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ºßê 7. æüú ðù†üþ {†‡÷ý± ¬‹·}†ó ‹± Þ}†‹©†ðú    

ºßê 6. æüú Ö†¾éú ºŒßú|…ÿ …² ¬‹·}† ó|ø†

ô ì¥†¶Œú º~û ô ‹ú|Îñõ…ó º†̈¿þ ‹±…ÿ {Ïýýò ÞíŒõ¬ ²ìýò Ú†‹ê

¬¶}±¹ ‹±…ÿ ø± ðõÑ Þ†°‹±ÿ …¶}×†¬û ìþ|ºõ¬]7[. …² „ðœ† Þú ÚÇÏú

²ìýò|ø†ÿ ìõ›õ¬ ¬° ¶±…¶± ì¥~ô¬û {¥ÛýÜ �±…Þñ~û ìþ|‹†ºñ~

ô¶±…ðú ÖÏéþ ‹±…ÿ üà Þ†°‹±ÿ ̈†Á ¬° ÚÇÏú ²ìýò|ø† ì}×†ô–

…¶• ô øí¡ñýò ‹† {õ›ú ‹ú ðÛ¼ {†‡÷ý±â̄…° ¶±…ðú ¬° {©¿ýÀ ‹ùýñú

Þ†°‹±ÿ|ø†€ è¥†Í|Þ±¬ó º†̈À ¶±…ðú …² …øíý• ²ü†¬ÿ ‹±̈õ°¬…°

…¶•. ¬° …üò {¥ÛýÜ …üò º†̈À ‹±…ÿ {Ïýýò {õ²üÐ ìß†ðþ ìý³…ó ô

…èõü• ðý†² ‹ú Þ†°‹±ÿ|ø†ÿ ì©}éØ ìõ°¬ …¶}×†¬û Ú±…° â±Ö•. ¬°

ðÛ†É ì©}éØ ¬°{¥ÛýÜ  ì~ë|¶†²ÿ …üò Î†ìê ‹†  {Ïýýò ìÛ~…° ¶±…ðú

ìõ›õ¬ ô {±Þý� Î†ìê ¶±…ðú ô ìÏý†° Ö†¾éú )‹† {õ›ú ‹ú  Ö†¾éú ‹ùýñú

ô Ö†¾éú ‹þ …÷±|¶†²ÿ Þ†°‹±ÿ|ø†ÿ ì©}éØ {†  ìñ†ÆÜ ì·ßõðþ(

‹±…ÿ ÚÇÏú ²ìýò|ø† …ðœ†ï ìþ|ºõ¬. º†̈À|ø†ÿ ¶±…ðú ìõ›õ¬ ô

ìõ°¬ ðý†² ‹±…ÿ Þ†°‹±ÿ|ø†ÿ ìõ°¬ ðý†² …² …ÆçÎ†– ìõ›õ¬ ¬° Æ±§

{×¿ýéþ ô Ö†¾éú ‹ùýñú ‹† è¥†Í Þ±¬ó ðË±ü†– Þ†°ºñ†¶†ó  ì¥†¶Œú

º~.

22..33..  ôô²²óó||¬¬øøþþ  ��††°°……ìì}}±±øø††

�± ô…Â¦ …¶• Þú �†°…ì}±ø†ÿ ìõö÷± ì©}éØ€ …øíý• ô ðÛ¼

øí·†ðþ ¬° ¤ê ì·‰éú ð~…°ð~ ô ‹·}ú ‹ú ìý³…ó {†‡÷ý±º†ó ¬° ¶Ç¦

ì±{ŒÈ ‹† …øíý• ̈õ¬ ô…ÚÐ ìþ|ºõð~. ô²ó|¬øþ �†°…ì}±ø† ‹±…ÿ

Þíþ|¶†²ÿ ìý³…ó {†‡÷ý± ô …øíý• ì}Óý±ø†ÿ ì©}éØ ìõ°¬ …¶}×†¬û

Ú±…° ìþ|âý±¬. ‹† …üò �ý¼|²ìýñú ô ‹ú ìñËõ° {†‡÷ý± �†°…ì}±ø†ÿ ì©}éØ

ì}ñ†¶� ‹† ìý³…ó …øíý•|º†ó ¬° ð}†ü� ðù†üþ€ ô²ó|¬øþ �†°…ì}±ø†

ìõ°¬ {õ›ú Ú±…° ìþ|âý±¬. è̄… ¬° …üò {¥ÛýÜ ô ‹±…ÿ ø± üà …² 4

Þ†°‹±ÿ ìõ°¬ ðË±€ �†°…ì}±ø†ÿ ìõö÷± ¬° ¶Çõ§ ì©}éØ ì}ñ†Ê± ‹†

ìÛ~…° {†‡÷ý±º†ó ›†ÿ|â̄…°ÿ º~û ô ‹† {õ›ú ‹† ¶†̈}†° ¶†̈}ú º~û

ô²ó|¬øþ ìþ|ºõð~. ¶†̈}†° ìõ°¬ ðË± …² Ÿñ~¶Ç¦ {»ßýê

º~û|…¶•€ ‹ú|Îñõ…ó ì˜†ë ¬° ìõ°¬ Þ}†‹©†ðú€ ð³¬üßþ ‹ú ì±…Þ³

„ìõ²ºþ)A( ¶Ç¦ …ôë ôð³üßþ ‹ú ¬‹ý±¶}†ó)11A(€ ì~°¶ú °…øñí†üþ

)21A( ô ¬‹·}†ó)31A( ¬° ²ü± ¶Ç¦ „ó Ú±…° ìþ|âý±ð~. �̧ …²

›†ÿ|â̄…°ÿ �†°…ì}±ø† ¬° ¶†̈}†° ìñ†¶�  ‹ú …²…ÿ ø± üà …² 4

Þ†°‹±ÿ€ ðË±ü†– Þ†°ºñ†¶†ó ì©}éØ  ‹±…ÿ �†°…ì}±ø†ÿ ìõö÷± ø±

Þ†°‹±ÿ ‹ú|¾õ°– ìœ³… â±¬„ô°ÿ º~û  ô¬° ðù†ü• ô²ó|¬øþ
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�†°…ì}± ø† ‹ú  °ô½ yzzuF PHA  …ðœ†ï ìþ|ºõ¬.

‹ú|Îñõ…ó ì˜†ë€ ¬° ìõ°¬ Þ}†‹©†ðú ‹±…ÿ ô²ó|¬øþ �†°…ì}±ø†ÿ

ð³¬üßþ ‹ú ¬‹ý±¶}†ó)A(€ ì~°¶ú °…øñí†üþ)B(€ ¬‹·}†ó)C( ô ìù~

Þõ¬á)D(  ‹ú Þíà °ô½ yzzuF PHA üà ðíõðú Î~¬ÿ …°…̂ú

º~û|…¶•.  …‹}~…  ðË±ü†– 4 Þ†°ºñ†¹ ì©}éØ ‹±…ÿ ìÛ†ü·ú ‹ú

°ô½ PHA ì±¶õï â±¬„ô°ÿ ìþ|ºõð~.

¶�̧ ðË±ü†– Þ†°ºñ†¶†ó ‹† …¶}×†¬û …² ìÏ†¬èú )2( ‹±…ÿ {»ßýê

ì†{±ü̧ ìÛ†ü·ú ²ô›þ ›†ìÐ {é×ýÜ ìþ|ºõð~.

( )0.532,0.316,0.103,0.0504
T

w DM =

( )0.556,0.309,0.093,0.0413
T

w DM =

( )0.686,0.178,0.089,0.0472
T

w DM =

( )0.524,0.348,0.09,0.0391
T

w DM =

1 2 6 8

1 1 4 6
2

:4 1 1 1 3
6 4

1 1 1 3 1
8 6

A

B
DM

C

D

 
 
 
 
 
  

1 3 5 9

1 1 5 8
3

:3 1 1 1 3
5 5

1 1 1 3 1
9 8

A

B
DM

C

D

 
 
 
 
 
  

1 6 8 9

1 1 3 4
6

:2 1 1 1 3
8 3

1 1 1 3 1
9 4

A

B
DM

C

D

 
 
 
 
 
  

1 2 7 9

1 1 6 8
2

:1 1 1 1 4
7 6

1 1 1 4 1
9 8

A

B
DM

C

D

 
 
 
 
 
  

�̧ …² „ó ‹† …¶}×†¬û …² ìÏ†¬èú )3( ô²ó ø± ìÏý†° ì¥†¶Œú

ìþ|ºõ¬.

¶�̧ ‹±¬…° ô²ó Ö†²ÿ ‹ú|Îñõ…ó ô²ó ø± ìÏý†° ‹ú|º±§ ²ü±

¤†¾ê ìþ|ºõ¬.

ô ¬° ðù†ü• ‹† …¶}×†¬û …² ô º†̈À

°ü·à€ ‹±¬…° ô²ó Ö†²ÿ ¤†¾ê …² {é×ýÜ ðË±ü†–

Þ†°ºñ†¶†ó  ‹ú Ö±ï psirC {Œ~üê ìþ|ºõ¬. ‹ú …²…ÿ  ø± üà …²

Þ†°‹±ÿ|ø†€ �†°…ì}±ø†ÿ ì©}éØ  ô…ÚÐ ¬° ¶Çõ§ ì©}éØ ¶é·éú

ì±…{� ‹ú …üò °ô½ ô²ó|¬øþ ìþ|ºõð~.

33..33..  {{éé××ýýÜÜ  ææüüúú||øø††

�̧ …² ºñ†¶†üþ ô ì~ë|¶†²ÿ �†°…ì}±ø†ÿ ìõö÷± æüú|ø†ÿ ì±{ŒÈ

‹±…ÿ ø± üà …² Þ†°‹±ÿ|ø† ¶†̈}ú ìþ|ºõð~. øí¡ñýò ô²ó|¬øþ

�†°…ì}±ø†)æüú ø†( ‹± …¶†¹ ¶†̈}†° Æ±…¤þ º~û ‹ú …²…ÿ  ø± üà …²

4 Þ†°‹±ÿ …ðœ†ï ìþ|ºõ¬. ¬° ðù†ü• ‹† …¶}†ð~…°¬¶†²ÿ æüú|ø† ô

‹ú|Þ†°âý±ÿ ô²ó ì±‹õÆú€ æüú|ø†ÿ {é×ýÜ ô æüú ðù†üþ {õèý~

ìþ|ºõ¬.   

0.2β =

cutα − ( )0.85α =

( )( )
( )( )

~ ~ ~ ~
0.3423,0.5116,0.8014 , 0.1747,0.3246,0.5176

( , , , )1 3 42 , 0.0918,0.1219,0.1847 , 0.0317,0.0418,0.057
w w w w w= =

 
 
 

( )
~

0.0317,0.0418,0.0574w =

( )
~

0.0918,0.1219,0.18473w =

( )
~

0.1747,0.3246,0.51762w =

( ) ( ) ( ) ( )

( )
( )
( )

~
1,1,1 2,3.25,6 5,6.5,8 8,8.75,9

1
~ ~ ~ ~ ~ ~ ~ ~

... ... ... ...11 14 21 24 31 34 41 44

16,19.5,24

29.944,38.115,46.741

0.3423,0.5116,0.8014

w

b b b b b b b b

⊕ ⊕ ⊕
=

⊕ ⊕ ⊕ ⊕ ⊕ ⊕ ⊕ ⊕ ⊕ ⊕ ⊕

=

=

       
       
              

( ) ( ) ( ) ( )
( ) ( ) ( ) ( )
( ) ( ) ( ) ( )
( ) ( ) ( ) ( )

1,1,1 2,3.25,6 5,6.5,8 8,8.75,9

0.167,0.375,0.5 1,1,1 3,4.5,6 4,6.5,8

0.125,0.1585,0.2 0.167,0.2375,0.333 1,1,1 3 ,3.25,4

0.11,0.1145,0.125 0.125,0.198,.025 0.25,0. 3125,0.333 1,1,1

A

B
D

C

D

=

 
 
 
 
 
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4. ð}†ü�

ð}†ü� ì±‹õÉ ‹ú …°²ü†‹þ  {ñ†¶� ÚÇÏú …°…Âþ ìõ°¬ ‹±°¶þ ‹±…ÿ

…¤~…š Þ}†‹©†ðú ‹ú|Îñõ…ó  ðíõðú ¬° ºßê ø»• …°…̂ú º~û|…¶•.

{ñ†¶� ìß†ó|ø†ÿ ìõ°¬ ‹±°¶þ ¬°  ›~ôë )1( 

…°…̂ú º~û ô ‹ý†ðã± {Óýý±�̄ü±ÿ ²ü†¬ ìÛ†¬ü± „ó ìþ|‹†º~.ìÛ†¬ü±

{ñ†¶� ‹ýò 370.22   ºßê )8(:

‹±…ÿ ÚÇÏú ²ìýò ºí†°û)2( {† 562.09 ‹±…ÿ ÚÇÏú ²ìýò  ºí†°û

)01 ( ì}Óý±…¶• ô …øíý• °ô½ ìõ°¬ …¶}×†¬û ‹±…ÿ …°²½|â̄…°ÿ ô

{×ßýà  …°…Âþ ìñ†¶� …² ðË± �†°…ì}±ø†ÿ ìõ°¬ ‹±°¶þ ‹±…ÿ

…¤~…š Þ}†‹©†ðú °… ð»†ó ìþ|¬ø~. 

ºßê 8 .æüú {ñ†¶� ÚÇÏú ²ìýò|ø† ‹±…ÿ …¤~…š Þ}†‹©†ðú
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›~ôë 1.  ìÛ†¬ü± {ñ†¶� ìß†ó|ø†ÿ ìõ°¬ ‹±°¶þ ‹±…ÿ …¤~…š Þ}†‹©†ðú



6. �†ðõº•|ø†

smetsyS noitamrofnI cihpargoeG - 1

sisylanA airetirC -itluM- 2

gnikaM noisiceD airetirC -itluM - 3

xirtaM nosirapmoC  esiwriaP  evisneherpmoC - 4

7. ìñ†‹Ð
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5. ‹¥™ ô ð}ýœú âý±ÿ

Îíéß±¬ ‹ùýñú üà Þ†°‹±ÿ …̈}¿†Á ü†Ö}ú ‹ú üà ìõÚÏý•€

ì·}é³ï {õ›ú ‹ú ›ñŒú ø†ÿ âõð†âõó  ÖÏ†èý• „ó Þ†°‹±ÿ ô {†‡ìýò

øíú �†°…ì}± ø† ô º±…üÈ ìõ°¬ ðý†² ‹±…ÿ …°ú̂  ̈~ì†– ‹ùýñú  …¶• Þú

¬° …üò {¥ÛýÜ ‹† …¶}©±…ž ô ì~ë|¶†²ÿ �†°…ì}±ø†ÿ ì±{ŒÈ ‹†

ÖÏ†èý• ø± Þ†°‹±ÿ ìõ°¬ {õ›ú Ú±…° â±Ö}ú|…¶•. øí¡ñýò

‹ú|Þ†°âý±ÿ °ô½ yzzuF PHA …ìß†ó …¶}×†¬û …² ¬ü~â†û|ø†

ô¶éýÛú|ø†ÿ âõð†âõó ô ‹±„üñ~ ðË±ü†– ¬° ÖÏ†èý•|ø†ÿ ºù±ÿ ô

¤ê ì·†ê̂ ì±‹õÉ ‹ú „ó øí±…û ‹† {õ›ú ‹ú Î~ï ÚÇÏý• ®…{þ ìõ›õ¬

¬° ðË±ü†– °… Ö±…øƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒî ìþ|Þñ~. ‹±¬…° ô²ó Öƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ†²ÿ ì¥†¶Œú

ºƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ~û …² {é×ýƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒÜ ðËƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ±ü†– 4 {¿íýî ¶ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ†²

‹ý†ðã±…̈}çÙ ‹ýò ìÛ†¬ü± ô²ó ø† )L,M,U( ‹±…ÿ ø± ‹±¬…° ô²ó …¶•

Þú ¬° ô…ÚÐ ð»†ó|¬øñ~û {×†ô– ðË±ü†– Þ†°ºñ†¶†ó  ì©}éØ ¬°

…°²ü†‹þ ìÏý†° ø†ÿ ì©}éØ ìþ|‹†º~. ¬° {¿íýî|¶†²ÿ ‹ú|¾õ°–

…ð×±…¬ÿ ¬° ô…ÚÐ üßþ …² ìÛ†¬ü±)ô ðú ‹±„üñ~ „ðù†( ¬° Ö±„üñ~ {¿íýî

¶†²ÿ {†‡÷ý± ¬…¬û ìþ|ºõ¬ ô …ìß†ó ̈Ç† ¬° ‹±„ô°¬ {†÷ý± üà �†°…ì}±

¨†Á …Ö³…ü¼ ìþ|ü†‹~.  …üò ðß}ú …øíý• ‹ú|Þ†°âý±ÿ {é×ýÜ ô ‹±„üñ~

ðË±ü†– ì©}éØ  ‹ú ºýõû|…ÿ â±ôøþ °… ð»†ó ìþ|¬ø~. øí¡ñýò

°Ú†‹• ‹ýò Þ†°‹±ÿ|ø† ¬° {©¿ýÀ ìõÚÏý•|ø† ‹† ‹±°¶þ øí³ì†ó

{©¿ýÀ 4 Þ†°‹±ÿ  ‹ú ìõÚÏý•|ø†ÿ ìõ›õ¬€ ¬° ì~ë ìõ°¬ …¶}×†¬û

è¥†Í º~û|…¶•. è̄… ð}†ü� ‹ú|¬¶• „ì~û Îçôû ‹± °ÖÐ Þ†¶}þ|ø†ÿ

°ô½|ø†ÿ ÚŒéþ€ �†°…ì}±ø† ô ›ñŒú|ø†ÿ âõð†âõó ¬° {©¿ýÀ

Þ†°‹±ÿ|ø† °… ìõ°¬ {õ›ú Ú±…°¬…¬û Þú Ú†‹éý• …Î}í†¬ ð}†ü� °… {† ¤~

²ü†¬ÿ …Ö³…ü¼ ìþ|¬ø~.

~ ~ ~ ~
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