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'&-l"} 14 Let A denote Lebesgue measure on R.

(a) Let f(x) = 1/4/x. Prove that f[o  fdd=2.

(b) Let f(x) =1/(1+ x?). Prove that [ fdA = 7.

(¢) Let f(x) = (sinx)/x. Show that the integral |, (0,00) f @A is not defined
but lim;_e0 || 0,1 f dA exists in R,
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1 Suppose (X, S, u) is a measure space and i: X — R is an S-measurable
ya #l .
function. Prove that
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¥ ! 2 Suppose (X, S, u) is a measure space witd h € LY(u). Prove

that

u({xex: ’h(x)—/hdy‘ >c}) < Cl—z </h2dpt— (/hdy)z)

for all ¢ > 0.

[The result above is called Chebyshev’s inequality; it plays an important role
in probability theory. Pafnuty Chebyshev (1821-1894) was Markov’s thesis
advisor.]
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