



































































































































LectureXL111 812.3 Hospital'sRule for go 243 0

512.4 Improperintegrals

ÉfÉÉ id tag antiunion differentiable functions around a

with six o fr all x a man a If Agia tox legiaSox too then

Hma 1 Hsia tf provided the Rts limit exists

This ruleapplied to a cu IR also if a to

Why First we assume a ink Say Lyta YI
Assume x ca pick b ex

gg t d By the GMVT Lecture92 we can find Cin b x with

ate as b a so do x

YI IWrite fix f b
Sox so 7 i s

If b is fined man a then fly Fa tf 0 self as
This implies

Fa
1

It b ex are close enoughto a then gig can bemadeas closeto L as
wewant

I
him Yea hi i s

Eia IIIs
Asia L

Same idea works for theotherside limit also for a to






































































































































143EXAMPLES lying
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Ingeneral for p o fig 1 1,15 Er this ptp
It g ti 1 ti is

P O E ifp

Iho'é ftp.livexpyy
Gmo Ex

O

E f

Is Yi o

32Improper integrals

GOLA Compute I fit dt when the function has issues at a orb ie

l at o and or b to

2 fly flt o and or bin
b
th to meaning

f has vertical asymptotes at x a andor x b

Satyped
EXAMPLES Calculate the area under the curse yet with x I

g

this moms hi dx

But I dx lulu tub bul lab

So Ana lying tub a



We write the area as I say this improper integraldiverges

Calculate the area under the curse yet with x 1

Kg
Onceagain we need ampule leg
But I 42 1 t t t t

So Ana fi t t D

So Ana I dye I wesay this improperintegralconverges

lowerones
Nt Using Riemann sums

ytAnas t I I 1

In general FI Itis Ama
Iya

This says Ana under the wire 3 Sum of the areas oftherectangles

1 E f tf tf t

his EYE I EtSeries
Wewill use improper integralsto study convergence of series Ch 13

In example working with Upper Riemann Sums we see

i k y

t's t why I
sotheseries diverges



Ingeneral arm under the wire y typ p o p 1 430

b b

Ep f x Pdx

q If Ip
b't

b
Area dgp lui

boo has Ip
b

o if pa

f P

why b
y

so if pal bt b Pfp Igo if p 1

Define hi dx fling I fix dx
Similarly fix dx hey fix dx

Applications i Test convergence divergence of series Chapter13

Laplaatasfrm.ly p e fix dx of a function f
usedtosolvedifferentialyn

Aff Ffp I e xx ax hi Jett d
But if Expity page xpt I e xp du é't otp exPdx

next
Taking limit as b so we get Pip 0 Ot'pféxPdx pMp

and I Pti pPip forany p to

This function interpolates Pt for p 1 because fin I e dx
et g fo D it

Thees Pix is a continuous min ofthefactorial fund



2938
EIy.pe
Fix L a b R assume f has avertical asymptote at x b

fx
Anaunder the cure I fix dx improperintegral

Ey É tix ax

1111 Ite This limit mayor maynotexist

Def If the limit exists we saythe improperintegral emerges
does notexist or it is to wesaythe integraldinges

EXAMPLE I y lyin t to fix so

t m asymptoteat x tr 91

IF 2 Fx t 2 Ft F 2 2ft

Then I y fly ft dg lyin a 2ft a a Fi D
it converges

I É fly I to fix so on 191

ft y
hull x1 at I lull H lull ol bn i t o

Then Ex ftp.t lying hill t L o I
it diverges

In general weuse the same ideas to define improper integrals when
a is a retical asymptote

Def I fix dx Gnat I fix dx ish x a is alterticalasymptote
but b is not

Q What if wehave a retinal asymptotes of it a a
b to

I Use an intermediate point additivity of integrals



A The RHS value should not depend me in the improperintegral
converges

Typical I fix dx I Lex dx I fix dx c o

EXAMPLE
taxi 70

I fix dx I fix dx I fix dx
ÉHy arctanx arctanb arctaula

I fix dx him
a s o f xz alissanctanc artan a

b arctanc l E anctanc I
box dx fly Ez slimlactamb arctanc E arctanc

So RHS arctanc E E octane III lindependole


