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Problem 2.1
As defined in class, the Gaussian and Rademacher complexities of a compact
set A C R"™ are given by

G(A) = E[Iiléig((d, g>}, and R(A) = E|:I(111€a[§(<a, 6)],
where ¢ € R™ and ¢ € R" are i.i.d. vectors of standard Gaussian and
Rademacher variables, respectively.

(a) Show that R(A) < /T G(A) for any set A.

(b) Does an inequality of the same type hold with the roles of G and R
reversed (and a different constant)? Justify your answer.

Problem 2.2
Recall the Euclidean ball Bo(1) = {a € R | |lal]l2 < 1} and the ¢;-ball
Bi(1) = {a € R" | ol < 1}.

(a) Show that there are constants 0 < ¢; < ¢, < oo such that % € [cr, ¢

for all n. (Note: We proved the upper bound in class, so really only
the lower bound is left for you.)

(b) Show that there are constants 0 < ¢y < ¢, < oo such that g(%% € [cr, ¢,] for all n.
(Note: We proved the upper bound in class, so really only the lower

bound is left for you.)
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