Solutions to Problem Set 6

9.6.6 C; can pick out O(n"*™!) subsets from X}, then C; |J X, can pick out
O(nY171) from X, |J X, similarly, Co|J X can pick out O(n*271) sub-
sets from X |J Ay
= (L UJX%)NCUX) = (C1NC2) U(X N &) can pick out O(n"1+V271)
subsets from X} [ Ay;

(e.Ue) N (U] -

V(C) = V(G), V(C5) = V(C),

= [(C:UCo) N (X2 U 1) can pick out O(n"17V271) subsets from X |J X,
and since V' [(C1JC2) N (X2 X1)] = V[(C1UC2) N (A2 U 1))

= (C1JCa) N (X2 U &1) can pick out O(n"*TV271) subsets from X; | Xs.
= C;1| |Cs is VC on X |J &> with VC index V; + V5 — 1.

= Similarly, we can get C;| |Co| |C5 is VC on &) |J &> |J A3 with VC
index Vi + Vo + V3 — 2, as this goes on, finally,

= |2, CiisaVCin &) |J A, with VC index Vi + Vo +- - -+ V,, —m+1.

9.6.10 Fix € > 0 let n be the smallest integer > % For any p = (ko,--- ,k,) €
P={1,---,n}""! define the path p to be the collection of all function
in F such that f € ponly if f(%) € [kgl,%] for all i=0---n. Since

1£ (@) = f)Il < o —yl, then if f(;}) € [Z, 57, thatis, 2 < f(5) < 52
=

Since f :[0,1] — [0, 1], then



G [(H)VO (j+2)/\n].

n ) n

Therefore,to include all elements of F, if f(2) € [0,1], then f(2) €
[fo=l Jo] < [0,1], ko has n choices; since f(1) € [fe=2 Rotl] apq
f(2) € [B=L kyn], then there exist at most three choices of k;, and
then similarly, we have at most three choices on ks if given kg and k;.
= At most n - 3" paths are needed to include all elements of F.

For each path p, p = (ko, -+ , kn), if € [£, ©L]we define:

n’ n

Ly(z) = ki_z\/o

n

ki +1
Up(z) = n /\1

Actually ‘
if e [L, B f(;) €[22 R, f(5) € [B 5] C [Ly(2), Uy(a)),
then

since n < %, then

3 3
n-3" < <1+E)exp{(1+zlog3)}
= exp{log(1+§)+(1+§log3>}
€ €

3 1
< exp{—+log3+310g3-—}
€ €

(-3)
< exp | c¢-— | for some ¢
€



