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° provided that:
o The limits a and b are finite
e The funetion f(x) is continvous on [a,bl

b
a\L_e We have learned how to compute the definite integral: f .P(,d olx

If these conditions are not satisfied we have what is called an IMPROPER
INTEGRAL and we will learn how to compute them!
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o DPegree of numerator > degree of denominator Xlﬂl t+ Zt ) -
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e Degree of numerator < degree of denominator
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e Degree of numerator = degree of denominator X\“l t + Zt )
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- We will freat two types of IMPROPER INTEGRALS
N—(L:-IE Ly dx

e TYPE #1: One (or both) of a or b is infinite o.
e TYPE #2: The function f(x) is discontinuous somewhere on La,bl

PARTY.: %ﬁim& INTEGRALS

Definition of an Improper Integral of Type 1
(a) If j'[', f(x) dx exists for every number ¢ = a, then
r f(x) dx = lim "‘ f(x) dx

Ja === Ja

provided this limit exists (as a finite number).

(b) If _l'," f(x) dx exists for every number ¢ < b, then
‘f f(x)dx = lim ‘} f(x) dx

provided this limit exists (as a finite number).

The improper integrals b: f(x) dxand [” f(x) dx are called convergent if the

corresponding limit exists and divergent if the limit does not exist.

(c) Ifboth |, f(x) dx and [* f(x) dx are convergent, then we define
‘_/ f(x) dx = ‘j f(x)dx + ‘: f(x) dx

In part (c) any real number a can be used
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E | Determine if each of the following improper integrals is CONVERGENT or PIVERGENT. If
l’f is convergent, determine what it converges to.
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PART 2. W}Eﬂéﬁ?_ TMPROPER. INTEGRALS

Definition of an Improper Integral of Type 2

(a) If fis continuous on [a, b) and is discontinuous at b, then
"h f(x)dx = lil}[ ‘” f(x) dx

if this limit exists (as a finite number).
(b) If f is continuous on (a, b] and is discontinuous at @, then

“hf(x') dx = lim, ‘.bf(x) dx

Ja r—a

if this limit exists (as a finite number).
The improper integral j'l’l’ f(x) dx is called convergent if the corresponding limit
exists and divergent if the limit does not exist.

(c) If f has a discontinuity at ¢, where a < ¢ < b, and both [, f(x) dx and
_lf’ f(x) dx are convergent, then we define

‘”b f(x) dx = J:lf(x) dx + Jj’f (x) dx

5(2_. Petermine if each of the following improper integrals is CONVERGENT or PIVERGENT.
- If it is convergent, determine what it converges to.
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ﬂ Let's look at how to treat discontinvities of f(x) that occur inside of the interval
@

[a,bl for b
I&x} dx
a

B>, How would you split up the following improper integral in order to evalvate it?
o 2
1}
J'-——x,_ dx
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