
I
ncreasing the thermal stability and resistance to bacterial attack (bioresistance)

of the potato starch used in the water-based drilling fluid is the aim of this work.

Four types of potato starch grafted with acrylamide and a mixture of each one

with acrylic acid, 2-acrylamido-2-methyl-1-propane sulfuric acid and itaconic acid

were synthesized by manganese (IV)-induced redox system at the suitable concen-

trations of initiator and monomer(s). FTIR spectroscopy was used to verify the graft-

ing of monomers onto the starch. The effect of grafted starches on the rheological and

fluid loss properties before and after aging of the water-based drilling fluid prepared

with fresh water, 4% saline and the South applied method were investigated. The

results showed that temperature and aging of fluid enhance the rheological and fluid

loss control properties of water-based drilling fluids prepared in the presence of

grafted starches. In other words, grafted starches are stable against thermal degrada-

tion and can be used in the formulation of water-based drilling fluids for drilling of

deep wells.
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¤×†°ÿ|ø†ÿ ¶Ç¥þ ô ¬° ÎíÜ Þî( ìþ|{õ…ó …² ð»†¶}ú âñ~ï …¶}×†¬û

Þ±¬. …ì†€ ¬° ìõ…°¬ÿ ì†ðñ~ …¶}×†¬û …² âê ¶ñãýò ¬° ÎíÜ|ø†ÿ ²ü†¬ Ÿ†û Þú

Þñ}±ë …{çÙ ¶ý†ë ìùî …¶• ô …² Æ±Ù ¬üã± ðÛÇú {·éýî ̈ýéþ ²ü†¬ øî

Â±ô°– ð~…°¬€ ‹†ü~ …² ð»†¶}ú ¶ý�|²ìýñþ …¶}×†¬û Þ±¬. ¬° Ÿñýò

º±…üÇþ Þú ÎíÜ Ÿ†û ²ü†¬ ô ¬ì†ÿ „ó ð·Œ}†_ ‹†æ¶•€ �†ü~…°ÿ â±ì†üþ

�éýí±ø†ÿ ‹ú Þ†° °Ö}ú ¬° ¶ý†ë ¤×†°ÿ ̈ýéþ ìùî …¶•€ Ÿ±… Þú ¶ý†ë ¬°

Æõë ì~– ¤×†°ÿ ‹†ü~ ðÛ¼ ̈õ¬ °… ‹ú ̈õ‹þ …ü×† Þñ~.  |

{† „ó ›† Þú …ÆçÎ†– ìõ›õ¬ ð»†ó ìþ|¬ø~€ ‹±°¶þ ›†ìÏþ ¬° ²ìýñú

¶ñ}³ …ðõ…Ñ Þõ�éýí±ø†ÿ �ýõð~ÿ ð»†¶}ú ô ‹ú Þ†°âý±ÿ „ðù† ¬° ¶ý†ë

¤×†°ÿ �†üú„‹þ ô›õ¬ ð~…°¬. ¬° …üò Æ±§€ ð»†¶}ú  ¶ý�|²ìýñþ ‹ú Îñõ…ó

�†üú �éýí± ÆŒýÏþ …ð}©†Ž º~û ô �ýõð~²ðþ …ðõ…Ñ ìõðõì±ø†ÿ ìñ†¶� °ôÿ

„ó …ðœ†ï º~û …¶•. ìõðõì±ø†ÿ ì©}éØ ô ìñ†¶Œþ ðËý±2- „Þ±üê„ìý~ô-

2-ì}ýê-1-�±ô�†ó ¶õè×õðýà …¶ý~ )SPMA(| ‹† ø~Ù …Ö³…ü¼ �†ü~…°ÿ

â±ì†üþ ô �†ü~…°ÿ ¬° ‹±…‹± {©±ü� ‹†Þ}±ü†üþ ‹ú ð»†¶}ú ¶ý�|²ìýñþ

�ýõð~ ²¬û º~ð~ {† ¬…ìñú Þ†°‹±¬ …üò �éýí± ÆŒýÏþ ¬° …ðõ…Ñ ¶ý†ë|ø†ÿ

¤×†°ÿ �†üú „‹þ â·}±½ ü†‹~. {ùýú Þõ�éýí± �ýõð~ÿ ð»†¶}ú ‹ú ìñËõ°

Þñ}±ë °õ̂èõÿ́ ¶ý†ë ¤×†°ÿ �†üú„‹þ …² …ø~…Ù ¬üã± …¾ç§ ºýíý†üþ

ð»†¶}ú …¶•.  |



‹ùŒõ¬ Þ†°…üþ ð»†¶}ú ¶ý�|²ìýñþ ¬° ¶ý†ë ¤×†°ÿ �†üú „‹þ …² °…û …¾ç§ ºýíý†üþ „ó ‹† °ô½ ... ìù~ÿ ÎŒ~…èéùþ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô ¬ôï€ ºí†°û 4€ ìƒƒùƒƒ± ƒƒ „‹ƒƒ†ó 8831 254

{œ±‹þ

ìõ…¬ ô ¬¶}ã†û|ø†

ð»†¶}ú ¶ý�|²ìýñþ )ì¥¿õë kcreM(€ ìõðõì±ø†ÿ „Þ±üê„ìý~ )MA(

)¶†̈}†° I| ¬° Æ±§ 1(€ „Þ±üéýà …¶ý~  )AA( )¶†̈}†° II( ô …ü}†Þõðýà

…¶ý~  )AI( )¶†̈}†° III( ‹† ̈éõÁ ‹ý¼ …² 99 ¬°¾~ )ì¥¿õë kcreM(

ô ìõðõì± 2- „Þ±üê „ìý~ô-2-ì}ýê-1- �±ô�†ó ¶õè×õðýà …¶ý~  )SPMA(

)¶†̈}†° VI( ‹† ̈éõÁ ‹ý¼ …² 99 ¬°¾~ )ì¥¿õë hcirdlA( {ùýú

º~ð~. �}†¶ýî �±ìñãñ†– ‹† ̈éƒõÁ 89 ¬°¾~ ô ¶õè×õ°üà …¶ý~ ‹†

¨éõÁ 69 ¬°¾~ …² º±Þ• scinagrO sorcA| ô øý~°ôÞýñõó ‹ú Îñõ…ó

‹†²¬…°ð~û …² º±Þ• akulF| ̈±ü~…°ÿ º~ð~. ¤çë …¶}õó ðõÑ

„²ì†ü»ã†øþ …² º±Þ• kcreM| {ùýú º~. â†² 2N| ì¿±Öþ ðý³ ‹† ̈éõÁ

99/99 ¬°¾~ …² º±Þ•|ø†ÿ ¬…̈éþ {ùýú º~. ¬° „²ì†ü¼|ø†ÿ ì±‹õÉ ‹ú

{ùýú ¶ý†ë ¤×†°ÿ �†üú „‹þ ðý³ ‹ñ}õðý• …¾ç§ º~û ̈†°›þ€ ¶~üî

Þé±ü~€ ¶~üî ‹þ|Þ±‹ñ†–€ ¶~üî Þ±‹ñ†–|)¶õ¬… …#½(€ „øà€ ‹†°ü•€

øí†{ý• )3O2eF(|€ Þé·ýî Þé±ü~€ ìñý³üî Þé±ü~ ô „Ž ìÛÇ± …¶}×†¬û

º~ð~.

ô…Þñ¼|ø†ÿ �éýí±º~ó ¬° °…Þ}õ° ‹õŸþ 5/1 èý}±ÿ ²ü± Ö»†° ìœù³ ‹ú

øî|²ó ìß†ðýßþ ô ¤í†ï °ôÒò ‹† Þñ}±ë ¬ì† …ðœ†ï º~û …¶•.

Þõ�éýí±ø†ÿ �ýõð~ÿ ¶ñ}ƒ³ º~û ‹ú °ô½ ÆýØ|¶ñœþ RITF)ì~ë

88-SFI rekurB( ºñ†¶†üþ º~ð~. ¬¶}ã†û|ø†ÿ â±…ð±ôÿ|¶ñ� ¬ô…° ì~ë

AS53 nnaF€ Ÿ±̈¼ ¬° â±ì† )gnilloR toH( ô Öýé}±�±¹ ‹±…ÿ

…°²ü†‹þ ̈õ…Á ¶ý†ë ¤×†°ÿ �†üú„‹þ ¶†̈}ú º~û ‹† Þõ�éýí± �ýõð~ÿ

ð»†¶}ú …¶}×†¬û º~. ø± üà …² „²ìõó|ø†ÿ ì±‹õÉ ‹ú ¶ý†ë ¤×†°ÿ

¤~…Úê ¬ô ì±{Œú {ß±…° º~ð~.

°ô½|ø†

¶ñ}³ Þõ�éýí±ø†ÿ �ýõð~ÿ ð»†¶}ú

Ÿù†° ðõÑ Þõ�éýí± �ýõð~ÿ ð»†¶}ú ¶ý� ²ìýñþ ‹† ìõðõì±„Þ±üê„ìý~ ô

ì©éõÉ „Þ±üê„ìý~ ‹† ¶ú ìõðõì± ¬üã± üÏñþ „Þ±üéýà …¶ý~€ 2- „Þ±üê

„ìý~ô2- ì}ýê1- �±ô�†ó ¶õè×õðýà …¶ý~ )SPMA(| ô …ü}†Þõðýà …¶ý~

)AI(| Æþ Ÿù†° ô…Þñ¼ �éýí±º~ó ìœ³… ¶ñ}³ º~ð~ Þú ›³üý†– ‹ý»}±

º±…üÈ ô…Þñ¼|ø†ÿ �éýí±º~ó …ðœ†ï º~û ¬° ›~ôë 1 ð»†ó ¬…¬û º~û

…¶•. ø± Þ~…ï …² „²ì†ü¼|ø† ¤~…Úê ¬ô ì±{Œú {ß±…° º~ð~. æ²ï ‹ú ®Þ±

…¶•€ ô…Þñ»þ ‹† º±…üÈ ì»†‹ú ¬° ðŒõ¬ ð»†¶}ú ¶ý�|²ìýñþ ðý³ …ðœ†ï º~û

…¶•. ì»†ø~û º~ Þú ¬° Òý†Ž ð»†¶}ú€ ìõðõì±ø†ÿ ü†¬ º~û �éýí±

ðíþ|ºõð~. ‹ú ÎŒ†°– ¬üã±€ °…¬üß†ë º±ôÑ|Þññ~û �éýí±º~ó …² °…û

‹±øî|Þñ¼ ‹ýò �±ìñãñ†– -¶õè×õ°üà …¶ý~ ô â±ôû|ø†ÿ HO-2HC-|

ìõ›õ¬ ¬° ¶Ç¦ ð»†¶}ú {»ßýê ìþ|ºõ¬. �éýí±º~ó ìõðõì±ø† …² °…û …üò

ì±…Þ³ ÖÏ†ë Þú ¬° ²ü± ð»†ó ¬…¬û º~û …¶•€ …ðœ†ï ìþ|ºõ¬ ]|7[|: |

¬° ð}ýœú€ Þ†°…üþ �ýõð~²ðþ ¬° …üò ô…Þñ¼|ø† ²ü†¬ ô ìÛ~…° øíõ�éýí±

{»ßýê º~û ð†Ÿý³ …¶•. ¬° ìÛ†æ– øî ‹ú …üò ìõÂõÑ …º†°û º~û …¶•

]|7[|. …Ö³ôó ‹± …üò€ ²ðœý±ø†ÿ øíõ�éýí± ¬° ¾õ°– {»ßýê øí±…û ‹†

ìõðõì± ô…Þñ¼ ð~…¬û ¬° ì±¤éú ̈†èÀ|¶†²ÿ …² Þõ�éýí±ø†ÿ �ýõð~ÿ

›~… ìþ|ºõð~ ô …ìß†ó ì¥†¶Œú ¬ÚýÜ ìÛ~…° øíõ�éýí± {»ßýê º~û ô›õ¬

ð~…°¬.  |

Mn4+ + H2SO4 Mn3+ + H+ + HSO4

St-H + HSO4 SO4
2- + 2 H+ + St

St-H + Mn4+ Mn3+ + H+ + St

St-H + Mn3+ Mn2+ + H+ + St

St + monomer graft copolymer

)1(

)2(

)3(

)4(

)5(

Æ±§ 1 -¶†̈}†° ìõðõì±ø†ÿ …¶}×†¬û º~û.
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‹ùŒõ¬ Þ†°…üþ ð»†¶}ú ¶ý�|²ìýñþ ¬° ¶ý†ë ¤×†°ÿ �†üú „‹þ …² °…û …¾ç§ ºýíý†üþ „ó ‹† °ô½ ... ìù~ÿ ÎŒ~…èéùþ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô ¬ôï€ ºí†°û 4€ ìƒƒùƒƒ± ƒƒ „‹ƒƒ†ó 8831 

Þéýú ô…Þñ¼|ø†ÿ Þõ�éýí±º~ó �ýõð~ÿ °ôÿ ð»†¶}ú ¶ý� ²ìýñþ ‹†

…¶}×†¬û …² ¶†ì†ðú „Ò†²â± …Þ·†ü¼ -Þ†ø¼ �}†¶ýƒî �±ìƒñãñ†– -

¶ƒõè×õ°üà …¶ý~ )4OS2H/4OnMK( ¬° ¬ì†ÿ ÷†‹• ô ²ü± â†² ‹þ|…÷±

ðý}±ôó́ ‹† …¶}×†¬û …² °…Þ}õ° ‹õŸþ )retsussalg ihcuB(|5/1 èý}±ÿ ìœù³

‹ú ¶†ì†ðú øî|²ó ìß†ðýßþ U| ºßê ô ¤í†ï °ôÒò ‹† Ú†‹éý• Þñ}±ë ¬ì†

…ðœ†ï º~ð~.

º±…üÈ ì©}éØ ô „Ò†²â±ø†ÿ ì}×†ô{þ ‹±…ÿ �ýõð~²ðþ ìõðõì±ø†üþ

ðËý± „Þ±üê„ìý~ ‹ú ð»†¶}ú ¬° ìÛ†æ– â³…°½ º~û …¶•. ¬° …üò Þ†°

�µôø»þ€ ¶†ì†ðú �}†¶ýî �±ìñãñ†– -¶õè×õ°üà …¶ý~ …ð}©†Ž º~ ô

„²ì†ü¼|ø†üþ ¬° º±…üÈ ì©}éØ )ÒéË• �}†¶ýî|�±ìñãñ†– ¬° ì¥~ô¬û

3-01*0/1 {† L/lom3-01*0/4€ ÒéË• ¶õè×õ°üà …¶ý~ ¬° ì¥~ô¬û

2-01*0/2 {† L/lom2-01*0/01 ô ¬ì† ¬° ì¥~ô¬û Co06-03( …ðœ†ï º~ð~.

¬° ðù†ü•€ º±…üÈ ìñ†¶� ‹±…ÿ ô…Þñ¼ �ýõð~²ðþ ‹± …¶†¹ ¤~…Þ±̃

¬°¾~ �ýõð~²ðþ ¬° „²ì†ü¼|ø†ÿ ì±‹õÉ ‹ú ¬¶• „ì~ Þú ð}†ü� …üò

ô…Þñ¼ ø† ¬° ›~ôë 1 …°…̂ú º~û …¶•.  |

°ô½ Þ†° ‹~üò {±{ý� ‹õ¬ Þú …‹}~… ìÛ~…° ì»©¿þ …² ð»†¶}ú ̈»à

º~û ¬° ìÛ~…° ìÏýñþ …² „Ž ìÛÇ± ¤ê º~ ô ¬ôÒ†Ž ‹ú ¬¶• „ì~û ¬°

›±ü†ó â†² ðý}±ôó́ ‹† ¶±Î• øî|²¬ó mpr052 ‹ú ì~– nim03 ¬°

¬ì†ÿ Co08  â±ì† ¬…¬û º~. �̧ …² °¶ƒ†ð~ó ¬ì†ÿ ì¥ýÈ ô…Þñ¼ ‹ú Co04€

ìÛ~…° ìõ°¬ ðË± …² ì¥éõë �}†¶ýî �±ìñãñ†– ‹ú ¶†ì†ðú ô…Þñ¼ …Â†Öú º~

ô ‹ú ì~– nim01 …Þ·ýµó|²¬…üþ ì¥ýÈ ô…Þñ¼ ‹† ›±ü†ó â†² ðý}±ôó́

…ðœ†ï â±Ö• {† ¬° …üò ²ì†ó ð»†¶}ú ðý³ �ý¼ …Þ·ý~û ºõ¬. ¶�̧€ ìÛ~…°

ì»©¿þ …² ìõðõì±)ø†( ô ¶õè×õ°üà …¶ý~ ‹ú °…Þ}õ° �éýí±º~ó …Â†Öú

º~. �̧ …² …Ö³ô¬ó ìõðõì±)ø†( Ö±¾• ¬…¬û º~ {† ô…Þñ¼ ‹ú ì~– h5  ¬°

¬ì†ÿ C
o04 …ðœ†ï ºõ¬. ¬° �†ü†ó€ ô…Þñ¼ ‹† …¶}×†¬û …² ì¥éõë

øý~°ôÞýñõó 2 ¬°¾~ ¬° „Ž ì}õÚØ ô �éýí± ‹ú ¬¶• „ì~û �̧ …²

°¶õŽ ¬…¬ó ‹† …¶}õó ì†²…¬ ô Ÿñ~ ì±{Œú º·• ô ºõ ‹† „ó ›~…¶†²ÿ

º~. ‹±…ÿ ›~…¶†²ÿ ìõðõì±ø†ÿ ô…Þñ¼ ð~…¬û ô øíõ�éýí± …¤}í†èþ

{»ßýê º~û€ ì¥¿õë ô…Þñ¼ ¬° ì©éõÉ …¶}õó ô „Ž ‹† ð·Œ•|ø†ÿ 8

‹ú 2 …¶}©±…ž  ô ¬° â±ï|̈†ðú ̈çŠ {† °¶ý~ó ‹ú ô²ó ÷†‹• ̈»à º~.

�̧ …² {õ²üò€ ¬°¾~ �ýõð~²ðþ )PG( ìõðõì±ø† °ôÿ ð»†¶}ú …² ìÏ†¬èú

)6( ì¥†¶Œú º~:  |

)6(001×]0W/)0W-pW([ = )%( PG

Þú ¬° „ó 0W| ô²ó ð»†¶}ú …¶}×†¬û º~û ô pW| ô²ó Þõ�éýí± �ýõð~ÿ ‹ú

¬¶• „ì~û …¶•.

ºñ†¶†üþ Þõ�éýí±ø†ÿ �ýõð~ÿ

Þõ�éýí±ø†ÿ �ýõð~ÿ ¶ñ}³ º~û ‹ú °ô½ ÆýØ|¶ñœþ RITF| ºñ†¶†üþ

º~ð~. ‹† ÆýØ|ø†ÿ RITF‹ú ¬¶• „ì~û ‹±…ÿ ð»†¶}ú ̈†èÀ ô

Þõ�éýí±ø†ÿ �ýõð~ÿ ¶ñ}³ÿ€ ¶ñ}³ Þõ�éýí±ø† ô �ýõð~²ðþ ìõðõì±ø†

°ôÿ ð»†¶}ú {†‡üý~ º~. ‹ú Îñõ…ó ðíõðú€ ºßê 1 ÆýØ RITF| ð»†¶}ú ô

Þõ�éýí±ø†ÿ �ýõð~ÿ ì±‹õÉ °… ð»†ó ìþ|¬ø~. ¬° ÆýØ Þõ�éýí±ø†ÿ

�ýõð~ÿ€ ðú {ñù† ðõ…°ø†ÿ ›¯‹þ ôüµû  ð»†¶}ú ¬° ðõ…¤þ 375€ 567€ 858

ô 1-mc 3343 ì»†ø~û ìþ|ºõ¬€ ‹éßú …üò ÆýØ|ø† ðõ…°ø†ÿ ›¯‹þ

ì»©¿ú ìõðõì±ø†ÿ �ýõð~ ²¬û ºƒ~û °… ðýƒ³ ‹ú ̈ƒõ‹þ ð»ƒ†ó ìþ|¬ø~.

ÆýƒØ RITFÞƒõ�éýƒí± �ƒýõð~ÿ ð»†¶ƒ}ú ‹ƒ† „Þ±üê „ìýƒ~ )MA--tS( ðõ…°

›¯‹þ â±ôû °… ¬° ð†¤ýú 1-mc 7661 ð»†ó ìþ|¬ø~ )ºßê 1( Þú ìõöü~

ô›õ¬ ìõðõì±  „Þ±üê „ìý~ ¬° ¶†̈}†° ²ðœý± �éýí± …¶•.

¬° ÆýØ Þõ�éýí± �ýõð~ÿ ð»†¶}ú ‹†  „Þ±üê„ìý~ ô„Þ±üéýà …¶ý~

)AA--MA(--tSðý³ ðõ…° ›¯‹þ ì»†ø~û º~û ¬°ð†¤ýú 1-mc 1661

‹ú ôÂõ§ ô›õ¬ â±ôû O=C| ì±‹õÉ ‹ú ìõðõì±ø†ÿ MA ô AA| °… {†‡üý~

ìþ|Þñ~.  øî|Ÿñýò€ ðõ…° ›¯‹þ ì»ƒ†ø~û º~û ¬° ð†¤ýú 1-mc 2321 ðý³

g co

g

›~ôë 1 -›³üý†– º±…üÈ �éýí±º~ó �ýõð~ÿ ‹±…ÿ ¶ñ}³ Þõ�éýí±ø†ÿ �ýõð~ÿ ð»†¶}ú*.

*| ¤œî Þê ì¥éõë   Lm|009 ô ìÛ~…° ð»†¶}ú ì¿±Öþ  7011/0 ìõë ô…¤~ …ðý~°ôâéõÞõ² …¶•.

¬°¾~ �ýõð~²ðþ )L/lom( 4OnMK )L/lom( 4OS2H ìõðõì±)ø†( )g( Þõ�éýí± �ýõð~ÿ ¶ñ}³ÿ „²ì†ü¼

423

582

213

811

562

3-01 ×2

3-01 ×2

3-01 ×2

3-01 ×2

3-01 ×2

2-01 ×5/2

2-01 ×5/2

2-01 ×5

2-01 ×5

2-01 ×5/2

)21(  MA

|)4( AA|€)8(  MA

)4( SPMA|€)8(  MA

|)8( SPMA|€)6(  MA

|)4( AI|€)8( MA

MA--tS

)AA--MA(--tS

)SPMA--MA(--tS

)SPMA--MA(--tS

)AI--MA(--tSg co

g co

g co

g co

g |1

2

3-1

3-2

4
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ð»ƒ†ó|¬øñƒ~û …°{ƒÏ†½ Þ»ƒ»þ �ýõð~ O-C-| â±ôû …¶ý~ÿ ìõðõì± „Þ±üéýà

…¶ý~ …¶• Þú ¬èýéþ ‹± ô›õ¬ ø± ¬ô ìõðõì±  „Þ±üê „ìý~ ô  „Þ±üéýà …¶ý~

¬° ¶†̈}†° Þõ�éýí± �ýõð~ÿ …¶•.

¬° ÆýØ RITFÞƒõ�éýí± �ýõð~ÿ „Þ±üê„ìý~ ô 2-„Þ±üê„ìý~ô-2-ì}ýê-

1-�±ô�†ó ¶ƒõè×õðýà …¶ƒý~ )SPMA--MA(--tSðõ…°ø†ÿ ›¯‹þ

ðõ…¤þ 1801 ô 1-mc 5121 ð»ƒ†ó|¬øñƒ~û ô›õ¬ â±ôû -
3OS ô Ú±…°â±Ö}ò

ìõðõì± SPMA| ¬° ¶†̈}†° ²ðœý± �éýí± ø·}ñ~. …² Æ±Öþ€ ðõ…° ›¯‹þ

ð†¤ƒýú 1-mc |7661 ðý³ ‹ú ôÂõ§ ô›ƒõ¬ â±ôû Þ±‹õðýê MA| ô SPMA| °…

{†‡üý~ ìþ|Þñ~.

¬° ÆƒýØ Þõ�éýí± �ýõð~ÿ ð»ƒ†¶}ú ‹ƒ†  „Þ±üê „ìý~ ô …ü}†Þõðýà …¶ý~

)AI--MA(--tSðõ…° ›¯‹þ �ùò ¬° ð†¤ýú 1-mc 7661 ð»†ó|¬øñ~û

ô›õ¬ â±ôû Þ±‹õðýê ¬° Þõ�éýí± �ýõð~ÿ …¶• ô �ùò|º~ó „ó ðý³ ‹±

ô›õ¬ Ÿñ~ ðõÑ â±ôû Þ±‹õðýê ¬° ¶†̈}†° �éýí± ¬æè• ¬…°¬. øî|Ÿñýò€

ðõ…° ›¯‹þ ¬° ð†¤ýú 1-mc 3021 ì»†ø~û ìþ|ºõ¬ Þú ì»©¿ú …°{Ï†½

Þ»»þ �ýõð~ O-C-| â±ôû …¶ý~ÿ ¬° ¶†̈}†° …ü}†Þõðýà …¶ý~ …¶•.

‹† {õ›ú ‹ú …üò Þú Þõ�éýí±ø†ÿ �ýõð~ÿ€ ‹ú Æõ° ›³üþ ºŒßú|…ÿ

º~û|…ð~€ …ð¥çë Þ†ìê �éýí±ø† ¬° „Ž ô {ùýú ì¥éõë º×†Ù ‹±…ÿ

…ð~…²û|âý±ÿ ô²ó ìõèßõèþ …ìß†ó|�̄ü± ðŒõ¬. ‹† …üò ¤†ë€  …² „ó ›† Þú

ô…Þƒñ¼|øƒ†ÿ �ƒýõð~ ²ðþ ‹†Îƒ™ …Ö³…üƒ¼ ô²ó ìƒõèßƒõèþ �éƒýí± �†üú )¬° …üò

�µôø¼ ð»†¶}ú( ìþ|ºõð~€ …ð}Ë†° ìþ|°ô¬ Þú ô²ó ìõèßõèþ Þõ�éýí±ø†ÿ

�ýõð~ÿ ¶ñ}³ÿ ²ü†¬ ‹†º~.

ð}†ü� ô ‹¥™

…÷± ðõÑ ìõðõì±ø† ‹± ¬°¾~ �ýõð~²ðþ °ôÿ ð»†¶}ú ¶ý� ²ìýñþ

�ýõð~²ðþ ìõðõì±ø†ÿ ôüñýéþ ì©}éØ ‹ú ð»†¶}ú ‹ú ìñËõ° {Ûõü• Þ†°‹±¬

ð»†¶}ú ¬° ¤õ²û|ø†ÿ ð×}þ …² ìõÂõÎ†– �µôø»þ ìõ°¬ {õ›ú ¬°

¬…ð»ã†û|ø† ô ¾ñÏ• ð×• …¶•. …² Þõ�éýí±ø†ÿ �ýõð~ÿ ð»†¶}ú ‹·}ú ‹ú

ðõÑ ìõðõì± ü† ìõðõì±ø†ÿ �ýõð~ ²¬û º~û ìþ|{õ…ó ‹ú Îñõ…ó Þñ}±ë|Þññ~û

ø±²°ôÿ ¶ý†ë€ ÒéË•|¬øñ~û ô ‹†²¬…°ð~û ºýê ¬° ¶ý†ë|ø†ÿ ¤×†°ÿ �†üú

„‹þ …¶}×†¬û Þ±¬. ‹± øíýò …¶†¹€  ìõðõì±ø†ÿ ì©}é×þ ‹ú ð»†¶}ú �ýõð~

²¬û º~û|…ð~. …² „ó ›† Þú …ø~…Ù …¾éþ …üò �µôø¼€ …Ö³…ü¼ �†ü~…°ÿ

â±ì†üþ€ ìÛ†ôì• ¬° ‹±…‹± {©±ü� ‹†Þ}±ü†üþ ô ðý³ {õ¶Ïú â·}±û  Þ†°‹±¬

ð»†¶}ú ¬° ¶ý†ë|ø†ÿ ¤×†°ÿ �†üú „‹þ ø·}ñ~€ ìõðõì±ø†ÿ ì}ñ†¶� ‹† …üò

…ø~…Ù …ð}©†Ž º~ð~. …üò ìõðõì±ø† °ôÿ ð»†¶}ú �ýõð~²¬û º~ð~ Þú ¬°

…¬…ìú ›³üý†– ô…Þñ¼ ø†ÿ �ýõð~ ²ðþ ô …÷± ðõÑ ìõðõì± ‹± ‹†²¬û �ýõð~²ðþ

‹±°¶þ ìþ|ºõ¬.

ìÇ†‹Ü ð}†ü� ›~ôë 1 Ÿù†° ðõÑ Þõ�éýí± �ýõð~ÿ ð»†¶}ú ¶ý�|²ìýñþ ‹†

ìõðõì± „Þ±üê„ìý~ ô ì©éõÉ „ó ‹† ìõðõì±ø†ÿ „Þ±üéýà …¶ý~€

2- „Þ±üê„ìý~ô-2- ì}ýê-1- �±ô�†ó ¶õè×õðýà …¶ý~ ô …ü}†Þõðýà …¶ý~ ‹†

‹ú Þ†°âý±ÿ ¶†ì†ðú „Ò†²â± …Þ·†ü¼ -Þ†ø¼ ìñãñ³ )VI(| ô ‹† …ð}©†Ž

º±…üÈ ‹ùýñú ô ÒéË•|ø†ÿ ìñ†¶� …² „Ò†²â± ô ìõðõì±)ø†( ¶ñ}³ º~ð~.

‹† {õ›ú ‹ú ô…Þñ¼|�̄ü±ÿ ‹ý»}± ìõðõì±„Þ±üê„ìý~€ ‹ý»}±üò ìÛ~…°

�ýõð~²ðþ ‹† …üò ìõðõì± ‹ú ¬¶• „ì~û …¶• )›~ôë 1(.  øñã†ìþ Þú …²

ì©éõÉ MA| ‹† ¶†ü± ìõðõì±ø† ¬° ô…Þñ¼ �ýõð~²ðþ …¶}×†¬û º~û …¶•€

¬°¾~ �ýõð~²ðþ Þ†ø¼ ìþ|ü†‹~€ ‹ú Æõ°ÿ Þú ¬° ì©éõÉ ìõðõì±ø†ÿ

MA| ô AI| ‹ú ¬èýê ô…Þñ¼|�̄ü±ÿ Þî ìõðõì± …ü}†Þõðýà …¶ý~ ¬°

�ýõð~²ðþ€ Þí}±üò ìÛ~…° �ýõð~ ²ðþ ¤†¾ê º~û …¶•. {×†ô– ¬° ¬°¾~

�ýõð~²ðþ€ ¬° ô…ÚÐ ‹ú …÷± ðõÑ Þõìõðõì± ‹± �ý¼|°Ö• ô {Œ~üê ô…Þñ¼

üÏñþ ‹± ìý†ðãýò ÷†‹• ¶±Î• …ð}»†° �éýí±º~ó ‹†²ìþ|â±¬¬. …üò ¬°

¤†èþ …¶• Þú ð·Œ•|ø†ÿ ô…Þñ¼|�̄ü±ÿ ‹ú Æõ° Îí~û ‹± °ü³¶†̈}†°

Þõ�éýí±ø†ÿ {»ßýê º~û …÷± ìþ|â̄…°ð~ ô …÷± …üò �†°…ì}± ‹± ¶±Î•

�éýí±º~ó ¬° ìÛ†ü·ú ‹† ÷†‹• ¶±Î• …ð}»†° øíõ�éýí±º~ó ìõðõì±ø†

Þí}± …¶•. ‹ñ†‹±…üò€ ¬èýê …¾éþ {×†ô– ¬° ¬°¾~ �ýõð~²ðþ ‹ú {×†ô– ¬°

g co

g co
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÷†‹• ¶±Î• …ð}»†° øíõ�éýí±º~ó ìõðõì±ø† ì±‹õÉ …¶•.

‹± …¶†¹ ð·Œ•|ø†ÿ ô…Þñ¼|�̄ü±ÿ â³…°½ º~û ‹±…ÿ Þõ�éýí±º~ó

„Þ±üê„ìý~ ‹† Þõìõðõì±ø†ÿ ìÇ†èÏú º~û Þú ‹ú üà ð³¬üà …¶• ]8[€|

ìþ|{õ…ó ð}ýœú â±Ö• Þú {±Þý� Þõ�éýí± {»ßýê º~û ‹ú {±Þý� ̈õ°…á

…ôèýú ð³¬üà ̈õ…ø~ ‹õ¬. ‹ñ†‹±…üò ìþ|{õ…ó ‹ú Æõ° {Û±üŒþ ð·Œ•

ìõðõì±ø†ÿ °ü©}ú º~û ¬° °…Þ}õ° °… ‹ú Îñõ…ó ð·Œ• „ðù† ¬° Þõ�éýí±ø†ÿ

�ýõð~ÿ ¬° ðË± â±Ö•.

…°²ü†‹þ Þ†°…üþ Þõ�éýí±ø†ÿ �ýõð~ÿ ¬° ¶ý†ë ¤×†°ÿ �†üú „‹þ )̈õ…Á

°õ̂èõ´üßþ ô Þñ}±ë …{çÙ ¶ý†ë(

Þ†°…üþ ìõö÷± ¶ý†ë|ø†ÿ ¤×†°ÿ ¤†ôÿ âõðú|ø†ÿ �éýí±ÿ ºŒßú|…ÿ º~û

¬° ¬ì†ÿ ‹†æ â³…°½ º~û …¶• ]9[. �éýí±ø†ÿ  „Ž|¬ô¶• ¬…°…ÿ

…{¿†æ– Î±Âþ Þî )üÏñþ ́ë|ø†ÿ �éýí±ÿ( �†ü~…°ÿ â±ì†üþ ̈õ‹þ

ð»†ó ìþ|¬øñ~. …÷± ¬ì†ÿ ‹†æ ‹± ¶†̈}†° ô ̈õ…Á °õ̂èõ´üßþ ô …{çÙ

¶ý†ë€ ²ì†ðþ Þú …üò �éýí±ø† ¬° ì¥ýÈ „‹þ ì}õ°ï ìþ|ºõð~€ ‹±°¶þ ô

ì»†ø~û º~û …¶•€ ÖÛÈ ́ë|ø†üþ Þú ¬° „ðù† ¬°¾~ ºŒßú|…ÿ º~ó ¤~ô¬

üà|¬°¾~ …¶•€ ‹±…ÿ Þ†°‹±¬ø†ÿ ü†¬ º~û üÏñþ Þñ}±ë ̈õ…Á

°õ̂èõ´üßþ ô …{çÙ ¶ý†ë ¬° ¬ì†ÿ ‹†æ ìñ†¶�|…ð~ ]01[.

…² ìý†ó ìõðõì±ø†ÿ ìõ›õ¬ ‹±…ÿ �ýõð~²ðþ€ „Þ±üê„ìý~ ‹ú Æõ° â·}±¬û

…¶}×†¬û º~û …¶•. ¶ñ}³ ð»†¶}ú ¶ý�|²ìýñþ �ýõð~ ²¬û º~û ‹†

�éþ„Þ±üê„ìý~ ô …°²ü†‹þ ̈õ…Á „ó ¬° ¶ý†ë|ø†ÿ ¤×†°ÿ â³…°½ º~û

…¶• ]11[. �µôø¼|â±…ó ¶ú ìœíõÎú …² Þõ�éýí±ø†ÿ �ýõð~ÿ ð»†¶}ú

…Þ·ý~ º~û€ ð»†¶}ú ì¥éõë ô ð»†¶}ú ¶ý�|²ìýñþ ‹† „Þ±üê„ìý~ ô

ì¥¿õæ– „Ž|Þ†Ö• º~û ì±‹õÉ °… ¶ñ}³ Þ±¬ð~ ô ̈õ…Á â±…ð±ôÿ

…üò ì»}Û†– °… ¬° ÒéË•|ø†ÿ ì©}éØ �éýí± ô ðíà ô ¬° ¶±Î•|ø†ÿ

‹±½ ô ¬ì†ø†ÿ ì©}éØ ‹±°¶þ Þ±¬û|…ð~ ]|11[.

‹±…ÿ …Ö³…ü¼ ìÛ†ôì• ð»†¶}ú  �ýõð~ÿ ‹ú ¬ì† ô ìÛ~…° ðíà ‹ý»}±€

ìõðõì±ø†ÿ ¤†ôÿ â±ôû ¶õè×õð†– ðËý± 2- „Þ±üê „ìý~ô-2-ì}ýê-1-

�±ô�†ó ¶õè×õðýà …¶ý~ )SPMA(| ‹ú ð»†¶}ú �ýõð~ ²¬û º~û|…ð~. ìÏíõæ_

…üò ìõðõì±ø† øí±…û ‹†  „Þ±üê|„ìý~ ü† ì»}Û†– „ó ¬° �ýõð~²ðþ …¶}×†¬û

ìþ|ºõð~. ð}†ü� â³…°½ º~û ¬° ìÛ†æ– ð»†ó ìþ|¬ø~€ Þõ�éýí±ø†ÿ

�ýõð~ÿ ð»†¶}ú ¬° ¶ý†ë|ø†ÿ ¤×†°ÿ {ùýú º~û ‹† „Ž {†²û€ „Ž ðíà€

„Ž ðíà ¶ý±º~û ô ðý³ ¶ý†ë ¤×†°ÿ ¬…°…ÿ {±ÞýŒ†– ìÏ~ðþ ²ü†¬ Þ†°…üþ

¨õ‹þ ¬…°ð~€ ‹ú ôüµû {±�éýí±ø†ÿ �ýõð~ÿ ð»†¶}ú -„Þ±üê„ìý~ -SPMA|

Þú ¬° ‹±…‹± ðíà ô ¬ì†ÿ ‹†æ ìÛ†ôï ø·}ñ~.

øí†ó|Æõ° Þú �ý»}± …º†°û º~€ {í†ï Þõ�éýí±ø†ÿ �ýõð~ÿ ð»†¶}ú€

�†ü~…°ÿ ̈õ‹þ ¬° ‹±…‹± {©±ü� ‹†Þ}±ü†üþ ¬…°ð~. …üò �†ü~…°ÿ€ …ìß†ó

…¶}×†¬û …² Þõ�éýí±ø†ÿ �ýõð~ÿ ð»†¶}ú °… ¬° ì¥~ô¬û ô¶ýÏþ …²

¶ý†ë|ø†ÿ ¤×†°ÿ …² „Ž {†²û â±Ö}ú {† „Ž ðíà ô ¬° ðù†ü• „Ž ðíà

¶ý±º~û Ö±…øî ìþ|„ô°¬. …üò ¬° ¤†èþ …¶• Þú ð»†¶}ú ‹ú ¬èýê {©±ü�

‹†Þ}±ü†üþ ¶±üÐ€  ÖÛÈ ¬° º±…üÈ „Ž ðíà ¶ý±º~û ‹±…ÿ Þñ}±ë …{çÙ

¶ý†ë …¶}×†¬û ìþ|ºõ¬. …² …üò °ô€ ‹ú Æõ° Îíéþ â·}±û Þ†°‹±¬ ð»†¶}ú ‹†

�ýõð~²ðþ ìõðõì±ø†ÿ ôüñýéþ °ôÿ „ó {õ¶Ïú �ý~… ìþ|Þñ~. ¬° …üò Æ±§

ðý³ ø~Ù ì³‹õ° ¬ðŒ†ë º~û …¶•. …Î}Û†¬ ‹± …üò …¶•€ {í†ï Þõ�éýí±ø†ÿ

�ýõð~ÿ ¶ñ}³ º~û )›~ôë 1( Ú†‹éý• …¶}×†¬û ¬° º±…üÈ ðíßþ ì©}éØ

¶ý†ë ¤×†°ÿ °… ¬…º}ú ‹†ºñ~. ̈õ…Á …{çÙ ¶ý†ë ô °õ̂èõ´üßþ ¶ý†ë
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**|ð·Œ• ìõðõì±ø†ÿ MA| ô SPMA| ¬° …üò Þõ�éýí±ø† ì}×†ô– …¶• )›~ôë 1(.
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3
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5|

5|
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-
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3

4
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3

-
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�ý¼ ô �̧ …² �ý±º~âþ ¬° ¶ý†ë ¤×†°ÿ �†üú „‹þ ¶†̈}ú º~û ‹† „Ž {†²û

ô „Ž ðíà 4 ¬°¾~ ‹ú {±{ý� ¬° ›~ôë ø†ÿ 2 ô 3 …°…̂ú º~û …¶•.

„²ìõó|ø† ‹± …¶†¹ …¶}†ð~…°¬ AMCO| …ðœ†ï ºƒ~û|…ð~ ô ̈õ…Á ¶ý†ë

�ý¼ ô �̧ …² â±ì†¬øƒþ âê )Ÿ±̈¼ ¬° ¬ì†ÿ Co121 )Fo052( ‹ú ì~–

h|5( …ð~…²û|âý±ÿ º~û …¶•. „²ìõó|ø†ÿ ̈õ…Á °õ̂èõ´üßþ ¬° ¬ì†ÿ

÷†‹• ì¥ýÈ …ðœ†ï º~û|…ð~.

ø± Ÿñ~ ìÛ†¬ü± ìñ†¶� ̈õ…Á °õ̂èõ´üßþ ‹ú º~– ‹ú ðõÑ ¶ý†ë ðý³

‹·}ãþ ¬…°¬€ …ì† ìÇ†‹Ü ‹† …¶}†ð~…°¬ ¾ñÏ• ð×• „ì±üß† )IPA(€ ø± …ð~…²û

ìÛ†¬ü± Î~¬ÿ â±…ð±ôÿ Ê†ø±ÿ )VA(€ â±…ð±ôÿ �ç¶}ýà )VP( ô ðÛÇú

{·éýî )PY( ‹ú {±{ý� ‹ú 02€  Pc51 ô 2tf001/fbl53 ð³¬üà ‹†ºñ~€

ìñ†¶� ô ìÇéõŽ ̈õ…ø~ ‹õ¬. ‹± …¶†¹ …üò …¶}†ð~…°¬€ ̈õ…Á …{çÙ

¶ý†ë ²ì†ðþ Þú Þí}± …² Lm51 ‹†º~€ ̈õŽ ô ²ì†ðþ Þú Þí}± …² Lm01

‹†º~€ Î†èþ {Ï±üØ º~û …¶• ]|1[.|

‹† ìÛ†ü·ú ð}†ü� ì±‹õÉ ‹ú ¶ý†ë ¶†̈}ú º~û ‹† ð»†¶}ú ô ð}†ü� ì±‹õÉ ‹ú

¶ý†ë ¶†̈}ú º~û ‹† Þõ�éýí±ø†ÿ �ýõð~ÿ )‹ú Îñõ…ó ì˜†ë ðíõðúö 3-1( ¬°

›~ôë|ø†ÿ 2 ô 3 ìþ|{õ…ó ì»†ø~ Þ±¬ Þú ¬° …÷± …¾ç§ ºýíý†üþ ð»†¶}ú€

¨õ…Á °õ̂èõ´üßþ ¶ý†ë ‹ú ìÛ~…° Ú†‹ê ìç¤Ëú|…ÿ {Ûõü• º~û ô …{çÙ

¶ý†ë ðý³ Þ†ø¼ Ÿ»î|âý±ÿ ü†Ö}ú …¶•. ‹ñ†‹±…üò ìþ|{õ…ó ð}ýœú â±Ö•€

…¾ç§ ºýíý†üþ ð»†¶}ú …² °…û Þõ�éýí±º~ó �ýõð~ÿ€ Þ†°…üþ „ó °… ¬°

¶ý†ë ¤×†°ÿ �†üú „‹þ ‹ùŒõ¬ ìþ|‹©»~.

‹ú Æõ° Þéþ€ …{çÙ ¶ý†ë )LF( ðíõðú|ø† ¬° „Ž ðíà ‹ý»}± …² „Ž {†²û

…¶• )›~ôë ø†ÿ 2 ô 3(. …üò {×†ô– °… ìþ|{õ…ó ‹ú ô›õ¬ ðíà ¬° ¶ý†ë

¤×†°ÿ ¶†̈}ú º~û ‹† „Ž ðíà ð·Œ• ¬…¬. ô›õ¬ ðíà ‹†Î™ ìþ|ºõ¬€

‹†° ìõ÷± â±ôû „ðýõðþ ìõ›õ¬ ¬° Þõ�éýí±ø†ÿ �ýõð~ÿ „ðýõðþ Þ†ø¼ ü†‹~

Þú ¬° ð}ýœú „ó …² Þ†°…üþ Þõ�éýí±ø†ÿ �ýõð~ÿ ¬° ¶ý†ë ¤×†°ÿ �†üú „‹þ

¤†ôÿ ðíà Þ†¶}ú ìþ|ºõ¬. ‹† …üò ¤†ë€ ð}†ü� …°…̂ú º~û ¬° ›~ôë ø†ÿ

2 ô 3 ð»†ó ìþ|¬ø~€ Þ†°…üþ Þõ�éýí± �ýõð~ÿ ¶†̈}ú º~û ‹† ìõðõì±

¶õè×õó|¬…° º~û üÏñþ 2-„Þ±üê „ìý~ô-2-ì}ýê-1-�±ô�†ó ¶õè×õðýà …¶ý~

)Þõ�éýí± �ýõð~ÿ 3-1( ¬° ¶ý†ë ¤×†°ÿ ¶†̈}ú º~û ‹† 4 ¬°¾~ „Ž ðíà

)¶~üî Þé±ü~( Ÿñ~…ó {¥• {†÷ý± ô›õ¬ „Ž ðíà Ú±…° ðíþ|âý±¬. ¬°

ìÛ†æ– ðý³ â³…°½ º~û …¶•€ â±ôû ø†ÿ „ðýõðþ ¶õè×õó|¬…° º~û …²

ìÛ†ôì• ²ü†¬ÿ ¬° ‹±…‹± ðíà ‹±̈õ°¬…°ð~ ]|6 €5[.

ð}†ü�  …°…̂ú º~û ¬° ›~ôë|ø†ÿ 2 ô 3 ð»†ó ìþ|¬ø~€ â±ì† ô �ý±º~âþ

‹†Î™ ‹ùŒõ¬ ̈õ…Á °õ̂èõ´üßþ ô …{çÙ ¶ý†ë ¬° ¶ý†ë|ø†ÿ ¤×†°ÿ

¶†̈}ú º~û ‹† Þõ�éýí± �ýõð~ÿ ð»†¶}ú º~û …¶•. ‹ú ÎŒ†°– ¬üã±€

ð»†¶}ú|ø†ÿ …¾ç§ º~û ¬° ‹±…‹± ¬ì† �†ü~…°ð~ ô ìþ|{õ…ó …² „ðù† ¬°

Ö±ìõë|‹ñ~ÿ|ø†ÿ ¶ý†ë ¤×†°ÿ �†üú „‹þ ‹ú ìñËõ° ¤×†°ÿ Ÿ†û|ø†ÿ ÎíýÜ

…¶}×†¬û Þ±¬. ð}†ü� ð»†ó ìþ|¬ø~€ ø± Ÿñ~ …{çÙ ¶ý†ë �ý¼ …² â±ì†¬øþ

¨õŽ Þñ}±ë ð»~û …¶•€ …ì† �̧ …² „ó ô �ý±º~âþ ðíõðú|ø† üÏñþ ¬°

º±…üÈ ô…ÚÏþ ¤×†°ÿ€  …{çÙ ¶ý†ë ¬° ¤~ ìÇéõ‹þ Þñ}±ë º~û …¶•.

…üò …ì± ‹ú ºŒßú|…ÿ º~ó ›³üþ Þõ�éýí±ø†ÿ �ýõð~ÿ ð»†¶}ú ¤ýò

�éýí±º~ó ì±‹õÉ …¶•. …èŒ}ú ìÛ~…° ºŒßú|…ÿ º~ó °… ìþ|{õ…ó ‹ú °…¤}þ

Þñ}±ë Þ±¬. ‹† ºŒßú|…ÿ º~ó ›³üþ Þõ�éýí±ø†ÿ �ýõð~ÿ ð»†¶}ú€

²ðœý±ø†ÿ �éýí± ¤~…Þ±̃ Þ†°…üþ ̈õ¬ °… ²ì†ðþ ð»†ó ìþ|¬øñ~ Þú ¬°

¬ì†ÿ ‹†æ Ú±…° âý±ð~. ¬° …÷± â±ì†€  ‹©»þ …² …üò …{¿†æ– Î±Âþ ‹†²

º~û ô ²ðœý±ø† Þ†ìç_ ‹†² ìþ|ºõð~. ¬° Ÿñýò º±…üÇþ€ ²ðœý±ø†ÿ

�éýí±ÿ ¤~…Þ±̃ Þ†°…üþ °… ‹ú è¥†Í ̈õ…Á °õ̂èõ´üßþ ô Þñ}±ë …{çÙ

¶ý†ë ð»†ó ìþ|¬øñ~.

ºŒßú|…ÿ º~ó ›³üþ ¤ýò �éýí±º~ó Þú …² °…û …{¿†æ– ºýíý†üþ

…{×†Ý ìþ|…Ö}~€ °ôÿ ̈õ…Á �ý¼ …² â±ì†¬øþ ðý³ …÷± ìþ|â̄…°¬€ ‹ú Æõ°ÿ

›~ôë 3 -…÷± Þõ�éýí±ø†ÿ �ýõð~ÿ ð»†¶}ú ‹± ̈õ…Á °õ̂èõ´üßþ ô …{çÙ ¶ý†ë ¬° ¶ý†ë �†üú „‹þ ¶†̈}ú º~û ‹† „Ž ðíà 4 ¬°¾~ �ý¼ ô �̧ …² â±ì†¬øþ

ô Ÿ±̈¼*.

*|„²ìõó|ø† ‹† øí†ó º±…üÈ ô …¶}†ð~…°¬ ›~ôë 2 …ðœ†ï º~û …¶•. {±Þý� âê ‹± …¶†¹ …¶}†ð~…°¬ AMCO|: Lm|053 „Ž€  g|51 ‹ñ}õðý• …¾ç§ º~û€  g|51/3 �éýí±€ 4 ¬°¾~ lCaNô g1

¶~üî ‹þ|Þ±‹ñ†–.  |
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2

1
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3
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0
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2

2
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3
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3
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3
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Þú …â± …{çÙ ¶ý†ë ‹±…ÿ Þõ�éýí±ø†ÿ �ýõð~ÿ )‹œ³ ðíõðú 3-1( ‹† ð»†¶}ú

¬° ›~ôë 3 ìÛ†ü·ú ºõ¬ ìþ|{õ…ó ì»†ø~û Þ±¬€ Þ†°…üþ Þõ�éýí±ø†ÿ
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