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I> sIVúténcMnYnBit 
 1>sBaØaNsIVút 
 sIVúténcMnYnBitKWCaGnuKmn_elxEdlkMnt;BIsMNMu IN  eTAsMNMu IR  . eKkMnt;sresr 
 sIVútmYyeday )U( n  b¤ INnn )U( ∈  Edl )n(fU n =  . 
 2>GefrPaBénsIVút 
  k-sIVútekIn 
 eKfasIVút )U( n CasIVútekInelI IN  kalNaRKb; INn∈ eKman n1n UU >+  . 
  x-sIVútcuH 
 eKfasIVút )U( n CasIVútcuHelI IN  kalNaRKb; INn∈  eKman n1n UU <+  . 
  K-sIVútm:UNUtUn 
 eKfasIVút )U( n CasIVútm:UNUtUnkalNavaCasIVútekInCanic© b¤ CasIVútcuHCanic© . 
 3>sIVútTal ; 
  k-sIVútTal;elI 
eKfasIVút )U( n  CasIVútTal;elIkalNamancMnYnBit M Edl MU:INn n ≤∈∀  . 
  x-sIVútTal;eRkam 
eKfasIVút )U( n  CasIVútTal;eRkamkalNamancMnYnBit mEdl mU:INn n ≥∈∀  . 
  K-sIVútTal ; 
eKfasIVút )U( n  CasIVútTal;kalNavaCasIVút Tal;elIpg nigTal;eRkampg . 
 4>sIVútxYb 
eKfasIVút )U( n  CasIVútxYbEdlmanxYbesµI p kalNa *INp,UU:INn npn ∈=∈∀ + . 

segçbemeronsIVúténcMnYnBit 
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II> sIVútnBVnþ 
 1>niymn½y 
 sIVútnBVnþKWCasIVúténcMnYnBitEdlmantYnImYy² ¬eRkABItYTImYy¦esµInwgtYmunbnÞab;bUknwg 
 cMnYnefrmYy ehAfaplsgrYm . 
 ebI )U( n  CasIVútnBVnþ manplsgrYm d  nigtYTImYy 0U enaHeK)an ³ 
     INn,dUU n1n ∈∀+=+  . 
 2>tYTIn énsIVútnBVnþ ³ 
  k> kñúgsMNMu IN  tYTI n  kMnt;eday d.nUU 0n +=  . 
  x> kñúgsMNMu *IN  tYTI n  kMnt;eday d).1n(UU 1n −+=  . 
 3>plbUktYénsIVútnBVnþ 
  k> kñúgsMNMu IN  plbUktYénsIVútkMnt;eday ³ 
  

2

)UU)(1n(
U...UUUS n0

n210n

++
=++++=  . 

  x> kñúgsMNMu *IN  plbUktYénsIVútkMnt;eday ³ 
  

2

)UU(n
U...UUUS 21

n321n

+=++++=  . 

III > sIVútFrNImaRt 
 1>niymn½y 
 sIVútFrNImaRtKWCasIVúténcMnYnBitEdlmantYnImYy² ¬eRkABItYTImYy¦esµInwgtYmunbnÞab; 
 KuNnwgcMnYnefrmYyxusBIsUnü ehAfaersugénsIVútFrNImaRt . 
 ebI )U( n  CasIVútFrNImaRt manersug  0q ≠  nigtYTImYy 0U enaHeK)an ³ 
     INn,U.qU n1n ∈∀=+  .  
 2>tYTIn énsIVútFrNImaRt ³ 
  k> kñúgsMNMu IN  tYTI n  kMnt;eday n

0n q.UU =  . 
  x> kñúgsMNMu *IN  tYTI n  kMnt;eday 1n

1n q.UU −=  . 
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 3>plbUktYénsIVútFrNImaRt 
  k> kñúgsMNMu IN  plbUktYénsIVútkMnt;eday ³ 
  1q,

q1

q1
.UU...UUUS

1n

0n210n ≠
−

−=++++=
+

 . 

  x> kñúgsMNMu *IN  plbUktYénsIVútkMnt;eday ³ 
  1q,

q1

q1
.UU...UUUS

n

1n321n ≠
−
−=++++=  . 

kMnt;sMKal; nig lkçN³ 
�kñúgkarKNnaplbUk b¤ plKuNénsIVúteKGackMnt;sBaØamYysRmab;tagdUcxageRkam ³ 
-cMeBaHplbUk ∑

=
=++++=

n

ok
kn210n )U(U....UUUS  . 

-cMeBaHplKuN ∏
−

=××××=
n

0k
kn210n )U(U......UUUP  . 

�lkçN³énplbUk nig plKuNsVúIt ³ 
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lMhat´TI1 
 

eK[  








×
+=

+

−

32

1
1

3

2

2

1
1

2

1
1

3

3   

    








×
+=

+

−
×

+

−

43

1
1

3

2

3

1
1

3

1
1

2

1
1

2

1
1

3

3

3

3   

BI«TahrN_xagelIcUrrkrUbmnþTUeTAnigRsayrUbmnþena¼pg . 
 

dMeNa¼Rsay 
 

rkrUbmnþTUeTA½ 

eKman  








×
+=

+

−

32

1
1

3

2

2

1
1

2

1
1

3

3   

       








×
+=

+

−
×

+

−

43

1
1

3

2

3

1
1

3

1
1

2

1
1

2

1
1

3

3

3

3   

tam«TahrN_xagelIen¼eyIgánrUbmnþTUeTAdUcxageRkam ½ 










+×
+=

+

−
××

+

−
×

+

−

)1n(n

1
1

3

2

n

1
1

n

1
1

......

3

1
1

3

1
1

2

1
1

2

1
1

3

3

3

3

3

3   . 

 

karRsaybBa¢aḱrUbmnþ ½ 
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lMhat́TI2 
eK[sIVúténcMnYnBit )u( n kMnt́eday 
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3

2
u

3

1
u

4u

n1n

0

 

k¿ eKtag nn u1v +=  . bgHajfa )v( n CasIVútFrNImaRtmYy . 
x¿ KNnaplbUk n210n v....vvvS ++++=  CaGnuKmn_én n nig nn

Slim
+∞→

. 
K¿ cUrKNna nv  nig nu  CaGnuKmn_én n nig nn
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+∞→
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dMeNa¼Rsay 
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1
q =  nigtY 5u1v 00 =+=  . 
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K¿ KNna nv  nig nu  CaGnuKmn_én n nig nn
ulim
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lMhat́TI3 
eK[sIVúténcMnYnBit )u( n kMnt́eday 
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k¿ kMnt́cMnYnBit k  edIm,I[ kuv nn += CasIVútFrNImaRtmYy . 
x¿ cUrKNna nu  CaGnuKmn_én n nig nn

ulim
+∞→
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dMeNa¼Rsay 
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3
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dUcen¼  3k =   . 
x¿ KNna nu  CaGnuKmn_én n nig nn

ulim
+∞→

 ½ 
cMeBa¼ 3k =  eKman n1n v

2

1
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1
q =  
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lMhat́TI4 
eK[sIVúténcMnYnBit )u( n kMnt́eday ½ 

5u0 =       nig 3n2u
2

1
u n1n +−=+  ( INn∈  )  

cUrKNna nu  énsIVút )u( n CaGnuKmn_én n . 
 
 

dMeNa¼Rsay 
KNna nu  énsIVút )u( n CaGnuKmn_én n 
eyIgtag banvu nn ++=  Edl IRb,a ∈  
eyIgán baanvu 1n1n +++= ++   eday 3n2u

2

1
u n1n +−=+  

eKán 3n2)banv(
2

1
baanv n1n +−++=++++  

               (*))b
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a3(n)2a
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TMnaḱTMng ( )*  eTACa n1n v
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1
v =+  naM[ )v( n CasIVútFrNImaRtmanersug

2

1
q =  

tamrUbmnþ n
0n qvv ×=  eday 14n4vbanvu nnn +−=++=  

cMeBa¼ 0n =  eKán 14vu 00 +=  naM[ 914514uv 00 −=−=−=  
eKán 

nnn 2
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lMhat́TI5 
eK[sIVúténcMnYnBit )u( n kMnt́eday ½ 

10u0 =       nig 1n2n
3

2
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1
u 2

n1n +−+=+  ( INn∈  )  
cUrKNna nu  énsIVút )u( n CaGnuKmn_én n . 

 
 

dMeNa¼Rsay 
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eday 1n2n
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lMhat́TI6 
eK[sIVúténcMnYnBit )u( n kMnt́eday ½ 
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x-tag n321n L....LLLS ++++=  . cUrKNna nn

Slim
+∞→

 
 
 

dMeNa¼Rsay 
KNnalImItxageRkam ½ 

eyIgman 
2x

2x22.....222
limL

2xn −
−++++++

=
→

  

eyIgán 
4

1

2x2

1
lim

)2x2)(2x(

4)x2(
lim

2x

2x2
limL

2x2x2x1 =
++

=
++−

−+=
−

−+=
→→→

  

        
212x2x2

2x2x2

4

1
L

4

1

2x

2x2
lim

2x22

1
limL

)2x22)(2x(

2x2
lim

2x

2x22
limL

==
−

−+×
+++

=

+++−

−+=
−

−++=

→→

→→  

eyIgsnµtfavaBitdĺlMdab́TI k  KW 
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2

2
xcos('''v

)
2

2
xsin()

2
xcos(''v
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π+=π+=
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=
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n
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p)pn(p
n
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eyIgán ∑∑
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p
n

x
n

0p
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n

)n( )
2

p
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2

p
xsin(eCy  
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n

0p

p
n

n

0p

p
n )

2

p
xsin(CB;)

2

p
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eKán ∑∑
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n

0p

p
n

n

0p

p
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2

p
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2

p
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)1(eC.eeC

)
2

p
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2

p
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n

0p

2

p
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p
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)
2

p
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p
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∑

=
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yk 2
i

eb,1a
π

==  eKán )2(eC)e1(
n

0p

2

p
i

p
n
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∑
=
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tam ( )1  nig ( )2  eyIgTaján 
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2
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eday 4
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2
i

e2)
4
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4
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2

2
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2

2
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eKán )

4

n
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n
.inx.i e)2(e2eB.iA

π
+

π

==+  
eKTaj )

2

n
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2

n
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lMhat́T35 
 

eK[sVúIténmYycMnYn  n321 U........,,U,U,U  EdlkMnt;eday ³ 
bnanU.....UUU 2

n321 +=++++  cMeBaHRKb; *INn∈  nig IRb,a,0a ∈≠  . 
k> cUrRsaybBa¢ak;fasIVútenHCasIVútnBVnþ . 
x> cUrKNnatYTImYy 1U  nig plsgrYm d  CaGnuKmn_én a  nig b . 

 
dMeNa¼Rsay 

k>RsaybBa¢ak;fasIVútCasIVútnBVnþ ³ 
tag bnanU....UUUS 2

n321n +=++++=  
eyIg)an )1n(b)1n(aUSUU....UUUS 2

1nn1nn3211n +++=+=+++++= +++  
eKTaj   bnanbbnaan2anS)1n(b)1n(aU 22

n
2

1n −−++++=−+++=+  
     b¤      baan2U 1n ++=+  nig baan2baa2an2ba)1n(a2Un +−=++−=++−=  
eday a2)baan2()baan2(UU n1n =+−−++=−+  efr  
TMnak;TngenHbBa¢ak;fa )U( n CasIVútnBVnþ . 
x>KNnatYTImYy 1U  nig plsgrYm d  CaGnuKmn_én a  nig b 
eyIgman baan2Un +−=  ¬ tamsRmayxagelI  ¦ 
cMeBaH 1n =  eK)an babaa2U1 +=+−=  ehIy a2UUd n1n =−= +  
dUcenH  a2d,baU1 =+=  . 

 
 

������� 
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lMhat́TI36 
eK[sVúItnBVnþ   n321 U........,,U,U,U EdlmanplsgrYm d  ehIy 0d ≠  . 
eKBinitüsIVút )V( n mYykMnt;cMeBaHRKb; *INn∈  eday 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 ××××=  CaGnuKmn_én 1U,a  nig n  . 
 

dMeNa¼Rsay 
k> bgðajfa )V( n  CasIVútFrNImaRt 
eyIgman  nU

n aV =   naM[  1nU
1n aV +=+  

eyIg)an  dUU
U

U

n

1n aa
a

a

V

V
n1n

n

1n

=== −+ +
+  efr   ¬ eRBaH dUU n1n =−+   ¦ . 

dUcenH )V( n  CasIVútFrNImaRtmanersug daq =  . 
KNna nV  CaGnuKmn_én d,U,a 1  nig n  
tamrUbmnþ  1n

1n qVV −×=    eday 1U
1 aV =   nig daq =  

eK)an d)1n(Ud)1n(U
n

11 aa.aV −+− ==  . 

x>Rsayfa 
d

nd
U

n321n
a1

a1
.aV....VVVS 1

−
−=++++=    

tamrUbmnþ 
q1

q1
.VV..........VVVS

n

1n321n −
−=++++=  eday 1U

1 aV =   nig daq =  

dUcenH  
d

nd
U

n321n
a1

a1
.aV....VVVS 1

−
−=++++=   . 

K>KNnaplKuN n321n V.....VVVP ××××=  CaGnuKmn_én 1U,a  nig n  
eyIg)an n321n V.....VVVP ××××=  2

)UU(n
U....UUUUUUU

n1

n321n321 aaa.......a.a.a
+

++++ ===  
dUcenH  2

)UU(n

n

n1

aP
+

=   . 
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lMhat́TI37 
eK[ )U( n CasIVútkMnt;eday baUU n1n +=+  cMeBaHRKb; *INn∈ nig IRb,a,0a ∈≠  
k> cMeBaH 1a =  cUrrkRbePTénsIVút )U( n  . 
x> cMeBaH 1a ≠  eK]bmafa kVU nn +=  cMeBaHRKb; *INn∈ .  
    cUrkMnt;témø k edIm,I[ )V( n  CasIVútFrNImaRt . 
K> ]bmafa 1a ≠  .  cUrKNna nU CaGnuKmn_én b,a nig nnigtY 1U  . 

 

dMeNa¼Rsay 
k> cMeBaH 1a =  rkRbePTénsIVút )U( n   
cMeBaH 1a =  eKmanTMnak;TMng bUU n1n +=+   
-ebI  0b =  enaH  *INn,UU n1n ∈∀=+   naM[ )U( n  CasIVútefr . 
-ebI  0b ≠  enaH  bUU n1n +=+  naM[ )U( n  CasIVútnBVnþmanplsgrYm b . 
x> kMnt;témø k edIm,I[ )V( n  CasIVútFrNImaRt  
cMeBaH 1a ≠  eKman baUU n1n +=+   
eKman  kVU nn +=  naM[ kVU 1n1n += ++  eday baUU n1n +=+  
eK)an b)kV(akV n1n ++=++  b¤  bk)1a(aVV n1n +−+=+  
tamTMnak;TMngenH edIm,I[ )V( n  CasIVútFrNImaRtluHRtaEt 0bk)1a( =+−  
eKTaj)an 

a1

b

1a

b
k

−
=

−
−=  . 

K> KNna nU CaGnuKmn_én b,a nig nnigtY 1U  
tamdMeNaHRsayxagelIeyIgeXIjfacMeBaH 1a ≠ eBlEdl

a1

b
k

−
=  enaHsIVút )V( n  

CasIVútFrNImaRt manersug aq =  nigtY 
a1

b
UkUV 111 −

−=−=  . 
tamrUbmnþ  1n

1
1n

1n a).
a1

b
U(qVV −−

−
−=×=   eday kVU nn +=  

dUcenH  
a1

b
a).

a1

b
U(U 1n

1n −
+

−
−= −     . 
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lMhat́TI38 
eK[sIVút )U( n kMnt;eday 








∈−=

=

+ INn,
2

3
U

2

1
U

1U

n1n

0  

k> cUrKNna 1U  nig 2U  . 
x> sIVút INn),V( n ∈  kMnt;eday 3UV nn += .RsaybBa¢ak;fa )V( n  CasIVútFrNImaRt  
K> KNna nV  rYcTajrk nU  CaGnuKmn_én n rYcbBa¢ak;PaBekIn b¤ cuHénsIVútTaMgenH. 
K> cUrKNnaplbUk n210n U....UUUS ++++=  CaGnuKmn_én n  . 
X> cUrKNnalImIt 









+∞→ n

S
lim n

n
  nig ( )n3Slim n

n
+

+∞→
  . 

 

dMeNa¼Rsay 
k> KNna 1U  nig 2U   
eyIgman 1U0 =  nig 

2

3
U

2

1
U:INn n1n −=∈∀ +  

eyIg)an  1
2

3

2

1

2

3
U

2

1
U 01 −=−=−=   nig 2

2

3

2

1

2

3
U

2

1
U 12 −=−−=−=  

dUcenH  2U,1U 21 −=−=   . 

x>RsaybBa¢ak;fa )V( n  CasIVútFrNImaRt 
eyIgman 3UV nn +=  naM[ 3UV 1n1n += ++  eday 

2

3
U

2

1
U n1n −=+  

eK)an  nnnn1n V
2

1
)3U(

2

1

2

3
U

2

1
3

2

3
U

2

1
V =+=+=+−=+   

TMnak;TMngenHbBa¢ak;fa )V( n  CasIVútFrNImaRtmanersug 
2

1
q =   . 

K> KNna nV  rYcTajrk nU  CaGnuKmn_én n  
tamrUbmnþ n

0n qVV ×=  eday 4313UV 00 =+=+=  nig 
2

1
q =    

eK)an n2
n

2
n

n 2
2

2
)

2

1
.(4V −===  nig 323VU n2

nn −=−= −   
dUcenH  32U,2V n2

n
n2

n −== −−   . 
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bBa¢ak;PaBekIn b¤ cuHénsIVút )V( n  nig )U( n  ³ 
eKman 

2n
n2

n
2

1
2V −

− ==  naM[ 
2nn1n1n

2

1
V

2

1
V −−+ =<=  

dUcenH )V( n  CasIVútcuHCanic© . 
müa:geToteKman 3UV nn += eday )V( n  CasIVútcuHenaH )U( n  k¾CasIVútcuHCanic©Edr . 
K> KNnaplbUk n210n U....UUUS ++++=   CaGnuKmn_én n  
eyIgman ( )∑

=
=++++=

n

0k
kn210n UU....UUUS   

eday 3UV nn +=  naM[  3VU nn −=  
eKTaj ( )∑

=
+−++++=−=

n

0k
n210kn )1n(3)V....VVV(3VS  

               
2n

1n

1n
1n

0

2

1
5n33n3)

2

1
(88

3n3

2

1
1

)
2

1
(1

.4)1n(3
q1

q1
.V

−
+

+
+

−+−=−−−=

−−
−

−
=+−

−
−=

 

dUcenH  
2nn

2

1
5n3S −−+−=   . 

X>KNnalImIt 








+∞→ n

S
lim n

n
  nig ( )n3Slim n

n
+

+∞→
    

eyIgman 
2nn

2

1
5n3S −−+−=  

eyIg)an 3
n

2

1
5n3

lim
n

S
lim

2n

n

n

n
−=

−+−
=







 −

+∞→+∞→
  

 nig       ( ) 5
2

1
5limn3Slim

2nn
n

n
=







 −=+
−+∞→+∞→

     . 

dUcenH ( ) 5n3Slim,3
n

S
lim n

n

n

n
=+−=









+∞→+∞→
  . 
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lMhat́TI39 
eK[sIVúténcMnYnBit )a( n kMnt;eday 4a1 =  nig 

2a

9a4
a:*INn

n

n
1n −

−
=∈∀ +  

k> cMeBaHRKb; *INn∈  cUrbgðajfa  3an ≠  . 
x> eKyk 

3a

1
b

n
n −

=  . cUrrkRbePTénsIVút )b( n  ? 
K> cUrkMnt;rtY nb  nig na  CaGnuKmn_én n  rYcKNna 

nn
lim

+∞→
 

X> KNnaplbUk )b.a(S kk

n

1k
n ∑

=
=  . 

 

dMeNa¼Rsay 
k> cMeBaHRKb; *INn∈  bgðajfa  3an ≠  
eyIgman 34a1 ≠=  Bit 
             3

2

7

24

916

2a

9a4
a

1

1
2 ≠=

−
−=

−
−

=  Bit 
]bmafavaBitdl;tYTI k  KW 3ak ≠  Bit 
eyIgnwgRsayfavaBitdl;tYTI 1k +  KW 3a 1k ≠+  Bit . 
eyIgman 3ak ≠   nig  

2a

9a4
a

k

k
1k −

−
=+  

eyIg)an 0
2a

3a
3

2a

9a4
3a

k

k

k

k
1k ≠

−
−

=−
−
−

=−+  eRBaH 3ak ≠    
eKTaj)an 3a 1k ≠+  Bit . 
dUcenH cMeBaHRKb; *INn∈  eK)an   3an ≠  . 
x>rkRbePTénsIVút )b( n   
eKman 

3a

1
b

n
n −

=  naM[ 
3a

2a

3
2a

9a4
1

3a

1
b

n

n

n

n1n
1n −

−
=

−
−
−

=
−

=
+

+  

eyIg)an 1
3a

3a

3a

1

3a

2a
bb

n

n

nn

n
n1n =

−
−

=
−

−
−
−

=−+  
eday  1bb n1n =−+ efrenaH )b( n CasIVútnBVnþmanplsgrYm 1d =  . 
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K>kMnt;rtY nb  nig na  CaGnuKmn_én n  
tamrUbmnþ d).1n(bb 1n −+=   eday 1

34

1

3a

1
b

1
1 =

−
=

−
=  nig 1d =  

dUcenH  nbn =   . 

mü:ageToteday 
3a

1
b

n
n −

=  naM[ 3
b

1
a

n
n +=  

dUcenH  3
n

1
an +=   . 

KNnalImIt  
eyIgman 3

n

1
an +=  kalNa +∞→n  enaH 0

n

1 →  
dUcenH  3alim n

n
=

+∞→
  . 

X> KNnaplbUk )b.a(S kk

n

1k
n ∑

=
=   

eyIgman 3
k

1
ak +=   nig kbk =  naM[ 1k3)3

k

1
(kb.a kk +=+=  

eyIg)an ( )∑
=

+=++=+++++=+=
n

1k
n 2

)5n3(n

2

)1n34(n
)1n3(........10741k3S  

dUcenH  
2

)5n3(n
Sn

+=   . 
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lMhat́TI40 
eK[sIVút )U( n  kMnt;eday 





∈∈∈∈∀∀∀∀−−−−====
====

−−−− *INn,nU2U

5U

1nn

1  

cUrKNna nU  CaGnuKmn_én n  rYcTajrklImIt 







+∞+∞+∞+∞→→→→ n

n

n 2

U
lim  . 

 

dMeNa¼Rsay 
KNna nU  CaGnuKmn_én n  
eyIgman )1(nU2U 1nn −−−−==== −−−−  
tag banVU nn ++++++++====  naM[  b)1n(aVU 1n1n ++++−−−−++++==== −−−−−−−−  Edl IRb,a ∈∈∈∈  
TMnak;TMng ¬!¦ Gacsresr [[[[ ]]]] nb)1n(aV2banV 1nn −−−−++++−−−−++++====++++++++ −−−−  
                                     

)2(ba2n)1a(V2V

nb2a2an2V2banV

1nn

1nn

++++−−−−−−−−++++====
−−−−++++−−−−++++====++++++++

−−−−

−−−−  

tamTMnak;TMng ¬@¦ ebI  




====++++−−−−
====−−−−

0ba2

01a    b¤ 2b,1a ========    

enaHeK)an  1nn V2V −−−−====   naM[ )V( n CasIVútFrNImaRtmanersug 2q ====  . 
tamrUbmnþtYTI n énsIVútFrNImaRteyIg)an 1n

1n qVV −−−−××××====  
eday 2nVbanVU nnn ++++++++====++++++++====   eRBaH 2b,1a ========    
naM[eKTaj  521VU 11 ====++++++++====  b¤ 2V1 ====  . 
eK)an n1n

n 222V ====××××==== −−−−   Et 2nVU nn ++++++++====  naM[ 2n2U n
n ++++++++====  

dUcenHtYTI n  énsIVútKW  2n2U n
n ++++++++====   . 

TajrklImIt 







+∞+∞+∞+∞→→→→ n

n

n 2

U
lim   

eyIg)an 1
2

2n
1lim

2

2n2
lim

2

U
lim

nnn

n

nn
n

n
====







 ++++++++====






 ++++++++====







+∞+∞+∞+∞→→→→+∞+∞+∞+∞→→→→+∞+∞+∞+∞→→→→

 

dUcenH 1
2

U
lim

n
n

n
====








+∞+∞+∞+∞→→→→

  . 
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lMhat́TI41 
eK[sIVút )U( n kMnt;eday  








∈∈∈∈∀∀∀∀++++−−−−++++====

====

++++ INn,1nnU
3

1
U

1U

2
n1n

0

 

cUrKNna nU  CaGnuKmn_én n  rYcTajrk 







+∞+∞+∞+∞→→→→ 2

n

n n

U
lim   . 

 
 

 

dMeNa¼Rsay 
KNna nU  CaGnuKmn_én n   
eyIgman )1(1nnU

3

1
U 2

n1n ++++−−−−++++====++++  
ebIsinCaeyIgbegáItsIVút )V( n  mYyEdl INn,)2(cbnanUV 2

nn ∈∈∈∈∀∀∀∀++++++++++++====  
ehIy c,b,a  CabIcMnYnBit . 
eyIg)an  c)1n(b)1n(aUV 2

1n1n ++++++++++++++++++++==== ++++++++  
             )3()cba(n)ba2(anUV 2

1n1n ++++++++++++++++++++++++==== ++++++++  
edayyk ¬!¦ CMnYskñúg ¬#¦ eK)anTMnak;TMng ³ 

)4()1cba(3n)1ba2(3n)1a(3UV3

)1cba(n)1ba2(n)1a(U
3

1
V

)cba(n)ba2(an1nnU
3

1
V

2
n1n

2
n1n

22
n1n

++++++++++++++++−−−−++++++++++++++++====

++++++++++++++++−−−−++++++++++++++++====

++++++++++++++++++++++++++++−−−−++++====

++++

++++

++++

 

dksmIkar ¬$¦ nig ¬@¦ GgÁ nig GgÁeyIg)an ³ 

)5()3c2b3a3(n)3b2a6(n)3a2(VV3

cbnan)1cba(3n)1ba2(3n)1a(3VV3
2

n1n

22
n1n

++++++++++++++++−−−−++++++++++++====−−−−

−−−−−−−−−−−−++++++++++++++++−−−−++++++++++++====−−−−

++++

++++  

ebI   








====++++++++++++
====−−−−++++

====++++

03c2b3a3

03b2a6

03a2

  naM[  
4

33
c,6b,

2

3
a −−−−========−−−−====   

TMnak;TMng ¬%¦køayeTACa  0VV3 n1n ====−−−−++++  b¤  n1n V
3

1
V ====++++  
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TMnak;TMngenHbBa¢ak;fa )V( n CasIVútFrNImaRtmanersug 
3

1
q ====  . 

tamrUbmnþtYTI n énsIVútFrNImaRteyIg)an  n
0n qVV ××××====  . 

cMeBaH 
4

33
c,6b,

2

3
a −−−−========−−−−====  eKman  

4

33
n6n

2

3
UV 2

nn −−−−++++−−−−====   tam ¬@¦. 
ebI 0n ====  eK)an 

4

29

4

33
1

4

33
UV 00 −−−−====−−−−====−−−−====  naM[ n

n )
3

1
(

4

29
V −−−−====  . 

edayehtufa 
4

33
n6n

2

3
UV 2

nn −−−−++++−−−−====   naM[ 
4

33
n6n

2

3
VU 2

nn ++++−−−−++++====  
dUcenH  

4

33
n6n

2

3

3

1
.

4

29
U 2

nn ++++−−−−++++−−−−====   . 

TajrklImIt 







+∞+∞+∞+∞→→→→ 2

n

n n

U
lim    

tamsRmayxagelIeKman 
4

33
n6n

2

3

3

1

4

29
U 2

nn ++++−−−−++++−−−−====  

eyIg)an 
2

3

n4

33

n

6

2

3

3

1
.

n4

29
lim

n

U
lim

2n2n2
n

n
====







 ++++−−−−++++−−−−====







+∞+∞+∞+∞→→→→+∞+∞+∞+∞→→→→

 

dUcenH  
2

3

n

U
lim

2
n

n
====








+∞+∞+∞+∞→→→→

   . 
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lMhat́TI42 
eK[sIVút )U( n kMnt;eday 





∈∈∈∈∀∀∀∀++++++++====

====

++++ *INn,2)1n(UU

1U
n

n1n

1  

k> cUrKNna nU  CaGnuKmn_én n    . 
x> KNnalImIt 









−−−−+++++∞+∞+∞+∞→→→→
n1n

n

n UU

U
lim  

 
 

dMeNa¼Rsay 
k>KNna nU  CaGnuKmn_én n     
eyIgman n

n1n 2).1n(UU ++++++++====++++   naM[  n
n1n 2)1n(UU ++++====−−−−++++    

eday  n1nnn 2).1n(2.n2)].1n(n2[2)1n( −−−−−−−−====−−−−−−−−====++++ ++++  
eKTaj  n1n

n1n 2)1n(2.nUU −−−−−−−−====−−−− ++++
++++  

eyIg)an  ++++















−−−−−−−−−−−−====−−−−

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
−−−−====−−−−

−−−−====−−−−

−−−−====−−−−

−−−−
−−−−

1nn
1nn

34
34

23
23

2
12

2)2n(2)1n(UU

2.22.3UU

22.2UU

02UU

 

bUkTMnak;TMngenHeK)an n
1n 2)1n(UU −−−−====−−−−  naM[ n

n 2).1n(1U −−−−++++====   
dUcenH  n

n 2).1n(1U −−−−++++====   . 

x> KNnalImIt 








−−−−+++++∞+∞+∞+∞→→→→
n1n

n

n UU

U
lim   

eyIgman n
n 2).1n(1U −−−−++++====  nig n

n1n 2).1n(UU ++++====−−−−++++  
eyIg)an 1

1n

1n

2).1n(

1
lim

2).1n(

2).1n(1
lim

UU

U
lim

nnn

n

n
n1n

n

n
====









++++
−−−−++++

++++
====









++++
−−−−++++====









−−−− +∞+∞+∞+∞→→→→+∞+∞+∞+∞→→→→+++++∞+∞+∞+∞→→→→
 

dUcenH  1
UU

U
lim

n1n

n

n
====









−−−−+++++∞+∞+∞+∞→→→→
  . 



sVIúténcMnYnBit nig cMnYnkMupøic           

                                                                    - 65 -                    sRmab´sisßBUEkKNitviTüa    

lMhat́TI43 
eK]bmafa mS  nig nS  CaplbUk mtYdMbUg nig ntYdMbUgerogKñaénsVúItnBVnþmYy 
Edl )nm(;

n

m

S

S
2

2

n

m ≠≠≠≠====  . eKtag mU  CatYTI m  nig nU CatYTI n  . 

cUrbgðajfa  
1n2

1m2

U

U

n

m

−−−−
−−−−====   ? 

 
dMeNa¼Rsay 

bgðajfa  
1n2

1m2

U

U

n

m

−−−−
−−−−====   ? 

eyIgman  
2

2

n

m

n

m

S

S
====   eday  

2

)UU(n
S;

2

)UU(m
S n1

n
m1

m

++++====
++++====  

eK)an  
2

2

n1

m1

n

m

)UU(n

2

2

)UU(m
====

++++
××××

++++  naM[ )1(
n

m

UU

UU

n1

m1 ====
++++
++++  

eday  d).1n(UU,d).1m(UU 1n1m −−−−++++====−−−−++++====  Edl dCaplsgrYménsIVút. 
yk d).1n(UU,d).1m(UU 1n1m −−−−++++====−−−−++++====  CYskñúg ¬!¦ eK)an  

n

m

d)1n(U2

d).1m(U2

1

1 ====
−−−−++++
−−−−++++  b¤ d)1n(mmU2d)1m(nnU2 11 −−−−++++====−−−−++++  

eKTaj 
2

d

)nm(2

)mmnnmn(d

)nm(2

d)1n(md)1m(n
U1 ====

−−−−
++++−−−−−−−−====

−−−−
−−−−−−−−−−−−====  eRBaH nm ≠≠≠≠ . 

eyIg)an  d.
2

1n2
d).1n(

2

d
U;.d.

2

1m2
d)1m(

2

d
U nm

−−−−====−−−−++++====
−−−−====−−−−++++====  

eK)an  
1n2

1m2

d.
2

1n2

d.
2

1m2

U

U

n

m

−−−−
−−−−====−−−−

−−−−

====  ebI 0d ≠≠≠≠  . 

dUcenH  
1n2

1m2

U

U

n

m

−−−−
−−−−====   . 

 
����� 
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lMhat́TI44 
eKman 

000....1000

n
.......

1000

3

100

2

10

1
Sn ++++++++++++++++====  

k> cUrRsayfa *INn,1x,
x1

x
x.....xxx1

x1

1 1n
n32 ∈∈∈∈≠≠≠≠∀∀∀∀

−−−−
++++++++++++++++++++++++====

−−−−

++++  
rYcTaj[)anfa 

2

n

2
1n2

)x1(

x)]1n(nx[

)x1(

1
nx....x3x21

−−−−
++++−−−−++++

−−−−
====++++++++++++++++ −−−−   . 

x> Tajrktémøén nS  nig n
n

Slim
+∞+∞+∞+∞→→→→

  . 
 

dMeNa¼Rsay 
k>Rsayfa *INn,1x,

x1

x
x.....xxx1

x1

1 1n
n32 ∈∈∈∈≠≠≠≠∀∀∀∀

−−−−
++++++++++++++++++++++++====

−−−−

++++  
eyIgman 

x1

x

x1

1

x1

x1
x...xxx1

1n1n
n32

−−−−
−−−−

−−−−
====

−−−−
−−−−====++++++++++++++++++++

++++++++  

dUcenH   
x1

x
x....xx1

x1

1 1n
n2

−−−−
++++++++++++++++++++====

−−−−

++++

  . 

müa:geTot  )'
x1

x
x....xxx1()'

x1

1
(

1n
n32

−−−−
++++++++++++++++++++++++====

−−−−

++++    ¬edrIevelIGgÁTaMgBIr¦ 

             
2

n
1n2

2

2

1nn
1n2

2

)x1(

x]nx)1n[(
nx........x3x21

)x1(

1

)x1(

x)'x1()x1(x)1n(
nx....x3x21

)x1(

)'x1(

−−−−
−−−−++++++++++++++++++++++++====

−−−−

−−−−
−−−−−−−−−−−−++++++++++++++++++++++++====

−−−−
−−−−−−−−

−−−−

++++
−−−−

 

dUcenH  2

n

2
1n2

)x1(

x)]1n(nx[

)x1(

1
nx....x3x21

−−−−
++++−−−−++++

−−−−
====++++++++++++++++ −−−−    

x> Tajrktémøén nS  nig n
n

Slim
+∞+∞+∞+∞→→→→

   
eKman 

2

n

2
1n2

)x1(

x)]1n(nx[

)x1(

1
nx....x3x21

−−−−
++++−−−−++++

−−−−
====++++++++++++++++ −−−−   edayyk 

10

1
x ====  

eK)an 
n

n

1n 10.81

)10n9(10

81

100
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1
)1nn
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1
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100
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n
....

100

3
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2
1

++++−−−−====
−−−−−−−−

++++====++++++++++++++++ −−−−  
b¤   

nn 10.81

10n9
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10
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n
....

1000

3

100

2

10

1 ++++−−−−====++++++++++++++++  . 

dUcenH  nn
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10n9
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S

++++−−−−====   nig  
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Slim n

n
====

+∞+∞+∞+∞→→→→
 . 
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lMhat́TI45 
eK[sIVúténcMnYnBit IN∈nn )U(   kMnt;eday  







∈∈∈∈∀∀∀∀−−−−====

====

++++ INn,2UU

5U
2

n1n

0  

k> cUrRsayfa 2Un >>>>  cMeBaHRKb; INn ∈∈∈∈  . 
x> eKBinitüsIVút INnn )V( ∈∈∈∈  kMnt;edayTMnak;TMng 4UUV 2

nnn −−−−++++====   . 
    cUrrkTMnak;TMngrvag 1nV ++++  nig nV   .  
K> cUrKNna nV  rYcTajrk nU  CaGnuKmn_én n   . 

 

dMeNa¼Rsay 
k> Rsayfa 2Un >>>>  cMeBaHRKb; INn ∈∈∈∈   
eyIgman 25U0 >>>>====  Bit 
              23252UU 2

01 >>>>====−−−−====−−−−====   Bit 
eyIg]bmafavaBitdl;tYTI k  KW  2Uk >>>>  Bit 
eyIgnwgRsayfavaBitdl;tYTI 1k ++++  KW  2U 1k >>>>++++  Bit . 
eyIgman  2Uk >>>>  naM[  4U 2

k >>>>  b¤ 22U 2
k >>>>−−−−   

eday 2UU 2
k1k −−−−====++++  enaHeKTaj)an 2U 1k >>>>++++  Bit . 

dUcenH 2Un >>>>  cMeBaHRKb; INn ∈∈∈∈  . 
x> rkTMnak;TMngrvag 1nV ++++  nig nV    
eyIgman 4UUV 2

nnn −−−−++++====    naM[ 4UUV 2
1n1n1n −−−−++++==== ++++++++++++  

Et 2UU 2
n1n −−−−====++++  eK)an 4)2U(2UV 22

n
2

n1n −−−−−−−−++++−−−−====++++  
 )4U(U2U44U4U2UV 2

n
2

n
2

n
2

n
4

n
2

n1n −−−−++++−−−−====−−−−++++−−−−++++−−−−====++++  

       
2

)4UU(

2

4UU24U2
4UU2U

22
nn

2
nn

2
n2

nn
2
n

−+
=

−+−
=−+−=  

dUcenHeK)an  2
n1n V

2

1
V ====++++  CaTMnak;TMngEdlRtUvrk . 
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K> KNna nV  rYcTajrk nU  CaGnuKmn_én n    
tamsRmayxagelIeKman 2

n1n V
2

1
V ====++++   naM[ )V

2

1
(logVlog 2

n

2

11n

2

1 ====++++  

 n

2

11n

2

1 Vlog21Vlog ++++====++++   tag n

2

1n VlogW ====  naM[ 1n

2

11n VlogW ++++++++ ====  

 eK)an n1n W21W ++++====++++  b¤  )W1(2)W1( n1n ++++====++++ ++++  
 naM[ )W1( n++++ CasIVútFrNImaRtmanersug 2q ====  nigtYTImYy 0W1++++  
Et  154554UUV 2

000 ++++====−−−−++++====−−−−++++====  eRBaH 4UUV 2
nnn −−−−++++====    

eK)an )
2

15
(log)15(log1W1

2
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2

10

++++====++++++++====++++    . 

tamrUbmnþ n2

2

1

2

1
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0n )
2

15
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(log2q).W1(W1

++++====
++++====++++====++++  

eday n

2

1n VlogW ==== enaH )
2

V
(logVlog1W1 n

2

1n

2

1n ====++++====++++  

eKTaj n2
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2
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2

15
(log)

2
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(log

++++====  naM[ 
n2

n 2

15
2V 
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müa:geToteday 4UUV 2
nnn −−−−++++====   naM[ 4U)UV( 2

n
2

nn −−−−====−−−−  
b¤  4UUUV2V 2

n
2

nnn
2

n −−−−====++++−−−−  eKTaj 
n

n
n

2
n

n V

2
V

2

1

V2

4V
U ++++====

++++====  

naM[ 
nn

n

n 22

2

2

n 2
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2
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2
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1

2

15
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dUcenH  
nnn 2

n

22
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lMhat́TI46 
eK[sIVútnBVnþ )U( mantY  ........,12,7,2  nigsIVútnBVnþ )V( mantY .....,8,5,2  . 
etIkñúgcMeNam 151 tYénsIVútTaMgBIrenH manb:unµantYEdlmantémøesµIKña ? 

 
 
 

dMeNa¼Rsay 
eyIgmantYTI pén sIVútnBVnþ )U( mantY  ........,12,7,2 KW *INp,)1p(52Up ∈∀−+=  
nigtYTI r  énsIVút nBVnþ )V( mantY .....,8,5,2 KW  *INr,)1r(32Vr ∈∀−+=  . 
ebI  rp VU =  enaHeK)an  )1r(32)1p(52 −+=−+   
b¤  )1()1r(3)1p(5 −=−  
eday  *INr,p ∈  enaHsmIkar )1(  mancemøIykalNaman INn∈ Edl ³ 

n51r =−   nig n31p =−  naM[eKTaj)an 




+=
+=

1n5r

1n3p  
eyIgsikSakñúgcMeNam 151 tYénsIVútTaMgBIrenHEdlmantémøesµIKñamann½½yfa 
eKRtUv[  151p1 ≤≤   nig  151r1 ≤≤  naM[eKTaj 





≤+≤
≤+≤

1511n51

1511n31  
b¤ 





≤≤
≤≤

30n0

50n0    naM[  30n0 ≤≤  b¤ }30,....,3,2,1,0{n =  . 
dUcenHeyIgsnñidæanfakñúgcMeNam 151 tYénsIVútTaMgBIrenHKWtYEdlmantémøesµIKña 
mancMnYn #! tY . 
 

������	 
 

 
 



sVIúténcMnYnBit nig cMnYnkMupøic           

                                                                    - 70 -                    sRmab´sisßBUEkKNitviTüa    

lMhat́TI47 
eK[sIVúténcMnYnBit )U( n  kMnt;eday ³ 

2U0 =   nig cMeBaHRKb; 
2

7
n2U

2

1
U:INn n1n −−=∈ +   

k> bgðajfaeKGackMnt;BIrcMnYnBit a  nig b edIm,I[sIVút INn,)V( n ∈  kMnt;eday 
    TMnak;TMng banUV nn ++=  CasIVútFrNImaRt . 
x> cUrKNna nU  CaGnuKmn_én n  . 

 
 

dMeNa¼Rsay 
k> kMnt;BIrcMnYnBit a  nig b edIm,I[sIVút INn,)V( n ∈  CasIVútFrNImaRt ³ 
eyIgman banUV nn ++=  naM[ baanUb)1n(aUV 1n1n1n +++=+++= +++  
eday  

2

7
n2U

2

1
U:INn n1n −−=∈ +  

eK)an baan
2

7
n2U

2

1
V n1n +++−−=+ Et banUV nn ++= b¤ banVU nn −−=  

naM[   baan
2

7
n2)banV(

2

1
V n1n +++−−−−=+  

          
)1()

2

7

2

b
a(n)2a

2

1
(V

2

1
V

baan
2

7
n2b

2

1
an

2

1
V

2

1
V

n1n

n1n

−++−+=

+++−−−−=

+

+  

tamTMnak;TMng ¬!¦ edIm,I[ )V( n  CasIVútFrNImaRtluHRtaEt 









=−+

=−

0
2

7

2

b
a

02a
2

1

 

eKTaj)an 4a =   nig 1b −=   . dUcenH  1b,4a −==  . 

x> KNna nU  CaGnuKmn_én n  . 
tamsRmayxagelIcMeBaH 4a =   nig 1b −=   enaHtam¬!¦naM[ n1n V

2

1
V =+  

naM[ )V( n CasIVútFrNImaRtmanersug 
2

1
q =  nigtY 112bUV 00 =−=+=  

eK)an n
n

0n 2

1
q.VV 







==   .   dUcenH  1n4
2

1
U

nn +−=   
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lMhat́TI48 
eK[sIVúténcMnYnBit )U( n  kMnt;eday ³ 

1U0 =   nig cMeBaHRKb; 1n4nU2U3:INn 2
n1n +++=∈ +   

k> bgðajfaeKGackMnt;bIcMnYnBit b,a  nig c  edIm,I[sIVút INn,)V( n ∈  kMnt;eday 
    TMnak;TMng cbnanUV 2

nn +++=  CasIVútFrNImaRt . 
x> cUrKNna nU  CaGnuKmn_én n  . 
 

 

dMeNa¼Rsay 
k> kMnt;bIcMnYnBit b,a  nig c  edIm,I[sIVút INn,)V( n ∈  CasIVútFrNImaRt  
eyIgman cbnanUV 2

nn +++= naM[ cban)ba2(anUV 2
1n1n ++++++= ++  

eday 1n4nU2U3:INn 2
n1n +++=∈ +  naM[ 

3

1

3

n4

3

n
U

3

2
U

2

n1n +++=+  
eK)an cban)ba2(an

3

1

3

n4

3

n
U

3

2
V 2

2

n1n +++++++++=+  
Et cbnanUV 2

nn +++=  naM[ cbnanVU 2
nn −−−=  

eK)an cban)ba2(an
3

1

3

n4

3

n
)cbnanV(

3

2
V 2

2
2

n1n +++++++++−−−=+  
          )1(

3

1
c

3

1
ban)

3

4
b

3

1
a2(n)1a(

3

1
V

3

2
V 2

n1n +++++++++=+  

tamTMnak;TMng ¬!¦ edIm,I[ )V( n  CasIVútFrNImaRtluHRtaEt 














=+++

=++

=+

0
3

1
c

3

1
ba

0
3

4
b

3

1
a2

01a

 

naM[eKTaj)an 4c,2b,1a −==−=   . 
dUcenH 4c,2b,1a −==−=    . 

x> KNna nU  CaGnuKmn_én n  
    cemøIy  4n2n)

3

2
(5U 2n

n +−+=    ¬sisSedaHRsayxøÜnÉg ¦  
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lMhat́TI49 
eK[sVúItnBVnþ )U(  mantY  ......17,13,9,5 nigsIVútnBVnþ )V( mantY ,....25,19,13,7  
k> etIkñúgcMeNam $( tYénsIVút Umanb:unaµntYEdlCakaerR)akd ? 
    cUrkMnt;rktémøéntYTaMgenaH. 
x> etIkñúgcMeNam $( tYénsIVút V manb:unaµntYEdCakaerR)akd ? 
    cUrkMnt;rktémøéntYTaMgenaH. 
K> etIkñúgcMeNam $(tYénsIVútTaMgBIrenHmanb:unµantYEdlmantémøesµIKña ? 

 
 

dMeNa¼Rsay 
k> etIkñúgcMeNam $( tYénsIVút Umanb:unaµntYEdlCakaerR)akd ? 
tYTI p énsIVútnBVnþ )U( EdlmantYTImYy 5U1 =  nigplsgrYm 459d =−=  
kMnt;eday 1p4)1p(45Up +=−+=   cMeBaHRKb; *INp∈  . 
cMeBaHRKb;  49p1 ≤≤  ]bmafa  *INN,NU 2

p ∈=  
eK)an 2N1p4 =+   naM[ )1(

4

1N
p

2 −=   
tamTMnak;TMng )1(  edIm,I[ pCacMnYnKt;luHRtaEt k CacMnYness . 
ebI *INr,1r2N ∈+=  ¬cMnYness ¦ enaH  rr
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lMhat́TI50 
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lMhat́TI51 
k> cMeBaH 1x −−−−≥≥≥≥  nig *INn ∈∈∈∈  cUrRsayfa  nx1)x1( n ++++≥≥≥≥++++   . 
x> cUreRboceFobcMnYn 20072007 20072006 ++++  nig 20072008   . 

 

dMeNa¼Rsay 
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eyIg)an  n)x1(n)x('f 1n −−−−++++==== −−−−  
                    

]1....)x1()x1([xn

]1)x1([n
3n2n

1n

++++++++++++++++++++====

−−−−++++====
−−−−−−−−

−−−−  
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dUcenH  nx1)x1( n ++++≥≥≥≥++++   . 
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1
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.20071)
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1
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∞∞∞∞++++  x  
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1−−−−  0  

0  
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lMhat́TI52 
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lMhat́TI53 
eK[sIVút 
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lMhat́TI54 
eK[sIVút 
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lMhat́TI55 
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lMhat́TI56 
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x-KNna 
1n2x

1
.....

5x

1

3x

1
S

n21

n ++
++

+
+

+
=    

eyIg)an ∑∑∑∑
====












++++++++
====

n

1k k

n
1k2x

1
S  eday  

1n2x

2
xx

n

n1n ++
=−+  

eKTaj )xx(
2

1

1n2x

1
n1n

n

−−−−====
++++++++ ++++  

eK)an )xx(
2

1
)xx(

2

1
S 11n

n

1k
k1kn −−−−====




 −−−−==== ++++
====

++++∑∑∑∑  
eday 1x1 ====  ehIy 1n2x n −−−−====  enaH  1n2x 1n ++++====++++  
dUcenH  )11n2(

2

1
Sn −−−−++++====  . 

K> TajrklImIt 





+∞+∞+∞+∞→→→→ n

S
lim n

n
   

eyIg)an 






 −−−−++++====





+∞+∞+∞+∞→→→→+∞+∞+∞+∞→→→→ n

11n2
.

2

1
lim

n

S
lim

n

n

n
   

                          
2

2

n

1

n

1
2lim

2

1
n

====








−−−−++++====

+∞+∞+∞+∞→→→→
 

dUcenH  
2

2

n

S
lim n

n
====





+∞+∞+∞+∞→→→→

   . 

 
����	 
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lMhat́TI57 
cUreRbobeFobcMnYn  20072007   nig 2)!2007(   

 
 

dMeNa¼Rsay 
eRbobeFobcMnYn  20072007   nig 2)!2007(   
tag    22 )2007.2006.........3.2.1()!2007(A ========  
             

2007).2007.2006).(2006.2005)....(5.4).(4.3)(3.2)(2.1(

2007.2006.............3.2.1 22222

====
====  

eK)an 
2007.2006

1
.

2006.2005

1
.....

5.4

1
.

4.3

1
.

3.2

1
.

2.1

1

A

2007====     
eKman 

2

1
1

2.1

1 −−−−====  

          

2007

1

2006

1

2007.2006

1
2006

1

2005

1

2006.2005

1

4

1

3

1

4.3

1
3

1

2

1

3.2

1

−−−−====

−−−−====

−−−−−−−−−−−−−−−−−−−−−−−−

−−−−====

−−−−====

 

eK)an 
2007

2006

2007

1
1

2007.2006

1
...

4.3

1

3.2

1

2.1

1 ====−−−−====++++++++++++++++    
tamvismPaBkUsIu  0a,a.....a.ana...aa k

n
n21n21 >>>>∀∀∀∀≥≥≥≥++++++++++++    

eyIg)an  2006

2007.2006

1
.....

4.3

1
.

3.2

1
.

2.1

1
2006

2007.2006

1
...

4.3

1

3.2

1

2.1

1 >>>>++++++++++++++++  

b¤                  2006

A

2007
2006

2007

2006>>>>  

eKTaj  
2007

1

A

2007
2006 <<<<   b¤   

20062007

1

A

2007<<<<  naM[  20072007A >>>>  . 
dUcenH  22007 )!2007(2007 <<<<   . 
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lMhat́TI58 
eKmanGnuKmn_ x2e).1x()x(f +=  Edl x  CacMnYnBit . 
k> cUrKNnaedrIev ( )x'''f,)x(''f,)x('f  nig  ( )xf )4(  . 
x> cUrbgðajfaedrIevTI n énGnuKmn_ f manTRmg; x2

nn

)n( e).bxa()x(f +=  
Edl ( )na  nig ( )nb CasIVútcMnYnBitepÞógpÞat;TMnak;TMng ½ 







∈∀+=

=

+

+

*INn,b2ab

a2a

nn1n

n1n  

K> cUrkMnt; na  nig nb  CaGnuKmn_én n  rYcTajrkkenSam )x(f )n(  . 
 

dMeNa¼Rsay 
k> KNnaedrIev ( )x'''f,)x(''f,)x('f  nig  ( )xf )4(  
eKman x2e).1x()x(f +=  
         )1x()'e(e)'1x()x('f x2x2 +++=  
                 x2x2x2x2 e)3x2()2x21(e)1x(e2e +=++=++=  
dUcenH  x2e)3x2()x('f ++++====  
eK)an )3x2()'e(e)'3x2()x(''f x2x2 +++=  
                  x2x2x2x2 e)8x4()6x42(e)3x2(e2e2 +=++=++=  
dUcenH  x2e)8x4()x(''f +=  
eK)an )8x4()'e(e)'8x4()x('''f x2x2 +++=  
                   x2x2x2x2 e).20x8()16x84(e)8x4(e2e4 +=++=++=  
dUcenH  x2e)20x8()x('''f +=    
eK)an  )20x8()'e(e)'20x8()x(f x2x2)4( +++=  
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                    x2x2x2x2 e)48x16()40x168(e)20x8(e2e8 ++++====++++++++====++++++++====  
dUcenH  x2)4( e)48x16()x(f +=   . 
x>bgðajfaedrIevTI n énGnuKmn_ f manTRmg; x2

nn

)n( e).bxa()x(f +=  
tamsRmayxagelIeyIgman ³ 

x2

11

x2 e)bxa(e)3x2()x('f +=+=         Edl  3b,2a 11 ==  
x2

22

x2 e)bxa(e)8x4()x(''f +=+=       Edl  8b,4a 22 ==  
x2

33

x2 e)bxa(e)20x8()x('''f +=+=     Edl 20b,8a 33 ==  
x2

44

x2)4( e)bxa(e)48x16()x(f +=+=    Edl  48b,16a 44 ==  
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
]bmafavaBitdl;edrIevlMdab;TI nKW  ³ x2

nn

)n( e)bxa()x(f +=  Bit 
eyIgnwgRsay[eXIjfavaBitdl;edrIevlMdab;TI )1n( + KW ³  

x2

1n1n

)1n( e)bxa()x(f ++
+ +=  

eyIgman  ))'x(f()x(f )n()1n( =+  eday  x2

nn

)n( e)bxa()x(f +=  
eK)an      )bxa()'e(e)'bxa()x(f nn

x2x2

nn

)1n( +++=+  

              
x2

nnn

)1n(

nnn

x2)1n(

nn

x2x2

n

)1n(

e)b2axa2()x(f

)b2xa2a(e)x(f

)bxa(e2ea)x(f

++=
++=

++=

+

+

+

 

eKTaj    x2

1n1n

)1n( e)bxa()x(f ++
+ +=  Bit   Edl n1n a2a =+  nig  

nn1n b2ab +=+ . 
dUcenH edrIevTI n énGnuKmn_ f manTRmg; x2

nn

)n( e).bxa()x(f +=  
Edl ( )na  nig ( )nb CasIVútcMnYnBitepÞógpÞat;TMnak;TMng  n1n a2a =+  
nig nn1n b2ab +=+ . 
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K>kMnt; na  nig nb  CaGnuKmn_én n   
tamsRmayxagelIeKman   n1n a2a =+ nig nn1n b2ab +=+ cMeBaHRKb; *INn∈ . 
tamTMnak;TMng n1n a2a =+ naM[ )a( n CasIVútFrNImaRtmanersug 2q = nigtY 2a1 =  
tamrUbmnþ n1n1n

1n 22.2q.aa === −−  . 
müa:geToteKman  nn1n b2ab +=+  
naM[eKTaj  n

nn1n 2ab2b ==−+  b¤  1b
2

1
b

2

1
n1n1nn

=−
−+  ebIeKtag  

n1nn b
2

1
c

−
=   

eK)an 1cc n1n =−+  efr  naM[ )c( n  CasIVútnBVnþmanplsgrYm 2d = nigtY  
3bc 11 ==  

tamrUbmnþ 1n2)1n(23d)1n(cc 1n +=−+=−+=  
eday n1nn b

2

1
c

−
=  naM[ 1n

n

1n

n 2).1n2(c.2b −− +==  

dUcenH  1n

n

n

n 2).1n2(b,2a −+==   . 
TajrkkenSam )x(f )n(  ³ 
eKman x2

nn

)n( e).bxa()x(f +=   eday  n

n 2a =  nig 1n

n 2)1n2(b −+=  
eK)an  x2nx21nn)n( e).

2

1n2
x(2e].2)1n2(x2[)x(f

++=++= −  

dUcenH  x2n)n( e).
2

1n2
x(2)x(f

++=    . 
 

����� 
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lMhat́TI59 
eKmanGnuKmn_ xsin.e)x(f x=  
k> cUrKNnaedrIev ( )x'''f,)x(''f,)x('f  nig  ( )xf )4(  . 
x> cUrbgðajfaedrIevTI n énGnuKmn_ f manTRmg; x

nn

)n( e).xcosbxsina()x(f +=   

Edl ( )na  nig ( )nb CasIVútcMnYnBitepÞógpÞat;TMnak;TMng 






∈∀+=

−=

+

+

*INn,bab

baa

nn1n

nn1n  

K> eKtag nnn b.iaz +=  .  
cUrbgðajfa n1n z).i1(z +=+  rYcsresr nz CaTRmg;RtIekaNmaRt . 
X> cUrkMnt; na  nig nb  CaGnuKmn_én n  rYcTajrkkenSam )x(f )n(  . 

 

dMeNa¼Rsay 
k> KNnaedrIev ( )x'''f,)x(''f,)x('f  nig  ( )xf )4(  
 eKman  xsin.e)x(f x=  
 eK)an   xx e)'x(sinxsin)'e()x('f +=  
                       )xcosx(sinee.xcosxsine xxx +=+=  
 dUcenH   )xcosx(sine)x('f x +=   . 
 eK)an  xx e)'xcosx(sin)xcosx(sin)'e()x(''f +++=  
                       

xcose2)xsinxcosxcosx(sine

e)xsinx(cos)xcosx(sine
xx

xx

=−++=
−++=  

 dUcenH  xcose2)x(''f x=   . 
eK)an  xx e)'x(cos2xcos)'e(2)x('''f +=  
                    )xsinx(cose2e.xsin2xcose2 xxx −=−=  
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dUcenH  )xsinx(cose2)x('''f x −=   . 
eK)an  xx)4( e)'xsinx(cos2)xsinx(cos)'e(2)x(f −+−=  
                    

xsine4)xcosxsinxsinx(cose2

e)xcosxsin(2)xsinx(cose2
xx

xx

−=−−−=
−−+−=  

dUcenH  xsine4)x(f x)4( −=    . 
x> bgðajfaedrIevTI n énGnuKmn_ f manTRmg; x

nn

)n( e).xcosbxsina()x(f +=  
 tamsRmayxagelIeKman ³ 

x

11

xx e)xcosbxsina(e)xcosx(sin)xcosx(sine)x('f +=+=+=  
Edl  





=
=

1b

1a

1

1  
x

22

xx e)xcosbxsina(e)xcos2xsin.0(xcose2)x(''f +=+==   
Edl   





=
=

2b

0a

2

2  
x

33

xx e)xcosbxsina(e)xcos2xsin2()xsinx(cose2)x('''f +=+−=−=  
Edl   





=
−=
2b

2a

3

3  
x

44

xx)4( e)xcosbxsina(e)xcos.0xsin4(xsine4)x(f +=+−=−=   
 Edl    





=
−=
0b

4a

4

4  

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
]bmafavaBitdl;edrIevlMdab;TI nKW x

nn

)n( e).xcosbxsina()x(f += Bit 
eyIgnwgRsayfavaBitdl;edrIevlMdab;TI )1n( + KW  

x

1n1n

)1n( e)xcosbxsina()x(f ++
+ +=  
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eyIgman ))'x(f()x(f )n()1n( =+  
                        )xcosbxsina()'e(e)'xcosbxsina( nn

xx

nn +++=  
)xcosbxsina(ee)xsinbxcosa()x(f nn

xx

nn

)1n( ++−=+  
            [ ] x

nnnn

x

nnnn

e.xcos)ba(xsin)ba(

e)xcosbxsinaxsinbxcosa(

++−=
++−=  

x

1n1n

)1n( e).xcosbxsina()x(f ++
+ +=  Bit  

 ¬eRBaH nn1n baa −=+  nig  nn1n bab +=+ ¦ 
dUcenH edrIevTI n énGnuKmn_ f manTRmg; x

nn

)n( e).xcosbxsina()x(f +=   

Edl ( )na  nig ( )nb CasIVútcMnYnBitepÞógpÞat;TMnak;TMng 






∈∀+=

−=

+

+

*INn,bab

baa

nn1n

nn1n  

K> bgðajfa n1n z).i1(z +=+   
eKman  nnn b.iaz +=  naM[ 1n1n1n b.iaz +++ +=  

 eday 






∈∀+=

−=

+

+

*INn,bab

baa

nn1n

nn1n  

eK)an  )ba.(i)ba(z nnnn1n ++−=+   

                

nnn

nn

nn

nnnn

z)i1()b.ia)(i1(

)b
i1

i1
a)(i1(

b)i1(a)i1(

b.ia.iba

+=++=
+
−−+=

−−+=
++−=

 

dUcenH   n1n z)i1(z +=+   . 
sresr nz CaTRmg;RtIekaNmaRt ³ 
edayeKman n1n z).i1(z +=+  naM[ )z( n CasIVútFrNImaRténcMnYnkMupøicEdlmanersug  

)
4

sin.i
4

(cos2)
2

2
.i

2

2
(2i1q

π+π=+=+=  nigtY 111 ibaz +=   
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Et 1b,1a 11 ==  naM[ )
4

sin.i
4

(cos2qi1z1

π+π==+=  . 
tamrUbmnþtYTI n énsIVútFrNImaRteKGacsresr ³ 

nn

1n

1n
1n

)
4

sin.i
4

(cos)2(

)
4

sin.i
4

(cos2).
4

sin.i
4

(cos2qzz

ππ

ππππ

++++====






 ++++++++====××××====
−−−−

−−−−

 

dUcenH  )
4

n
sin.i

4

n
(cos2z n

n

π+π=  ¬ tamrUbmnþdWmr½ ¦ . 
X> kMnt; na  nig nb  CaGnuKmn_én n   
eKman nnn b.iaz +=   eday )

4

n
sin.i

4

n
(cos2z n

n

π+π=  

eKTaj  )
4

n
sin.i

4

n
(cos2b.ia n

nn

π+π=+  naM[ 









π=

π=

4

n
sin.2b

4

n
cos.2a

n

n

n

n

 

dUcenH  
4

n
sin.2b,

4

n
cos.2a n

n

n

n

π=π=    . 
TajrkkenSam )x(f )n(  ³ 
eKman x

nn

)n( e)xcosbxsina()x(f +=  
eday

4

n
sin.2b,

4

n
cos.2a n

n

n

n

π=π=  

eK)an  xnn)n( e).
4

n
sin.xcos2xsin.

4

n
cos.2()x(f

π+π=     

                   xnxn e).
2

n
xsin(.2e).xcos

4

n
sinxsin

4

n
(cos2

π+=π+π=  

dUcenH   )
4

n
xsin(e.2)x(f xn)n( π+=    . 
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lMhat́TI60 
eK[GnuKmn_ 1x1,

x1

x1
ln)x(f <<<<<<<<−−−−









++++
−−−−====  

k> cMeBaHRKb; [1,1]b,a −−−−∈∈∈∈  cUrbgðajfa  )
ab1

ba
(f)b(f)a(f

++++
++++====++++  

x> cUrKNna )
n

1
(f......)

4

1
(f)

3

1
(f)

2

1
(fSn ++++++++++++++++====  CaGnuKmn_én n  . 

 

dMeNa¼Rsay 
k-bgðajfa  )

ab1

ba
(f)b(f)a(f

++++
++++====++++   

eyIg)an )
b1

b1
ln()

a1

a1
ln()b(f)a(f

++++
−−−−++++

++++
−−−−====++++  

                           
)

ab1

ba
(f)

ab1

ba
1

ab1

ba
1

(ln]
)ba()ab1(

)ba()ab1(
ln[

ab)ba(1

ab)ba(1
ln

)b1)(a1(

)b1)(a1(
ln

++++
++++====

++++
++++++++

++++
++++−−−−

========
++++++++++++
++++−−−−++++====










++++++++++++
++++++++−−−−====









++++++++
−−−−−−−−====

 

dUcenH )
ab1

ba
(f)b(f)a(f

++++
++++====++++   . 

x> KNna nS  CaGnuKmn_én n   










++++
====









++++
−−−−−−−−

−−−−
−−−−====

++++
−−−−++++

−−−−++++
−−−−
−−−−++++++++++++++++++++====

++++
−−−−====

++++

−−−−
====






====++++++++++++++++====

∑∑∑∑ ∑∑∑∑

∑∑∑∑

==== ====

====

)1n(n

2
ln

1n

1n
.

n

2n
.

1n

3n
....

3

4
.

5

3
.

4

2
.

3

1
ln

)
1n

1n
ln()

n

2n
ln()

1n

3n
ln(...)

6

4
ln()

5

3
ln()

4

2
ln()

3

1
ln(

)]
1k

1k
[ln(])

k

1
1

k

1
1

ln([

)
k

1
(f)

n

1
(f......)

4

1
(f)

3

1
(f)

2

1
(fS

n

2k

n

2k

n

1k
n

 

dUcenH  








++++
====++++++++++++++++====

)1n(n

2
ln)

n

1
(f......)

4

1
(f)

3

1
(f)

2

1
(fSn   . 
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lMhat́TI61 
eK[GnuKmn_ 1x,

x1

x
)x(f

3 3
−−−−≠≠≠≠

++++
====  

cUrKNna [[[[ ]]]]].....])x(f[f[.....ff)x(Fn ====   . 
 
 

dMeNa¼Rsay 
KNna [[[[ ]]]]].....])x(f[f[.....ff)x(Fn ====    
eyIgman 

3 31
x1

x
)x(f)x(F

++++
========  

              

[[[[ ]]]] [[[[ ]]]]
[[[[ ]]]][[[[ ]]]] [[[[ ]]]]

[[[[ ]]]]
3 3

1n

1n
1nn

23

12

)x(F1

)x(F
)x(Ff)x(F

)x(Ff)x(fff)x(F

)x(Ff)x(ff)x(F

−−−−

−−−−
−−−−

++++
========

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
========

========

 

eyIg)an 
)x(F1

)x(F
)x(F 3

1n

3
1n3

n
−−−−

−−−−

++++
====  naM[ 1

)x(F

1

)x(F

)x(F1

)x(F

1
3

1n
3

1n

3
1n

3
n

++++====
++++====

−−−−−−−−

−−−−  

eKTaj 1
)x(F

1

)x(F

1
3

1n
3
n

====−−−−
−−−−

 efr naM[eKTaj)anfa 








)x(F

1
3
n

 

CasIVútnBVnþmanplsgrYm 1d ====  nigtYTImYy 3

3

3
1

1 x

x1

)x(F

1
U

++++========   . 

tamrUbmnþ d).1n(UU 1n −−−−++++==== eK)an 3

3

3

3

3
n x

nx1
1n

x

x1

)x(F

1 ++++====−−−−++++
++++====  

eKTaj 
3 3

3
3

3
3

n
nx1

x

nx1

x
)x(F

++++
====

++++
====  

dUcenH  [[[[ ]]]]
3 3n

nx1

x
].....])x(f[f[.....ff)x(F

++++
========    . 

 
����	 
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lMhat́TI62 
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lMhat́TI64 
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lMhat́TI65 
eK[sIVúténcMnYnBit 66....666U n +++++=  man n räDIkaĺ . 
cUrRsayfa 3Un <  cMeBa¼RKb́ INn∈  . 
 

 

dMeNa¼Rsay 
Rsayfa 3Un <  cMeBa¼RKb́ INn∈  

smµtikmµ 66....666U n +++++=  
eyIgman 36U1 <=  Bit 
       336U666U 12 <+<+=+=  Bit . 
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 x¿KNna nv  nig nu  CaGnuKmn_én n . 
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28-eK[sIVúténcMnYnBit 3u0 =  nig 
3u2

2u
u:INn

n

2

n
1n −

−=∈∀ +  

 k¿ eKtag 
2u

1u
v

n

n
n −

−=  . bgHajfa 2

n1n vv =+  rYcTajfa n2

0n vv =  

 x¿ KNna nu  CaGnuKmn_én n rYcTajrk nn
ulim

+∞→
  . 

29-eKmanGnuKmn_ 
7x9x3

6x6x
)x(f

2

3

+−
+−=  

   eKBinitüsVúIt 
2u

1u
v,)u(fu,3u

n

n
nn1n0 −

−=== +  nig nn vlnw =  

 k¿cUrRsayfa ( )nw  CasIVútFrNImaRt rYcKNna nw  CaGnuKmn_én n . 
 x¿KNna nv  rYcTajrk nu  CaGnuKmn_én n . 
 K¿KNna nn

ulim
+∞→

 . 

30-eKmansIVút 








∈
+−

+−=

=

+ INn,
4

a41a

8

1
a

2a

nn
1n

0

 

 k¿tag nn a411b ++=  . bgHajfa ( )nb  CasIVútFrNImaRt . 
   KNna nb  CaGnuKmn_én n . 
 x¿KNna na  CaGnuKmn_én n rYcTajrk nn

alim
+∞→

. 
31-eK[sIVút ( )nu kMnt́elI *IN  eday ½ 
  |u1||u|:*INn,....,|u1||u|,0u n1n121 +=∈∀+== +   
  cUrRsayfa  

2

1

n

u.....uuu n321 −≥++++    . 

32-eK[sIVút ( )nu  kMnt́eday 








∈∀
+

=−

=

+ *INn,
)1n(

1
uu

1u

2n1n

1

 

 k¿bgHajfa 
222n n

1
...

3

1

2

1
1u ++++=  . 

 x¿ bgHjfa 2un <  . 
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33-cUrRsayfa 
2

1

)1n2)(1n2(

1
..........

7.5

1

5.3

1

3.1

1 <
+−

++++   . 

34-cUrRsayfa 3)
n3n

2
1)........(

5

1
1)(

2

1
1(

2
<

+
+++   . 

35-eK[sIVút 







∈+=

=

+ *INn,u
n5

1n
u

1u

n1n

1

 

 k¿KNna nu  CaGnuKmn_én n . 
 x¿KNnaplbUk n21n u....uuS +++=  rYcTajrk nn

Slim
+∞→

 . 
36-eK[GnuKmn_ 

2x91

x
)x(f

+
=  

 edayeFIVvicartamkMenInfa ( )[ ][ ]
2n

nx91

x
)x(ffff

+
=  

37-eK[GnuKmn_ 
2

3
x,

3x2

2x
)x(f

2

≠
−
−=  . 

  KNna ( )[ ][ ][ ].......xff......ff n  
38-eK[sIVút 





∈++=
=

+ INn,)4a)(1a(a

4a

nn1n

0  

 k¿RKb́ INn∈  Rsayfa na  Eckdaćnwg 4 . 
 x¿Rsayfa ( )na   CasIVútekInCanic© . 
 K¿Rsayfa 







 +>






 ++ 2

5
a

2

5
a n

2

1n  rYcbgHajfa +∞=
+∞→ nn

alim  . 

 X¿tag 
3a

1
.........

3a

1

3a

1

3a

1
S

n210

n +
++

+
+

+
+

+
=  . KNna nn

Slim
+∞→

  

39-eK[ *INp∈  nig RKb́ *INn∈  eKman 
p2

pp

n )nn(

n)1n(
u

+
−+=  . 

 tag n321n u........uuuS ++++=  . 
 k¿ KNna nS  CaGnuKmn_én n nig p . 
 x¿ KNna nn

Slim
+∞→

 . 
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40-eK[sIVúténcMnYnKt́viC¢man ( )nu  kMnt́eday ½ 
  





∈−=
==

++ INn,u18u11u

35u,7u

n1n2n

10  

 cUrRsayfa nu Eckdaćnwg 7 Canic©RKb́ INn∈  . 
41-eK[ pppp

n n....321u ++++=  Edl p CacMnYnKt́viC¢maness . 
  cUrRsayfa nu  Eckdaćnwg 

2

)1n(n +  . 
42-eK[sMNMuéncMnYnKt́BIr ½ 
 { }p321p u.....,,u,u,uE =  nig { }q321q v......,,v,v,vF =  
 Edl ( )pu  CasVúItnBVnþmantY ..........,25,18,11,9,2  
 nig  ( )qv  CasVúItnBVnþmantY ..........,24,19,14,9,4   . 
 k¿etIsMNMu 2007E  manFatuEdlCakaer®ákdb̈unµan nig sMNMu 2007F   
    manFatuEdlCakaer®ákdb̈unµan . 
 x¿ etIsMNMu 2007E  nig 2007F  manFatuesµIKñab̈unµan ? 
 K¿ etIsMNMu 2007E  manFatuEckdaćnwg 3 b̈unµanFatu ? 
 X¿ etIsMNMu 2007F  manFatuEckdaćnwg 3 b̈unµanFatu ? 
43-eK[ ( )na  CasIVúténcMnYnKt́RKb́ *INn∈  . 

 eKmanm̈aRTIskaer 
















=

987

654

321

aaa

aaa

aaa

M  . 

 eKdwgfaplKuNénFatuTaMgbItamCYredknImYy@ plKuNénFatuTaMgbI 
 tamCYrQrnImYy@ nig plKuNénFatuTaMgbItamGg;t́RTUgesµInwg mdUcKña . 
 bgHajfa m CaKUbéncMnYnKt́ . 

44-eK[ 1a,0a,a1b
n2

n ≠>+=  . cUrRsayfa 
a1

1
a

n

1
lim

x

n
n

1k

x

k0x −
<








∑

=→
 . 
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45-eK[sIVút 
)4n3)(1n3)(2n3(

1
un ++−

=  cMeBa¼RKb́ *INn∈  
 k¿kMnt́BIrcMnYnBit A  nig B  edIm,I[ ½ 
    

)4n3)(1n3(

B

)1n3)(2n3(

A
un ++

−
+−

=  
 x¿KNnaplbUk n321n u...uuuS ++++=  nig nn

Slim
+∞→

 . 
46-eK[sIVút INn,

3n4)1n4(1n4)3n4(

1
un ∈

−+++−
=  

 k¿kMnt́BIrcMnYnBit A  nig B  edIm,I[ ½ 
    

1n4

B

3n4

A
un +

−
−

=  
 x¿KNnaplbUk n321n u...uuuS ++++=  nig nn

Slim
+∞→

 . 
47-eK[sIVút *INn,

)1n3)(2n3(

7n6
an ∈∀

+−
−=  

 k¿kMnt́BIrcMnYnBit A  nig B  edIm,I[ 
2n3

B

1n3

A
an −

+
+

=  . 
 x¿KNna n

1n
3

2
21n a3.....a3a3aS −++++=  . 

48-eK[sIVút 
)5n4)(1n4(2

9n4
b

nn ++
+=  cMeBa¼RKb́ INn∈  . 

 tag n210n b....bbbS ++++=  . cUrKNna nn
Slim

+∞→
 . 

49-eK[sVúIt *INn,
2n3n9

2n3n9
t

2

2

n ∈∀
−−
+−=  

 k¿cUrkMnt́bIcMnYn c,b,a edIm,I[ 
1n3

c

2n3

b
at n +

+
−

+=  
 x¿KNna n321n t.....tttS ++++=  rYcTajrk ( )nSlim nn

−
+∞→

 . 

50-eK[sIVút 








∈∀++=

=

+ INn,
3

1a5a
a

2a

n

2

n
1n

0

 

 eKtag ∑
=










+
=

n

0k k

n 4a

1
S  . cUrKNna nn

Slim
+∞→

 . 
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51-eK[GnuKmn_ )x(f kMnt;elIcenøaH [
2

,0]
π  eday xtan)x(f ====  . 

k> edayRbIniymn½ycUrKNna )x('f cMeBaHRKb; [
2

,0]x
π∈∈∈∈  . 

x> ]bmafa a nig b CaBIrcMnYnBiténcenøaH [
2

,0]
π  Edl ba <<<<  . 

cUrRsayfa ]b,a[x ∈∈∈∈∀∀∀∀  eK)an  
bcos

1
)x('f

acos

1
22

≤≤≤≤≤≤≤≤  rYcedayeRbIvismPaB 
kMeNInmankMt;cUrTajfa  

bcos

ab
atanbtan

acos

ab
22

−−−−≤≤≤≤−−−−≤≤≤≤
−−−−    . 

K> cUrrkkenSamGmén 
n

n
cos

1
...

n

3
cos

1

n

2
cos

1

n
cos

1
S

2222
n θθθθ ++++++++++++++++====  

rYcTajrklImIt n
n

Slim
+∞+∞+∞+∞→→→→

   ¬  [
2

,0]
πθ ∈∈∈∈   ¦ . 

52-eK[GnuKmn_  )x1).....(x1)(x1)(x1()x(f
n242

n ++++++++++++++++====  
                    n

n

2

12n

4

3

2 x1

x2
......

x1

x4

x1

x2

x1

1
)x(g

++++
++++++++

++++
++++

++++
++++

++++
====

−−−−  
k> cUrepÞógpÞat;fa 

)x(f

)x('f
)x(g

n

n====  

x> cUrKNna )x(f n  rYcTaj )x(gn  CaGnuKmn_én n  nig x  . 
K> cUrKNna )x(flim n

n +∞+∞+∞+∞→→→→
 nig )x(glim n

n +∞+∞+∞+∞→→→→
  ebI  1|x| <<<<      . 

53- cMeBaHRKb; *INn∈  eKmansIVút 1x1 =  nig 
1nx

1
xx

n

n1n ++
+=+   

    cUrbgðajfa 
1n1

n

x

1
....

x

1

x

1

x

1

n321 ++
>++++   . 

54-eK[  nnnnnn 1197654)n(f ++++++++++++++++++++====  cMeBaHRKb; *INn∈  . 
k> cUrbgðajfa  512)5(f ====   
x> cMeBaHRKb; 5n >>>>  cUrbgðajfa  n12)n(f <<<<   . 
55-cUrbgðajfa 200720072007200720072007 15149864 >>>>++++++++++++++++   . 
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56-eK[GnuKmn_ 
1x

x2
)x(f 2 ++++

====  . 

   cUrbgðajfa [[[[ ]]]][[[[ ]]]][[[[ ]]]] nn

nn

22

22

nn
)x1()x1(

)x1()x1(
.....)x(ff......ff)x(F

−−−−++++++++
−−−−−−−−++++========  

57-cUreRbobeFobcMnYn 2)234321.1(1

468642.2
A

++++
====   nig  2)234322.1(1

468644.2
B

++++
====  

58-eKmanRtIFa 1x2006x2007)x(f 2 ++++++++====  . 
cUreRbobeFobtémø  )2007(logf 2006  nig )2008(logf 2007  
59-cMeBaHRKb; *INn∈∈∈∈  cUrbgðajfa  )!n(2)!n2( ≥≥≥≥   . 
60-cUrRsaybBa¢ak;fa 2123456789 )!123456789(123456789 <<<<  

61-mansIVúténcMnYnBit *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. 

62-eK[sIVúténcMnYnBit *INnn ),u( ∈  kMnt;eday 







∈∀+−=

=

+ *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. 

63-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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64-eK[sIVút ( )nu  kMnt;eday 








∈
+
+=

=

+ *INn,
3u

4u3
u

1u

n

n
1n

1

 

  bgðafasIVút *INn,
2u

2u
v

n

n
n ∈∀

+
−= CasIVútFrNImaRt rYcKNnatY nv  

  nig nu  CaGnuKmn_én n. 
65-eK[ f  CaGnuKmn_ kMnt;BIsMNMu *IN  eTA IR  eday ³ 

    




=++++
=

)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  . 

66-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  . 

67-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 =   
68- eK[ )U( n CasIVúténcMnYnBitkMnt;cMeBaHRKb; 0n >  eday ³ 
     

n2n

1
....

2n

1

1n

1
U

222n
+

++
+

+
+

=  . 

k> cMeBaHRKb; *INp,n ∈   Edl np1 ≤≤  cUrbgðajfa 1npnn 2 +≤+≤  . 
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x> Tajbgðajfa 2U
1n2

n2
n ≤≤

+
 rYcTajrk nn

Ulim
+∞→

. 
69- eKmansIVútcMnYnBitkMnt;eday ³ 

          1n,
nn

n
........

2n

n

1n

n
U

222n ≥
+

++
+

+
+

=   . 
k> bgðajfa  

1n

n
U

nn

n
;1n

2

2

n2 +
≤≤

+
≥∀   . 

x>Tajrk nn
Ulim

+∞→
. 

70- eK[sIVútcMnYnBit ³ 









∈∀+=

=

+ INn,U1
2

2
U

2

2
U

n1n

0  

k> edayeFIVvicartamkMenIncUrbgðajfa 1U
2

2
n ≤≤  . 

x> bgðajfasIVút )U( n manlImItesµI 0L  mYyEdleKnwg kMnt;rk . 
K> cUrbgðajtamkMenInfa  )

2
cos(U:*INn

2nn +

π=∈∀  rYcTajrkeLIgvijén nn
Ulim

+∞→
  

71-eK[ a.....aaaUn ++++=  . cUrbgðajfa 
2

1a41
Un

++≤    . 
72-eKBinitüsIVút )U( n kMnt;eday ³ 

      
44444 344444 21

)n(

n 22.......222U +++++=   . 

k> edayeFIVvicarütamkMenIncUrbgðajfa 
1nn 2

cos2U +

π=  

x> eKman 
44444 344444 21

)n(

n 22........222V ++++−=  . cUrRsayfa 
1nn 2

sin2V +

π=  . 

K> KNnalImIt ( )n
n

nnn
V.2limandUlim

+∞→+∞→
 . 

73- eK[sIVútcMnYnBit ³















∈+=

+=

==

+

+

INn,)ba3(
4

1
b

)b3a(
4

1
a

4b,2a

nn1n

nn1n

00
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k> kMnt;cMnYnBit λ edIm,I[ nnn b.aC λ+= CasIVútefr . 
x> bgðajfa nnn baU −= CasIVútFrNImaRt . 
K> Tajrk na nig nb CaGnuKmn_én n rYcbBa¢ak;lImItva. 
74-eK[kenSam 







 ++++++++++++++++====
3 2333n

n

1
............

9

1

4

1
1

n

1
S  

 k> cMeBaHRKb; [[[[ ]]]]1n,nx ++++∈∈∈∈  nig *INn∈∈∈∈  cUrRsaybBa¢ak;vismPaB ³ 
     

3 2

1n

n
3 23 2 n

1

x

dx

)1n(

1 ≤≤≤≤≤≤≤≤
++++ ∫∫∫∫

++++

    . 

 x> Taj[)anfa ∫∫∫∫∫∫∫∫ ++++≤≤≤≤++++++++++++++++≤≤≤≤
++++ n

1
3 23 233

1n

1
3 2 x

dx
1

n

1
..............

9

1

4

1
1

n

dx   . 

 K> TajrklImIt nn
Slim

+∞+∞+∞+∞→→→→
  . 

75-eKmansmIkar 024x28x)3m2(x:)E( 3 =−++−  Edl m  Ca)a:ra:Em:Rt . 
 cUrkMnt;témø m  edIm,I[smIkarmanb¤sbI 321 x,x,x begáIt)anCasIVútnBVnþmYy 
   rYcedaHRsaysmIkar  . 
76-eK[sIVúténcMnYnBit )u( n kMnt;elIsMNMu *IN  eday  ³ 

   







∈∀−=+−−

=

+ *INn,1n4u).
2
1

n(u)
2
1

n(

1u

2
n1n

1  

 k> cUrKNnatémøéntY 32 u,u nig 4u  . 
 x> eKtag nn u.

1n2

1
v

−
= cMeBaHRKb; *INn∈  . bgðajfa )v( n CasIVútnBVnþmYy . 

 K> cUrKNna nv  nig nu  CaGnuKmn_én n  . 
77-eK[sIVúténcMnYnBit )U( n kMnt;elI IN  eday ³ 
     2006U0 =  nig INn,2008U

2007

2006
U n1n ∈∀+=+   . 

 cUrkMnt;rktY nU  CaGnuKmn_én n  nig nn
Ulim

+∞→
  . 
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78- eK[sIVúténcMnYnBit )U( n kMnt;elI IN  eday ³ 
     4U0 =  nig INn,U2U 4

3

n1n ∈∀=+   . 
 cUrkMnt;rktY nU  CaGnuKmn_én n  nig nn

Ulim
+∞→

  . 
79-eKmansIVútcMnYnBit 





∈∀+=
=−=

++ INn,UUU

1U,1U

n1n2n

10  

k-kMnt;cMnYnBit d edIm,I[sIVút INn,U.dUV n1nn ∈∀−= +  CasIVútFrNImaRt . 
x-kMnt; nU  CaGnuKmn_én n  rYcTajrk nn

Ulim
+∞→

 . 
80-eKmansIVútcMnYnBit 





∈∀−=
==

++ INn,U4U4U

3U,1U

n1n2n

10  

k-kMnt;cMnYnBit d edIm,I[sIVút INn,U.dUV n1nn ∈∀−= +  CasIVútFrNImaRt . 
x-kMnt; nU  CaGnuKmn_én n  rYcTajrk nn

Ulim
+∞→

 . 
 

81-eKmansIVútcMnYnBit 




∈∈∈∈∀∀∀∀−−−−====
====−−−−====

++++++++ INn,U2U2U

1U,1U

n1n2n

10  

k-kMnt;cMnYnkMupøic d edIm,I[sIVút INn,U.dUV n1nn ∈∀−= +  CasIVútFrNImaRt . 
x-kMnt; nU  CaGnuKmn_én n  rYcTajrk nn
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