
Calculate the limit

https://www.linkedin.com/groups/8313943/8313943-6416938280633323522

lim
n

1  1
n2

1  2
n2

. . . 1  n
n2

e

n

.

Solution by Arkady Alt , San Jose, California, USA.

Note that lim
n

1
e

k1

n

1  k
n2

n

 e limnan ,where an : ln 1
e

k1

n

1  k
n2

n



n 
k1

n

ln 1  k
n2

 1
2

,n  .

Since x  x
2

2
 ln1  x  x  x

2

2
 x

3

3
,x  0,1 then

n 
k1

n
k
n2

 k2

2n4
 1
2

 an  n 
k1

n
k
n2

 k2

2n4
 k3

3n6
 1
2



(*)
4n  1n  1

12n2
 an 

4n  1n  1

12n2


n  12

12n3
.

Noting that lim
n

4n  1n  1

12n2
 1
3
and lim

n

n  12

12n3
 0 we obtain

(by Squeeze Principle) lim
n
an  1/3 and, therefore

lim
n

1
e

k1

n

1  k
n2

n

 e1/3.

* n 
k1

n
k
n2

 k2

2n4
 1
2

 n 
k1

n
k
n2

 
k1

n
k2

2n4
 1
2



n
nn  1
2

 1
n2

 1
2

 1
2n4


nn  12n  1

6
 1
2


2n  1n  1

12n2


4n  1n  1

12n2
and n 

k1

n
k3

3n6
 1
3n5


n2n  12

4


n  12

12n3
.


