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Let 3 n  : n  3  3 n  2  3 n  1  n .Find lim
n
n5/23 n .

Solution1.

Let n : 2 n   1

4 nn  1n  2
. Since 2 n   n  2  2 n  1  n 

1
n  2  n  1

 1
n  1  n

 
n  2  n

n  2  n  1 n  1  n


 2
n  2  n  1 n  1  n n  2  n

then

n1   2
n  1  n n  n  1 n  1  n  1

 1

4 n  1nn  1
.

Noting that n  1  n  2 4 nn  1 , n  n  1  2 4 nn  1 and

n  1  n  1  2 4 n  1n  1 we obtain

n1   2
2 4 nn  1  2 4 nn  1  2 4 n  1n  1

 1
4 n  1nn  1

 0.

Also, using inequality a  b  2a  bwe obtain

n  1  n  2n  1  n  22n  1 , n  n  1  22n  1 ,

n  1  n  1  2  2n  2 n and, therefore,

n1   2

22n  1  22n  1  2 n
 1

4 n  1nn  1


 1

4 n2  1/4  n
 1

4 n2  1n
 1
4 n

1

n2  1
 1

n2  1/4


3

16 n  n2  1  n2  1/4 n2  1  n2  1/4
.

Since 0  n1  n5/2  3n5/2

16 n  n2  1  n2  1/4 n2  1  n2  1/4

then lim
n

n1  n5/2  0  lim
n

n  n5/2  0  lim
n

n1  n5/2  0.

Using the latter limit we can find asymptotic behavior of 3 n ,namely we will

find lim
n
n5/23 n .

We have lim
n
n5/23 n   lim

n
n5/2 2 n  1  2 n 

lim
n
n5/2 2 n  1  1

4 n  1n  2n  3
 2 n  1

4 nn  1n  2


lim
n
n5/2 1

4 nn  1n  2
 1
4 n  1n  2n  3

 lim
n

n1  n5/2  n  n5/2 

lim
n

n5/2

4 nn  1n  2n  3
n  3  n  1

4
lim
n
n1/2 n  3  n  3

8
.

Thus, 3 n   3
8n5/2

 3
8 nn  1n  2n  3n  4

.



Solution 2. (direct way to find lim
n
n5/23 n ).

We have 3 n  2 n  1  2 n 

n  3  2 n  2  n  1  n  2  2 n  1  n 

 2
n  3  n  2 n  2  n  1 n  1  n  3



2
n  2  n  1 n  1  n n  n  2



2
n  2  n  1

1
n  1  n n  n  2

 1
n  3  n  2 n  1  n  3

2 n  3  n  2 n  1  n  3  n  1  n n  n  2

n  3  n  2 n  2  n  1 n  1  n n  1  n  3 n  n  2


2 n  n  1n  2  n  1n  3  n  2n  3  3  n  nn  2  nn  1  n  1n  2

n  3  n  2 n  2  n  1 n  1  n n  1  n  3 n  n  2

2 n  1n  3  n  2n  3  nn  2  nn  1  3

n  3  n  2 n  2  n  1 n  1  n n  1  n  3 n  n  2

:

Since n  1n  3  n  2n  3  nn  2  nn  1  3 

n  1n  3  nn  1  n  2n  3  nn  2  3  n  1 n  3  n  n  2

n  1  n  2 n  3  n  3 
3 n  1  n  2

n  3  n
 3 

3 n  3  n  2  n  1  n

n  3  n
then

3 n 
6 n  3  n  2  n  1  n

n  3  n  2 n  2  n  1 n  1  n n  1  n  3 n  n  2 n  3

and, therefore, lim
n
n5/2  3 n  

lim
n

6n5/2  n  3  n  2  n  1  n

n  3  n  2 n  2  n  1 n  1  n n  1  n  3 n  n  2 n  3  n

6  4
64

 3
8


