
 10.4 Power Series

We've just learned how to approximate functions using

polynomials CotC x alt Calx a Cn x a

If we allow for infinitely many terms we will get

a series of the form

Cn Ix a C t c Ix al Calx a

n o
someconstant

coefficients depending on n

which we call a power series centred at a

Remark A power series will always converge
at its centre a since

a Calx at Cote If a

Co finite

But what if we plug in other s Will the series



converge if we plug in X 1 0.5 Not sure

We can answer this question using the ratio test

Ex For which does the power series

If I It converge

Solution Given ER we use the ratio test

ntl

L him fish.in I
1 1
no

0

Since L I always If converges absolutely

for all e 0,07

Ex For which values of X does the power series

Σ x 3
converge

n n 2



Solution Using the ratio test we compute

LL fits

fits 22

L b 1 31

X 3
2

We know the series will converge when 1 1

Las 1 2 t.LI IEa

ge ge

I 5

What about the endpoints



At the endpoints L and 5 the ratio test is

inconclusive as L 1231 1 We need to

check convergence at L and 5 separately

using other tests

5 4

E n.in
divergent p series

1 4

Es
n 21



in converges by AST

Thus converges for 1,5

diverge converge diverge

1
2 3

51
1 2 11 2

Theorem A power series Cn x a will always
1 0

converge on an interval I centred at a and

will diverge outside of I

I a R atr tar

or I a R at R fr a altr

or I a R atr a r a altr

or I a R atr air a a R



We call I the interval of convergence and tall

R the radius of convergence

Using our new terminology we can say

If 1
t
example has interval of convergence

I I 0,01 and radius of convergence R O

2nd example has interval of convergence

I 1,5 and radius of convergence R 2

Thedistancefrom the centre a 3 to

the edge of the interval 1,5

Ex Find the radius and interval of convergence

Iat E 1 1 45.5 b n 1 11



Solutions

1a We use the ratio test

1 51
1

c fine gin 3 1 51

I S 1 51

2

3

1 351

We have

Liz 1 51
3

1 1 5 c 3

Radius of convergenre
is R 3

1 Th
2 5 8

We must cheek convergence at the endpoints

8 E E n'I1 51



convergesby AST

x 2 3151

E n S
mi n

n 3

he lionvergent p series

Thus

I 2,8 and R 3

Ibl Using the ratio test we have

L him Inti 1 17 him Mth 1 11
n 1 11

co for all 1



Since 1 for all 1 the series diverges for

all such and hence only converges at its centre

1 Thus

I 1 R O


