MATHEMATICS
Introduction to Series
Infinite Series: - Let {u,} be a sequence of real numbers.
Let s;=u,
S,=U;+U,
S3=U;+U,+U;

then the sequence {s,} is called an infinite series. The number u, is called
the n' term of the series. The number s, is called the n* partial sum of

the series. The infinite series {s,} is denoted by

Some times the infinite series begins with u,. In this case
S;=Ugy+U;4
S,= Ug+u;+U,
S3= Up+u;+U,+U;

2. Uy

In this case we write the series as n=0

If the sequence {s,} converges to | then we say that Zu” converges to I.

> u, =l

The number | is called the sum of the series and we write n-0 . If the

sequence {s,} diverges then we say that Zu“ diverges.

Results



1. If Zu” converges to A, ZV” converges to B then Z(u“ +V")

converges to A+B

2. If Zu” converges to A, KER then Zku” converges to kA
3. If Zu” diverges and keR, k#0 then Zku” diverges to «
4, If Zu” and ZV” diverges then Z(un+vn) diverges

5. If Zu" converges and ZV” diverges then Z(un +V,) diverges

It u =0
6. If 2.Un converges then n—x "
) ] t u,=0
The converse of the above result need not be truei.e., if nN—>® then

u
Z " may or may not converge.

It u,=0 ZU .
Note: If n-ox then " ijs divergent

Problems

n+1
2

1. Prove that —N+2 js divergent.

u _n+1
A. Here ' n+2
1+1/n
it ou= it ML= /
n—ow " N—on+2 n>ol+2/n _ 1+0

" Zu" is divergent.

z n

2. Prove that —2n+1 js divergent.

n
u =
A. Here 2n+1

n—oo 1

It u- It 1
n—oo n->o2n+1 n = 2 +0



" Zu" is divergent

Series of non negative terms:-

If Zu" is a series of non negative terms then u,20,vn

If Zu" is a series of positive terms then u,>0,vn

DM =l4r4rfd———————
1) Geometric series:- The series n-0 is called

geometric series.
This series converges if 0< r<1 and diverges if r=1.

2) Auxiliary series (or) p-series:- The series

1 1 1 1
e

~nP =1_ID 20 3P
(p€R) is called auxiliary series.

This series is convergent if p>1 and divergent if p<1

1

1
r==- -
2 and 0< 2 <1

jn is convergent. Here
(2) 0 s divergent. Here r=3 and 3>1
(3) =M s convergent. Here p=2>1

(4) ~t is divergent. Here p=-2<1

(5) Zﬁ:gn% is divergent. Here p= % <1

(6) N is divergent. Here p=1

n=0 2 3 4 is called harmonic series.



REDIE
(7) nt N is divergent. Here p=0
1 =1
1 :Z 101

100 n=0 700 .
(8) = n.n® n*® js convergent. Here p>1
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I
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Comparison test (15 type):-

Theorem (1):- If Zu” and ZV” are two series of positive terms such

that

(i) 3 a +ve integer m and keR* such that

U, < kv,,vn=m (ii) 2.Vs is convergent then 2.U, is

also convergent.

Theorem (2):- If Zu" and ZV“ are two series

(i) 3 a +ve integer m and keR* such that

u, 2 kvn,Vn =m (i) ZVn is divergent then Zu” is also

divergent.
Problems
. |

1. Test the convergence of aon” +1

u, = 21
A. Let n“+1
We know that n?+1>n?, Vv n21
1 1

<_
= n°+1 n?

- U,<v,vnx>1

, ST

N* is convergent

n
where n

No

.. By comparison test first type, Zu” is convergent.
1

2. Test the convergence of “~2n° -1




w1
A. Let 2n° -1
We know that 2n3>n3, vn=1
= 2n3-1=2n?

1 1
7S_
= 2n°-1 n
v b
= Un<ann21Where n _n3
RESI
Now N is convergent

.. By comparison test first type, Zu” is convergent.



