
Idea behind Remainder Estimates

s = Zan = Sn + Rn

SESN < approx . S With So

and Ro is the

error

AST Remainder Estimate :

IRN) = 1 sa-sla but

↑
where bu is from

the AST, e .g.

for bath

-IntegralTest Remainder Estimate

Suppose that Zan
is aconvergenitfor

N

which the Integral Test applies
[there

exists a function of such that flul = an,

and f is continuous , positive and

decreasing). Then the remainder Rn



Satisfies :

RoSxd
-

from#Negatingsmalles

S +SSRSdx
TTrades= So

↑-
I thevaluean
Nth partial n = 1

Sum

= ditat...
n=1



-D
ren an

n = 1

we happen
to know this series &C converges to = 1 . 644934 ...

Approximatinga using sy 14th

partial sum) :

Z i = 1 + za + 3 +i
n = 1

= 1 .42361....

Peror1 = 1s - Syl = 0 . 22 ...

-

R4

But if you
don't know the true

value
, you

want an upper bd .

for the error , so a remainder est.

-Rald"upperbd"



Integral Test Remainder Est . Example
*

#d= RoS, ,

(a) Approximate is using the 110
n= 1

terms and estimate the error in

↑
-

using
this approximation.

Sie

(b) How many terms
are needed to

-with
DoT

~

f(x)= continuous exceptatO

s ats on (1 ,
00)

~

positive on[1 ,
0)

-

decreasing because X5 is increasing
↓

on (1,5) so x5 is decreasing.



Desmos link

Sio= i ↓ for plotting In

= + + 25 +35 +... + 15

= 1 : 036907 ...

Now estimate error :
& t
↓

Rio= S
.

x5dx = limSx Tdx
& t- 10

= li (ix)

let
= is( -yt

- "

+ f(0)
= lin)- + 10)

= Find
I

= -

40000

↑
0 .000025



(b) Solving for N. Dapprox to within &0 . 0001

set remainder estimate less than

desired a ccuracy :

*

Rn = 5dx < 0
.
0001S
-
evaluate

# t

S * dx = lin Sxx
=Mio( - [x

-4) /t
= lin(- + NY)
= 0 +%

= Th
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integer

Choose N = 8.
- strictly larger thana



Itto to Activity

Idea behind linearization (off at a )
point x = a

L(X)

We want a linear function thatN

approximatesf well near the point
a

#
For a good approx of fi

· L has the same value asf at a

L(a) = f(a)

· I has the same slope as f ata :

L'(a) = f'(a)



For x near a
,

f(x) = ((x)


