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(a) (5 points) Fix a sufficiently small positive number €. Define f;(z) as in (1.2). Compute
the absolute value of the jump in the slope of f;(z) at = ;, which is given by
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You answer should depend only Wj(l), W]@) (i.e. should not contain ¢, &;, o, etc).

D) Fix €30. Ther ac duwe caun: W0 o3 w0

--\Jm I, R cue, Vx>£ ve e W& W, x+¥mco
o e B, Ueieo s SR
o s J'(x) U,“U W T\-M, {,'(9‘.*0 - £/( 80 = -wPw

= \J'Im I, A can, Vx:.£ we e W Uqu—km o,
s $:0. R x>£ Uqu—kl o = £ u(,)(wt\)“un)
aﬂ\ So {_; l[x) = wJWU .0) T\-M, ‘Fdl(e‘_* Q) - 'F,, ( ga_‘) = Uom thi)

L. el cae, Mo mepihde  of o pmp 5 I\’J’;Dw"’m)




(b) (5 points) Show that there exist

so that
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[Hint: It maybe useful to note that if ¢ is any non-negative constant, then for any ¢t € R

we have o(ct) = co(t).]
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(c) (5 points) Use (b) to conclude that given
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(d) (5 points) Explain intuitively why the collection of functions F (D) can approximately
be thought of as follows

(‘;:}\m’\;’\—)l F(D) =~ {z(z;0,n) | Lymse(f)+ AR(0) is minimal, n is arbitrary},

when A is very small and where

Lyse(f) = Z <y(i) — 2(z®; 9))2 .
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(e) (5 points) Use (c) to obtain the following alternative description of F(D):

F(D) = {Z(CL‘;O, n) | Z(I(i); O,n) = y for all i, n is arbitrary, R(6) is minimal} ,

Where[\ AL ;:V ( & n

for At prVien R(6) = 3 ‘ngl)ngz)‘

Jj=1

is a new regularizer.
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(f) (5 points) Fix n and consider z(z;6,n). Under this assumption show that
R(O) =) lsj+1 —sjl.
j=1
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(g) For a fixed dataset as above, produce one example of a function f € F (D).
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(i) There is a subtle flaw in our characterization of F(D)! What is it? And how do you fix
it?
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