PhD Qualify Exam: General Analysis
March, 2018
E: Easy; M: Moderate; D: Difficult.
Part A: (15 x 4 = 60 points) Prove or disprove. Explain it.

(1) (E) Let fk, f : R — R be real valued measurable functions and f; con-
verge to f in LP(R), where 1 < p < oo, then f; converges to f in measure.

(2) (E) Let |E| < 0o and f € LP(E) for all p > 1, then
Qi | fllzoe) = [1f |2 e) -

(3) (E) Let f be a function of bounded variation, then f is an absolutely
continuous function.

(4) (M) Let f : [0,00) — R be a continuous function and improper Rie-
mann integral on [0, 00), then f is Lebesgue integral on [0, c0).

Part B: (20 x 2 = 40 points) Prove the following problems.

(5a) (E) Prove that for a; > 0,p; > 1,5=1,2,---N and

we have

(5b) (M) Let f : [0,1] — [0,00) be a continuous function, show that

e 00, 1 [Ty
/Of(m)dwﬁ 3 +15m/0f(x)dx.

(6) M) If fr — fin LP, 1 < p < o0, gx — g pointwise and there exists
M > 0 such that ||gk||z~ < M for all k, prove that figr — fg in L?.
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