
LECTURF-9-a.li?:::-:::.i#:ii?egn.G(n,p
) has a vertex with too large degree with high pre :

4 "

hub "|p{7c:dgli)≥10d}≥o÷
Proof degli > ~ Binomial

with mean d

⇒ By the reverse Chernoff 's inequality (
Kw 3 Problem 3)

,

• ☒ { degli) ≥ rod } ≥é^(E)ᵗ @ ith µ =D ,
t=1od)

Find
=éd¥Ñᵈ ≥ e-"& e-

•CBN
≥ 1¥ (choose cso a small coast.)

• P ( ¥
,
Ei) = 1- * ( F-E) = 1- ÉfP(Ei ) ( independence)

≥ 1- ¥
,

( n - PCE:)) ≥ 1- ( 1- %) ≥ 0.9 (DN)

ERROR ! degli ) are
NOT independent ⇒•_;⇐@

FI : Ran to a bipartite suligraph of G :

split the vertices into two halves :

hw count only the edges from
left half

These degrees are %hᵈlPlhᵈᵈ¥. Nlzvert
. arlzvert

RED
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DISCREPANCY.
-

1

,

^
•

....Ii:Mg
• Throw ~ random points into the square 10,12

independently and uniformly .

• ? •

.
i • tf subset I < 10,172

,

the expected # pts in I

&
n

is proportional to the ¥reaotI_0 I

• Why ? # pts in I : NI - Biaom (N, a)

⇒ ENI = NX .

1
.

• Ey : probabilistic computation
of IT :

.

.
.

. .

E[÷)= area (I)=ñF= . I. :

◦

^

'
'
'

. ;
• Er Var (NI) = N >G-a) ≤ N >

⇒ by Chebyshev 's inequality ,
with prob. 70.99 :

N±=Na=T✓N. (*,

& Chernoff improves the confidence .

• Is this true for all I simultaneously ,
i- e .

with prob .
≥0.99

,

(*) holds V-IC-lo.DZ ?

• ☒☒ : see I
'
on the pic above

.

• ⇒ difference between
"a

" and "If
"

results :

(a) Y I
,
W.n.P.at) holds

- TRUE

(b) WU
. P
,
YI (*> holds

- FALSE
.
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• Does the result hold uniformly over rectangles I ?

YES (almost)
umfonn

TʰM_(DiscrepyAfN↳£Éi
|
satisfies the following with probability ≥ 0.99 .

axis - aligned rectangle I < 10,1] we
have :

HN -CEE ≤ NI ≤ ✗IN + CÑ±Nagñ ,
a. µ
, a.
µ, man ≥, µ , ⇔ , µ,.ee#.aa..s..afY.uene:N,==# points in ± ,

✗
I
= area of I ,

C
,
C,=

absolute constants (large enough)

-

• Relaxed for statistic : representative sampling .

e.g.
We want a sample in which

all age brackets
and income bracketsiⁿⁿ^÷

• fairy representedage

• Dicky : need to control all rectangles I atonce,

• many of them ( hard to take union Grand)

• More on discrepancy theory
(ergodic etc)
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