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10
.
6 Alternating SeriesAs

The As has the formAn "Un = -Un + V-V

An = -"Un and Un = An

When the As Converge ?

Theorem : As Test

The AS conv.
if :

1) Un > 0 Un
.

2) Un decreases for large n.
. (Un+ Un /

/LimUn = 0

But if lim Un 0 then As air
. by noterm test.

H -> x

Ex
.

Check conv.
or div

,
of ?

(Alternating Harmonic Seriesa 2I *10 .

21" I conv geometric series to
Apply AST: Un=> 0 On and too large n. Apply AST: Un = 10 .

21" -0 Un and too large n.

lim ! = 0 lim 10 . 21" = 0.
n-> N n ->

HencenEan conv. by AST. Henan conv. by AST.

s y-
2n+ 5him1 - MI

Ilim=
n + x 2n + 5) = 2 + 0

n->

N

Hencean div
. by term test Hencean div. by term test

Remark :

Th * -14
n= 1 N

div. Harmonic Series. Conv. Alternating HS
.

%"conv As

21 conv· AS. Rule: convby ASTif
H
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Absolute Convergence :

[an conv abs
.

if Elan conv

Ex
.

Check if the following series are conv.
abs.?

1 an conv. by AST since PO

land conv. by P-series Test. ① NoteD

Hence* 11 cour
·

abs. Any infinite series conv.
but not

n= 1 43

Abs. is called Conv
. Conditionally.

" an conv. by AST since PO & " conv
· conditionally if O < PK1

.

n= 1 uP
N

land div
.

Hasmonic Series. ,
1

conv.abs
.

if PI
ni

Hence* 111" conv.
but not conv.

abs.
n = 1 n

Remark : If Eland then Ian conv.
I works for Ex

.
11

That is if the infinite series cour· Abs.
then it is cour.

# CONVESE IS NOT TRUE

Ex
.

Check conv.
or div

,
of ?

n+1

1& 1 , , +SM Apply As *In Apply As
n = 1

limUS by nth term test

lim Un = 0 n is positive On and v for large n.
n ->

*
n3+ 1

Hence Hence Can conv
. by AST. also conv

.
abs

. Iby LCT Or DCT /n= 1
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Theorem : Alternating Estimation Theorem AET

Assumean Un = -V + Us-V

If we estimate I by finding the first sum ofa term

Sn = V.
- U. + Us - Vy +... + 11

*
Un ISnell

=-t

Then : 11 The remainder L-Su has same sign as An + 1.

2) The es = -su Un = and

3) Min [Sn
,

Sn+ ] < ( < Max[Sn
,

Sn+ 13

Ex
.

GivenH
1) Find L ? 5) Essos ? = L-Si = 0 . 119. Es

*an=-... geometric 6) Up ? Up = My = 121"

113= 0
.
319

71 Upper bound for the error ?

E < Vy > 0 . 11940 . 198

3) Remainder when n= 3 ? 8) Sy ? = So-11"= 0 . 321 .

L- Sz = 0 . 4-0 .
519 = -0.

119 9) Check min(S, Symax/Sz, Syl ?

"1dy ? = #119,
"

= -11" min 90 .519, 0 .3213 < 0 . 1 < max 90 .519, 0 .3213

Note that - has same sign as al. 0 .
32140 . % < 0 . 519

.

Ex
. Estimate -1 with essos of magnitude less than 5x15t ?

1241 !

< Exod find n

#N !> 5410- 0
> 141 !> 200000 Itoy

n = 3 61 > 2000002

n = 1 81 > 200000 X

n= 5 101 > 200000 v , n >

Y

S=1"1 = 1 -k+-+n- 0 (201!

by Calculator SS = 0. 54

To checkerson - Error = L-5 = 1-0 .54 >Vp

Us = as =
+11

101
= 16 = 0 . 275 x 100

Therefore 0 . 275x10
:

< 5X10
%
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