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‹ú ìñËõ° ÆŒÛú|‹ñ~ÿ ¶ñä|ø† ô Æ±…¤þ ¶†²û|ø† ¬° ¬°ôó ô ü† ‹ý±ôó
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ð¥õû|ÿ ‹†°â̄…°ÿ€ ̈Ç†ø†ÿ …ð·†ðþ€ Îõ…ìê ̈†°›þ ô Òý±û ‹·}ãþ
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¶õÿ ¬üã± ¬…¬û|ø†ÿ ô°ô¬ÿ ð†¬°¶• ü† ð†ÚÀ ¬° {õ…‹Ð °ü†Âþ ‹†Î™

…üœ†¬ ̈Ç†ÿ ²ü†¬ÿ ¬° ð}†ü� ̈±ô›þ ìþ|ºõ¬€ ¬° ¾õ°{ýßú

ºŒßú|ø†ÿ Î¿Œþ ì¿ñõÎþ ð}†ü� ̈±ô›þ ¬ÚýÛþ °… …°…̂ú ìþ|Þññ~

)ìñù†ž 7731(. …² Æ±Öþ ºŒßú|ø†ÿ Î¿Œþ ì¿ñõÎþ …‹³…°ÿ Þ†°„ì~

‹±…ÿ ì~ë|¶†²ÿ ¶ý·}î|ø†ÿ Òý±̈Çþ ìþ|‹†ºñ~. ø~Ù …üò �µôø¼

�ý¼|‹ýñþ ìÛ†ôì• Ö»†°ÿ {à|ì¥õ°ÿ SCU| ô ì~ôë …æ¶}ý·ý}ú

)E(|€ Þñãéõì±…ø†ÿ ¶†²ð~ ìñÇÛú {œ±á ‹± …¶†¹ �†°…ì}±ø†ÿ º†̈À

ìÛ†ôì• ‹†° ðÛÇú|…ÿ )05sI|(€ ¶±Î• ìõž )pV(|€ {©é©ê )n(|€

Ÿã†èþ    ô ¬°¾~ °Æõ‹• )nW(| ìþ|‹†º~. ‹±…ÿ …üò ìñËõ°€ …²

°ô½|ø†ÿ °â±¶ýõó Ÿñ~|ì}Óý±û ô ºŒßú Î¿Œþ ì¿ñõÎþ …¶}×†¬û º~.

øí¡ñýò Ú†‹éý• �ý¼|‹ýñþ ì~ë|ø†ÿ �ý¼|‹ýñþ Þññ~û ðý³ ‹† üß~üã±
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‹† Þý×ý• ‹†æ ðý†² ìþ|‹†º~. ¬° ð}ýœú �†üã†û ¬…¬û ‹† …ðœ†ï üà ¶±ÿ
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ºƒƒ~û|…ðƒƒ~. ¬° …üƒƒò {ƒƒ¥ÛýÜ€ …² ð·ƒƒ©ú a2102R| ð±ï|…Ö³…° ì}é�

)BALTAM yrotaroBALxirTAM(€‹±…ÿ �ý†¬û|¶†²ÿ

ºŒßú|ø†ÿ Î¿Œþ ‹† ¶†̈}†° �±¶�}±ôó Ÿñ~ æüú …¶}×†¬û º~. …üò
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ì¿ñõÎþ °… ¬° …̈}ý†° Ú±…° ìþ|¬ø~ Þú ¬° ‹±âý±ð~û ºŒßú|ø†ÿ ì©}éØ

ìþ|‹†º~. ðõÑ ºŒßú ðý³ ‹† {õ›ú ‹ú ²ìýñú|…ÿ Þú Ú±…° …¶• ì~ë ºŒßú

ìÇ†‹Ü ‹† „ó {ùýú â±¬¬€ …ð}©†Ž ìþ|ºõ¬. ºŒßú|ø†ÿ ìõ°¬ …¶}×†¬û ¬°

…üò {¥ÛýÜ …² ðõÑ ºŒßú|ø†ÿ �±¶�}±ôó Ÿñ~ æüú )PLM(| ‹† Ú†ðõó

ü†¬âý±ÿ �̧|…ð}»†° ̈Ç† )PB ,noitagaporP kcaB(| ìþ|‹†ºñ~.

‹±…ÿ Æ±…¤þ ì~ë|ø†ÿ ºŒßú Î¿Œþ ì¿ñõÎþ )NNA(‹ú ìñËõ°

�ý¼|‹ýñþ �†°…ì}±ø†ÿ SCU| ô E|€ ¬…¬û|ø†ÿ ‹ú| ¬¶• „ì~û )08 ¶±ÿ ¬…¬û(

‹ú ¶ú ìœíõÎú „ìõ²½ )niart(| 07%€ „²ìõó )tset(ô …Î}Œ†° ¶ñœþ

)noitadilaV(| ø±üà ‹ú ìý³…ó 51% {Û·ýî º~ð~. ¬…¬û ø†ÿ …ÆçÎ†{þ ‹ú

¾õ°– {¿†¬Öþ ‹ú ìœíõÎú ø†ÿ „ìõ²½ ô …°²ü†‹þ {Û·ýî º~ð~.

44--‹‹¥¥™™

44--11--  ̈̈¿¿õõ¾¾ýý††––  ́́ˆ̂õõììßß††ððýýßßþþ

‹±…¶†¹ ›~ôë 1€ ìÛ†¬ü± …ð~…²û|âý±ÿ º~û SCU| …² 51/14 {† 80/27

ìã†�†¶ß†ë ì}Óý± …¶•. ìÛ†¬ü± ìý†ðãýò ô …ð¥±…Ù |ìÏý†° ðý³ ‹ú {±{ý�

75/45 ô 8/9 ìþ|‹†ºñ~. ¬° ¤†èþ|Þú ìÛ†¬ü± …ð~…²û|âý±ÿ º~û E| …² 9 {† 52

âýã†�†¶ß†ë {Óýý± ìþ|Þñ~ ô ìÛ†¬ü± ìý†ðãýò ô …ð¥±…Ù ìÏý†° „ó ‹ú {±{ý�

96/41 ô 59/3 ìþ|‹†ºñ~. øí¡ñýò ìÛ~…° ì}õ¶È º†̈À ìÛ†ôì• ‹†°

ðÛÇú|…ÿ ô ¶±Î• ìõž ‹ú {±{ý� )aPM(| 79/4 ô 54/3534 )S/M(|

ìþ|‹†º~. ìÛ†¬ü± ì}õ¶È {©é©ê€ Ÿã†èþ ̈»à ô ¬°¾~ °Æõ‹• ðý³ ‹ú

{±{ý� 79/2 ¬°¾~€ )3mc/g(| 75/2 ô 41/1 ¬°¾~ ìþ ‹†ºñ~.  |

44--22--  °°ââ±±¶¶ýýõõóó  ¶¶††¬¬ûû  ))RRSS  ,,nnooiisssseerrggeeRR  eellppmmiiSS((

{¥éýê „ì†°ÿ …² ›íéú °ô½|ø†ÿ °…ü� ‹±…ÿ ‹ú ¬¶• „ô°¬ó ì~ë|ø†ÿ

�ý¼|‹ýñþ Þññ~û ‹† …¶}×†¬û …² ¬…¬û|ø†ÿ ìõ›õ¬ …¶• Þú …Òé� ‹ú ¬ô

¾õ°– °â±¶ýõó ¶†¬û ô Ÿñ~ |ì}Óý±û …ðœ†ï ìþ|ºõ¬. ¬° ìŒ¥™

°â±¶ýõó€ ø~Ù ü†Ö}ò °…‹Çú|…ÿ ‹ýò ì}Óý±ø†ÿ ô…‹·}ú ô ì}Óý±ø†ÿ

ì·}Ûê ìþ|‹†º~. …üò °…‹Çú ìíßò …¶• …² ðõÑ ̈Çþ ü† Òý± ̈Çþ ‹†º~

)¬øÛ†ó ô ¶}†°ÿ 6831(. ¬° …üò {¥ÛýÜ ‹±…ÿ ‹ú ¬¶• „ô°¬ó °â±¶ýõó

¶†¬û€ Îçôû ‹± ìÏ†¬æ– ̈Çþ )b + xa = y(|€ ìÏ†¬æ– Òý±̈Çþ

ðý³ ‹±°¶þ º~û|…ð~. ð}†ü� ‹ù}±üò °ô…‹È ‹~¶• „ì~û ‹ýò E| ô SCU|

‹ú Îñõ…ó �†°…ì}±ø†ÿ ô…‹·}ú ô 05sI|€ pV|€ n€    | ônW‹ú Îñõ…ó

�†°…ì}±ø†ÿ ì·}Ûê ¬° ›~ôë 2 ð»†ó ¬…¬û º~û|…ð~. ‹± …üò …¶†¹€

ìÛ†ôì• Ö»†°ÿ {à|ì¥õ°ÿ ‹ù}±üò °…‹Çú °… ‹† ¬°¾~ {©é©ê ô ‹†

Â±ü� {Ïýýò 18/0 ¬…º}ú ¬° ¤†èþ Þú ì~ôë …æ¶}ý·ý}ú ‹ù}±üò °…‹Çú

°… ‹† ¬°¾~ °Æõ‹• )07/0= 2R(| ¬…°… ìþ ‹†º~.  |

44--33--  °°ââ±±¶¶ýýõõóó  ŸŸññ~~||ìì}}ÓÓýý±±ûû  ̈̈ÇÇþþ  ))RRLLMM((||

‹·ý†°ÿ …² ì~ë|ø†ÿ ¶†¬û ){à|ì}Óý±û( …² �†°…ì}±ø†ÿ      |  € pV|€ )05(sI

ô ü† …² ¬üã± ̈¿õ¾ý†– ¶ñä|ø† ‹±…ÿ ‹±„ô°¬ SCU| ôE| …¶}×†¬û

²ìýò|ºñ�¶þ ́�õ{ßñýà -¶�ë01 )3931( ºí�°û 1

¤ý~°ÿ� °ÖýÏþ� ðõ°ÿ� ̈�ðé±ÿ� ìõìñþ: {©íýò ìÛ�ôì� Ö»�°ÿ {à|ì¥õ°ÿ ô ì~ôë �æ¶}ý·ý}ú ðíõðú|ø�ÿ Þñãéõì±� �� �¶}×�¬û �² °â±¶ýõó ô º�ßú Î¿�þ...

83

�ì�° UCS (MPa) E (GPa) Is50 (MPa) Vp (m/s) n (%) (g/cm 3 ) Wn (%)  

¤~�Úê 51/14 9 35/3 35/1673 59/1 15/2 77/0 

¤~�Þ�± 80/27 52 11/6 01/3884 47/4 16/2 67/1 

ìý�ðãýò 75/45 96/41 79/4 54/3534 79/2 75/2 41/1 

�ð¥±�Ù ìÏý�° 8/9 59/3 87/0 403 81/1 30/0 64/0 

�~ôë 1- ð}�ü� �~¶� �ì~û �² �²ìõó|ø�ÿ �²ì�ü»ã�øþ

ì}Óý± ì·}Ûê |ì~ë|ø�ÿ �ý¼|�ýñþ Þññ~û SCU R2 ì~ë|ø�ÿ �ý¼|�ýñþ Þññ~û E R2

Is50 UCS = 8.7561 (Is 50) + 10.755 25/0 E = 3.5503 (Is 50) - 3.0805 840

Vp UCS = 8E-05 (Vp)1.5961 56/0 E = 1E-06 (Vp)1.9489 95/0

N UCS = -33.41ln (n) + 90.02 18/0 E = -12.22ln (n) + 27.649 76/0

UCS = 0.0049e3.6231 76/0 E = 5E-06e5.7943 45/0

Wn UCS = 58.007 (Wn)-0.638 87/0 E = 15.796 (Wn)-0.946 07/0

�~ôë 2- �ù}±üò ì~ë|ø�ÿ �ý¼|�ýñþ Þññ~û ìÛ�ôì� Ö»�°ÿ {à|ì¥õ°ÿ ô ì~ôë �æ¶}ý·ý}ú

dγ dγ

dγ

dγ

dγ

dγ



¤ý~°ÿ� °ÖýÏþ� ðõ°ÿ� ̈�ðé±ÿ� ìõìñþ: {©íýò ìÛ�ôì� Ö»�°ÿ {à|ì¥õ°ÿ ô ì~ôë �æ¶}ý·ý}ú ðíõðú|ø�ÿ Þñãéõì±� �� �¶}×�¬û �² °â±¶ýõó ô º�ßú Î¿�þ...

ìþ|Þññ~. …¶}×†¬û …² …üò ì~ë|ø† ¬° ìÏ†¬ó ô Æ±§|ø†ÿ Þ†°‹±¬ÿ

ìùñ~¶þ Îí±…ó ìñ†¶� ðíþ|‹†º~€ ²ü±… Â±ü� {Ïýýò )2R(| ì~ë ø†ÿ

{à|ì}Óý±û ðíþ|{õ…ð~ {Óýý±…– ð†ºþ …² ì}Óý±ø†ÿ ì·}Ûê °… {õÂý¦

¬ø~. ‹ú ÎŒ†°– ¬üã±€ …üò ì~ë|ø† Þí}± Ú†‹ê …Î}í†¬ ìþ|‹†ºñ~. è̄…

…¶}×†¬û …² üà ì~ë °â±¶ýõó Ÿñ~|ì}Óý±û€ …°²ü†‹þ ¬ÚýÜ|{±ÿ °… …²

¨õ…Á ìß†ðýßþ ¶ñä …°…̂ú ̈õ…ø~ Þ±¬)0102 .la te nahgheD(|.

{œ³üú ô {¥éýê °â±¶ýõðþ Ÿñ~ ì}Óý±û€ üà °ô½ ì~ë| ¶†²ÿ Ú~°{íñ~

ìþ|‹†º~. …üò °ô½ ¬° ìõ…°¬ÿ Þú °ô…‹È �ý¡ý~û ¬°âý± ø·}ñ~€

ìþ|{õ…ð~ ‹·ý†° ì×ý~ ô…ÚÐ ºõ¬. Îçôû ‹± …üò€ {œ³üú ô{¥éýê °â±¶ýõó

Ÿñ~|ì}Óý±û€ ²ì†ðþ Þú ‹ý¼ …² üà ì}Óý± ¬° ̈õ…Á ¶ñä ìõ÷± …¶•€

ìþ|{õ…ð~ °ô½ ¾¥ý¥þ ‹†º~)5002.la tesukaraK(.¬° ‹ú

Þ†°âý±ÿ ì~ë „ì†°ÿ ì̄Þõ° ¬° …üò {¥ÛýÜ€ °…‹Çú ‹ýò ì}Óý±ø†ÿ

ì·}Ûê ô ô…‹·}ú ‹ú ¾õ°– °…‹Çú )1( ¬° ðË± â±Ö}ú º~ð~.  |

°…‹Çú)1(                               kXkb +...+ X1b + 0b = Y

¬° …üò °…‹Çú Y| ì}Óý± ô…‹·}ú€1X ... kX| �†°…ì}±ø†ÿ ì·}Ûê€ 0b|

ìÛ~…° ÷†‹• ô kb...1b| Â±…ü� �†°…ì}±ø† ìþ|‹†ºñ~. ø~Ù …² {¥éýê

°â±¶ýõó€ ì»©À Þ±¬ó �†°…ì}±ø†ÿ ìÏ†¬èú °â±¶ýõó ô ìÛ†ü·ú ì~ë

‹† ìÛ~…° ì}Óý± ô…‹·}ú Y| ìþ|‹†º~. ¬° …üò ìÇ†èÏú€ ‹±…ÿ …°²ü†‹þ …°{Œ†É

ìÛ†ôì• Ö»†°ÿ {à|ì¥õ°ÿ )SCU(| ô ì~ôë …æ¶}ý·ý}ú )E(| ‹† �ñ�

ì»©¿ú …ð}©†Ž º~û ¶ñä )º†̈À ìÛ†ôì• ‹†° ðÛÇú|…ÿ€ ¶±Î•

ìõž€ {©é©ê€ Ÿã†èþ ̈»à ô ¬°¾~ °Æõ‹•(€ ¬ô ìõ°¬ {œ³üú ô

{¥éýê RLM…ðœ†ï º~. ð}ƒƒ†ü� „ìƒƒ†°ÿ ìƒƒ~ë|øƒƒ†ÿ ¤ƒƒ†¾ƒƒê …² °ô½

°âƒƒ±¶ýƒƒõó Ÿñƒƒ~ |ì}Óƒƒý±û ̈ƒƒÇþ ‹±…ÿ �ýƒƒ¼|‹ýƒƒñþ ìÛƒƒ†ôì• Ö»ƒƒ†°ÿ

{ƒƒà |ìƒƒ¥õ°ÿ ô ìƒƒ~ôë …æ¶}ýƒƒ·ý}ú ¬° ›ƒƒ~ôë 3 ̈ƒƒç¾ú ºƒƒ~û …¶ƒƒ•.

¬° …üƒƒò {¥ƒƒÛýÜ€ ›ƒƒù• …ðƒƒœ†ï °âƒƒ±¶ýƒƒõó Ÿƒƒñ~|ì}Óƒƒý±û …² ð±ï|…Ö³…°

)12 SSPS ,ecneicS laicoS rof egakcaP lacitsitatS(
…¶}×†¬û º~û …¶•.  |‹ù}±üò ìÏ†¬æ– �ý»ñù†¬ º~û ‹± …¶†¹ °ô½

°â±¶ýõó Ÿñ~|ì}Óý±û ̈Çþ€ ‹±…ÿ �ý¼|‹ýñþ ìÛ†ôì• Ö»†°ÿ

{à|ì¥õ°ÿ ô ì~ôë …æ¶}ý·ý}ú ¬° °ô…‹È 2 ô 3 …°…̂ú º~û …¶•.  |

°…‹Çú )2(     

645.81 + n 631.7 - pV 700.0 + 05sI 057.2 = SCU       

02.18 + nW 296.0 - 

°…‹Çú )3( 

57.22523 + n 66.9851 - pV 317.0 + 05sI 75.4802=E        

64686 - nW 27.82701 - 

…Î}Œ†° ì~ë|ø†ÿ …°…ú̂ º~û {õ¶È Â±ü� {Ïýýò |)2R(€ „²ìõó

)t ,tset-t(| ô ¬°›ú …øíý• )leveL .gis(| ìõ°¬ ‹±°¶þ Ú±…° â±Ö}ú

…¶•. Â±ü� {Ïýýò )2R(| ‹ýò ìÛ†¬ü± …ð~…²û|âý±ÿ º~û ô ìÛ†¬ü±

�ý¼|‹ýñþ º~û üà ð»†ðã± ̈õŽ€ ‹±…ÿ ‹±°¶þ Îíéß±¬ ì~ë

�ý¼|‹ýñþ Þññ~û ìþ|‹†º~. {¿õü± 2 …°{Œ†É ‹ýò ìÛ†¬ü± …ð~…²û|âý±ÿ º~û

ô �ý¼|‹ýñþ º~û ‹õ¶ýéú ì~ë|ø†ÿ �ý¼|‹ýñþ Þññ~û °… ‹† Â±ü� {Ïýýò

58/0 = 2R| ‹±…ÿ ì~ë SCU| ô 37/0  = 2R |°… ‹±…ÿ ì~ë E| ð»†ó

ìþ|¬ø~.

ìÛ~…° ²ü†¬ Â±ü� °â±¶ýõó Â±ô°{† ‹ú ìÏñ†ÿ ‹±{±ÿ ì~ë ¬°

�ý¼|‹ýñþ ðíþ|‹†º~. ‹± …üò …¶†¹€ ‹†ü·}þ ‹† …¶}×†¬û …² °ô½|ø†üþ

ì†ðñ~ „²ìõó t|€ øíŒ·}ãþ ‹ýò ì~ë ô ð}†ü� {œ±‹þ  ìõ°¬ …°²ü†‹þ Ú±…°

âý±ð~ )1102 icitA(|. „²ìõó t‹† ¬°›ú …Æíýñ†ó 59% ‹±…ÿ ø±üà …²

ì~ë|ø† …ðœ†ï º~. …â± ìÛ~…° t| ì¥†¶Œú º~û ‹ý»}± …² ìÛ~…° „¶}†ðú

²ìýò|ºñ�¶þ ́�õ{ßñýà -¶�ë 01 )3931( ºí�°û 193

ì}Óý± ô��·}ú UCS E

Coefficient St. error t-value Sig. level Coefficient St. error t-value Sig. level

Constant 02/18 295/5 445/1 721/0 -64686 747/4 074/1- 641/0

Is 50 057/2 927/0 277/3 000/0 75/4802 003/6 022/3 200/0

Vp 700/0 200/0 732/3 200/0 317/0 628/1 193/0- 796/0

n -631/7 231/2 743/3- 100/0 -66/9851 607/0 048/0 404/0

645/81 828/2 098/0- 673/0 57/22523 280/ 957/1 380/0

Wn -296/0 5 831/0- 098/0 27/82701- 060/3 -314/2 810/0

�~ôë 3- ̈ç¾ú �ì�°ÿ ì~ë|ø�ÿ ¤�¾ê �² °ô½ °â±¶ýõó �ñ~|ì}Óý±û �±�ÿ �ý¼|�ýñþ SCU| ô E|

dγ

dγ

dγ



‹†º~€ ìÏñ†¬…°ÿ „ó ‹† ¬°›ú …Æíýñ†ó ‹ý»}± …² 59% ìþ|‹†º~ Þú ¬° …üò

¤†è• ì}Óý± ‹ú ¾õ°– Ú†‹ê ìç¤Ëú|…ÿ ¬° �ý¼|‹ýñþ€ ìõ÷± …¶•.

‹±°¶þ|ø†ÿ …ðœ†ï â±Ö}ú ð»†ó ¬…¬û …¶• Þú ‹±…ÿ ì~ë SCU€ ìÛ~…°

¬°›ú …øíý• ¬° ìõ°¬ 05sI|€ pV| ô n| Þí}± …² 50/0 ìþ|‹†º~. …üò …ì±

ð»†ó ¬øñ~û ô›õ¬ …°{Œ†É Úõÿ ‹† Îíéß±¬ ‹†æÿ 59% ‹ýò �†°…ì}±ø†ÿ

ì̄Þõ° ô SCU| ìþ|‹†º~. …üò ¬° ¤†èþ …¶• Þú �†°…ì}±ø†ÿ       | ô nW|

¬…°…ÿ ¬°›ú …øíý}þ Þí}± ¬° ìÛ†ü·ú ‹† 05sI|€ pV| ô n| ìþ|‹†ºñ~. ¬°

…°{Œ†É ‹† ì~ë Eðý³€ 05sI| ô nW| ¬…°…ÿ ¬°›ú …øíý• Þí}± …² 50/0

ìþ ‹†ºñ~ Þú ¬° ìÛ†ü·ú ‹† pV|€ n| ô   |   ¬…°…ÿ …°{Œ†É Úõÿ|{±ÿ ‹† �†°…ì}±

Eìþ|‹†ºñ~. ¬° …üò ìÇ†èÏú€ øí¡ñýò º†̈À|ø†ÿ °ü»ú ìý†ðãýò

ì±‹Ï†– ̈Ç† )ESMR(| ô ìý†ðãýò Ú~° ìÇéÜ ̈Ç† )EAM(|€ ‹†

…¶}×†¬û …² °ô…‹È 4 ô 5 ‹±…ÿ Þñ}±ë Ú†‹éý• �ý¼|‹ýñþ ì~ë|ø†ÿ

�ý»ñù†¬ÿ ì¥†¶Œú º~û|…ð~€ Þú ð}†ü� „ó ¬° ›~ôë 4 …°…̂ú º~û …¶•.  |

44--44--  ººŒŒßßúú  ÎÎ¿¿ŒŒþþ  ìì¿¿ññõõÎÎþþ

üƒƒà ºƒƒŒƒƒßú Îƒƒ¿Œþ ì¿ƒƒñõÎþ€ ºƒƒ†ìê …›ƒƒ³…ÿ ¶ƒƒ†¬û|…ÿ ‹ú ðƒƒ†ï ðƒƒ±ôó

…¶ƒƒ• Þƒƒú …² ¶ý·ƒƒ}î Î¿Œþ ²üƒƒ·ƒƒ}þ …èƒƒù†ï âƒƒ±Ö}ú ºƒƒ~û …¶ƒƒ•

)4002 ouG & avonilaM(|.…² Æ±Öþ ¬üã±€ ºŒßú Î¿Œþ üà

°ô½ „ì†°ÿ Òý±|̈Çþ {Û±üŒ† ›~ü~ …¶• Þú ìùí}±üò ôüµâþ „ó€

{õ…ð†üþ ü†¬âý±ÿ …² ¬…¬û|ø†ÿ ¬° ¤†ë �±¬…²½ …¶•. …üò °ô½ ‹±…ÿ ¤ê

ì·†é̂þ Þú ‹±…ÿ °ô½|ø†ÿ „ì†°ÿ ì±¶õï ìñ†¶� ðíþ|‹†ºñ~€ ìþ|{õ…ð~

ìõ°¬ …¶}×†¬û Ú±…° âý±¬ )7002 .la te liqA(|. …üò °ô½ üà …‹³…°

ì¥†¶Œ†{þ ¬° ¤ê ì·†ê̂ ìŒùî ô �ý¡ý~û ìþ|‹†º~ Þú ‹† …¶}×†¬û …²

°ô½|ø†ÿ °ü†Âþ ì†ðñ~ ìÏ†¬æ– ¬ü×±…ð·ýéþ ü† °â±¶ýõó|ø†ÿ ̈Çþ€

Ú†‹ê ¤ê ðíþ|‹†ºñ~ )„Ò†›±ü†ó ô øíß†°…ó 1931(.üà ºŒßú Î¿Œþ

ì¿ñõÎþ ìþ|{õ…ð~ ‹õ¶ýéú ¶ú ›³Š …¶†¶þ {†‹Ð …ð}Û†ë€ ìÏí†°ÿ ºŒßú

ô Ú†ðõó ü†¬âý±ÿ {Ï±üØ ºõ¬. {Ï±üØ …üò …›³… ‹±…ÿ ¤ê ì·†ê̂

„ì†°ÿ Â±ô°ÿ ìþ|‹†º~ )9002 keskuY & zamliY(|. ¶†¬û|{±üò

ô ìÏíõèþ|{±üò ðõÑ ºŒßú Î¿Œþ ì¿ñõÎþ Þú ¬° ‹·ý†°ÿ …² Îéõï

ìùñ~¶þ ô ¬° …üò �µôø¼ …¶}×†¬û â±¬ü~€ ºŒßú|ø†ÿ Î¿Œþ PLM|

øí±…û ‹† ð†Ê± ìþ|‹†º~. ¬° …üò ðõÑ ºŒßú|ø†€ ì·ý±ø†ÿ Îíéß±¬ ºŒßú€

øíý»ú °ô ‹ú ›éõ ‹õ¬û ô …›†²û …ð}Û†ë ¶ýãñ†ë {ñù† ¬° üà ì·ý± …²

ô°ô¬ÿ {† ̈±ô›þ ¬…¬û ìþ|ºõ¬ )2102 .la te iralnahK(.| …üò

ºŒßú|ø† º†ìê ¶ú æüú …² ð±ôó|ø† ìþ|‹†ºñ~. æüú ô°ô¬ÿ ‹±…ÿ …°…̂ú

¬…¬û|ø† ‹ú ºŒßú …¶}×†¬û ìþ|ºõ¬€ …üò  æüú ¬…¬û|ø† °… …² ìñ†‹Ð ì©}éØ

¬°ü†Ö• ìþ|Þñ~€ …² …üò °ô {Ï~…¬ ð±ôó|ø† ¬° æüú|ø†ÿ ô°ô¬ÿ ‹ú {Ï~…¬

ìñ†‹Ð ¬° ô°ô¬ÿ ‹·}ãþ ¬…°¬. ¬° …üò ìÇ†èÏú€ ‹±…ÿ ‹±„ô°¬ SCU| ô E|

‹ú Îñõ…ó ì}Óý±ø†ÿ ô…‹·}ú€ ì}Óý±ø†ÿ ì·}Ûê )05(sI|€ pV€ n€€| ô

²ìýò|ºñ�¶þ ́�õ{ßñýà -¶�ë01 )3931( ºí�°û 1
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04

{¿õü± |2- ðíõ¬�°ø�ÿ øí�·}ãþ �ýò ìÛ�¬ü± �ð~�²û|âý±ÿ º~û ô �ý¼|�ýñþ º~û SCUô E| �±�ÿ ì~ë|ø�ÿ °â±¶ýõó �ñ~|ì}Óý±û

dγ

dγ

dγ

( )
n

yix
RMSE

n

i

2
1

1
−∑

= =
°…‹Çú )4(  |

n

yx
MAE

ii

n

i
−∑

= −1
°…‹Çú )5(  |

�~ôë 4- º�̈À|ø�ÿ Þñ}±ë Îíéß±¬ )2R�EAM ô ESMR(� ì~ë|ø�ÿ

°â±¶ýõó �ñ~|ì}Óý±û )RLM(

|��°�ì}±|ø�ÿ �ý¼|�ýñþ º~û RMSE MAE R2

UCS 51/5 22/4 88/0

E 63/7 78/4 68/0
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nW|€ ‹ú Îñõ…ó ô°ô¬ÿ ºŒßú ‹ú Þ†° â±Ö}ú º~û|…ð~. ìÏí†°ÿ ºŒßú

Î¿Œþ �±¶�}±ôó Ÿñ~ æüú �ý¼|̈õ° )PLM(ìõ°¬ …¶}×†¬û ¬° …üò

ìÇ†èÏú ‹ú ìñËõ° �ý¼|‹ýñþ ìÛ†ôì• Ö»†°ÿ {à|ì¥õ°ÿ ô ì~ôë

…æ¶}ý·ý}ú€ ‹ú ¾õ°– ºí†{ýà ¬° {¿õü± 3 ð»†ó ¬…¬û º~û …¶•.

¬° …èãõ°ü}î|ø†ÿ ºŒßú|ø†ÿ Î¿Œþ ì¿ñõÎþ€ ¶†̈• ô ¶†² ìÏí†°ÿ

ºŒßú€ ‹ú üà {Ï~…¬ ‹ùýñú|…ÿ …² æüú|ø†ÿ �ñù†ó ‹ýò æüú|ø†ÿ ô°ô¬ÿ ô

¨±ô›þ ô ‹ú {Ï~…¬ ‹ùýñú|…ÿ …² ð±ôó|ø† ¬° ø±æüú ðý†² ¬…°¬€ ‹ñ¥õüßú

…üò …ì± üßþ …² ìùí}±üò ô ¬ºõ…°{±üò ‹©¼|ø†ÿ Æ±…¤þ ºŒßú …¶•€

²ü±… øý¢ {‰õ°ÿ ô…¤~ ô üß�†°Ÿú|…ÿ ‹±…ÿ ìÏí†°ÿ ‹ùýñú ô›õ¬ ð~…°¬

|)8002 ;7002 ibelecrE & ulluG ;1002 .la te nihahS(.

{Ï~…¬ æüú|ø†ÿ ì©×þ ô ð±ôó|ø†ÿ „ó …Òé� ‹† °ô½ „²ìõó ô ̈Ç†

{Ïýýò ìþ|ºõð~ )6002 .la te ognunaK(|. ¬° …üò ìÇ†èÏú€ ‹† {õ›ú

‹ú ì}Óý±ø†ÿ ô°ô¬ÿ ô ̈±ô›þ ô �ý¡ý~âþ ì·†èú€ {Ï~…¬ ¶ú æüú )üà

æüú ô°ô¬ÿ€ üà æüú �ñù†ó ô üà æüú ̈±ô›þ( ‹±…ÿ ø± ¬ô ì~ë

�ý¼|‹ýñþ Þññ~û SCU| ô E| …ð}©†Ž º~ð~. {Ï~…¬ ð±ôó|ø† ‹±…ÿ æüú

ô°ô¬ÿ ‹±…ÿ ø± ¬ô ì~ë ECU| ô E| ‹±…‹± ‹† {Ï~…¬ ì}Óý±ø†ÿ ô°ô¬ÿ

üÏñþ 5 ð±ôó ¬° ðË± â±Ö}ú º~û …¶•. ‹ú ìñËõ° {Ïýýò {Ï~…¬ ìñ†¶�

ð±ôó æüú �ñù†ðþ€ ºŒßú|ø†ÿ ì©}éØ ‹† {Ï~…¬ ì}×†ô– ð±ôó ¬° æüú

�ñù†ðþ Æ±…¤þ â±¬ü~û ô ì»†ø~û º~ Þú ‹ú …²…ÿ {Ï~…¬ 51 ð±ôó ‹±…ÿ

ì~ë SCU| ô 01 ð±ôó ‹±…ÿ ì~ë E| ¬° æüú �ñù†ðþ€ 2R| ¬…°…ÿ ‹ý»}±üò

ìÛ~…° ô  ESMRô EAM¬…°…ÿ Þí}±üò ìÛ~…° ìþ|‹†ºñ~. ‹ñ†‹±…üò ¬°

ºŒßú ø†ÿ Æ±…¤þ º~û€ ìÏí†°ÿ 1-51-5 Þú ‹ú {±{ý� ¬…°…ÿ 5 ð±ôó

¬° æüú ô°ô¬ÿ€ 51 ð±ôó ¬° æüú �ñù†ó ô 1 ð±ôó ¬° æüú ̈±ô›þ

ìþ|‹†º~€ ‹ù}±üò ìÏí†°ÿ ‹±…ÿ �ý¼|‹ýñþ SCU| ô ìÏí†°ÿ 1-01-5

‹ù}±üò ìÏí†°ÿ ‹±…ÿ �ý¼|‹ýñþ E| ìþ|‹†ºñ~. {õ…‹Ð ‹·ý†°ÿ ô›õ¬ ¬…°¬

Þú ¬° …ð}Û†ë …Î~…¬ …² æüú ÚŒê ‹ú æüú ‹Ï~ ìíßò …¶• ìõ°¬ …¶}×†¬û

Ú±…° âý±ð~. …² ›íéú ìþ|{õ…ó {õ…‹Ð ¶ýãíõˆý~ÿ )diomgiS(|€ âõ¶þ

)naissuaG(|€ {†ðµ…ð• ø†ü�±‹õèýà )tnegnaT cilobrepyH(| ô

¶ß†ð• ø†ü�±‹õèýà )tnaceS cilobrepyH(| °… ð†ï ‹±¬. {†‹Ð

¶ýãíõý̂~ÿ ‹ý»}±üò Þ†°‹±¬ °… ¬° ì·†ê̂ ìùñ~¶þ ¬…°¬. üßþ …² ¬æüê

Îí~û …¶}×†¬û …² …üò {†‹Ð€ ¶†¬âþ ì»}Ü „ó …¶• Þú …¶}×†¬û …² °ô½

�̧|…ð}»†° ̈Ç† °… ¶†¬û ìþ|Þñ~. ¬° …üò ìÇ†èÏú �̧ …² …ð}©†Ž ìÏí†°ÿ

ºŒßú Î¿Œþ€ {õ…‹Ð …ð}Û†ë ð±ôó|ø†ÿ æüú �ñù†ó ô ̈±ô›þ {Ïýýò º~ð~.

‹~üò ìñËõ° ‹±…ÿ ºŒßú|ø†ÿ Î¿Œþ ‹† ¶†̈}†°|ø†ÿ ü†¬ º~û€

¤†è•|ø†ÿ ì©}é×þ ‹±…ÿ {õ…‹Ð …ð}Û†ë ð±ôó|ø†ÿ æüú �ñù†ó ô ̈±ô›þ

¬° ðË± â±Ö}ú º~. ¬° …¬…ìú ì»†ø~û º~ Þú …¶}×†¬û …² {†‹Ð {†ðµ…ð•

¶ýãíõý̂~ )GISNAT, noitcnuF refsnarT diomgiS-naT(

¬° ìƒƒ~ë ºŒƒƒßú SCU| ô {ƒƒ†‹Ð èƒƒõå ¶ýƒƒãíƒƒõý̂ƒƒ~ diomgiS_goL(

)GISGOL ,noitcnuF refsnarT¬° ì~ë ºŒßú E| € ‹±…ÿ æüú

�ñù†ó ô {†‹Ð ̈Çþ )NILERUP ,noitcnuF refsnarTraeniL(

‹±…ÿ æüú ̈±ô›þ€ ¬° ø± ¬ô ì~ë ‹ú Þí}±üò ̈Ç† ìñ}ùþ ìþ|â±¬¬.

…üò {õ…‹Ð ìÛ†¬ü± ô²ó|ø† ô ‹†ü†¹ °… ‹± …¶†¹ …èãõ°ü}î �̧|…ð}»†° ̈Ç†

…¾ç§ ìþ|Þññ~. ›³ˆý†– ‹ù}±üò ì~ë|ø†ÿ ºŒßú Î¿Œþ ì¿ñõÎþ ‹ú

ìñËõ° �ý¼|‹ýñþ SCU| ô E| ¬° ›~ôë 5 …°…̂ú º~û …¶•. ¬° …°{Œ†É ‹†

ø± ¬ô ì~ë€ øíŒ·}ãþ ‹ýò ìÛ†¬ü± {©íýò ²¬û º~û ô …ð~…²û âý±ÿ ‹ú

Îíê „ì~û€ ð·Œ}† Úõÿ ìþ|‹†º~ ){¿†ôü± 4 …èØ ô 5 …èØ(.  |

²ìýò|ºñ�¶þ ́�õ{ßñýà -¶�ë 01 )3931( ºí�°û 114

{¿õü± 3- ìÏí�°ÿ º�ßú Î¿�þ �±¶�}±ôó �ñ~|æüú �ý¼|̈õ° )PLM(| ¶�̈}ú º~û �±�ÿ �ý¼|�ýñþ SCU| ô E||



²ìýò|ºñ�¶þ ́�õ{ßñýà -¶�ë01 )3931( ºí�°û 1
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{¿õü± 4- ð}�ü� ì~ë SCU| ¬° 51 ¬ô°û {ß±�°� �èØ( Â±�ü	 °â±¶ýõó º�ßú� �( ̈Ç�ÿ ì
íõÑ ì±�Ï�
 º�ßú� �( ì±�¤ê �ìõ²½ º�ßú
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²ìýò|ºñ�¶þ ́�õ{ßñýà -¶�ë 01 )3931( ºí�°û 134

{¿õü± 5- ð}�ü� ì~ë E| ¬° 42 ¬ô°û {ß±�°� �èØ( Â±�ü	 °â±¶ýõó º�ßú� �( ̈Ç�ÿ ì
íõÑ ì±�Ï�
 º�ßú� �( ì±�¤ê �ìõ²½ º�ßú



‹± …¶†¹ {¿†ôü± 4 Ž ô ž ô 5 Ž ô ž€ ºŒßú ‹±…ÿ ‹±„ô°¬ ìÛ†ôì•

Ö»†°ÿ {à|ì¥õ°ÿ ¬° 51 ¬ô°û ô ‹±…ÿ ‹±„ô°¬ ì~ôë …æ¶}ý·ý}ú ¬°

42 ¬ô°û {ß±…°€ ‹ú ›õ…Ž ìÇéõŽ ¤†¾ê …² „ìõ²½ ºŒßú °¶ý~û

…¶•. øíŒ·}ãþ ìý†ó ìÛ†¬ü± …ð~…²û|âý±ÿ º~û ô �ý¼|‹ýñþ º~û ð»†ó

ìþ|¬ø~ Þú ì~ë|ø†ÿ ºŒßú Î¿Œþ ì¿ñõÎþ Æ±…¤þ º~û ‹±…ÿ

�ý¼|‹ýñþ ìÛ†ôì• Ö»†°ÿ {à|ì¥õ°ÿ )SCU(| ô ì~ôë …æ¶}ý·ý}ú

)E(| ‹·ý†° Ú†‹ê ÚŒõë ìþ|‹†ºñ~ ){¿õü± 6(. ‹ú Æõ°ÿ Þú Â±ü� {Ïýýò

)2R(| ›ù• …°²ü†‹þ Îíéß±¬ ì~ë|ø†€ ‹±…ÿ ì~ë SCU‹±…‹± 89/0 ô

‹±…ÿ ì~ë E| ‹±…‹± 29/0 ìþ|‹†º~€ Þú …üò …ì± ‹ú ̈õ‹þ Îíéß±¬ ºŒßú °…

{†üý~ ìþ|ðí†ü~.  |

Îíéƒƒß±¬ ºŒƒƒßú ‹† ìÛƒƒ†ü·ú ìƒƒÛ†¬ü± …ð~…²û âý±ÿ º~û ô ìÛ†¬ü± �ý¼|‹ýñþ

º~û ¤†¾ê …² ºŒßú€ ‹† …¶}×†¬û …² º†̈À|ø†ÿ „ì†°ÿ 2R|€ ESMR|

ô  EAM| ìõ°¬ …°²ü†‹þ Ú±…° â±Ö•. ‹ú Æõ° Þéþ€ ¬° ¾õ°{þ Þú

ìÛ†¬ü± 2R|€ ESMR| ô EAM| ‹ú {±{ý� ‹ú ìÛ†¬ü± 1€ 0 ô0 ð³¬üß}±

‹†ºñ~€ �ý¼|‹ýñþ ºŒßú ìÇéõŽ|{± …°²ü†‹þ ìþ|â±¬¬. ìÛ†¬ü± 2R|€

ESMR| ô EAM| ‹±…ÿ ø± ¬ô ºŒßú ¬° ›~ôë 6 …°…̂ú º~û|…ð~.  

|44--55--  ììÛÛ††üü··úú  ÎÎííééßß±±¬¬  ìì~~ëë||øø††ÿÿ  NNNNAA||  ‹‹††  ìì~~ëë||øø††ÿÿ  RRLLMM

‹‹±±……ÿÿ  ��ýý¼¼||‹‹ýýññþþ  SSCCUU||  ôô  EE||

¬° …üò ìÇ†èÏú€ Îíéß±¬ ì~ë|ø†ÿ Æ±…¤þ º~û ‹õ¶ýéú °ô½|ø†ÿ

ºŒßú Î¿Œþ ì¿ñõÎþ )NNA(| ô °â±¶ýõó Ÿñ~|ì}Óý±û ̈Çþ

)RLM(€ ‹† …¶}×†¬û …² º†̈À|ø†ÿ „ì†°ÿ Â±ü� {Ïýýò )2R(|€

°ü»ú ìý†ðãýò ì±‹Ï†– ̈Ç† )ESMR(| ô ìý†ðãýò Ú~° ìÇéÜ ̈Ç†

)EAM(| ‹† üß~üã± ìõ°¬ ìÛ†ü·ú Ú±…° â±Ö}ñ~ Þú ð}†ü� „ó ¬° ›~ôë 7

ô {¿õü± 7 …°…̂ú º~û …¶•. ‹± …üò …¶†¹€ º†̈À 2R| ¤†¾ê …²

ì~ë|ø†ÿ NNA|€ ‹† ìÛ†¬ü± 79/0 ‹±…ÿ SCU| ô 09/0 ‹±…ÿ E| € ‹³°â}±

…² Â±…ü� øíŒ·}ãþ ‹~¶• „ì~û …² °ô½ RLM|€ ‹† ìÛ†¬ü± 88/0

‹±…ÿ SCU| ô 68/0 ‹±…ÿ E| ìþ|‹†º~. …² Æ±Öþ€ º†̈À EAM|€

¤†¾ê …² °ô½ ºŒßú Î¿Œþ ‹† ìÛ†¬ü± 98/ 1 ‹±…ÿ SCU| ô 21/3 ‹±…ÿ

E|€ ÞõŸß}± …² ìÛ†¬ü± ‹ú ¬¶• „ì~û …üò �†°…ì}±€ …² °ô½ °â±¶ýõó

Ÿñ~ ì}Óý±û€ ‹† ìÛ†¬ü± 22/4 ‹±…ÿ SCU|ô 78/4 ‹±…ÿ E| ìþ|‹†º~.

øí¡ñýò€ º†̈À ESMR|€ ¤†¾ê …² °ô½ ºŒßú Î¿Œþ ‹† ìÛ†¬ü±

22/3 ‹±…ÿ SCU| ô 74/4 ‹±…ÿ E|€ ÞõŸß}± …² ìÛ†¬ü± ‹ú ¬¶• „ì~û …üò

�†°…ì}± …² °ô½ °â±¶ýõó Ÿñ~|ì}Óý±û€ ‹† ìÛ†¬ü± 51/5 ‹±…ÿ SCUô

63/7 ‹±…ÿ E| ìþ|‹†º~. ð}†ü� ‹ú ¬¶• „ì~û ¤†Þþ …² „ó …¶• Þú

²ìýò|ºñ�¶þ ́�õ{ßñýà -¶�ë01 )3931( ºí�°û 1
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MAE RMSE |ì~ë º�ßú
2R

�²ìõó º�ßú
2R

|�Î}��° º�ßú
2R

�ìõ²½ º�ßú
2R

ìÏí�°ÿ  º�ßú Ú�ðõó ü�¬âý±ÿ {��Ð �ð}Û�ë ì~ë  Î¿�þ ì}Óý± ô��·}ú

98/1 2/3 79/0 79/0 89/0 89/0 1-51-1 LM TANSIG MLP UCS

21/3 74/4 09/0 89/0 18/0 49/0 1-01-5 LM LOGSIG MLP E

��°�ì}±ø�ÿ �ý¼ �ýñþ º~û RMSE MAE 2R

UCS 2/3 98/1 79/0

E 74/4 21/3 09/0

�~ôë 5- ì»©¿�
 ì~ë|ø�ÿ º�ßú Î¿�þ {ùýú º~û �ú ìñËõ° �ý¼ �ýñþ SCU ô E|

ML:Ú†ðõó ü†¬âý±ÿ èõ°ðŒ±å- ì†°Þõ…°–

{¿õü± 6- ðíõ¬�°ø�ÿ øí�·}ãþ �ýò ìÛ�¬ü± �ð~�²û|âý±ÿ º~û ô �ý¼|�ýñþ º~û SCU| ô  E| ì~ë|ø�ÿ º�ßú Î¿�þ ì¿ñõÎþ

�~ôë 6- º�̈À|ø�ÿ Þñ}±ë Îíéß±¬ )2R|� EAM ôESMR(�
ì~ë ø�ÿ º�ßú Î¿�þ
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Ú†‹éý• °ô½ ºŒßú Î¿Œþ ì¿ñõÎþ )NNA(|€ ¬° �ý¼|‹ýñþ ìÛ†ôì•

Ö»†°ÿ {à|ì¥õ°ÿ )SCU(| ô ì~ôë …æ¶}ý·ý}ú )E(| ‹ú ì±…{� ‹†æ{±

ô Ú†‹ê …Î}í†¬|{± …² °ô½ °â±¶ýõó Ÿñ~|ì}Óý±û ̈Çþ )RLM(| …¶•.

|55--  ðð}}ýýœœúú  ââýý±±ÿÿ

‹± …¶†¹ ð}†ü� …üò �µôø¼€ ‹† …¶}×†¬û …² {¥éýê °â±¶ýõó ¶†¬û€

¬°¾~ {©é©ê ô °Æõ‹• ‹ù}±üò …°{Œ†É °… ‹† SCU| ô E| ð»†ó

ìþ|¬øñ~. ‹† …üò ô›õ¬ ¬° ìÛ†ü·ú ‹† °â±¶ýõó Ÿñ~|ì}Óý±û€ Â±…ü�

{Ïýýò ‹ú ¬¶• „ì~û ‹ú ì±…{� �†üýò|{± ìþ|‹†º~.  |

ì~ë|ø†ÿ …°…̂ú º~û ¬° °ô½ °â±¶ýõó Ÿñ~|ì}Óý±û ð»†ó ìþ|¬ø~ Þú

…üò °ô½€ Îíéß±¬ ð·Œ}† Ú†‹ê ÚŒõèþ ‹±…ÿ �ý¼|‹ýñþ SCU| ô E| ‹ú

{±{ý� ‹† Â±…ü� {Ïýýò 88/0 =2R| ô 68/0 = 2R¬…°¬.  |

‹ù}±üò ì~ë �ý»ñù†¬ÿ ‹±…ÿ �ý¼|‹ýñþ SCU|€ ì~ë ‹† ºŒßú �±¶�}±ôó

Ÿñ~ æüú€ {†‹Ð ÖÏ†ë ¶†²ÿ {†ðµ…ð• ¶ýãíõˆý~ ‹±…ÿ æüú �ñù†ó€ {†‹Ð

¨Çþ ‹±…ÿ æüú ̈±ô›þ€ Ú†ðõó „ìõ²½ �̧|…ð}»†° ̈Ç† )…èãõ°ü}î

�̧|…ð}»†° ì†°Þõ…°–- èõ°ðŒ±å )ML((| ‹† ìÏí†°ÿ 1-51-5 ìþ|‹†º~.

…üò ì~ë€ ìÛ†¬ü± SCU°… ‹† 79/0=2R|€ 2/3=ESMR ô EAM|

98/1= °… �ý¼|‹ýñþ ìþ|ðí†ü~.  |

‹ù}±üò ì~ë �ý»ñù†¬ÿ ‹±…ÿ �ý¼|‹ýñþ E€ ì~ë ‹† ºŒßú �±¶�}±ôó Ÿñ~

æüú€ {†‹Ð ÖÏ†ë ¶†²ÿ èõå ¶ýãíõý̂~ ‹±…ÿ æüú �ñù†ó€ {†‹Ð ̈Çþ ‹±…ÿ

æüú ̈±ô›þ€ Ú†ðõó „ìõ²½ �̧|…ð}»†° ̈Ç† )…èãõ°ü}î �̧|…ð}»†°

ì†°Þõ…°–- èõ°ðŒ±å )ML((| ‹† ìÏí†°ÿ 1-01-5 ìþ|‹†º~. …üò ì~ë E| °…

‹† 09/0 =2R|€ 74/4=ESMRô 21/3 =EAM| | �ý¼|‹ýñþ ìþ|ðí†ü~.

‹Çõ° Þéþ ìÛ†¬ü± 2Rì~ë|ø†ÿ ºŒßú Î¿Œþ ‹³°å|{± …² ìÛ†¬ü± 2R|

ì~ë|ø†ÿ °â±¶ýõó Ÿñ~|ì}Óý±û ìþ|‹†ºñ~€ øí¡ñýò ìÛ†¬ü± ESMR| ô

EAMì~ë|ø†ÿ ºŒßú Î¿Œþ ÞõŸß}± …² ìÛ†¬ü± …üò º†̈À|ø† ‹±…ÿ

ì~ë|ø†ÿ °â±¶ýõó Ÿñ~|ì}Óý±û ìþ|‹†ºñ~. …üò …ì± ð»†ó ¬øñ~û Þ†°„üþ

‹†æ{± ì~ë|ø†ÿ ºŒßú Î¿Œþ ì¿ñõÎþ ð·Œ• ‹ú ì~ë|ø†ÿ °â±¶ýõó

Ÿñ~|ì}Óý±û ¬° �ý¼|‹ýñþ SCUô E| ìþ|‹†º~.  |

ìì±±……››ÐÐ

�¬��þ� ï.�§.� 6631.|¶ñä|ø†ÿ °¶õ‹þ ºýíý†üþ- ‹ýõºýíý†üþ. …ð}»†°…– „¶}†ó

Ú~¹ °Âõÿ€ 443Á.

�Ò��±ü�ó�ï.� Þí�èþ� ï.°.� Þ~¨~�üþ� Ñ.� Ö}¦|�èéùþ� Á.� 1931. {©íýò {±…ô…üþ

ô {©é©ê ìõö÷± ô {Ïýýò ô…¤~ø†ÿ ›±ü†ó øý~°ôèýßþ ‹† …¶}×†¬û …² ºŒßú|ÿ Î¿Œþ
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