
…¤í~°Â† Ú†¶íþ*1€ …‹õ®° ü†¶íþ2

1- Þ†º†ó€ ¬…ð»ã†û Þ†º†ó€ ¬…ð»ß~û ìùñ~¶þ€ â±ôû ìùñ~¶þ ìß†ðýà€ ¾ñ~ôÝ �·}þ 76115-71378

2 - Þ±ž€ ¬…ð»ã†û „²…¬ …¶çìþ€ ¬…ð»ß~û ìùñ~¶þ€ â±ôû ìùñ~¶þ ìß†ðýà€ ¾ñ~ôÝ �·}þ 313-58413

|¬°ü†Ö•: 02/8/78€ �̄ü±½: 72/21/78

…÷± {ñ¼|ø†ÿ �̧|ì†ð~ â±ì†üþ ð†ºþ …² �©• ‹± {Óýý± ºßê

Ÿñ~ æüú|…ÿ|ø†ÿ Þ†ì�õ²ü}þ {©• ô …¶}õ…ðú|…ÿ  |

{ñ¼|ø†ÿ â±ì†üþ€

Þ†ì�õ²ü• �éýí±ÿ€

Ÿñ~æüú|…ÿ ð†ì}Û†°ó€

{Óýý± ºßê€°ô½ …ð±ÿ́

thermal stresses,

polymer composite,

unsymetric laminates,

deformation, energy methode

Ÿßý~û

ô…́û||ø†ÿ Þéý~ÿ 

ìœéú Îéõï ô {ßñõèõÿ́ �éýí±€

¶†ë ‹ý·• ô ¬ôï€ ºí†°û 1€

¾×¥ú 03-12€ 8831

5523-6101 : NSSI 

Ú��ê ¬¶}±¹ ¬° ð»�ðþ:ri.ca.ippi.spij//:ptth

Unsymmetrical composite laminates deform from the flat state in curing process. According to the
"lamination theory" the cured shape of unsymmetrical laminates should always be saddle-like, while
considering parameters like specimen lengths and cure temperature, it may lead to two cylindrical
shapes. In addition it is necessary to consider geometrical non-linearity for the uneven plates. By
considering specimen dimensions, Rayleigh-Ritz energy method precisely predicts the room-tem-
perature shapes of the unsymmetrical polymer composite laminates. In this research, energy equa-
tions are developed to determine curvatures of unsymmetrical composite thin laminates at higher
scales. Cylindrical cross-ply composite shells are selected to investigate energy method with higher
degrees. Cured shape of composite shells is mainly dependent on the stacking sequences, mold
radius, layer thickness and cure temperature. Therefore, the changes of these parameters are studied
and consequently appropriate assessments are made on the results obtained. 
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è¥†Í ìÛ~…°ÿ {×†ô– Ÿñ~…ðþ ‹† ì}Óý±ø†ÿa| ôb ð~…°ð~.

Ÿñ~æüú|ø†üþ Þú ¬° …üò �µôø¼ ‹±°¶þ ô {¥éýê º~ð~€ …² …èý†Ù

Þ±‹ò ô °²üò �éýí±ÿ …�õÞ·þ )8025/003T( ‹† ¬ì†ÿ �©• C
o|501

ø·}ñ~. Â©†ì• ø± æüú mm581/0 …¶•. ̈õ…Á ìß†ðýßþ Þ±‹ò -

…�õÞ·þ ¬° ›~ôë3 ‹ý†ó º~û …¶•.  |

ºßê2 {Óýý±…– …ð¥ñ†ø†ÿ aô b| °… ‹† Æõë ÚÇÏú ô ºÏ†Ñ Ú†è� ‹±…ÿ

�õ¶}ú ‹† Ÿý~ì†ó ]09/09/0/0[ ð»†ó ìþ|¬ø~. øñã†ìþ Þú Æõë ðíõðú ¾×±

…¶•€ ìÛ†¬ü± …ð¥ñ†ø†ÿ )m|/1( 92/2=a| ô )m|/1( 92/2-= b| ø·}ñ~ ô ø± ¬ô

ì·}Ûê …² R| ø·}ñ~. ôÚ}þ Þú Æõë …Ö³…ü¼ ìþ|ü†‹~€ ìÛ~…° a| Þî ìþ|ºõ¬.

…ì†€ …üò Þ†ø¼ ‹±…ÿ ºÏ†Ñ|ø†ÿ ì©}éØ ì}×†ô– …¶•. ‹±…ÿ ºÏ†Ñ

mm001 ‹† …Ö³…ü¼ Æõë€ ìÛ~…° aÞ†ø¼ ìþ|ü†‹~ ô ‹ú ¾×± ìþ|°¶~€ ¬°

¤†èþ Þú ‹±…ÿ ºÏ†Ñ|ø†ÿ 004 ô mm007 ‹† …Ö³…ü¼ Æõë€ a| …‹}~… …ð~Þþ

Þ†ø¼ ìþ|ü†‹~€ ¶�̧ ¬ô‹†°û …Ö³…ü¼ ìþ|ü†‹~ ô ‹ú ìÛ~…°ÿ ÷†‹• ìþ|°¶~.

…üò ìÛ~…° ÷†‹• ‹±…ÿ ºÏ†Ñ mm004€ )m|/1( 3/2  ô ‹±…ÿ ºÏ†Ñ  mm|007€

)m|/1( 62/2 …¶•. …² Æ±Ù ¬üã±€ ìÛ~…° Ú~° ìÇéÜ b| ‹† …Ö³…ü¼ Æõë ìíßò

…¶•€ Þ†ø¼ ü† …Ö³…ü¼ ü†‹~. ‹±…ÿ ºÏ†Ñ|ø†ÿ 001 ô mm007 ìÛ~…° b| ‹†

…Ö³…ü¼ Æõë€ Þ†ø¼ ìþ|ü†‹~ ô ‹ú {±{ý� ‹ú ìÛ†¬ü± )m|/1( 44/1- ô

)m|/1( 34/1- ¬° Æõë mm|003 ìþ|°¶~. ¬°¤†èþ Þú ‹±…ÿ ºÏ†Ñ mm004

ìÛ~…° b| ‹† …²¬ü†¬ Æõë€ …Ö³…ü¼ ìþ|ü†‹~ ô ‹ú ìÛ~…° )m|/1( 5/2- ¬° Æõë

mm003 ìþ|°¶~.  |
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›~ôë 3 -÷õ…‹• Þ»·†ó Þ†ì�õ²ü• Þ±‹ò -…�õÞ·þ )8025/003T(.

)GPa(Ex )GPa(Ey )GPa(Gxy xyν x ( / C)α μ ° y ( / C)α μ °

181 3/01 71/7 82/0 20/0 5/22

ºßê 2 -{Óýý±…– …ð¥ñ†ø†ÿ aô b‹† Æõë �õ¶}ú ô  ºÏ†Ñ Ú†è� ‹±…ÿ

�õ¶}ú Þ±‹ò -…�õÞ·þ ‹† Ÿý~ì†ó ]09/09/0/0[.
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…÷± {ñ¼|ø†ÿ �̧|ì†ð~ â±ì†üþ ð†ºþ …² �©• ‹± {Óýý± ºßêÞ†ì�õ²ü•|ø†ÿ {©• ô …¶}õ…ðú|…ÿ  | …¤í~°Â† Ú†¶íþ€ …‹õ®° ü†¶íþ

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô ¬ôï€ ºí†°û 1€ Ö±ô°¬üò -…°¬üŒù»• 8831 

ºßê3  {Óýý±…– a| ô b| °… ‹† ºÏ†Ñ Ú†è� R| ‹±…ÿ �õ¶}ú ‹† Ÿý~ì†ó

]09/09/0/0[ ð»†ó ìþ|¬ø~. ìÛ~…° a| ¬° Ö†¾éú ºÏ†Îþ mm003-001€ ¾×±

…¶•. …ì†€ …² ºÏ†Ñ  mm|003 …Ö³…ü¼ ìÛ~…° a| º±ôÑ ìþ|ºõ¬ ô ‹ú ìÛ~…°

)m|/1( 62/2 ¬° ºÏ†Ñ  mm|007 ìþ|°¶~. …² Æ±Ù ¬üã±€ ìÛ~…° b| ¬° ºÏ†Ñ

mm|001€ )m|/1( 44/1- …¶• ô ‹† ‹ý»}± º~ó ºÏ†Ñ …üò ìÛ~…° ðý³ …Ö³…ü¼

ìþ|ü†‹~ ô ¬° ºÏ†Ñ mm|004 ‹ú ¤~…Þ±̃ ìÛ~…° ìþ|°¶~. ¶�̧€ ‹† …Ö³…ü¼

ºÏ†Ñ …ð~…²û b| Þ†ø¼ ìþ|ü†‹~ ô ¬° ºÏ†Ñ  mm|007 ‹ú ìÛ~…° )m|/1( 34/1-

ìþ|°¶~.  |

ºßê4 …÷± Â©†ì• æüú|ø† °… °ôÿ …ð¥ñ†ø†ÿ aô b| ¬° �õ¶}ú ‹†

Ÿý~ì†ó ]09/09/0/0[ ð»†ó ìþ|¬ø~. ¬° …üò �µôø¼€  Â©†ì• æüú|ø† ¬°

ø± ðíõðú üß·†ó …¶•. ‹±…ÿ Â©†ì•|ø†ÿ 581/0€ 073/0€ 555/0 ô

mm|047/0 ìÛ†¬ü± ì©}éØ  a| ‹ú ¶í• ¾×± ìýê ìþ|Þññ~. …² ¶õÿ ¬üã±€

b|‹ú {±{ý� ¬…°…ÿ ìÛ†¬ü± 44/1- €37/0- € 94/0- ô )m|/1( 73/0- ¬° Æõë

mm|003 …¶•. øñã†ìþ Þú Â©†ì• æüú|ø† …Ö³…ü¼ ìþ|ü†‹~€ ìÛ†¬ü±  a |ô

b| ¬° Æõèþ ìÏýò Þ†ø¼ ìþ|ü†‹ñ~. ì×ùõï …üò Þ†ø¼€ …ð¥ñ†ÿ Þí}±

�õ¶}ú|ø†ÿ Â©ýî|{± …¶• ô ‹ñ†‹±…üò ð·Œ• ‹ú �õ¶}ú|ø†ÿ ð†²á|{±€ Þî

ÎíÜ|{± ø·}ñ~.  |

ºßê5 …÷± ¬ì†ÿ �©• ÚÇÏ†– °… °ôÿ …ð¥ñ†ø†ÿ  aô b| ¬° �õ¶}ú ‹†

Ÿý~ì†ó ]09/09/0/0[ ð»†ó ìþ|¬ø~. ‹±…ÿ ¬ì†ø†ÿ �©• 501€  551€ 502 ô

C
o552 {í†ï ìÛ†¬ü± a| ‹ú ¾×± ìýê ìþ|Þññ~. …² Æ±Ù ¬üã±€ b| ‹ú {±{ý�

¬…°…ÿ ìÛ†¬ü± 44/1-€ 01/2-€ 47/2- ô )m|/1( 53/3- ¬° Æõë mm003 …¶•.

øñã†ìþ Þú ¬ì†ÿ �©• ÚÇÏ†– …Ö³…ü¼ ìþ|ü†‹~€ ìÛ†¬ü± a| ô b| ðý³ ¬°

Æõèþ ìÏýò …Ö³…ü¼ ìþ|ü†‹ñ~. ì×ùõï …üò …Ö³…ü¼€ …ð¥ñ† ‹ý»}± �õ¶}ú|ø† ‹†

¬ì†ÿ �©• ‹ý»}± …¶•. ‹ñ†‹±…üò€ ð·Œ• ‹ú �õ¶}ú|ø†ÿ ‹† ¬ì†ÿ �©•

Þí}±€ �±ÎíÜ|{± ìþ|ºõð~.

¬° �†ü†ó ¬° ‹†°û ð¥õû ì¥†¶Œú Þ±ð¼|ø† ô {ñ¼|ø†ÿ �̧|ì†ð~ ‹±…ÿ ø±

æüú …² ðíõðú|ø†ÿ ìõ°¬ ìÇ†èÏú ‹¥™ ìþ|ºõ¬. ‹±…ÿ …üò ìñËõ°€ …‹}~…

Þ±ð¼|ø† ô …ð¥ñ†ø†ÿ æüú ìý†ðþ ‹† …¶}×†¬û …² ìÏ†¬æ– )02( ô )12( ‹ú

¬¶• „ì~û€ ¶�̧ ‹† …¶}×†¬û …²  ìÏ†¬æ– )5( ô )31( Þ±ð¼|ø† ô {ñ¼|ø†ÿ

�̧|ì†ð~ ‹±…ÿ ø± {à|æüú ‹ú ¬¶• ìþ„üñ~. ›~ôë4 Þ±ð¼|ø† ô

{ñ¼|ø†ÿ �̧|ì†ð~ °… ¬° ø± æüú ‹±…ÿ �õ¶}ú Þ±‹ò -…�õÞ·þ ‹† {±{ý�

Ÿý~ì†ó ]09/09/0/0[€ ºÏ†Ñ mm001€ Æõë mm052 ô ì©}¿†–

mm|05=xô mm07 ð»†ó ìþ|¬ø~.  |

ºßê6 {õ²üÐ {ñ¼|ø†ÿ �̧|ì†ð~ ¬° ø± æüú …² �õ¶}ú …¶}õ…ðú|…ÿ °… ð»†ó

ìþ|¬ø~. {ñ¼|ø†ÿ {±¶ýî º~û ¬° ºßê6 ð»†ó ìþ|¬ø~ Þú {õ²üÐ {ñ¼|ø†ÿ

�̧|ì†ð~ ¬° °…¶}†ÿ …¶}õ…ðú …² è¥†Í ìÛ~…° {Û±üŒ† ì·†ôÿ …¶• ô ¬°

æüú|ø†ÿ ¾×± ¬°›ú Ö»†°ÿ ô ¬° æüú|ø†ÿ 09 ¬°›ú Þ»»þ …¶•. {õ²üÐ

{ñ¼|ø†ÿ �̧|ì†ð~ ¬° °…¶}†ÿ ì¥ýÇþ øíãò ðý·•. {ñ¼|ø†ÿ �̧|ì†ð~

ºßê 3 -…÷± ºÏ†Ñ Ú†è� R| °ôÿ …ð¥ñ†ø†ÿ aô b¬° �õ¶}ú Þ±‹ò -

…�õÞ·þ ‹† Ÿý~ì†ó ]09/09/0/0[ ômm 003=yL =xL.

ºßê 4 -…÷± Â©†ì• æüú|ø† °ôÿ …ð¥ñ†ø†ÿ aô b¬° �õ¶}ú Þ±‹ò -…�õÞ·þ ‹† Ÿý~ì†ó ]09/09/0/0[ ô mm 001=R: )…èØ( ¬° °…¶}†ÿ ì¥õ° …¶}õ…ðú a| ô

)Ž( ¬° °…¶}†ÿ Îíõ¬ ‹± ì¥õ° …¶}õ…ðú b.

)…èØ()Ž(



…÷± {ñ¼|ø†ÿ �̧|ì†ð~ â±ì†üþ ð†ºþ …² �©• ‹± {Óýý± ºßêÞ†ì�õ²ü•|ø†ÿ {©• ô …¶}õ…ðú|…ÿ  |…¤í~°Â† Ú†¶íþ€ …‹õ®° ü†¶íþ

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô ¬ôï€ ºí†°û 1€ Ö±ô°¬üò -…°¬üŒù»• 8831 28

ì¥ýÇþ ¬° æüú|ø†ÿ …ôë€ ¬ôï ô Ÿù†°ï Þ»»þ ô ¬° æüú ¶õï Þú æüú 09

¬°›ú …¶•€ Ö»†°ÿ …¶•. ‹±…üñ~ {ñ¼|ø†ÿ �̧|ì†ð~ ¬° °…¶}†ÿ Æõèþ ô

ì¥ýÇþ ðý³ ¾×± …¶•. {ñ¼|ø†ÿ �̧|ì†ð~ ‹±ºþ ðý³ ¬° ø± æüú ¾×± …¶•. 

…Î}Œ†° ¶ñœþ ô ìÛ†ü·ú ‹† ð}†ü� 

‹±…ÿ ‹±°¶þ ¾¥• ìÇ†èÏ†– …ðœ†ï º~û€ ð}†ü� ¤†¾ê …² …üò �µôø¼ ‹†

ð}†ü� …›³…ÿ ì¥~ô¬ ìõ›õ¬ ]41[ ìÛ†ü·ú ô …°²ü†‹þ º~û|…ð~. ì†¬û ìõ°¬

…¶}×†¬û ¬° �µôø¼ ì³‹õ° Þ±‹ò -…�õÞ·þ ‹† ¬ì†ÿ �©• Co|581€ ¬ì†ÿ

ì¥ýÈ Co12 ô Â©†ì• ø± {à æüú ‹ú …ð~…²û mm521/0 ‹õ¬. ̈õ…Á

|ºßê 5 -…÷± ¬ì†ÿ �©• ÚÇÏ†– °ôÿ …ð¥ñ†ø†ÿ aô b¬° �õ¶}ú Þ±‹ò -

…�õÞ·þ ‹† Ÿý~ì†ó ]09/09/0/0[ ô mm 001=R: )…èØ( ¬° °…¶}†ÿ ì¥õ°

…¶}õ…ðú a| ô  )Ž( ¬° °…¶}†ÿ Îíõ¬ ‹± ì¥õ° …¶}õ…ðú b.

)…èØ(

)Ž(

ºßê 6 -{õ²üÐ {ñ¼|ø†ÿ �̧|ì†ð~ ¬° æüú|ø† ¬° °…¶}†ø†ÿ ì©}éØ ‹±…ÿ

�õ¶}ú Þ±‹ò -…�õÞ·þ ‹† Ÿý~ì†ó ]09/09/0/0[€ mm 001=Rô

mm 052=yL =xL. 

)…èØ(

)Ž(

›~ôë 4 -Þ±ð¼|ø† ô {ñ¼|ø†ÿ �̧|ì†ð~ ¬° ø± æüú ‹±…ÿ �õ¶}ú Þ±‹ò-

…�õÞ·þ ‹† Ÿý~ì†ó ]09/09/0/0[€ mm001=Rô mm052 = yL = xL. 
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…÷± {ñ¼|ø†ÿ �̧|ì†ð~ â±ì†üþ ð†ºþ …² �©• ‹± {Óýý± ºßêÞ†ì�õ²ü•|ø†ÿ {©• ô …¶}õ…ðú|…ÿ  | …¤í~°Â† Ú†¶íþ€ …‹õ®° ü†¶íþ

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô ¬ôï€ ºí†°û 1€ Ö±ô°¬üò -…°¬üŒù»• 8831 

æüú|…ÿ …üò {±Þý� ¬° ›~ôë 5 „ì~û …¶•.

ºßê7 {Óýƒýƒ±…– …ð¥ñƒ†øƒ†ÿ a| ô b| °… ‹±…ÿ Æƒõë|ø†ÿ ì©}ƒéØ ô ‹ú

…²…ÿ ºƒÏ†Ñ|ø†ÿ Ú†èƒ� mm051=R|€ mm004=R| ô mm006=R| ‹±…ÿ

Ÿý~ì†ó ]09/09/0/0[ ô ‹† …¶}×†¬û …² ìÏ†¬æ– …°…̂ú º~û ¬° …üò �µôø¼ °…

ð»†ó ìþ|¬ø~. ºßê8 ðý³ ð}†ü� …›³…ÿ ì¥~ô¬ …°…̂ú º~û ¬° ì±›Ð ]41[

…¶•. ìÛ†ü·ú ð}†ü� …°…̂ú º~û ¬° ºßê|ø†ÿ 7 ô 8 {Ç†‹Ü ‹·ý†° ìñ†¶Œþ °…

ð»†ó ìþ|¬ø~. ¤~…Þ±̃ …̈}çÙ ð}†ü� ¬° Æõë mm52 ô ‹±…ÿ ºÏ†Ñ

mm|006=R| ô ¬° …ð¥ñ†ÿ a| °« ìþ|¬ø~ Þú ‹±…‹± ‹† 5/6 ¬°¾~ …¶•.

ð}ýœú âý±ÿ

¬° …üò �µôø¼€ {Óýý± ºßê Ÿñ~æüú|ø†ÿ Þ†ì�õ²ü}þ ì}Ï†ì~ ¬° …÷± Ö±…üñ~

�©• ìÇ†èÏú º~. ‹±…ÿ ‹±°¶þ {Óýý± ºßê ¾×¥†– {©• ¬ô ðíõðú

ì±‹Ïþ ºßê ìÇ†èÏú º~. ìÛ†ü·ú ìý†ó ð}†ü� ðË±ÿ ô {œ±‹þ ð»†ó

ìþ|¬ø~€ …ð¥ñ†ÿ ÚÇÏ†– ì}Ï†ì~ {õèý~ÿ �̧ …² �©• Þí}± …² ìÛ†¬ü±

�ý¼|‹ýñþ °ô½ …ð±ÿ́ …¶• ô …ð¥ñ†ÿ ðíõðú|ø†ÿ ºŒú|øí·†ó|â±¬ �̧ …²

�©• ‹ý¼ …² ìÛ†¬ü± �ý¼|‹ýñþ º~û ‹ú Þíà °ô½ …ð±ÿ́ …¶•.

øî|Ÿñýò€ 005 °ô² �̧ …² ²ì†ó ¶†̈• ðíõðú|ø†€ {ñ¼|ø†ÿ �̧|ì†ð~ ‹ú

ìÛ~…° Ú†‹ê {õ›ùþ °ø† º~û ô …ð¥ñ†ÿ ðíõðú|ø† Þ†ø¼ ìþ|ü†‹~. 005 °ô²

�̧ …² ¶†̈• ðíõðú|ø†ÿ ì}Ï†ì~ {ñ¼|ø†ÿ �̧|ì†ð~ ¤~ô¬ 24 ¬°¾~

Þ†ø¼ ìþ|ü†‹~€ ¬° ¤†èþ Þú °ø† º~ó {ñ¼|ø†ÿ �̧|ì†ð~ ¬° ðíõðú|ø†ÿ

ºŒú|øí·†ó|â±¬ ¤~ô¬ 02 ¬°¾~ …¶•.

{õ¶Ïú °ô½ …ð±ÿ́ ‹±…ÿ ÚÇÏ†– ì}Ï†ì~ …¶}õ…ðú|…ÿ ð»†ó ìþ|¬ø~€

{±{ý� Ÿý~ì†ó€ ºÏ†Ñ Ú†è�€ Â©†ì• Ÿñ~æüú ô ¬ì†ÿ �©• °ôÿ

ºßê|ø†ÿ �̧ …² �©• ðíõðú|ø† …÷±â̄…° …¶•. øñã†ìþ Þú Â©†ì•

æüú|ø† …Ö³…ü¼ ìþ|ü†‹~€ ìÛ†¬ü± aô b¬° Æõèþ ìÏýò Þ†ø¼ ìþ|ü†‹ñ~.

ì×ùõï …üò Þ†ø¼€ …ð¥ñ†ÿ Þí}± �õ¶}ú|ø†ÿ Â©ýî|{± …¶•. ‹ñ†‹±…üò€

ð·Œ• ‹ú �õ¶}ú|ø†ÿ ð†²á|{±€ Þî|ÎíÜ|{± ̈õ…øñ~ ‹õ¬. øñã†ìþ Þú ¬ì†ÿ

�©• ÚÇÏ†– …Ö³…ü¼ ìþ|ü†‹~€ ìÛ†¬ü± aô bðý³ ¬° Æõèþ ìÏýò …Ö³…ü¼

ìþ|ü†‹ñ~. ì×ùõï …üò …Ö³…ü¼€ …ð¥ñ†ÿ ‹ý»}± �õ¶}ú|ø† ‹† ¬ì†ÿ �©• ‹ý»}±

…¶•. ‹ñ†‹±…üò€ ð·Œ• ‹ú �õ¶}ú|ø†ÿ ‹† ¬ì†ÿ �©• Þí}±€ �±ÎíÜ|{±

ø·}ñ~. øñã†ìþ Þú Æõë ðíõðú ¾×± …¶•€ ìÛ†¬ü± …ð¥ñ† ì·}Ûê …² R|

…¶•. ôÚ}þ Þú Æõë …Ö³…ü¼ ìþ|ü†‹~€ ìÛ~…° a| Þî ìþ|ºõ¬. …ì†€ …üò Þ†ø¼

‹±…ÿ ºÏ†Ñ|ø†ÿ ì©}éØ ì}×†ô– …¶•. …² Æ±Ù ¬üã±€ ìÛ~…°b| ‹† …Ö³…ü¼

ºÏ†Ñ ìíßò …¶•€ …Ö³…ü¼ ü† Þ†ø¼ ü†‹~. ì¥†¶Œú {ñ¼|ø†ÿ �̧|ì†ð~

ð»†ó ìþ|¬ø~€ ìœíõÑ {ñ¼|ø†ÿ �̧|ì†ð~ ¬° ø± °…¶}†üþ ¾×± …¶• Þú

…üò ð»†ó|â± ̈õ¬ ì}Ï†¬ë ‹õ¬ó {ñ¼|ø†ÿ �̧|ì†ð~ …¶•. ‹±…ÿ ðíõðú|ø†ÿ

…¶}õ…ðú|…ÿ ì†ðñ~ ¾×¥†– {©• ‹† {õ›ú ‹ú Æõë ‹¥±…ðþ ¶ú ¤ê ô›õ¬

¬…°¬. üà ¤ê …² …üò ¶ú ð†�†ü~…° …¶• ô ‹† {õ›ú ‹ú ºßê …¶}õ…ðú|…ÿ Ú†è�

{ñù† üà ¤ê …² ¬ô ¤ê �†ü~…° …ìß†ó ôÚõÑ ¬…°ð~. ð}†ü� …°…̂ú º~û ¬° …üò

�µôø¼ ‹± …¶†¹ ¤ê �†ü~…° ‹ý†ó º~û …¶•. ì~èþ Þú ¬° …üò �µôø¼

ìÇ†èÏú º~€ ìþ|{õ…ð~ ‹ú Îñõ…ó {õ¶Ïú °ô½ …ð±ÿ́ ¬° ðË± â±Ö}ú ºõ¬.
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