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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  . 
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]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

n 






 








 
  

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 

 eK)an 
q1

q1
uu....uuS

n

1n21n 


  . 

]TahrN_1 ³ KNnaplbUk n32
n 10....101010S   

 eKman n32 10....,,10,10,10  CasIVútFrNImaRtmanpleFobrYm 
 10q    nigtYTImYy 10u1   . 

 eK)an )110(
9

10

101

101
10S n

n

n 



   . 
]TahrN_2 ³ eKmansIVúténcMnYnBit )u( n  kMNt;eday ³ 
 2u1    nig 3 3

n1n )u(32u    Edl ...,3,2,1n   
 k> Rsayfa 3

nn u1V   CasIVútFrNImaRt . 
 x> KNna nV  nig nu  CaGnuKmn_én n  . 
 K> KNnaplbUk n21n V....VVS   CaGnuKmn_én n  . 
dMeNaHRsay 
 k> Rsayfa 3

nn u1V   CasIVútFrNImaRt  
 eK)an 3

1n1n u1V    eday 3 3
n1n u32u   

             n
3
n

3
n1n V3)u1(3u321V   

 dUcenH )V( n  CasIVútFrNImaRtmanersug 3q   . 
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 x> KNna nV  nig nu  CaGnuKmn_én n   
 tamrUbmnþ 1n

1n q.VV   Et 921u1V 33
11   

 dUcenH 1n1n
n 339V    . 

 tam 3
nn u1V   eKTaj)an 3

nn 1Vu   
 dUcenH 3 1n

n 13u     . 
 K> KNnaplbUk n21n V....VVS   CaGnuKmn_én n   

 eK)an )13(
2

9

13

13
9

1q

1q
VS n

nn

1n 







  

 dUcenH )13(
2

9
S n

n    . 
]TahrN_3 ³  
 KNnaplbUk 

)n(
n 333....333.....333333S   

 eK)an 
)n(

n 999...999....999999S3   

           

9

10n910
n

110

110
10S3

)1....11()10....1010(S3

)110(....)110()110(S3

1nn

n

n2
n

n2
n















 

dUcenH 
27

)10n9(10
S

1n

n





  . 
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lMhat;Gnuvtþn_ 
!> eK[sIVútFrNImaRtmYyman & tY EdplbUkbItYdMbUgesμI 7  nig plbUk 
 bItYcugeRkayesμInwg 112  . cUrkMNt;sIVútFrNImaRtenH ? 
@> cMeBaHRKb;cMnYnBit a  nig b  Edl 0|b||a|   cUrRsayfa ³ 
 222

22

33

2
)baba(;

ba

ba
;

)ba(

1






 CatYtKñaénsIVútFrNImaRt . 

#> eK[kaermYymanRCugesμI a  .  
 eKsg;kaermYyeTotEdlmankMBUlTaMgbYnCacMnuckNþalénRCugkaermun 
 rYcehIyeKsg;kaermYyeTotcarwkkñúgkaerTIBIr EdlmankBUlCacMnuc 
 kNþalénkaerTIBIr . eKsg;kaertamrebobenHrhUtdl;kaerTI n  . 
 k> cUrKNnaplbUkénépÞRkLarbs;kaerTaMgGs; . 
 x> KNnaplbUkénbrimaRtrbs;kaerTaMgGs; . 
$>eKmanbIcMnYnBit c,b,a  xusBIsUnü . 
 eKdwgfa c,b,a  CatYtKñaénsIVútFrNImaRt ehIy c3,b2,a  
 CatYtKñaénsIVútnBVnþ . cUrrkersugénsIVútFrNImaRt ? 
%> bgðajfaebI 

zy

2
,

y

1
,

xy

2


 CatYtKñaénsIVútnBVnþenaH z,y,x   

 CatYtKñaénsIVútFrNImaRt  . 
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^> kMNt;BIrcMnYnBit y,x  ebI y;x;1  CasIVútnBVnþ nig 22 y;x;1  
 CasIVútFrNImaRt .  
&> KNnaplbUk  
   

000....1000

003...00)1n2(
....

1000

5003

100

303

10

13
Sn


  

*> eK[ 
)n(

n aaa.....aaa.....aaaaaa)a(S   

 Edl INa  nig 9a1    . cUrKNnaplbUk 



9

1a
n )a(SS  

(> eKmankenSam 
)n(

n 333....333....333333T   

 k> Rsayfa n'TT3 nn   Edl 'Tn  CaplbUkénsIVútFrNImaRt 
   mYyEdleKnwgkMNt;tYTImYy nig pleFobrYmrbs;va . 
 x> KNna nT  CaGnuKmn_én n  . 

!0> eKmansIVút 22.....2222un   man nb¤skaer . 
 k> cUrKNna nu  edaysresrlTæplCarag nV2  Edl nV CasIVút 
 éncMnYnBitmYyRtUvrk . 
 x> sikSaPaBekIn b¤ cuHénsIVút )u( n   . 
 K> cUrkMNt;lImIténsIVút nu  kalNa n   . 
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!!> eK[ 1a   CacMnYnBitviC¢man . eKBinitüsIVút n210 u;...;u;u;u  
 EdlkMNt;edayTMnak;TMng 2

1nn0 u.au,1u    . 
 k> eKtag bV

n
nau   . bgðajfaeKGackMNt;cMnYnBit b)an 

 edIm,I[ )V( n  CasIVútFrNImaRt . 
 x> KNna nu  CaGnuKmn_én n  nig a   . 

!@> eK[sIVúténcMnYnBit )u( n  kMNt;eday 













2

uu
u

bu;au

2n1n
n

21

 

 k> cUrRsayfa 1nnn uuV   CasIVútFrNImaRt . 
 x> KNna nu  CaGnuKmn_én n,b,a   . 

!#> eK[sIVútcMnYnBit ³
























INn,)ba3(
4

1
b

)b3a(
4

1
a

4b,2a

nn1n

nn1n

00

 

    k> kMnt;cMnYnBit  edIm,I[ nnn b.aC  CasIVútefr . 
    x> bgðajfa nnn baU  CasIVútFrNImaRt . 
    K> Tajrk na nig nb CaGnuKmn_én n rYcbBa¢ak;lImItva. 
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!$> eK[smIkardWeRkTIbIGBaØatBit  
01000m300m30mx)14m9m(mxx:)E( 23223    

    Edl mCa)a:ra:Em:Rt . 
k>kMnt;témørbs;m edIm,I[smIkarenHmanb¤sbIbeg;ItCasIVúFrNImaRtmYy . 
x>cUredaHRsaysmIkar )E(  cMeBaHtémø m  rkeXIjxagelI . 
!%> eK[sVúItnBVnþ   n321 U........,,U,U,U EdlmanplsgrYm d   
     ehIy 0d   . 
     eKBinitüsIVút )V( n mYykMnt;cMeBaHRKb; *INn  eday ³ 
     1a,0a,aV nU

n   . 
     k> cUrbgðajfa )V( n  CasIVútFrNImaRt rYcKNna nV  CaGnuKmn_én       
          d,U,a 1  nig n  . 
     x> cUrRsayfa 

d

nd
U

n321n
a1

a1
.aV....VVVS 1




   . 

     K> cUrKNnaplKuN n321n V.....VVVP   . 
!^> eK[ f  CaGnuKmn_ kMnt;BIsMNMu *IN  eTA IR  eday  

      








)n(f.n)n(f....)3(f)2(f)1(f

2)1(f
2

 

 k> KNnatémøén )2(f  nig )3(f  . 
 x> cUrKNna )n(f  CaGnuKmn_én n  . 
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!&> eK[sIVúténcMnYnBit  nu  kMnt;elI *IN  eday 





















n

n1n

1

u

5
u

2

1
u

535u

 

 k> eKtag 
5u

5u
v:*INn

n

n
n 


  .  

        cUrrkTMnak;TMngrvag 1nv   nig nv  . 
 x> KNna nv  CaGnuKmn_én n  rYcTajrk nu  CaGnuKmn_én n  . 
 K> eKtag nn v1w   cMeBaH *INn  .  
         KNnaplKuN n321n w.....w.w.wP   . 

!*> eK[sIVúténcMnYnBit  nu kMnt;RKb; *INn  eday 










 2uu

5u
2

n1n

1    

 k> cUrbgðajfa 2u:INn n   . 
 x> eKtag 4uuv 2

nnn   RKb; *INn  .  
        cUrrkTMnak;TMngrvag 1nv   nig nv  . 
 K> KNna nv  CaGnuKmn_én n  rYcTajrk nu  CaGnuKmn_én n  . 
!(> eK[ d,c,b,a  CabYntYtKñaénsIVútnBVnþmYy ehIy m  CacMnYnBitepÞógpÞat; 
       

2

bcad
m


  . 

 bgðajfa      0mdxcxbxax 2    cMeBaHRKb; IRx    
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@0> eK[kenSam 
n1n32n

7

n

7

1n
...

7

3

7

2

7

1
S 


   .  

       cUrKNnapldk nn S.
7

1
S   rYcTajrk nS . 

@!> eK[sIVúténcMnYnBit *INnn ),u(   kMnt;eday 










 *INn,
2

1
u

3

2
u

1u

n1n

1  

 k> eKtag 3u2v:*INn nn   .  
      cUrbgðajfa )v( n  CasIVútFrNImaRtmYyEdleKnwgbB¢ak;ersug . 
 x> KNnaplbUk n321n v....vvvS   CaGnuKmn_én n  . 
 K> cUrKNnatY nv  rYcTajrk nu  CaGnuKmn_én n. 

@@> eK[sIVút *INnn ),u(   kMnt;eday 










 *INn,
3

1
u

2

1
u

1u

n1n

1

 

 k> bgðajfaeKGackMnt;témø k edIm,I[ ku3v nn   CasIVútFrNImaRt 
     mYyRKb; *INn  . 
 x> cUrKNna nv  cMeBaHtémø n  Edl)anrkeXIjxagelI rYcTajrk nu   
        CaGnuKmn_én n  . 
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@#> eK[sIVúténcMnYnBit *INnn ),u(   kMnt;eday ³ 

     










 *INn,)
3

5
n2(2u

3

2
u

4u

n1n

1  

 k> eKtag 2n3u
2

1
v nn   .  

       cUrbgðajfasIVút   *INnn ,v   CasIVútFrNImaRt . 
 x> KNnaplbUk n321n v....vvvS   CaGnuKmn_én n   
 K> cUrKNnatY nv  rYcTajrk nu  CaGnuKmn_én n. 

@$> eK[sIVút )u( n kMnt;eday 1u,1u 21    
     nig n1n2n u6u5u:*INn    . 
 eKtag n1nn u2uv    nig n1nn u3uw    RKb; *INn   
 k> cUrbgðajfa  nv  nig  nw CasVúItFrNImaRt . 
        rYcKNna nv  nig nw CaGnuKmn_én n  . 
 x> TajrktY nu  CaGnuKmn_én n. 
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emeronTI4 

plbUktYénsIVútepSg² 
 

1-nimμitsBaØa  sRmab́plbUkénsIVút 
 plbUk n  tYdMbUgénsIVút nuuuu ,....,,, 321  kMnt;tageday ³ 
   n

n

k
kn uuuuuS  



.....321
1
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 nnn babababaS  ......332211    
 Edl )( na  CasIVútnBVnþmanplsgrYm d  nig )( nb  CasIVútFrNImaRt 
 manersug q  . 
  edIm,IKNnaplbUkenHeKRtUvKNna nn SqS   rYcTajrk nS  . 
 ]TahrN_1 ³ KNnaplbUk  

n32n
5

n
.....

5

3

5

2

5

1
S    ? 

 eKman  )1(
5

n
.....

5

3

5

2

5

1
S

n32n     

 nig )2(
5

n

5

1n
....

5

2

5

1
S

5

1
1nn32n 


  

 eFIVpldksmIkar )2(&)1(  GgÁnigGgÁeK)an ³ 

 
1nn1n

n

n

1nn32nn

5

n
)

5

1
1(

4

1

5

n

5

1
1

5

1
1

5

1
S

5

4

5

n
)

5

1
....

5

1

5

1

5

1
(S

5

1
S













 

 dUcenH 
nnn

54

n
)

5

1
1(

16

5
S


   . 

 
 



sIVúténcMnYnBit nig es‘rI 
 

         

   eroberogeday lwm plÁún                                                                                       TMBr½ 31  

]TahrN_2 ³ 
eK[sIVúténcMnYnBit  

1nnu  kMnt;eday ³ 

3

1
1 u            nig  TMnak;TMngkMenIn  1

1
1

3

1
1 






  nu

n
u nn   

k>KNna nu  CaGnuKmn_én n  . 
x>tag nn uuuuS  ....321  . 
 edayeRbIplsg nn SS

3

1
  cUrKNna nS CaGnuKmn_én n  . 

dMeNaHRsay 
k>KNna nu  CaGnuKmn_én n  ³ 
eKman 1

1
1

3

1
1 






  nu

n
u nn  

eKTaj   
n

n

u

u

n

n 1
.

3

11 
  

eK)an  








 





 








 1

1

1

1

1 1
.

3

1n

k

n

k k

k

k

k

u

u  

          
1

1

1

12

3

1

2

3

1
.....

2

3
.

1

2
.

3

1
....


















n
n

n

n

n

n

u

u

n

n

u

u

u

u

u

u

 



sIVúténcMnYnBit nig es‘rI 
 

         

   eroberogeday lwm plÁún                                                                                       TMBr½ 32  

eKTaj 11
.

3
u

n
u

nn    eday 
3

1
1 u  

dUcenH  
nn

n
u

3
    . 

x> KNna nS CaGnuKmn_én n  ³ 
eKman  

nn

n

k
kn

nn
uS

33

1
...

3

3

3

2

3

1
132

1




 

  

ehIy 
1432 33

1
....

3

3

3

2

3

1

3

1





nnn

nn
S  

eK)an 
132 33

1
...

3

1

3

1

3

1

3

1


nnnn

n
SS  

                

1

1

33

1
1

2

1

3

2

3
3

1
1

3

1
1

.
3

1

3

2











 







nnn

n

n

n

n
S

n
S

 

dUcenH 
13.23

1
1

4

3







 

nnn

n
S    . 

 
 
 

 



sIVúténcMnYnBit nig es‘rI 
 

         

   eroberogeday lwm plÁún                                                                                       TMBr½ 33  

7-sMKal´ eK[   n

n

k
kn uuuuuS  



....321
1

   
 edIm,IKNnaplbUkxagelIenHeKRtUv ³ 
 sresrtY  ku  Carag k1kk ttu     b¤ 1kkk ttu   ¬ ebIGac ¦ 
 krNIeKGacsresr k1kk ttu     enaHeK)an ³ 
           11n

n

1k
k1k

n

1k
kn ttttuS  





  

 krNIeKGacsresr 1kkk ttu    enaHeK)an ³ 
           1n1

n

1k
1kk

n

1k
kn ttttuS 





    . 

]TahrN_1 ³  
eK[sIVúténcMnYnBit )( nu  kMnt;eday  ³ 

1)22(22)1(

12
2222 




nnnnnn

n
un    

Edl ....;2;1;0n  . 
k> cUrsresr nu  Carag 

221 22 


 nn

B

n

A    
Edl Anig B  CaBIrcMnYnBitRtUvkMnt; . 
x> KNnaplbUk   n

n

k
kn uuuuuS  


...210

0

 
CaGnuKmn_én n  rYcTajrklImItvakalNa n  . 



sIVúténcMnYnBit nig es‘rI 
 

         

   eroberogeday lwm plÁún                                                                                       TMBr½ 34  

dMeNaHRsay 
k>sresr nu  Carag 

221 22 


 nn

B

n

A   
eyIg)an ³ 

1)22(22)1(

12
2222 




nnnnnn

n
un  

    
)12(221

)122)(12(

)221(221

12

22

22

2222











nnnn

nnnn

nnnnnn

n

   

221

122
22

22





nnn

nnn
un  

    
22

1

1

1
221

1

221

22

22

22

2

22

2
















nnn

nnn

n

nnn

nn

 

dUcenH 
22

1

1

1
22 





nnn

un  Edl 1;1  BA . 
x> KNnaplbUk   n

n

k
kn uuuuuS  


...210

0

 
eKman 

22

1

1

1
22 





nnn

un  ¬sRmayxagelI ¦ 



sIVúténcMnYnBit nig es‘rI 
 

         

   eroberogeday lwm plÁún                                                                                       TMBr½ 35  

eK)an ³ 
















n

k
n

kkk
S

0
22 22

1

1

1  

                

22

122

22

1
1

22

1

1

1
...

...
10

1

5

1

5

1

2

1

2

1
1

2

2

2

22





























 






 






 

nn

nn

nn

nnn
 

dUcenH  
22

122
2

2





nn

nn
Sn   nig  1lim 

 nn
S   . 

]TahrN_2 
eK[sIVúténcMnYnBit )( nu  kMnt;eday  ³ 

)32)(32(

6
11  


nnnn

n

nu  Edl ....;3;2;1;0n  

k> cUrepÞógpÞat;smPaB ³ 
    

nn

n

nn

n

nu
32

3

32

3
11

1





 



 
x> KNnaplbUk   n

n

k
kn uuuuuS  


...210

0

 
CaGnuKmn_én n  rYcTajrklImItvakalNa n  . 
 



sIVúténcMnYnBit nig es‘rI 
 

         

   eroberogeday lwm plÁún                                                                                       TMBr½ 36  

dMeNaHRsay 
k> epÞógpÞat;smPaB  

nn

n

nn

n

nu
32

3

32

3
11

1





 



  

eK)an 
)32)(32(

)32(3)32(3
11

111









nnnn

nnnnnn

nu  

              
Bit

)32)(32(

6

)32)(32(

36.236.3

11

11

1212















nnnn

n

nnnn

nnnn

 

dUcenH   
nn

n

nn

n

nu
32

3

32

3
11

1





 



  . 
x> KNnaplbUk   n

n

k
kn uuuuuS  


...210

0

 

eKman 
nn

n

nn

n

nu
32

3

32

3
11

1





 



   

eK)an 




















n

k
kk

k

kk

k

nS
0

11

1

32

3

32

3                                  



sIVúténcMnYnBit nig es‘rI 
 

         

   eroberogeday lwm plÁún                                                                                       TMBr½ 37  

             

)23(2

23

)32(2

3.232

32

3

2

1

32

3

32

3
......

35

27

97

81

13

9

35

27

5

3

13

9

2

1

5

3

11

11

11

111

11

1

11

1



















































 






 






 






 

nn

nn

nn

nnn

nn

n

nn

n

nn

n

 

dUcenH 
11

11

23

23
.

2

1








nn

nn

nS   ehIy 
2

1
lim 

 nn
S    . 

]TahrN_3 ³ 
eK[sIVúténcMnYnBit )( nu  kMnt;eday  ³ 

 nn
n

un 





  2

22 log.
1

1log    
Edl ....;3;2;1n    . 
k>cUrbgðajfa  0nu  cMeBaHRKb; 1n   
x>KNnaplbUk nn uuuuS  ....321  CaGnuKmn_én n  
K>kMnt; n  edIm,I[ 100nS  . 
 
 



sIVúténcMnYnBit nig es‘rI 
 

         

   eroberogeday lwm plÁún                                                                                       TMBr½ 38  

dMeNaHRsay 
k>bgðajfa  0nu  cMeBaHRKb; 1n   
eKman  nn

n
un 






  2

22 log.
1

1log    

eday    nn
n

n

n 2222 log1log
1

log
1

1log 





 







   

nig      1log)(log)1(loglog 222
2

2  nnnnnn  
eK)an       2

2

2

2 log1log nnun     
cMeBaHRKb; 1n  eKman  nn 22 log)1(log   
dUcenH 0nu  cMeBaHRKb; 1n   . 
x>KNnaplbUk nn uuuuS  ....321  
eKman       2

2

2

2 log1log nnun     
-ebI    22

2

21 1log2log:1  un  
-ebI    22

2

22 2log3log:2  un  
-ebI    22

2

23 3log4log:3  un  
-------------------------------------- 
-ebI     22

2

2 log)1(log: nnunn n   
eFIVviFIbUkGgÁ nig GgÁénsmPaBTaMgenHeK)an ³ 



sIVúténcMnYnBit nig es‘rI 
 

         

   eroberogeday lwm plÁún                                                                                       TMBr½ 39  

dUcenH     2

2 1log  nSn   . 
K>kMnt; n  edIm,I[ 100nS  
eyIg)an    1001log 2

2 n  
                   101log2 n  
                         102421 10 n  
dUcenH  1023n    . 
8-rebobrktYTI n  tamplsgtYénsIVút 
 k-plsgtYlMdab´TImYy ½ 
eKmansIVút   nn aaaaa ;.....;;;: 321   
 ehIy .....;;; 343232121 aabaabaab  ena¼eKfasIVút 
   nn bbbbb ;....;;;: 321 CaplsgtYlMdab´TImYyénsIVút na . 
 rUbmnþKNnatY na  
 eKman nnn aab  1  
 eKán   )(

1

1
1

1

1











n

k
kk

n

k
k aab  

 eday )(...)()()( 12312

1

1
1 




  nn

n

k
kk aaaaaaaa  

                 1aan   



sIVúténcMnYnBit nig es‘rI 
 

         

   eroberogeday lwm plÁún                                                                                       TMBr½ 40  

 eKán     1

1

1

aab n

n

k
k 





 

 dUcen¼   





1

1
1 )(

n

k
kn baa   . 

 x-plsgtYlMdab´TIBIr ½ 
  eKmansIVút   nn aaaaa ;.....;;;: 321  ehIy  
     nnn aabaabaabaab  1343232121 .....;;;;  
       nn bbbbb ;....;;;: 321  CaplsgtYlMdab´TImYyénsIVút  na  
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emeronTI5 

TMnak;TMngtYénsIVút 
 
1-kMNt;tYTI n edayeRbIsIVútCMnYy ³ 
 

 k> TMnak;TMngkMeNInTRmg; qpaa n1n   
viFan 
 cMeBaHsIVút )a( n lsÁal;TMnak;TMngkMeNInTRmg; qpaa n1n    
edIm,IKNnatY na  eKRtUvGnuvtþn_dUcxageRkam ³ 
tagsVúItCMnYy  nrn  Edl  ,  CacMnYnefrRtUvrk 
CMnYs nr  kñúgTMnak;TMngénsIVút qpaa n1n   
 eK)an qprr n1n   eday  nrn  enaH  )1n(r 1n  
 naM[ q)n(p)1n(   
            )qp(pn)(n   
 eKTaj 








qp

p  naM[ 
p1

q
,0


  . 

 KNnaplsg 1n1n ra    CaGnuKmn_én nn ra   
 tagsIVút nnn rab   . KNna nb  rYcTajrk na  . 



sIVúténcMnYnBit nig es‘rI 
 

         

   eroberogeday lwm plÁún                                                                                       TMBr½ 43  

]TahrN_ 
eKmansIVútcMnYnBit )a( n  kMNt;eday ³ 

11a1    nig 9a4a n1n    Edl ...,3,2,1n   
KNna na  CaGnuKmn_én n  . 
dMeNaHRsay  
KNna na  CaGnuKmn_én n  
tagsIVútCMnYy  nrn  CMnYskñúgTMnak;TMng 9a4a n1n   
eK)an 9r4r n1n   
         

)94(n4)(n

9)n(4)1n(


  

eKTaj 






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4    naM[ 3,0    ehIy 3rn   

KNna )3a(43)9a4(3a nn1n   
tag 3ab nn   enaH nn1n1n b4)3a(43ab    
naM[ )b( n  CasIVútFrNImaRtmanersug 4q   nig 83113ab 11   
eK)an 1n21n1n

1n 248qbb    
dUcenH 323ba 1n2

nn     . 
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x>TMnak;TMngkMeNInTRmg; rqnpaa n1n    
 cMeBaHsIVút )a( n EdlsÁal;TMnak;TMngkMeNInTRmg; rqnpaa n1n   
edIm,IKNnatY na  eKRtUvGnuvtþn_dUcxageRkam ³ 
tagsVúItCMnYy  nrn  Edl  ,  CacMnYnefrRtUvrk 
CMnYs nr  kñúgTMnak;TMngénsIVút rqnpaa n1n   
 eK)an rqnprr n1n    
 eday  nrn  enaH  )1n(r 1n  
 naM[ rqn)n(p)1n(   
            )rp(n)qp()(n   
 eKTaj 








rp

qp  ¬RtUvedaHRsayrk   nig ¦ 

 KNnaplsg 1n1n ra    CaGnuKmn_én nn ra   
 tagsIVút nnn rab   . KNna nb  rYcTajrk na  . 
]TahrN_ 
eKmansIVútcMnYnBit )a( n  kMNt;eday ³ 

10a1    nig 9n4a3a n1n    Edl ...,3,2,1n   
KNna na  CaGnuKmn_én n  . 
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dMeNaHRsay  
KNna na  CaGnuKmn_én n  
tagsIVútCMnYy  nrn  CMnYskñúgTMnak;TMng 8n4a3a n1n   
eK)an 8n4r3r n1n   
         

)83(n)43()(n

8n4)n(3)1n(


  

eKTaj 


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

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43    naM[ 3,2    ehIy 3n2rn   

KNna 1n1n ra    Edl 1n23)1n(2r 1n   
eK)an  1n28n4a3)1n2(a n1n   
          ]1)1n(2a[31n2a n1n   
tag 1)1n(2ab nn    
enaH n1n1n b31n2ab    
naM[ )b( n  CasIVútFrNImaRtmanersug 3q   nig 91101ab 11   
eK)an 1n1n1n

1n 339qbb    
dUcenH 3n233n2ba 1n

nn     . 
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K> TMnak;TMngkMeNInTRmg; 0qapaa n1n2n      
 cMeBaHsIVút )a( n EdlsÁal;TMnak;TMngkMeNInTRmg; 0qapaa n1n2n    
 edIm,IKNna na   eKRtUvkMNt;cMnYnBIr   nig   EdlbMeBjlkçxNÐ½ 
 p   nig q   EdlCab¤srbs;smIkar 0qpxx2   . 
 smIkar 0qpxx2   ehAfasmIkarsmÁal;énsIVút . 
 TMnak;TMng  0qapaa n1n2n     køayeTACa ³ 
 0aa)(a n1n2n    EdlGacbMElgtamBIrrebobKW ³ 
 

)2()aa(aa
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n1n1n2n


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

  

 TMnak;TMngxagelIenH KWCasIVútFrNImaRtEdlGacedaHRsayrk na  )an . 
]TahrN_1 ³ 
eK[sIVúténcMnYnBit 1)( nnu   kMnt;eday ³ 

13;5 21  uu   nig TMnak;TMngkMenIn nnn uuu 65 12      
Edl ...;3;2;1n   . 
cUrKNna nu  CaGnuKmn_én n   
dMeNaHRsay  
KNna nu  CaGnuKmn_én n  ³ 
eKman nnn uuu 65 12     smmUl 065 12   nnn uuu  



sIVúténcMnYnBit nig es‘rI 
 

         

   eroberogeday lwm plÁún                                                                                       TMBr½ 47  

mansmIkarsMKal;  0652  rr  
b¤ 0)3)(2(  rr  eKTaj 32 21  rr  
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]TahrN_2³ 
eK[sIVúténcMnYnBit 1)( nnu   kMnt;eday ³ 

27;6 21  uu   nig TMnak;TMngkMenIn nnn uuu 96 12       
Edl ...;3;2;1n   . 
cUrKNna nu  CaGnuKmn_én n   
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KNna nu  CaGnuKmn_én n  ³ 
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tagsIVútCMnYy nnn uuv 31    eK)an  121 3   nnn uuv  
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