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Known results:

◮ n sets, n elements: disc(S) = O(
√
n) [Spencer ’85]

◮ Every element in ≤ t sets: disc(S) < 2t [Beck & Fiala ’81]

Main method: Find a partial coloring χ : [n] → {0,±1}
◮ low discrepancy maxS∈S |χ(S)|
◮ |supp(χ)| ≥ Ω(n)



Discrepancy theory (2)

Lemma (Spencer)

For m set on n ≤ m elements there is a partial coloring of

discrepancy O(
√

n log 2m
n
).

◮ Run argument log n times

◮ Total discrepancy is

.
√
n+

√

n/2 +
√

n/22 + . . .+ 1 = O(
√
n)
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Thm of Spencer-Gluskin-Giannopolous

Goal: For K :=
{

x ∈ R
n : |∑j∈Si

xj| ≤ 100
√
n ∀i ∈ [n]

}

find a point x ∈ {−1, 0, 1}n ∩K with |supp(x)| ≥ Ω(n).

K

0 x

◮ K is intersection of n strips of width 100

◮ Gaussian measure

γn(K) ≥ (γn(width 100 strip))n ≥ e−n/100

◮ Counting argument: any such K admits partial coloring
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◮ Bansal ’10: SDP-based random walk for Spencer’s Thm
◮ (+) poly-time
◮ (−) custom-tailored to Spencers setting

◮ Lovett-Meka ’12:
◮ (+) poly-time
◮ (+) simple and elegant
◮ (+/−) Works for any K = {x : |〈x, vi〉| ≤ λi∀i ∈ [m]}

with
∑m

i=1 e
−λ2

i
/16 ≤ n

16
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Our main result

Theorem (R. 2014)

For a convex symmetric set K ⊆ R
n with γn(K) ≥ e−δn,

one can find a y ∈ K ∩ [−1, 1]n with |{i : yi = ±1}| ≥ εn in
poly-time.

Algorithm:

(1) take a random x∗ ∼ γn
(2) compute y∗ = argmin{‖x∗ − y‖2 | y ∈ K ∩ [−1, 1]n}

K
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√
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◮ Lovett-Meka rounding:
◮ x′ has n(12 + ε) fractional variables
◮ Additional: For |〈vi, x− x′〉| ≤ λi for unit vectors

satisfying
∑m

i=1 e
−λ2

i
/16 ≤ c(ε) · n

Better approximation algorithms for

◮ Bin Packing [R. ’13]

◮ Broadcast scheduling
[Bansal, Charikar, Krishnaswamy, Li ’14]
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