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(H3.1)

Let X denote the space C?([0,1],R) of continuously twice-differentiable, real-valued
functions on the interval [0,1]. Given f € X, recall the notation || f||oc = supzejo,|f(x)]-

1. Determine whether the following are norms on X:

a. |[flla = maz{[| fllso, |/ oo, [1/"lloc

b LA lle = 1 flloe + 11 oo + 11" lloo,

c. [[flle = 1f"loos

d. | flla= fy |f(x)|dz.

2. Which of these norms are equivalent?

(H3.2)

Given 2,y € B2, define d(z, ) = (8l

1. Show that d is a metric on R", and describe the unit ball centered at the origin.

. ror <e< g3, le N637 enote e e-ball centered at z wi respect to e metric
2. For 0 1, let Uc(x) denote the e-ball centered at = with respect to the met

d, and let Uc(w) denote the e-ball centered at x with respect to the Euclidean metric
d(z,y) = ||x — yl||2. Determine whether U.(x) C U.(x), or U (z) C U(z), or neither.

(H3.3)
Let f : R — R be the 27-periodic function defined by f(z) = —cosz for x € [—,0),
f(0) =0, and f(z) = cosz for z € (0, 7).
1. Find all the Fourier coefficients f; of f.
Hint: Use the formula sinz cosy = 3(sin(z — y) + sin(z + y)).

2. Determine for which x € R the Fourier series converges pointwise to f(z).



