²B£q½oMCS{AḱM°¡®µo�
ºnAnjAS̄±��°JAo��ABMSwAº°Bv«½A°k®®�nAnjAB\̄Cnjk®®�»ª̄
j±]°k½Aq�A»«S§A±U»T{AḱM»M²o�®«oM³�ºo¢½j³T�̄/Bµ³̀ MoTijnj
JC²BÇapA¥�ÇwBÇM³�j±M»̄B«p³M�¦�T«Bµ³MBT�C/SwBµ³MBT�C»T®w
/jnAkÇ̄ó{»z�³§±§nBz�oQJCBMS¼h®w³̄±£_¼µAm§°k®T{Aj»«oM
ºBµºnBª¼ÇM�A±̄A³�B{AKLv«³MBT�CBMRnB́�̈ B¢®µnjBµSwjtBªU
²jB�TwA»«±�oi¡®¦¼{pA³MBT�CºB]³MSwAoT́ M°SwA»Mo�¼«°»¦¢̄A
pBMJÀ�B�ºBµ²BaowBµBTw°npA»��Mnj/jnAjºnBz�oQJC³�j±{
³½m�U¬CpA¬B¼�B«°n±¼�°j±{»«o½pAow¤q®«�B¼e³MJÀ�B�°²j±M
ApºnBª¼M Äo]ApAºnB¼vM�MB®«³�jA±«½ApA�½oµo½k�UóM/k®®�»«
¬A±®�³Mk®̄A±U»«k̄±{S½Akµ¼«pº°n³MHª¼�Tv«³�»Un±�njk®Tvµ

/k̄jo£»̄±��ºB́½nBª¼M�A±̄A³�B{AKLw»�B̄o�i»£j±§C�L®«



   
   

 »T{AḱMS§A±UpA»̄Ao½AºBµ²jA±̄BiºnAjn±ioM

ºBµ²B«°Bµ³T�µnj,k½nAjSwjnj³�»MBT�¬B�§Æ«pA»�½¬A±®�³M
k{BÇMoY±Ç«JBTÇ�¥¼ªÇ�UnjSv̄A±U»«³�AnºmiD«³̄A°B�\®�,o¼iA
nB��½pA³�ºnBL�wFU¤Be¼�nj°K§B]nB«C³MBU j̈o�»«³�§B�«
²k{ZAohTwA»�{qQxp±«C°¬B«njS{AḱMRnAp°njoLT�«»UB�¼�dU
³ÇMºn°Ajy¼ÇQ�±̄_¼µ¬°kM³�SwA½A«yµA±i/̈jn±ioMSwA

/k¼®�³]±UK¦�«¬B½BQnj,¬C̈B�nA°jAk�A
nj�BwºBµnA±̄BiºnAjn±ioMo�̄pAB́ B̄TwAºk®M³LUn³�nB«C½Anj
³�k¼®�»ª̄K\�U,©Ten±�³Mkwn»«Bª{S½Ån³M»T{AḱMS§A±UpA,¬C
²k®v½±̄¬A±®�³M«³�®½AºAoM/k{BM³T{Aj³®¼«p½AnjAn¤°A³LUn<¬AóU>
SwA p̈¿©¼{BÇM³T{Aj»�oTz«S¼®µl,T«½A¶k®̄A±i¬A±®�³MBª{°



   
   

 

E62²B£q½oMCS{AḱM°¡®µo�
:©¼®�n°o«©µBMAn»T{AḱMS§A±UjnAk̄BTwAjnA±«

ºk®M�ª]¥MB�o½pnAo�³M»T{AḱMS§A±U�½ºBµjnAk̄BTwA¥�Ake
:SwA

/k{BM±{°Sv{¥MB���ºAnAjbAoTv«��BUA(1
/k{BM±{°Sv{¥MB�bAoTv«nA±½j�Ao�AoT«©¼̄¥�Ake(2

/k{BMnjºAnAjbAoTv«��BUA(3
/k{BMy�A±µºAnAjbAoTv«��BUA(4

³TÇ{AkÇ̄S§A±ÇU²Ba³M»woTwj³Mo£°¡w°RAoze,¬B£k̄±](5
/k®{BM

/jo¼¢̄Rn±�S§A±U��BUA¥iAjnj�±�k«¤B�T̄A°¥�̄(6
»d�ÇwºBÇµJC°�BiRB�L�»£j±§CW�BM»̄Bv̄AR¿±��(7

/j±z̄
nj̈nA°k¼«A³�j±z̄»®¼«po½pºB́MC»£j±§CW�BM»̄Bv̄AR¿±��(8
An²nB{Ajn±«nB«Co½pnj/k{BM²k{³]±UBµ¥�Ake½A³MnB«C³¼́ U

:©¼®�»«n°o«



   
   

 

»T{AḱMS§A±UpA»̄Ao½AºBµ²jA±̄BiºnAjn±ioM632

ºnAjn±ioMk�nj
¬BTwA�BwºBµnA±̄Bi

»T{AḱMS§A±UpA
¬AóU60.8
©�52.1

¬B́��A49.7
¬B«o�42.8
¬BTwp±i41.9
ºq�o«37.2

ºnB¼ThM¤Bd«nB́a36.8
¬B®ªw33.9

»�o{¬B\½BMnlC33.2
¬B£q«oµ32.6
¬Ank̄pB«31.2
²Bz̄B«o�31
¬BTwjo�29.3
¬BwAoi28.3



   
   

 

E64²B£q½oMCS{AḱM°¡®µo�

ºnAjn±ioMk�nj
¬BTwA�BwºBµnA±̄Bi

»T{AḱMS§A±UpA
¬BTva±¦M°¬BTv¼w28.3

jq½28.1
¬Akªµ27.7
¥¼MjnA22.1
¬À¼£20.6

»Mo�¬B\½BMnlC20.6
tnB�20.5
ó{±M19.6
¬BTv¦£18.9
¬B\̄p18.4
¬BTwo§17.7
½°q�16.6
À̈½A14.9

kªeAo½±M°³½±¦¼�́�11.9



   
   

 

»T{AḱMS§A±UpA»̄Ao½AºBµ²jA±̄BiºnAjn±ioM652
<jnj>³¦\«nj¬B½o½p°¼«nCoT�jºB�C¤±�pA³�©µ©�n½A¬B½BQnj
»T{AḱMºBµS§A±U³®¼«pnjnB¼vMºBµj±Lª�ºB½±£k̄A±U»«SwA²k{¥�̄
pAkÇ�nj63.3B́®ÇU>:©¼Tvµ°n³M°n¬CBM³�k{BM¬B«n±z�nj

/<k®®�»«²jB�TwA»T{AḱMS§A±UpA»̄Ao½AºBµ²jA±̄Bi



   
   

 �Qnj²q¼�BQS§A±U»¦¦ª§A¼My½Bªµ°S§A±U»̄B́]p°n

y½Bªµ�½(²B«¬BMC28BM¬nB�«-oL«A±̄©µjp±̄)S§A±U»̄B́]p°n
2003¤BwoL«A±̄nj/j±{»«nAq£oM¬B́]ºBµn±z�pA»�½nj»¦¦ª§A¼M
S¼�Ç�°/jo�pB�CAnj±inB��Qnjn±z�85S�o{BMy½Bªµ½A
n±z�°S�o£nAo�»wnoMjn±«y½Bªµ½Anj¬B́]ºBµn±z�ºBµS§A±U
Kv�¬B́]njAn¤°A B̈�«,jnAk̄BTwAºBµS§A±U¬j±MAnAjo�̄pAn±QB¢®w
¬A±®�MAnj±iºBµjn°BTwj½oiC,S§A±UbAo�150y½Bªµ½Anj/jo�
nB�½ApA�kµB́ C̄/k®T{Am£y½Bª̄�o�«nj»T{AḱM¥½Bw°½oU�¼{
¬A±®�S�®�½Aºr±§±®�Uc�w¾ÀT�A³M�ª�°ºjo¢̄B́]xoTv£An
�½o�pA»T{AḱMo¼�ºBµS§A±UpAºnB¼vMºBµ³̄±ª̄,y½Bªµnj/k̄jo�

/k½jo£¬Ao�BeK\�UKLw³�k{²jAj¬Bz̄k½ÀwA



   
   

 

E68²B£q½oMCS{AḱM°¡®µo�
ºAoMn¿j¬±¼¦¼«29³T{m£¤Bw³w»�Bµ»®¼a³�Sv½n°CjB½¬B½B{

/k̄A²jo�³®½qµ�Qó{¬An±Twn747njq¼ªUºBµS§A±UVAkeA
ÂX«/SwA¥Tµk®̄B«S§A±U³M<²nBTw>pB¼T«AT�o£�¦�UK§B]nB¼vM³T�̄
q¼̄BµS§A±U½oT́ MºAoM,²nBTw[®Q¥Tµj±{»«³T�£¥TµºAoM³�n±�¬C

/SwA²k{³T�o£o�̄nj²nBTw[®QS§A±U¬A±®�
,»T{AḱM©́«o«A½kM³]±U»M�§Bª«JAoiºBµbAoTv«»wnoMnj
nj³̄B�wBT«/j±{»«³T{Am£y½Bª̄�o�«³Mq¼̄¬CnA±½j°njºBµnB�{
ÓB��ÇM°»v®]ºBµnB�{T{±̄¥d«BµnA±½j½ApA»ioMq¼̄ B«n±z�

/SwA²j±M¤B�pºA³�UBMB½nA±½j¬k¼{AoiBM»�Ao£±̄n±Qo½°B~U



   
   

 B¼§BT½AnjS§A±U°»½±zTwjS¼��°

BµS§A±U/SwAo¼¢ªza°»«Aq§AS§A±Un±�eBµ¬BMB¼i°Bµ²jB]nj
/k̄nAj»~hz«nB�RB�Bw°k®{BM»«k®«nB�ºAnAjºnAjAºBµoT�jk®̄B«
³M°k̄nAj»«tBQAn¬B�«S{AḱM³�k®Tvµ»̄BL�Ao«S�¼�enj¬Ak®«nB�
o¼�T«°n±½�½BUS®w50pA³�k®®�»«S�B½nj»́]°S§A±UoµºApA
S�B½njAnS§A±UrnB{°k®¼z̄»«q¼«SzQnj¬BĹ ¢̄q�Ao«½Anj/SwA

/k½Bª̄»«
¬°kM»½±zTwj°j±{»«S�B½ºm�B�¤BªTwj»�B�ke³MS§A±Unj
njAnBµSwjn±�ekµj»«y½Aq�AAn»£j±§Co�i³�o¼{·Ø¦�BMtBªU
BM³�¬±MB�¤±¦d«/jq½n»«JC¬Cº°noM°k®�»«»½BwB®{j±ioMAoM



   
   

 

E70²B£q½oMCS{AḱM°¡®µo�
ºBµ©Tv¼w°SwA²jB«C»½±zTwjnB®�jq½n»«Swj��oMºA³ª�UnBz�
AnB́TwjJC̈o£ºA±µpA»̄B½o]BMSwjº±zTv{pAuQ³�²k®®��zi

/jo¼£»«
¥Ç�zMBÇµS§A±ÇU»̄BTwBÇMnBÇYC¥dÇ«°,B́�nBÇQ,»«±ªÇ��B«Anj
¬CnjqLw�Aoa¬k{{°nBM³�k̄A²k{»eAo�nAjnB¼{ºq¦�ºBµ³̄A±TwA
j±injuPw,jjo£»«³̄A±TwAjnA°}h{°j±{»«pBM�¼UB«±UAn±�M
/SwA²kÇ{ºk®ÇM¬B«py¼QBz¼QS§A±U¥iAj��±U/j±{»«³TvMj±hM
�½-»¢̄o�S§A±Uu½°ow�½³Mq́\«³̄A±TwA¥iAj�a±�ºB��
uQ/k{BM»«A±µ³½±́U©Tv¼w�½°²k®®��zi©Tv¼w�½-»½±zTwj
¬k{{°nBM²B¢̄C/j±{»«pBMJnjS.O.S³ª�U¬joz�BMnB�³ªUBipA
³̄A±TwA¥iAj³M°j±{»«²k®���pAºo¢½j}h{,njnB®�qLw�Aoa

/jqi»«



   
   

 n±QB¢®w°ºq§B«njS§A±U°»½±zTwjS¼��°

,»T®wºBµS§A±UoM²°À�,SwA»«ÀwAºn±z�ºq§B«³�®½Aj±]°BM
°k{°k«Cq�Ao«,Bµ¥Tµnj²jBTv½AºBµnA±v¼Q°»¢̄o�ºBµS§A±UºAnAj

/k{BM»«Bµ²jB]nB®�°Bµó{¼M³¦�B�nj
:jn±i»«©za³Mo½pºBµ±¦MBUBµS§A±Uºj°n°nj

/©½nAḱ¢̄�zi°²q¼�BQo¢½kªµºnB�ªµBMAnBµS§A±U
Keepourtoiletscleananddrytogether

/k¼®�̄u¼iAnS§A±UDonotwetourtoilets

/k¼z�MAn¬±�¼w²jB�TwApAuQFlushafteruse

/k¼½±zMAn¬BT½BµSwjWashyourhands

/k½q½ō¤B�{CDonotlitter



   
   

 

E72²B£q½oMCS{AḱM°¡®µo�
�o~Ç«nBLÇ�½ºm�BÇ�¤BªTwjpAºAk],»¢̄o�S§A±Uoµ¥MB�«nj
SwA�B�{°k¼�w¬B®a¬CS§A±U�¼«Aow/k̄A²jo�́Qk¼PwºA³§±e
njAnj±Çio½±~ÇU²k®®Ç�²jB�TÇwA°kÇzinj»Ç«ºA³®¼ÇÄC¬±̀ªÇµ³Ç�
ºB�Ç� B̈\ÇÇ̄A°jAoÇÇ�ATÇÇvz̄pAuQ/k®¼M»ÇÇ«�¼ÇÇ«AoÇÇwS¼�B�ÇÇ{
k½C»Ç«njS�oÇe³ÇMj±Çi³ÇMj±Çi,¬±�¼wºnq¼§ºBµ©za,S]Be
kÇe³ÇM»½±zTÇwjpAZnBÇinj/joM»Ç«°k®�»Ç«R±Ç{AnR¿±�Ç�°
pA»��ÇMnj/jnAjj±Ç]°Swj¶k®½±Ç{�½BÇ«°ºm�BÇ�¤BªTwj»�B�
/jnAjj±Ç]°Swj¶k®®Ç��zi©Tv¼w,Sv¼̄ºm�B�¤BªTwj³�BµB]
¬pH«±ª�³�k̄A³T{Bª£»UB«kiºk~T«�½»½±zTwju½°owoµºAoM

/k®Tvµ
ºBÇµS§A±ÇU½oU²q¼Ç�BÇQ³z�Ç̄�½jqÇ̄ºA²k®½Cnj:SwA²k{³T�£
³T{mÇ£¤BÇwpA/S�o£kµA±inAo�¬Ajo¢̄B́]nB¼TiAnjn±QB¢®wn±z�
oÇM³Ç�k̄joÇ�pB�C"jB{S§A±U" B̈̄³MAn»eo�ºAo]An±QB¢®wRB«B�«
/k̄±{»«ºk®M³]njBµ¥Tµk®̄B«n±z�½A»«±ª�ºBµS§A±U,¬CtBwA
ºBµS§A±U»̄B�«S¼��±«jo¼£»«nAo�¬Ajo¢̄B́]nB¼TiAnj³�ºA³z�̄nj
pAAnBµ³z�Ç̄k®̄A±U»«¬Ajo¢̄B́]°²k{}hz«n±z�½A<²nBTw[®Q>
nj³Ç�SwA»®T�£/k®®�S�B½nj»̄Bwn�À�AºBµ�w±¼�°Bµ²B£j°o�



   
   

 

n±QB¢®w°ºq§B«njS§A±U°»½±zTwjS¼��°732
°¼«pº°nu«AjC°¬BµjJCTiAk̄An±QB¢®wºo�̄¬±¼¦¼«4n±z�

/jnAj³ª½o]BµS§A±U¬±�¼wpA¬jo�̄²jB�TwA



   
   

 ³«B�¡®µo�°xnA±£²B¢TwjpB£��j

Ç½ABM/k̄q¼«C²Ao�A°k®vQB̄,»�BªT]Ao�̄pA°joµjBM��j°�°nC
pA»ÇioMnj/SwAo¼�T«�«A±]¡®µo�³MSLv̄B́ C̄»T{p¬Aq¼«j±]°
AmÇ��o�pAuQ¬BMq¼«²o�wownj»̄Bª́¼«o£A¬B\½BMnlCºBµBTw°n
°AmÇ�mÇ½m§gLÇ�·̄BÇz̄�°nC/SwAk®½B{±iBÇ̄¬BMq¼«ºAoM,k̄q̄�°nC
³MB{±̄B½�°j�o~«pAuQjAo�ApA»��M/SwA³̄Ao�{°S¼�B�S«À�
³�»§Benj,k®̄p»«²k�«pApB£Z°oiºAoM»zhMS½B�n�°nCnAjpB£
k��«pAAnAk�BMjBMZ°oiB́ C̄/SwA²k®̄pnB¼vM�°nC»Mo��«A±]nj

/SwAo½mQB̄¥ªdU¬Bz½AoM�°nC³�»§Benj,k®®�¥ªdUk®̄A±U»«
³M»¦ª�,nAjAk�B½°±MkMpB£Z°oinj}h{¤oT®�̈k�B«³�«B]nj
»T®w¥½BL�°�½A±�nj¥ª�½A°SwA²k®®�qÃªz«°q¼¢̄ARo�̄Rk{



   
   

 

E76²B£q½oMCS{AḱM°¡®µo�
!k®®�»«»�¦Ut±«B̄�Àiºo«AAōCJB�UnAÓB��M³�SwAS{p¬B®a¬C
n±�³MAnq®�o½±~U½A<¬±Ã¦QB̄¬B]»ÄAj>JBT�njjAp�{qQZo½A

:SwA²k¼z�o½±~U³MºA³̄AjBTwA
©zaºBµ»v¼¦¢̄A³¼¦�¬±Ã¦QB̄¬B]»ÄAjºAo�»̄Ao®hẅB¢®µnj»T�°
©�BhU°³��Ao«°A±�j³MAnnB�,kwn»«x±£³M»�±�z«ºAk�»MC
°»Td¦~Ç«n±Ç�³MAn[®zU³�¬CºAoM ±̈�ºBµk¼�wy½n°k̄Bz�»«
¬B]»ÄAjo�±̄<ºjBMCVB¼�©wB�y«>pA,k®®�¥~�°¥e³̄Bz®«Akik�
Ç½A,»Ç£jA±̄BÇiS«±~Çi³ÇM¬jAj³¦~¼Ç�ºAoÇMk®®�»ÇÇ«SwA±ÇÇinj
/jo¼¢M¬jo£oMAnS{p¥ª�JB�UnAS¼§±Ãv«°jo½mPMAn»¢T{m£¬B]pA
½AB«»®�½:k½±£»«³̄Ao¢{BioQ°j±{»«k¼�w°foẅo{Rk{pA°A

!©¼w±«B̄»Mnk�
k®½±£»«³�B\̄CBU,jnAjj±]°q¼̄ ±̂¦MpA»�½A±�njºnB¢̄AS{p½A
³ÇMt°o�·¦\eoMAoMnjR°oL]°¤À]BMnBLU¬CpAºjB«Aj²pBU»T�°
»½Ak�°kµj»«SwjpAnB¼TiA¬B\¼µ�o�pA,k®¼z̄»«³TwAnC©¦�S�µ
·T½±�³M°jnAm£»«¬BMB¼M³Moẅo{�o�pA¬CpAuQ°j±{»«ZnBi°ApA

/k®�»«�°ºÀ]³z¼ªµºAoM°jq½o£»«¬BTv�BQ
,³Tvz̄³¦\e³Mt°o�±̄pAS�nB�«,»£nA°C°ºnj³Mnjoª��½



   
   

 

³«B�¡®µo�°xnA±£²B¢TwjpB£��j772
B̈¢®́ MB̄³�ºjBMo�Bi³M,B®{C°Sw°jpA²k½oM°¥¼«B�°²jA±̄BipA²k®�

/SwA²k{ZnBi°ApA
¬k¼̀ ¼ÇQ¬CKLÇv«³Ç�B«»£k̄pnjBµ»£nA°C°Bµºnj³Mnj³a°

///SwA²j±Mk��«pAºjBMºAk�



   
   

 ¬CpA³®¼́MºnAjoM²óM°JÀ�B�

nj³�²j±§CRB\½qLw³MSLv̄B«n±z�»T{AḱMRB«B�«y¼Qºk®a
óÇ{̈BªÇU³M,k̄±{»«ºnB¼MCJÀ�B�BM³�ºA²k{ºnB�ºqLw��B®«
B́®ÇU³̄n±Mq«RB\½qLw,RB«B�«½Ao�̄nB́�A�L�/k̄jAjnAkzµ¬B®¼z̄
nj³�¦M,k̄±{»«²j±§CBµ¥¢̄A°BµºoT�BM¬±a»½ApºnBª¼M Äo]A�w±U
�w±U¬CJm]³�jnAjj±]°Jow°̈±¼«jB�¬±a»«±ªw,JÀ�B�
³M p̈¿/j±{»«¬B£k®®��o~«nj«q«ºBµS¼«±ªv«³Mo\®«BµºqLw
ºnB¼MCBµó{·ªµºA³¼{Be»�AnAnj¿±ª�«ºqLw�nAq«³�SwAo�mU
ºk®«j±w°º±�nB¼vMj±�,JÀ�B�\§k̄k�T�«¬AnB�ºqLw/k̄±{»«

/j±{»«J±vd«BµºqLwk{nnj
³ÇMAn¬BUo�̄,k¼�«B½SwAo�«JÀ�B�\§³�®½A¬k{{°nºAoM
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xnB¢̄·T{n³MJÀ�B�n±«Anj»¦¦ª§A¼M¬BwB®{nB�pAU°j³�ºA³§B�«

:©¼®�»«K¦]k̄A²jn°Cnj

?Sv¼aJÀ�B�\§
¥ªdTÇ«³Ç�SwAJÀ�BÇ��½²k̄BÇ«»�BÇMRBM±ÇwnJÀ�B�\§
ºow�½SdU°²k{²j°q�A½o¦�²jB«½A³M/SwA²k{»½Bµy®�A°
ºpA±µ»M�¼d«nj³�»�±̄,¬CR¿±~d«�A±̄ApA/jo¼£»«nAo�RB¼¦ª�
,¬C¬A°Ao��A±̄ApA»�½³TL§A,SwAoU©́«²k{³½q\UBµºoT�BM³¦¼w°³M
,j±�¬A±®�³MJÀ�B�\§�o~«pA¥�Bek½A±�/SwAJÀ�B�\§
\§/k{BM»«¬BµB¼£ºAoM»½Am�²jB«jB\½A°�Bi»�½q¼��½Ao{j±Ĺ M
³M³§Fv«½A³�k{BM³T{Aj»§C²jB«k�nj65pAy¼Mk̄A±U»«JÀ�B�
j±Ç�BM³v½B�«nj/k®�»«�ª�¬CnjJCS�oej±Ĺ M°�Bi³½±́U
pAtoUKLw³MB«A,SwAo�v�»LwB®«o½jB�«ºAnAjJÀ�B�\§,»̄A±¼e
»�±Ç̄,»Ç½Am�²o¼\̄pnj¼¢®wRAq¦�o½jB�«y½Aq�A°ApºnBª¼M Äo]A
¥Ç«A±Ç�/jnAjj±]°j±�¥�{³MJÀ�B�\§pA²jB�TwAºAoMS«°B�«
,BµºoTÇ�BM»¦�A²°o£4¥«B{JÀ�B�\§nj²k̄B«»�BMºApºnBª¼M
pA�k̄AºjAk�Uo¢½jº±wpA/k®TvµBµt°o½°°Bµ³TiB½�U,Bµ̈o�



   
   

 

¬CpA³®¼́ MºnAjoM²óM°JÀ�B�812
JÀ�B�\§njB́ C̄²kª�jAk�U°k®TvµApºnBª¼MºA²j°nºBµºoT�BM
°º±�¦eºBµ̈o�)¥¢̄AºBµ̈o�°ApºnBª¼MºBµºoT�BM/k®Tv¼̄�B̄o�i
²k̄pJÀ�B�\§nj�½Ao{K¦�Anj(ºnA±̄ºBµ̈o�°»MÀ�ºBµ̈o�
¿BMRnAoeRB]njBµ̈o�½A©hU¬joM¼MpAºAoMÁ±ª�«/k®̄B«»«»�BM
RÀ�z«°BµºnBª¼MKLwk®̄A±U»«ApºnBª¼MºBµ³TiB½�U/SwA p̈¿
¬BMq¼«¬kMpAZnBinjk®̄A±U»ª̄Bµ³TiB½�U½A/k̄±{»̄A°Ao�ºA²j°n

/k®̄BªM²k̄p
¬±a°k̄nAjj±]°JÀ�B�\§njBµt°o½°pAºjB½p�A±̄A¼®̀ ªµ
ºBµS¼§B��½A¬jo�}hz«ºAoM»LwB®«»µB¢z½B«pCºBµx°np±®µ
/SwA²k¼{±Q³¦Ãv«½A»��A°S�w°,Sv¼̄toTwjnj»w°o½°

JÀ�B�pAºnAjoM²óM
njJÀ�BÇ�Ç\§pA²jB�TÇwAkÇ̄A±U»Ç«²k®½Cnjo½p¥ÄBv«³M³]±U

:jpBwJ±¦�«°o½mQ¬B�«AAn»�AnpºBµ¼«p
©Tv¼w³M²jnA°RAq¦�nAk�«yµB�KLw³�»UB¼¦ª�°¼̄A±�jB\½A:¤°A
\§,¤Bwk®a�o�³\¼T̄nj°j±{»«»T�®�ºBµ³§BMp�w±UJÀ�B�
/S{AjkµA±i»̄k�«jA±«j±Lª�Ś]pAAnºoT́ MS¼�¼�JÀ�B�



   
   

 

E82²B£q½oMCS{AḱM°¡®µo�
:jAjyµB�o½pºBµx°nBM¬A±U»«An»½ApºnBª¼MRÀ�z«:̈°j

55ºB«o£jB\½AKLw³�ºA³½q\UºBµS¼§B��¼enjAnj±�k¼§±U-�§A
/jAj³«AjA³T�µk®aºAoM,j±{»«jAo¢¼T̄Bw³]nj6åBU

±¼T�A±½jAnRB�z�zUpA²jB�TwA-J
�¦Th«ºBµ¬B«pºAoM¿BMRnAoeRB]njpA²jB�TwA-Z

»½B]BUjAj̈ B\̄Ak½BMAnS�jS½B́¯,³§BMp»T{AḱM�j¥ª�nj:̈±w
/j±{³TwB�o¢½jk«B]jA±«nAk�«pA°²k{\§nAk�«y½Aq�AW�BM³�
njRAq¦Ç��odÇU¼®̀ ªµ°¬BµB¼£³¦¼w°³M¼¢®wRAq¦�Jm]nAk�«
Jm]¼¢®wRAq¦�»̄B«p/SwAoTª�ºk¼wAºBµ�BipA»½B¼¦�ºBµ�Bi
/k{BM²±¼«B½³̄Aj¬BµB¼£pAºA²jB�TwA¥MB�yhM³�k®TvµoUo�i©�²k{
²jB«½A³TL§A/SwA ±̈¼«jB�,¼¢®wRAq¦�BM³�MAnnj»̄Ao¢̄½oU©́«
»UAq¦�BM³v½B�«njB«A,jnAk̄»ªwS¼�Bi¬Bv̄AºAoMRAq¦�o¢½j³MSLv̄
�BinjºoTz¼M�odU�¼®wnC°¥�¼̄,̈°o�,º°n,²±¼],Jowk®̄B«
Bµ̈Aj¬kMnj»�o~«ºAm�³¦¼w°³Mk®̄A±U»«RAq¦�½A³ªµ/jnAj¬BµB¼£°
,»̄À�Ç�»¢®µBªÇµyµB�,³\¼£ow:o¼�̄»UÀ�z«KLw°³T�B½�ª\U
»£k®®Ç�{,ºA³̀ ¼µBÇ«¤oT®Ç����°³��BeyµB�,»½B®¼MRnk�yµB�

/k̄jo£ o«°ºn±�,S¼ªwS½B́¯nj°¬A±hTwA



   
   

 

¬CpA³®¼́ MºnAjoM²óM°JÀ�B�832
Bµ¥ª�§An±Twj°¼̄A±�

³T{AjRnB�̄JÀ�B�\§pA²jB�TwAjn±«njk½BMo�B̄ºBµ¬B«pBw
»T{AḱM½pA±«njS�jS½B́¯BMo«A½A³�k®®�¥�Be¬B®¼ª�A°k®{BM
ºAoM°SwA¥�z«JÀ�B�\§¾Aq]AºAoM»T«Àw¼¼�U³TL§A/j±{̈B\̄A
ºn°C�°»µB¢z½B«pCRB�¼�dU³M»w°o½°RÀ�z«°¥ÄBv«»wnoM

/jnAjpB¼̄¿BM
n±�³MBµAm�nj¼¢®wRAq¦�pAo�i»MºBµS�¦�¬Aq¼«,»�o�pA
yhM,¤±~d«�±̄,�Bi�±̄)k®̄B«¥«A±�pA»¦¼i°²k{¼¼�U»L½o�U
¬kMjnA°Am�¬jn±iBM³�ºq¦�nAk�«nj(A±µ°JC°¤±~d«»�o~«

///k̄nAm£»«o¼YBUk̄±{»«
j±Ĺ ÇMKLw,JÀ�B�\§njj±]±«¬r°oT¼̄°o�v�KwB®«o½jB�«
»�o�pA/j±{»«»�AnpR¿±~d«ºAoM»½Am�²jB«¼«BU°�Bi�½Ao{
»�Anpo¼�¬BµB¼£°¥£k¼§±UoTvM³�»½Bµ¼«pnj¬A±U»«JÀ�B�\§pA

/jo�²jB�TwASwA
p±®µRAq¦��ª\UpA¥�Be³TiB®{B̄RAo�ipAtoU,¬Ak�T®«o�̄pA
BÇM³�ÇMAnnj»ÇUAno�«��°³M�Mo½lRBvw±«�½±zUKLw°²k̄B«»�BM

/j±{»«oTz¼Mºo¼£Shw°JÀ�B�\§�o~«



   
   

 

E84²B£q½oMCS{AḱM°¡®µo�
/k{BM»«o�v�±¦¼�20°¬r°oT¼̄±¦¼�20ºAnAjJÀ�B�\§Uoµ
³MJÀ�B�\§k�nj5åBU4åj°kenj³�kµj»«¬Bz̄RB�§B�«
öÇ£±¦¼Ç�15BU1åj°kenj°²k{³½q\U¤°A¤Bw¬Bªµnj³T�nnB�
³TL§A/SwAj±]±«JÀ�B�\§Uoµnjo�v�̈ o£±¦¼�1åBU7°¬r°oT¼̄
�w±U,j±{��A°¬BµB¼£�o~«jn±«³�½ApA¥L�jA±«½ApAºnAk�«
³MSLv̄¬BµB¼£³�½A³M³]±UBM/j°n»«¼MpA»½±zMC¥ª�B½BµºoT�BM
nAk�«nj»Tek̄A±U»«JÀ�B�\§,k̄nAjpB¼̄ºoTª�o�v�³M,¬r°oT¼̄
¥ª�«¬r°oT¼̄pA²jB�TwA»�o�pA/k{BMo�v�pA»M±i�L®«©µ1åt/ha
ºBµ²B£Aoa°»®¼«pK¼w,RÀ�k®̄B«¬r°oT¼̄º¿BM�o~«BM¬BµB¼£ºAoM

/SwA p̈¿»�±®~«

:�L®«
UTAHScience2000

57³d��-¬A±]B�nkªd«°ºnAjó{¬BveA¼ª]oT«-j¿k®PwAu�nk¼«k̄±ª½n
»ª¦�RB�À�A-©µk\µ¤Bw-2²nBª{-82-nlC-



   
   

 °̈jyhM

SMB]A°S§A±U,»½±zTwj

»�{qQ²B£k½jpAZAq«



   
   

 (Defecation)ZAq«SMB]Aºr±§±½q¼�

<S]BeºB��>¬AkM B̈�RB¼MjA°oª¦�nj³��±�k«��jB½ZAq«SMB]A
°²j°nSwAnpAR¿±�Ç�¬kÇ̄An¬°o¼MºAoM»UB�oeoYAnj,k̄A³T�£q¼̄
»¦ª�k��«oT�®�wA°jºjAnÄ °Ak«°�¼̄±U�BL�̄A/j±{»«¥�Bek��«

:SwA²k̄nAjpBM°ºjAnA
�½oT�®�wA½A:(Internalanalsphincter)k��«»¦iAjoT�®�wA(1
nAo�k��«¥iAj�o�nj³¦�B�ÀM³�SwA�B�³̀ ¼µB«pAº±�¦e²j±U

/j±{»«�½odU�¼UBPªw»L~�²B¢Twj³¦¼w°³M°³T�o£
³̀ ¼µBÇ«pA³Ç�:(Externalanalsphincter)k��Ç«»]nBioT�®�wA(2
,SwA�¼UB«±Çw»L~Ç�©Tv¼Çw¬B«oÇ�³ÇM°³T�B½¥¼�zUºjAnA��h«
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¬CjB\½Ax°n³�k{BM»«��jtB��̄ApA»{B̄ZAq«SMB]A¥ª�Á±ª�«

:SwAnAo�½kM
JB~�A²AnpA¬An°CRB�½odU,k¼wn²j°nSwAn³M�±�k«³�»«B¢®µ
uPw°k̄jo£»«¥�T®«»�±{�Bh̄|BiRB���³M�½oTwB£±P¼µ°»®¢§
-°n¼ÄBQ¬±§±�³M�¼UBPªwAnBQºBµ³T{n¤±�nj»wB��̄A»L~�¬B½o]
oT�®�ÇwAnB́Ç«°ºj°jRB�oek¼§±UBM°³T�n²j°nSwAn°k¼Ä±ª¢¼w
���³�ºjAo�Anj°¬AjAp±̄nj/j±{»«KLwAn��j²k½kQk��«»¦iAj
¼ÄBQyhM²jAnA¬°kM°nB�j±i³¼¦hUKLw��jtB��̄A,k̄A²k{�Bh̄
³ÇMAn��j»�¼L�tB��̄Ak̄A±U»«»�¼L�jo�³�»§Benj,j±{»«²j°n
BUAnn±Mq«²k½kQ°²jo�nB́«JB~�Aºq�o«²B¢Twjk½k{S¼§B��³¦¼w°
,tB��̄Ap°oMBM¬B«qªµo£A»§°/jpAk̄A�½±�U³MKwB®«�½Ao{¬k{KwB®«
³¦¼w°³M,k½C»«oU¿BMq�Ao«pA³�»L~�¬B½o],k{BM©µAo�q¼̄S¼��±«
�½nj,k®�»«S½±�UAn�±�¥ª�¢§��°©�{ºBµ³̀ ¼µB«�BL�̄A
ºBµ³̀ ¼µB«�BL�̄A/k®�»«�L�®«AnRÀ��}h{,»�¼L���j¥ª�
�ª�ª¼z̄nj¬jn°Cn°p³M»̄BTvQºoL®a»�B®]³̀ ¼µB«²s½°³M¬jo£
j±]±«jA±«,©�{¥iAjnjnBz�¬joM¿BMBM�½o�½kM°k®�»«ºoY±«

/j±{»«²k̄Ank��«Sªw³M²j°nSwAnnj



   
   

 

ZAq«SMB]Aºr±§±½q¼�892

ZAq«SMB]AtB��̄Ac½ozU

�±�k«K¼�oU
n̈B́a�½;kµj»«¥¼�zUJCAn�±�k«̈ nB́a³w»�¼L�S§Benj
ºBµºoT�BMk�nj30j°kenj:k{BM»«o½pk«B]jA±«¥«B{²k̄B«»�BM
3BÇU2,»̄k�«jA±«k�nj2åBU1å,»Moak�njå.2BUå.1,²jo«
²kz̄©�µ°Si±wºBµSªv�q¼̄k�nj3å�½jq̄°¼ÃU°oQk�nj



   
   

 

E90²B£q½oMCS{AḱM°¡®µo�
ºBµ³Ç̄AkÇ¢̄n¥XÇ«,»Ç{nA±Ç£ºBµ²o¼{njj±]±«�zio�B®�B½Am�
/jnAjj±]°�±�k«nj»MoaºjB½pnAk�«°»§±¦wkÄApjA±«°º°Ao��
j±]±Ç«³̄Ap°nºAm�nj³�k®Tvµ»MoaºBµk¼wABµ»Moa½ApA»Tªv�
BµºoTÇ�BÇMpA²k{k¼§±UºBµ»Moao¢½jSªv�°k̄A²kz̄Jm]°²j±M
njj±]±Ç«(Urobilin)¼¦¼ÇÇM°n°A°(Stercobilin)¼¦¼M±�oTÇÇwA/SwA
R¿±~d«j±]°S¦�³M�±�k«º±M/k®µj»«ºA²±́�¡̄n¬C³M,�±�k«
ºAm��±̄°²j°nn±¦�ºB́M°o�¼«¬Aq¼«KveoM°SwA¬CnjBµºoT�BM
,(Indol)¤°k®½Aj±]°pA»{B̄�±�k«º±M/k®�»«R°B�U,²k{²jn±i

/SwA²n±�§±w¬rnk¼µ°B́ B̄TQB�o«,(Skatole)¤±UB�wA

¬±T½B£ºr±§±½q¼�:�L®«



   
   

 xnA±£·§±§ºBµpB£

:k®½C»«k½kQ�½o�³wpAºA²j°nºBµpB£»�¼L�n±�M
A±µ�¦M(1

BµºoT�BMjo�¦ª�oYAnjo¼ªhU(2
xnA±£·§±§¥iAj³M¬±ipABµpB£nBzT̄A(3

j±{»«¥�BeBµºoT�BMoYAnj nqM¶j°nºBµpB£pAºA²kª�Sªv�
¬BTÇ«³Ç�»Un±Ç�nj²BÇ£/SwA¬r°nk¼Çµ°¬BTÇ«,�¼®Mo�pB£¥«B{°
,jq¼Ç«Cnj»�BÇiSLÇv̄³ÇM²kÇ{�¦ÇMºA±Çµ¬s¼Çv�ABÇM¬r°nk¼ÇÇµ°
/j±{»«��jºnAjAk�Z°oiBM³�jn°C»«k½kQºnB\�̄A¥MB��±¦h«
»§°,kÇ̄nAkÇ̄±ÇMBµpBÇ£Ç½A/k®TÇvµ�¦ÇM¥�BÇeoTz¼ÇMRpA°¬s¼Çv�A
¬jn±ÇioÇYAnj)²n±�§±Çw¬r°nk¼Çµk®̄BÇ«,nAjjo£±Ç£ºBµpBÇ£j±ÇÇ]°
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pB£Z°oïB¢®µnjkMº±MjB\½AKLw¤±UB�wA°¤°k̄AB½°(�o«©hU
-B¼ÇM±§-j±hÇ̄k®̄BÇ«fB�Ç̄ºBÇµAmÇ�³M ±̈w±«BµAm�pA»��M/j±{»«
pB£jB\½ABµAm�o½BwpAy¼M�od«nB¼vMºBµAm�°RÀ�-pB¼Q-©¦�

/k®®�»«
B½°jnA°pB£oT¼§1åBU7j°ke³̄Ap°n�w±T«n±�³M nqM¶j°nnj
pBÇ£oTÇ¼§»¦¼Ç«15ååBÇU5ååpAy¼M³̄Ap°n³�¼§Benj,j±{»«jB\½A
p°nnjnBÇM12BÇU8�w±TÇ«n±Ç�³MpB£��jRB��j°j±{»ª̄ZnBi
»�¼LÇ�o¼Ç�,k{BÇMp°nnjnBÇM2åpAy¼ÇMpBÇ£�Ç�jjAk�ÇUo£A/SwA
¤BÇenjjoÇ�oÇµ³Ç�ºpBÇ£¬Aq¼Ç«³MBµ²j°nnjj±]±«pB£¬Aq¼«/SwA
/SwAo¼�TÇ«,k�¦M»Ç«toTÇwA�Ç½AoÇ{nj²s½°³M¬jp�oe°¬jn±i
o¼YBUpB£k¼§±Unj,BµºoT�BMS¼§B��¬Aq¼«°Am��±̄,jAo�A»e°n�½Ao{

/k̄nAm£»«
S¼§B�Ç�y½Aq�A³M³�̄CpAy¼Mk��«pApB£ºjB½pnAk�«��jH«±ª�
°j±MkµA±i nqM¶j°nRB�oey½Aq�A³M�±Mo«k®�Ak¼Q�BLUnABµºoT�BM

/k̄jo£»«��j,k̄±{Jm]³�̄CpAy¼QRB�oey½Aq�ABMBµpB£
k®½±£»«kMB½�ª\UxnA±£³§±§nj�nB�T«¶pAk̄ApAy¼MBµpB£³̀ B̄®a
»µBÇ£,©Ç�{ºoÇQ,»®¼¢®wtBveAK]±«³�SwA²k{�nB�"g�̄"



   
   

 

xnA±£·§±§ºBµpB£932
�°nCBM²Aoªµ³®¼w·v��jnj°u�®UºnA±{j,»ª�{J°B®T«ºBµjnj
¼®Çap°oÇM,j±Ç]°ÇÇ½ABÇÇM/k{BM»ÇÇ«k��ÇÇ«pApBÇÇ£Z°oÇÇi°¬jp
tBÇvejAoÇ�Anj/jnAkÇ̄»Ç̄A±hªÇµg�Ç̄�½o�ÇUBÇM²nA±ªµ»UBwBveA
¼ÄBÇQ¥Ç¼§j³ÇM,j±Ç{k¼§±ÇUºjBÇ�jAoÇ�A³ÇMSLÇv̄ºoTz¼ÇMpB£³�̄C»M
¬BªÇµ,²jBTÇ�A Äj³ÇMºBµpBÇ£³ÇMSLÇv̄ºo½mÇQ�½odÇU·̄BTÇwC¬j±ÇM
Ak¼ÇQg�Ç̄oÇYAnjxnA±Ç£¤ÀTiAnBajjAo�A³�j±{»«�nB�»wBveA
,k®�»Ç«jB\Ç½AAnS§BÇeÇ½A³Ç�ºnBª¼ÇM½oU©́«°½oU�½B{/k®®�»«
g�Ç̄pA³Ç�²B¢̄B«nj³M¼�]Ao«K¦�A/SwAo½mQ�½odU¶j°n¬B¢̄Bz̄
¾±w¥X«BµºnBª¼MpA»��Mnj/k̄nBajºnBª¼M½A³M,k̄nAjS½B�{©�{
¶j°nnjB́ C̄o¼ªhU³\¼T̄nj°jA±«pA»��MJm]̈k�¥¼§j³M,Jm]
°©�µnj¤ÀTiAnBaj³�ºjAo�Anj¼®̀ ªµ/j±{»«k¼§±UpB£, nqM
³M°²k{ nqM¶j°njnA°Jm]¬°kMjA±«½A/k®Tvµºk®�jA±«Jm]
k®̄B«»Mm]¾±w�±̄oµ°n½ApA/k̄±{»«¥½kLU�¼®Mo�pB£°¬r°nk¼µ
njpB£k¼§±U»�¼L�o¼�¥¦�JBve³Mk½BMAnpBT�¿j±Lª�°�B¼¦wºnBª¼M

/S{Am£Bµ²j°n



   
   

 

E94²B£q½oMCS{AḱM°¡®µo�
:�MB®«

ºBµºnBª¼M}~hU�±�-¬Bzinjpo«Ao�oT�j/Bµ²j°nnjpB£�ª\U°©�{g�̄(1
jnj³¦\«Ç»TźMk¼́{»�{qQ ±̈¦�²B¢z̄Aj»ª¦�RB¼µ±��-kL�°»{nA±£

/1382ºj34²nBª{-̈nB́a¤Bw-30-31|
k¦]197å-̈±wNBa-¬±T½B£n±UnCn±v�°oQ/xnA±£·§±§njj±]±«ºBµpB£(2
/¬AnB�ªµ°R°keAJ±��½oT�j³ª]oU,óaRAnBzT̄A-1126³d��-̈°j



   
   

 ��jºr±§±½jAn

k̄A±U»«,»�¼L�o¼�jnA±«njB½°»�¼L�S§Be³M³a�±�k«��j²k½kQ
ºóÇ{RB«kÇioÇ£A|±~hM,j±{»�BªT]A²k½k�RÀ�z«K]±«

/k{BM³T{Ak̄An»�BªT]A¥ÄBv«½A¥eºAoM p̈¿RB̄B�«A
¬±§±�³¼�M»Te°k¼Ä±ª¢¼w±T�n»eAo]°»¦iAj�¦Th«ºBµºnBª¼M
B½©¼«oU°�z�/k{BM»�BªT]ARÀ�z«½A°q]k̄A±U»« nqM²j°nB½
³ª¼M»�BªT]AS{AḱM°»~h{S«Àwo�̄pAAnjo�BµºnBª¼M½A¬B«nj
ºA³¼¦hÇU»Ç�Ao£±T�°oÇQ B̈Ç̄³ÇM�±�kÇ«�Ç�j»¢̄±Ç¢a³�§B�Ç«/k®�»«
½A»wnoM¤B��B½�¼«B®½Ajx°n�½(EvacuationProctography)
BÇ½¬±§±�ºBµn±«±U�z�°»wnoM³ao£A,SwA�½r±§±½q¼�jo�¦ª�
»§°,jo¼£»«Rn±�jnAk̄BTwA©½nBMRB̄BdT«ABMJm]¾±wºBµ̈nk®w



   
   

 

E96²B£q½oMCS{AḱM°¡®µo�
³�j±{»« B̈\̄A�±�k«��j¤Benj©½nBMBMk¼Ä±ª¢¼w±T�n³¼eB̄»wnoM
°¤B́wABM²nA±ªµºj±��¬±§±�ºBµn±«±U/SwA»~~hUnB¼vM»̄BdT«A
ºq½n¬±Çi°jAkÇv̄A°Sw±L½BM»§°q̄¬±§±�°�±�k«nj»�h«¬±i
¥MB�°»®¦�ºq½n¬±iB½ ±̈T�npA(S½°n¥MB�)�¼Q±�w°o�B«c�A°
BÇM nqÇM²j°n¬BdTÇ«A²kÇ{jBÇ½jnA±Ç«nj/k®Tvµ²Aoªµk��«pA¬k½j
°»Q±�w±T�n,»Q±�w±̄±§±�,©½nBM°A±µ³̄B£°jK]Be²jB«B½SwAoT®�
¾±wjnA±«nj°<|±~h«³§±§BM nqM²j°n¥iAj¬k½j>»Q±�w°oL¼�
Ś]nj¼ÄBQ³M¿BMpAB½jAo£³T̄C³¼�®UB½�½nBM²j°npA©½nBMn±L�Jm]

/k®Tvµºo¼£»Q¥MB�Bµ²j°nS�oe
,�wA»U»w,»�Ao£±̄±wBMB́ C̄�nA±�|±~hM°BµºnBª¼M½Aj±i
/k®{BM»«ºk®M³¦eo«B½ºo¼£»Q°»wnoM¥MB�ºC/nC/̈ A°u�½A³�{A

oM(»�Ao£±��jB½ºA³¼¦hU»�Ao£±T�°oQ)�±�k«��j¤BenjºnB¢̄±UoQ
:»¢̄o�S§A±U³¼L{ºnAqMAº°n

(EvacuationproctographyorDefecography)
¤BÇenj,�±�k«��jnj¤B�{A°¢§��K¼�nBaj¬AnBª¼MjAk�U
S�oz¼ÇQS¦Ç�³ÇMoTz¼ÇM¬AnBª¼ÇMjAk�U�z�³M�±Mo«³�SwAy½Aq�A
An¬AnBª¼ÇMÇ½Ak�nj80/SwA»̄B«njºBµx°nnjo¼¼�U°ºr±§±®�U



   
   

 

��jºr±§±½jAn972
nAoÇ�¤BÇw55BÇU35¼®wnjB́ C̄k�nj70³�k®µj»«¥¼�zU¬A±̄BM

/k̄A³T�o£

:j±{»«̈ B\̄A�±�y½B«pC¬CK]±«³M³�»®¼§BM©ÄÀ�
³�k®Tvµ»�B{,��jnjjB½p¤B�{AB½°¥«B�B̄��jpA¬AnBª¼M:Sw±L½-1
²j°n¬±¼wB®½rA±̄AB½uQ¿°oQk®̄B«»¦ÄBv«SwA�ª«��j¤B�{Anj
k��Ç«pA�BhÇ«»Ç£jp¬°o¼ÇMBÇ½BÇµ²j°nt±Ç�TÇ�n©Çµº±ÇUBÇ½
°ºnB�Twj³MpB¼̄¬AnBª¼MpA»��M,k®{BMbo�«(Intussusception)

/k®®�»«Ak¼Q¬kMS§Beo¼¼�UB½Swj�ª�
k̈Ç�S¦Ç�³Mo½ptBL§¬k{�¼X�pA»�¼�ºnB¼TiA»M:ºnB¼TiA»M-2
AnoUk½k{jnA±«BU °̈Ak«°�k̄ApA�±�k«��enjoT�®�wA»ÄB̄A±U
,�±�k«��j³M¬jo�o���d«³MÀTL«jAo�A³�½n±�³Mk®µj»«¥¼�zU

/k̄o¼¢MAn��jº±¦]k®̄A±U»ª̄o¢½j
�BÇ̄jnj��j³�k®Tvµ»½B́ C̄,k̄nAj��j¤B�{A³�ºo¢½j¬AnBª¼M
ºk��«keA°©ip̈°nk®wÁ±ª�«³�k̄nAjºk��«ºq½n¬±iBM²Aoªµ

/kµj»«¥¼�zUAn¬AnBª¼M½A}¼hzU
ºB�C�w±UnBM¼§°AºAoMºjÀ¼«1964¤Bwnjx°n½A:�¼®�U



   
   

 

E98²B£q½oMCS{AḱM°¡®µo�
/j±ÇMB½±QB½�¼«B®½j»wnoM�½³�k{²jAjbo{(Burhenne)µn±M
º°¬AnB�ªÇµ°(Mahieu)±¼µB«ºB�C�w±Ux°n½Anj»UAo¼¼�UGk�M
³L�]º°nnBª¼M³�SwA»§Benj̈±T�ny½Bª̄¥«B{�¼®�U½A/k{²jAj

/kµj»«̈ B\̄A�±�k«��jBM»�¦Th«ºBµn±̄B«°³Tvz̄»�±~h«
©¦¼�B½SMBYºBµ©¦¼�nj¥eAo«̈ BªU/jo�K]BeAn¥Ĺ«k½BM¬B̄pnj
/kz�»«¤±�³�¼�j15y½B«pCRk«,k̄±{»«�L�»Ä±½k½°ºnAjoM
¬joÇ��ª]B½,Bµ¥P�(Squeezing)¬joz�pAk®UnBL�̈p¿ºBµn±̄B«
k̄±w�½BMSwA�ª«Bµ©̄Bi¬rA°¬jo�K]Be/̈p¿nAk�«³M©½nBM

/jo½mQRn±�o½pbozMB½»§±�

¬B̄p¥Ĺ«¬jo�K]Be
³Tz�CºnB¢¼w¬±P«BUpA³�SwÄ p¿¬B̄p¥Ĺ«o½±~UºpBwAk]ºAoM
k®̄BÇ«)K]BÇe¤r¬±P«BÇU¬CpAoT́ ÇM°JCnj¤±¦dÇ«K]Be²jB«³M
/j±{²jB�TwA,Sw¿BMSwAoT®�ºAnAj°¼ÄBQPHBM°¥½oTwA³�(Aci-jel
³M²k¼MA±i>Oat±T¼M±�j¤AoU¿B½(Lithotomy)»«±U±T¼§S§Be³MnBª¼M
uPw,j±{»«¤B®½rA°²o�ejnA°³¼�®U³§±§�±̄°²k¼MA±i<Oaº±¦́Q

/j±{»«ZnBi³§±§°�½nqU¤r



   
   

 

��jºr±§±½jAn992
±̈T�n¬jo�K]Be

pA¬CK¼�oÇUnj³Ç�²kÇ{Swnj�±�k«³¼L{ºo¼ªiB½�¼¦�©½nBM
±̈TÇ�n¥ÇiAj³M²jB«½A/SwA²k{²jB�TwA�±¦h«»®¼«pK¼w³TwBz̄

/(j±{»ª̄³¼�±UoU�¼�n©½nBM)j±{»«²jBTwo�
/j±{»«²jB�TwAºkQ±Un°AKva�½nqU¡®�U�½pA©½nBM�½nqUºAoM
©\e°²j±M_®½A©¼̄o��³M°oT«»T̄Bw5å¤±�³Mk½BMK]Be²jB«©\e
¥dÇ«/k½Bª®ÇM��jtBveAnBª¼M³�k{BMºke³Mk½BM»®¼§BMK]Be²jB«
B½kª�³MnBª¼MuPw,j±{»«}hz«K]Beo¼ªi�½BMk��«fAn±w
j±{»Ç«S½AkÇµ�¼«B®Ç½Aj³�§B�Ç«ºAoÇM»¢̄oÇ�S§A±ÇU³¼LÇÇ{ºq¼ÇÇa

/<±���½nB�̈ B\̄A¤BenjºnAjoLv��>
(Levatorani)k��«²k̄oM¿BMºBµ³̀ ¼µB«�BL�̄AS¦�³M��jS§Benj
/k½C»Ç«y¼Q¢§��T�n¿BMB½(Lift)¬jo�k®¦MS§Be¤BT�n±M±Q°
±̈T�n³½°Ap³�own±̄B«BM"¤B¼�v½A»T½p°oM±U"¤B¼�v½A»¢Tv]oMº¿BM
,�Ç�jS§Benj/j±{»«u��oM¬jo�k®¦M²k½kQnj°²k{¼ÄBQ³M°n
/j±{oµB�»«Ak�¥w±T�nSwA�ª«,k��«pAK]Be²jB«Z°oiª�
/j±ÇMkµA±i¼ÄBQ³M°n̈ ±T�n³½°Apq¼̄ (Straining)¬jpn°pS§Benj
½ABM,j±{»«²k½j³½°Ap¬Bªµ,jjo£¤Bª�A¬jpn°pn±̄B«o£A��jpAuQ



   
   

 

E100²B£q½oMCS{AḱM°¡®µo�
�¼�i»«Ak�¥w±T�n/SwA²k{©\e©�B½»§Bi¤BT�n¤±P«C³�R°B�U
»®�½¥w±T�n/SwA»�¼L�ºBµ¬±¼wB½nA°¾q],¬A±]¬A±̄BMnj�w±T«B½

/³̄BX«B½¬rA°²o�e�o�³M ±̈T�nS�oe
R°B��¬CtBwAoM°²k{nB¼�«³�SwAºq¼a¤BT�n±̄C³½°Ap³LwBd«
»�¼L�¬Aq¼«¤Be½ABM,k{BM³]nj12åpAoTz¼Mk½BL̄³½°Ap½A/j±{»«
¬joz�nj/SwA³]nj95n±�m«³½°Ap¼¢̄B¼«/SwA³]nj7å³½°Ap½A
kMB½»«yµB�"³]nj26BU6"³]nj19³M¬A±̄BMnj³½°Ap½A©́MBµ¥P�
T1¤BT½rBwºBª̄BM/j±MkµA±i"³]nj45BU12"³]nj28¬Ajo«nj°
²k{³¼́ U»�Ao£±��j³¼L{o½°B~U¬jpn°pS§BenjºC/nC/̈ Aºo¼£o½±~U
n°pnj¼¢̄B¼«³½°Ap/j±{»«©��±�k«��j°¬jpn°pnj³½°Ap½A/SwA
1å8BÇU75¬Aq¼Ç«³ÇM"SwA³]nj103j°ke¬A±]ºBµ©̄Binj¬jp
/SwA³]nj98¼¢̄B¼«°³]nj123BU67¬Aq¼«¬Ajo«nj;"³]nj

nj(oT«»¦¼«6,26)oT«»¦¼«16SeAoTwAnjºk��«ºAo\«¤±�
¬jo�k®¦Mnj/SwA¬Ajo«nj(oT«»¦¼«36-9-1å)oT«»¦¼«22°¬A±̄BM
28¬A±̄BMnj(oT«»¦¼«2,69)oT«»¦¼«19¤B̄B�¤±�¬joz�B½nA±Tv¼M

/j±MkµA±i¬Ajo«nj(oT«»¦¼«12-45)oT«»¦¼«
17°(oT«»¦¼«6-2å)¬A±̄BMnjoT«»¦¼«14¤B̄B�¤±�¬jpn°pnj



   
   

 

��jºr±§±½jAn1012
/SwA¬A±]¬Ajo«nj(oT«»¦¼«9-27)oT«»¦¼«

,¥w°k¼Ä±ª¢¼w,¥w°oT̄ApAk®UnBL�RB�½B�½A:�z�¥MB�ºBµK¼wC
±̈TÇ�n¬±¼wB®Ç½rA±̄A,»«Ak�²nA±½juQ¿°oQ,q¼«C�Ao�A»«Ak�¥w±T�n

/(Rectalintussusception)
n̈k®wB½)u¼§BT�n±M±QRÀ��ºnB�kM,¤AoU¿»�¦i¤BT�nºBµ³v¼�
(Descending»§°q̄²An°j¬B¼« °̈nk®w,(anismusandspasticfloor
¥iAj/ºC/nC/̈ A°»�Ao£±̄±w²p°o«A/ºnB¼TiA»M°Sw±L½,perineum)
¤An±«±ÇUºBµºnBª¼ÇM»wnoMq¼̄°¤BT�n±̄CRÀ��³�§B�«ºAoM ±̈T�n

/k®Tvµ²k®®��ª�³��®«
°¢§��»«±UB̄C°RÀ��»́]°k®aB½¤B®z�o½Aj»T§B«o½°B~U
ºAoÇM©½nBÇM»§±ª�«³¼�®UpA/SwA³¼́ U¥MB�»M±hM/ºC/nC/̈ ABM ±̈T�n
RB�½BÇ�ºAoÇM¼®̀ ªµ³�SwA²k{²jB�TwA ±̈T�nºB́½nBª¼M}¼hzU

/SwAk¼�«º±��

Sw±L½KLv« nqM²j°n"intrinsic"»¦iAjºB́½nBª¼M-A
¬±§±�RB�½B�-1

_¼ÇQ,S¼§±�¼Un±Ç½j,n±«±ÇU,Bµ�TÇ�¥«BÇ{BÇµjAkv̄A°Bµ»¢®U:�§A



   
   

 

E102²B£q½oMCS{AḱM°¡®µo�
,¥ÇÇw,u½p±½oT«°kÇÇ̄C,�¼ªÇÇ�v½AS¼§±ÇÇ�,²j°n»£jn±ÇÇi
/Bµn±«±U°pBTwBT«,»eAo],«q«u½pB¼L¼«C,̈°ō°̈±§±̄Ao£±�®§
,»«nj°o¦�wA,u½p±§±�¼Un±½jk®̄B«,»̄À��»�¼L�o¼�R¿Be:J

�¼̄±U±¼«»�°oTv½j,S½p±¼«±UB«nj
,¥w±TÇ�n,²k®µjºq½ō±iS¼T�°oQ,Bµn±«±Uk®̄B« ±̈T�nRB�½B�-2

»eAo]»¢®U,»¦iAj¤BT�nuQ¿°oQ
(Descending»§°qÇ̄²An°j¬B¼Ç« °̈nk®Çw:ÇÇ¢§�ÇÇ�RB�½BÇÇ�-3

perineum)

B\MB̄k��«,k��«�B�{,»̄À��uQ¿°oQk®̄B«¤B̄C¤B̄B�RB�½B�-4

pBw°Si±wR¿ÀTiA°q½n¬°njjk�ºB́½nBª¼M-B
-»ªv¦�oP¼µ-»ª§B�±P¼µ-p°k¼Ä±¦¼«C-½o¼�n±Q-ºk®�SMB½j:¥«B{
-©v½k¼Ä°o¼UAnBQ±P¼µ°j±vQ-k¼Ä°o¼UºnB�©�-q¼�±P¼µºnB�©�-»«n°A

±̄̈±£B�±¦£°»¢¦«Be-̈±T¼w±«°o�±Ã�

Sw±L½»Ä°nAj¥¦�-C
Bµ�v«�¦Th«�A±̄A-1



   
   

 

��jºr±§±½jAn1032
-Bµ�½j±ªwBPÇwA»TÇ̄C-Bµ»£jov�Ak�k®̄B«Bµ�½ro®¼§±�»T̄C-2

¬±v®¼�nBQk�ºBµ°nAj
S¼Ç�§Ao�±Çw°Bµk¼ÇwA»TÇ̄Cnj̈±¼®¼Ç«±§C:¬±¼UBÇ�º°BeºBµ°nAj-3
,(supplements)Bµ¥ªÇ�«°Bµk¼ÇwA»TÇ̄Cnj©¼v¦�,(Sucralfate)
BÇMºq¦Ç�S¼«±ªÇv«,nAjÇµCRBL¼�oÇU,R±ªv¼ÇM,©½nBÇMRB�§±Çw

o�v�,Jow,²±¼],�¼®wnC
,¬±ÇinBÇz�kÇ�,»̄±¼�AjA±«¥«B{JB~�A©Tv¼w²k®®�¤B��jA±«-4
ºBµ²kÇ̄nAjpBÇM,(Vinca)B�®Ç½°k¼Ä±§BÇ�§C,»̄±¼¦¢̄BÇ£ºBµjØkÇÇv«
©¼v¦�ºB́§B̄B�ºBµ²k®®�j°kv«,Bµ[®zUk�,pAk¼v�A¼«C±̄±«

»L~�¾Bz®«BMSw±L½-D
,tBÇÇ£BÇÇ{,¡̄°oP{o¼ÇÇµºBµºnBª¼ÇÇMk®̄BÇÇ«»�¼dÇÇ«JB~ÇÇÇ�A-1
¥XÇ«ºA²j°nJlBÇ�jAkÇv̄A,nB�j±Çi»UBQ°n±Ç̄,u½p±̄±¼¦¢̄B£±P¼µ
°¬p°Bµ¼¦�n¬±�°³¼§°Au½p±UB«°n±̄±¼¦¢̄B£,»UBQ°n±̄°»UBQ±¼«

/jk�T«q½n¬°njºBµºpÀQ±Ã̄



   
   

 

E104²B£q½oMCS{AḱM°¡®µo�

,q�«»�°o�VjA±e,Bµn±«±U,¬±v®¼�nBQºnBª¼Mk®̄B«ºq�o«JB~�A-2
oÇ£nj-»Ç{̈°nk®Çw,u¼§BÇwn°juMBÇU,B«°oÇU,jk�TÇ«p°o¦Ç�wA

/¥w±¢®®«°(Shy-drager)
°³T�µnjnBM3¬Ajo«ºAoMZAq«SMB]A��jjAk�U»Mo�ºBµn±z�nj

/SwA²k{̈À�AºjB�S§Be�½,½ApAoTª�B́ p̄ºAoM
nBM5j°kenj,SwA(highresidue)jB½poL¼�ºAnAj³�»̄Ajo«�±�k«



   
   

 

��jºr±§±½jAn1052
/j±{»«̈À�A³T�µnj

��jnBM�½ºp°no£A³�k®®�»«o��¼®äjo«ÓB«±ª�»¢®µo�o�̄pA
nBM°jºp°nk½BM³�k̄nAjjB�T�A»ioM°k®TvµSw±L½nBaj,k®{BM³T{Ak̄
²kz̄¼¼�U��jRB��jjAk�UºAoM»�BinB¼�«p±®µAm§,k®{BM³T{Aj��j

/SwA
xnA±Ç£²B¢TÇwjpA j̈o«S½B�{½oU�½B{Sw±L½»Mo��§Bª«nj

/SwA
n°CjBÇ½An©½nBÇMBM»{nA±£²j°n»wnoM °̈q§»̄B́£B̄°jBeSw±L½
T{Am£nB®�ºAoM»�¼�j¤Bebo{/jjo£»wnoMjAkv̄A°»¢®UBUj±{»«
BMnBª¼M/SwA p̈¿q¼̄°nAj�o~«°pBw°Si±w°q½n¬°njR¿ÀTiA
»L~�°»«±ª�ºBµºnBª¼M»wnoMo�̄pAAn»�¼�j¤Bebo{«q«Sw±L½

/jnAj̈p¿»̄BªTiBwJ±¼�°

�¼U±ªwA¤B́wA¥¦�
,©v¼¦�§Aª�njtAo�̄BQ}�̄,�B¼¦¼w°°oPwA:(¬r°k̄C)Ap¬°nj-1
}�Ç̄,ªÇiA±Ç{̈nk®Çw,S¼ÇUAo�̄BÇQ,»YnA,�¼Tv¼�°oL¼�ºnBª¼M
}�̄,p±�¼v�±U°o¼Uk®̄B«�¼§±MBT«ºnBª¼M,p±T�¿k®̄B«k½nB�Bwºj



   
   

 

E106²B£q½oMCS{AḱM°¡®µo�
,�¼§±�°oTwB£¤±Tv¼�,»ª®¼ÃU°oQ±P¼§BTMC,²BU±�²j°n̈nk®w,¤B̄njC
,pB®¼�°oTÇ̄A}�̄,t±¦½°°o�¼«�ª\UºnBª¼M,ºjApnjB«ºpBT�s̄B�®§
/p±T�¿B£°p±�±¦£,p±T�°o�Jm]}�̄,u½p±½k¼v�±�jB½pk{n
º°BÇeºBµk¼wA»T̄C,Bµ¼¦«:©½q¼®«k¼v�°nk¼µ(¬r°q£A)Ap¬°oM-2
»TMBÇ½j©Ç½rn,»̄BÇ«njp¿±TÇ�¿,Mg(OH)B½(Mgo)©½q¼®«k¼v�A

(Xylitol)¤±T¼¦½q£°¤±T¼̄B«,¤±T¼Mn±wº°Be

(Secretory)»d{oU¤B́wA¥¦�
»½B½oT�BM ±̈ªw°»�¼d«ºBµ©w,¥́v«ºBµ°nAj,BµØ¼¦«:Ap¬°oM-1
J±¼�,¬r°k̄AºBµ¼¦«,B́ ±̄«n±µ,»½B½oT�BM¼v�±U°oT̄A:Ap¬°nj-2

ºjApnjB«

»MB́T§A¤B́wA¥¦�
¬°o�ºnBª¼M,»ªipS¼§±�k®̄B«²j°n»MB́T§AºnBª¼M-1

,u½nB�wC,p±½k½n±PwA°q½A,p±½k½n±PwA±TP½o�,B½jnB½rk®̄B«»¦¢̄A-2
Bµj±UBª̄,nAkMÀ� ö�,¼z½oU

ºnBª¼ÇM,¤B½oTÇ�BM±�½B«,u½pB¼L¼«C,p±¦¢¼{:»½B½oT�BMºBµS̄±��-3



   
   

 

��jºr±§±½jAn1072
/B�¼T¼§±�°oT̄CB¼®¼wo½S̄±��,¥P½°

»̄B«nj»ª¼{-4
»̄B«nj±UoQ-5

Graft-Versus-HostºnBª¼M-6
(¤B�¼Q°oU°oPwA)²ØnBe��B®«º°oPwA-7

ºnAnjA²B¢TwjºnB¢̄±UoQºBµ»wnoM
,Bµ¡®Çwp°oÇMS¦Ç�³ÇMºnB¢̄±UoÇQ³ÇM²B¢Twj½A|Bi»¢TvMA°
/SwAxjo£nj¬±iºpBv�BQnjBµ³¼¦�º¿BMxpnA°Bµn±«±U,BµS̄±��
oU�a±Ç�¬A±¼Çe�½ºAoÇÇMkÇÇ̄A±U»ÇÇ«¬A±¼ÇÇe�½nAnjA¬k¼«BÇÇ{C
ºAoÇM/SwA»ØªwnAnjAnk�a³�j±{»«}hz«uQk{BM²k®®�̈±ªv«
»�½nqU»¢̄nu��BU©�{²jBwºnB¢̄±UoQ�½pA,²B¢Twj½A»wnoM
BÇU³̄BXÇ«¥ÇiAj°BµK§BÇeo¼Çv«³�§B�Ç«°º±¼¦Ç�»d{oU»wnoMºAoM
»U»w³½±̄BYºpBwpBMºBµ²k½kQ°ºC/nC/̈ A,�wA»U»w,»�Ao£±̄±w
©Tv¼Çw¬kÇ{jBÇz£njMR-UrogramnC/̈ A Äo£°n°A°¤Ao¼PwA�wA
°̈±¼®¼§°jBÇ£�½nqÇUBÇ½Excretory-MRU°ºnAnjA²B¢TÇwj²k®®��ª]
°CT°MRBÇM»Ç�Ao£±½sÇ̄CBÇUBµ³¼¦Ç��½r±§±½q¼�°»d½ozU»wnoM



   
   

 

E108²B£q½oMCS{AḱM°¡®µo�
Ç½A»wnoÇM¤±ª�Ç«ºBµx°n°CTA,MRAB½jnAk̄BTwA»�Ao£±½s̄C

/k®Tvµ©Tv¼w
oU»UB¼e¬A±̄BMnj²s½°³MnAnjA��jRn°o�³�©¼®�»«k¼�BU³ªUBinj
q¼̄oU½o�C¥�z«¬Ajo«BM³v½B�«nj°SwA�±�k«��jpAoU»�BªT]A°

/k{BM»«
References:
1-TextbookofGastrointestinalRadiologyGore,Levinevolume1,21994
ISBN0-7216-3978-x,0-2716-3979-8
2-TextbookofRadiologyandImagingvolume1,2Davidsutton1998
ISBN:0443071098
3-AlimentaryTractRadiologyAlexanderR.Margulis1983
4-SpiralCToftheabdomen2002F.Terrier,12BN3-540-42291-9
5- TheRadiologic Clinic of NorthAmericamay 1991Contemporary
Uroradiology



   
   

 »¦~�«ºBµºnBª¼Mnj»̄Ao½AS§A±Uy�̄

¬±®�BUozM³�SwA»®«q«ºnBª¼M½oU�½B{°½oU»ª½k�S½oUnC±ÃTwA
An¥~�«k®aB½�½Á±ª�«,»¦~�«¶k̄oM¥¼¦dUºnBª¼M½A/SwA³TiB®{
,Bµ±̄Ap,BµBQ)k®®�»«¥ªdUAn¬kM¬p°³�»¦�B�«/k®�»ª̄nBT�o£oTz¼M
oiA°A¼ªµBU/k̄±{»«o¼£njo¢½j¥�B�«pAy¼M(Bµ²ó«°¬An¥�B�«
»�¼LÇ��À́TÇwApA»{BÇ̄S½oUnC±ÃTwA³�k̄jo�»«n±~U¬B~~hT«
njAn»¦~�«�°o��RAo¼¼�U³�k½k]RB�§B�«/SwAoª�»�nj¥�B�«
Ç{°n,k®®�»Ç«»wnoÇMS½oUnC±ÃTwA³MÀTL«¬A±]�½°k®ª§Bw�½
¬BÇz̄Bµ»wnoÇMÇ½A/Sv¼̄»£jBw¼ªµ³M³¦Ãv«½AS¦�³�k̄A³TiBw
»̄±®�³½o�̄/Sv¼̄o¢½kªµ³MBz«²k{jB½»®w²°o£°j�½Ao{³�k®µj»«



   
   

 

E110²B£q½oMCS{AḱM°¡®µo�
¥ªÇ�©ÇµBÇM³�nB�½Ap°oMnj�¦Th«¥«A±�pAºjAk�U³�SwA½A
³Ç�»¦�B�«oMno�«RBMo�,»£jn±h§BwpAk®UnBL�¥«A±�½A/k®®�»«
6åBU5ånjºnBª¼M½A�±¼{Z°A/²o¼�°»�Ba,k®�»«¥ªdUAn¬p°

/k̄±{»«ÀTL«¬Ajo«pAoTz¼M¬B̄p°SwA»¢§Bw
³Ç�²j±ÇM»¦~�Ç«»TeAnB̄³MÀTL«¬AnBª¼Mk�nj8åpAy¼M¬Ao½Anj
Ç½Ap°oÇMnjoY±Ç«¥Ç«A±Ç�pA»�½/SwB́ C̄»£k̄p�¦��½Ao{¤±¦�«
³�Ao½pSwA»̄Ao½AS§A±UB́ C̄k½kzUnj,j±]°Rn±�njB½°Bµ»TeAnB̄
nj±̄Ap°¢§/SwA²Aoªµ¥�B�«º°nnBz�oX�AkeBM�¼UBTwAS¼��°
y¼M¬k{©i°¬jo£ºBµ³̀ ¼µB«»¢T�o£°k̄o¼£»«nAo�»£k{BUoX�Ake
»�o~Ç«ºroÇ̄AS§BÇe½Anj/j±{»«ºA³̀ ¼µB«yz�W�BM³®UkepA
³�Sv¼§Benj½A°SwA»¢̄o�S§A±UpAoTz¼Mk�nj15Bµ³̀ ¼µB«�w±U
JB®T]A»̄¿±�Rk«ºAoM|BiS¼��°�½nj¬k̄B«pAk½BMÀTL«jAo�A

/k̄pn°
¬AnBª¼M½AºAoM»¢̄o�S§A±U»®�½k®¦MºBµ³½BQBMBµS§A±U�±�nj
nj_Ç«°Ç¢§,±Ç̄Ap,»TÇ{AḱMu½°ow�±̄½AnjAo½pj±{»«³¼�±U
KwB®«ºBTwAnnjRAo��¬±Tw°kwn»«³]nj90³M»£k{©iS¼��°
»½Bµ³̀ ¼µB«³\¼T̄nj,j±{»«��eRAo��¬±Tw»d½ozUºB®d̄A°SwA



   
   

 

»¦~�«ºBµºnBª¼Mnj»̄Ao½AS§A±Uy�̄1112
¥�Ake³�k̄±{»«S«B���eW�BMk®®�»«nB�³MlB]oYA�ÀioM³�
¥�B�«oM³MlB]º°o¼̄¥�Ake¤Bª�A,»½B́¯³\¼T̄°k®®�»«¥ªdUAn°o¼̄

/k{BM»«
³¦ªÇ]pA»Ç̄Ao½AS§A±UpA²jB�TwA°±̄ApnB́aRn±�³MTvz̄¶±d̄
±̄Apk½k{ºBµ»TeAnB̄k®̄B«»¦~�«jBeºBµºnBª¼M³MjAo�A¾ÀTMA¥½¿j

/SwA²k{o�l
k½C»Ç«k½kQ±̄Ap��z�SzQ°�Ao�Anj³�±̄Apº±¦]ºBµjnj
pA²jB½p¬k{©iBMq¼̄jnj½A/SwA¬AnB�{pn°nj²s½±M»�½B{³�nB�

/k®�»«Ak¼Qy½Aq�ARk{³M»̄Ao½AS§A±Unj±̄Apke
References:
1)OccupationalTherapyandphysicaldysfunction2002
2)Kapandji,physiologyofjoint1995
3)Malfunctionandcare,Mosby2001

82¬BTv«p¬Bª§A°¬Ao½A¥�B�«ª\̄Ay½Bªµ¼§°A-k½o�jBµo�oT�j(4
¬k®§²B¢z̄AjpA»{pn°»�{qQ}~hT«-¬B£jB{�MBMoT�j(5
138åºj°nlC²s½°4°3²nBª{4°3³d��»{pn°»�{qQ



   
   

 

E112²B£q½oMCS{AḱM°¡®µo�

k¼�w



   
   

 ¤B́wA
Bµ²B£q½oMCKwB®«S{AḱM k̈�°B́MC»£j±§C³®¼«pnj

nB́M¥~�njH�±~h«³�SwAºA²j°nºB́½nBª¼M©ÄÀ�pA»�½¤B́wA
/j±{»«�½B{̈jo«¼M¬BTvMBU°

RB�¦ÇUKLÇw»µBÇ£°jnAjºoTz¼ÇM�±¼{¬B�j±�¼MnjºnBª¼M½A
/j±{»«

ºnBª¼MºBµKLw°³̄Bz̄
²AoªµKUBM²B£°j±{»«�°o{jnj©�{°³̀ ¼Q¤jBMoX�AºnBª¼M½A
°j±{»«jB½pB½©�,º°n©�{RB��jjAk�U,¤B́wA�±̄KveoM/SwA
³LUo«�½An¬kMJCoTz¼M³�(¥�{»ÄBM°¤B́wA)SwAk½k{nk�̄C²B£



   
   

 

E114²B£q½oMCS{AḱM°¡®µo�
�¦UAn}h{»MC©�oYAoM,j±{»µBU±�¬C¬B«njnjo£A°kz�¼«¬°o¼M

/k®�»«
k̄jo�»«n±~U°k̄jAj»ª̄JC,S{Aj¤B́wA³�»¦��³M¬AnjB«H�MBw
¬jAjpAºnAjj±i°�Bv«A¼ªµ/j±{»«ºnBª¼Mk½kzUKLwJC³�
²AnpA³a,JC�o~«³�¼§Benj/k{»«�j±� o«KLwGoX�A,JC

/k®�»«³\§B�«An¤B́wA,ºk½n°²AnpA³a°»�An±i
ZnBÇiq¼Ç̄¬kÇMoÇ¢½jk¼�«jA±«,¤B́wA²AnpAJC��jBM²Aoªµ³TL§A
»�An±iRn±�³M°�±¦h«JCBMAnjA±«¬C,³\§B�«��±«nj³�j±{»«

/k®®�»«q½±\UBµ̈owB½

:SwAo½pnAo�³M¤B́wA²k®®�jB\½A¥«A±�
¤B́wAJ°o�¼«¤B�T̄AºBµ²AnpA»�½²j±§CJC¬k¼«B{C-²j±§CJC-1
/kµjS½AowAnApºnBª¼M¥«A±�pA»¦¼ik̄A±U»«�¼X�JC/SwA

»®�«½kM,k®�»«¥�T®«An¤B́wAJ°o�¼«»̄BwC³Mq¼̄u¢«-u¢«-2
y½B́§BÇM°BµBÇQ³�®½ApAuQ°k®¼z̄»«RB�BX�°�±�k«º°noM³�
/jpBw»«²j±§CAnAm�°joM»«BµAm�º°noMAnJ°o�¼«,k{²j±§C
Ç½AJ°o�¼Ç«kÇ̄A±U»«q¼̄²j±§C¬BTz¢̄A°B́Twj-²j±§CºB́Twj-3



   
   

 

¤B́wA1152
/kµj¤B�T̄AAnºnBª¼M

²jAjj±Ç�»̄BÇv̄A�±�kÇ«BM³�»ÄB́½qLw¬jn±i-²j±§CRB\½qLw-4
SwA�ª«q¼̄,k̄±z̄»̄±��k�°q¼ªUJ±i³�»Un±�nj,k̄A²k{
¤B́ÇwAKLwk̄A±T¼«q¼̄³Tvz̄ºBµ²±¼«/kµjS½AowAn¤B́wAºnBª¼M

/j±zM
¼®̀ ªÇµ°k̄A²k{kwB�°²k̄B«³�»ÄBµAm�-»ÄAm�ºBµS¼«±ªv«-5

/k̄±{»«¤B́wAK]±«,»ªwºBµAm�
KLw,»�¼�°»ª��Bd§pA,�¦�³½m�UK¦�A,¤B��Anj-�¦�³½m�U-6

/j±{»«¤B́wAy½Ak¼Q

ºo¼¢z¼Q²An
³§±§JCpA³z¼ªµ°k¼®�ºnAjj±i�±�z«°²j±§CºB́MC�o~«pA-1
AnJC,»woTÇwj̈ kÇ�Rn±Ç�nj!k¼®�²jB�TwA¬jn±iºAoM»z�
An¬CnAjo¦�»̄±��k�jA±«BMB½k¼{±®M¬k{jowpAuQ°k¼̄B{±\M

/k½pBw©§Bw
ºn°C�ª]°RB�BX�¬joM¼MpA°»T{AḱM�¼d«jB\½ABMAnu¢«-2

/k½oLM¼MpA»T{AḱM¤±�A�L�oM,³§BMp°¤B�{C



   
   

 

E116²B£q½oMCS{AḱM°¡®µo�
»̄±�Ç�kÇ�jA±Ç«BM,k̄A²jn°C¥ª�³M»̄Bv̄Aj±�BM³�An»ÄB́½qLw-3
k�M,k¼Ä±zMJ±i(»̄±MB�ºBµjo£|±~hM)¬±MB�JCB½nAjo¦�

!k¼®�ºnAjj±i³Tvz̄²±¼«¬jn±ipA¼®̀ ªµ!k¼®��o~«
nj,k¼®Ç�̄³¼́ ÇUoTz¼ÇM²kÇ�°�½�o~Ç«²pAk̄A³MAnj±iºBµAm�-4

!k½nAḱ¢̄¤B̀ h½njAnAm�̈°q§Rn±�
!k¼̄qM¬±MB�Anj±iºB́Twj,»Ä±zTwj³MT�npAuQ-5

/k¼µjZoi³MºoTz¼MSL�Ao«,S�B�̄°S¼�¼��Bd§pA¤B��A³½m�Unj-6
pAk�MAn�̄BTvQ°o¼{³¼́ U�°o�!k¼̄B{±\M�o~«pA¥L�Ano¼{
»�±�d«¥d«njuPw°k¼Ä±zM¬±MB�°�AjJCBMJ±i¤Bª�TwA
!k¼µk̄j±iºBµ³̀ M³M²j±§C°²k̄B«ºBµAm�³]±̀ ¼́ M!k¼®�ºnAḱ¢̄

:�L®«
oª�¤±�°S«ÀwºBµpAnJBT�,ºke±«ºḱ«kªd«oT�j

1371nB́ M-200-202RBd���±L�«RAnBzT̄A



   
   

 ±̈wyhM

»̄±«Ao¼QRBL½B�«



   
   

 ¤±��°nAnjA��jnjR¿ÀTiA

ºke±«ºḱ«kªd«oT�j

B̈Çv]A»TÇe°¬An±̄BÇ]°¬BµB¼£¬BMppA¥X«°¥¼XªUB«ºBµ³~�nj
oTz¼M»µB£C°¬B¼«jCT�o£k®Q°RoL�°³L®UºAoM³�SwA¬A°Ao�b°n»M
°³¦¼¦Ç�ºBµ³~�°M°k�°nB®aSinj¬BTwAj/SwA³T�B½nBzT̄A¬Bz½A
³TiAjoQ¬BTv¦£̈ °jJBMnjºk�w³�S½An°²joQ¼M³�»�ÀTiA°³®«j

:SwAo�l¥MB�»ÄBµ³̄±ª̄°j¬C¼M²o�B®«°SwA
jAk�ÇMnj³Ç�±®Ç{S½BÇ�eÇ½AjBTÇÇ�A�ÀÇÇiAn²joÇÇQ°S½An

/³]A±i�½¬AnB��ªµ°¬AnAq¢T«ki-1

(1)©¼̄B{BÇU³]A±i°joµ±U°«©¼̄B�¦ÇÇÇÇw²B£nBÇÇÇÇÇÇM²k®ÇÇÇÇÇÇÇÇM



   
   

 

E120²B£q½oMCS{AḱM°¡®µo�
j̈±wB¼ÇÇ̄»ÇÇ«jS«kÇÇipÇÇ«j̈±ÇÇMo�ÇÇwnj²B¢¼ÇÇM°²BÇÇÇÇ£
»Ä°n³ÇÇÇÇ«¬B£k®ÇÇÇÇMoÇÇÇÇM±ÇÇÇÇU»Ä±ÇÇÇMªwBÇÇÇÇ½¬Aq¼®ÇÇÇÇ�BÇÇÇÇM
SwoTz¼ÇQ»�Çw³ÇÇMÇÇ« k̈ÇÇ�?SwoTz¼ÇM±ÇURØqÇÇ�AoÇÇauQ
n̈Aj¬BTÇwCoÇMoÇwÇ«:S�ÇÇ£n̈Aj¬BªÇwCoÇMoÇw±ÇU±Ça³ÇÇ̄
jpAoÇÇ�A¬joÇÇ£²j±́¼ÇÇM³ÇÇ�oÇÇµjpAkÇÇ̄A¬joÇÇ£³ÇÇMAnTz½±ÇÇÇi

¬kMºB��A¶o�B®«
�¼«Ak�³�S�o£njºA²o�B®«¬kM�¦Th«ºB��A¼Mºp°nk®½±£»«
°©®½oUoM«³�jo�B�jA�dMq�«/oUk¼�«¬kMºAoM°SwoUoMºo¢½jpA
pA¾B��Ao¢½j,j±{jB\½A»X�«̈ nB�nj»«jo£A°¾B��A B̈ªUtAnnj
nB�³M³�k®T{AjB�jABµSwj/k̄o¼£»«y¼Qnj»Tv¼̄nB½j²An°k®T�A»«nB�
B«y{±�°nB�o£A,k̄nAj̈ A±�°̈ A°j¾B��Ao½Bw³�SwAB«y{±�°
B�jABµ©za/¥�BTv«°²k̄B«nj°¥�BM°¥�B�SwAºj±]±«¬kMk{BL̄
nB�pA»«jo£A/k̄A²k̄A±i¬kM¬B�¦wAn©za³�Sv¼̄²j±́¼M³�k®T{Aj
K{¬Bz½AºAoM{°np°n°k®̄B«»«pBMnBT�npA¾B��Ao½Bw©½nAkMSwj
nj/k®T{Aj¾B��Ao½Bw³MºoUoMºB�jA Äk�oµq¼̄¾B��Ao½Bw/j±{»«nBU
k½C»«JBve³M¾B��A¥�BwA»̄AjApAGoµB�³�ª¼z̄°k��«¬B¼«½A



   
   

 

¤±��°nAnjA��jnjR¿ÀTiA1212
o½BwohvªUKLw³�joª{¾B��A½oUoMpAAnj±i°jo�K¼\�»ÄB�jA
nj°k½pB½Swj»¦ª�ºnB�³Mj±iºB�jARBLYAºAoMk��«/k{¾B��A
³�k{¬kM�nB�¬B®̀ C̄»�L�/S{AkMSwj"¬jo�nB�"pAºn°o�·�d§
jnjBMºk½k{jnjow/S�n¼MpAB́T{A/k{BM³T{Ak̄pB¼̄�¼�±U³Mk½B{
k«Cy¼Q»¦�n±T�°���°k{¤ÀTiAnBaj³½m�AJm]/j±ª̄fn©�{
¤B~¼TwAowpA¬kM¾B��Ao½BwnBaB̄/k½jo£¥Th«¾B��Ao½Bw¬jo�nB�°
²qª�nAqµBMk��«S�°¬C/xk̄joª{¾B��A½oUoM°k®T�o½mQAn°A»Ä¿BM
k«CpBM¬kM³M²nBM°j»�BvL̄A°SiAjoQ"¬jo�nB�"³M²jB�A°u¼�°AjA°
R¿ÀTiA³M,j±L̄�BLUnA»MB«WdMjn±«�±�±«³M³�¥¼XªU½ApAuQ

/©½pAjoQ»«¤±��°nAnjA��j
#####

|±~i³M¤±����jRÀ�z«³MJBT�½Anj«�{qQ¬BTw°j
¬C³M«¬Bz½±ipA»�½³�)j±{»«k½k{Sw±L½KLw³�¬C�±̄�½
BÇM³Ç�k{»Ç« p̈¿»TÇe²B£°jo�»ª̄nB�yª�{Bµ³T�µ°j±MnBT�o£
¬B¼Ç«³ÇMºo�l(k®®�ZnBixk��«pA°³�U³�UAnR¿±��»{±µ»M
¬±§±�³�SwA»T�°¬C°SwA¬±§±�B¢«±�¼§°jºnBª¼M¬C°k̄A²jn°C



   
   

 

E122²B£q½oMCS{AḱM°¡®µo�
°j±{»«��±T«Bµp°n¬Cnj»��jjA±«°k{BM¤±ª�«pAoUS�¦�°pAnj
»̄±¼�AjA±«�o~«³MjB¼T�AnBT�o£³�»̄Bv�/k̄B«»«oYA»MBµ³¼�®U�A±̄A²B£
¤±����jnjºnB¼TiA»M/k®]Aq«Sw±L½nBT�o£K¦�A,k®Tvµ�B½oU°
Ç½A/SwAnjBÇ̄³̄BThL{±ÇiBµp°n½A³�j±{»«²k½jBµ©̄BinjoTz¼M
B½(¬p»�Bª]ºAo\«)¥Ĺ«°³̄BX«¼M³�SwA»�¼L�o¼�²An�½³�nB�
³M,k̄A²k{Bµnj±i¤Be³M³�ShwºBµ¬Bª½ApK�A±�oYAnj¥Ĺ«°²j°n
BÇ«ºBµBTÇw°nnj,»TÇ{AḱMºBµS�oz¼Qj±]°BMp±®µ°k½C»«j±]°
¬p¢§»eAo]¤Bª�A¼eºjnA±«njq¼̄o�Be¤Benj/jnAj»ÄBµ³̄±ª̄
°j±{»«��j¬ppAnB¼TiA»MnAnjA¤°A�±̄nj/j±{VjBeSwA�ª«q¼̄
°²k®®�qÃªz«nB¼vMSwA²jo�²j±§CAntBL§³�²k̄B«nAnjAº±M³̄B�wFT«

/SwAn°C[̄n¬p¬B¼�Ao�AºAoMy«BªzTwA
oÇM²°ÀÇ�³Ç�j±{»Ç«�Ç�j°pAnB¼TÇiA»M�±�k«°pB£ °̈j�±̄nj
pAAn°A°j±{»Ç«¬p²pAk̄A»MS§B\i°̈o{KLw³¦�BeºBµ»£j±§C
¬Bª½Ap¤pB®«nj¬B̄poX�AH�MBw³�½Ac¼�±U/jnAj»«pBM Ä±�ABMRo{B�«
n°p°k®Tvz̄»Ç«¬k{�nB�ºAoM,SziowoMB́T�Bw°k̄jAj»« B̈\̄A
k̄B«»«¢§njB́T�Bwj±M¤±ª�«pAoT£nqMo£A|±~hM¼®]ow/k̄jp»«
³�³̄BX«°¥Ĺ«¼M[v̄¼®]owkepAy¼M¬k̄B«oYAnj/k«C»ª̄B¼̄j³M°



   
   

 

¤±��°nAnjA��jnjR¿ÀTiA1232
»MSwA��A°K��nj³�¥Ĺ«°²j°n¼M[v̄B½,jnAjnAo�¬Cº±¦]nj
,°j½ApA»�½¼M»�¼L�o¼�²An°k{»«(B½nB�̄B�)³̄o¢̄B£°²k̄B«¬±i
|±~hÇ« p̈A±§¤Bª�TwAoYAnj²B£¼®̀ ªµ/k{»«jB\½Ak�Mp°nk®a
nj³��oL̄AB½)¼®]owZ°oiºAoM¿BMºBµuPwn±�T{Am£k®̄B«¬Bª½Ap
�±�°¬B�«A©en nqMºBµ̈°oL¼�¬jn°CnjB½(SwA¬k{f±v®«¤Be
³Ç�©®Ç�Mºo¼io�lc§B�²Bz̄B́]oT�j̈ ±eo«pAk½BMB\®½Anj/S{Aj
°¥́w¬Bª½Apo«Anj¬Ao¼ª{_¼Qnj¬A±v̄¬BTwnBª¼Mu¼wFUBMnBM¼Tvh̄
k̈�Tª¦§¥��§A�Ak~«³M°k{̈k�z¼Q»�{qQ̈ ±¦�S�oz¼Qjk«³M,¬BwC
n°C�wBURB�½B�½AB«ºBµ¬BTwnBª¼Mnjo¢½jBUj±M p̈¿ºn°CjB½½A

/j±{²k½joTª�Bµ¬Bª½Apnj



   
   

 ¬Ao�B{RBL½B�«°²j°npB£��j

ºke±«ºḱ«kªd«oT�j

SwAqÇw¬joÇ�WdMhwoµnj³̄
SwB�i,¬Bw½kMT�£xB�hw
nB®�AnSeAoTwA,»�{qQnB�ºBµºnA±{j©�o¼¦�,«¼̄pB̄¬BTw°j
²B¢Twjjo�nB�²nBMnj»MBT�°k̄A²jo�̈ Aoej±ioMJA±i°n±i,³T{Am£

/SwBª{toTwjnj�®½A³�k̄A³T{B¢̄xnA±£
́Ç�o½j½Anj³�©̄CoM«hÇwp³ÇMj±LÇÇ̄ºnB£jBÇÇ½

¥ª�,¬C»Qnj°Am�Jm]°©�µ³�k̄A²k̄B½Bª̄JBT�nj©̄AnB�ªµ
°j°SwA�°nCBÇ½±¦£jBM»�½³�SwA²Aoªµq¼̄o¢½j²k½kQ°jBM��j



   
   

 

E126²B£q½oMCS{AḱM°¡®µo�
³M ±̈ª�¬BMpnj³�/Sw±MkM³�Zoh«pAAk�»MB½Ak�BMpB£��jo¢½j
³�xo¢½j»«BwA/»§°A¬jo�B̄¬Co�l³�j±{»«¬B¼M|±~h«»«BwA

/SwA¬Co¼�°�Ao�°³�o�°q¼Ujo�¥�̄¬A±U»«
q¼̄ B̈�¾À«nj,³TwA±iB̄B½³TwA±i²k½kQ°j½ASwA�ª«¬±a°
Ao�{°BMjA°³T�B½²Anq¼̄B«¬B£k®½AowºBµ»§AØqµ°RB¼MjAnjj±{VjBe
SªÇepÇ½A³M³�»MBT�SwA�½nj°k̄A²jn°C²nBM¬Cnjo�M»®¼«B�«
o�B̄pAºA³���AkTMA/k{BM»§Biq¼«CSL¼�¼«B�«½ApA²k{²jn°C©µAo�

:©¼̄A±i»«An°ovi
S{m£»Ç«»ÇµAn³ÇM,°oÇvio�BÇÇ̄

¬B£nA±i»«¬±a³̄¥��½¿°Sv«
°n³ÇÇM°npoLÇÇ«°¬BTwoLÇÇ�kÇÇÇÇ½j

¬B£nB�Ç̄ºBÇ�S�ÇÇ£jpoÇÇM¡̄BÇÇM
¼ÇM²nA±ÇiSª�ÇÇ̄°B¼ÇÇ̄jSª�ÇÇ̄

¬BÇ£nA±ÇiSª�̄ȳC,Sª�̄y®½A
\́Tv«¼½BQpAjBM��jk®̄B«,̈B�¾À«nj±¦£pAjBM��jB«y¼Qnj
An¬BÇµjpAjBÇM�Ç�j°SwAu��oÇM³¼�Ç�¬B¼Mo�y¼Qnj»§°,Sv¼̄

/k̄nBª{»«oÜ±«m«



   
   

 

¬Ao�B{RBL½B�«°²j°npB£��j1272
»M,¾ÀT«A²B£±¦£pA³�²k�«jBM-�°nC:SwA²k«CAkhµj³«B̄S�§nj
j̈o«nAj̈j°jBMºBµq¼a°¬jn±i�B��S�°³M³�ºpA°CBMBL§B�°²jAnA

:miB«¬BªµpAo�{k®a©µ½A°/kT�AAn
k®Ç�oTÇ{¡̄BÇMk½CS½B�enjo£

B̄k®£°JoUjn±i±ak̄pB́�°nC°
»L¼L§

�B�Ç�²p±�k�°j³MkMB¼̄©�µ¾ÀT«Ap
k̄p�°nCxnjoM°jn±i¬B̄»v�o£
ºn±̄A

nA±ÇinB¼ÇvMjo«K§³z¼ªµnA±Ç£B̄pAk{BMkM�°nCnj
»«B�̄

JBT�C|o�pA�°nCcL�±ajo¼£
»®�¬Bª́¼« ö�¬A±i³M±U³�An¬C
¥¼�BªwA½k§A¤Bª�

�°nCkÇ̄p»ªÇÇµS�B®ÇÇ�¬±ÇÇa¾ÀTÇÇ«Ap
pC²k�«²jn±i³�uMpAº°j±]¬A±ip



   
   

 

E128²B£q½oMCS{AḱM°¡®µo�
oÇ¢]njJCk®¼ÇM³ÇÇ�An³TÇÇz£o¼ÇÇQÇÇ½A

oÇ�{¬A±Çip,¬±®Ç�AkÇÇ̄p¾ÀTÇÇ«A�°nC
¥¼�BªwA½k§A¤Bª�
,SwA²joÇ�³¼�BÇ��±¼Ç�BÇM°²jn°C�°nCAn�°nCºke°A¬±a°
:SwA²joª{°A»¢TwnA°°ºk¼�»M³Tv½B{»d«BvUAn¬CAkhµj

�°nC¼®Ça°¬jn±i¼®aBM�±Ø¼�oMy½±iSinºoM»�
�¦MoYAnjoTz¼M�°nC,k̄A²k{o�mT««²k®v½±̄¬BTw°j³�n±�̄C»§°
�B�UA¬AnA±io¼{nj³�n±�̄BªµÇ²k{²jn±i�§°°ºk®UBM³�Am�BMA±µ
ZnBiAk�»MB½Ak�BMZoh«pA³�ºjBM²nBMnjB«A/j±{»«VjBeÇkT�A»«
�BvL̄AºAoMAn¬CpAºA³ª{/nBª{»MBµ³T�£°SwnB¼vMhw,j±{»«

:̈n°C»«o½pnj»«Ao£¬B£k®̄A±io�Bi
¬B£nqMpA»�½:¬BTv¦£̈ °jJBMpA¼ª¦�Tª§Ac~�ApA»T½B�eSvh̄
°pAnB¼TiA»M/S{Ak̄¬C�L�S�B�/S�o£¬k¼̀ ¼Q©�{nj�§Bh«jBMAn

:S�£/k{njB�
°k®T{±®̄«oM¬C²qM°j±L̄ºnB¼TiA j̈o�³a¬CnjAo«¬BTw°jºA

/k½nAjn°m�«̈o�³Mq¼̄Bª{,k¼wn«j±]°³M»TeAn
k®«joÇiºASwAjBÇM¬AkÇ̄p©ÇÇ�{k®ÇÇMnjjBÇÇM¥�BÇÇ�_¼ÇÇÇµjnAkÇÇÇÇ̄



   
   

 

¬Ao�B{RBL½B�«°²j°npB£��j1292
¥µ°oÇ�k̀¼ÇQ©Ç�{nkÇ̄AjBÇM±ÇÇa¤joÇMSv½nBÇM©Ç�{nkÇ̄AjBÇM³Ç�
nB£pBwBÇÇ̄¬BÇÇÇ]¬AoÇÇÇÇ£�½oÇÇÇÇenAkÇ«yz¼QSwj,¬k{kµA±i±a

¬jp»̄̈B¢®µ»̄p»̄³�¬±ª�«½ABMSvµ»̄BTwAj©µº±®�«º±®X«nj
:©¼̄A±i»«An¬CpA»T¼M,ḱ]»«xk��«pAºjBM

«p³�°AjB́¯///�oMAnºB̄¬qM¬BTvM»̄p»«oT́ M±Uo£
/©�{¬jo�̄nB�B½¬jo�nB�jn±«nj�¼�§o�{°j©µ½A

k½BÇz¢̄³Ç�¬B®Çajk®LÇMoÇ£k½BÇ{»®�oÇMoªÇ�pA¤joÇÇ£
SvM¬A±T̄³�¬B®ak½Bz£o£SwjB¼̄jRB¼epAº±zM±£

An¬B�j±�nj|±~hMoTz¼MRB�¦U³�k{BM¤B́wA¬Bªµ¬C»£jBz£»§°
/SwApBwKLw

³d�Ç�pA³�k¼{o§A¬°nBµ°jo«o¼Q°�¼MnM¥��pA»̄BTwAj©́®½A
B\®½Anj»ÄBL�BL�»̄BveA»¦�kªd«oT�jRB�¼§BUpAy½°nj³�oi205

:j±{»«¥�̄
°¬B½o�z§pA¬±a°k{ZnBió{pAnB�{̈q�³Mºp°nk¼{o§A¬°nBµ
p̈À«°AB́®U°j±L̄yµAoªµ³M»v��¼MnM¥��q],k̄B«n°j¬BµAoªµ
B\Ç̄CpAj±ÇMnA±ÇwºoÇioÇM³Ç�ºjo«o¼Q¤Be½Anj/j±M³�¼¦iJB�n
³�¼¦ipA/j±M¬A°nȳBªzapA�{A°S{Aj©zaºnBª¼M³�S{m£»«



   
   

 

E130²B£q½oMCS{AḱM°¡®µo�
nj/jAj²pB]A°A³M³�¼¦i,k®�»eAq«°ABM°jnAm£jo«o¼Qow³MowSwA±i
³MAn±U»µA±i»«Aki²k®MºA>:³�jo�JB�ijo«o¼Q³M¥��¤Be½A
¼®ao£A:S�£jo«o¼Q<?k{BM��B̄AnSªzaxq½oMC³�̈pBwB®{C»ÄA°j
¥��/Sv¼̄ºq¼aB¼̄j̈ B�epAAo«Ao½pkµj»«±U³MAnxo¼iAki»®�
³M°ºBvM°jo£Sw±Q¬°BµnjJCnBL�BMAnBª� oM°A±µ³z½nS�£
y½±iºBQnB́apAk¼®zM½A¬±ajo«o¼Q/kT�A��B̄AoU³�y�Mj±i©za
©Çµ±ÇUS�Ç£°joÇ�BÇµnnAjAkÇ�ºjBÇM°joÇ�³¼�U¬CoM°k«C¼ÄBQ
pA¬Ak®ak�,jo�»��̄S½°nAjo£A³��¤±L�An³̄B�¼M½AJBvd§A»¦�
¤Be½Anj/Sv¼̄»¢®USwj�BT«½ApAAo«Ao½p©Two�MS½AoMjqªTwj½A
uQ,kT�A¼«p³MKwApA³�S�n»«¬C©¼M³�S�o£²k®i¬Ak®aAn³�¼¦i

:S�£°jo�¥��³M°n
SwA¡®ÇwxAjBÇQAnpAk̄Af±¦�SwA¡®�]�oe±£²°B½JA±]



   
   

 ��jnAo��A

¬B́]nj©®�»«o��«:S�£»§°A/k̄jo�»«±¢T�£o¢½k�½BMo�̄³w
jnj½oUShwk½B{¬Ak̄jjnj:S�£»«°j/Sv¼̄³¼¦�jnjpAoU¿BMºjnj

/SwAºjnjkM³�k½A²k¼z�̄»�{B�jnj:S�£»«±w/k{BM
ó{�½nj©́C̄<��jRn°o�>nBz�o£AS�£S{m£»«B\̄CpA»�½o�

!ºjo�»«x±«Ao�An»�{B�jnj,ºk¼z�»«AnK½o�
SwA�ªÇ«/SwAoUº±�¬jn±i°¬k¼«B{CpAKUAo«³M��j²q½o�
¬joÇ���jpAAn»v�o£A»§°,j±ª̄�®«¬jn±i°¬k¼«B{CpAAn»̄Bv̄A
Rk{³M°S�ow³M°ARB¼e°²jAj��pAS�B�k¼®��®«�±�k«°nAnjA

/jBT�AkµA±i²o�Bh«³M



   
   

 <RBTw°oQ>

RBTw°oQSwjpA²o�o�»�½±a©Tz£
RBTw°oQSwjpA,²owB̄An²ow©®¼M
³MAoiº±w,»�o�oµ̈kz�̈ joµ

RBTw°oQSwjpA,²o{o{²k{<̈B\̄C>
,©̄Ao¢̄¤j°¥\i¬B�¼�n�ª]nj

S{j°²±�njºnAo��AS]BeºB��S§Be-1

RBTw°oQSwjpA(1)²oL®a©̄p³�vMpA
©MB¼M³MB«o£°k\v«,̈ Ò°Òj̈ AjB«

x±QU½A¬k¼z�¿BM°¼½BQ³M²nB{A-2

!RBTw°oQSwjpA(2)²o�o�¬±a²k{©Un±{



   
   

 

E134²B£q½oMCS{AḱM°¡®µo�
S«B�A¥en©®��»§BL«³M©woU

RBTw°oQSwjpA²ov�½,K{³M°p°nnj
!¬B�{qQSwjy«oPvM,j±L̄»µAn

/RBTw°oQSwjpA²oioiBU²k«C[̄n
c§B�Apo¼«C
(2²nBª{̈jo«°�{qQ³«B®¦~�pA¥�̄)



   
   

 <³MBT�C>ºqT̄B�
p°o«ABUp°o½jpA,³MBT�C¤±dUo¼w

RB]B¼TÇeA»TÇeAn¤BªÇ�BM²p°o«A³�ºA³MBT�C½Ak¼®�»«¤B¼iBª{
¬°kM°»ª½jn±�¼ªµ,k®�»«²jn°CoM»́]°½oT́ M³MAnBª{¶o«p°n
°k¼®Ç��¦Uºoª�k½A³TwA±h̄³�t±v�A?²k«Cj±]°³MSwjS§Bij
³MBT�C¤A±eAnj³�§B�«³M ±̈M°po«½AºBµ²p±«°BµºpBw³MBT�C³{±£nj
³�eÀ«An¬Ao½AnB®�°³{±£pA³�±z�«»̄BTwBMnBYC²B¢¼M°²B£°k½pAjoPM

!?k¼½B¼MnjJCpA³MBT�C}~hT«,n±�w½A¶k®v½±̄¥X«°k¼®�
pA°jo�¬An±�̈ j±]°·MBT�CpAo¼�eRBwBveA³�k¼zhM»«»¦¼i³TL§A
¬B¼Ç«³ÇMhẅA²k{¥ªdT«¬BwB®{³MBT�CºBµtÀ�owoM³�»LÄB~«
o¼�e¬±a»̄Ak®ªz̄Aj°¼��d«nk�̈ jo«½A,Bª{SLv̄ÀMoiC/̈jn°C



   
   

 

E136²B£q½oMCS{AḱM°¡®µo�
¬B¼«ºowBUSiAjoQ¥��nB́�A°»̄A±iq]n³Mk½BM°k®̄Aj»ª̄Ano¼��

/k{��A°B́ C̄¤±L�jn±«°jn°CnjBµow
oM»µA±£j±ik¼̄A±i»«Â½l³�ºn±�wÁ±�A,©½jBT�An°jK¦�«pA
/jnAk̄»®�«¥��nB́�Ao¢½j°SwAo¼�e½A»wB®{³MBT�CȳAj°©¦�

³MBT�CS�§³z½n
³MBT�C¬Ak®ªz̄Aj¬B¼«nj³MBT�CS�§(»wB®{³z½n)ºr±§±ª¼UAjn±«nj

/jnAjj±]°R°B�T«³½o�̄°jjn±«½Anj°SwA�ÀTiAtB®{
°k®̄Aj»«<²-JC-S�C>¾q]³wpA¥�zT«An³MBT�CS�§»µ°o£
Bµ¬o�¤±�nj°k̄A²k̄BLva©µ³M©µAn<JC>°<S�C>n°o«³Mk®½±£»«
³MBT�C³�SwA½A B̈̄½A·¼ªvU³]°°SwA²k«Cj±]±M³MBT�CºBL½pS�§
!kwn»«�o~«³M¬C³¦¼w°³M¤pB®«ºBµJCoTz¼M°SwAJCS�C

<²-JBT�C>¾q]°jpA<³MBT�C>³�k̄k�T�«¼��d«pAo¢½j»µ°o£B«A
¼̄A±��MB�«°²j±M<�MBT�C>º±¦́Q¬BMpnj¤BªTeAJo�BM°²k{¥¼�zU
¥½kLU�±�¦«o¼�<²>³Mºnj»wnB�¬BMpnj³ª¦�oiC<�>»wB®{¬BMp
|oÇ�¥XÇ«»ª½kÇ�ºBµ³MBT�C³�²j±M¬CºnAm¢«B̄½AS¦�°²k½jo£

/SwA²j±Mjo£JBT�C



   
   

 

<³MBT�C>ºqT̄B�1372
³MBT�C�AoTiApA¥L�ozM²jB�TwAjn±«¥½Bw°
ozM³�,SwA²kz̄̈ ±¦�«»Twnj³Mp±®µ
³aBMAnj±i»�¼L�pB¼̄,³MBT�C�AoTiApA¥L�
nj¥Ç¼§j�½B«ASwA²jo�»«��nºA³¦¼w°
pAÁBªTeA³MBT�C�AoTiApAy¼Q³�SwASwj
,¥¼§j½A°SwA²k{»«²jB�TwAf±¦�°¡®w
k{BLÇÇ̄³MBTÇÇ�C³ÇÇ�»½BÇÇ]nj³ÇÇ�SwA¬C
o£A°©½A²j±Mo½q£B̄f±¦�°¡®w¤Bª�TwApA
³Ç�©½o½mPÇM Øk½BM©¼®�¤±L�AnqU½A©¼µA±hM
f±¦Ç�pAo\Çeo~Ç�pA¥LÇ�¶nAqµnj¬Bv̄A
¡®w,o\eo~�njuPw°²jo�»«²jB�TwA
¬CpA²jB�TwABM°²jn°Cnj²A±h§jRn±~MAn

/BµjB«pA¥L�³Mjjo£»«oM³�SwA²jo�»«�o�oMAnj±iRB]B¼TeA

³MBT�C¼§°A�AoTiA
SwASwjnj³Ç�ºA³MBTÇ�C�±Ç̄½oU»ª½k�,f±¦�°¡®wpAuQ
¼§°A³�SwA��d«½AoMB®M,SwA²k{³TiBw¤B�wpA°jnAj̈ B̄<¡®́§±§>



   
   

 

E138²B£q½oMCS{AḱM°¡®µo�
¤B�wo~�k¼̄Aj»«³�n±�¬Bªµ°²k{³TiBw¤B�wo~�njºozM·MBT�C
,yUC�AoTiApAuQ°jB́¯owSzQAn<̈Bi¥£>¬An°jozM³�Sv½o~�

/jn°Cj±]°³MAn¤B�w
¬B®�±ªµ³MSv¼̄kMS�o�½AnjH®ª�
¡®́§±§,¬C�¦w°³MBT�C³�©®��o�q½q�
³Ç�Ç½ABÇM°SwA»Ç̄AoÇ½AÂ«B��AoTiA�½
SLÇv̄Bµ»®¼Ça³ÇMAnoÇzMRB�AoTiAS½oX�A
jAsÇ̄�½Á±Ç�AjnpjAs̄¬±aB«A,k®µj»«

�AoTÇiAÇ½AS¼�§B«»�k«³�½A oM²°À�¤Be³MBUSwA<n±z̄j±i>
³̄BThL{±i°SwA�À�A»MÂ«B�©µ¬C�o~«pA»Te²kz̄³��®ª§Ä B�
bo�«K¼\��AoTiA½AoMAnj±iS¼�§B«SwA³Tv̄A±T̄¬±®�BU»T¦«_¼µ
nj°kÇ̄nAm£»« ÄoTeAB«nB�̄A¥MB�o¼��e½A³M»T¼£¥¦«³ªµ°k½Bª̄

/k̄n°C»«j°o�©¼��Uowq¼¢̄AS�¢{�AoTiA½A¥MB�«

�o�«o~�nj³MBT�C
»§B�Çw³MBT�CB½¡®́§±§pA²jB�TwABµ¬o�
°A�AoTÇiA³�jo�SMBYozM³MAn�±�±«½A



   
   

 

<³MBT�C>ºqT̄B�1392
}½B�̄½A½oT£nqM³�SwAºnB¼vMºBµ³~¼�̄ºAnAj°³T�B¼̄¤Bª�p±®µ
oYAoM»§B�wºBµ³MBT�C»®�½/SwA¬jn±i¼«p̈B¢®µnj¬C̈B�dTwÄ k�
njAn²k®®�²jB�TwA°k{»«��A°o�i�o�«njj°p»¦¼i¤Bª�TwARoX�
°SiAk̄AnB�³MAnj±io��ozM³�j±M½A/S{Am£»«¡®§tBve��A±«
q¦�½oU»ª½k�³�Anu«k{��±«q¦�J°lºBµ²n±�jB\½ABM³�»̄B«p
<»v«³MBT�C>SiBw³�ºA³¦¼w°¼§°A;k®�J°lSwAozM²jB�TwAjn±«
½oÜp¿pA»�½°j±{»«²k½jBµ²jA±̄BipAºj°k�«nj©µp±®µ³�j±M
/joM»«jB«Aj³̄Bi³Mj±ipB́]°q]»w°o�²pBUoµ©½k�nj³�Sv¼ÄB¼{A

»L¦eo~�nj³MBT�C
·MBTÇ�C�AoTÇiA³ÇMozMK¦��±®U�L�B«A
½A»̄Ao£°»®¼¢®wpAB½±£°j±L̄�̄B�©µ»v«
Ç½A³ÇM,S{Ak̄»{±i¤j¬Ak®a³MBT�C�±̄
j°n°°¬Ao½A³M¬B¼ÄBQ°nAºBQ¬k{pBMBMŚ]
¬Ao¢T�®�,SwA»�n°µC¬Bªµ³�<»L¦e>
°k®TiAk̄AnB�³MAnj±i�odT«³z½k̄A»̄Ao½A

/k̄jo�©½k�U³MBT�C¬AnAkTw°j³�«B]³M¬CºBL½p¥¼TwABMAn»L¦e³MBT�C



   
   

 

E140²B£q½oMCS{AḱM°¡®µo�
²k{[½An¬Ao½Anj³T{m£¤Bw²j½k®ak¼̄Aj»«³�ºn±�³M³MBT�C�±̄½A

/SwA²jo�pAoeAAnºA³Tv½B{ºB]»̄Ao½AºBµ²jA±̄Binj°

»ª¼{°oTQo~�nj³MBT�C
°SwA»̄A±]²jB�§A�±�S�®�»ª¼{°oTQ
o�Beo~�njozM�o¢{ºBµ²k½kQpA»�½
,k½kÇ]S�®Ç�Ç½ApA²jB�TÇwABÇMAo½pSwA
pB�C¬B¼ÄBQ°nA°S�o£Anq¦�ºB]�¼TwÀQ
j±ÇÇipB¼ÇÇ̄jn±ÇÇ«¾B¼ÇÇÇÇ{ATiBÇÇÇÇw³ÇÇÇÇM

/k̄j±ª̄q¦�°»®¼a°¤B�w¼z̄B]An�¼TwÀQ°k̄jo��¼TwÀQpA
j±i|Bi�°l,ºpBw�¼TwÀQºBµ³̄BinB�¼§°Aj°n°jo\«³M¬B¼̄Ao½A
/k®TiAjoQ»�¼TwÀQ³MBT�CTiBw³M¬B́]njnBM¼§°AºAoM°k̄joMnB�MAn
SwA²jo�pBM»̄Ao½AºBµ²jA±̄Bi¬B¼«njAnj±iºB]³�³MBT�C�±̄½A
²k®½Cnj³�SwA��d«j±i¬nk«¥¼TwA°n°CB́T{A°BL½pºBµ¡̄nBM

/jn°CkµA±iSwkMSwA¬C³Tv½B{³�An»«B�«�½jq̄»¦¼i



   
   

 

<³MBT�C>ºqT̄B�1412
»UCºB́ §Bwnj³MBT�C

³Mo�Be¬B«pBU³MBT�C»§±dUo¼wB\®½Anj
³MBT�CS�®�>³�SwA©¦v«B«A,kwn»«¬B½BQ
BM°k{kµA±h̄��±T«B\®½Anj<¬Ao½AºpBw
¬Co�®«k½BM¬Ao½AnjµCJ°l�½B®�jB\½A
ºBµ³MBTÇ�C>Ç¼§°A³Ç�²k®Ç½Cnj³ÇÇ�©¼{BÇÇM

k¼®¼M»Ç«¿BÇMnj³Ç�»¦Ç�{/k®®�j±]°�o�¬Ao½AnApBMnjq¼̄<ºj¿±�
»ÇeAoÇ�ºj¿±�ºA³MBT�CpARB¼�z�Sv½n±UB�½nB�³�SwAºo½±~U

/SwA²jo�
/1345jAjoï±w-100²nBª{-RB¼�z�»µB��³½oz̄pA¥�̄

<j±{»«̈ B\̄An±«Ao½BwoM k̈�«»T{AḱMn±«A>

bo{¬°kM



   
   

 bAoTv«°nB]B�²B{½k§Ao�B̄

®�U³M¤Be¼�nj³�AnnB]B�²B{kªd«k̄po�,nB]B�²B{½k§Ao�B̄
nBªÇ{³ÇMºo\µ©µjq¼w¬o�¬Ao�B{pA¬A±U»«,²j°ow»«©µºnB�{A
¤Bw²k��½l21³�ª]p°nnjxnkQ o«pAk�M»¢§Bw16njº°/jn°C
p°n,S®�¦Çw¤BÇw49pAuQ°Svz̄S®�¦w³�½nAoMºo\µ1264
nj©¼��§AkL�Ro�e³½°Apnjºo\µ1313¤Bw²k��½l©µk�µ³�ª]

:SwA¬B�¦w½AnB�{ApAºA³̄±ª̄o½p¤q�/k{³Tz�ºnó{
ºoÇQ±̀ªÇµ²k®Mk�,AoU²B«º°nºA

ºnj�L�³MS¦\i,kwn±UT�npA
©®Ç�̄³Ç«³ÇMq£oÇÇµ,AoÇÇUº°n³¼LÇÇzU

ºoªÇ�pAoUBLÇÇ½p,̈o�ÇÇ̄nj³ÇÇ�AoÇÇ½p



   
   

 

E144²B£q½oMCS{AḱM°¡®µo�
»́PÇwoÇµ¬B�¦Çw,»́¢«qÇMk¼{n±i

ºoªÇÇ�²k®LÇÇÇÇ½p,»́¦ÇÇÇÇ�³Tv½BÇÇÇÇ{
»́{jBÇQpAoT́ ÇM,¬kÇ{²k®ÇM±ÇUy¼Q

ºn±]BÇUpoT{±Çi,¬jp³w±M±UºBQ
»ÇL§³®zU¼�nj,©ek���³MºjAj

ºoLÇi»M¼�nj,̈oLij±ipºjo�
©®hÇw�½³ÇMºjo�,»®µjoµp�nB�

ºoÇ£jpA k̈¼®Çz̄,»®hÇw¼®Çaq£oµ
Ç«»TÇz�jBTÇ�A,SªÇ��¼dÇ«njBÇU

ºo�ÇioÇµZ±«pA,̈ A²k{¤j²j±wC
½jo�BÇ̄²BÇ{oÇM¼�oÇwpA»T{mÇ¢M

ºnmÇ£Ç�«¬Bv®Ç½p,¼«p²B£³¦L�oM

»¢̄o�S§A±U°²B{½k§Ao�B̄
»�½nj²B{½k§Ao�B̄k®½±£»«,(³�¼�§¬A±®�³Mk½B{)bAq«³MB½k]³M
»¢̄o�S§A±Unj»T�°/k®�»«Ak¼QbAoTv«³MpB¼̄,¡̄o�³Mj±iºBµo�wpA
n±Ç�³ÇMºA²k®½±{̈oµA,jnBz�»«AnºA³ª�U,nB�̈ BªUApAuQk®¼z̄»«



   
   

 

bAoTv«°nB]B�²B{½k§Ao�B̄1452
pA²B{½k§Ao�B̄/k½±{»«An°Aª¼z̄°j±{»«ZnBi²B¢TwjpA�¼UB«±UA

/k̄B«»«o¼dT«�AoTiA½A
�AoTÇiApA°k®�»«�ª]AnnBMnj½n°Bz«,�°³MSz£pBMpAuQ

:³�»z½k̄A²nBa°k®�»«SLd�Bµ»¢̄o��o¢{
°S�nkµA±ijBMoMB«º°oMC,k«CS�¦ª«³M±w¬CpAºjoªT§°jo£A-

!?©½q½oMow³M»�Bi³a
³\¼T̄½kM,»z½k̄A©µ°WdM°An±{¥¼�zUpAuQ,nBMnj¬An°Bz«
k®®�n±«B«An²B{S¼Mo�±̄o�®��,¡̄o�pAnBTh«o½p°o�wnj³�k̄k¼wn
k®®�o�enA±½jnj»L�̄°ASwj²pAk̄A³M°j±{¬B́®QbAoTv«nA±½jSzQ
°Aª¼z̄�o�³MAnj±iSwjo�®��,k{̈BªUnBTh«o½p°nB�²B£oµ³�

/k½±zMAn¥d«³MBT�CBM°joLM
q̈�°A/k{Ao]A¬Ao½A³MnBTh«o½p°¬k«CpAuQk{²k¼a³�ºA³z�̄
,j±M³T�nnjx±£B®MpAºBµ¥¼LwBM²o�̄ºjo«³�o�±̄o�®��/jo�bAoTv«
pAAnj±ÇiSwj³z�̄�L�,¥ª�³ªUBipAuQ/k{¬B́®QnA±½jSzQnj
j±i³MBLwSz¢̄AºpBM[§º°npA�§,Sv{An��±«°joM¥iAj³MK�̄

!joM°o�ºnk�An
k̄AnhwjAj¬B¼̄Ao½AºBµS�oz¼QpASz£oM¡̄o�³M»T�°nBTh«o½p°



   
   

 

E146²B£q½oMCS{AḱM°¡®µo�
!An¥iAj©µ°k½±{»«An¬°o¼M©µ³�k̄A²jo��AoTiA»ªTv¼w³�

�¼UB«±UAS§A±U°²B{½k§Ao�B̄
»T�°B\̄Cnj°S{AjBQ°nA³M»Uo�Bv«²B{½k§Ao�B̄k®½±£»«ÓB�½A
�¼UB«±UAk¼̄qMAn³ª�j½A���Bª{³�k{o�l,k¼woQ³MBT�CpAS�nS§A±U

/Sv{kµA±iAnBª{»µB¢Twj
³Mn±z�¬C²B{»T�°°Sz£oM¬Ao½A³M,RnB́�pAp°o¼Q²B{½k§Ao�B̄
²B¢TÇwj¬±ÇaAm§,joÇ�k½BÇMnBÇ�aS§A±ÇUnj³�k{²k¼woQk«C¬Ao½A
³�k̄jo�ºpBwB]S§A±U�B]AB½�µBao½pAnºo�̄k®T{Ak̄An»�¼UB«±UA
¤BªTwj̈°j¡̄pBM°²k¼§B«³�±Mo«¥d«³MAn»v¼i¤BªTwj¡̄p�½BM

/k§BªM¥d«¬C³MnB�̈ BªUA¬A±®�³MAn»�zi
±̈wnBMºAoMnB�»¢̄±¢aS½°nºAoM,k½j̈BªUAnnB�»T�°¡̄o�²B{
¤BªTwjn°m�«n±«B«Am§k½Bª̄²kµBz«BUjoM¼ÄBQAnRn±�°²jpAn¡̄p

!k¼§B«²B{Rn±�³MGjk\«An»§°Au¼i
ÉS§A±U»§°,jo�Ak¼QS]BeºB��³MpB¼̄¡̄o�o�wnj²B{½k§Ao�B̄

xnB�°Svz̄¼«pº°nAm§/k®¼z®M¬Cº°nSv̄A±U»ª̄°A°j±M»¢̄o�
³�j±ª̄»MAn±]³¢®§¥iAjAn�±�k«,²k{ºnB�MAoik½j³�k�M,jo�An



   
   

 

bAoTv«°nB]B�²B{½k§Ao�B̄1472
pA°A!k{¬Ak®ak�ºnB�MAoi°bAoTv«��w³Mk¼{BQ,k{BPM¬°o¼M³M
jo�SwA±inj,k¼z�»«»UAnn°k½o�³�»«khTv«pAj±iº°oMCtoU
»µB¢̄̈khTv«/k®��BQ��wpAAnS�BX��̄Ao�k�S�B½njºApA³M³�

:S�£°SiAk̄A��w³M
ºB�Ç�¿BMoÇw³̄±¢a»½±¢MªM³�©µj»«±U³M�̄Ao�nAqµ«-

!?ºj±ª̄S]Be

///bAoTv«»Qnj
S�B½¤jjnj,²o�wowº<n±w>¬kÇÇ½°jbAoTÇÇv«»ÇÇQnj,kÇÇ{
jnC<ºpBÇU>SwA¥XÇÇ«njÇÇ½A///½n¥¼ÇÇÇÇ«,nBÇÇÇÇÇÇÇ�{S�°nj

ºjo¢Twj»½Aj±wK½jA

p±«CRoL�ºA³L½B�«
u¼¦ÇÇMA³ÇÇ� Ä²k¼®ÇÇ{³~ÇÇÇ�njjAj»ÇÇ«q¼ÇÇUnAqÇÇµ³ÇÇÇÇwºp°n
Sv¼ÇaÇ½A³�»v�°ApAk¼woQ?jBÇMÇ½A»Two�»Ç«³Ç�óÇÇMp°
yz½n³ÇMÇ½ApAnAqÇµ³Ç�BT�Ç£<jB«Aj>°<n±Q>³Mkµj�¦«°B�
AnTz½±ÇixB�ÇÇ«³ÇÇ]°,uQjB½oÇ�³ÇM°�o�ÇU³ÇÇMkÇÇµA±ÇÇi



   
   

 

E148²B£q½oMCS{AḱM°¡®µo�
u�¬CnBXÇÇÇ̄xoÇÇÇÇ£jW¦ÇÇÇÇYjB́®ÇM[®Ç£°k¼ÇÇz�[ÇÇ̄n°BÇÇ�
k¼Ç̄An±Çi³Ç̄°jn±hÇMy½±i³̄jBÇÇMCVnA°°JAoÇÇÇiSz£°A
»�BÇM²k̄BÇ«³Ç�oÇÇ£jW¦ÇÇY�½!jBÇM¬BÇ{°joÇµy½n³ÇMq¼̄¬C

ºjq½»ÄB��



   
   

 !S{m£bAoTv«nj³�»L{

³U±T¼M¬CnjB́®U³�ºA³TiB®{B̄¬B�«njq£oµ,S¼d~̄Bª{³M«pA
½Ao¼�nj/k̄BªMpBMk½nAm¢M/k½k®L̄j±iº°n³MAnbAoTv«<nj>k¼®�»«
¬BTwAj/k{k¼µA±inBaj,k«C«owoMnm¢µn½Anj³�»½ÀM³MRn±�
¬A±®�³M,¬BTwó{�½nj»z½BªµºnAq£oM¬B½o]nj³�j±MnAo�½ApA
³�k½jo£no�«,²k{¼¼�Uy¼QpA³«B̄oM�L�/̈k{R±�j±�k«¬Ao®hw
³T¼ªÇ�½Aq¼̄°jpAjoPMy½Bªµ²k®®�nAq£oM³T¼ª�AnJBµl°JB½A³®½qµ
j̈±M»̄Ao®hwB́®U¬±a°jn°C©µAo�¥TµnjAo«¬B�wA°»½Ao½mQK¼UoU
K{y½Bªµp°n¬B½BQpAuQ,̈j±M²k{R±�j¬BTwó{¬C³M¬AóUpA³�
°nAkÇ½AoÇw,Aov̄Bª́«¼½BQ³�L�nj/k̄jAjS«B�A»½Aov̄Bª́¼«njAo«©µ
°±Ç̄JA±hTÇin°ShÇU³Ç�»�BUA³MAo«°A/k®T{AjS̄±�wxA²jA±̄Bi



   
   

 

E150²B£q½oMCS{AḱM°¡®µo�
Aov̄Bª́¼Ç«/jAj¬BÇz̄«³MAn»½±zTwj°jo�»½Bª®µAnS{AjºA²q¼�BQ

/j±Mo�Bv«pA»§Bi³�S{Aj©µºo¢½jºBµ�BUA
³�§B�«³M°̈k¼{±QAnSeAntBL§°̈jn°CnjUpAAnnA±¦{°S�
³�k{»«¼¢®wS{Aj©½Bµ�¦Q°j±M³T{m£K{pA»wBQ/̈k{¤±�z«
³®¼Ç½CoÇMAoÇMnj°©TÇ�n»½±zTÇwj³M°³T{AjoMAn¬Ak̄jo¼ªi°�A±v«
/̈ jo�S�a¥iAjpAAn¬Cnj°©T�nS§A±U³MuPw/©Tv{An©½Bµ¬Ak̄j
/k{¥��»¦�³Mnj°Ak]ºq¦�n±d«pAj±M³TvM³�²o¼¢TwjZ°oïB¢®µ
ºAowoÇwnjAk�,̈k¼z�»«jB½o�°̈ jp»«nj³aoµK{��±«¬Cnj

/k¼wn»ª̄JA±i¼¢®wnAk½Aowx±£³MB«Ak¼̀ ¼Q»«Aov̄Bª́¼«
SªÇepBÇMÇ«/k{»«pBM¬°o¼M³M³�S{Aj»�a±�³̀ ½njbAoTv«
�½³�±dÇ«³̀ Ç½njpAkÇ̄A©za/̈k¼z�¿BM³̀ ½nj·L§pAAnj±i¬A°Ao�
¬B̄BĹ ¢̄pA»�½k½B{̈jpR±w°̈k¼z�jAj³aoµ/j±Mx±«Bi¡®¼�nBQ
³̀ ½nj¥iAjpA©TwA±i/S{Ak̄ºA³\¼T̄,©®�³]±T«k̄j±MJA±inj³�An
BU³̀ ½nj³¦�B�»§°©½Bª̄Ak¼QRB\̄ºAoM»µAn°©̄Bz�M¬°o¼MAn̈ j±i
B½Swj°ow»¢Tv�{K]±«,³̀ ½njpA�±�w°S{AjjB½p�B�UnA,¼«p

/k{»«©½BQ
j±MbAoTv«¬Bªµ³�ºjAo�̄A¤±¦w��nj»£k̄B«nj°tB½¤Bª�nj



   
   

 

Sz£bAoTv«nj³�»L{1512
°̈k¼M±�»«nA±½j°nj³M²nBM°j°̈k{»«nAk¼M»µB£/̈ jpRoa°©Tvz̄
B̈ªÇUpAoU»̄¿±Ç�³�AnK{¬C/k¼wn»ª̄»½B]³M»§°̈k¼z�»«jB½o�
nj/̈ jo�ºoPw»Thw°o]pS½B́¯nj,j±M öª�»̄¿±�°g¦UºBµK{

/̈k{»̄Ak̄pK{�½³TwA±iB̄��A°
SeAnoTvMnjpB̄JA±ipAAo«j±i¬Bª£³M³�j±M²k«CnAk½AowcL�

!j±ª̄»£k®«o{pAoMA°S�B½bAoTv«njAo«̈ B\̄Aow³�k®�nAk¼M
Aov̄Bª́«pA°©TvMAn©̄Akªa/S{Ak̄ºj±wº°³MxBioQB½�AoT�A
©Çµ»T½B�{°©T{±®̄»«B�«³M»{nAq£tAoµoQK{¬CpA/̈k{ZnBi

/©®�»ª̄x±«Ao�q£oµAn²B¼wK{¬Cg¦U²o�BiB«A,̈jo�̄



   
   

 

E152²B£q½oMCS{AḱM°¡®µo�

j°n»«nkµj±]±«JCpAºnAk�«³̄B�wFT«S�£¼§±Ãv«pA»�½>
<j±{»ª̄¬CpA²jB�TwAoX�Ake°




