Math 125B, Winter 2015.
Homework 4 Solutions

5.1.0. (c) Yes. First, v/f is Riemann integrable on any closed interval on which f is integrable, by
composition with continuous function. Then, for any number y > 0, /y <y + 1 (when y < 1, this is
trivial, and when y > 1, \/y < y). So\/f < f+1. As both f and 1 are absolutely integrable on (a, ),
so is /f.

(d) Yes. By noting that, for example, max(f,g) equals either f or g, it is clear that | max(f,g)| <
max(|f|,|g]) < |f]+ |g| and | min(f, g)| < max(|f],|g]) < |f|+ |g|]- Absolute integrability then follows
from the comparison theorems.

5.4.1 (c). By change of variable t = sinz,
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5.4.2 (d). By comparison to g(x) = xz~P (observe that f(z)/g(x) — 1 as * — o0), the integral
converges exactly when p > 1.

5.4.4 (e). As 1 —cosz = 22/2 + O(z?), the function is bounded near 0 and we only need to show
that [~ f(z)dz is convergent. However, on this interval we may use the fact that |f(z)| < 2272
and the fact that [ 272 dz is convergent, so [ |f(z)| dz converges by comparison and then so does
floo f(z) dz by absolute convergence.

5.4.8. By change of variable z = t!/", one may rewrite
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as n — oQ.
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7.1.2 (a) Let fp(x) = nr 45 and f(x) = 233, Then,
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which goes to 0 as n — oco. Thus f,, — f uniformly on [1, 3] and then f13 fn — flg f=(3%-1)/34.
(c)Let fo(z) = \/sin(z/n) + z +1 and f(z) = vz + 1. Then,
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goes to 0 as n — oo. Thus f,, — f uniformly on [0, 3] and then f03 fn — fo‘g’ f= 13—4.



