Daily Quiz

* Go to Socrative.com and complete the quiz.
* Room Name: HONG5824

* Use your full name.
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8.4 “Correct to decimal places”

* Let’s say we want to write 1.74 correct to one decimal place.
* Is the rounded answer 1.7?

* How about 1.8?

* Which one is the better answer? Why?

 Estimating a number correct to one decimal place means I want to
round the first decimal place.

* This 1s guaranteed if the distance between the actual number and the
rounded number 1s less than 0.05. (Note that there 1s one 0 followed by
al)
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8.4 “Correct to x decimal places”

e If we want the rounded answer to be accurate within TWO decimal
places, what number should we use to bound the difference between
the estimate and the actual number?

* 0.005

* How about THREE decimal places?
* 0.0005

* FOUR decimal places?
* 0.00005
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8.4 Alternating Series Estimation Theorem

Alternating Series Estimation Theorem.

O
If Z:(—l)”_l b, = s is the sum of an alternating series that satisfies
n=1

(i) lim b;C =0 and (ii) bk > bk—H
k— o0
then |R,,|, the error for the n-th partial sum, is less than or equal to the (n+1)-th
term, bn+1.
[Rn| = |5 — sp| < bpya.

n

Note that s, = Z(—l)k_lbk. In other words, the error will be less than or

k=1
equal to the next term.
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8.4 Alternating Series Estimation Theorem
V7 EXAMPLE 4 Using the Alternating Series Estimation Theorem

n=0

n!

oo _1 n
Find the sum of the series Z (=1)

correct to three decimal places.
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Now we know that 5 -('%\)—:L convevge s o a rumber

n=o

Let s eshmabe Hag sevies (an nfink sum) cove(t Fv Huee olecimg| Flace_(.

(%) . L)
Swe = Y is an allerhating Sevies, we we alk\rmﬁ:g Sevies ectimation

=0 N

theove m, which dells ws how good owr parkial sum s Compaved 4y thy b s
NI Sum.
Three decimal Plo\ccg mean psuy evroy \oommf IS 0.0005

[Ra| < by < 0.000%5

' < 0.0005
(n+) |

|
< (n+)l
0.0005 (n+1)

10000 _ 9000 < (n+)]
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To solve v n ""'\j a few humb-eys.
n=5

cl= F20
'\—;6
3| = Soyo

Sime n=6 Is the 'P\VS‘,' 'W\‘k-aﬂ’ -H\o\"’
satcfieS  (vd| > 2000, we use a=6.
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- 00 ~ 0.34
We will see |ater ‘H'\O\‘\' +he Sewvieg 2 g\,\\—)l_ C""‘\"""%S +D el ) -
W= 0O )

Wl i Vo \ —lz
W \S opp lW‘kk/ & 0263839 CDM‘?MC "H\i.( o our ancuweY 0.368.

Owr ansuwey 16 indeed what one would gt if e ov She youpded 0362874
4o dwvee deanal plaes.  This means we Cap Confidently Compule infinide sums
+o any nwmbey of O(LC(VM\ Plau,es without know»\j whal +he Infinile Sum cgnw,vgﬂ fo

b 3 .
WSin ! "H'l yems.
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8.3 Remainder Estimate for the Integral Test.
Suppose f(k) = ax, where f(z) is a continuous, positive decreasing function

O

for x > n and Z a, is convergent. If R,, = s — s,, where s,, is the n-th partial
n=1
sum, then
/ flw) de < Ry < / fla) da.
n+1 n
Also,

sn+/n:f(a:) dxgsgs,nﬂ—f:of(x) dz.
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8.3 Remainder Estimate for the Integral Test

V] EXAMPLEG6 Estimating the sum of a series

(a) Approximate the sum of the series > 1/n° by using the sum of the first 10 terms.

Estimate the error involved in this approximation.

(b) How many terms are required to ensure that the sum is accurate to within 0.0005?

= |

(@ 23
n=1
Twe first |0 Jevms ave
| | ~le9s
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8.3 Remainder Estimate for the Integral Test

V] EXAMPLEG6 Estimating the sum of a series

(a) Approximate the sum of the series > 1/n° by using the sum of the first 10 terms.

Estimate the error involved in this approximation.

(b) How many terms are required to ensure that the sum is accurate to within 0.0005?

Observe —that *FLX)=';|<_3

Sim n=10,

S ‘_"'”ob( Rm f X? OlX

CDMPW'\'\\"? 'H»\L \\J&j\"\\f
——AX = |im 5

+£00
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X 2L(lo)2 0
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S = R £ 200 -
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8.3 Remainder Estimate for the Integral Test

V] EXAMPLEG6 Estimating the sum of a series

(a) Approximate the sum of the series > 1/n° by using the sum of the first 10 terms.
Estimate the error involved in this approximation.

(b) How many terms are required to ensure that the sum is accurate to within 0.0005?

(L) HPeve 0.0005 \epreserts This meansS wml, +he
e U\f rQV bound for owr a,ccqucy Hzmumm\— should e
eYyoY, Nole Fhat we can't on +le -ﬁv-—y-iflc\- sf& of +Hre
Slve By TR oY bub ue Femainder inezua\ﬁry;o

Do
o bt e b k| (T 2 8, £ [ e coms
OF' ‘H'Q. 2YVoY e n —
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8.3 Remainder Estimate for the Integral Test

V] EXAMPLEG6 Estimating the sum of a series

(a) Approximate the sum of the series > 1/n° by using the sum of the first 10 terms.

Estimate the error involved in this approximation.

(b) How many terms are required to ensure that the sum is accurate to within 0.0005?

Siv\oc: we know fom part (a) +hat
I
&) dx =
gv\ Ln®

e l«a\r&

N )

|
Rn€ 52 £0.0005 .
Selvihg fv 4le Hirdt n Fhat
sahches —he ivxﬁzwx l\""'\?

— <0.0005

10/16/2018

\ :L(o.;oo‘;)

£ nt

J1600 £ R

31.62 £ n.
But n must be an im\fgu/ So

=32 is the first infeger thot

sahishes +he above Mﬁmlﬂy.
Muehre we need 32 Hrms 1o

1
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