GOVERNMENTIORANDHRAIPRADESH
COMMISSIONERATE OF COLLEGIATE EDUCATION

&
: MATHEMATICS
5 Dr. P.GURIVI REDDY
< Mr.SC.,Ph.D.,

SKR & SKR GOVT. COLLEGE FOR WOMEN
(A), KADAPA
drpgreddy69@gmail.com

Learn more at http://ccelms.ap.gov.in




CONTENTS

» Learning Outcomes

» Definitions of Convergent Series & Divergent Series
» lllustrations

» Basic properties of Infinite series

> References



L_earning Outcomes

» Able to get clear idea about the real numbers and real
valued functions.

» Obtain the skills of analyzing the concepts and applying
appropriate methods for testing convergence of a series.

>



Infinite Series: - Let {u,} be a sequence of real numbers.
Let s1=m
S2=u1+2

S3=Uu1+Huz+us

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

series. The number sy is called the n'® partial sum of the series. The infinite series {s,} is

denoted by

oo

du, (or) u,+u,+U;+...... (or) D u,.

n=1



Some times the infinite series begins with ue. In this case
S1=UgTy
So= Ug+tu;+u2

S3= g+ +H12+HU3

In this case we write the series as > U, If the sequence {s,} converges to | then we say that
n=0

Zun converges to 1. The number 1is called the sum of the series and we write Zun =1.

n=0

If the sequence {s,} diverges then we say  that ZLJr1 diverges.

Results

1. If Zun converges to A, Zvn converges to B then Z(un + Vn) converges to A+B

2. If > u, converges to A. keR then > ku, converges to kA

3. If > u, diverges and keR. k#0 then ) Ku, diverges to =



4. If > u,and ) v, diverges then » (u, +V,) diverges

n

If > u, converges and » Vv, diverges then > (U, +V,) diverges
6. If Zun converges then r|1t—><r u,=0
The converse of the above result need not be true 1.e.. if

It u, =0 then Zun may or 1Iay not converge.
N—w =

Note: If It u, =0 then Zun 1s divergent
N—0

Problems
n+1 .
1. Prove that Z is divergent.
n+
A. Here unzn—+1
n+2
1+1/n
It u,= It L +—/:1;'0
N—<0 N—oon+2 Nn—>x]14+2/n

. YU, is divergent.



2. Prove that ZL is divergent.

2n+1
A. Here un:L
2n+1
It u= It N _ gt i=l¥’0
N> n>»x2n+1  Noeo_ 1 2
2+—
n

S .U, is divergent

Series of non negative terms:-

It Zun is a series of non negative terms then u_>0,Vn

It Zun is a series of positive terms then u_> 0, Vn

1) Geometric series:- The series Zr” =1+r+r°+

n=0
geometric series.

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

1s called



. = 1 1 1 1
2) Auxiliary series (or) p-series:- The series = + + +
) \ (o) p ;np R TICT

(peR) 1s called auxiliary series.

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

Eg:-(1) Zin =D (1) is convergent. Here r = 1 amao<la
n=0 2 n=0 2 2

N | =

@
(2) D> 3"is divergent. Here 1=3 and 3>1
n=0

2. q .
(3) Z n—z 1s convergent. Here p=2>1
n=1

(4) > n? is divergent. Here p=-2<1

n=1

xw

(5) Zi: \/15 =Z 1% 1s divergent. Here p=%<l

n=0 N

(6) Z% is divergent. Here p=1

S T s 1s called harmonic series.

il i A I |
non 2 3 4



(7) Zl Z—IS divergent. Here p=0

o0

= z —— is convergent. Here p>1
n=_0

n=1 n.nm n100

Comparison test (1% type):-

Theorem (1):- If D> u, and Zvn are two series of positive terms such that
(i) 3 a +ve integer m and keR™ such that u_ < kv_,vn>m (i)
DV, is convergent then » U, is also convergent.

Theorem (2):- If Zun and Zvn are two series
(i) 3 a +ve integer m and keR™ such that u, = kv, ,vn=m (i)

DV, is divergent then Zun 15 also divergent.



Problems

i 1
1. Test the convergence of
. ;nz +1
A Letu, = ,,l
n-+1

We know that n*+1>n%. ¥ n=1

1 1

— <
n‘+1 n?

= u, <v,Vnz=1 where v = —
n

1 .
Now > v, = zn—z is convergent
. By comparison test first type. Zun 1s convergent.

2. Test the convergence of 22;
n

-1

A. Let Un S a—
2n° -1



We know that 2n®>n®. vn=1
= 2ni-1=n’

— 1 < 1

2n° -1 n’

= U, <V Vnz=1lwhere v, =

1
n®

1 .
Now > v = Zn—3 is convergent

.. By comparison test first type. Zun 1S convergent.
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