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1 left off:

Problang(z,0A(azr, y....0r,)) < €| optAs(a...a,) = 71...m4) where a...a, are the
dist. according to [[;—; pi(c;), pi are Gaussian, varo? < 1, center norm < 1.

2 key idea:

change of variables
Gny - Gr, =] w||=1,7 > 0 such that < w,a,, >=r
b, ... b,
be local coords. of a, ...ar,on that plane.
observe that unlikely || a; |> 1 + 4y/dlogn so let ' = 1 + y/dlogn.

So can say:

dist(z"7, 0A(bryy ..y bry)) < zyw >
3r

ang(z, 0A(ar,, ..., 0x,)) >

Let z*"" be a point along ray direction on plane w,r, need to bound:

dist(z,0A(bgy s ..., br,)) < z,w >

<
3r I

Prwﬁ'vbzn »--<7bpd [

where w, 7, by, ,...,bp, have density:

d
[ H /av[< w,a; >=< r]ui(aj)](l:[l Mo (am))[zwvr € A(bma ) bﬂd)]VOl(A(bm’ s

JETL...Tq
(suitably re-normalized)
for today show: VzVw,r such that || 2% ||[<T

16¢‘T2(1 4T
< ——¢€

Pry,,...,baldist(z"",0A(bgy, ..., bx,)) < €] 4

g
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Where by, , . .., br, have density ([T pmi(an,))Vol(A(bg,, - .. bx,)) 2" € Alby,, ..

where the first factor of the very last formula is in terms of b.,s Gaussian each.
Varo? center norm < 1.

Theorem 1. re-stated
Let by ...bg be points in RI—1

with density H?Zl i (b)) Vol(A(by, ..., bq))[z € A(by,...,bq)] where || z ||<

T, u; Gaussian, vara? < 1, norm center < 1.

What is Pr{dist(z,0A(b1,...,bq)) < €?
Two steps:
1. Show by unlikely near aff. (b ...bq)

2. Given by is far from aff. (by...bq), unlikely too close to aff. (by...b).
(where aff. denotes an affine line)

to 1: Pr[dist(by,af f.(by...bg)) < €] < 62(%)3

to 2: Prldist(z,aff.(by...ba)) < edist(by,af f.(by...bg)) < 22d2)¢)
These imply Theorem 1. We use change of variables to show 1:

Make z the origin (for notational simplicity), so now the distances have
centers of norm <TI'+ 1.

Let || 7 ||= 1, > 0 be such that < b;,7 >=t for i = 1..d and let cs..cqy be
the local coords. of the b;s in that plane. Jac is Vol(A(ca..cq))

diSt([L aff(bgbd)) =t—<by, 7>

Let | = — < by, 7 >, let ¢ be the projection of b; onto the plane spee by
T,t.

Proiici.....cal(l +1) < €] with density

d
([T 10 Vol A (b ... 02))[O € Alby ... ba)]Vol(Alez ... cq))

where Vol(A(ea . ..cq)) equals (I +t)Vol(Alca...cq)) ~ (1 + a)t (¥)

Note: for any ¢, ¢a,...,¢q4,0,t such that O € A(by,...,bg) if mult. 1t by
const.

— cl ct still have O € A(by,...,bq).

let [ = at gives Jacobian | 2L |=¢

(%) 2omaXe, | cytia,s.t.0A(D,...ba) PT[(1+ )t <€
where t has density

(TTE, a(b:))t2(, near O in small region looks like a constant)

- bry)]



We will actually bound

Pritmaz(1,a) < €] > Pr((1+ o)t < €]

by = (t,c2)

bi(—at, c1)

can write this way:

1 is centered at points of norm < 14T

So,we claim for 0 <t < d(fij-l‘)

115(t, b;) varies by at most e (former, we showed similar with no ds)

0_2
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buy (—at, by) varies by at most e, setting to = d(fi_ir)min(l, 1) then

d
maXo<t<to Hi:l i (i) < 2 (%)

ming<e<e, [17, pi(bi)

So by the following Proposition 1, we have

Prit < etg] < €23 or Pr[tmaz(1,a) < d(%fr)] <e?e?

= Pr[tmaz(1l,a) < €] < BQ(MG)g

0-2
Proposition 1. Let t be distributive according to f(t)t? where

maxo<i<t, f(t)

. < é
ming<¢<t, f(t)

then
Prlt < etg] < %é®
2
Prit<eto] __ fi%f(t)t maxo<i<ery f(£) [ 29 ¢2 2 3
Pf 1. P?"[t < €t0] < Prit<to] j_ftggu)ﬂ < maxXo<¢<ig J(£) ft,tgo 2 < e“e



