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3-        
2 2

1

1n

n
k

u n
n k=

=
+∑  

                             

2 2
1

2 2
1

2

2
1

1

1 1

1 1

1

n

n
k

n

k

n

k

u n
n k

n kn
n

n k

n

=

=

=

=
+

=
+

=
 +  
 

∑

∑

∑
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):         نعتبر  ) [ ]2

1
0;1

1
f x x

x
= ∈

+
  

:             إذن 
1

1 n

n
k

k
u f

n n=

 =  
 

∑  

:           و منه 
( )

[ ]

1

0

1

0

lim

arctan

nu f x dx

x

=

=

∫  

                               lim
4nu
π=  

  

4-     
1

1
n

n
n

k

k
u

n=

 = + 
 

∏  

               ( )
1

1
ln ln 1

n

n
k

k
u

n n=

 = + 
 

∑  

):         نعتبر  ) ( ) [ ]ln 1 0;1f x x x= + ∈  

:             إذن 
1

1
ln

n

n
k

k
u f

n n=

 =  
 

∑  

:           و منه 

( )

( )

( ) ( )

1

0

1

0

1

0

lim ln

ln 1

1 ln 1

nu f x dx

x dx

x x x

=

= +

= + + −  

∫

∫  

                                       lim ln 2 ln 2 1nu = −  

2lnمتصلة على  xe: بما أن  2 1−  
ln:                   فإن  2ln 2 1lim nue e −=  

:                 و منه 
4

lim nu
e

=      
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