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15/11/17

Unit 2 : Sequences and Series - Lesson 6

Power Series

LI

e Know what a Power Series is.

e Find the sum to infinity of a power series.
sC

e Difference of partial sums technique.

e Sum to infinity of a geometric series.
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An infinite series is convergent if the sum
o infinity exists; otherwise it is divergent

A power series is an infinite series of the form :
r 2 3
ZG,.X =GO+GIX+02X +03X + ...

where x is regarded as a variable and all

the a. € R and do not depend on x

The convergence or divergence of a power

series is dependent on the value of x

A power series converges if :

lim | =% | < 1

an

N = 00
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Useful Result

If |x| < 1,as h—o,nx"— 0
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Example 1

Find the sum to infinity of the series given by
S=1+3x+5x>+7x>+...+@n-Dx""+...
and find for which x values it is convergent.

S=1+3x+5x>+7x>+...+@n-Dx""'+...

The n™ partial sum of S is,

S, =1 +3x+5x>+7x>+...+ @n-1x""'
XS, =X +3x°+5x>+...+@2n-1x"
= (1-x)5,=1+2x+2x>+...+2x"'-@n-1x"
> (1-x)5,=2+2x+2x"+...+2x"'-(@n-1nx"-1

> (1-x)S8, =20 +x+x>+...+x")Y-@n-1nx" -1

i(l_x)sn:M—(Zn—l)x"—l
1 - x
N 5 - 2(1 -x")-1(1-x)  (@2n-1)x"
' A - x)° 1 - x

If |x|] < 1,as n—o,x" — 0 and nx" — O; hence,
taking the limit n— oo in the above equation gives,

2(1 -0)-1(1 - x)

S, = - -0
(1 - x)
N s - 2 -1+ x
- x)°
N S = l;xz (Ix] < 1)
(1 - x)
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Example 2

Find the sum to infinity of the series given by
S=1+3x+ 7x°+ 15x° + ... and find for which x

values it is convergent.

S=1+3x+7x%+ 15x> +...
XS =x +3x°+7x>+15x*+...

= (1-x)S=1+2x+ 4x° + 8x°> +...

The RHS of the above is a geometric series with first term 1
and common ratio 2 x; hence, it will converge when |2 x| < 1

= |x| < 1/2. So,

1-x§ = ————
( ) 1 -2x

_ 1
= S = 400 -2 (Ix| < 1/2)
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AH Maths - MiA (2" Edn.)
e pg. 175 Ex. 103 Qla-q.
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Ex. 10.3

1 For each of these power series,
i find the sum to infinity
ii identify the values of x for which the sum to infinity is valid.

a S=2+6x+ 1022+ 143+ ... + (4n — 2)x" + ... b S=3+4+8x+ 132+ 183+ .. + (5n — 2)x" + ...
c S=12+10x+ 82+ 63+ ..+ (14—2nx"+.. d S=17+12x+7x2+23+ ..+ (22— Sn)x" + ...
e S=2+ 6x+ 18x* + 54x* + ... f S=096+ 48x + 24x% + 12x* + ...

g S=1+4x+ 13x% + 40> + ...
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Answers to AH Maths (MiA), pg. 175, Ex. 10.3

2(1 + x) .

1 a 1 W n —-1<x<l1
, o942 ..

b i (1= ) ii 1<x<1

c 1 1(21:—51; n —-1<x<l1

d i % i —1<x<1

- 2 se 1 1

e 1 T_3. 11 3T <x <3

£ i 522 i —G<xed

i
: 1 - 1 1
g 1 (1= 391 - n —3<x<g3
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