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Example 6. Consider the sequence3+4 
Examine (i) whether it is monotonic increasing or decreasing;

(ii) whether it is bounded above or below, and 
(ii) State whether it is convergent. [CP 2005] 

Solution: Here, "n 44 3n+4 3 33n +4 
n+31(12n+ 16-7)471 

1 
and n+13 3 3n+1)+4 

3 3n+4 3n+7J 

(3+4) (3n +7) 
>0 for n eN 

So, Mn+1>4n for all n EN. [N = set of natural numbers] 

Hence, the sequence {4,is monotonic increasing.
(ii) Again, 4 = 33n +4) 3 for all n EN 

:{4,is bounded above. 
every u, 20 the sequence is bounded below also. 

(ii) Since the sequence {4,} is monotonic increasing and bounded 

above, it is convergent.

n+I 
Example 7. If X, show that the sequence x, is strictly 

monotonic decreasing and hence prove that it is convergent. [C.RI996]

n+l 2n+1+111+1_)
Solution: Here, An2n+1 2 2n+1 2 2n+1

Similarly, n+1 = 
2L 2(n+1)+1 

-1 
Xm+1A2 22n+3 2n +1) (2n+1) (2n+3) 

<0, 

for all n EN
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So, <, 
and 

hence 
x,is a strictly 

monotonic 

decreasing 

Sequence. 

forneN 
Again, 2' 2(2n+ 1) 

So. f,} is bounded below 

Since the sequencexn 
is 

monotonic 
decreasing 

and 
bounded below, 

it is convergent. 

Example 8. If x, 
= 2+ (-1)"2-", 

show by 
definition 

that the sequence 

nis convergent. 

Solution: We have, |x, -2= 2" <E, 
where e is any positive number, 

however small. log 
i.e. n 

log 2 
if 2" <e, 2"> 

log 

Thus, by choosing an integer N>. log 2 

We have , -2 <e. for all n> N 

Hence converges to 2. i.c. {x,is convergent and its limit iss 2. 

Example 9. If x, = .sin, show that the sequence {x converges.

n 

nT| 
l-sin-sin

Solution:

Ssincesin 1,for all n e N. 

or, Since 0, by a previous Theorem's corollary limx, 

exists and limx, = 0 

Hence the sequence {x,= 2 is convergent.

Example 10. Evaluate lim 
n n 

[C.P 1985] 
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Solution: n- n" 

1+23+3+..+n° | 
= lim 

(+1)=l lim 1 = lim- 4n-a 4n n-o 

Example 11. Show that the sequencexn, 
where 

x = vnn + 1 -vn), is convergent. Find the limit. 

Vn+1-vn) (Vn+1+ vn) 
(n+1+Vn 

nn+1-n) 

Solution : We have 

n 1 

Vn+1+n Vn+1+n 1+1 
1 

Hence, lim x, = lim- 1 
1++1 

n o n- 

n 

So, the x,is convergent. 

2n +5 
Example 12. If Xn 6n-11 
find the least integer m, such that |x, 1hold ror n >m hold for n> m 

103 
2n +5 

Solution: Here, nón-11 

2n +5 
3 103 gves 6n 11 3 1000 

tor n> m 

1 
So, n 

26 26 
i.e, 36n-11)1000 36n-11) 1000 or, 

26 

6n > 11+ 
26000 i.e, 

3 

i.e. n>1446, for n>1, n>m 

Hence the least integer m is 1446. 

MATH II-3 
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Example 13. Use Cauchy criterion to show that 

) the sequence {x, defined by 

= 1-+-L+...+(-1)"" is convergent; 
23 4 

is 
ii) The sequence fx,}, where , = I++* n 

is 

divergent. 
Solution : (i) Choosing a positive integer m >n 

-Xp n+1 n+ 2 n+ 
...+-

m 

- <e 

n +1 

if n+1>, i.e. if n>-1 
E 

If we choose a positive integer N, such that N is greater than the integer 

part of-1), then l,n-X <e when n 2 N 

Hence the sequence converges by Cauchy's criterion. 

(ii) If we choose m=2n 
1 

2n n+1 n+2 

2n 

Thus -Xn is not less than any pre-assigned positive number. 

Hence, by Cauchy's criterion, the sequence is not convergent.

Again the sequence is monotonic increasing, and does not converge. 

Hence x, diverges to +oo 

Example 14. Use Cauchy's criterion to show that the sequence {x, 
Converges, when 

[C.P 1980] 
n! 
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Solution: Let e> 0 be arbitrary. We have 

1 

n! 1-23.4...n 2.2.2...2 2n-1 

X n+1)(n +2)! +..+ , if m> n 
m! 

t.m-T 

+..+ 
2-n-1 

m+l-m 

22 <e when 2- 
E 

2 

i.e. when n>1+log2 

Now, x,>0, asn>o -X, <e for n2N 

where N=[1+ log,]+1 i.e. xm-X<e for all n 2 N and m>n 

So, by Cauchy's criterion, {*, is convergent. 

-n+1 

Example 15. Show that the sequence n 

is convergent and converges to 0 if |a <l 

-n+1

Solution: Let x, = n! 

-+2 
Then X+ (n +1)! 


