Northeastern University, Mathematics Department.

Analysis 2: Qualifying Exam January 2006

Be sure to include your reasoning — no credit for unexrplained answers.

1.) Let (f,) be a sequence of continuous function defined on R. Show that the set C of
points where this sequence converges is an Fs.

2.) Let the integral f; f(z)dz be convergent. Let {(v,), n = 1,2,... be a sequence of
measurable and bounded functions on (a,b) (say |va(z)| < ¢, for all z € (a,b)). Suppose
that >°>° , v,(z) is uniformly convergent on (a,b). Show that

/abf(fﬂ) i vp(z)dz = 2/; f(@)vn(z)ds

n=1

3.) Let
1 ady — ydx
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Prove that « is a closed 1-form on R? —{0}. Compute the integral of & over the unit circle
St. How does this result show that o is not exact? How does this show that &i(a) is not
exact, where i : S — R? is the canonical embedding?

4.) Solve the boundary value problem
U = Ugz, O0<zx<m, >0

u(0,t) = u(m,t) =0
u(z, 0) = 4 sin(4z) cos(2x)

5.) Let f € LP = L?[0,1]. Suppose that A = {£,...,&,} is a subdivision 0 = & < & <
coe < €po1 < &, =10f[0,1], and that ¢ is the length of the largest subinterval in A. Let
¢ be the A-approximant to f. Show that ¢ converges to f in measure as § — 0.



