
 220LectureXX11 56.3 Summation notation some sums

6.4 The area under a curve DefiniteRiemannintegrals

Lasttime we computed areas of annex regionsby exhaustion coming them
with triangles

TODY Compute was under wires definedbycontinuousfunctionsusing
rectangles Riemann Sums
2 notations for sums S y

I Greeks discrete sums

I f Integralsign continuous
sums

njfmÉ f m numbers a an we write at tan Eiaj
Examples Ej j It 2 3 9 5 15 5

k 4 9 16 25 36 99 139 78,15 1

É fi l i t t G It to G I
it I 3

GOAL Find closedformulas for E i It at th

k Rta't tu

Thisformulas will help us compute Riemann Sums nexttime

Proposition1 E K HIIK l

Why This argument is due to Gauss

I 2 t h D th
Add columnby columnn t th i t t 2

htt t htt t t nti t ntl Nti columns K ti n



Gude it 2 t th y tu n In 1 ti na n

So 2 it 2 t th 2 K Citi u

É K
RHI

This is a very elegant argument but it won't help us with finding

É kz E k etc For this wegive a second wayof findingthe

formula for E K

Iapproad Use telescopic sums

Recall ka K 2kt 1 so tht k 2kt l H

QWhat happens if we sum a as we vary k between i and n

A A lot of cancellations occur
c onlysurvivors I

ka ka fi 13222 l A Y Cuf Cutin
nti

2 12

In general this will lead to a telescopic famlastterm

az a as a t anti an EI aka au 9ha 9

fromfirstherm
Now we can sum this via the righthandside of

Ei 24 1 2 I t I
2 2 I
2 3 I

gg
Again we add column by column

2.1 2 2 t t 2 n 211th th
2 É K

ititist
O
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So we get Ei aka 2 É k th

by A H WHAT WE WANT

KH k na I n anti i n na
K l

link 21 k n n na

2 E K n Lutz n n uts

E K ncn

This approach can be generalized to compute É K E K
HWI

Proposition 2 É k ulntillantt
Why We use a different telescopic sum
KH K k't 3kt 3kt I K 3k't 3kt 1 AA

so E Kt K 1 13

44
Into X nti Entsn'tin

only telescope

On the otherhand Ii 36 34 1 3 12 3.1 I

3.22 3 2 I
matatence

3 n I 3 n
Addcolumns

where 3 12 3 27 3 n 3112 227 n 3 K

3 It 3.2 t t 3 n 3 1 27 th 3 K WHATYE
3 ht

byProps

titist
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So we get n't B n't 3h lati hi II 342 36 1

3 Ed k t 3 nt th

WHAT WE WANT
So 3 K2 n't 3 n't 3h 3 nt n

n't 35 3h 321 31 n

I 12h3 3n t n I n Zn't 3nti

I n anti nti

Conclude Ii k nlutylantt
Proposition 3 Ei K n t see HW5

General procedure to compute EI k for 5 1,2 3

STEP I Usethe Binomial Thrownto write theDst Kst

Ceti
st Kst Gen ks t SI ks t Sti k t I

STEP 2 Addup both sides

Left handside telescopic sum onlyz survivors 2

Ii cast Kst 21st ist 3 11 tf ft as tiny
nti Stl Stl

Right hand side

É Stl k't SI ks t t Sts htt arrange in columnsadd them up
Sti Iihs SE In k t 1st I k't n I

4 1
WHAT WE
WANT

formulas for y
lowerexponents
are assumedto
be known

So we can compute EI Ls using this approach








