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1-eK[smIkar 0biazaiz:)E( 2 =+++  Edl IRb,a ∈  
k-kMnt́ a nig b edIm,I[ 3i1z1 +−=  Ca¦smYyrbś  
smIkar )E(  rYcKNna¦smYYyeTot 2z  . 
x-cUrsresr 21 z,z  nig 

2

1

z
z  CaTRmǵRtIekaNmaRt . 

K-TajbBa¢aḱtémøRákdén 
12
5cos π  nig 

12
5sin π   . 

2-eK[GnuKmn_ )x(f  kMnt´elI IR eday ½ 
)12xxln()12xxln()x(f 22 ++−+−=  

k-cUrKNnatémø )0(f,)2(f −  nig )2(f  .  
bgHajfa )x(f CaGnuKmn_ess . 
x-KNnaedrIev )x('f  nig )x(''f  . 
3-eK[cMnYnkMupøic y.ixz +=  Edl x nig y  CaBIrcMnYnBit . 
 cUrkMnt´témø x nig y  ebIeKdwgfa½ 
  

i2
10z)i31(z)i23(
−

=+++    
 ( z  CacMnYnkMupøicqøas´én z  ) . 
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4-eKeGaycMnYnkMupøic 
7

4sin.i
7

4cosz π
+

π
=  . 

 cUrsresr 4)z1( + CaragRtIekaNmaRt . 
5-eKeGaycMnYnkMupøic ³ 

2
2.i6z1

−
=  nig i1z2 −=   

k>cUrsresr  21 z,z nig 
2

1

z
z

Z =  CaragRtIekaNmaRt. 

x>cUrsresr 
2

1

z
z

Z =  CaragBiCKNit. 

K>TajeGay)anfa 
4

26
12

cos +
=

π  nig 
4

26
12

sin −
=

π . 
6-KNnalImItxageRkam ½ 
 k¿ 

x
1xsin2elim

x

0x

−+
→

        x¿ 
1n

n 1n2
n2lim

+

+∞→
⎟
⎠
⎞

⎜
⎝
⎛

−
 

7-cUrKNnalImIt ½ 

 k¿ 2

x

0x x
xcoselim

2
−−

→
                x¿ 

xsin
eelim

xx

0x

−

→

−  
8-cUrKNnalImItxageRkam ½ 
   k¿ 

5n

n n
11lim

+

+∞→
⎟
⎠
⎞

⎜
⎝
⎛ +           x¿ 

2n

n 1n
1nlim

+

+∞→
⎟
⎠
⎞

⎜
⎝
⎛

+
−  

9-kMnt;cMnYnBit xnig y edIm,IeGay ( ) ( )
2i3
9i7.i2y31x

+
+

=+++   
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10-eKeGay ( ) ( ) ( ) 8i.z3i14.zi32zzf 23 −+++−=  
k>cUrbgðajfa ∈∀z ¢ ( ) ( )( )4z32z2izzf 2 +−−=   
x>edaHRsaysmIkar ( ) 0zf =  kñúgsMNMukMupøic . 
11-cUrKNnalImIt ³ 
k> 20x x

x2009sinxx2cos1lim +−
→

  

x> ( )
3x4x

a33x1ax3xlim 2

23

3x +−
−+−+−

→
   

12-eKeGayGnuKmn_ ( ) 3x9x6xxf 23 −+−=  
k>bgðajfamantMél 0x Edl 2x1 0 <<  ehIy ( ) 0xf 0 =  . 
x>KNnaedrIev ( )xf'  ehIysikSasBaØaén ( )xf'  .  
   sg;taragGefrPaBén ( )xf  . 
13-eKmanGnuKmn_ 1x3)x(f +=  kMnt;elI ⎥⎦

⎤
⎢⎣
⎡ +∞− ,

3
1  

k> cMeBaHRKb; [ ]5,1x∈  cUrbgðajfa  
4
3)x('f

8
3

≤≤    . 
x> edayeRbIvismPaBkMeNInmankMnt;eTAnwgGnuKmn_ f  cMeBaHRKb;  
    [ ]5,1x∈  cUrbgðajfa  

4
5x

4
31x3

8
13x

8
3

+≤+≤+    
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14-eK[GnuKmn_ xln.b2ax)x(f ++=   kMnt;elIcenøaH ] [+∞,0  
cUrkMnt;cMnYnBit a  nig b  edIm,I[ExSekag )c( tagGnuKmn_ )x(fy =                        
 b:HnwgbnÞat; 3x2y:)T( −=  Rtg;cMnuc )2,1(A −  . 

15-eK[GnuKmn_ 
⎪
⎪

⎩

⎪
⎪

⎨

⎧

π
=−

π
≠

−
π

−+

=

4
x

2
2

4
x

)x
4

(

2xcosxsin

)x(f
2

ebI

ebI

                               

 

cUrsikSaPaBCab;énGnuKmn_ f  Rtg;cMnuc 
4

x0
π

=  . 
16-eK[GnuKmn_ ( )

x
xlnbaxxf −+=   

Edl 0x >  ehIy  a  nig  b  CacMnYnBit. 
k-bgðajfacMeBaHRKb;cMnYnBit a  nig  b Edl 0a ≠  ExSekag ( )C   
tagGnuKmn_ ( )xf manGasIumtUteRTtmYyEdleKnwgbBa¢ak;smIkar . 
x-kMnt;cMnYnBit a  nig b edIm,I[ExSekag ( )C  tagGnuKmn_ ( )xf  
b:HeTAnwgbnÞat; ( ) 4xy:T += Rtg;cMnuc ( )5,1A   . 
17-eK[GnuKmn_ 3x1

)xsin()x(f
−

π
=  kMnt;RKb; 1x ≠  . 

etIeKGacbnøayGnuKmn_ f  [Cab;Rtg;cMnuc 1x0 =  )anb¤eT ? 
ebIGackMnt;rkGnuKmn_bnøaytamPaBCab;énGnuKmn_ )x(f Rtg; 1x0 =   
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18-eK[GnuKmn_BIr  
( ) ( ) x23 e.dcxbxaxxF +++=  nig ( ) x3 e.xxf =  kMnt;elI IR  . 

kMnt;cMnYnBit c,b,a  nig d  edIm,I[ ( )xF CaRBImITIvénGnuKmn_ ( )xf  
19-eK[GnuKmn_ ( ) xebaxxf −+=  manRkabtMnag ( )c  . 
kMnt;cMnYnBit a  nig b  edIm,I[ExSekag ( )c  b:HnwgbnÞat;( ) 3xy:d +=  
Rtg;cMnuc ( )3,0A . 
20-eK[GnuKmn_ ( ) xln.xbaxxf −+=  manRkabtMnag ( )c  . 
kMnt;cMnYnBit a  nig b  edIm,I[ExSekag ( )c  b:HnwgbnÞat;  
( ) 1xy:d +=  Rtg;cMnuc ( )2,1A . 
21-eK[GnuKmn_ 

1x
4mxx)x(f 2

2

+
++

=   
Edl x  CacMnYnBit nig m Ca)a:ra:Em:Rt . 
k> cUrkMnt;témø m  edIm,I[GnuKmn_ )x(f mantémøbrmaRtg;cMnuc 2x =  . 
x> cUrkMnt;témø m  edIm,I[GnuKmn_ )x(f mantémøbrmaEtmYyKt;. 
22-eKmanGnuKmn_ ( )

( ) ( )1x3x
6x7x3xf 2

2

+−

+−
=  

k-sresr ( )xf CaTMrg; 
( )23x

C
3x

B
1x

A
−

+
−

+
+

  

rYcKNnatMél B,A  nig C  . 
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x-KNna ( )∫
2

1
dx.xf edaysresrcMelIyCaTMrg; blna + Edl a nigb   

CacMnYnsniTan. 
23-eK[GnuKmn_ 

xx
1x5x2)x(g 3

2

−
−−

=  Edl 1x,0x ∓≠≠  . 
k¿kMnt́cMnYnBit B,A  nig C edIm,I[ 

1x
C

1x
B

x
A)x(g

+
+

−
+=   

x¿cUrKNna ∫= dx.)x(gI   . 
24-eKmanGnuKmn_ 23

2

xx
1x2x2)x(f

+
++

=   Edl 0x ≠  nig 1x −≠  
 k-kMnt́cMnYnBit C,B,A  edIm,I[  

1x
C

x
B

x
A)x(f 2 +

++=  . 
 x-KNnaGaMgetRkal ∫= dx).x(fI   . 
25-eKmanGnuKmn_ 

)1x()3x(
6x7x3)x(f 2

2

+−
+−

=   

Edl 1x −≠  nig 3x ≠  . 
k-kMnt́bIcMnYnBit c,b,a  edIm,I[ 

2)3x(
c

3x
b

1x
a)x(f

−
+

−
+

+
=  

x-KNnaGaMgetRkal ∫=
1

0
dx).x(fI  . 

26-eK[GnuKmn_ )x(f kMnt; nig manedrIevRtg;cMnuc cx =  . 
cUrRsaybBa¢ak;fa  )c(f).c('f4

h
)hc(f)hc(flim

22

0h
=

−−+
→

 . 
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27-eK[GnuKmn_ 
bax

e)x(f
x

+
=  Edl IRb,a,0a ∈≠  

k-cUrKNnaedrIev ( )x'f  nig ( )x''f  
x-kMnt;cMnYnBit a  nig b  edIm,I[GnuKmn_ )x(f mantémøGb,brmaes μ I  
ecMeBaH 1x = . 
28-eK[GnuKmn_ f kMnt;elI IR eday  xsin)x(f =  
cUrbgðajfaedrIevTI n énGnuKmn_ f kMnt;eday )

2
nxsin()x(f )n( π

+=  
29-eKmanGnuKmn_ 

1x
1xx4)x(f 3

2

+
+−

=    Edl 1x −≠  . 
k-kMnt;bIcMnYnBit c,b,a  edIm,I[  

1xx
cbx

1x
a)x(f 2 +−

+
+

+
= . 

x-KNnaGaMgetRkal ∫= dx).x(fI   . 
30-eKmanGnuKmn_ 2

2

)3x)(1x(
13x14x5)x(f

−+
+−

=  Edl 1x −≠  nig 3x ≠  . 

k-kMnt;bIcMnYnBit c,b,a  edIm,I[  
2)3x(

c
3x

b
1x

a)x(f
−

+
−

+
+

=  

x-KNnaGaMgetRkal ∫= dx).x(fI   . 
31-eK[GnuKmn_ 

)x1(x
1)x(f 4+

=  Edl x  CacMnYnBitxusBIsUnü . 

k-cUrkMnt;bIcMnYnBit B,A  nig C  edIm,I[ 4

3

x1
CBx

x
A)x(f

+
+

+=  
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x-KNnaGaMgetRkal  ∫= dx).x(fI  . 
K-TajrkGaMgetRkal ∫

+
= 24

3

)x1(
dx.xlnx4J   

32-eK[GnuKmn_ 
1e

1)x(f x2 +
=  Edl x  CacMnYnBit. 

k-cUrkMnt;bIcMnYnBit A  nig B  edIm,I[ 
1e

e.BA)x(f x2

x2

+
+=  

x-KNnaGaMgetRkal  ∫= dx).x(fI  . 
K-TajrkGaMgetRkal ∫

+
= 2x2

x2

)1e(
dx.xe2J  

33-eK[GaMgetRkal  ∫= dx.xcoseI 2x   nig  ∫= dx.xsineJ 2x  
k-cUrKNna  JI +   nig  JI −  
x-Tajrk  I   nig  J   
34-eK[GaMgetRkal ³ 
 ∫ ++

+
= dx.

xcosxsin2
xcos1I  nig ∫ ++

+
= dx.

xcosxsin2
xsin1J  

k-KNna  JI +   nig  JI −  
x-Tajrk  I   nig  J  
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35- eK[GaMgetRkal  ∫
++

=
1

0
20 tt1

dtI    

nig  ∫ ∈
++

=
1

0
2

n

n )INn(,dt.
tt1

tI  
k-cUrKNnatémøén 0I  rYc Rsayfa )I( n CasIVútcuu¼. 
x-RsaybBa¢aḱfa  

1n
1III 2n1nn +

=++ ++   . 
K-Taj[ánfa  2n,

)1n(3
1I

)1n(3
1

n ≥∀
−

≤≤
+

 . 
 TajrklImIt )In(lim nn +∞→

. 
36-eK[GaMgetRkal  ∫= dx.xcosxI 2   nig  ∫= dx.xsinxJ 2  
k-cUrKNna  JI +   nig  JI −  
x-Tajrk  I   nig  J   
37-eKmanGnuKmn_ 

)3x)(2x)(1x(
18x22x6)x(f

2

−−−
+−

=  Edl }3,2,1{x ≠ . 

k-kMnt;bIcMnYnBit c,b,a  edIm,I[  
3x

c
2x

b
1x

a)x(f
−

+
−

+
−

= . 
x-KNnaGaMgetRkal ∫= dx).x(fI   . 
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38-eKmanGaMgetRkal  ∫

π

=
4

0

2 dx.xcosI nig  ∫

π

=
4

0

2 dx.xsinJ  

k-cUrKNna  JI +  nig JI −  . 
x-Tajrktémøén I  nig  J  .  
39-eKmanGnuKmn_ 

)1x(x
1x2)x(f

+
+

=  Edl 1x −≠  nig 0x ≠  . 

k-kMnt;bIcMnYnBit A nig B edIm,I[
1x

B
x
A)x(f

+
+=   . 

x-KNnaGaMgetRkal ∫=
3

1
dx).x(fI   . 

40-eKmanGaMgetRkal ∫

π

π
=

2

4

xsin
dxI   nig  ∫

π

π
=

2

4

3 xsin
dxJ   

k-kMnt;BIrcMnYnBit b,a  edIm,I[  
xcos1

xsinb
xcos1

xsina
xsin

1
−

+
+

= . 
x-KNnaGaMgetRkal I  rYcTajrktémø J  . 
41-eKmanGnuKmn_ 2x2

x4

)1e(
1e)x(f

+
+

=  Edl x  CacMnYnBit . 

k-kMnt;bIcMnYnBit B,A  edIm,I[  2x2

x2

)1e(
e.BA)x(f
+

+= . 

x-KNnaGaMgetRkal ∫=
2
1

0
dx).x(fI   . 
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42-eK[GnuKmn_ ( )
( )( )2

2

2x1x
3x4x2xf

++

++
=  . 

k-kMnt;bIcMnYnBit B,A  nig C  edIm,I[GnuKmn_ ( )xf GacsresrCarag 
( )

( )22x
C

2x
B

1x
Axf

+
+

+
+

+
=  . 

x-KNnaGaMgetRkal ( )∫=
1

0
dx.xfI  . 

43-eK[GnuKmn_ ( )
1e
1exf x

x

+
−

=  kMnt;elI IR  . 

k-cUrsresr ( )xf  Carag ( ) x

x

e1
e.BAxf −

−

+
+=   

x-KNnaGaMgetRkal ( )∫=
1

0
dx.xfI  

edaysresrlTæplCarag blna + Edl a   nig b CaBIrcMnYnBitRtUvrk 
44-eK[GnuKmn_ ( ) ( ) x2 e.7xxxf −+=  kMnt;elI IR  . 
k-kMnt;cMnYnBit b,a nig c  edIm,I[GnuKmn_ ( ) ( ) x2 e.cbxaxxF ++=  
CaRBImITIvénGnuKmn_ ( )xf . 
x-KNnaGaMgetRkal ( )∫=

3

0
dx.xfI  
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45-eK[GnuKmn_ ( )
1x

1xf 2 −
=  

k-kMnt;cMnYnBit A  nig BedIm,I[ ( )
1x

B
1x

Axf
+

+
−

=  
x-KNnaGaMgetRkal ( )∫=

5

2
dx.xfI . 

46-eKdwgfa  ∫ =−
2x

0

6x4dt).1t2(f   .cUrrkGnuKmn_  )x(f  . 

471>edaHRsaysmIkar ( ) ( ) ( ) ( )E0xg6x'g5x''g =+−  

2> kMnt;cMelIy ( )xg  mYyénsmIkar ( )E  Edl ( ) 00g =  nig ( ) 10'g =   

48-edaHRsaysmIkarDIepr:g;Esül ( ) 0y2'y3''y:E =+−   

edaydwgfa ( ) ( ) 00'y,10y ==  . 

49-eK[smIkarDIepr:g;Esül ( ) 34x24x4y4'y4''y:E 2 +−=+−   

k-kMnt;cMnYnBit b,a nig c  edIm,I[GnuKmn_ ( ) cbxaxxy 2
P ++=  

CacMelIyedayELkmYyrbs;smIkar ( )E  . 

x-bgðajfaGnuKmn_ ( ) ( )xyxyy hP +=  CacMelIyTUeTArbs; ( )E   
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luHRtaEtGnuKmn_ ( )xyh CacMelIyrbs;smIkarGUmU:Esn  

  ( ) 0y4'y4''y:'E =+−  . 

K-edaHRsaysmIkar ( )'E rYcTajrkcMelIyTUeTArbs;smIkar ( )E . 
50-k-edaHRsaysmIkarDIepr:g;Esül ( ) ( ) ( ) ( ) 0xf6x'fx''f:E =−−  
x-kMnt;GnuKmn_ ( )xfy =  CacMelIymYyrbs;smIkar ( )E   
ebIeKdwgfaExSekag ( )C  tag ( )xf b:HeTAnwgbnÞat; ( ) 3xy:T +−=   
Rtg;cMnuc ( )3,0M  . 
51-eK[smIkarDIepr:g;Esül ( ) 0y9''y:E =+   
k-edaHRsaysmIkar ( )E  . 
x-kMnt;GnuKmn_ ( )xf  CacMelIymYyrbs;smIkar ( )E ebIeKdwgfa ³ 
( ) ( ) 30'f,30f == . 

52-eK[smIkarDIepr:g;Esül ( )E12x8y4''y: −=−   
k-kMnt;GnuKmn_ ( ) baxx +=ϕ  CacMelIyedayELkmYyrbs;( )E  . 
x-rkcMelIyTUeTArbs;smIkar ( )E  . 
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53-eK[RbEvgERbRbYlmYy MN  Edl ( )xfMN =  . 
GnuKmn_ ( )xf  CacMelIysmIkarDIepr:g;Esül ³ 
( ) ( ) ( ) ( ) 0xfx'f2x''f:E =+−  . 
k-KNnaRbEvg MN  ebIeKdwgfa ( ) 20f =  nig ( ) 10'f =  . 
x-kMnt;RbEvgGtibrmaén MN  . 
54-eK[smIkarDIepr:g;Esül ( ) 0y4''y:E =+  . 
k-edaHRsaysmIkar ( )E  . 
x-kMnt;GnuKmn_ ( )xf  CacMelIymYyénsmIkar ( )E  ebIeKdwgfa  
( ) 10f =  nig ( ) 320'f =  . 
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K-TajbBa¢aḱtémøRákdén 
12
5cos π  nig 

12
5sin π   . 

dMeNa¼Rsay 
k-kMnt́ a nig b ½ 
edIm,I[ 3i1z1 +−=  Ca¦smYyrbś )E( lu¼NaEt 
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2

2

0x

=+=

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+=

+
=

→

→

 

x> ( )
3x4x

a33x1ax3xlim 2

23

3x +−
−+−+−

→
 

    

( ) ( ) ( )
( ) ( )

( ) ( )( )
( ) ( )

( )( )
( )( )

.
2

8a
13

1a9
1x

1ax
lim

3x1x
1ax3x

lim
1x31xx

3x1a3xx
lim

3x3xx
1a3x1ax3x

lim

2

3x

2

3x

2

3x

2

23

3x

+
=

−
−+

=
−
−+

=

−−
−+−

=
−−−

−−+−
=

−−−

−−−+−
=

→

→→

→
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lMhat´TI12 
eKeGayGnuKmn_ ( ) 3x9x6xxf 23 −+−=  
k>bgðajfamantMél 0x Edl 2x1 0 <<  ehIy ( ) 0xf 0 =  . 
x>KNnaedrIev ( )xf'  ehIysikSasBaØaén ( )xf'  .  
   sg;taragGefrPaBén ( )xf  . 
dMeNa¼Rsay 
k-bgðajfamantMél 0x Edl 2x1 0 <<  ehIy ( ) 0xf 0 =  
( )xf  CaGnuKmn_kMnt;Cab;elI IR   

eKman ( ) 131.91.611f 23 =−+−=  nig ( ) 132.92.622f 23 −=−+−=  
eday ( ) ( ) 012f.1f <−=  tamRTwsþIbTtMélkNþalmantMél 0x  
Edl 2x1 0 <<  ehIy ( ) 0xf 0 =  . 
x-KNnaedrIev ( )xf'  ehIysikSasBaØaén ( )xf'   
eyIg)an ( ) 9x12x3x'f 2 +−=  
smIkar ( ) 09x12x3x'f 2 =+−= manb¤s 3x,1x 21 == . 

   x  ∞−              !             #           
∞+  

 

)x('f  
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tamtaragxagelIeK)an   
( ) 0x'f >  cMeBaH ] [ ] [∞+∞−∈ ,3U1,x  
( ) 0x'f < cMeBaH  ] [3,1x ∈  . 

sg;taragGefrPaBén ( )xf   
eKman ( ) 11f =  nig ( ) 33f −=  

       
x  

∞−             1             3         ∞+  
( )xf'     

     

( )xf  
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lMhat´TI13 
eKmanGnuKmn_ 1x3)x(f +=  kMnt;elI ⎥⎦

⎤
⎢⎣
⎡ +∞− ,

3
1  

k> cMeBaHRKb; [ ]5,1x∈  cUrbgðajfa  
4
3)x('f

8
3

≤≤    . 
x> edayeRbIvismPaBkMeNInmankMnt;eTAnwgGnuKmn_ f  cMeBaHRKb;  
    [ ]5,1x∈  cUrbgðajfa  

4
5x

4
31x3

8
13x

8
3

+≤+≤+    
 dMeNa¼Rsay 
k> cMeBaHRKb; [ ]5,1x∈  bgðajfa  

4
3)x('f

8
3

≤≤     

eKman  1x3)x(f +=  naM[  
1x32

3)x('f
+

=  

cMeBaHRKb; [ ]5,1x∈  eKman  5x1 ≤≤  b¤ 161x34 ≤+≤  

                                     
4
3

1x32
3

8
3

2
1

1x3
1

4
1

≤
+

≤

≤
+

≤
  

dUcenH    
4
3)x('f

8
3

≤≤   cMeBaHRKb; [ ]5,1x∈   . 
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x> bgðajfa  
4
5x

4
31x3

8
13x

8
3

+≤+≤+  

cMeBaHRKb; [ ]5,1x∈  eKman 
4
3)x('f

8
3

≤≤   .  
tamRTwsIþbTvismPaBkMeNInmankMnt; 
cMeBaH 1x ≥  eKman )1x(

4
3)1(f)x(f)1x(

8
3

−≤−≤−  
eday 1x3)x(f +=  
eK)an 

4
3x

4
321x3

8
3x

8
3

−≤−+≤−   

naM[  
4
5x

4
31x3

8
13x

8
3

+≤+≤+  . 

dUcenH    
4
5x

4
31x3

8
13x

8
3

+≤+≤+     . 
 
 

lMhat´TI14 
eK[GnuKmn_ xln.b2ax)x(f ++=   kMnt;elIcenøaH ] [+∞,0  
cUrkMnt;cMnYnBit a  nig b  edIm,I[ExSekag )c( tagGnuKmn_ )x(fy =                        
 b:HnwgbnÞat; 3x2y:)T( −=  Rtg;cMnuc )2,1(A −  . 
dMeNa¼Rsay 
kMnt;cMnYnBit a  nig b   
edIm,I[ExSekag )c( tagGnuKmn_ GnuKmn_ )x(fy = b:HnwgbnÞat;  
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3x2y:)T( −=  Rtg;cMnuc )2,1(A −  luHRtaEt 
⎩
⎨
⎧

−=
=

2)1(f
2)1('f  

eKman xlnb2ax)x(f ++=  cMeBaHRKb; ] [+∞∈ ,0x  
eK)an  

x
ba)'xln.b2ax()x('f +=++=  

eK)an 
⎩
⎨
⎧

−=++=
=+=

21ln.b2a)1(f
2ba)1('f  naM[ 

⎩
⎨
⎧

−=
=−=

4a
6a2b  

dUcenH  6b,4a =−=     . 

 
lMhat´TI15 

eK[GnuKmn_ 
⎪
⎪

⎩

⎪
⎪

⎨

⎧

π
=−

π
≠

−
π

−+

=

4
x

2
2

4
x

)x
4

(

2xcosxsin

)x(f
2

ebI

ebI

                               

 

cUrsikSaPaBCab;énGnuKmn_ f  Rtg;cMnuc 
4

x0
π

=  . 
dMeNa¼Rsay 
sikSaPaBCab;énGnuKmn_ f  Rtg;cMnuc 

4
x0

π
=  

eKman 
2

4
x

4
x )x

4
(

2xcosxsinlim)x(flim
−

π
−+

=
π

→
π

→
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tag x
4

t −
π

=  naM[ t
4

x −
π

=   
kalNa 

4
x π
→  enaH 0t →  

eK)an 
20t

4
x t

2)t
4

cos()t
4

sin(
lim)x(flim

−−
π

+−
π

=
→π

→

 

                    
)

4
(f

2
2

)
2
t(

2
tsin

lim.
2
2

t
2
tsin22

t
)1t(cos2lim

t
2tcos2lim

t

2tsin
2
2tcos

2
2tsin

2
2tcos

2
2

lim

t

2tsin
4

sintcos
4

cos
4

costsintcos
4

sin
lim

2

2

0t

2

2

20t20t

20t

20t

π
=−=−=

−
=

−
=

−
=

−++−
=

−
π

+
π

+
π

−
π

=

→

→→

→

→

 
eday 

2
2)

4
(f)x(flim

4
x

−=
π

=
π

→
  

naM[ )x(f  CaGnuKmn_Cab;Rtg; 
4

x0
π

=  . 
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lMhat´TI16 
eK[GnuKmn_ ( )

x
xlnbaxxf −+=   

Edl 0x >  ehIy  a  nig  b  CacMnYnBit. 
k-bgðajfacMeBaHRKb;cMnYnBit a  nig  b Edl 0a ≠  ExSekag ( )C   
tagGnuKmn_ ( )xf manGasIumtUteRTtmYyEdleKnwgbBa¢ak;smIkar . 
x-kMnt;cMnYnBit a  nig b edIm,I[ExSekag ( )C  tagGnuKmn_ ( )xf  
b:HeTAnwgbnÞat; ( ) 4xy:T += Rtg;cMnuc ( )5,1A   . 
dMeNa¼Rsay 
k>bgðajfaExSekag ( )C  tagGnuKmn_ ( )xf manGasIumtUteRTtmYy  
eKman ( )

x
xlnbaxxf −+=  Edl 0x >  

eday 0
x
xlnlim

x
=

+∞→
 naM[bnÞat; baxy +=  CaGasIumtUteRTtén( )C . 

dUcenH ExSekag ( )C  tagGnuKmn_ ( )xf manGasIumtUteRTt baxy += . 
x>kMnt;cMnYnBit a  nig b  
eKman ( )

x
xlnbaxxf −+=  

eK)an  ( ) 2x
xln)'.x(x)'.x(ln)'bax(x'f −

−+=
2x

xln1a −
−=  . 

edIm,I[ExSekag ( )C  tagGnuKmn_ ( )xf b:HeTAnwgbnÞat; ( ) 4xy:T += . 
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Rtg;cMnuc ( )5,1A    luHRtaEt ( )
( )⎩

⎨
⎧

=

=

AA

TA

yxf
ax'f     

naM[  
⎩
⎨
⎧

=+
=−

5ba
11a    b¤   

⎩
⎨
⎧

=
=

3b
2a         

dUcenH  3b,2a ==   . 

lMhat´TI17 
eK[GnuKmn_ 3x1

)xsin()x(f
−
π

=  kMnt;RKb; 1x ≠  . 
etIeKGacbnøayGnuKmn_ f  [Cab;Rtg;cMnuc 1x0 =  )anb¤eT ? 
ebIGac cUrkMnt;rkGnuKmn_bnøaytamPaBCab;énGnuKmn_ )x(f   
Rtg;cMnuc 1x0 =  . 
dMeNa¼Rsay 
kMnt;rkGnuKmn_bnøaytamPaBCab; 
eKman 31x1x x1

)xsin(lim)x(flim
−
π

=
→→

  
tag x1t −=  naM[ t1x −=  .  
kalNa 1x →  enaH 0t →  
eK)an 30t1x )t1(1

)tsin(lim)x(flim
−−
π−π

=
→→
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3tt33
.

t
)tsin(lim

)tt33(t
)tsin(lim

tt3t311
)tsin(lim

20t

20t

320t

π
=

+−
π

π
π

=

+−

π
=

+−+−

π
=

→

→

→

 

eday 
3

)x(flim
1x

π
=

→
 kMnt; enaHeKGacbnøayGnuKmn_ )x(f [Cab; 

Rtg;cMnuc 1x0 = . 
ebIeyIgtag )x(g CaGnuKmn_bnøaytamPaBCab;énGnuKmn_ )x(f   
Rtg;cMnuc 1x0 =  

dUcenH  
⎪
⎪
⎩

⎪⎪
⎨

⎧

=
π

=

≠
−
π

=
=

1x
3

)1(f

1x
x1

)xsin()x(f
)x(g

3

ebI             

ebI      
 

lMhat´TI18 
eK[GnuKmn_BIr  
( ) ( ) x23 e.dcxbxaxxF +++=  nig ( ) x3 e.xxf =  kMnt;elI IR  . 

kMnt;cMnYnBit c,b,a  nig d  edIm,I[ ( )xF CaRBImITIvénGnuKmn_ ( )xf  
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dMeNa¼Rsay 
kMnt;cMnYnBit c,b,a  nig d  
eKman ( ) ( ) x23 e.dcxbxaxxF +++=  nig ( ) x3 e.xxf =  
edIm,I[ ( )xF  CaRBImITIvénGnuKmn_ ( )xf  elI IR luHRtaEt  
 ( ) ( )xfx'F:IRx =∈∀  
( ) ( )dcxbxax)'.e(e)'.dcxbxax(x'F 23xx23 +++++++=  

                 ( ) ( )
( ) ( ) ( )[ ] x23

23xx2

e.dcxcb2xba3ax

dcxbxax.ee.cbx2ax3

++++++=

++++++=  

eK)an ( ) ( ) ( )[ ] x3x23 e.xe.dcxcb2xba3ax =++++++  

eKTaj 
⎪
⎪
⎩

⎪⎪
⎨

⎧

=+
=+
=+

=

0dc
0cb2
0ba3

1a

 naM[ 
⎪
⎪
⎩

⎪⎪
⎨

⎧

−=
=
−=

=

6d
6c

3b
1a

 

dUcenH  6d,6c,3b,1a −==−==  . 
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lMhat´TI19 
eK[GnuKmn_ ( ) xebaxxf −+=  manRkabtMnag ( )c  . 
kMnt;cMnYnBit a  nig b  edIm,I[ExSekag ( )c  b:HnwgbnÞat;( ) 3xy:d +=  
Rtg;cMnuc ( )3,0A . 
dMeNa¼Rsay 
kMnt;cMnYnBit a  nig b  
eKman ( ) xebaxxf −+=  naMeGay ( ) xeax'f −=  
edIm,I[ExSekag ( )c  b:HnwgbnÞat; ( ) 3xy:d +=  Rtg;cMnuc ( )3,0A   
luHRtaEt ³ 

( )
( )⎩

⎨
⎧

=
=
30f
10'f      naMeGay   

⎩
⎨
⎧

=−
=−

31b
11a    smmUl 

⎩
⎨
⎧

=
=

4b
2a  

dUcenH 4b,2a ==  . 

lMhat´TI20 
eK[GnuKmn_ ( ) xln.xbaxxf −+=  manRkabtMnag ( )c  . 
kMnt;cMnYnBit a  nig b  edIm,I[ExSekag ( )c  b:HnwgbnÞat;  
( ) 1xy:d +=  Rtg;cMnuc ( )2,1A . 
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dMeNa¼Rsay 
kMnt;cMnYnBit a  nig b  
eKman ( ) xln.xbaxxf −+=    
eK)an ( ) )'xlnxbax(x'f −+=  
      1xlna −−=  
edIm,I[ExSekag ( )c  b:HnwgbnÞat; ( ) 1xy:d +=  Rtg;cMnuc ( )2,1A   
luHRtaEt ³ 

( )
( )⎩

⎨
⎧

=
=

21f
11'f      naMeGay   

⎩
⎨
⎧

=+
=−

2ba
11a    smmUl 

⎩
⎨
⎧

=
=

0b
2a  

dUcenH 0b,2a ==  . 

lMhat´TI21 
eK[GnuKmn_ 

1x
4mxx)x(f 2

2

+
++

=   
Edl x  CacMnYnBit nig m Ca)a:ra:Em:Rt . 
k> cUrkMnt;témø m  edIm,I[GnuKmn_ )x(f mantémøbrmaRtg;cMnuc 2x =  . 
x> cUrkMnt;témø m  edIm,I[GnuKmn_ )x(f mantémøbrmaEtmYyKt;. 
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dMeNa¼Rsay 
k> kMnt;témø m  
edIm,I[GnuKmn_ )x(f mantémøbrmaRtg;cMnuc 2x = luHRtaEt 0)2('f =  
eKman 

1x
4mxx)x(f 2

2

+
++

=  

tamrUbmnþ  2

/

v
u'vv'u

v
u −

=⎟
⎠
⎞

⎜
⎝
⎛  

eK)an  22

2222

)1x(
)4mxx()'1x()1x()'4mxx()x('f

+
+++−+++

=  

                  
22

2323

22

22

)1x(
x8mx2x2mmxx2x2

)1x(
)4mxx(x2)1x)(mx2(

+
−−−+++

=

+
++−++

=

 

              22

2

)1x(
mx6mx)x('f

+
+−−

=  

 cMeBaH 2x =  eK)an ( ) 0
25

m312
)14(

m12m42'f
2

=
−

=
+

++−
=   

 naM[ 4m =  . 
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x> kMnt;témø m   
edIm,I[GnuKmn_ )x(f mantémøbrmaEtmYyKt;luHRtaEtsmIkar  

0)x('f = smmUl 0mx6mx2 =++−  manb¤sEtmYyKt; 
eBalKWRtUv[ 0m =  . 
lMhat´TI22 
eKmanGnuKmn_ ( )

( ) ( )1x3x
6x7x3xf 2

2

+−

+−
=  

k-sresr ( )xf CaTMrg; 
( )23x

C
3x

B
1x

A
−

+
−

+
+

  

rYcKNnatMél B,A  nig C  . 
x-KNna ( )∫

2

1
dx.xf edaysresrcMelIyCaTMrg; blna + Edl a nigb   

CacMnYnsniTan. 
dMeNa¼Rsay 
k-sresr ( )xf CaTMrg;  

( )23x
C

3x
B

1x
A

−
+

−
+

+
  

edayeKmanGnuKmn_ ( )
( ) ( )1x3x

6x7x3xf 2

2

+−

+−
=   enaHeK)an ³ 
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( ) ( ) ( )
( ) ( )( ) ( )

( )( ) ( ) ( )
( ) ( )( ) ( ) ( )16x7x31xC3x1xB3xA

1x3x
6x7x3

3x1x
1xC3x1xB3xA

1x3x
6x7x3

3x
C

3x
B

1x
A

22

2

2

2

2

2

2

2

+−=++−++−

+−

+−
=

−+

++−++−

+−

+−
=

−
+

−
+

+

 

cMeBaH 1x −=  tam ¬!¦ eK)an ³  
16673A16 =++=  naM[ 1A =  . 

cMeBaH 3x =  tam ¬!¦ eK)an ³  
( ) ( )( ) ( ) ( ) ( ) 6373313C3313B33.A 22 +−=++−++−  

1262127C4 =+−=  naM[ 3C = . 
cMeBaH 0x =  tam ¬!¦ eK)an ³  

6CB3A9 =+−  naM[ 2B =  . 
dUcenH  ( )

( )23x
3

3x
2

1x
1xf

−
+

−
+

+
=   

ehIy  2B,1A ==  nig 3C =   
x-KNna ( )∫

2

1
dx.xf edaysresrcMelIyCaTMrg; blna +   

eK)an  ( )
( )

dx.
3x

3
3x

2
1x

1dx.xf
2

1

2

1
2∫ ∫ ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

−
+

−
+

+
=  
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( )
( )

( )
( )

( )
( )

[ ]

8
3ln

2
3

2
362ln3ln

2
32ln3303ln

2
32ln22ln31ln23ln

3x
33xln21xln

dx.
3x

'3x.3
3x

'3x.2
1x

'1x

3

2

1

2

1
2

+=
−

+−=

−−++=

⎥⎦
⎤

⎢⎣
⎡ ++−++=

⎥⎦
⎤

⎢⎣
⎡

−
−−++=

⎥
⎦

⎤
⎢
⎣

⎡

−

−
+

−
−

+
+
+

= ∫

 

 dUcenH ( )∫ +=
2

1 8
3ln

2
3dx.xf  . 

lMhat´TI23 
eK[GnuKmn_ 

xx
1x5x2)x(g 3

2

−
−−

=  Edl 1x,0x ∓≠≠  . 
k¿kMnt́cMnYnBit B,A  nig C edIm,I[ 

1x
C

1x
B

x
A)x(g

+
+

−
+=   

x¿cUrKNna ∫= dx.)x(gI   . 
dMeNa¼Rsay 
k¿ kMnt´cMnYnBit B,A  nig C edIm,I[  
  

1x
C

1x
B

x
A)x(g

+
+

−
+=   
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 eyIgán 
xx

1x5x2
1x

C
1x

B
x
A

3

2

−
−−

=
+

+
−

+  
 ¦      1x5x2)1x(Cx)1x(Bx)1x)(1x(A 2 −−=−++++−  
 ebI 0x =  ena¼ 1A −=−   ¦  1A =  
 ebI 1x −=  ena¼ 6C2 =   ¦  3C =  
 ebI 1x =   ena¼  4B2 −=  ¦  2B −=  
 dUcen¼  3C,2B,1A =−==   . 

 x¿ KNna ∫= dx.)x(gI    
 cMeBa¼ 3C,2B,1A =−==   
 eKman 

1x
3

1x
2

x
1)x(g

+
+

−
−=  

 eKán ½ 

C|1x|ln3|1x|ln2|x|ln
1x

dx3
1x

dx2
x

dxI

+++−−=
+

+
−

−= ∫∫ ∫  

 dUcen¼  
C|1x|ln3|1x|ln2|x|lndx.)x(gI +++−−== ∫   . 
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lMhat´TI24 
eKmanGnuKmn_ 23

2

xx
1x2x2)x(f

+
++

=   Edl 0x ≠  nig 1x −≠  
 k-kMnt́cMnYnBit C,B,A  edIm,I[  

1x
C

x
B

x
A)x(f 2 +

++=  . 
 x-KNnaGaMgetRkal ∫= dx).x(fI   . 
dMeNa¼Rsay 
k¿kMnt́cMnYnBit C,B,A  
eKán 

1x
C

x
B

x
A

xx
1x2x2

223

2

+
++=

+
++  

      
Bx)BA(x)CA(1x2x2

)1x(x
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x
dx.

e1
e21I   eRBaH ( ) x

x

e1
e21xf −

−

+
−

+=     
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( ) ( )[ ]

( )[ ] ( )[ ]

( )

( )[ ] ⎟
⎠
⎞

⎜
⎝
⎛ +

+−=−−++=

−−++=

−⎟
⎠
⎞

⎜
⎝
⎛ +

+=++−++=

++=⎥
⎦

⎤
⎢
⎣

⎡

+
+

+=

−

−
−

−

∫

2
1eln2122ln1eln21

2ln2eln21eln21

2ln2
e

1eln2111ln20e1ln21

e1ln2xdx.
e1

)'e1(.21

1

1
0

x
1

0
x

x

  

dUcenH  ( )∫ ⎟
⎠
⎞

⎜
⎝
⎛ +

+−==
1

0 2
1eln21dx.xfI   

ehIy 1a −= nig 
2

1eb +
= . 

lMhat́TI44 
eK[GnuKmn_ ( ) ( ) x2 e.7xxxf −+=  kMnt;elI IR  . 
k-kMnt;cMnYnBit b,a nig c  edIm,I[GnuKmn_ ( ) ( ) x2 e.cbxaxxF ++=  
CaRBImITIvénGnuKmn_ ( )xf . 
x-KNnaGaMgetRkal ( )∫=

3

0
dx.xfI  

dMeNa¼Rsay 
k-kMnt;cMnYnBit b,a nig c  
edIm,I[GnuKmn_ ( )xF  CaRBImITIvénGnuKmn_ ( )xf luHRtaEt ³ 
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( ) ( )xfx'F:IRx =∈∀  
eK)an  ( ) ( ) ( ) ( )cbxax'.ee'.cbxaxx'F 2xx2 +++++=  
                   ( ) ( )

( ) ( )[ ] x2

2xx

e.cbxba2ax

cbxaxee.bax2

++++=

++++=  

eday ( ) ( )xfx'F =  
naM[ ( ) ( )[ ] ( ) x2x2 e.7xxe.cbxba2ax −+=++++  

eKTaj)an 
⎪⎩

⎪
⎨

⎧

−=+
=+

=

7cb
1ba2

1a
 naM[ 

⎪⎩

⎪
⎨

⎧

−=
−=

=

6c
1b

1a
. 

dUcenH 6c,1b,1a −=−==   . 

x-KNnaGaMgetRkal ( )∫=
3

0
dx.xfI  

eday ( )xF  CaRBImITIvénGnuKmn_ ( )xf  enaHeK)an ³ 
( ) ( )[ ] ( ) ( )∫ −===

3

0

3
0 0F3FxFdx.xfI  

cMeBaH 6c,1b,1a −=−==  eKman ( ) ( ) x2 e.6xxxF −−=  
eK)an ( ) ( ) 0e.6393F 3 =−−=  nig ( ) ( ) 6e.6000F 0 −=−−=  
dUcenH ( ) 660I =−−=  . 
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lMhat́TI45 
eK[GnuKmn_ ( )

1x
1xf 2 −

=  
k-kMnt;cMnYnBit A  nig BedIm,I[ ( )

1x
B

1x
Axf

+
+

−
=  

x-KNnaGaMgetRkal ( )∫=
5

2
dx.xfI . 

dMeNa¼Rsay 
k-kMnt;cMnYnBit a  nig b  
eK)an 

1x
B

1x
A

1x
1

2 +
+

−
=

−
 

  
( )( )

( ) ( )
( )( )

( ) ( )

( ) ( )BAxBA1
BBxAAx1

1x.B1x.A1
1x1x

1x.B1x.A
1x1x

1

−++=
−++=

−++=
+−

−++
=

+−
 

eKTaj)an 
⎩
⎨
⎧

=−
=+

1BA
0BA  naM[ 

⎪
⎪
⎩

⎪⎪
⎨

⎧

−=

=

2
1B

2
1A

 

dUcenH  
2
1B,

2
1A −==  . 
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x- KNnaGaMgetRkal ( )∫=
5

2
dx.xfI  

cMeBaH 
2
1B,

2
1A −==   

eK)an  ( ) ( ) ( )1x2
1

1x2
1xf

+
−

−
=  

eK)an ( )∫=
5

2
dx.xfI   

      

( ) ( )

( )
( )

( )
( )

[ ] [ ]

[ ] [ ]

2ln2ln
2
12ln

2
12ln

3
6ln

2
102ln

2
1

3ln6ln
2
11ln4ln

2
1

1xln
2
11xln

2
1

dx.
1x

'1x.
2
1dx.

1x
'1x.

2
1

dx.
1x

1.
2
1dx.

1x
1

2
1

dx.
1x2

1
1x2

1

2

5
2

5
2

5

2

5

2

5

2

5

2

5

2

==−=⎟
⎠
⎞

⎜
⎝
⎛−−=

−−−=

+−−=

+
+

−
−
−

=

+
−

−
=

⎥⎦

⎤
⎢⎣

⎡
+

−
−

=

∫ ∫

∫ ∫

∫

 
 dUcenH ( ) 2lndx.xfI

5

2
== ∫  . 
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lMhat́TI46 
eKdwgfa  ∫ =−

2x

0

6x4dt).1t2(f   . 

cUrrkGnuKmn_  )x(f  . 
dMeNa¼Rsay 
rkGnuKmn_  )x(f  
eKman  ∫ =−

2x

0

6x4dt).1t2(f  

tag )1t2(f)t(g −=  nig )t(G  CaRBImITIvén )t(g  . 
eK)an ∫ =

2x

0

6x4dt).t(g  

          [ ]
62

6x
0

x4)0(G)x(G

x4)t(G
2

=−

=  

eFVIedrIevelIGgÁTaMgBIrénTMnak;TMngenHeK)an ³ 
52 x24)x('G.x2 =  naM[ 42 x12)x('G =  eday )t(g)t('G =  

eKTaj 42 x12)x(g =   Et )1t2(f)t(g −=  
eK)an 42 x12)1x2(f =−  tag y1x2 2 =−  naM[  

2
1yx2 +

=  
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naM[  2
2

)1y(3
2

1y12)y(f +=⎟
⎠
⎞

⎜
⎝
⎛ +

=  . 

dUcenH  2)1x(3)x(f +=    . 

lMhat́TI47 

1>edaHRsaysmIkar ( ) ( ) ( ) ( )E0xg6x'g5x''g =+−  

2> kMnt;cMelIy ( )xg  mYyénsmIkar ( )E  Edl ( ) 00g =  nig ( ) 10'g =   
dMeNa¼Rsay 

1> edaHRsaysmIkar ( ) ( ) ( ) ( )E0xg6x'g5x''g =+−  

mansmIkarsMKal; 06r5r2 =+−  

eday 12425 =−=Δ  nMa[manb¤s 3
2

15r,2
2

15r 21 =
+

==
−

=  

tamrUbmnþ ( ) IRB,A,e.Be.Axg xrxr 21 ∈+=  

dUcenHcMelIysmIkarCaGnuKmn_ ( ) IRB,A,e.Be.Axg x3x2 ∈+=  . 

2> kMnt;cMelIy ( )xg  mYyénsmIkar ( )E  Edl ( ) 00g =  nig ( ) 10'g =   
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eKman ( ) x3x2 e.Be.Axg +=  naM[ ( ) x3x2 e.B3e.A2x'g +=  

tambMrab;eKman ( )
( )⎩

⎨
⎧

=
=

10'g
00g   

smmUl 
⎩
⎨
⎧

=+
=+

1B3A2
0BA  naM[ 

⎩
⎨
⎧

=
−=
1B

1A  

dUcenH  ( ) x3x2 eexg +−=   . 

lMhat́TI48 

edaHRsaysmIkarDIepr:g;Esül ( ) 0y2'y3''y:E =+−   

edaydwgfa ( ) ( ) 00'y,10y ==  . 
dMeNa¼Rsay 

edaHRsaysmIkarDIepr:g;Esül³ 

( ) 0y2'y3''y:E =+−  mansmIkarsMKal; 02r3r2 =+−  

eday 0cba =++  naM[ 2
a
cr,1r 21 ===  

tamrUbmnþ xrxr 21 BeAey +=  
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 eK)an IRB,A,e.B2e.A'ye.Be.Ay x2xx2x ∈+=+= nig  

edaytambMrab;eKman ( )
( )⎩

⎨
⎧

=
=

00'y
10y   b¤  

⎩
⎨
⎧

=+
=+

0B2A
1BA  naM[  

⎩
⎨
⎧

−=
=

1B
2A  

dUcenH x2x ee2y −=  CacMelIysmIkar . 
lMhat́TI49 

eK[smIkarDIepr:g;Esül ( ) 34x24x4y4'y4''y:E 2 +−=+−   

k-kMnt;cMnYnBit b,a nig c  edIm,I[GnuKmn_ ( ) cbxaxxy 2
P ++=  

CacMelIyedayELkmYyrbs;smIkar ( )E  . 

x-bgðajfaGnuKmn_ ( ) ( )xyxyy hP +=  CacMelIyTUeTArbs; ( )E   

luHRtaEtGnuKmn_ ( )xyh CacMelIyrbs;smIkarGUmU:Esn  

( ) 0y4'y4''y:'E =+−  . 

K-edaHRsaysmIkar ( )'E rYcTajrkcMelIyTUeTArbs;smIkar ( )E . 
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dMeNa¼Rsay 

k- kMnt;cMnYnBit b,a nig c  

( ) 34x24x4y4'y4''y:E 2 +−=+−    
edIm,I[GnuKmn_ ( ) cbxaxxy 2

P ++= CacMelIyedayELkmYy 

rbs;smIkar ( )E luHRtEtGnuKmn_ ( ) ( )x'y,xy pp  nig ( )x''y p   

epÞógpÞat;nwgsmIkar ( )E  . 

eK)an( ) ( ) ( ) ( ) 34x24x4xy4x'y4x''y:E 2
pPp +−=+−   

eday 
( )
( )
( )⎪

⎩

⎪
⎨

⎧

=

+=
++=

a2x''y

bax2x'y
cbxaxxy

p

p

2
P

 

eK)an ( ) ( ) ( ) 34x24x4cbxax4bax24a2 22 +−=++++−  

naM[ ( ) ( ) 34x24x4c4b4a2xa8b4ax4 22 +−=+−+−+  
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eKTaj)an 
⎪⎩

⎪
⎨

⎧

=+−
−=−

=

34c4b4a2
24a8b4

4a4
 naM[ 

⎪⎩

⎪
⎨

⎧

=
−=

=

4c
4b

1a
 

dUcenH 4c,4b,1a −=−==  nig ( ) ( )22
P 2x4x4xxy −=+−=  . 

x-karbgðaj 

GnuKmn_ ( ) ( )xyxyy hP +=  CacMelIyrbs; ( )E  luHRtaGnuKmn_  

''y,'y,y epÞógpÞat;smIkar.  

edayeKman ( ) ( )x'yx'y'y hp +=  nig ( ) ( )x''yx''y''y hp +=   

enaHeK)an ³ 
( ) ( )[ ] ( ) ( )[ ] ( ) ( )[ ]
( ) ( ) ( )[ ] ( ) ( ) ( )[ ] ( )134x24x4xy4x'y4x''yxy4x'y4x''y

34x24x4xyxy4x'yx'y4x''yx''y

2
hhhppp

2
hphphp

+−=+−++−

+−=+++−+        

tamsRmayxagelIeKman   

( ) ( ) ( ) ( )234x24x4xy4x'y4x''y 2
pPp +−=+−  

¬ eRBaH ( )xyp  CacMelIyrbs;smIkar ( )E  ¦ . 
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tamTMnak;TMng ¬! ¦ nig ¬@¦ eKTaj)an ³ 

( ) ( ) ( )[ ] 34x24x4xy4x'y4x''y34x24x4 2
hhh

2 +−=+−++−   
( ) ( ) ( ) 0xy4x'y4x''y hhh =+−  TMnak;TMngenHbBa¢ak;faGnuKmn_ ( )xyh   

CacMelIyrbs;smIkar ( ) 0y4'y4''y:'E =+−  . 

K-edaHRsaysmIkar ( )'E ³ 0y4'y4''y =+−  

smIkarsMKal; 04r4r2 =+−  044', =−=Δ  

 naM[smIkarmanb¤sDúb 2rrr 021 === . 

dUcenHcMelIysmIkar ( )'E  CaGnuKmn_  

( ) ( ) IRB,A,e.BAxxy x2
h ∈+=  . 

TajrkcMelIyTUeTArbs;smIkar ( )E . 

tamsMrayxagelIcMelIysmIkar ( )E  KWCaGnuKmn_TMrg;  

( ) ( )xyxyy hp +=  
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edayeKman ( ) ( )2p 2xxy −=  nig ( ) ( ) x2
h e.BAxxy +=   

dUcenH ( ) ( ) IRB,A,e.BAx2xy x22 ∈++−=   
CacMelIyrbs;smIkar . 
lMhat́TI50 
k-edaHRsaysmIkarDIepr:g;Esül ( ) ( ) ( ) ( ) 0xf6x'fx''f:E =−−  
x-kMnt;GnuKmn_ ( )xfy =  CacMelIymYyrbs;smIkar ( )E   
ebIeKdwgfaExSekag ( )C  tag ( )xf b:HeTAnwgbnÞat; ( ) 3xy:T +−=   
Rtg;cMnuc ( )3,0M  . 
dMeNa¼Rsay 
k-edaHRsaysmIkarDIepr:g;Esül³  
( ) ( ) ( ) ( ) 0xf6x'fx''f:E =−−   
mansmIkarsMKal; 06rr2 =−−   

25241 =+=Δ  naM[ 
⎢
⎢
⎢
⎢

⎣

⎡

=
+

=

−=
−

=

3
2

51r

2
2

51r

2

1   

smIkarmancMelIyCaGnuKmn_ ( ) IRB,A,e.Be.Axf x3x2 ∈+= − .  
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x-kMnt;GnuKmn_ ( )xfy =   
ebI ( )xfy =  CacMelIyrbs;smIkar ( )E enaHeK)an ³  
( )C ³ ( ) x3x2 e.Be.Axfy +== −   
nig ( ) x3x2 e.B3e.A2x'f'y +−== −  .  
edIm,I[ExSekag ( )C  tag ( )xf b:HeTAnwgbnÞat; ( ) 3xy:T +−=    
Rtg;cMnuc ( )3,0M  luHRtaEt ( )

( )⎩
⎨
⎧

=
−=

30f
10'f  b¤  

⎩
⎨
⎧

=+
−=+−

3BA
1B3A2   

naM[ 1B,2A ==   .  
dUcenH ( ) x3x2 ee2xfy +== −  .  
lMhat́TI51 
eK[smIkarDIepr:g;Esül ( ) 0y9''y:E =+   
k-edaHRsaysmIkar ( )E  . 
x-kMnt;GnuKmn_ ( )xf  CacMelIymYyrbs;smIkar ( )E ebIeKdwgfa ³ 
( ) ( ) 30'f,30f == . 
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dMeNa¼Rsay 
k-edaHRsaysmIkar ( )E  
( ) 0y9''y:E =+ mansmIkarsMKal; 09r2 =+  
 9r2 −=  naM[ i3r1 −=  b¤ i3r2 =  
eKTaj)an 0=α  nig  3=β  . 
cMelIysmIkarCaGnuKmn_TMrg; ( ) xe.xsinBxcosAy αβ+β=  
dUcenH  x3sinBx3cosAy +=  . 

 x-kMnt;GnuKmn_ ( )xf  
eKman ( ) x3sinBx3cosAxf +=   
naM[ ( ) x3cosB3x3sinA3x'f +−=  
eday ( ) 30sin.B0cos.A0f =+=  naM[ 3A =  
nig     ( ) 30cosB30sinA30'f =+−=  naM[ 1B =  . 
dUcenH  ( ) x3sinx3cos3xf +=  . 
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lMhat́TI52 
eK[smIkarDIepr:g;Esül ( )E12x8y4''y: −=−   
k-kMnt;GnuKmn_ ( ) baxx +=ϕ  CacMelIyedayELkmYyrbs;( )E  . 
x-rkcMelIyTUeTArbs;smIkar ( )E  . 
dMeNa¼Rsay 
k-kMnt;GnuKmn_ ( ) baxx +=ϕ   
eKman ( )E12x8y4''y: −=−   
ebI ( )xϕ  CacMelIysmIkar ( )E  enaHvaRtUvepÞógpÞat;nwgsmIkar ( )E  .  
eK)an   ( ) ( ) ( )1E12x8x4x'' −=ϕ−ϕ   
eday ( ) baxx +=ϕ  naM[ ( ) ax' =ϕ  nig ( ) 0x'' =ϕ   
smIkar ( )1E  Gacsresr³  ( ) 12x8bax40 −=+−   
                                   12x8b4ax4 −=−−   
naM[ 

⎩
⎨
⎧

−=−
=−

12b4
8a4  b¤ 

⎩
⎨
⎧

=
−=
3b

2a  

dUcenH ( ) 3x2x +−=ϕ  . 
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x-rkcMelIyTUeTArbs;smIkar ( )E  
dksmIkar ( )E  nig ( )1E  eK)an ( )( ) ( )( ) 0xy4x''''y =ϕ−−ϕ−  
tag ( )xyz ϕ−=  naM[ ( )x''y'z ϕ−=  nig ( )x''''y''z ϕ−=  
eK)an 0z4''z =−  mansmIkarsMKal; 04r2 =−  
manb¤s 2r,2r 21 =−=  . 
smIkarmancMelIy x2x2 e.Be.Az += − Edl IRB,A ∈  
eday ( )xyz ϕ−=  naM[ ( ) zxy +ϕ=   
dUcenH  IRB,A,e.Be.A3x2y x2x2 ∈+++−= −  . 
lMhat́TI53 
eK[RbEvgERbRbYlmYy MN  Edl ( )xfMN =  . 
GnuKmn_ ( )xf  CacMelIysmIkarDIepr:g;Esül ³ 
( ) ( ) ( ) ( ) 0xfx'f2x''f:E =+−  . 
k-KNnaRbEvg MN  ebIeKdwgfa ( ) 20f =  nig ( ) 10'f =  . 
x-kMnt;RbEvgGtibrmaén MN  . 
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dMeNa¼Rsay 
k-KNnaRbEvg 
( ) ( ) ( ) ( ) 0xfx'f2x''f:E =+− mansmIkarsMKal; 01r2r2 =+−  

011' =−=Δ smIkasMKal;manb¤sDúb 1
a
'brrr 021 =−===  

cMelIysmIkar ( )E  CaGnuKmn_ ( ) ( ) xe.BAxxf +=  
eday ( ) ( ) 2e.B0.A0f 0 =+=  naM[ 2B =  
ehIy ( ) ( )BAx)'.e(e)'.BAx(x'f xx +++=  
                         ( )BAx.ee.A xx ++=  
eday ( ) ( ) 1B0.Aee.A0'f 00 =++=  naM[ 1A −=  
naMeGaycMelIyedayELkénsmIkar ( )E  KWCaGnuKmn_  
( ) ( ) xe.2xxf +−=  

dUcenHRbEvg  ( ) ( ) xe.2xxfMN +−==  Edl 2x <   . 
x-kMnt;RbEvgGtibrmaén MN  
eKman ( ) ( ) xe.2xxfMN +−==  Edl 2x <    
eK)an  ( ) ( )2x)'.e(e)'.2x(x'f xx +−++−=  
                      ( ) ( ) xxx e.1x2xee +−=+−+−=  
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ebI ( ) ( ) 0e.1x0'f x =+−=  naM[ 1x =  . 
cMeBaH 1x =  naM[ ( ) 71828,2ee).21(1f 1 ==+−=  . 
KNnaedrIevTIBIr xxx xee)1x(e)x(''f −−=+−+−=  
eday 0e)1(''f 1 <−= −  naM[GnuKmn_manGtibrmaRtg; 1x =  . 
dUcenHRbEvgGtibrmaén MN  KW 71828,2eMNmax ==   
¬ÉktaRbEvg¦. 
lMhat́TI54 
eK[smIkarDIepr:g;Esül ( ) 0y4''y:E =+  . 
k-edaHRsaysmIkar ( )E  . 
x-kMnt;GnuKmn_ ( )xf  CacMelIymYyénsmIkar ( )E  ebIeKdwgfa  
( ) 10f =  nig ( ) 320'f =  . 

K-cUrsresrGnuKmn_ ( )xf  Carag ( ) ( )ϕ+ω= xcos.kxf   
Edl ω,k  nig ϕCabIcMnYnBit. 

X-KNnaGaMgetRkal
( )∫

π

=
3

0
2 xf
dxI    . 
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dMeNa¼Rsay 
k-edaHRsaysmIkar ( )E   
( ) 0y4''y:E =+  mansmIkarsMKal; 04r2 =+   
naM[ i2r,i2r 21 =−= eKTaj)an 2,0 =β=α  .  
cMelIysmIkar ( )E  CaGnuKmn_TMrg; ( ) xe.xsinBxcosAy αβ+β=   
dUcenH x2sinBx2cosAy +=  Edl IRB,A ∈  .   
x-kMnt;GnuKmn_ ( )xf   
eKman ( ) x2sinBx2cosAxf +=   
naM[ ( ) x2cosB2x2sinA2x'f +−=   
eday ( ) 10sin.B0cos.A0f =+=  naM[ 1A =   
nig ( ) 320cosB20sinA20'f =+−=  naM[ 3B =   
dUcenH ( ) x2sin.3x2cosxf +=  .  
K-sresrGnuKmn_ ( )xf  Carag ( ) ( )ϕ+ω= xcos.kxf   
eKman ( ) x2sin.3x2cosxf +=  eday 3

3
tan =

π   
eK)an  ( ) x2sin.

3
tanx2cosxf π

+=   
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⎟
⎠
⎞

⎜
⎝
⎛ π

−=

⎟
⎠
⎞

⎜
⎝
⎛ π

+
π

π
=

π

π

+=
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∑  eRBaH  0Ilim nn
=

+∞→
 

dUcenH   71828.2e
!n

1....
!3

1
!2

1
!1

11lim
n

==⎟
⎠
⎞

⎜
⎝
⎛ +++++

+∞→
 . 
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lMhat´Gnuvtþn_ 
1 ¿eK[cMnYnkMupøic iyxz +=  Edl x nig y CacMnYnBit . 
 cUrkMnt´témø x nig y ebIeKdwgfa ½ 

 
i1

i117z.
i21
i121z.

i2
)i1(5

−
−

=
+
+

+
−
+  

2 ¿k-eK[ 
2

3i1z +
=  .  

 cUrsresr 9z  nig 2009z  CaTRmg´BICKNit . 

 x¿kMnt´BIrcMnYnBit p nig q edIm,I[ 
2

3i1z +
= Ca¦s 

 rbs´smIkar 0qpzz 92009 =++  . 
3 ¿eK[cMnYnkMupøic 22.i22z ++−=  
 cUrsresr 2z  nig z  CaTRmg´RtIekaNmaRtrYcTajrktémø 

 Rákdén 
8

cos π  nig 
8

sin π  . 

4 ¿eK[cMnYnkMupøic 
2
3.i

2
1z +−=  nig 

z1
z1W

2009

−
+

=  

 cUrsresr z  nig W CaTRmg´RtIekaNmaRt . 
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5 ¿eda£RsaysmIkar 03i21z)3i1(2z2 =+−+−  
6 ¿eKtag 1z  nig 2z  Ca¦srbśsmIkar 01z3z2 =+−  
 cUrKNna 2009

2

2009

1 zzS +=   . 
7 ¿eda£RsaysmIkar i89z2|z1| +=++  
8 ¿eK[cMnYnkMupøic 3i3 +=α  nig 3i1+=β  
 eKtag )(....))((Z nn 2222

n β+αβ+αβ+α=  . 
 cUrkMnt´rkEpñkBit nig Epñknimμitén nZ  . 

9 ¿eK[cMnYnkMupøic 
)1n2.(i1nn

1z
2n ++−+

=   

 Edl INn∈  . 
 k¿kMnt´BIrcMnYnBit A nig B ebIeKdwgfa ½ 

   
i1n

B
in

AZn ++
+

+
=  

 x¿KNnaplbUk ( ) n10

n

0k
kn Z....ZZZS +++== ∑

=
 

 edaysresrlTæplCaragBICKNit . 
10 ¿eK[cMnYnkMupøic 2i1z +−=  . 
eKtag n2

n zzS +=  cMeBa£RKb́cMnYnKt́rWLaTIhV n . 
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cUrbgHajfa 0S3S2S n1n2n =++ ++  . 

11 ¿eK[cMnYnkMupøic 
i1

2i6w
−
−

=  
 cUrsresr w CaTRmǵBICKNit nig CaTRmǵRtIekaNmaRt 

 rYcTajrktémøRákdén 
12

cos π  nig 
12

sin π  . 
12 ¿eK[cMnYnkMupøic ½ 

 )
xsin

1x.(sini)
xcos

1x(cosz
2

2

2

2 +++=  

 Edl 
2

x0 π
<<  . 

 cUrKNnatémøtUcbMputénm¨UDúlrbś z  . 
13 ¿eK[cMnYnkMupøic ½ 
 )2a3)(4a(i)3a2)(1a(2z −−+−+=  
 Edl a CacMnYnBit . 
 k¿cUrRsayfa )2a2a(5|z| 2 +−=   
 x¿kñúgbøg´kMupøic )j,i,o(

→→

 eKsn μtfa M CarUbPaBén z  . 
   kMnt́TItaMg M edIm,I[cm¶ay OM xøIbMput . 
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14 ¿kñúgbøg´kMupøic )j,i,o(
→→

 eK[bYncMnuc C,B,A  nig D 
 manGahVikerogKña i5,i24,i42 −−+− nig i26 +  . 
 k¿cUredAcMnuc C,B,A  nig D . 
 x¿cUrRsayfactuekaN ABCD carikkñúgrgVg´mYy . 
15 ¿eKmansmIkar 09z33z3z2:)E( 24 =+++  
 k¿bgHajfaebI 0z  Ca¦srbśsmIkar )E(  ena£ 0z  k¾Ca 
 ¦srbśsmIkar )E(  Edr . 
 x¿eda£RsaykñúgsMNMucMnYnkMupøicnUvsmIkar )E(  edaydwgfa 
 ¦smYyrbśvamanTRmǵ )i1(a +  Edl IRa∈  . 

16 ¿eK[cMnYnkMupøic 
5

2sini
5

cos
2
1z π

+
π

+=  

 k¿bgHajfa 
2
1

5
2cos

5
cos =

π
−

π  
 x¿cUrsresr z  CaTRmǵRtIekaNmaRt . 
17 ¿eK[smIkar ½ 
 0i33z)i21(z)i31(z:)E( 23 =−−+++−  
 k¿kMnt´cMnYnBit b edIm,I[ b.iz = Ca¦srbs´ )E(  
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 x¿eda£RsaykñúgsMNMucMnYnkMupøicnUvsmIkar )E(  . 
18 ¿kñúgbøg´kMupøic )j,i,o(

→→

 eK[cMnuc M manGahVik z  

 epÞógpÞat´TMnaḱTMng 
2
2

i1z
i22z
=

++
+−  . 

 cUrrk nigsg´sMNMucMnuc M . 
19 ¿eK[smIkardWeRkTIBIr ½ 
 0i3i13z)i213(z:)E( 2 =−+−−+−−  
 k¿eda£RsaykñúgsMNMucMnYnkMupøicnUvsmIkar )E(  . 
 x¿sresr¦sTaMgBIrénsmIkar )E( CaragRtIekaNmaRt . 

20 ¿eK[BhuFa 
20092

2
1zz)z(P ⎟
⎠
⎞

⎜
⎝
⎛ −+

= EdlzCacMnYnkMupøic. 

 cUrrkGnuKmn_sMNl´énviFIEckrvag )z(P  nwg 1zz2 +−  
21 ¿eK[smIkar 0)i327(z)i44(z:)E( 2 =++++  
 k¿kMnt´¦s 1z  nig 2z  énsmIkar )E( Edl |z||z| 21 < . 
 x¿kñúgbøg´kMupøic )j,i,o(

→→

 eKtag C,B,A  CarUbPaBerogKña 
 éncMnYnkMupøic 21 z,z,i  . cUredAcMnucTaMgen£ . 
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 K¿GCaárIsg´énRbB&næ )2;B(,)2;A( − nig )1;C( −  . 
 cUrrkGahVikéncMnuc G  . 
22 ¿eK[sIVúténcMnYnBit )u( n  kMnt´RKb´ INn∈  eday ½ 
 1u;0u 10 ==  nigTMnaḱTMng n1n2n u4u3u −= ++  

 k¿eKtag n1nn u.
2

i3uz −
−= +   RKb´ INn∈  . 

 cUrRsayfa n1n z.
2

i3z +
=+  rYcKNna nu CaGnuKmn_ 

 én n . 
 x¿TajrktYTUeTAénsIVút )u( n  . 
23 ¿eK[sIVútcMnYnBit )a( n  nig )b( n  kMnt´eday ½ 

 
⎪
⎩

⎪
⎨

⎧

∈∀+=
−=

==

+

+

INn,bab
baa

1b;1a

nn1n

nn1n

00

 

 k¿tag nnn b.iaz +=  . cUrRsayfa n1n z)i1(z +=+   
 x¿cUrsresr 0z  nig nz  CaTRmg´RtIekaNmaRt . 
 K¿TajrktY na nig nb CaGnuKmn_én n . 
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24 ¿eK[sIVúténcMnYnkMupøic )z( n  kMnt´eday ½ 

 2z0 =  nig 
2

i12z
2
i1z n1n

−−
+

+
=+  

 Edl INn∈  . 

 k¿eKtag 1zw nn −=  . cUrRsayfa n1n w
2
i1w +

=+  

 x¿cUrsresr 0w  nig nw  CaTRmg´RtIekaNmaRt . 
 K¿cUrsresr nz CaTRmǵ )sini(cosrz nnnn θ+θ=  . 
25 ¿eK[smIkardWeRkTIBIr 0cbzaz:)E( 2 =++   
 Edl IRc,b,a,0a ∈≠ .snμtfa 0ac4b2 <−=Δ   
 ena£smIkar )E( man¦sBIrCacMnYnkMupøicqøaśKñaEdltageday  
 z  nig z .cMeBa£RKb́ Zn∈ eKyk nn

n zzS +=  . 
 cUrRsayfa 0cSbSaS n1n2n =++ ++  . 
 Gnuvtþn_ ½ edaymináćBnøatcUrKNnatémø  
 77 )3i1()3i1(M ++−=  
 

55 )2i1(
1

)2i1(
1N

+
+

−
=  
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26 ¿eKmancMnYnkMupøic i21z1 −=  nig i31z2 +−=  
 tag α nig β erogKñaCaGaKuym¨g´én 1z  nig 2z  . 

 cUrbgHajfa 
4
π

=β+α   . 

27 ¿eK[ ( )∑
=

θ=
n

1k
n kcosC  nig ( )∑

=
θ=

n

1k
n ksinS  

 k¿cUrbgHajfa 
z1
z1iSC

n

nn −
−

=+   
 Edl θ+θ= sin.icosz   . 

 x¿cUrRsayfa ⎟
⎠
⎞

⎜
⎝
⎛ θ

+
θ

θ

θ

=
−
−

2
nsin.i

2
ncos.

2
sin

2
nsin

z1
z1 n

 

 K¿Tajrktémøén nC  nig nS  . 

28 ¿eK[ ∑
=

⎟
⎠
⎞

⎜
⎝
⎛=

n

0k

k

n kxcos
xcosC  nig ∑

=
⎟
⎠
⎞

⎜
⎝
⎛=

n

0k

k

n kxcos
xsinS  

 k¿bgHajfa nn S.iC +  CaplbUksIVútFrNImaRténcMnYn 
 kMupøicmYy . 
 x¿Tajrktémøén nC  nig nS  . 
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29 ¿KNnaplbUk ½ 
 ( )∑

=
=

n

0p

p
nn pxcosCC  nig ( )∑

=
=

n

0p

p
nn pxsinCS  

 Edl 
)!pn(!p

!nCp
n −
=  . 

30 ¿eK[sIVúténcMnYnkMupøic )z( n  kMnt´eday ½ 

 
⎪⎩

⎪
⎨
⎧

∈∀
+

−
+

=

==

++ INn,z
2

i1z
2

i3z

1z,0z

n1n2n

10

 

 k¿eKtag n1nn zzw −= +  . 

 Rsayfa n1n w.
2

i1w +
=+  rYcTajfa 

n

n 2
2|w| ⎟
⎠

⎞
⎜
⎝

⎛
=  

 x¿kñúgbøg´kMupøic )j,i,o(
→→

 eKehA n10 M....,,M,M  
 CacMnucmanGahVikerogKña n10 z....,,z,z  . 

 eKtag ∑
=

+

⎯→⎯

⎟
⎠
⎞

⎜
⎝
⎛=

n

0k
1kkn ||MM||S  . cUrrklImIt nn

Slim
+∞→

 

31 ¿eK[cMnYnkMupøicBIr α nig β Edl 1|||| =β=α  

 nig 01 ≠αβ+  . bgHajfa 
αβ+
β+α

1
 CacMnYnBit . 
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32 ¿eK[cMnYnkMupøic 
i1
3i1z

−
+

=  
 k¿rkcMnYnKt́viC¢man n EdleFIV[ nz  CacMnYnBit . 
   KNna nz  cMeBa£témøtUcCageKén n EdlánrkeXIj . 
 x¿KNna n edIm,I[ nz  CacMnYnnim μitsuTæ . 
33 ¿eK[ zCacMnYnkMupøicmanm¨UDúlesμI 1 nigGaKuym¨g´ α . 
 cUrsresr 2zz1Z ++=  CaragRtIekaNmaRt . 
34 ¿kñúgbøg´kMupiøic )j,i,o(

→→

 cMnuc M CarUbPaBéncMnYnkMupøic ½ 
 θ+θ= sin.icosz  eday [;0] π∈θ  . 
 k¿cUrrksMNMuéncMnuc M . 
 x¿cMnuc N manGahVik z1zN +=  .  
 rksMNMucMnucNkalNaθepÞógpÞat́lkç&xNÐ& [;0] π∈θ . 

35 ¿eK[cMnYnkMupøic iyxz +=  nig 
i4z
i4zZ

−
+

=  
 Edl x nig y CacMnYnBit . 
 etI x nig y RtUvepÞógpÞat́lkç&xNÐ&ya¨gNaedIm,I[ Z ½ 
 k¿eTACacMnYnBit              x¿eTACacMnYnnim μitsuTæ . 
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36 ¿eK[cMnYnkMupøic z  epÞógpÞat́ 6|i53z2| =+−  
 ehIy M CarUbPaBén z  kñúgbøg´kMupiøic )j,i,o(

→→

 . 
 k¿cUrrk nig sg´sMNMuéncMnuc M . 
 x¿cUrkMnt´TItaMgéncMnuc M edIm,I[cMnYnkMupøic z  manGaKuy 
 m¨g´Gb,brma rYckMnt´rkGaKuym̈g´Gb,rmaena£ . 
37 ¿eK[cMnYnkMupøic z  epÞógpÞat́ 5|i68z| =+−  
 ehIy M CarUbPaBén z  kñúgbøg´kMupiøic )j,i,o(

→→

 . 
 1¿cUrrk nig sg´sMNMuéncMnuc M . 
 2¿cUrkMnt´TItaMgéncMnuc M edIm,I[cMnYnkMupøic z  manm̈UDúl ½ 
  k- Gb,brma ?                 x-Gtibrma ? 
38 ¿kñúgbøg´kMupøiceK[bIcMnuc M,A  nig 'M  manGahVik 
 erogKña z,i22 +  nig z.i  . 
 cUrkMnt́sMNMucMnuc M edaydwgfa 'M,M,A rt´Rtg´Kña . 

39 ¿eK[cMnYnkMupøic y.ixz +=  nig 
1z
3zZ

−
−

=  
 Edl IRy,x;1z ∈≠  . 
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 eKehA M CacMnucmanGahVik z  nig 'M  CacMnucmanGahVik 
 Z siStenAkñúgbøg´kMupøic )j,i,o(

→→

 . 
 k¿kMnt́sMNMucMnuc M kalNa 'M ERbRbYlelIGkß& )ox(  
 x¿kMnt´sMNMucMnuc M kalNa 'M ERbRbYlelIGkß& )oy(  

40 ¿eK[cMnYnkMupøic 
22

2

t1
t2.i

t1
t1z

+
+

+
−

=  Edl IRt∈  . 
 k¿cUrbgHajfacMnYnkMupøic z  manm̈UDúlefrRKb´témø t . 
 x¿M CarUbPaBén z  kñúgbøg´kMupiøic )j,i,o(

→→

 . 
 cUrkMnt´sMNMucMnuc M kalNa t ERbRbYltémø . 
41 ¿eK[GnuKmn_ 4x3x2x)x(f 23 +++=  

 cUrKNnalImIt 
1x

)1(f)x(flim
1x −

−
→

 . 

42 ¿eKmanGnuKmn_ 
1x

5x3x3x3x2)x(f
2

234

−
−++−

=  
 cUrKNnalImIt )x(flim

1x −→
 nig )x(flim

1x→
 . 

43 ¿eK[GnuKmn_ 
2xx

2xx)x(f
35

15

−+
−+

=  .  

 cUrKNna )x(flim
1x→

 . 
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44 ¿eK[GnuKmn_ 
x2cos1

x2sinx)x(f
−

=  
 cUrKNnalImIténGnuKmn_ )x(f  kalNa x xiteTACit 0 . 

45 ¿eK[GnuKmn_ 
⎪
⎪

⎩

⎪
⎪

⎨

⎧

=
π

≠

π

=

0x
2

0x
x2

)
2

x2cos(cos

)x(f 2

ebI

ebI  

 cUrsikßaPaBCab´énGnuKmn_ )x(f  Rtg´cMnuc 0x =  . 

46 ¿eK[GnuKmn_ 
1x

baxx)x(f
3

−
++

=  Edl 1x ≠  
 kMnt´BIrcMnYnBit a nig b edim,I[ 5)x(flim

1x
=

→
 . 

47 ¿KNnalImIt 
4x2x2x

1x21xlim
2

2

2x −+−+
−−−

→
 

48 ¿eK[GnuKmn_ 
1xxx

1x)1m(mx)x(f
n1n

m1m

+−−
++−

=
+

+

 
 Edl *INm∈  nig *INn∈  . 
 cUrKNnalImIt )x(flim

1x→
 . 

49 ¿eK[GnuKmn_ n32 nx...x3x2x)x(f ++++=  
 k¿KNnatémø )1(f  . 
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 x¿KNnalImIt 
1x

2
)1n(n)x(f

lim
1x −

+
−

→
  . 

50 ¿KNnalImIt ⎟
⎠
⎞

⎜
⎝
⎛ π

−
π

→ xcos2
xtanxlim

2
x

 

51 ¿eKmanGnuKmn_ 
x2

)xsinxcos()x(f
−π

=  Edl 
2

x π
≠  

 cUrrklImIténGnuKmn_ f  kalNa 
2

x π
→  . 

52 ¿eKmanGnuKmn_ 0x,
x

)
2

xcoscos(
)x(f

2
≠

π

=  
53 ¿cUrrklImIténGnuKmn_ f  kalNa 0x →  . 
54 ¿KNnalImItxageRkam ½ 

 k¿
1x

)4x3x2ln(lim
2

2

1x −
−+

→
 

 x¿
2

xtan

0x x
x2coselim

2

−
→

 

 K¿
)xln(tan
xsin21lim

4
x

−
π

→
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55 ¿KNnalImIt ½ 
 k¿ )x4x4x2x(lim 4 342

x
+−++

+∞→
 

 x¿ )xx6x(lim 3 23

x
−+

∞→
 

56 ¿cUrKNnalImIt ½ 

 k¿ ⎟
⎠
⎞

⎜
⎝
⎛ −

++++
+∞→ 3

n
n

n....321lim
2

2222

n
 

 x¿ 1a0,)a1)....(a1)(a1)(a1(lim n242

n
<<++++

+∞→
 

57 ¿KNnalImIt ½ 
 k¿ ( )xxxxlim

x
−++

+∞→
 

 x¿ ( )nxnxx...x2xxxlim 222

x
−++++++

+∞→
 

58 ¿eK[GnuKmn_ ½ 

 
3x

3x66....66)x(fn −
−+++++

=  
 man n ¦skaer . cUrKNna )x(flim n3x→

 .  
59 ¿cUrKNnalImItxageRkam ½ ( n ra¨DIkaĺ) 

 
3x

3x2x2....x2x2lim
3x −

+++++
→

  . 
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60 ¿cUrKNna 
)2n(n

1....
5.3

1
4.2

1
3.1

1Sn +
++++=  

 rYcKNnalImIt nn
Slim

+∞→
 . 

61 ¿eK[ f  CaGnuKmn_kMnt́ 0x ≥∀  eday ½ 

   x)x(f
2
xx

2

≤≤−  . eKtag ∑
= ⎥⎦

⎤
⎢⎣
⎡=

n

1k 2n )
n
k(fS  

 cUrKNnalImIt nn
Slim

+∞→
 . 

62 ¿eK[ 
1n
1n.....

13
13

12
12P

3

3

3

3

3

3

n +
−

××
+
−

×
+
−

=  
 cUrKNna nn

Plim
+∞→

 . 
63 ¿eK[sIVúténcMnYnBit )u( n  kMnt´eday ½ 

 1u1 =  nig 
2
n

n
1n u41

uu
+

=+  cMeBa£RKb´ *INn∈  

 cUrKNna )u.n(lim nn +∞→
 

64 ¿eK[sIVútcMnYnBit )a( n  kMnt´eday ½ 

 
⎪⎩

⎪
⎨
⎧

∈∀+=

=

+ INn,4a
3
2a

2a

n1n

0
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 k¿eKtag 12uv nn −=  .  
 Rsayfa )v( n CasIVútFrNImaRtrYcKNna nv CaGnuKmn_n. 
 x¿KNnalImIt nn

ulim
+∞→

 nig nn
Slim

+∞→
Edl ∑

=
=

n

0k
kn )v(S  

65 ¿eK[GnuKmn_ 
⎩
⎨
⎧

≥+
<++

=
1x2x3
1x1bxax

)x(f
2

ebI
ebI    

 cUrkMnt´cMnYnBit a nig b edIm,I[ f  manedrIevelI IR 
66 ¿f  CaGnuKmn_kMnt´elIcenøa£ [;0] ∞+   Edl 

 
⎪⎩

⎪
⎨
⎧

<<+

∈≥++
=

1x02x3

IRb,a;1x
x
xlnbax

)x(f
ebI

ebI  

 cUrkMnt´cMnYnBit a nig b edIm,I[ f  manedrIevRtǵ 1x =  
67 ¿cUrKNnaedrIevénGnuKmn_ )1eeln()x(f x2x ++=  
68 ¿eK[GnuKmn_ xx2 e)1x(e)x(f ++= −  
 cUrRsayTMnaḱTMng 0)x(f2)x('f3)x(f )3( =+−  
69 ¿eK[GnuKmn_ xcosxsin3xcosxsin)x(f 2266 ++=  
 k¿bgHajfaGnuKmn_ f  minGaRs&ynwg x . 
 x¿rklTæplen£eLIgvijedaycat́Tukfa f CaGnuKmn_Gefrx. 
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70 ¿eK[GnuKmn_ 
xln1
xln1y

+
−

=  
 k¿cUrrkEdnkMnt́énGnuKmn_en£ . 
 x¿cMeBa£RKb´xkñúgEdnkMnt´cUrRsayfa 0)y1('xy2 2 =++  
71 ¿eK[GnuKmn_ xcos)x(f =  
 k¿cUrKNnaedrIev )x(''f;)x('f  nig )x(f )3(  . 
 x¿edayeFIVvicartamkMenIncUrRsayfaedrIevTI n énGnuKmn_en£ 

 kMnt´eday )
2

nxcos()x(f )n( π
+=  . 

72 ¿eK[GnuKmn_ xsine)x(f x=  

 k¿KNna )x('f  rYcbgHajfa )
4

xsin(e2)x('f x π
+=  

 x¿edayeFIVvicartamkMenIncUrRsayfa edrIevTI n énGnuKmn_en£ 

 kMnt´eday )
4

nxsin(e)2()x(f xn)n( π
+=   

73 ¿eK[GnuKmn_ x2e)1x()x(f +=  
 k¿cUrKNnaedrIev )x(''f;)x('f  nig )x(f )3(  . 
 x¿edayeFIVvicartamkMenIncUrRsayfaedrIevTI n énGnuKmn_en£ 
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 kMnt´eday x2n)n( e)
2
n1x(2)x(f ++=   . 

74 ¿eK[GnuKmn_ 0x;xln)x(f >=  
 edayeFIVvicartamkMenIncUrRsayfaedrIevTI n énGnuKmn_en£ 

 kMnt´eday 
n

1n)n(

x
!n.)1()x(f +−=   . 

75 ¿eK[GnuKmn_ xe)xsin3x(cos)x(f +=  
 k¿cUrKNnaedrIev )x(''f;)x('f  nig )x(f )3(  . 
 x¿edayeFIVvicartamkMenIncUrRsayfaedrIevTI n énGnuKmn_ f  
 manrag ( ) x

nn
)n( e)xsinbxcosa(xf +=   

 Edl )a( n  nig )b( n  CasIVútcMnYnBitkMnt´elI *IN  
 eday nn1n baa +=+  nig nn1n abb −=+  . 
 K¿eKtag nnn b.iaz +=  . bgHajfa n1n z)i1(z −=+  
 rYcKNna nz  CaGnuKmn_én n . 
 X¿Tajrk na  nig nb  CaGnuKmn_én n . 
 g¿TajrkGnuKmn_ )x(f )n(  
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76 ¿eK[GnuKmn_ 
1x

baxx)x(f
2

2

+
++

=  . 

 sn μtfamancMnYnBit [
2

;
2

] ππ
−∈ϕ Edl 0)(tanf =ϕ . 

 cUrRsaybBa¢aḱfa ϕ+ϕ=ϕ 2cosa2sin)(tan'f  . 
77 ¿cUrkMnt´smIkarbnÞat´b¨£nwgExßekag 

1x
e2)x(fy:)c(

x

+
==  

 Rtg´cMnucEdlmanGab´sIusesμI 0 . 
78 ¿eKmanGnuKmn_ 

3x3x
12x9x2)x(f 2

2

+−
+−

=  
 edaymineRbIedrIevcUrrktémøbrmaénGnuKmn_en£ . 

79 ¿eK[GnuKmn_ 
bax

e)x(f
x

+
=  Edl a nig b CacMnYnBit 

 k¿KNna )x('f  nig )x(''f  . 
 x¿kMnt´BIrcMnYnBit a nig b edIm,I[GnuKmn_f  manGb,brma 
 es μI e Rtg´ 1x =  . 

80 ¿eK[GnuKmn_ 
x

xlnx)x(f +
=  Edl 0x >  

 KNnaedrIev )x('f .bgHajfaf mantémøGtibrimamYyRtUvkMnt´. 
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81 ¿eK[GnuKmn_ xlnb1ax)x(g ++=  manRkab )H(  . 
 bnÞat´ )D(  mansmIkar 1xy −=  . 
 kMnt´cMnYnBit a nig b edIm,I[bnÞat´ )D( b¨£nwgRkab )H(  
 Rtg´cMnuc )0;1(A  . 
82 ¿eK[GnuKmn_ )x1xln()x(f 2++=  
 k¿KNna )x('f  . 

 x¿cMeBa£RKb´ ]
3
4;

4
3[x∈  bgHajfa 8.0)x('f6.0 ≤≤  

 K¿edayeRbIvismPaBkMenInmankMnt´cMeBa£RKb´ ]
3
4;

4
3[x∈  

 cUrRsaybBa¢aḱfa ½ 

  2ln
5
3

5
x4)x1xln(2ln

20
9

5
x3 2 +−≤++≤+−  

83 ¿eKmanGnuKmn_ 2xx:g +6  kMnt´elI [,2[ ∞+−  
 edayeRbIvismPaBkMenInmankMnt´bgHajfacMeBa£RKb´ ]2;1[x −∈  

 eKán 
2
3x

2
12x

4
5x

4
1

+≤+≤+   . 
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84 ¿ f  CaGnuKmn_kMnt´elI [;0[ ∞+  eday ½ 

 
⎪⎩

⎪
⎨
⎧

=

>
++

=
−

0x0

0xe.
x

1xx
)x(f

x
1

2

2

ebI
ebI    

 k¿KNna 
x

)0(f)x(flim
0x

−
+→

  .  
 etIeKGacfay¨agNacMeBa£GnuKmn_ f  ? cMeBa£Rkabtag f  ? 

 x¿cMeBa£RKb´ [,0]x ∞+∈  bgHajfa x
1

4
e.

x
x1)x('f

−−
=  

 K¿KUstaragGefrPaBénGnuKmn_ f  . 
85 ¿cMeBa£RKb´cMnYnBit ba0 ≤<  cUrRsaybBa¢ak´fa ½ 

 
a

abalnbln
b

ab −
≤−≤

−  

86 ¿ cMeBa£RKb´cMnYnBit 
2

ba0 π
<≤<  cUrRsaybBa¢ak´fa ½ 

 
bcos
abatanbtan

acos
ab

22

−
≤−≤

−  
87 ¿cMeBa£RKb´ ]3;1[x −∈  cUrRsaybBa¢ak´fa ½ 

 2x3x2
3
4x

3
1

+≤+≤+     . 
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88 ¿kñúgtRmuyGrtUnrm¨al´ )j,i,o(
→→

 eK[bnÞat́mansmIkar ½ 
 x312y:)d( −=   . M CacMnucsSitenAelIbnÞat´ )d(   
 manGab́sIus r Edl 4r0 <<   . 
 Pnig Q CacMeNalEkgén M erogKñaelIGkß& )ox(  
 nig )oy(  . kMnt´témørbs´ r edIm,I[ctuekaN OPMQ   
 manépÞRkLaGtibrma. 
89 ¿ kñúgtRmuyGrtUnrm¨al´ )j,i,o(

→→

 eK[ExßekagmansmIkar  

2
x
8y:)c(

2
+=  . M CacMnucsSitenAelI )c(  manGab´sIus 

 r Edl 0r >  . Pnig Q CacMeNalEkgén M  
 erogKñaelIGkß& )ox(   nig )oy(  .  
 kMnt´témørbs´ r edIm,I[ctuekaN OPMQmanépÞRkLa 
 Gb,brma . 
90 ¿plbUkBIrcMnYnviC¢manesμI 120 . 
  kMnt´BIrcMnYnen£edaydwgfaplKuNrvagcMnYnTImYynwgkaerén 
 cMnYnTIBIrmantémøGtibrma . 
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91 ¿eK[á¨ra¨bUl 2xy:)P( =  ehIy C,B,A  CabIcMnuc 
 siStenAelI )P( .  eKdwgfa A nig B CaBIrcMnucman 
 Gab´sIuserogKña 1−  nig 2 ehIyC CacMnucmanGab́sIus r  
 Edl 2r1 <<−  . 
 kMnt´ r edIm,I[RtIekaN ABC manépÞRkLaGtibrma . 
92 ¿RtIekaNEkgmYymanbrimaRt m6  . 
 kMnt´RCugrbśRtIekaNen£edIm,I[épÞRkLavaGtibrma ? 
93 ¿RtIekaN ABC mYymanbrimaRt m6  nigmMu o60A =  . 
 kMnt´RCugrbśRtIekaNen£edIm,I[épÞRkLavaGtibrma ? 

94 ¿eK[á¨ra¨bUl 
2
xy:)P(

2

=   nigcMnuc )0;6(A  .  
 M CacMnucsiStenAelI )P(  manGab´sIus r . kMnt´témø r  
 edIm,I[ AM mantémøGb,brma ? 
95 ¿eK[ 2xx4y:)P( −=  nig 12yx2:)d( =+  . 
 M CacMnucsiStenAelI )P( manGab´sIus r .  
 kMnt´témø r edIm,I[ ))d(;M(d  mantémøGb,brma ? 
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96 ¿eK[RtIekaN ABC mYyEdlmanrgVas´RCúg ½ 
  cm6CA;cm8BC;cm10AB ===  . 
 M CacMnucmYyén ]BC[  Edl cmxCM =  . 
 eKtag MB4MA5T +=  . 
 cUrkMnt´xedIm,I[ T mantémøtUcbMputrYcrktémøtUcbMputén T ? 
97 ¿ekanbrivtþn_mYycarikeRkAEsV‘kaM cm8R =  .tag r nig h 
 erogKñaCakaMfasátnigkMBs´rbs´ekaNen£ . 
 kMnt´ r nig h edIm,I[ekanen£manmaDGb,brma ? 
98 ¿cUrkMnt´kMBs´rbs´sIuLaMgRtg´mYyEdlmanmaDGtibrmaehIy 
  GaccarikeRkAEsV‘mYyEdlmankaM cm34R =  . 
99 ¿kMnt´cm¶ayGb,brmaBIcMnuc )2;4(M eTAá¨ra¨bUl x8y2 =  . 

100 ¿ctuekaNEkgmYycarikkñúgeGlIb 1
225
y

400
x 22

=+   

 ehIyRCugrbs´ctuekaNen£RsbCamYynwgGkß&rbs´eGlIb . 
 k¿kMnt´vimaRtrbśctuekaNen£edIm,I[vamanépÞRkLaGtibrma ? 
 x¿kMnt´vimaRtrbśctuekaNen£edIm,I[vamanbrimaRtGtibrma ? 
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101¿eK[GnuKmn_ 
1x

)1x(2xln)x(f
+
−

−=  kMnt´cMeBa£ 0x >  
 k¿cUrKNnaedrIev )x('f  nigbBa¢ak´sBaØaén )x('f  . 
 x¿KNnalImIt )x(flim

0x +→
 nig )x(flim

x +∞→
 rYcKUstaragGefr 

 PaBénGnuKmn_ f  . 

 K¿cUrTajfaRKb́ 1x ≥  eKán 
1x

)1x(2xln
+
−

≥   . 

102 ¿eK[GnuKmn_ 1
2
xe)x(f

x
2
1

−−=  kMnt´RKb́ IRx∈  
 k¿KNnaedrIev )x('f  rYcsikßasBaØarbs´va . 
 x¿KNnalImIt )x(flim

x −∞→
 nig )x(flim

x +∞→
 rYcKUstaragGefr 

 PaBénGnuKmn_ f  . 

 K¿cMeBa£RKb´ IRx∈  cUrbgHajfa 1
2
xe2

x

+≥   . 

103 ¿eKmanGnuKmn_ xcos
24
x

2
x1)x(f

42

−+−=  
 k¿cUrKNnaedrIev )x(f,)x(''f;)x('f )3( nig )x(f )4(  . 
 x¿cMeBa£RKb´ 0x ≥  cUrbBa¢ak´sBaØa )x(f )4(  rYcTajrk 
 sBaØarbs´ )x(''f,)x(f )3(  nig )x('f  . 
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 K¿TajfaRKb´ 0x ≥  eKán 
24
x

2
x1xcos

42

+−≤  

104 ¿eK[GnuKmn_ x
432

e
24
x

6
x

2
xx1)x(f −++++=  

k¿cUrKNnaedrIev )x(f,)x(''f;)x('f )3( nig )x(f )4(  . 
 x¿cUrsikßasBaØa )x(f )4(  .  
 TajrksBaØarbs´ )x(''f,)x(f )3(  nig )x('f  . 
 K¿TajfaRKb´ IRx∈ eKán ½ 

   
24
x

6
x

2
xx1e

432
x ++++≥  

105 ¿k-cMeBa£RKb´ 0x ≥  cUrRsaybBa¢ak´vismPaBxageRkam ½ 

    x)x1ln(
2
xx

2

≤+≤−  

 x-eKBinitüsIVút )
n
n1)....(

n
41)(

n
11(P

3

2

33n +++=  . 
   edayeRbIvismPaBxagelI cUrrktémøGmén nPln  . 
 K-TajrklImItén nP  kalNa +∞→n  . 
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106 ¿eKBinitüsIVút ½ 

 )
n
nsin(...)

n
3sin()

n
2sin()

n
1sin(U

2222n ++++=  
 kMnt´cMeBa£RKb´cMnYnKt´Fm μCati n . 

 k¿cMeBa£RKb´ 0x ≥  cUrRsayfa xxsin
6
xx

3

≤≤−  . 
 x¿edayeRbIvismPaBxagelIen£cUrsresrkenßamGmén nU . 
 K¿TajrklImIt nn

Ulim
+∞→

 . 
107 ¿eKmansIVút ½ 

 
nn

1...
1n

1
n
1)

kn
1(S

n

0k
n +

++
+

+=
+

= ∑
=

 
 k¿cMeBa£RKb´ *INp∈  cUrRsaybBa¢aḱfa ½ 

   
p
1

p
1pln

1p
1

≤⎟
⎠

⎞
⎜
⎝

⎛ +
≤

+
 

 x¿cUrsresrkenßamGmrbs´ nS  rYcTajrklImIt nn
Slim

+∞→
 . 

108 ¿eK[sIVútcMnYnBitkMnt´RKb́ *INn∈  eday ½ 

 )
n
1...

9
1

4
11(

n
1S

3333n 2
++++=  
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 k¿cMeBa£RKb´cMnYnBit a nig b Edl ba0 ≤<   

  cUrRsayfa 
3 2

33

3 2 a
ab.

3
1ab

b
ab.

3
1 −

≤−≤
−  

 x¿KNnalImIt nn
Slim

+∞→
 . 

109 ¿cUrKNnalImIt 
nn

n...321lim
n

++++
+∞→

 

110 ¿eK[ f  CaGnuKmn_kMnt́eday 
)2x2x(2

x6x)x(f
2

2

+−
+

=  . 

 )c(  CaRkabtMnagén f  enAkñúgtMruyGrtUnrm̈al´ )j,i,o(
→→  . 

 k¿bBa¢ak´fa f  kMnt´cMeBa£RKb´ IRx∈  . 
 x¿KNnalImItén f  kalNa x xiteTACit ∞−∞+ ,  
  rYcTajfa )c( manGasIumtUtmYy. 
 K¿KNna )x('f rYcsikßasBaØarbśva .  
 Tajfa f  manFtibrmamYy nig Gb,brmamYyrYcKNnatémø 
 brmaTaMgena£ .                       
 X¿KUstaragGefrPaBén f  . 
 g¿KNnakUGredaenéncMnucRbsBVrvagExßekag )c(  nigGkß& 
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 TaMgBIréntMruynigcMnucRbsBVrvagExßekagCamYynwgGasIumtUtedk  
 c¿KNna )2(f  nig )3(f  . cUrsǵExßekag )c(  . 

111 ¿eK[ 0x,
x

4x4)x(g
2

≠
−

=  . )c(  CaRkabén g . 
 k¿KNnalImIt )x(glim,)x(glim

xx +∞→−∞→
 nig )x(glim

0x→
  

   rYcTajrkGasIumtUtén )c( . 
 x¿KUstaragGefrPaBén g . 
 K¿bgHajfa )c(  mancMnucrbt́mYyEdleKnwgrkkUGredaenva .

 X¿KNna )1(g,)2(g,)4(g −−  nig )4(g  . 
 g¿sg´Exßekag )c(  enAkñúgtMruyGrtUnrm̈al´ . 

112 ¿eK[GnuKmn_ 
4x9x6x

x9x6x)x(f
23

23

−+−
+−

=  manRkab )c( . 
 k¿cUrkEdnkMnt´énGnuKmn_ f  . 
 x¿KNnalImIt )x(flim,)x(flim

4x1x →→
 nig )x(flim

x ∞→
 . 

 TajbBa¢ak´smIkarGasIumtUtQr nig GasIumtUtedkén )c(  . 
 K¿KNnaedrIev )x('f  rYcsikßasBaØaén )x('f  . 
 X¿KUstaragGefrPaBén f  rYcKUsRkab )c(  . 
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113 ¿1¿GnuKmn_hkMnt´cMeBa£RKb´cMnYnBitxeday 1x2e)x(h x2 −−=  
 ehIymantaragGefrPaBdUcxageRkam ½ 

  x ∞−       0      ∞+  
)x('h    

)x(h   
 

 edayeRbItaragGefrPaBénGnuKmn_hcUrbBa¢ak´fa 1x2e x2 +≥  
 cMeBa£RKb´cMnYnBit x . 
 2¿f CaGnuKmn_kMnt́eday )1e)(1x()x(f x2 ++= − cMeBa£ 
 RKb´cMnYnBit x nigmanRkab )c(  . 
 k-KNna )x('f  nig )0('f  . bBa¢ak´faedrIev )x('f  nig 
 GnuKmn_ )x(h mansBaØadUcKñacMeBa£RKb´ 0x ≠  . 
 x-KNna )x(flim;)0(f

x −∞→
 nig )x(flim

x +∞→
 . 

 sg´taragGefrPaBénGnuKmn_ f  . 

 K-bgHajfa 2

xxx
)

e
1()

e
1()

e
x(1x)x(f +++=  . 

0  

∞+  ∞+
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 bgHajfabnÞat´ )D(  mansmIkar 1xy +=  CaGasIumtUt 
 eRTtén )c(  enAxag ∞+  . 
 X¿sikßaTItaMgrvagRkab )c(  nigbnÞat´ )D(  . 
 g¿bnÞat́ )(Δ  mYyRsbnwgbnÞat´ )D( ehIyb¨£nwgRkab )c(  
 Rtg´ M . kMnt´kUGredaen M nigsresrsmIkarén )(Δ . 
 c-sǵbnÞat´ )(;)D( Δ nigRkab )c( enAkñúgtRmuyGrtUnrma¨l´ 
   )j,i,o(

→→

 EtmYy . eK[ 7.2e =  . 
114 ¿1¿f  CaGnuKmn_kMnt´elI IR eday 1e)x1()x(f x −−=  
 KNna )x('f  . sǵtaragGefrPaBén f  . 
 (minác´KNnalImItRtg´ ∞−  nig ∞+  ).rksBaØa )x(f   
 2¿gCaGnuKmn_kMnt́elIIR eday x2e)x2()x(g x −+−=  
 k¿KNna )x(glim

x ∞→
 nig )x(glim

x +∞→
 . KNna )x('g . 

 edayeRbIlTæplEdlánenAsMnYrTI1¿cUrsikßasBaØaén )x('g  
 rYcsg´taragGefrPaBénGnuKmn_ g . 
 x¿bgHajfaExßekag )c( tagGnuKmn_ g man x2y:)D( −=  
 CaGasIumtUteRTtkalNa −∞→x  . 
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 bBa¢ak´TItaMgénExßekag )c(  eFobnwg )D(  . 
 K¿kMnt´smIkarbnÞat´b¨£nwgExßekag )c( EdlRsbnwg )D( . 
 X¿rkkUGredaencMnucrbt́rbs´Exßekag )c(  . 
 g¿sg´Exßekag )c( kñúgtRmuyGrtUnrm̈al´ )j,i,o(

→→

. 

115 ¿f CaGnuKmn_kMnt´cMeBa£ 0x > eday ⎟
⎠
⎞

⎜
⎝
⎛+=

x
xln21)x(f  

 ehIymanRkab )c(  . 
 1¿KNna )x(flim

0x +→
 nig )x(flim

x +∞→
 .  

 kMnt´smIkarGasIumtUtQr nig edkénRkab )c(  . 
 2¿KNnaedrIev )x('f nigsikßasBaØaén )x('f  . 
 sg´taragGefrPaBén f  . 
 3¿kMnt´kUGredaencMnucRbsBV A rvagRkab )c( nig 1y:)D( =  
 kMnt´smIkarbnÞat´ )L( Edlb¨£Rkab )c( RtǵA. 

 4¿KNna )
2
1(f  . sǵbnÞat´ )L( GasIumtUtnigRkab )c(  

 enAkñúgtRmuyEtmYy . eKyk 7.02ln,7.0
e
2,7.2e ===  
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116 ¿eK[ x;1xxlnxy +−=  CacMnYnBitviC¢man . 
 1¿rklImIt )x(flim

0x +→
 nig )x(flim

x +∞→
 . 

 2¿KNnaedrIev )x('f  rYcsikßasBaØaén )x('f . 
 KNnatémøbrmaén f  . 
 3¿KUstaragGefrPaBénf  . 
 4¿KNna )2(f  . rk x ebI 1)x(f = .eK[ 69.02ln = . 
 5¿sg´Rkabénf kñúgtRmuyGtUnrmäl´ . 

117 ¿eKmanGnuKmn_f kMnt´eday 
xx2x
6x20x5)x(f

23

2

++
++

=  

 1¿sresr f  Carag 
2)1x(

C
1x

B
x
A

+
+

+
+  Edl B;A  

 nig C CacMnYnefrRtUvkMnt´ . 

 2¿KNnaGaMgetRkal dx.
xx2x
6x20x5

23

2

∫
++
++  

118 ¿eK[ 
3x2x

6xx)x(g
2

2

−−
−+

=  
 1¿kMnt´cMnYnBit n,m  nig p edIm,I[eKán ½ 
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3x

p
1x

nm)x(g
−

+
+

+= cMeBa£RKb´ [3,1]x −∈  

 2¿KNna ∫=
2

0
dx).x(gI  . 

119 ¿GnuKmn_ f kMnt´eday 
2x

xx2

)e1(
1ee)x(f

+
++

=  

 cMeBa£RKb´cMnYnBit x . 

 1¿kMnt´cMnYnBitAnigB edIm,I[ 
2x

x

)e1(
e.BA)x(f

+
+=  

 2¿KNnaGaMgetRkalkMnt́ ∫=
1

0
dx).x(fJ  . 

120 ¿eK[GnuKmn_ )x1xln()x(f 2++=  
 k¿cUrKNnaedrIev )x('f  . 

 x¿KNna ∫
+

=
4
3

0
2

dx.
x1

1I  

121 ¿eK[GnuKmn_ 
2x1

x)x(f
+

=  

 k¿bgHajfa 
22 x1)x1(

1)x('f
++

=  
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 x¿KNna ∫
++

=
3
4

0
22 x1)x1(

dxI  
 

122 ¿k¿KNnaedrIevénGnuKmn_ xxtan)x(f −=  . 

 x¿Tajrktémøén ∫

π

=
4

0

2 dx.xtanI  
123 ¿k¿KNnaedrIevénGnuKmn_ xxlnx)x(f 2 −=  . 
 x¿Tajrktémøén ∫=

e

1
dx.xlnxI  . 

124 ¿eK[GnuKmn_ 
xsinxcos

xcos)x(f
+

=  
 k¿kMnt´BIrcMnYnBit AnigB edIm,I[GnuKmn_f GacsresrCarag 

   
xsinxcos

)xsinx(cosBA)x(f
+
−

+=  

 x¿KNna ∫= dx).x(fI  . 

125 ¿eK[ ∫

π

=
4

0

2 dx.xcosI  nig ∫

π

=
4

0

2 dx.xsinJ  
 k¿cUrKNna JI +  nig JI −  . 
 x¿Tajrktémøén I nig J . 
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126 ¿eK[GnuKmn_ xe)xsinx(cos)x(f +=  
 k¿cUrKNnaedrIev )x('f  . 
 x¿cUrKNna ∫

π

=
0

x dx.xcoseI  . 

127 ¿eK[GnuKmn_ 
1x

1xx4)x(f
3

2

+
+−

=  
 k¿kMnt´bIcMnYnBit c,b,a  edIm,I[án ½ 

   
1xx

cbx
1x

a)x(f
2 +−

+
+

+
=  

 x¿KNnaGaMgetRkal dx.
1x

1xx4I
2

0
3

2

∫
+
+−

=  

128 ¿cUrKNnaGaMgetRkal ∫
+

−
= dx.

x5cos21
x7cosx8cosI  

129 ¿eK[ )x(f  CaGnuKmn_kMnt´kñúgcenøa£ ];0[ π  . 

 k¿cUrbgHajfa ∫∫
ππ π

=
00

dx).x(sinf
2

dx.)x(sinfx  

 x¿KNnaGaMgetRkal ∫
π

+
=

0
2

dx.
xcos1

xsinxI  
130 ¿eK[GnuKmn_ )x(f kMnt´elI ]b;a[ Edl )x(f)xba(f =−+  

 cUrRsayfa ∫∫
+

=
b

a

b

a
dx).x(f

2
badx).x(fx  . 
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 Gnuvtþn_ ½ KNna ∫
π

=
0

4 dx.xcosxsinxI   . 

131 ¿k¿cUrRsayfa ∫ ∫ −=
a

0

a

0
dx).xa(fdx).x(f  

 x¿Gnuvtþn_ ½ KNna ∫

π

+=
3

0
dx.)xtan31ln(I  

132 ¿eK[sIVút ∫
+

=
1

0
2

n

n dx.
x1

xI  Edl INn∈  
 k¿cUrKNna 0I  nig 1I  . Rsayfa )I( n CasIVútcu£ . 

 x¿cUrbgHajfa 
1n

1II 2nn +
=+ +  cMeBa£RKb´ INn∈  . 

 K¿cUrbgHajfa 2n;
)1n(2

1I
)1n(2

1
n ≥∀

−
≤≤

+
 . 

 X¿cUrKNna nn
Ilim

+∞→
 nig )nI(lim nn +∞→

 . 

133 ¿eK[sIVút ∫

π

=
2

0

n
n dx.xsinI  Edl INn∈  

 k¿cUrKNna 0I  nig 1I  . Rsayfa )I( n CasIVútcu£ . 
 x¿cUrsresrTMnak´TMngrvag nI  nig 2nI +  . 
 K¿cUrKNnaplKuN 1nnn I.IP +=  CaGnuKmn_én n . 
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 X¿KNnalImIt 
1n

n

n I
Ilim
+

+∞→
 nig 

2n

n

n I
Ilim
+

+∞→
 . 

 g¿cUrRsayfa ( )
2

I.nlim nn

π
=

+∞→
  . 

 c¿rkrUbmnþsRmab´KNna nI  . 
134 ¿eK[GaMgetRkal ³ 
        ∫ −= dx.xcoseI 2x2     nig  ∫ −= dx.xsineJ 2x2  
 k-KNna JI +  nig JI −  
 x-Tajrk I  nig J  . 
135 ¿eK[GaMgetRkal ³ 
        ∫= dx.xcosxI 2   nig  ∫= dx.xsinxJ 2  
 k-KNna JI +  nig JI −  
 x-Tajrk I  nig J  . 
136 ¿eK[GaMgetRkal ³ 
       ∫ +

+
= − dx.

xe
1xI x  nig dx.

xe
1eJ x

x

∫ +
−

= −

−  
 KNna J,JI +  rYcTajrk I  . 
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137 ¿eK[GaMgetRkal ∫ ∈= INn,dx.xsinI n
n  . 

 k> KNnatY 0I nig 1I  . 
 x> rkTMnak;TMngrvag nI  nig 2nI −  . 
 K> KNna ∫= dx.xsinK 7  . 

138 ¿eKeGayGaMgetRkal ³  ∫

π

− ∈=
2

0

*1n3
n INn,xcosxsinI   

 k-KNna  nI  CaGnuKmn_én n  . 
 x-eKtag ( )∑

=
=++++=

n

1k
kn321n II.......IIIS   . 

 cUrbgðajfa  ( )( )
*

n INn,
2n1n

3n2
2
3S ∈

++
+

−=   ? 
 K-KNnalImIt  nn

Slim
+∞→

  . 

139 ¿eKeGayGaMgetRkal  ∫

π

∈=
2

0

n2
n INn,dx.xcosxsinI  

 k-RsaybBa¢ak;fa ( ) INnn ,I ∈  CasIVútcuH rYcKNna 0I  nig 1I  . 
 x-epÞógpÞat;facMeBaHRKb; 2n ≥  eKman  2nn I.

2n
1nI −+

−
=   . 

 K-eKtag 1nnn I.IP −=  Edl 1n ≥  . 
KNna nP  CaGnuKmn_én n  rYcKNnalImIt ( )n

2

n
P.nlim

+∞→
  . 
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X-eKtag ( )∑
=

=++++=
n

1k
kn321n PP........PPPS   . 

 bgðajfa ( )
( )( )2n1n

3nn.
8

Sn ++
+π

=   rYcTajrklImIt nn
Slim

+∞→
 . 

 g-KNnaplKuN n321n S....SSS ××××=Π  CaGnuKmn_én  n   
 c-KNna n2I  nig 1n2I +  CaGnuKmn_én n  . 
140 ¿eK[sIVút ( )

∫
+

=
a1n

na
2n xcos

dxI   nig ( )
0a,INn,

xcos
dxJ *

a1n

a
2n >∈= ∫

+  . 
 k-bgðajfa nn321 JI....III =++++  . 
 x-KNna nI  nig nJ  CaGnuKmn_én n  . 
 K-eRbIlTæplxagelIcUrbRgYmplbUk ³ 
    ( ) ( )a1ncosnacos

1.........
a3cosa2cos

1
a2cosacos

1Sn +
+++=  

141 ¿eKeGaysVIút  ( )
( )

INn,dx.xlncosI
n

1n

e

e
n ∈= ∫

π−

π+−

  
 k-RsaybBa¢ak; ( ) INnn ,I ∈  CasVIútFrNImaRt .  
 x-sresrkenSam nI CaGnuKmn_énn .  
 K-KNnaplbUk n210n I...IIIS ++++= rYcTajrk nn

Slim
+∞→

.  
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142 ¿eKeGayGaMgetRkal³  
( ) ∫

+
−

+

+
++

+

+
+

+

+
+

+

+
=

t

0
22222n dx).

1x

nx2

nxx

nx2...
x3x

3x2

x2x

2x2

xx

1x2(tI        
 k-KNnakenSam ( )tIn  .  

 x-KNnalImIténkenSam  ( )tIn   kalNa   +∞→t .  
143 ¿eK[ f  CaGnuKmn_ manxYb pnigkMnt;elI ( )[ ]p1n,np +   

cMeBaHRKb;  INn∈ nig 1a,0a ≠> . 
eKtag ( )( ) dx.xf.aI p1n

np
x

n ∫
+=   . 

k-Rsayfa ( ) INn,In ∈ CasIVútFrNImaRt. 
x-sresr nI CaGnuKmn_én  n nig 0I  . 
K-Gnuvtþn_ cUrKNna 

( )

∫
π+

π
=

1n

n

x
n dx.x2cos.eI  . 

144 ¿ eKeGayGaMgetRkal  

        
( )

...718,2e,INn,dx.
x1

xI
e

1
2

1n2

n =∈
+

= ∫
+−

 
k-cUrKNnatY 0I  . 

x-cUrbgðajfa³ ( ) 2n2

2n2

n1n e.1n2
1eII

+

+

+ +
−

=+  . 

K-cUrRsaybBa¢ak;vismPaB ³ 
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    ( ) 1x,x
2
1

x1
xx

2
1 n2

2

n2
1n2 ≥∀≤

+
≤ −

−
+−  . 

X-KNnalImIt nn
Ilim

+∞→
 nig ( )nn

nIlim
+∞→

 . 
145 ¿KNnaGaMgetRkal ³ 

       ∫∫

ππ

+
=

+
=

2

0
nn

2

0
nn xcot1

dxJ
xtan1

dxI nig  
146 ¿eK[GaMgetRkal³ 
       ∫

+

=
1n

n

e

e
2n dx.

x
xlnI   ....71828,2e,INn =∈∀  

k-cUrbgðayfa  
n

1nnn e
1

e
11

e
1n

e
nI ⎟

⎠
⎞

⎜
⎝
⎛
⎟
⎠
⎞

⎜
⎝
⎛ −+⎟

⎠
⎞

⎜
⎝
⎛ +

−=
+

 

x-KNna nn
Ilim

+∞→
 . 

K-KNnaplbUk ( ) n210

n

0k
kn I....IIIIS ++++== ∑

=

  . 
    TajbBa¢ak;lImIt 

nn
Slim

+∞→
 . 

147 ¿eK[sIVútcMnYnBit ( ) INn,In ∈ eday ³ 

      ∫

π

=
2

0

n
n dx.nxcosxcosI  

      k-KNnatY 0I  nig 1I  . 
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x-Rsayfa )I( n CasVIútFrNImaRt rYcKNnatYTUeTA  nI   
CaGnuKmn_én n. 
K-rkplbUk 

n310n I...IIIS ++++= rYcKNna 
nn

Slim
+∞→

. 
148 ¿eK[sVIút ∫

π

∈=
4

0

n
n INn,dx.xtan.tanI  

k-KNnatY 0I  rYcbgðajfa  nI RKb; INn∈  CasVúItcuH . 
x-KNna  2nn II ++  CaGnuKmn_énn . 
K-RsayfacMeBaHRKb; 

1n2
1I

3n2
1:*INn n −

≤≤
+

∈  

rYcKNnalImIt  nn
Ilim

+∞→
nig  nn

nIlim
+∞→

. 
149 ¿eKeGayGnuKmn_³  

( )
( )

∫
+

− ⎟
⎠
⎞⎜

⎝
⎛ =∈==

x1n

nx

t
n ...71828.2eINn;dx.exfy 2  

k-KNnaedrIev ³ ( )x'f'y n=  
x-cMeBaHRKb; *INn∈   eKsn μt ( )1'f nn =Ω . 
KNna  

n321n ...S Ω++Ω+Ω+Ω=  rYcTajrk  
nn

Slim
+∞→

. 
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150 ¿eKeGayGnuKmn_BIr ( )xf  nig ( )xg  kMNt;kñúg[ ]b,a . 
k-cUrRsaybBa¢ak;eGayeXIjfa³ 

( ) ( ) ( ) ( )∫ ∫∫ ×≤
b

a

b

a

22
b

a
dx.xgdx.xfdx.xgxf . 

x-Gnuvtþn_³ cUrRsaybBa¢ak;vismPaB  
    ( )4

1
22

1

0
2

ba
2

dx.
x1

xsinbxcosa
+

π
≤

+
+

∫ IRb,a ∈  

151 ¿eKeGaysVúIt³   ∫
+−

=
1

0
2

n

n dx.
1xx

xI  
    k-KNnatY 0I  nig 1I . 

 x-rkTMnak;TMngrvag 1nn I,I + nig 2nI + . 
 K-Gnuvtþn_³ cUrKNna   ∫

+−
=

1

0
2

4

dx.
1xx

xk . 

152 ¿eK[GaMgetRkal 
( ) ⎥

⎦

⎤
⎢
⎣

⎡
+
−

+
= ∫

λ

+∞→λ
dx.

1x
1x.

x1
1limI n

1
2n

 . 

             k-cUrbgðajfa 
1n

n.
2
1In +

=  rYcTajrk nn
Ilim

+∞→
. 

             x-KNnaplKuN ( ) n321

n

1k
kn I.......I.I.IIP == ∏

=
  

             CaGnuKmn_én n  . 
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153 ¿KNnaGaMgetRkal ∫
+

=
1

0
4 1x
dxI   . 

154 ¿KNnaGaMgetRkal ∫ −+−=
4

0

23 dx.|6x11x6x|12I  
155 ¿eK[GaMgetRkal ½ 

 
∫

∫

π

π

++
+

=

++
+

=

2

0
nn

n

n

2

0
nn

n

n

dx.
xcosxsin1

xcos21J

dx.
xcosxsin1

xsin21I
 

 k¿cUrRsayfa nn JI =  . 
 x¿Tajrktémø nI  nig nJ  . 
156 ¿eK[GaMgetRkal ∫=

1

0

x3 dx.exI  
 k¿kMnt´cMnYnBit d,c,b,a  edIm,I[GnuKmn_kMnt´eday 
 x23 e)dcxbxax()x(F +++=  CaRBImITIvrbs´GnuKmn_ 
 x3ex)x(f =  elI IR . 
157 ¿eK[smIkarDIepr¨g´Esül 0y4'y4''y:)E( =+−  
 k¿eda£RsaysmIkar )E(  . 
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 x¿kMnt´GnuKmn_ )x(g  CacemøIymYyrbś )E(  ebIeKdwgfa 
 Rkab )c( tagGnuKmn_ gb¨£bnÞat´ 2xy += Rtǵ )2;0(A  
158 ¿eda£RsaysmIkarDIepr¨g´Esül 0y2'y2''y:)E( =+−  
 ebIeKdwgfa 1)0(f =  nig 3)0('f =  . 
159 ¿1¿eda£RsaysmIkar ½ 
 )E(0)x(g6)x('g5)x(''g =+−  
 2¿rkcemøIy )x(g mYyénsmIkar )E( Edl 1)0('g,0)0(g ==  
160 ¿eda£RsaysmIkarDIepr¨g´Esül 0y4''y =+  
 ebIeKdwgfa 1)0('y;1)0(y −==   . 
161 ¿1¿eda£RsaysmIkar 0y4''y:)E( =+  
     ( 1y  CacemøIyrbs´ )E(  ) . 
 2¿rkcemøIyénsmIkar )E( edaydwgfa 4)0('y,1)0(y ==  
 3¿kMnt´ a nig b edIm,I[GnuKmn_ bax)x(f +=   
 CacemøIyénsmIkar 1xy4''y:)F( −=+  . 
 4¿bgHajfaebI )x(f  CacemøIyén )F(  ena£ )x(fy1 +  
 CacemøIyrbśsmIkar )F(  . 
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162 ¿k¿eda£RsaysmIkar 0y9''y:)E( =+  . 
 x¿rkcemøIy )E( Carag )xcos(r ϕ+ ebI 3)0('y,1)0(y −== . 
163 ¿eK[smIkarDIepr¨g´Esül ½ 

 
17x30x15x2y2'y3''y:)F(

0y2'y3''y:)E(
23 −+−=+−

=+−  

 k¿eda£RsaysmIkar )E(  ( tag )x(h  CacemøIysmIkar ). 
 x¿ )x(P  CaBhuFadWeRkTIbICacemIøymYyrbśsmIkar )F(  . 
 cUrkMnt´rkBhuFa )x(P  . 
 K¿cUrRsayfaGnuKmn_ )x(P)x(hy +=  CacemøIyTUeTA 
 rbs´smIkar )F(  lu£RtaEtGnuKmn_ )x(h  CacemøIy )E( . 
 X¿TajrkcemøIyrbś )F(  . 
164 ¿eK[smIkarDIepr¨g´Esü ½ 
 xe)1x(y4'y4''y:)E( −=+−  
 k¿kMnt´BIrcMnYnBitanigb edIm,I[GnuKmn_ xe)bax()x(f +=  
 CacemøIymYyrbśsmIkar )E(  . 
 x¿cUrRsayfaGnuKmn_ )x(h)x(fy +=  CacemøIyTUeTA 
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 rbs´smIkar )E(  lu£RtaEtGnuKmn_ )x(h  CacemøIyTUeTA 
 rbs´smIkar 0y4'y4''y:)F( =+−  . 
 K¿eda£RsaysmIkar )F(  rYcTajrkcemøIyTUeTArbś )E( . 
165 ¿eK[smIkarDIepr¨g´Esül ½ 
 xe)xsinxcos3(2y4''y:)E( −=−  
 k¿kMnt´BIrcMnYnBit a nig b edIm,I[GnuKmn_ f  kMnt´eday½ 
 xe)xsinbxcosa()x(f += CacemøIymYyrbś )E(  . 
 x¿cUrRsayfaGnuKmn_ )x(h)x(fy +=  CacemøIyTUeTA 
 rbs´smIkar )E(  lu£RtaEtGnuKmn_ )x(h  CacemøIyTUeTA 
 rbs´smIkar 0y4''y:)F( =−  . 
 K¿eda£RsaysmIkar )F(  rYcTajrkcemøIyTUeTArbś )E( . 
166 ¿eK[smIkarDIepr¨g´Esül ½ 
 )xcosxsin3(2y5'y2''y:)E( +=+−  
 k¿kMnt´BIrcMnYnBit a nig b edIm,I[GnuKmn_ f  kMnt´eday½ 
 xsinbxcosa)x(f += CacemøIymYyrbś )E(  . 
 x¿cUrRsayfaGnuKmn_ )x(h)x(fy +=  CacemøIyTUeTA 
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 rbs´smIkar )E(  lu£RtaEtGnuKmn_ )x(h  CacemøIyTUeTA 
 rbs´smIkar 0y5'y2''y:)F( =+−  . 
 K¿eda£RsaysmIkar )F(  rYcTajrkcemøIyTUeTArbś )E( . 
167 ¿eK[smIkar x2 e)6x4x(y2'y:)E( ++−=−  
 k¿kMnt´BIrcMnYnBit b,a nig cedIm,I[GnuKmn_kMnt́eday½ 
 x2 e)cbxax()x(f ++=  CacemøIymYyrbs´ )E(  . 
 x¿cUrRsayfaGnuKmn_ )x(h)x(fy +=  CacemøIyTUeTA 
 rbs´smIkar )E(  lu£RtaEtGnuKmn_ )x(h  CacemøIyTUeTA 
 rbs´smIkar 0y2'y:)F( =−  . 
 K¿eda£RsaysmIkar )F(  rYcTajrkcemøIyTUeTArbś )E( . 
168 ¿eK[GnuKmn_ f  kMnt´nigmanedrIevelI [1;1] +−  eday½ 

 1)0('f =  nig ⎟
⎠

⎞
⎜
⎝

⎛
+
+

=+
xy1
yxf)x(f)x(f  

 cMeBa£RKb´ [1;1]x −∈ nig [1;1]y −∈  . 
 cUrkMnt´rkGnuKmn_ )x(f  . 
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169 ¿eK[ f  CaGnuKmn_kMnt´nigmanedIevelI [;0] ∞+  eday 
 1)1('f =  nig )y(f)x(f)xy(f:0y,0x +=>>∀  
 k¿RKb´ *INn∈  bgHajfa )x(fn)x(f n =  . 
 x¿cUrkMnt´rkGnuKmn_ )x(f  . 
170 ¿eK[GnuKmn_ f  kMnt´nigmanedrIevelI IR eday ½ 
 )0(f)0('f =  nig 

⎩
⎨
⎧

∈∀=+
>

IRy,x,)y(f)x(f)yx(f
0)x(f  

 k¿RKb´ *INn∈  bgHajfa [ ]nn )x(f)x(f =  . 
 x¿cUrkMnt´rkGnuKmn_ )x(f  . 
171 ¿eK[smIkarDIepr¨g´Esül ½ 
 x9x4'y2xy:)E( 2 +=+  
 k¿kMnt´ c,b,a  edIm,I[GnuKmn_ cbxax)x(f 2 ++=  
 CacemøIymYyrbśsmIkar )E(  . 
 x¿cUrRsayfaGnuKmn_ )x(g  CacemøIyrbśsmIkar )E(  
 lu£RtaEtGnuKmn_ )x(f)x(g)x(h −=  CacemøIyrbs´ 
 smIkarDIepr¨g´Esül 0'y2xy:)F( =+  . 
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 K¿eda£RsaysmIkar )F(  rYcTajrkcemøIyrbs´smIkar )E( . 
172 ¿kMnt´rkGnuKmn_ )x(fy =  ebIeKdwgfa ½ 
 1)0(f,1x2x4)x(fx2)x('f)1x( 32 =++=++  
173 ¿cUrkMnt´rkGnuKmn_ )x(fy =  ebIeKdwgfa ½ 

 
⎪⎩

⎪
⎨
⎧

==

−=
+

−
+

0)0(f)0('f

1x4)x('f
)1x2(

2)x(''f
1x2

1
2  

174 ¿eK[smIkarDIepr¨g´Esül 0y'y2''y:)E( =+−  
 k¿kMnt´rkGnuKmn_ )x(fy =  CacemøIyrbś )E(  ebIeKdwgfa 
   2)0(f =   nig 0)2(f =−  . 
 x¿KNna )x(flim

x −∞→
 nig )x(flim

x +∞→
 rYcTajrksmIkar 

 GasIumtUtedkénRkab )c(  tagGnuKmn_ f  . 
 K¿KNna )x('f  nigsikßasBaØa )x('f  . 
 KUstaragGefrPaBtagGnuKmn_ f  . 
 X¿ I CacMnucrbt´énRkab )c(  . kMnt´kUGredaenéncMnuc I 
 rYcsresrsmIkarbnÞat´ )T(  b¨£Exßekag )c( Rtǵ I . 
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 g¿cUrsg´bnÞat´ )T(  nig Rkab )c(  kñúgtMruyEtmYy . 
 c¿KNnaépÞRkLa )(S λ  énmNÐlbøg´x&NÐedayExßekag )c(  
 CamYynwgGkß&Gab´sIuskñúgcenøa£ ];0[ λ .KNna )(Slim λ

+∞→λ
. 

175 ¿kñúgtRmuyGrtUnrm¨al´eK[á¨ra¨bUl 
2
xy:)P(

2

=  
 ehIy A nig B CaBIrcMnucén )P(  Edl 2AB =  . 
 kMnt´kUGredaenéncMnuc A nig B edImI,[épÞRkLax&NÐeday 
 )P(  nig bnÞat´ )AB(  mantémøGtibrma . 
176 ¿kñúgtRmuyGrtUnrm¨al´eK[á¨ra¨bUl 2x4y:)P( −=   
 )D(  CabnÞat´manemKuNRáb́Tis m vilCMuvij )2;1(A . 
 kMnt´témø m edIm,I[épÞRkLax&NÐeday )P( nigbnÞat´ )D(   
 mantémøGb,brma . 
177 ¿KNnaépÞRkLax&NÐeday½ 
 2xy:)C( = nig 2xy:)d( +=  
178 ¿KNnaépÞRkLax&NÐedayExßekagBIrRbsBVKña ½ 
 2

1 xx4y:)C( −=  nig x2xy:)C( 2
2 −=  . 



lMhat́ nig dMeNa£Rsay  
 

 

 
- 169 - 

179 ¿KNnaépÞRkLaxNÐ&edayExßekag ½ 

 
2
3x2

2
x)x(fy:)C(

2

+−==  CamYYyGkß&Gab´sIus )ox(  
 Kñúgcenøa£ ]3;1[  . 

180¿eK[Exßekag 
xe1

2y:)c(
+

=  
 k¿KNnaépÞRkLa )(S α x&NÐedayExßekag )c( CamYyGkß& 
 Gab´sIuskñúgcenøa£ ];0[ α   . 
 x¿KNna )(Slim α

+∞→α
 . 

181 ¿xageRkamen£KWCaRkab )c(  tagGnuKmn_ 2xex2)x(f −=  
 
 
 
 

 
 

  

20 1

1

x

y

(C)
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 k¿KNnaépÞRkLa )(S α x&NÐedayExßekag )c( CamYyGkß& 
 Gab´sIuskñúgcenøa£ ];0[ α   . 
 x¿KNna )(Slim α

+∞→α
  

 182 ¿xageRkamen£KWCaRkab )c(  tagGnuKmn_ ½ 

 
1x3x2

3)x(f
2 ++

=  
 
 
 
 
 
 
 
 
 
 

 k¿KNnaépÞRkLa )(S α x&NÐedayExßekag )c( CamYyGkß& 
 Gab´sIuskñúgcenøa£ ];0[ α   . 
 x¿KNna )(Slim α

+∞→α
 . 

2 3 4-1

2

3

0 1

1

x

y

( C )
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183 ¿KNnaépÞRkLax&NÐedayExßekag 
1x

x4y:)c(
4

3

+
=  

 CamYyGkß& )ox'x(  kñúgcenøa£ ]1,0[  . 
184 ¿cUrRsaybBa¢aḱfaekaNbrivtþn_EdlmankMBs´ h nigkaMfas 

 átesμI r RtUvmanmaD hr
3
1V 2π=  . 

185 ¿cUrRsayfaEsV‘EdlmankaMesμI R RtUvmanmaD 3R
3
4V π= . 

186 ¿KNnamaDsUlIdbrivtþn_kMnt´ánBIrgVilépÞxN&ÐedayRkabtag 

 GnuKmn_ 1
2
x)x(f +=  CamYyGkß&Gab´sIuskñúgcenøa£ ]2;0[  

 CMuvijGkß&Gab´sIus . 

187 ¿eK[sIVút 
333n n
1....

3
1

2
11u ++++=  

 k¿cMeBa£RKb´ *INn∈  cUrRsaybBa¢aḱfa ½ 

 ∫∫ +≤≤
n

1
3n

n

1
3 x

dx1u
x

dx  

 x¿KNnaGaMgetRkal ∫=
n

1
3n x
dxI  
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 K¿KNnalImIt ⎟
⎠
⎞

⎜
⎝
⎛

+∞→ 3 2
n

n n
ulim   . 

188 ¿KNnaGaMgetRkal ∫

π

π
+=

3

6

2 dx.)xcotxtan(I   . 

189 ¿eK[GaMgetRkal ½ 

 ∫

π

+
=

2

0
dx.

xsin21
x2sinI  nig ∫

π

+
=

2

0
dx.

xsin21
xcosJ  

 k¿cUrKNna JI +   . 
 x¿cUrKNna J rYcTajrktémø I . 
190 ¿eK[ f  CaGnuKmn_kMnt´elI IR eday xe)x1()x(f −=  
 k¿cUrepÞógpÞat´fa )x('f2)x(''f)x(f =+ RKb́ IRx∈ . 
 x¿Tajrktémø ∫ −=

1

0

x dx.e)x1(I   . 

191 ¿cMeBa£RKb´ INn∈  eK[ ∫

π

=
3

0

n

n dx.
xcos
)x(sinI  

 k¿cUrKNna ∫
π
3

0

n dx.xcos)x(sin  rYcTajrk n2n II −+  
 CaGnuKmn_én n . 
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 x¿epÞógpÞat´faGnuKmn_ ⎟
⎠
⎞

⎜
⎝
⎛ π

+= )
42

xtan(ln)x(F   

 CaRBImITIvénGnuKmn_ 
xcos

1)x(f =  elI ]
3

;0[ π  . 
 K¿Tajrktémøén 210 I,I,I  . 
192 ¿edayeRbIGaMgetRkaltamEpñkcUrKNna ½ 
 ∫=

x

1

n
n dt.tlnt)x(I  Edl 1n ≥   . 

193 ¿eK[ ∫
π

∈−π=
0

n INn,dx.)nxcos()x(xI  
 edayeRbIGaMgetRkaltamEpñkcUrKNna nI  rYcbBa¢ak´ p2I  
 nig 1p2I +  . 

194 ¿eK[ ∫

π

+
∈=

4

0
1n2n INn;
xcos

dxI  
 k¿cMeBa£RKb´ 1n ≥  cUrbgHajfa ½ 

   
2

2I)1n2(In2
n

1nn +−= −  

 x¿Tajrktémø ∫

π

=
4

0
5 xcos

dxK   . 
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195 ¿cUrbgHajfa ( )∫ ∫

π

−π
=

4

0

x

0

5

1521
4415dx.dt.tcostsin  . 

196 ¿cMeBa£RKb´ INn∈  eK[GaMgetRkal ½ 

 ∫

π

−=
2

0

nx
n dx.xsineI   nig  ∫

π

−=
2

0

nx
n dx.xcoseJ  

 1¿cUrKNna 0I  nig 0J   
 2¿eKsn μtfa 1n ≥  . 
   k-edayeRbIGaMgetRkaltamEpñkcUrbgHajfa ½ 

   
⎪⎩

⎪
⎨
⎧

=+−

=+
π

−
2

n

nn

nn

eJnI

1JnI
 

   x-cUrTajrkkenßam nI  nig nJ  CaGnuKmn_én n . 
   K-KNnalImIt nn

Ilim
+∞→

 nig nn
Jlim

+∞→
  . 

197 ¿eK[sIVút )I( n  kMnt´RKb́ 1n ≥  eday½ 

 ∫ −=
1

0

xn
n dx.e)x1(

!n
1I  

 k¿cUrKNna 1I  . 
 x¿cUrbBa¢ak´ 1nI +  CaGnuKmn_én nI  rYcTajbgHajfaRKb´ 1n ≥  
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   eKán ∑
=

−=
n

0p
n )

!p
1(eI   . 

 K¿edayeRbIviFIGmcMeBa£GnuKmn_ xn e)x1( − kñúgcenøa£ ]1;0[  
   cUrrklImIt nn

Ilim
+∞→

 rYcTajbgHajfa ½ 
   )

!n
1....

!2
1

!1
11(lime

n
++++=

+∞→
  . 

198 ¿cUrKNnaGaMgetRkal ∫

π

+=
6

0
)xtan3ln(I  . 

199 ¿cUrKNnaGaMgetRkal ½ 

 dx.
x1

)x1ln(I
1

0
2∫

+
+

=   nig ∫
+

=
1

0
dx.

x1
xarctanJ  

200 ¿eK[ )x(f  CaGnuKmn_KUkMnt´elI ]a;a[−  . 

 k¿cUrRsayfa ∫∫ =
+−

a

0

a

a
x

dx).x(fdx.
q1
)x(f   

   Edl 1q;0q ≠>   . 
 x¿Gnuvtþn_ ½ 
 cUrKNna ∫

− +
+−

=
1

1
x

2

dx.
21

1|x|4x3I  
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201 ¿eK[ f  CaGnuKmn_Cab´kñúgcenøa£ ]b;a[  . 
 k¿cUrRsayfa ∫ ∫ −+=

b

a

b

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

 x¿KNna ∫

π

+=
4

0
dx).xtan1ln(I  . 

202 ¿cUrRsayfa ∫
−

=
+
−1979

1979
x

x

0
20091
20091   . 
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