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emeronTI1 

sIVúténcMnYnBit 
 
1>sBaØaNénsIVútcMnYnBit 
 sIVúténcMnYnBit KWCaGnuKmn_elxEdlkMNt;BIsMNMu IN  eTA IR  . 
]TahrN_ ³  
eKmanGnuKmn_ IRIN:f   Edl 1nn)n(f 2   
cMeBaH 1n   enaH 3111)1(f 2   
cMeBaH 2n   enaH 7122)2(f 2   
cMeBaH 3n   enaH 13133)3(f 2   
cMeBaH 4n   enaH 21144)4(f 2   
cMeBaH 5n   enaH 31155)5(f 2   
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
eK)ancMnYnerobtamlMdab; .....,31,21,13,7,3 begáIt)anCasIVút 
éncMnYnBitmYy .cMnYnnImYy²énsIVútehAfatY . 
cMnYn 3 ehAfatYTImYy cMnYn 7  ehAfatYTIBIr cMnYn 13  ehAfatYTIbI 
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cMnYn 21 ehAfatYTIbYn >>>>>>  erogKña  . 
eKkMNt;eRbIGkSr n321 a.....,,a,a,a  sRmab;tag[tYénsIVút . 

1a  tag[tYTImYy 2a  tag[tYTIBIr >>>>> nig na tag[tYTI n  . 
eKtagsIVútedaynim μitsBaØ )a( n  Edl INn  . 
ebI ....,2,1,0n   enaHsIVút )a( n  epþImedaytY ,...a,a,a 210  . 
]TahrN_³ eK[sIVút 12a n

n   Edl ....,3,2,1n   . 
cUrsresrR)aMtYdMbUgénsIVút )a( n  ? 
cMeBaH 1n   enaH 312a 1

1   
cMeBaH 2n   enaH 512a 2

2   
cMeBaH 3n   enaH 912a 3

3   
cMeBaH 4n   enaH 1712a 4

4   
cMeBaH 5n   enaH 3312a 5

5   
dUcenH 33,17,9,5,3  CaR)aMtYdMbUgénsIVút )a( n  . 
2>tYTI n énsIVútcMnYnBit 
 eK[sIVúténcMnYnBit )a( n  mantY ....,)3(f,)2(f,)1(f  . 
tYTI n  énsIVútenHKW )n(fan   . 
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]TahrN_1 ³ eK[sIVút ,....11,9,7,5,3,1:)a( n  
eKman 1121a1   

          










1427a

1325a

1223a

4

3

2

 

tYTI n  énsIVútenHKW 1n2an    Edl ,....3,2,1n   . 
 

]TahrN_2 ³ eK[sIVút ....,26,17,10,5,2:)a( n  . 
 rktYTI n  énsIVútenH ? 
eKman 112a 2

1   

         












1526a

1417a

1310a

125a

2
5

2
4

2
3

2
2

 

 dUcenH 1na 2
n   CatYTI n  énsIVút )a( n  . 

 



sIVúténcMnYnBit nig es‘rI 
 

         

   eroberogeday lwm plÁún                                                                                       TMBr½ 4  

]TahrN_3 ³ eK[sIVút ....,33,17,9,5,3:)a( n  . 
rktYTI n  énsIVútenH ? 
eKman 123a 1

1   

         











1233a

1217a

129a

125a

5
5

4
4

3
3

2
2

 

dUcenH 12a n
n   CatYTI n  énsIVút )a( n  . 

3>GefrPaBénsIVútcMnYnBit 
 k-sIVútekIn nig sIVútcuH 
 niymn½y ³ 
-sIVút )a( n  CasIVútekInluHRtaEtRKb;cMnYnKt; n1n aa:INn   . 
-sIVút )a( n  CasIVútcuHluHRtaEtRKb;cMnYnKt; n1n aa:INn   . 
]TahrN_1³ Rsayfa 

1n

1n2
an 


  CasIVútekIn ? 

eKman 
1n

1n2
an 


    

naM[ 
2n

3n2

1)1n(

1)1n(2
a 1n 
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eK)an 
1n

1n2

2n

3n2
aa n1n 







  

                          

0
)2n)(1n(

1

)2n)(1n(

2n5n23n5n2

)2n)(1n(

)2n)(1n2()1n)(3n2(

22
















 

eKTaj n1n aa   naM[ )a( n  CasIVútekIn . 
]TahrN_2³ Rsayfa 

1n2

n
an 

  CasIVútcuH ? 

eKman 
1n2

n
an 

  naM[ 
1n2

1n

1)1n(2

1n
a 1n 







  

eK)an 
1n2

n

1n2

1n
aa n1n 





  

                          

0
1n4

1
1n4

nn21nn2

)1n2)(1n2(

)1n2(n)1n2)(1n(

2

2

22

















 

 eKTaj n1n aa   naM[ )a( n  CasIVútcuH . 
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x-sIVútm:UNUtUn 
 niymn½y ³ 
sIVút )a( n  CasIVútm:UNUtUnluHRtaEt )a( n  CasIVútekInCanic© b¤ )a( n  
CasIVútcuHCanic© . 
)ann½yfa ....aa.....aaa 1nn321    
b¤ .....aa.....aaa 1nn321    . 
]TahrN_ ³ bgðajfa 13a n

n   CasIVútm:UNUtUn ? 
eKman 032)13()13(aa nn1n

n1n  
  

enaH n1n aa   naM[ )a( n  CasIVútm:UNUtUn . 
4>sIVútTal; 
k-sIVútTal;elI 
 niymn½y ³ 
sIVút )a( n  CasIVútTal;elIluHRtaEtmancMnYnBit M  mYyEdlcMeBaH 

INn  epÞógpÞat; Man   . cMnYn M  ehAfaeKalelIénsIVút )a( n   
x-sIVútTal;eRkam 
 niymn½y ³ 
sIVút )a( n  CasIVútTal;eRkamluHRtaEtmancMnYnBit m  mYyEdlcMeBaH 

INn  epÞógpÞat; man  .cMnYn m ehAfaeKaleRkaménsIVút )a( n .  
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K-sIVútTal; 
 niymn½y ³ 
sIVút )a( n  CasIVútTal;luHRtaEtmancMnYnBit mnig M  EdlcMeBaH 

INn  epÞógpÞat; Mam n   . 
cMnYn m  ehAfaeKaleRkam nig M  ehAfaeKalelIénsIVút )a( n  . 
)ann½yfa )a( n  CasIVútTal;elIpg nig Tal;eRkampg . 
]TahrN_1 ³ eK[sIVút 

1nn

9
a

2n


  Edl ,...3,2,1n     

cUrRsayfa )a( n  CasIVútTal;elI ? 
RKb;  ,...3,2,1n   eKman 31nn2   
eK)an 

3

1

1nn

1
2




 naM[ 3
3

9

1nn

9
a

2n 


 . 

dUcenH )a( n  CasIVútTal;elI Edl 3CaeKalelIénsIVút . 

]TahrN_2 ³ eK[sIVút 
nn

n 2

15

2

15
a 







 








 
   

Edl ,...3,2,1,0n     . 
cUrRsayfa )a( n  CasIVútTal;eRkam ? 
tamvismPaBmFümnBVnþ nig mFümFrNImaRt ab

2

ba
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eK)an 2
2

15

2

15
2a

nn
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dUcenH )a( n  CasIVútTal;eRkam Edl 2 CaeKaleRkaménsIVút . 
]TahrN_3 ³eK[sIVút 

3n3n

4n5n2
a

2

2

n



 Edl ,...3,2,1n   

KNna 1an  nig 
3

7
an    rYcTajfa )a( n  CasIVútTal;EdleKnig 

bBa¢ak;eKalelI nig eKaleRkamrbs;va . 
KNna 1an  nig 

3

7
an    ³ 

eK)an 
3n3n

1n2n
1

3n3n

4n5n2
1a

2

2

2

2

n 






  

dUcenH 
3n3n

)1n(
1a

2

2

n 


  . 

ehIy 
3n3n

9n6n

3

7

3n3n

4n5n2

3

7
a

2

2

2

2

n 






  

dUcenH 
3n3n

)3n(

3

7
a

2

2

n 


   . 

Tajfa )a( n  CasIVútTal; ³ 
eKman 0

4

3
)

2

3
n(3n3n 22   
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tamsRmayxagelIeK)an 0
3n3n

)1n(
1a

2

2

n 



  

naM[ 1an    ehIy 0
3n3n

)3n(

3

7
a

2

2

n 



    

naM[ 
3

7
an   . 

dUcenH 
3

7
a1 n    naM[ )a( n  CasIVútTal;Edl 1 CaeKaleRkam 

nig 
3

7  CaeKalelIénsIVút . 
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emeronTI2 

sIVútnBVnþ 
1-niymn½y 
 sIVútnBVnþ KWCasIVúténcMnYnBitEdlmantYnImYy²¬eRkABItYTImYy¦ 
 esμInwgtYmunbnÞab;bUkcMnYnefr d  mYyehAfaplsgrYménsIVút . 
 ebI )u( n  CasIVútnBVnþmanplsgrYm d  enaH dkMNt;eday ³ 
 n1n2312 uu....uuuud     . 
 ]TahrN_ ³ ....,19,16,13,10,7,4:)u( n  CasIVútnBVnþEdlman 
 plsgrYm 347d    . 
2-tYTI n énsIVútnBVnþ 
  -ebI )u( n  CasIVútnBVnþEdlmantYTImYy 1u  nig plsgrYm d  enaH 
 tYTI n  rbs;vakMNt;eday d)1n(uu 1n    . 
  -ebI )u( n  CasIVútnBVnþEdlmantYTImYy 0u  nig plsgrYm d  enaH 
 tYTI n  rbs;vakMNt;eday d.nuu 0n    . 
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]TahrN_1 ³ eK[ )u( n  CasIVútnBVnþmantY 5u1   nigplsgrYm 
 4d   . KNnatY nu  CaGnuKmn_én n  ? 
 tamrUbmnþ   d)1n(uu 1n    eday 4d,5u1   
 eK)an 1n4)4)(1n(5un    . 
]TahrN_2 ³ eK[ )u( n  CasIVútnBVnþmantY 7u0   nigplsgrYm 
 9d   . KNnatY nu  CaGnuKmn_én n  ? 
 tamrUbmnþ   nduu 0n    eday 9d,7u0   
 eK)an n97un    . 
]TahrN_3 ³ eKmansIVút )u( n  kMNt;eday ³ 
 2u1    nig 3 3

n1n 5uu    Edl  ....,3,2,1n   
 k-tag 3

nn uV   . bgðajfa )V( n  CasIVútnBVnþ . 
 x-KNna nV  nig nu  CaGnuKmn_én n  . 
dMeNaHRsay 
 k-bgðajfa )V( n  CasIVútnBVnþ  
 eKman 3

nn uV   naM[ 3
1n1n uV     

 eday 3 3
n1n 5uu   enaH 5uV 3

n1n   
 eK)an 5u)5u(VV 3

n
3

nn1n   efr . 
 dUcenH )V( n  CasIVútnBVnþmanplsgrYm 5d   . 
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 x-KNna nV  nig nu  CaGnuKmn_én n   
 tamrUbmnþ d)1n(VV 1n   eday 8uV 3

11   
 dUcenH 3n5)1n(58Vn   . 
 ehIy 3

nn uV   enaH 33
nn 3n5Vu    . 

K-plbUkénsIVútnBVnþ 
  plbUk ntYdMbUgénsIVútnBVnþEdlman 1u  CatYTImYy nig nu CatYTI n  
 kMNt;eday 

2

)uu(n
u...uuuS n1

n321n


  . 
 sRmaybBa¢ak; ³  
 eKman n21n u........uuS   
 nig      11nnn u....uuS    
 eK)an )uu(.....)uu()uu(S2 1n1n2n1n    
 eday knk1n2n1 uu....uuuu    
 eK)an   

)n(

n1n1n1n )uu(....)uu()uu(S2

tY
  

             )uu(nS2 n1n    naM[ 
2

)uu(n
S n1

n


  . 

 dUcenH 
2

)uu(n
u...uuuS n1

n321n


  . 
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]TahrN_1³ KNnaplbUk n....321Sn   
 eKman n.....,,3,2,1  CasIVútnBVnþmantY 1u1   nig nun   
eK)an 

2

)1n(n

2

)n1(n

2

)uu(n
S n1

n








   . 
]TahrN_2³ KNnaplbUk )1n2(....531Sn   
 eKman 1n2...,,5,3,1  CasIVútnBVnþman 1u1   nig 1n2un   
 eK)an 2n1

n n
2

)1n21(n

2

)uu(n
S 





   . 

lMhat;Gnuvtþn_ 
!> eK[ d,c,b,a  CacMnYnKt;viC¢manbegáIt)anCasIVútnBVnþmYy . 
 cUrRsaybBa¢ak;fa 4)ab(abcd   CakaerR)akd . 
@> eK[ c,b,a  CabIcMnYnBitviC¢man . 
 ebI 

cb

1
,

ca

1
,

ba

1


 CabItYbnþKñaénsIVútnBVnþmYyenaHcUrRsay 

 bBa¢ak;fa 222 c,b,a  k¾CabItYbnþKñaénsIVútnBVnþEdr . 
#> cUrkMNt;cMnYnBit x  edIm,I[cMnYnxageRkamCabItYbnþKñaénsIVútnBVnþ 
 k> 8x;)1x(2;2x 2   
 x> 2x;x2;)x2( 2   
 K> 222 )9x(;)3x(;)1x(   
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$> eK[sIVútnBVnþmYyEdlmantYTImYy 
3

5
u1


  nigplsgrYm 

6
d


  

 k> KNnatYTI 168  énsIVútenH . 
 x> etItYTIb:unμanénsIVútenHEdlmantémøes μInwg 

3

8   ? 
%> etImanRtIekaNEkgNaEdlmanrgVas;énRCugTaMgbIrbs;vabegáIt)an 
 CabItYbnþKñaénsIVútnBVnþ ?  
^> eK[smIkar 0xx2   .  
 kMNt;témø   nig   edIm,I[plbUkkaerénb¤srbs;smIkarenHesμInwg  
 14  ehIy  ,,1  CabItYbnþKñaénsIVútnBVnþmYyEdlcuHdac;xat . 
&> etImanRtIekaNEdlRCugrbs;va nig brimaRtbegáIt)anCasIVútnBVnþb¤eT? 
*> eK[RtIekaNmYyEdlrgVas;mMukñúgbegáIt)anCasIVútnBVnþmYy . 
 cUrKNnatYTIBIrénsIVútenH ? 

(> eK[ IRn:g   Edl 










)1n(g
2

1
)1n(g)n(g

8)0(g
 

 Edl INn   . 
 k> KNnatémø )4(g),3(g),2(g),1(g  rYckMNt;kenSamTUeTA )n(g  
     CaGnuKmn_én n  . 
 x> Rsayfa )n(g  CaGnuKmn_ekIn . 
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!0> eKmansIVút )u( n  kMNt;eday INn;

u1681

u
u

1u

2
n

n
1n

1
















 

 k> tag 
2

n
n

u

1
V   . bgðajfa )V( n  CasIVútnBVnþmYy . 

 x> KNna nn u,V  nig 



n

1k
nn )V(S  CaGnuKmn_én n  . 

!!> eK[GnuKmn_BhuFa qxpx)x(f 2   . 
 k> kMNt;cMnYnBit p  nig q  edIm,I[ x)1x(f)x(f  RKb; x  . 
 x> TajrkplbUk n....321)k(

n

1k



   . 

!@>eKmanBhuFa rxqxpx)x(f 23   . 
 k>kMNt; r,q,p  edIm,I[ 2x)1x(f)x(f   RKb; IRx  
 x>TajbBa¢ak;fa ³ 
    






n

1k

2222

6

)1n2)(1n(n
n...21k   

!#> eKmanBhuFa sxrxqxpx)x(f 234   . 
 k>kMNt; s,r,q,p  edIm,I[ 3x)1x(f)x(f   RKb; IRx  
 x>TajbBa¢ak;fa ³ 
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n

1k

22
3333

4

)1n(n
n...21k    

!$> kMNt;plsgrYm d  nigtYTImYy 1u  énsIVútnBVnþekIn INn,n )u(   

 ebIeKdwgfa  








4uuu

98uuu

321

2
3

2
2

2
1  

 KNna 10u  nig plbUk !0 tYdMbUgénsIVútenH . 
!%> plbUk ntYdMbUgénsIVútmYyesμI nnS 2

n   . cUrKNnatYTI% 
 rYcbgðajfasIVútenHCasIVútnBVnþ . 

!^> eK[sIVút 













 3a

1a5
a

2a

n

n
1n

1

 

 k-tag 
1a

1
b

n
n 
   . bgðajfa )b( n CasIVútnBVnþ . 

 x-KNna nb  nig na  CaGnuKmn_én n  . 
!&> eKmansIVútnBVnþBIr ³ 
 .....,21,16,11,6,1:)a( n nig ....,23,19,15,11,7:)b( n  
 k> sresr na  nig nb  CaGnuKmn_én n  . 
 x> etIkñúgcMeNam 2012 tYdMbUgénsIVút )b(&)a( nn  manb:unμantYEdlman 
        témøes μIKña ? 
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emeronTI3 

sIVútFrNImaRt 
1-niymn½y 
  sIVútFrNImaRt KWCasIVúténcMnYnBitEdltYnImYy² ¬eRkABItYTImYy¦ 
 esμInwgtYmunbnÞab;KuNnwgcMnYnefr q  Edl 0q   . cMnYnefr q  enH 
 ehAfaplrYmrYménsIVútFrNImaRt b¤ehAfaersugénsIVút . 
 ebI )u( n  CasIVútFrNImaRtmanpleFobrYm q  enaHeK)an ³ 
 

n

1n

3

4

2

3

1

2

u

u
.....

u

u

u

u

u

u
q     . 

 CaTUeTARKb; n1n u.qu:INn    enaH )u( n CasIVútFrNImaRt 
 manpleFobrYm q   . 
x-tYTI n énsIVútFrNImaRt 
 -ebI )u( n sIVútFrNImaRt mantYTImYy 1u  nigmanpleFobrYm q  
 enaH tYTI n  rbs;vakMNt;eday 1n

1n quu    . 
 -ebI )u( n  CasIVútFrNImaRt mantYTImYy 0u  nigmanpleFobrYm q  
 enaHtYTI n  rbs;vakMNt;eday n

0n quu    . 
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K-plbUk ntYdMbUgénsIVútFrNImaRt 
 ebI )u( n sIVútFrNImaRtmantYTImYy 1u  nigpleFobrYm 1q   enaH 
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1nn433221
n aa

1
.....

aa

1

aa

1

aa

1
S


    

 Edl daa n1n   efr ehIy 0d   . 
 edIm,IKNnaplbUkenHeKRtUv ³ 

 bEmøgtY 
















 1kk1kk

k1k

1kk a

1

a

1

d

1

aa

aa
.

d

1

aa

1  

  [témø n;....;3;2;1k    rYceFIVviFIbUk . 



sIVúténcMnYnBit nig es‘rI 
 

         

   eroberogeday lwm plÁún                                                                                       TMBr½ 29  

]TahrN _ ³ KNnaplbUk 
 

)1n3)(2n3(

1
....

10.7

1

7.4

1

4.1

1
Sn 

  

 man  )
1k3

1

2k3

1
(

3

1

)1k3)(2k3(

1








 

 eK)an  )
1n3

1
1(

3

1

1k3

1

2k3

1

3

1
S

n

1k
n 













 


 

 dUcenH 
1n3

n
Sn 

   . 
5-rebobKNnaplbUksIVútEdlmanTRmǵ ½ 
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