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CHAPTER 5 Integration

Sections Areas Distances and RiemannSums

Recall Distance Rate Time If considerthe area
helicity

under a velocity curve this valve is the total distance

traveled
Ex VA velocity at t.net
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a bunchofsubdivisions

Approximating Create a partition ofthe interval 20.83 then

construct RiemannSun Rectangles

Consider thefunction fix m the interval Earl then the

RiemannSun approximation to the area bounded by the

curve fix and the x axis is given by the following

Area Ax f Xi Dxof a t o t Ax f xi

where n is the of subintervals Dx En is thewidth of each
suboiterval and X is a sample post in the ht subinterval

Midstwhich ranges from 1 to n
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Summatinutations TheRiemann Sam can be written compactly

as y
Dulexupperbound

ftp.dxtflxid.dxtoootfxn Dx Ef XE Dx
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Sofar we've computed 3 RresannSums to approximate the

area underflakx on theinterval8,8
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n 2 Midpoints Area a 160

I n 4 modprits Area 168

n 8 modprits area 170
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GeneraliRightHandRre annum

Consider a function fix on the sternal Laib let n
bethe number of rectangles Then Ax but is thewidth

of the subustervals we use therightendpost ofeachsubinterval

as the samplepost givenby

At at kDX for kit 2 n n

TheRightHadRiemannSum with n subintervals is
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Recap Area under the curve g fk m a b
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man



This area under the curve could be negative

Rectangleshitheight

tirnTLIF

Iightkey height
Thus the area under the curve is a signedarea net area

boundedby the curve and the x axis

Def The signed area bounded by y fix and the x axis

on the interval carb is called the definite integral

Affomatb denotedby

Ifx dx an area its a realnumber
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Ex fiddx HI

EI dx 170.6
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Propertistertegral
1 Jfadx 0 no width

2 fifty dx fiflodx



3 SumDiff of twoAreas

JaffeIght dx f finds fields

4 Crust Mutt Rule

Jfkdx c Jfkldx

E f twisted t Éa

5 Any witegral can besplit up intoatleasttus
other areas Let c be a between a and b
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faflxldxtfefhdx.int
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Def Thearrayeralvetafundminer themitral carb

denoted by I is goes by

I Fa fifeldx
weight

Itai Lto

Area I x lba fiftydx

Ref Gfx dx the signed area
boundedbetween

thecurve yafk and
the xaxis

on the interval arb

I I



Section Thefundamental theorem of calculus
Before we start we define an areafunction

x

AG iffade
d van d A

t dummy var ofintegration
incl var off
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Thefunction A outputs the netarea under fly over Cain
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FTCParty the area function Atx fattest is an

antidemitive of fix ie

A x fix

Prod Consider Atx and Alxth where h o

ÉPÉE

fifeldt Gfltldt

So Alxtu AK is given by the followg
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This approximation becomes exact as h o we have

Alxtul AW I fix h

Alxth a fix

fig ththid ly fix

A'd FG

and so Atx is an antideistic fflxj.gg

This theorem says that the denature
undoes the integral

e they are inverse operations

FA dt fix
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FTCPart2 If Fix isany
antidervative of fix then

b

Safe dx Fb Fla

Prod Let Atx Safedt bethe area function Ak is
an antidemative A fix All antidensities differ

by a constant Any
antideniative Fla has theform

F x fifthdt TC

then

F b Fla fiftyat c fifeldt C

fifthat tf Itt
GfHdt Bk

Mt Fcb Fla Fail
If evaluated at b minus

FAI evaluated at a



Doesthismahesenseudority posit
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IEEE
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Recall Thenotation for thedenatwi

Newton f 2

Liebuiz 1
I thedemiti stope at x z

Newton f x
y ape denoitie function

Liebniz Y

mix fas do thedenstie A fix



notation for citegration

Definite

Integra Jfkdx netarea under fix on cab

Flb Fla

Indefinite

Integral Ifindx theantidemiti function of fix

FAH C

ChangeofVandbles methodof u substitution is essentially

the Reverse chant rule

Recall Basi Integration is essentially noticingthat

the integrand is a denature ie

If'lx dx fix C

USal used a integrands of the follows form
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