8. (10 points) Let f be a continuous, positive function for = > 1.

(a) Define what it means to say that [ f(z)dz converges.

Answer:

J7° f(z)dz converges if limy_, o, flb f(z)dz is a finite number.

(b) If f from part (a) is such that [ f(z)dz converges and if g is another continuous positive

function for £ > 1 that satisfies 5
g(z) <5f(x) + )

then is it necessarily true that [ g(z)dz converges? (Explain why or why not.)

Answer:

The fact that [ f(z)dz converges tells us that [°5f(z)dz also converges. We also know from
class that [ —5dx converges, so [ Jdx converges as well. Therefore, the sum [°(5f(z)+ 2% )dz
converges. Since floo g(z)dx < floo (5f(z) + $3—2)dz, we can conclude by the comparision test that
[ g(z)dz converges.
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