Ph.D Qualify Exam Analysis 2021 Fall
E: Easy; M: Moderate; D: Difficult

1(E, 20%, 2018, Spring). Let fi,f : R — R be Lebesgue measurable functions and fj con-
verges to f in LP, where 1 < p < co. Prove that fj converges to f in measure as kK — oo.

2(M, 10%, 2018, Spring). Suppose that fi, — f in L3(R"), g» — g a.e., and there exists
M > 0 such that ||gy|| erny < M for all k. Prove that frgy — fg in L*(R™).

3(E, 20%, 2021, Spring). Let f € L'([0,00)) and a > 0. Show that
/ / sin(az) f(y)e ™ dy do = a/ /) dy.
o Jo

o a*+y?

4(E, 10%, 2018, Fall). Let { fx}ren and f be Lebesgue measurable functions on a measurable
set ¥ C R", where the Lebesgue measure of F is finite. Suppose that

/ |[fi(z) = f(2)]
g 1+ |fu(z) = f(2)]

when k£ — oco. Prove or disprove that f, — f in measure.

dr — 0

5(M, 20%, 2020, Fall). Suppose fi, f € L'(R™) and f, — f a.e. Prove or disprove that
Jon [ fi(@)|dz = [pu |f(2)|dz implies [y, |fr(z) — f(2)|dz — 0.

6(E, 10%). For d € N, let By = {(x1,22,...,74) | 23 + 23+ --- + 2% < 1}. Drive the
volume of B, based on the knowledge about the gamma function F(g) = fooo ré=le" dr and

T(}) = V.

7(E, 10%). Find the value of the integral




