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We have learned how to compute the definite integral: J’
@% provided that: a"’bﬁ} dx

o The limits a and b are finite (I )
o The function flx) is continvous on [a,bl2)

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 %g‘lw(% o

o Pegree of numerator < deqree of denominator X (
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e Degree of numerator = degree of denominator Xl‘:l
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3¢ A sketceh of graph helps!
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- We will freat two types of IMPROPER INTEGRALS
NLIE S 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 [a,bl

PARTL: %ﬁimm INTEGRALS

Definition of an Improper Integral of Type 1

(a) If j'[’, f(x) dx exists for every number 1 = a, then

‘. f(x) dx = lim ’ f(x) dx

Ja === Ja

provided this limit exists (as a finite number).

(b) If ‘I'," f(x) dx exists for every number ¢ < b, then
*h » . “ho
‘7_ f(x)dx = lim ‘ f(x)dx

provided this limit exists (as a finite number).

The improper integrals t “f(x) dx and |” f(x) dx are called convergent if the
corresponding limit emtc and dlvergent if the limit does not exist.

(¢) Ifboth [ f(x) dx and |*, f(x) dx are convergent, then we define
’_fj f(x)dx = ‘i f(x)dx + .: f(x) dx

In part (c) any real number a can be used
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( Petermine if each of the following improper integrals is CONVERGENT or DIVERGENT. If

?w convergent, de’rermme what it converges to.

.Q.Hn "”AX
2
’- _ 0. ~lp -3b
Jim {‘/g (e‘/ - )1 _
=\ [l o000
3 & )\
)
s &L _ -L -l
ge’ Cms“g;'gﬁs/v g°

\]'e:?xdx
2 -—‘--%% Ib
8 2
- (38"-GEY)
_ (/g(e-lln _ -85)




b
9 i X’.\_Ax -
b-xo 6.)(2 _XXTLAX
Qs (<L L 115
(i) | =l
-5 (e +a)
_

VA

finite area

] . infinite area
\‘.;\

-y !

P dx
J 4

fe a>0

— T [P-TestTType 1§

{mmc:es it P!

trverces if P |

e




() b - - A
Skl o T
SLQ'- z S Pt | Y gy
5'. b%([ln )-Jn( '/gS]) o<+c,)(x 0" J %46 T -
L _ .L\m(in(/)) = -—Jnlx+b[+—.1n[x-|l
3 b'-"w("“(_*rb )° 1 : (ln[x-l\-ﬂn[x%ll
- 40 (&) -4 RPN
=50 00 =) e gl

(20 $ixy 15 ConTovuOWS (Ve

Q - Lim[$la60)] = ¥(!lm(qm))

=7
_!_

. _ _e__ e* =l4e*
@ sex olx 4'.'»“ ® |+e.x dx t+e" e d:/obf:eex
e dxe
= Jim @1\(2) J‘\('*'Q) w W& e
t--c0 = Jalwl o
/Qn(,')..) - ‘o"(ﬂ"t\.'.“.(.l-ﬂt)) = Jn “-l-exl lt

= Jn2) - Lys° =ha(2) - (it et) /

. tovances. | (@)~ h(i+e¥))

—md

1 DIVERES Then THE Twreseat
konm ALe '.mEm\E ﬁi/ﬁmm:e:/

{s«m
‘ j-@(x)dx = \Yg(x)dx + j’!}max




PART 2. W}Eﬁ?_ TMPROPER. INTEGRALS

@ Definition of an Improper Integral of Type 2
(a) If f is continuous on [a, b) and is discontinuous at b, then

"?,f(.\‘) dx = lim ‘” f(x) dx

if this limit exists (as a finite number).

(b) If f is continuous on (a, b] and is discontinuous at a, then
tho . rh
‘ f(x)dx = lim | f(x) dx
Ja r—a™ Jt

if this limit exists (as a finite number).
The improper integral !h 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 j:f(.\') dx and
|” f(x) dx are convergent, then we define

“hf(x) dx = ‘.(.f('..\') dx + ‘._hf(x') dx

EXZ. 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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ﬁ Let's ook a’r how to treat discontinuities of f(x) that occur inside of the interval
@

[a,bl
a,bl for I&xo&

&3 How would you split up the following i lmproper integral in order to evalvate it?
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