Asymptotic Analysis
Problem Set 5
Due April 26, 2005

No group work on the final two problems!

Problem 26

Obtain an estimate for [ «"sinxzdx to within an error of 1+ O(1/n) (or
better) as n tends to co.

Problem 27

Derive an asymptotic estimate for fol ez (14 22)""dx with a relative error
of O(1/+/n) (or better) as n — cc.

Problem 28

Fora>1letI(t,a) = fot cos(z®)dx. Show that the integral I(t, ) converges
as t — oo, and obtain an estimate, as good as you can, for I(t,«). (It is
very easy to get an estimate with error O(t1=%). With more work one can
improve this to Oy (t172%).)

Problem 29

Obtain an asymptotic estimate (ast — co) for the integral 1(t) = [;° 2™ “e™ dx.

Problem 30
Let A > 1 be fized and let

I\(n) = /000 (1 + E)Tle_/\gcal;v.

n

Obtain an estimate for I(n), as n — oo, with error term Ox(1/n).



