Prof. Ph.D. A. Sapozhnikov Mathematics 3 (10-PHY-BIPMA3)

EXERCISES, Week 1 (submit by 18.10.2016)

1. Prove that for any bounded S; C S,,

2. Prove that any rectifiable curve in R? has Jordan measure 0.

3. Let S1, S be Jordan measurable sets. Prove that S; U .S, and S; NSy are Jordan
measurable.

4. Let S; C S, be Jordan measurable. Prove that Sy \ S; is Jordan measurable and
(52 \ S1) = p(S2) — u(S)-

5. Prove that for any S in R",
(a) pu(S)= sup u(S),
S’CS, meas.
(b) p*(S)=_ inf —p(S"),

5’25, meas.

where the sup is taken over all measurable S’ contained in S, and the inf over all
measurable S’ that contain S.

6. Let g be an integrable function on [a,b] and h an integrable function on [c,d] so
that ffg(z)dz = fcd h(z)dz = 1. Let S = [a,b] x [c,d] be a rectangle in R?. Use the
definition of Riemann integral to compute [ f(z)dx if

(a) f(x) =g(x1) +h(x2),  (b) f(z)=g(z1)h(zs).



