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k> cMeBaHRKb; 0n  tag ayaxu nnn sincos   nig  
     ayaxv nnn sincos   . 
      cUrRsayfa )( nu  nig )( nv  suTæEtCasIVútFrNImaRt . 
x>KNna nu  nig nv  CaGnuKmn_én n nig a  . 
K> Tajrk nx  nig ny  CaGnuKmn_én n nig a  . 
&> eK[GnuKmn_ f  kMNt;RKb; IRx  edayTMnak;TMng ³ 
 xxxfxf cos3sin)
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cUrRsayfa 2|)(| xf   RKb; IRx  . 
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*> eK[GnuKmn_ f  kMNt;RKb; IRx  edayTMnak;TMng ³ 
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












xxgxf

xxgxf

cos2)()
2

(3

sin2)
2

()(





   

cUrrkGnuKmn_ )(xf  nig )(xg   
!!> eK[GnuKmn_ f  kMNt;RKb; )1,1(x  edayTMnak;TMng ³ 

)
331

331
ln()(2)(

32

32

xxx

xxx
xfxf




   

cUrrk )(cosf  CaGnuKmn_én 
2

tan


t  . 



KNitviTüaCMuvijBiPBelak 

 

  

- 4 - 

!@> eK[GnuKmn_ f  kMNt;RKb; IRx  edayTMnak;TMng ³ 
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!#> eK[GnuKmn_ IRIR:f   kMNt;edayTMnak;TMng ³ 









)yx(xy4)yx(f)yx()yx(f)yx(

2)1(f
22
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x> kMNt; x edIm,I[ 3)x(f   . 
!$> cMeBaH anig b  CacMnYnBit smIkar  

01axbxaxx 234   manb¤sy:agtic 
mYyCacMnYnBit. 
cUrKNnatémøtUcbMputén 22 ba   ?   1973IMO  
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5

7
)1(f   nig 

11)n(f9

16)n(f13
)1n(f




  Edl ...,3,2,1n   
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2
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bgðajfaeKGackMNt;cMnYnBit a  Edl 2
n1n )au(au    

cMeBaHRKb; 1n   rYcKNna nu  CaGnuKmn_én n  . 
!&> eK[cMnYnkMupøic  sin2icos2z  
 Edl IR . 
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

 eKehA M  CacMnucrUbPaBén z  . 
cUrkMNt;témøtUcbMput nig FMbMputén OMr   ? 
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cUrRsayfa 2|1zz||1z||1z| 2121      
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
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2
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     én n  . 
K> TajrktYTUeTAénsIVút na  . etI )a( n  CasIVútxYbb¤eT ? 
@!> eK[sIVúténcMnYnkMupøic )z( n  kMNt;eday ³ 

2

i32
z1


   nig 

2

i32
z

2

i3
z n1n





  

Edl ...,3,2,1n   . 
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@@> eK[sIVúténcMnYnBit )u( n  nig )v( n  kMNt;eday ³ 
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k> eKBinitüsIVúténcMnYnkMupøic nnn v.iuz   . 
cUrRsayfa )z( n  CasIVútFrNImaRténcMnYnkMupøic rYcKNna nz  
CaGnuKmn_én n  edaysresrlTæplCaTRmg;RtIekaNmaRt . 
x> sMEdg nu  nig nv  CaGnuKmn_én n  . 
@#> eK[sIVúténcMnYnBit )u( n  nig )v( n  kMNt;eday ³ 




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2
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vuu     Edl 0n   

k> eKBinitüsIVúténcMnYnkMupøic nnn v.iuz   . 
     cUrRsayfa 2

n1n zz   rYcTajfa n2
0n zz   . 

x> sMEdg nu  nig nv  CaGnuKmn_én n  . 
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@$> eK[sIVúténcMnYnBit )I( n  kMNt;eday ³ 

 
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0
x
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1

0
x0 dx.

e1
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e1

dxe
I,

e1

dx
I  

Edl n  CacMnynKt;Fm μCati . 
k> KNna 110 I;II   rYcTajrktémøén 0I   . 
x> KNna 1nn II   CaGnuKmn_én n  rYcTajrktémø 2I nig 3I  . 
K> cMeBaH ]1,0[x  cUreRbobeFobtémø nxe  nig x)1n(e   . 
bgðajfa )I( n  CasIVútekIn edaymincaM)ac;KNna nI   . 
X> bgðajfacMeBaHRKb; ]1,0[x  eKman 

2
1

e1

1
4
1

x



  

rYcTajrkkenSamGmén nI  tamkarKNna 
1

0

nx dx.e  . 

etIsIVút )I( n   manlImItb¤eT ? 

@%> eK[sIVút dx.
xx1

x
I

1

0
2

n

n 


   Edl 0n   

k> bgðajfa )I( n  CasIVútcuH . 
x> KNna 2n1nn III    CaGnuKmn_én n  . 
K> cUrRsayfa 

)1n(3
1

I
)1n(3

1
n 



  cMeBaH 2n    



KNitviTüaCMuvijBiPBelak 

 

  

- 9 - 

rYcTajrk lImIt n
n

nIlim


. 

@^> KNnaGaMgetRkal 



0

6 dx.xcosxsinxI  

@&> KNnaGaMgetRkal 




1

0
4

2

dx.
1x

1x
I  

@*> eK[GaMgetRkal 



a

0
nn

4

n
ax

dxx
I   Edl 0a   . 

kMNt; n  edIm,I[ nI  minGaRs½ynwg a  rYcKNna nI  cMeBaHtémø 
én a  Edl)anrkeXIjxagelI . 

@(> eK[GaMgetRkal 



a

0
44

n

n
ax

dxx
I   Edl 0a   . 

kMNt; n  edIm,I[ nI  minGaRs½ynwg a  rYcKNna nI  cMeBaHtémø 
én a  Edl)anrkeXIjxagelI . 

#0> cUrRsayfa 22
1

0
2

ba
4

dx.
x1

xsinbxcosa








   

Edl a  nig b  CaBIrcMnYnBit . 
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#!> eK[sIVút )u( n éncMnYnBitkMnt;elI *IN  eday ³  
        

)2n)(1n(n

1
un 

  . 

k> kMnt;cMnYnBit C,B,A  edIm,I[  
        

2n

C

1n

B

n

A

)2n)(1n(n

1








 . 

x> tag n321n u....uuuS   .  
 KNna n

n
Slim


 . 

K> cMeBaHRKb; *INn  eKtag 



1n

n
nn dx).x(guV   

    Edl g  CaGnuKmn_kMnt;eday 
)2x)(1x(x

1
)x(g


   

     nig n321n V...VVV'S   . 

  cUrbgðajfa dx).x(gS'S
1n

1
nn 


  ehIyTajrk n'S  

       nig n
n

'Slim


 . 
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#@> KNnaGaMgetRkal ³ 










3

6
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n
dx.

xcosxsin

xsin
I    nig  








3

6

nn

n
dx.

xcosxsin

xsin
I  

##> eK[ f  CaGnuKmn_kMnt;kñúgcenøaH  ;0   
k> cUrbgðajfa  




 

0 0
dx).x(sinf

2
dx).x(sinxf  

x> Gnuvtþn_  cUrKNna 





0
2

dx.
xcos1

xsinx
I   

#$> eK[GnuKmn_ f  kMnt;elI  b;a  
Edl   )x(f)xba(f:b;ax   . 
cUrbgðajfa 




b

a

b

a
dx).x(f

2

ba
dx).x(fx  . 

Gnuvtþn_  
cUrKNna dx.

x2cos3

xsinx
I

0




 . 

#%> eK[GnuKmn_ 1x,
x1

)x1ln(
)x(f

2





   

k> bgðajfa )t(f)t1(
2

1

t1

)t1(

2

1
)

t1

t1
(f 2

2

2








 Edl 1t0   . 
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x> KNna 
1

0
dx).x(fI  . 

K> Tajrktémø dx.
x1

xarctan
J

1

0



  . 

#^> eKmansIVút )I( n kMnt;cMeBaHRKb; 1n   eday ³ 

   
1

0

xn
n dx.e.)x1(.

!n

1
I   

k-cUrKNnatY 1I  . 
x-cUrbBa¢ak; 1nI   CaGnuKmn_én nI  rYcTaj[)anfa ³ 
      










n

0p
n !P

1
eI    . 

K-cUrrklImIt n
n

Ilim


 

rYcTajfa 71828.2e
!n

1
....

!3

1

!2

1

!1

1
1lim

n







 


 

#&> eK[ f  CaGnuKmn_KUelI  a,a   . 
k> cUrbgðajfa    



a

a

a

0
x

1q,0q,dx).x(f
q1

dx).x(f   . 

x> Gnuvtþn_ ³  
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cUrKNna  









2

2

x
dx.

31

xcos
I   nig  dx.

1e

3|x|4x
J

3

3
x

2








  

#*> cUrbgðajfa   
b

a

b

a
dx).xba(fdx).x(f  

Gnuvtþn_ ³  

cUrKNna  


3

0
2 dx).xtan31(logI  

#(> eKsnμtfa f CaGnuKmn_mYykMnt;elI IR ehIyepÞogpÞat;TMnak;TMng³  

    x2cos22xfxf    . cUrKNna  





3

3

dx.xfI  . 

$0> eK[sIVútGaMgetRkal  


2

0

3n
n dx.xcosxsinI  Edl INn  . 

k> cUrKNna nI  CaGnuKmn_én n  . 
x> cUrKNnaplbUk   n210

n

0k
kn I.........IIIIS 


 

 CaGnuKmn_én nrYcTajrktémøénlImIt n
n

Slim


 .  
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$!> eK[sIVútGaMgetRkal   
1

0

2n
n dx.x1xI  Edl INn  . 

k> cUrrkTMnak;TMngrvag  nI  nig 2nI   
x> KNnaplKuN 1n,I.IP 1nnn    CaGnuKmn_én n  . 
K> cUrKNnaplbUk   n21

n

1k
kn P.........PPPS 


  

CaGnuKmn_én nrYcTajrktémøénlImIt n
n

Slim


 .  
rkrUbmnþKNna nI  CaGnuKmn_én n  . 
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  . 

 Tajbgðajfa 2
21 a)1)(1(    

  rYcbBa¢ak;facMeBaHRKb;cMnYnBit x  eK)an  21 )x(   . 
#*>eK[ExSekag 

x1

1x3x
y:)c(

2




  nigbnÞat; mxy   . 
   kMnt; medIm,I[bnÞat; )d( kat;ExSekag )c( )annBIrcMnucqøúHKñaeFob 
   nwgbnÞat;BuHTImYyénGkS½kUGredaen . 
#(>KNnaGaMgetRkal ³ 

       








2

0
nn

2

0
nn

xcot1

dx
J

xtan1

dx
I nig  

$0> eKeGayGaMgetRkal³  
               



















t

0 2222n dx).
1x

nx2

nxx

nx2
...

x2x

2x2

xx

1x2
(tI   

k-KNnakenSam  tIn  .  
x-KNnalImIténkenSam   tIn   kalNa   t .  
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$!> eKeGaysIVútcMnYnBit   INn,In  eday 


2

0

n
n dx.nxcosxcosI  

k-KNnatY 0I  nig 1I  . 
x-Rsayfa nI CasVIútFrNImaRt rYcKNna  nI  CaGnuKmn_én n. 
K-rkplbUk n310n I...IIIS   rYcKNna n

n
Slim


. 

$@> eKeGayGaMgetRkal  
       

 
...71828,2e,INn,dx.

x1

x
I

e

1
2

1n2

n 





 

k-cUrKNnatY 0I  . 
x-cUrbgðajfa³ 

  2n2

2n2

n1n
e.1n2

1e
II









  . 

K-cUrRsaybBa¢ak;vismPaB ³ 
      1x,x

2

1

x1

x
x

2

1 n2
2

n2
1n2 


 


  . 

X-KNnalImIt n
n

Ilim


 nig  n
n

nIlim


 . 
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 $#>eKeGayGaMgetRkal ³ 

       



2

0

2nx
n dx.xcoseI   nig   



2

0

2nx
n INn,dx.xsineJ   

k-KNna nn JI   nwg nn JI  CaGnuKmn_én n. 
x-TajeGay)annUvtMél nI nwg nJ   

$$> eK[GaMgetRkal  


 INn,dx.
x1

x
I

n

n  . 
 k> KNnatY 0I nig 1I  . 
 x> rkTMnak;TMngrvag nI  nig 1nI   . 
$%> eK[GaMgetRkal   INn,dx.xtanI n

n  . 
 k> KNnatY 0I nig 1I  . 
 x> rkTMnak;TMngrvag nI  nig 2nI   . 
 K> KNna  dx.xtanK 10  . 

$^> eK[GaMgetRkal   INn,dx.xcosI n
n  . 

 k> KNnatY 0I nig 1I  . 
 x> rkTMnak;TMngrvag nI  nig 2nI   . 
 K> KNna  dx.xcosK 10  . 
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$&> eK[cMnYn 9888...888444...444N
n1n



  

      cUrRsayfa N  CakaerR)akd . 
$*>eK[cMnYnkMupøicBIr 1Z  nig 2Z  . 
     k> cUrbgðajfa |Z||Z||ZZ| 2121   . 
    x> CaTUeTAcMeBaHRKb;cMnYnkMupøic n321 Z.....,,Z,Z,Z  cUrbgðajfa ³ 
          |Z|......|Z||Z||Z.....ZZ| n21n21   . 

$(>eK[cMnYnkMupøic  
      

2
0)

sin

1
.(sini)

cos

1
(cosZ

3
3

3
3 







  . 

      cUrrktémøbrmarbs;m:UDúléncMnYnkMupøicxagelI . 
%0> eK[ 21 ZandZ  CacMnYnkMupøicBIrmanm:UDúles μI ! nigGaKuym:g; 
       erogKña 21 ,   . 
     k> cUrrklkçx½NÐelI 21 , edIm,I[ 21 Z.Z1  xusBIsUnü . 
     x> kñúglkçx½NÐxagelIenHcUrRsayfa 

21

21
Z.Z1

ZZ
Z




  CacMnYnBit . 
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%!> K[kenSamplbUk ³ 

     

)Zk,k
2

x(

xcos

nxsin
.....................

xcos

x2sin

xcos

xsin
S

xcos

nxcos
...............

xcos

x2cos

xcos

xcos
1C

n2n

n2n










 

k> cUrbgðajfa 
U1

U1
S.iCZ

n

nn 


   
  Edl xtan.i1U   rYcsresr ZCaragBiCKNit . 

x> TajrkkenSambRgÜmén nC  nig nS  . 
%@-k> cUrKNnatémøR)akdén 

5
tan,

5
sin,

5
cos

  . 
     x> cUrsresr 525.i1Z   CaTRmg;RtIekaNmaRt  
         rYcKNna 0000001Z  . 
%#-eK]bmafasmIkar IRc,b,a,0a,0cbzaz)E( 2    
      manb¤sBIrCacMnYnkMupøicEdltagerogKñaeday 1Z  nig 2Z   
      nigcMeBaHRKb;cMnYnKt;rWLaTIhV n  eKtag n

2
n

1n ZZS   . 
      k> cUrRsaybBa¢ak;fa 0cSbSaS 2n1nn    . 
      x> Gnuvtþn_ edayminBnøatKNna 

55

2

5i1

2

5i1
M 







 








 
 . 
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%$-eK[cMnYnkMupøic  22.i22z    . 
      k-cUrsresr 2z  CaTMrg;BiCKNit rYccUrsresr 2z  nig z   
          CaTMrg;RtIekaNmaRt . 
       K-TajrktMélR)akdén 

8
cos

  nig 
8

sin
  . 

%%-eK[kenSam ³ 
         

)nsin(..........2sinsinS

)ncos(......2coscosC

n

n


  

         k> cUrbgðajfa nn S.iC  CaplbUkénsIVútFrNImaRtcMnYnkMupøicmYy. 
        x> Tajbgðajfa ³ 

          
2

sin

2

)1n(
cos)

2

n
sin(

Cn 



    nig 
2

sin

2

)1n(
sin)

2

n
sin(

Sn 



  . 

%^- k> cUrbgðajfa ³ 

         
5

i

5

4
i

5

3
i

5

2
i

5
i

e1

2
eeee1







   . 

       x> TajrktémøénplbUk ³ 
           









4

0k

4

0k 5

k
sinSand

5

k
cosC   . 
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%&> eKman   
9

8
cos

9

6
cos4

9

4
cos6

9

2
cos41A











  

          
9

8
sin

9

6
sin4

9

4
sin6

9

2
sin4B











   . 

         k> eKtag 
9

2
sin.i

9

2
cosZ





  . 

             cUrbgðajfa 4)Z1(B.iA   ? 
          x> cUrsresr 4)Z1(  CaTRmg;RtIekaNmaRt . 
          K> TajrkkenSambRgYmén Anig B  . 
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