_ 7 ﬂ m [ﬁ [Vﬁ ﬂ [mc:@ Hﬁﬂ @ B 57 Improper Intagrals

Infinite Upper Limit
j f dx lim J f

f—o0
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Infinite Upper Limit
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Infinite Lower Limit

a—>—o

j f(x)dx= lim_b[f(x)dx

j xe dx
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Infinite Upper and Lower Limit
j f dx j f dx+ j f dx ;c any real number

a—>—00 h—o0

jf )dx = llmjf dx+11mjf(x)dx

J l—l)—cx6 ax
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Infinite Discontinuity at Upper Limit
If dx-llmjf(x)dx

(b)ﬁlnﬁmte
discontinuity

fm

f (8)—infinite
dlscontinuity
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Infinite Discontinuity at Lower Limit
j f dx = hm j f

( )—infinite
discontinuity

I

f(0 )—>1nﬁn1te
discontinuity
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Infinite Discontinuity inside the interval
jf )dx = jf dx+jf dx—hmjf dx+11mjf

t—c”

( )—infinite

discontinuity
a<c<b

3
dx
4
i) X
f (0)—infinite

discontinuity
-2<0<3

J .




"V“‘. Math 104 — Rimmer
"% 8.7 Improper Integrals

Doubly Improper
jf )dx = jf dx+jf dx—hmjf dx+11mjf(x)dx

%04_ b—o

(O)—)mﬁmte
discontinuity

o  —1/x

¢ dx

2

0 X

f(0)—infinite
discontinuity
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Direct Comparison Theorem

Suppose that f (x) and g (x) are continuous functions with f (x) > g (x) 20 for x> a.

YA

a Ifjf )dx is thenjg )dx is

If your function is smaller than a functlon with a area,

then your function will also have area it L

It Ig )dx is , then jf )dx is

If your function is larger than a function with area,

then your function will also have area.

(o]

Two examples worked on the next slides: J' % dx I
L X +1 X

Two examples worked out on my YouTube videos:

,[ x+1 Tarctanx

S Nx —x  2+e’

http://youtu.be/ZYMIAIFeDvc http://youtu.be/FzXKyf0_bOc

dx
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What do you do if the inequality goes the wrong direction? &), Man 04~ Rimmer
2

So your function is smaller than a function that has infinite area

x* +3x

For the direct comparison to work your function needs to be larger

than the one with infinite area or smaller than one with finite area.

The good news is that you can still recover for some cases using:

Limit Comparison Theorem

Suppose that f (x) and g (x) are continuous positive functions for x > a,

and lim? ) Z 1 with 0< L <oo,

e

then
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