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Proof of the Discrepancy Theorem

For simplicity , in dimension 1 (2D → Kw)
So
,
instead of throwing points in the square to , if we throw them onto

the internal 6,1] .
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E- net method

"

choose an e-net of 6,1] with E-
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netiutervali = interval whose endpoints c- net
.

There are N
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net intervals . (not a anymore ! )

① Concentration Fix any net
interval I

,
length ✗

±

-

A- points in it NI ~ Binomial
with mean ±N

⇒ by Chernoff's inequality
(small deviations - Cee . 8) :

P{ INI - ¥N I ≥ OH } ≤2expf¥ˢ) V-oelo.it .

Choose 0 so that C¥TgÑ ⇒ 8=C[↳N÷ c- 10,7 by assumptionI
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that LHS ≥o

xN=c%gN ⇒
I

4-
PI INI - ✗NI ≥cFNlyÑ }

≤ 2expf%G⇒≤¥
if we choose co¥ÉÉyh (e. g. c- loop

⇒ BI , the event
that intend I is bad

,

is unlikely .
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② Unionbound :

☒ { 7- bad net- interval
I } =P ( Be)s I P(B±)

- ¥Nzo+emÑ≤¥.
≤ NN?→ ≤ o.cn .

⇒ with probability ≥ 0.99,
all net - intervals I caged,

i. e. / NI - ✗IN / < cF±NlgÑ V- net interval I
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③ Approximation : I 1 $ 1 I€I 1 I
° I
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• V- interval I lies in a net interval I with length

✗
±
≤ ×
,
+% •

⇒ Ny ≤ NI ≤ A ,=N+NlogÑ (since I is good :(x-D

≤ +¥)N+g☒¥)NlgT aT⇒≤rats

≤ ✗on +EFE +¥+EF .
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• Finally, we can bound error F- as follows : E

E ≤ 1 ≤ cTÉÑ
,

where the first inequalityfollows from the assumption Reet N ≥ Cz
( with the absolute cows Cz large enough),
and the second inequality follows from the assumption that LKS ≥o, i. e.

a,N ≥GET ⇒ En ≥↳ ⇒CEE ≥ Eeg N ≥ 1
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- 2- if Cis chosen targe enough .
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