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The separation of olefin/paraffin mixtures is an important process in petrochemical industries, which is tradition-
ally performed by low temperature distillation with a high-energy consumption, or complex extractive distillation
and adsorption techniques. Membrane separation process is emerging as an alternative for traditional separation
processes with respect to low energy and simple operation. Investigations made by various researchers on poly-
meric membranes it is found that special glassy polymers render them as suitable materials for olefin/paraffin mix-
ture separation. In this regard, having some knowledge on the possible transport mechanism of these processes
would play a significant role in their design and applications. In this study, separation behavior of olefin/paraffin
mixtures through glassy polymers was modeled by three different approaches: the so-called dual transport model,
the basic adsorption-diffusion theory and the general Maxwell-Stefan formulation. The systems chosen to validate
the developed transport models are separation of ethane-ethylene mixture by 6FDA-6FpDApolyimide membrane
and propane-propylene mixture by 6FDA-TrMPD polyimide membrane for which the individual sorption and
permeation data are available in the literature. Acritical examination of dual transport model shows that this model
fails clearly to predict even the proper trend for selectivities. The adjustment of pemeabilities by accounting for
the contribution of non-selective bulk flow in the transport model introduced no improvement in the predictabili-
ty of the model. The modeling results based on the basic adsorption-diffusion theory revealed that in this approach
only using mixed permeability data, an acceptable result is attainable which fades out the advantages of pre-
dictibility of multicomponent separation performance from pure component data. Finally, the results obtained
from the model developed based on Maxwell-Stefan formulation approach show a close agreement between the
predicted values and experimental data in terms of permeabilities and selectivities. The results also indicate that
kinetic coupling plays no role in transport across the membrane for the systems under study and can be ignored
safely. However, the equilibrium coupling shown makes a major contribution to the transport via membrane and
should be considered in the transport model using a proper equilibrium sorption isotherm.
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ìþ|{õ…ð~ ðÛ»þ …¶†¶þ °… ¬° Æ±…¤þ ô Þ†°‹±¬ „ðù† …ü×† Þñ~.

¬° …üò Þ†° �µôø»þ€ Ö±…üñ~ …ð}Û†ë …² ìý†ó Ò»†ø†ÿ �éýí± ºý»ú|…ÿ€ Þú

ìñœ± ‹ú ›~…¶†²ÿ â³üñ¼|�̄ü± …›³…ÿ ð×õ® Þññ~û ìþ|ºõ¬€ ‹† …¶}×†¬û …²

ì~ë …ð}Û†ë ¬ô›¯‹þ€ ì~ë Þç¶ýà ›Ž̄ -ð×õ® ô ì~ë …¶}×†ó -

ì†Þ·õë ì~ë|¶†²ÿ º~û …¶•. ¶�̧€ ìý³…ó {±…ô…üþ ô â³üñ¼|�̄ü±ÿ

ì©éõÉ|ø†ÿ …ôè×ýñþ -�†°…Öýñþ ‹† …¶}×†¬û …² …üò ì~ë|ø† �ý¼|‹ýñþ º~û

…¶•. ¶†ì†ðú|ø†ÿ ¬° ðË± â±Ö}ú º~û ‹±…ÿ …ì}¥†ó ì~ë|ø†ÿ …°…ðú º~û€

‹†{õ›ú ‹ú ¬° ¬¶}±¹ ‹õ¬ó ¬…¬û|ø†ÿ {œ±‹þ ì±‹õÉ ‹ú ›Ž̄ ô {±…ô…üþ

„ðù†€ ì©éõÉ …{†ó -…{ýéò ‹† ð·Œ• 05:05 ‹ú ô¶ýéú �éýí± ADpF6-ADF6|

¬° ¬ì†ÿ K803 ]|8[| ô ì©éõÉ �±ô�†ó -�±ô�ýéò ‹† ð·Œ• 05:05 ‹ú ô¶ýéú

�éýí± DPMrT-ADF6| ¬° ¬ì†ÿ K 323 ]|41[| ‹õ¬û …¶•.

{õ¶Ïú ô …ì}¥†ó ì~ë …ð}Û†ë ¬ô›¯‹þ  |

‹± …¶†¹ ðË±üú ›Ž̄ -ð×õ® Ö±…üñ~ {±…ô½ …² ìý†ó Ò»† ì±Þ� …² ¬ô

ì±¤éú ›Ž̄ ô ð×õ® …¶• Þú ø±Þ~…ï …² „ðù† ¬° ¬ô ¤†è• ì©}éØ

…ð¥çë ô {±…ô½ ¬ô ›¯‹þ …ðœ†ï ìþ|âý±¬.

ì~ë …ð¥çë ¬ô›¯‹þ

ì×ùõï ¬ô ü† {Ï~…¬ ¤†æ– ‹ý»}± ‹±…ÿ ›Ž̄ ð×õ®Þññ~û|ø† …ôèýò ‹†°

{õ¶È ‹†°° ]|82[ ‹ú Þ†° â±Ö}ú º~. ¶�̧€ ¶†² ô Þ†° ›Ž̄ ‹ú ºßê ðù†üþ

„ó {õ¶È ¶†ü± ì¥ÛÛ†ó ]|92[| ‹ú Îñõ…ó ì~ë ¬ô›¯‹þ |‹ý†ó º~. ¬° …üò

ì~ë Ö±Å ìþ|ºõ¬ Þú �éýí± º†ìê ²ðœý±ø†ÿ �ýõ¶}ú|…ÿ …¶• Þú ¬° ‹ýò

„ðù† ¤×±û|ø†ÿ °ü³€ ‹ú ºßê ÷†‹• ô›õ¬ ¬…°ð~. ¶†² ô Þ†° ¬ô›¯‹þ ‹ú

ºßê ÎŒ†°–|ø†ÿ ì±Þ� …² …ð¥çë|�̄ü±ÿ Ú†ðõó øñ±ÿ )¤ê º~ó ¬°

ìý†ó ²ðœý±ø†ÿ �ýõ¶}ú �éýí±( ô ›Ž̄ …² ðõÑ æðãíý± )›Ž̄ ¬°

°ü³¤×±û|ø†( ‹ý†ó ìþ|ºõ¬. Ö±Âý†– …¶†¶þ ¬° …üò ìÏ†¬èú ÎŒ†°{ñ~ …²:

577

{õ¶Ïú üà ì~ë …ð}Û†ë Îíõìþ ‹±…ÿ �ý¼ ‹ýñþ Îíéß±¬ ›~…¶†²ÿ ì©éõÉ â†²ø†ÿ …ôè×ýñþ -�†°…Öýñþ... Îéþ …¾Ó± Ú±ü»þ€ ìù±ÿ …¾×ù†ðý†ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î€ ºí†°û 6€ ‹ƒùƒíƒò -…¶ƒ×ƒñƒ~ 6831 

›~ôë 1-¶†̈}†° ‹±̈þ ìõðõì±ø†.

dirdyhna cilahthpid enedilyporposioroulfaxeh-'4,4 ADF6

eniznebonimaartet-5,4,2,1 BAT

)enimaidenilynehplyhtemirt( enelytisemonimaid )DPMrT( MAD

enilinaid lyhtemid-'3,3 ADMD'33

enilinaid enedilyporposi-oroulfaxeh ADpF6



1- ¬ô ¤†è• ›Ž̄ ‹ú Æõ° øî ²ì†ó °« ìþ|¬øñ~.

2- ¬ô ¤†è• øíý»ú ¬° ¤†ë {Ï†¬ë|…ð~.

3- {±…ô½|Þññ~û|ø†ÿ ›Ž̄ º~û ¬° ¤†è• æðãíý± Þ†ìç_ ð†ì}¥±á

ø·}ñ~.

4- ð×õ® ÖÛÈ ‹±…ÿ ìõèßõë|ø†ÿ ¤ê º~û ¬° ¤†è• øñ±ÿ °« ìþ|¬ø~.

5- ìý³…ó ›Ž̄ â†² ¬° �éýí± ‹ú …²…ÿ Ö»†° …Îí†èþ p| ‹ú ºßê ²ü± …¶• ]|03[:|

Þú ¬° „ó C| ÒéË• Þê€  DC| ÒéË• ¤†¾ê …² ›Ž̄ ¬° ¤†è• øñ±ÿ€

HC| ÒéË• ¤†¾ê …² �±º~ó ¤×±û|ø†€ Dk| ÷†‹• ›Ž̄ Ú†ðõó øñ±ÿ€

H'C| ÷†‹• …ºŒ†Ñ ¤×±û€ b| ÷†‹• ìýê {±ÞýŒþ ¤×±û ô p| Ö»†° …¶•.

‹ñ†‹±…üò ÎŒ†°– …ôë ìý³…ó ›Ž̄€ ìÏ±Ù ›Ž̄ øñ±ÿ ô ÎŒ†°– ¬ôï

ìÏ±Ù ›Ž̄ æðãíý± …¶•. ¬° {õ¶Ïú …üò ì~ë ‹±…ÿ �ý¼|‹ýñþ °Ö}†°

›¯‹þ üà ì©éõÉ€ Ö±Å ìþ|ºõ¬ Þú …›³… ¬° ì©éõÉ {ñù† ‹±…ÿ

›Ž̄|º~ó ¬° ìõÚÏý•|ø†ÿ æðãíý± °Ú†‹• ìþ|Þññ~ ô øý¢ °Ú†‹}þ ‹±…ÿ

›Ž̄ ¬° ìõ…ÂÐ øñ±ÿ ‹ýò „ðù† ô›õ¬ ð~…°¬. …² …üò|°ô€ ìþ|{õ…ó ì~ë

{õ¶Ïú|ü†Ö}ú øñ±ÿ -æðãíý± ‹±…ÿ ì©éõÉ â†²ø† °… ‹ú ºßê ²ü± ‹ý†ó Þ±¬:

Þú ìÏ†¬èú ‹†æ ‹±…ÿ ø± ›³Š i| ¬° üà ì©éõÉ n| ›³þ̂ …¶•. ü†¬„ô°

ìþ|ºõ¬€ �†°…ì}±ø†ÿ ø± ›³Š ¬° ì©éõÉ øí†ó �†°…ì}±ø†ÿ ì¥†¶Œú º~û

…² ¬…¬û|ø†ÿ ›Ž̄ øî ¬ì†ÿ …›³…ÿ ̈†èÀ …¶•.

ì~ë {±…ô½ ¬ô›¯‹þ

¬° °…¶}†ÿ ì~ë ¬ô›¯‹þ …°…̂ú º~û ‹±…ÿ ‹ý†ó ›Ž̄ {Ï†¬èþ …›³…€

{Óýý±…– {±…ô…üþ â†²ø† ‹† Ö»†° ¬° �éýí±ø†ÿ ºý»ú|…ÿ ðý³ ìÏíõæ_ ‹† ì~ë

…ð}Û†ë ¬ô›¯‹þ ô ì~ë Î~ï {¥±á ›³þ̂ …°…̂ú º~û …¶•. …üò ì~ë|ø†ÿ

…ð}Û†ë â†² ‹† {õ›ú ‹ú Ú†ðõó øñ±ÿ ô æðãíý± ¬° …üò ðõÑ …² Ò»†ø† …¶}×†¬û

ìþ|ºõ¬. °…‹Çú Ö»†° ‹† {±…ô½ ‹±…ÿ üà ›³Š ̈†èÀ ‹ú ºßê ²ü± ð»†ó

¬…¬û ìþ|ºõ¬ ]13[:

Þú ¬° „ó P| Â±ü� {±…ô…üþ€ p| Ö»†°€ DK| ÷†‹• øñ±ÿ€ b| ÷†‹• ìýê

{±ÞýŒþ æðãíý±€ DD| ÷†‹• ð×õ® øñ±ÿ Þú ð»†ó|¬øñ~û {¥±á ›³Š ¬° ì~

ì¥éõë …¶•€ HD| ÷†‹• ð×õ® æðãíý± Þú ð»†ó|¬øñ~û ¤±Þ• ìõ…¬ ¬°

ìñÇÛú ¤œî „²…¬ …¶• ô HC| ÷†‹• Ê±Öý• æðãíý± …¶• Þú ðí†ü†ðã±

¤œî „²…¬ ¬° ºŒßú ºý»ú|…ÿ �éýí± ô ì†øý• ð†ì}Ï†¬ë „ó …¶•.

…üò ì~ë ‹±…ÿ üà ì©éõÉ n| ›³þ̂ ‹ú ºßê ²ü± {õ¶Ïú ìþ|ü†‹~:

Þú ìÏ†¬èú ‹†æ ‹±…ÿ ø± ›³Š i| ¬° üà ì©éõÉ n| ›³þ̂ …¶•. ‹ñ†‹±…üò€

ì~ë ¬ô›¯‹þ ‹±…ÿ ›~…¶†²ÿ üà ì©éõÉ ¬ô›³þ̂ ‹† üà Ò»† )üà

¶†ì†ðú ¶ú ›³þ̂( �ñ� �†°…ì}± iDK ,ib ,H'C ,iHD| ô iDD| °… ‹±…ÿ üà

›³Š ìÏ±Öþ ìþ|Þñ~ Þú ¶ú �†°…ì}± …ôë …² ¬…¬û|ø†ÿ ›Ž̄ øî|¬ì†ÿ

{Ï†¬èþ ô ¬ô �†°…ì}± ‹†Úþ|ì†ð~û …² …ÆçÎ†– {œ±‹þ ì±‹õÉ ‹ú ìý³…ó

{±…ô…üþ â†²ø† …² ìý†ó �éýí± ‹ú ¬¶• ìþ|„üñ~.

ð}†ü� ì±‹õÉ ‹ú ì~ë …ð}Û†ë ¬ô›¯‹þ

‹±…ÿ ‹±°¶þ Þ†°„ì~ÿ …üò ì~ë ¬° �ý¼|‹ýñþ Îíéß±¬ ›~…¶†²ÿ

ì©éõÉ|ø†ÿ …ôè×ýñþ -�†°…Öýñþ€ ¬ô ¶†ì†ðú º†ìê ì©éõÉ …{†ó -…{ýéò ‹†

ð·Œ• ìõèþ05:05 ¬° �éýí± ADpF6-ADF6| ¬° ¬ì†ÿ K803 ]|8[| ô

�±ô�†ó -�±ô�ýéò ‹† ð·Œ• ìõèþ05:05 ¬° �éýí± DPMrT-ADF6| ¬°

¬ì†ÿ  K|323 ]|41[| ¬°ðË± â±Ö}ú º~û …¶•. ð}†ü� ì±‹õÉ ‹ú ì~ë ¬ô›¯‹þ

‹±…¶†¹ ¬ô Î†ìê Â±ü� {±…ô…üþ ô â³üñ¼|�̄ü±ÿ {õÂý¦ ¬…¬û ìþ|ºõð~

Þú ‹ú ºßê ìÏ†¬æ– ²ü± ‹ý†ó ìþ|ºõð~: 

øí†ó|Æõ°Þú ÚŒç_ â×}ú º~€ ìñ¥ñþ ›Ž̄ øî|¬ì†ÿ â†²ø† ¬° �éýí±ø†ÿ

ºý»ú|…ÿ ‹† …¶}×†¬û …² ì~ë …ð¥çë ¬ô›¯‹þ ‹ý†ó ìþ|ºõ¬. ‹ú Þíà

‹±…²½ Òý±̈Çþ ¬…¬û|ø†ÿ ›Ž̄ ]|41€8[| ‹±…¶†¹ ìÏ†¬èú )1( �†°…ì}±ø†ÿ

ì~ë ¬ô›¯‹þ ‹±…ÿ …›³…ÿ ̈†èÀ …{†ó€ …{ýéò€ �±ô�†ó ô �±ô�ýéò ìÏýò

º~û Þú ¬° ›~ôë 2 â³…°½ º~û|…ð~. ºßê|ø†ÿ 1 ô 2 ðý³ ‹ú {±{ý� ‹ý†ðã±

…ðÇŒ†Ý ‹·ý†° ̈õŽ ¬…¬û|ø†ÿ {œ±‹þ ô ìÛ†¬ü± ì¥†¶Œú º~û ¤†¾ê …²

ìÏ†¬èú ü†¬ º~û ‹† {õ›ú ‹ú �†°…ì}±ø†ÿ ¬°ž º~û ¬° ›~ôë 2 …¶•.

{õ¶Ïú üà ì~ë …ð}Û†ë Îíõìþ ‹±…ÿ �ý¼ ‹ýñþ Îíéß±¬ ›~…¶†²ÿ ì©éõÉ â†²ø†ÿ …ôè×ýñþ -�†°…Öýñþ...Îéþ …¾Ó± Ú±ü»þ€ ìù±ÿ …¾×ù†ðý†ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î€ ºí†°û 6€ ‹ƒùƒíƒò -…¶ƒ×ƒñƒ~ 6831 578
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øí†ó|Æõ° Þú ‹ý†ó º~€ ì~ë {±…ô½ ¬ô›¯‹þ ì»†‹ú ì~ë …ð¥çë

¬ô›¯‹þ …¶•€ ‹† …üò {×†ô– Þú ‹ú ›†ÿ ›Ž̄€ ìý³…ó {±…ô…üþ ‹±¤·�

{†‹Ïþ …² Ö»†° ‹ý†ó ìþ|ºõ¬ )ÆŒÜ ìÏ†¬èú )3((. ‹±°¶þ º~û …¶• Þú

ìþ|{õ…ó …üò ì~ë °… ‹±…ÿ ø± ›³Š i| ¬° üà ì©éõÉ n| ›³þ̂ ÆŒÜ ìÏ†¬èú

)4( {Ïíýî ¬…¬. �†°…ì}±ø†ÿ DK€ HCô b| ‹ú ¬¶• „ì~û …² ¬…¬û|ø†ÿ ›Ž̄

¬° …üò ì~ë ìõ°¬ …¶}×†¬û Ú±…° ìþ|âý±¬ ô ¬° …¬…ìú …² ‹±…²½ ìÛ†¬ü± ì±‹õÉ

‹ú Â±ü� {±…ô½ …›³… ¬° ¤†è• ̈†èÀ ¬° Ö»†°ø†ÿ ì©}éØ ìþ|{õ…ó ‹ú

�†°…ì}±ø†ÿ DD| ô HD| ¬¶• ü†Ö•. …² …üò °ô€ ‹† …¶}×†¬û …² �†°…ì}±ø†ÿ ‹ú

¬¶•„ì~û …² ‹±…²½ ¬…¬û|ø†ÿ ›Ž̄€ üÏñþ DK€ HC| ô b| Þú ¬° ›~ôë 2

¬…¬û º~û …¶•€ …² ‹±…²½ Òý±̈Çþ ¬…¬û|ø†ÿ {œ±‹þ ì±‹õÉ ‹ú Â±ü�

{±…ô…üþ …›³…ÿ ì©}éØ ]|41€8[| ‹† ìÏ†¬èú )4( �†°…ì}±ø†ÿ ð×õ®ÿ ì~ë

…ð}Û†ë ¬ô›¯‹þ ìÛ†¬ü± DD| ô HD| ì¥†¶Œú º~ Þú ›~ôë 3 ð»†ó|¬øñ~û

…üò ìÛ†¬ü± …¶•.  |

¬° ì±¤éú ‹Ï~€ …² ð·Œ• Â±ü� {±…ô…üþ ì¥†¶Œú º~û ‹±…ÿ …›³… ¬°

Ö»†°ø†ÿ ì©}éØ ¬° ì©éõÉ ‹±…¶†¹ ìÏ†¬èú )4(€ ìý³…ó â³üñ¼|�̄ü±ÿ

‹± ¤·� Ö»†° ¬° ¶†ì†ðú|ø†ÿ ìõ°¬ ðË± ‹ú ¬¶• „ì~û Þú ¬° ºßê|ø†ÿ

3 ô 4 ð»†ó ¬…¬û º~û …¶•.

ìç¤Ëú ìþ|ºõ¬ Þú ¬° ì~ë {±…ô½ ¬ô›¯‹þ �ý¼|‹ýñþ ̈õ‹þ ¬°‹†°û

â³üñ¼|�̄ü±ÿ …›³…ÿ ìõ°¬ ‹¥™ ¬° ì©éõÉ|ø† …ðœ†ï ðíþ|ºõ¬. ¬° …‹}~…

âí†ó ìþ|°Ö• …üò …ì± ìíßò …¶• ð†ºþ …² ð†¬ü~û â±Ö}ò ¶ùî ›±ü†ó

â³üñ¼|ð†�̄ü± {õ¬û|…ÿ ‹†º~. ‹±…ÿ �ý¼|‹ýñþ {±…ô½ …›³… ¬° üà ì©éõÉ

â†²ÿ …² ìý†ó üà Ò»†ÿ �éýí±ÿ€ ìÏíõæ_ …² „÷†° º†° â³üñ¼|ð†�̄ü±

{õ¬û|…ÿ ¾±Ù ðË± ìþ|ºõ¬. �†ôë ô …‹±…èýí† ]|23[ …ôèýò Þ·†ðþ ‹õ¬ð~ Þú

‹ú …øíý• º†° {õ¬û|…ÿ )¶†ì†ðú( �þ ‹±¬ð~ ô ¬°…¬…ìú Þ†ì†°ô¬üò ôÞõ°ô¹

]|33[ …øíý• ¶ùî º†° {õ¬û|…ÿ °… ¬° ì~ë ¬ô›¯‹þ ‹±…ÿ �ý¼|‹ýñþ

¬°¶• {±…ô½ …›³… ¬° „²ì†ü¼|ø†ÿ ì©éõÉ â†²ÿ ð»†ó ¬…¬ð~. ‹ú ÎÛý~û

„ðù† ¶ùî º†° Òý±ð×õ®ÿ ‹†ü~ …² {±…ô…üþ Þê Þî ºõ¬ ô Â±ü� {±…ô…üþ

ô…ÚÏþ ‹ú ºßê ²ü± ì¥†¶Œú ºõ¬:

‹± …¶†¹ ìÏ†¬æ– )7( ô )8( {±…ô…üþ ô…ÚÏþ …›³… ¬° ì©éõÉ ‹† ¬°ðË±

¬…º}ò …÷± º†° {õ¬û|…ÿ ô Þî Þ±¬ó ¶ùî „ó ¬° Â±…ü� {±…ô½€ ì¥†¶Œú

579

{õ¶Ïú üà ì~ë …ð}Û†ë Îíõìþ ‹±…ÿ �ý¼ ‹ýñþ Îíéß±¬ ›~…¶†²ÿ ì©éõÉ â†²ø†ÿ …ôè×ýñþ -�†°…Öýñþ... Îéþ …¾Ó± Ú±ü»þ€ ìù±ÿ …¾×ù†ðý†ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î€ ºí†°û 6€ ‹ƒùƒíƒò -…¶ƒ×ƒñƒ~ 6831 

ºßê2-ìñ¥ñþ ‹±…²½|º~û ›Ž̄ øî|¬ì†ÿ �±ô�†ó ô �±ô�ýéò ‹±…¶†¹

ì~ë ¬ô›¯‹þ ô ¬…¬û|ø†ÿ {œ±‹þ ¬° �éýí± ADpF6-ADF6| ¬° ¬ì†ÿ

K323 ]|41[|. 

›~ôë 2-�†°…ì}±ø†ÿ ì~ë …ð¥çë ¬ô›¯‹þ.

�éýí± ¬ì† )K( )3mc/)PTS(cc(H'C )mta/1( b ))mta(3mc/)PTS( cc(DK â†²

ADpF6-ADF6

ADpF6-ADF6

DPMrT-ADF6

DPMrT-ADF6

803

803

323

323

38/43

15/03

80/41

68/02

4176/0

805/0

11/8

73/4

410/2

139/4

373/4

814/3
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…{ýéò
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ºßê 1-ìñ¥ñþ ‹±…²½|º~û ›Ž̄ øî|¬ì†ÿ …{†ó ô …{ýéò ‹±…¶†¹ ì~ë

¬ô›¯‹þ ô ¬…¬û|ø†ÿ {œ±‹þ ¬° �éýí± ADpF6-ADF6| ¬° ¬ì†ÿ K803 ]|8[|.



{õ¶Ïú üà ì~ë …ð}Û†ë Îíõìþ ‹±…ÿ �ý¼ ‹ýñþ Îíéß±¬ ›~…¶†²ÿ ì©éõÉ â†²ø†ÿ …ôè×ýñþ -�†°…Öýñþ...Îéþ …¾Ó± Ú±ü»þ€ ìù±ÿ …¾×ù†ðý†ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î€ ºí†°û 6€ ‹ƒùƒíƒò -…¶ƒ×ƒñƒ~ 6831 580

ô ¬°ðù†ü• …² ð·Œ• â±Ö}ò …›³…ÿ ì©éõÉ€ Â±ü� â³üñ¼|�̄ü±ÿ

¤†¾ê º~ Þú ºßê|ø†ÿ 5 ô 6 …üò ð}†ü� °… ð»†ó ìþ|¬ø~.

øí†ó|Æõ° Þú ¬° …üò ºßê|ø† ìç¤Ëú ìþ|ºõ¬€ ¤}þ ‹† ¬°ðË±â±Ö}ò º†°

{õ¬û|…ÿ ðý³ ‹ùŒõ¬ÿ ¬° ð}†ü� ì±‹õÉ ‹ú â³üñ¼|�̄ü±ÿ ¤†¾ê ðíþ|ºõ¬.

‹ñ†‹±…üò€ ìþ|{õ…ó â×• Þú ‹† ô›õ¬ ‹±̈þ …² ð}†ü� ìñ†¶� „ì~û ¬° ì±…›Ð

ì©}éØ€ ì~ë …ð}Û†ë ¬ô›¯‹þ ¤}þ ‹† ¬°ðË±â±Ö}ò …÷± º†° {õ¬û|…ÿ ¬°

�ý¼|‹ýñþ Îíéß±¬ ›~…¶†²ÿ Ò»†üþ …ôè×ýò|ø† -�†°…Öýò|ø† ì×ý~ ðý·•.

ì~ë Þç¶ýà ›Ž̄ - ð×õ®

‹± …¶†¹ ì~ë Þç¶ýà ›Ž̄ -ð×õ® ‹±…ÿ �éýí±ø†ÿ ºý»ú|…ÿ€ Þú

ì»†‹ú ðË±üú …ð¥çë -ð×õ® ‹±…ÿ {±…ô½ …›³…ÿ â†²ÿ ¬° �éýí±ø†ÿ

Þ»·†ó …¶•€ …‹}~… …›³…ÿ {±…ô½|Þññ~û …² ìý†ó Ò»† ¬° ¬…̈ê ̈éê ô

Ö±ž �éýí± ›Ž̄ ìþ|ºõ¬ Þú …üò ìý³…ó ›Ž̄ ‹·}ãþ ‹ú Ö»†° {õ¬û â†²

¬° {í†¹ ‹† Ò»† ¬…°¬. ¶�̧€ …üò …›³… ‹† {õ›ú ‹ú Ú~°– {¥±á

ìõèßõèþ€ Þú ‹ú …ð~…²û ìõèßõë ‹·}ãþ ¬…°¬€ …² ìý†ó Ò»† ð×õ® ìþ|Þññ~.

‹ñ†‹±…üò€ �~ü~û|ø†ÿ {±…ô…üþ€ ›Ž̄ ô ð×õ® Îõ…ìê …¶†¶þ ¬° …ð}Û†ë …²

ìý†ó Ò»† ø·}ñ~. Â±ü� {±…ô…üþ ðý³ ‹ú ô¶ýéú ì~ë ›Ž̄ -ð×õ® ‹ú ºßê

¤†¾ê Â±Ž Â±ü� ð×õ® ì}õ¶È D| ô Â±ü� ›Ž̄ S| {Ï±üØ

ìþ|ºõ¬. ‹† ¾±Ù ðË± Þ±¬ó …² Ö»†° ›±ü†ó ̈±ô›þ ð·Œ• ‹ú Ö»†°

¨õ°…á ô ðý³ ‹† Ö±Å Î~ï ‹±øî|Þñ¼ ¬° ì©éõÉ ¬ô{†üþ€ Î†ìê

â³üñ¼|�̄ü±ÿ …² ìÏ†¬èú )7( °… ìþ|{õ…ó ‹ú üà Î†ìê ›~…¶†²ÿ …ü~û„ë

{Œ~üê Þ±¬ Þú ‹†
2
1
*ð»†ó ¬…¬û ìþ|ºõ¬.

…² „ó ›† Þú ¬…¬û|ø†ÿ {±…ô…üþ …›³… ¬° ì©éõÉ ÖÛÈ ‹±…ÿ ¶†ì†ðú �±ô�†ó -

�±ô�ýéò ]|41[| ìõ›õ¬ …¶•€ ‹ñ†‹±…üò ¬° …¬…ìú ð}†ü� ì~ë Þç¶ýà ›Ž̄ -

ð×õ® ‹±…ÿ …üò ¶†ì†ðú ‹±°¶þ ìþ|ºõ¬ Þú ¬…¬û|ø†ÿ ›Ž̄ „ó ‹† ì~ë

¬ô›¯‹þ øñ±ÿ -æðãíý± ÚŒç_ ‹±…²½ º~û ô �†°…ì}±ø†ÿ ìÏ†¬èú ìÏýò

º~û|…ð~ )›~ôë 2(.

{Ïýýò Â±ü� ð×õ® ô…‹·}ú ‹ú ÒéË•

‹† …¶}×†¬û …² ¬…¬û|ø†ÿ {œ±‹þ {±…ô…üþ ô ›Ž̄ …›³… ¬° ¬…̈ê �éýí±€ Â±…ü�

α

ºßê 3-â³üñ¼|�̄ü±ÿ …{†ó -…{ýéò ¤†¾ê …² ì~ë {±…ô½ ¬ô›¯‹þ ‹†

ð·Œ• 05 :05 ¬° ìÛ†ü·ú ‹† ìÛ†¬ü± {œ±‹þ ]|8[|.

ºßê4-â³üñ¼|�̄ü±ÿ �±ô�†ó -�±ô�ýéò ¤†¾ê …² ì~ë {±…ô½

¬ô›¯‹þ ‹† ð·Œ• 05 :05 ¬° ìÛ†ü·ú ‹† ìÛ†¬ü± {œ±‹þ ]|41[|.

ºßê 5-â³üñ¼|�̄ü±ÿ …{†ó -…{ýéò ¤†¾ê …² ì~ë {±…ô½ ¬ô›¯‹þ ‹† ¬°

ðË± â±Ö}ò º†° {õ¬û|…ÿ ‹† ð·Œ• 05 :05 ¬° ìÛ†ü·ú ‹† ìÛ†¬ü± {œ±‹þ ]|8[|.

›~ôë3-�†°…ì}±ø†ÿ ì~ë {±…ô½ ¬ô›¯‹þ ‹±…ÿ ¶†ì†ðú|ø†ÿ …{†ó -

…{ýéò ô �±ô�†ó -�±ô�ýéò.

)s/2mc( DD )s/2mc( HD R â†²

9-01*930/1

9-01*632/1

9-01*879/2

8-01*884/4

01-01*70/2

9-01*376/1

01-01*957/2

9-01*166/4

62099/0

71399/0

91259/0

87899/0

…{†ó

…{ýéò

�±ô�†ó

�±ô�ýéò
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{õ¶Ïú üà ì~ë …ð}Û†ë Îíõìþ ‹±…ÿ �ý¼ ‹ýñþ Îíéß±¬ ›~…¶†²ÿ ì©éõÉ â†²ø†ÿ …ôè×ýñþ -�†°…Öýñþ... Îéþ …¾Ó± Ú±ü»þ€ ìù±ÿ …¾×ù†ðý†ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î€ ºí†°û 6€ ‹ƒùƒíƒò -…¶ƒ×ƒñƒ~ 6831 

ð×õ® ¬° Ö»†°ø†ÿ ì©}éØ ìÏýò ìþ|ºõ¬ )S/P=D(. ìÇ†èÏ†– {œ±‹þ ð»†ó

ìþ|¬ø~€ Â±…ü� ð×õ® ‹† ÒéË• …›³…ÿ �éýí± ì}ñ†¶� ‹† {Óýý± Ö»†° ¬° {õ¬û

â†² {Óýý± ìþ|Þñ~. ô…‹·}ãþ Â±…ü� ð×õ® …›³… ¬° �éýí± ‹ú ÒéË• …›³…ÿ

›Ž̄ º~û ¬° „ó ìÏíõæ_ ‹ú ºßê ìÏ†¬èú {œ±‹þ ²ü± ‹ý†ó ìþ|ºõ¬:

Þú ¬° „ó 0D| Â±ü� ð×õ® ¬° ÒéË• ð†Ÿý³€ C| ÒéË• ›³Š ð×õ®Þññ~û ¬°

�éýí± ôüà ÷†‹• …¶•. 0D| ìþ|{õ…ð~ ‹ú …ð~…²û ìõèßõë ð×õ®Þññ~û

ô…‹·}ú ‹†º~€ ‹ú Æõ°ÿ Þú ‹±…ÿ ìõèßõë|ø†ÿ ÞõŸà ìÛ~…° „ó ²ü†¬ ô

‹±…ÿ ìõèßõë|ø†ÿ ‹³°å …üò ìÛ~…° Þî …¶•. �†°…ì}±÷†‹• ð±ìýñãþ

ð†ìý~û ìþ|ºõ¬.ì˜Œ• ð»†ó|¬øñ~û ¶ùõè• ð×õ® ¬° …÷± …Ö³…ü¼ ÒéË•

ôìñ×þ ð»†ó|¬øñ~û …ð·~…¬ ²ðœý±ø† ¬° …÷± …Ö³…ü¼ ÒéË• …¶•. ‹±…ÿ

â†²ø†ÿ ¶†¬û Þú øý¢ ‹±øî|Þñ»þ ‹† �éýí± …² ̈õ¬ ð»†ó ðíþ|¬øñ~€‹ú

¶í• ¾×± ìýê ìþ|Þñ~ ô ìÏ†¬èú )9( ‹ú üà Â±ü� ð×õ® ÷†‹• {Œ~üê

ìþ|ºõ¬. Â±…ü� 0D| ô‹ú Þíà ‹±…²½ Òý±̈Çþ ‹±…ÿ �±ô�†ó ô

�±ô�ýéò ¬° ¤†è• ̈†èÀ ¬° ›~ôë 4 ð»†ó ¬…¬û º~û …¶•.

�ý¼ ‹ýñþ ð}†ü� ›~…¶†²ÿ ì©éõÉ â†²ø†

‹† ¬°¬¶• ¬…º}ò �†°…ì}±ø†ÿ Â±…ü� ð×õ® ô…‹·}ú ‹ú ÒéË• ô ì¥†¶Œú

Â±…ü� ›Ž̄€ ì¥†¶Œú {±…ô…üþ …›³… ¬° ¤†è• ̈†èÀ ô ð·Œ• „ðù† ‹ú

Îñõ…ó â³üñ¼|�̄ü±ÿ …ü~û|„ë …ðœ†ï º~ Þú ð}ýœú „ó ¬° ºßê 7 ð»†ó ¬…¬û

º~û …¶•.

øí†ó|Æõ° Þú ¬° …üò ºßê ¬ü~û ìþ|ºõ¬€ â³üñ¼|�̄ü±ÿ …ü~û|„ë Þú …²

ð·Œ• {±…ô…üþ …›³… ¬° ¤†è• …ð}Û†ë ̈†èÀ …² ìý†ó Ò»† ìÏýò ìþ ºõ¬ ‹†

ìÛ†¬ü± {œ±‹þ â³üñ¼|�̄ü±ÿ ¬° ¤†è• ì©éõÉ {×†ô– ²ü†¬ÿ ¬…°¬. ¬° ø±

¤†ë€ ÒéË• )C( ‹ú Þ†° °Ö}ú ¬° ìÏ†¬èú {œ±‹þ )9( ìý³…ó ›Ž̄ …›³… ¬°

¤†è• ̈†èÀ …¶• Þú ‹ú Æõ° ìÇéõ‹þ â³üñ¼|�̄ü±ÿ …›³… ¬° ¤†è•

ì©éõÉ �ý¼|‹ýñþ ðíþ|ºõ¬. ‹±…ÿ ‹ùŒõ¬ …üò …ì± �ý»ñù†¬ ìþ|ºõ¬ Þú ¬°

ìÏ†¬èú )9( ‹ú ›†ÿ ÒéË• …›³… ¬° ¤†è• ̈†èÀ …² ÒéË• ø± ›³Š ¬°

¤†è• ì©éõÉ ‹† …¶}×†¬û …² ìÏ†¬èú )2( …¶}×†¬û ºõ¬ ô ¶�̧ Â±…ü� 0D| ô

‹±…ÿ ø± ›³Š ¬° ì©éõÉ ÆŒÜ ‹±…²½ Òý±̈Çþ ì¥†¶Œú ºõ¬. …² …üò

°ô€ Â±ü� ð×õ® ø± ›³Š ¬° ì©éõÉ ‹±…¶†¹ ¬…¬û|ø†ÿ {±…ô…üþ {œ±‹þ ô

�ý¼|‹ýñþ ìý³…ó ›Ž̄ )ÒéË• ›Ž̄ º~û( ø± ›³Š ¬° ì©éõÉ€ ì¥†¶Œú

ô ¬° …¬…ìú ‹ú ô¶ýéú ìÏ†¬èú )9( ìÛ†¬ü± 0D| ôìÏýò º~. �†°…ì}±ø†ÿ ì±‹õÉ

‹ú Â±…ü� ð×õ® …›³…ÿ ¤†¾ê …² …üò °…û ¬° ›~ôë 5 ¬°ž º~û …¶•.  |

γ

γ

γ

γ

γ

γ

γ

γ

)C(expDD 0 γ= )9(

›~ôë 5-�†°ì}±ø†ÿ Â±…ü� ð×õ® {¿¥ý¦ º~û ‹† …¶}×†¬û …² ÒéË•

ì©éõÉ.

γ )s/2mc(0D â†²

89170/0

73450/0

01-01*747/7

8-01*510/1

�±ô�†ó

�±ô�ýéò

›~ôë 4-�†°…ì}±ø†ÿ ô…‹·}ãþ Â±…ü� ð×õ® ‹ú ÒéË• ¬° ¤†è• ̈†èÀ

‹±…ÿ �±ô�†ó ô �±ô�ýéò.

γ )s/2mc(0D â†²

57730/0

90640/0

01-01*574/5

9-01*205/4

�±ô�†ó

�±ô�ýéò

ºßê 7-�ý¼|‹ýñþ â³üñ¼|�̄ü±ÿ …ü~û„ë ¬° ì©éõÉ 05 :05 �±ô�†ó -

�±ô�ýéò ¬° ¬ì†ÿ K323 ¬° DPMrT]41[.

ºßê6-â³üñ¼|�̄ü±ÿ �±ô�†ó -�±ô�ýéò ¤†¾ê …² ì~ë {±…ô½

¬ô›¯‹þ ‹† ¬° ðË± â±Ö}ò º†° {õ¬û|…ÿ ‹† ð·Œ• 05 :05 ¬° ìÛ†ü·ú ‹†

ìÛ†¬ü± {œ±‹þ ]|41[|.



{õ¶Ïú üà ì~ë …ð}Û†ë Îíõìþ ‹±…ÿ �ý¼ ‹ýñþ Îíéß±¬ ›~…¶†²ÿ ì©éõÉ â†²ø†ÿ …ôè×ýñþ -�†°…Öýñþ...Îéþ …¾Ó± Ú±ü»þ€ ìù±ÿ …¾×ù†ðý†ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î€ ºí†°û 6€ ‹ƒùƒíƒò -…¶ƒ×ƒñƒ~ 6831 582

¬°…üò ì±¤éú€ ‹† {õ›ú ‹ú ¬…º}ò Â±…ü� ð×õ®€ ìý³…ó {±…ô…üþ ø±›³Š

¬° ì©éõÉ ¬° Ö»†°ø†ÿ ì©}éØ ìÏýò º~. ð·Œ• {±…ô…üþ …›³… ¬°

Ö»†°ø†ÿ üß·†ó ðý³ ‹ý†ðã± â³üñ¼|�̄ü±ÿ ¬° øí†ó Ö»†° …¶•. ð}†ü�

�ý¼|‹ýñþ {±…ô…üþ ‹±…ÿ ø± ›³Š ô â³üñ¼|�̄ü±ÿ ‹ú {±{ý� ¬° ºßê|ø†ÿ

8 {† 01 Ú†‹ê ì»†ø~û …¶•.

ìç¤Ëú ìþ|ºõ¬€ ðË±üú ›Ž̄ -ð×õ® ‹† …¶}×†¬û …² Â±…ü� ð×õ®

ô…‹·}ú ‹ú ÒéË}þ€ Þú …² ì~ë {õ¶Ïú ü†Ö}ú øñ±ÿ -æðãíý± ‹±…ÿ ì©éõÉ

ì¥†¶Œú º~û€ ð}†ü� ìÇéõ‹þ ‹ú ¬¶• ¬…¬û …¶•. ‹† ô›õ¬ …üò ‹ùŒõ¬€ ‹†ü~

…®Î†ó ¬…º•€ ¬° …¶}©±…ž Â±…ü� ð×õ®€ …² ¬…¬û|ø†ÿ {±…ô½ {œ±‹þ

ì©éõÉ â†²ø† …¶}×†¬û º~û …¶• Þú Â±ô°– …ðœ†ï „²ì†ü¼ {±…ô…üþ ¬°

¤†è• ì©éõÉ °… ¬° ‹± ¬…°¬. …üò …ì± ì³ü• �ý¼|‹ýñþ Îíéß±¬ ›~…¶†²ÿ

ì©éõÉ ‹±…¶†¹ ¬…¬û|ø†ÿ {œ±‹þ {±…ô…üþ ô ›Ž̄ …›³…ÿ ̈†èÀ °… ‹ú

{ñù†üþ Þî|°ðä ìþ|¶†²¬.

{õ¶Ïú ì~ë Îíõìþ …ð}Û†ë …¶}×†ó - ì†Þ·õë ‹±…ÿ Þ†°‹±¬ ¬°

›~…¶†²ÿ ì©éõÉ …ôè×ýò - �†°…Öýò

…°²ü†‹þ ›~…â†ðú …÷± ‹±øî|Þñ¼ {±ìõ¬üñ†ìýßþ ô ¶ýñ}ýßþ ¬° üà ¶†ì†ðú

Ÿñ~ ›³þ̂ ô „÷†° „ðù† ‹± º†° ô …ð}Û†ë …›³… …² ìý†ó Ò»†€ ì·}é³ï {õ¾ýØ

¬°¶• �~ü~û|ø†ÿ ›Ž̄ ô ð×õ® ¬° ì†{±ü̧ �éýí±ÿ ‹± …¶†¹ ðË±üú

›Ž̄ -ð×õ® …¶•. …ðœ†ï …üò Þ†° ¬° ì~ë|ø†ÿ �~ü~û|…ÿ )ì†ðñ~ Ú†ðõó

Öýà {Ïíýî ü†Ö}ú ü† {±ìõ¬üñ†ìýà ‹±â»•|ð†�̄ü±( ‹ú °…¤}þ …ìß†ó|�̄ü±

ðý·•. …² …üò °ô {±›ý¦ ¬…¬û ìþ|ºõ¬€ ‹±°¶þ …üò „÷†° …² °…û Ö±ìõë|‹ñ~ÿ

…¶}×†ó -ì†Þ·õë …ðœ†ï �̄ü±¬ Þú ¤~…Úê ¬…°…ÿ ¶ú ì³ü• ‹†°² ð·Œ• ‹ú

°ô½|ø†ÿ ¬üã± …¶•:

1- Â±…ü� ð×õ® ¬° …¶}×†ó -ì†Þ·õë ¬…°…ÿ ì×ùõï Öý³üßþ ‹ú ºßê

…¾Çß†á ‹ýò ìõèßõèþ …¶•.

2- Â±…ü� ð×õ® ¬° …¶}×†ó -ì†Þ·õë ì·}Ûê …² ì±›Ð ¤±Þ•|…ð~.

3- Â±…ü� ð×õ® ¬ô ›³þ̂ ¬° …üò °ô½ …øíý• Öý³üßþ ̈õ¬ °… ¤×Ì

Þ±¬û ô ìþ|{õ…ðñ~ ‹ú Æõ° ì·}Ûýî ¬° {õ¾ýØ Â±…ü� ð×õ® ¬° ¶†ì†ðú|ø†ÿ

Ÿñ~ ›³þ̂ �ý¡ý~û ‹ú Þ†° â±Ö}ú ºõð~.

¬° …üò ìÇ†èÏú€ ì~ë …ð}Û†ë ‹±…ÿ {õ¾ýØ â³üñ¼|�̄ü± ì©éõÉ â†²ø† …²

ìý†ó Ò»†ø†ÿ �éýí± ºý»ú|…ÿ ‹±ìŒñ†ÿ ðË±üú …¶}×†ó -ì†Þ·õë …ðœ†ï º~û

…¶• Þú ‹±øî|Þñ¼|ø†ÿ ¶ýñ}ýßþ ô {±ìõ¬üñ†ìýßþ °… ‹ú Æõ° Þíþ

{õ¾ýØ ìþ|Þñ~. º†° ìõèþ ‹±…ÿ üà ì©éõÉ ¬° Ò»†ø† ìþ|{õ…ð~ ‹ú

ô¶ýéú ìÏ†¬èú …¶}×†ó -ì†Þ·õë {õ¾ýØ ºõ¬ ]43[:|

Þú 1-]B[ì†{±ü̧ ¶ýñ}ýßþ …¶• ô ¬° ‹±âý±ð~û Â±…ü� ð×õ® …¶}×†ó -

ì†Þ·õë …¶•.ðý³ ì†{±ü̧ {±ìõ¬üñ†ìýßþ …¶• Þú Îñ†¾± „ó …² Γ

ºßê 8-�ý¼|‹ýñþ {±…ô…üþ �±ô�†ó ¬° ì©éõÉ 05 :05  …² �±ô�†ó -�±ô�ýéò

¬° ¬ì†ÿ K323 ¬° DPMrT]41[.

ºßê 9-�ý¼|‹ýñþ {±…ô…üþ �±ô�ýéò ¬° ì©éõÉ 05 :05 …² �±ô�†ó -

�±ô�ýéò ¬° ¬ì†ÿ K323  ¬° DPMrT]41[.

ºßê01-�ý¼|‹ýñþ â³üñ¼|�̄ü±ÿ ¬° ì©éõÉ 05 :05 …² �±ô�†ó -�±ô�ýéò

¬° ¬ì†ÿ K323 ¬° DPMrT]41[.

)x]([]B[C)N( 1
t ∇Γ−= − )01(
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{õ¶Ïú üà ì~ë …ð}Û†ë Îíõìþ ‹±…ÿ �ý¼ ‹ýñþ Îíéß±¬ ›~…¶†²ÿ ì©éõÉ â†²ø†ÿ …ôè×ýñþ -�†°…Öýñþ... Îéþ …¾Ó± Ú±ü»þ€ ìù±ÿ …¾×ù†ðý†ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î€ ºí†°û 6€ ‹ƒùƒíƒò -…¶ƒ×ƒñƒ~ 6831 

…ÆçÎ†– ì±‹õÉ ‹ú {Ï†¬ë {±ìõ¬üñ†ìýßþ Ö†²ø† )â†² -Ò»†( ‹ú ¬¶•

ìþ„ü~. Îñ†¾± Ö±Îþ …üò ¬ô ì†{±ü̧ ‹ú {±{ý� ìý³…ó …øíý• ›×•

¶ýñ}ýßþ ô ›×• {±ìõ¬üñ†ìýßþ °… ¬° …ð}Û†ë ›±ï Ÿñ~›³þ̂ ‹ý†ó ìþ|Þñ~.

¬° ¤†è• …ü~û„ë …üò Îñ†¾± ¾×± ø·}ñ~ ô ‹ú ÎŒ†°– ¬üã± …ð}Û†ë ø± ›³Š

ì·}Ûê …² …ð}Û†ë …›³…ÿ ¬üã± …¶•. …ì†€ ¬° ¶†ì†ðú|ø†ÿ Òý±…ü~û„ë °Ö}†°

…ð}Û†èþ ø± ›³Š ìþ|{õ…ð~ ‹ú ô…¶Çú �~ü~û ›×• º~ó ‹± °Ö}†° …ð}Û†èþ

…›³…ÿ ¬üã± …÷±â̄…° ‹†º~. …üò ìÏ†¬èú ‹±…ÿ üà ì©éõÉ ¬ô{†üþ ‹ú ºßê

²ü± ̈õ…ø~ ‹ô¬: 

ì¥†¶Œú ì†{±ü̧ {±ìõ¬üñ†ìýßþ ô …°²ü†‹þ ‹±øî Þñ¼ …›³… ‹± üà|¬üã±
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