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Problem 1. Let {%k}le be a (non-overlapping) covering of R?, where each bounded ¥, is a triangle.
Fix 0 < B. Define

G ={9€ OR%10,B); gl ePi(@) (<K<K},
where P; (%) denotes the space of polynoms of degree < 1 on ;.
(@) Fix e > 0. Compute Ny (g,Gn).
(b) Give an upper bound for K in terms of n which still validates the uniform law of large numbers,

ie.,
sup |~ Z 9(Z 9(2)]| —

g€gn

ntoo

— 0 P-a.s. (1)

Remark: Use the result from the lecture, according to which forall e > 0 in case

2

ZN —,Gn exp( 272:2) < 00.

Problem 2. We define the truncation operator 71, : R — [—L, L] for given L > 0,

u if |u| <L,
TLU = .
Lsgn(u) otherwise.

For a given class of functions G,,, we derive the following class of functions
TrGn = {Trg: g € Gn} -

Now let {¢x},, : R? — R be given. Consider G, = {3+, ar¢r; ax € R}. For L > 0, we consider
T1.Gn. Then forany 0 < £ < £ we have

6L\ 2(K+1)
N (& TrGni |l - L) < <?> .
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