MA 182 Improper Integras. f is Discontinuousin [a,b]
Section 5.10

b

If the function f has an infinite discontinuity anywherein [ab], then ¢ (x) dxisanimproper integrd. To

evauate such an integrd, replace the value a which the function is discontinuous by aletter, say t, and
then take the limit ast gpproaches the value of x which is causing the problem. More formaly:

b b
(@) If f is continuous on (a,b] and is discontinuous a a, then 3f (x) dx= I(Ri)rq Of (x)dx if thislimit
t® a
a t

exigs.
b t

2 If f is continuous on [a,b) and is discontinuous at b, then ) (x) dx = I(!Drp Of (x) dx if thislimit
o

a

exigs.
c b
3 If f isdiscontinuous & x = ¢, wherea< c < b, and if both f (x) dxand f (x) dxare

b c b
convergent, then we define ()f (x) dx = f (x) dx + 3 (x) dx. If either of the integrals on the right is

b

divergent, then (3f (x) dx issaid to be divergent.

Exer cises:

Determine whether each improper integra is convergent or divergent. Evaluate thosethat are
convergent. You may useintegrd tablesif gppropriate.
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