1. Remark: [;* p(z)e "l for all polynomials p(z) and
coefficients a is defined.

2. Examples (applications of Criterion 1):

2.1. (1) 7 22dy

We see ‘Sm‘ < 1 but harmonic series isn’t useful. We integrate by parts, so
I S‘z”” de = — flb — 25 coszdz = —3cosb+cos1 — IP =5 cos zdz. LHS limit exists iff
- f | 2rcos zdz limit exists. But clearly — f | “5*dz is bounded by — f | 7z whose limit

exists.
o0

2.2, (2) [ tanzdz
2

2.3. (3) f;" =de

Sketch: clearly for large z limit exists, we only concern ourselves with small z. We

sine __

know lim,_, = landsinz > +z for z small. Since | /2 /22 ~1/2dg limit exists we

can prove our de51red result.

2.4. (4) fol In zdx

3. Criterion 2: If f(z) > g(z) > 0 and [ * g(z)dz doesn’t exist
then [ f(z)dz doesn’t exist.



