Minimize the k-Union

Pick exactly k with largest neighborhood

l l eMax-k-Cover
§ % e Approximation?
= (greedy: 1-1/e & tight)

Pick exactly k with smallest neighborhood

l l eMin-k-Union

% § eApproximation-Tightness?

k=2




Minimize the k-Union
Results: L,R sides: n nodes on the left
(not necessarily equal left/right sides)
eUpper bounds: O(n'/4)

Transfer technology from D-k-S
..not an easy task due to the asymmetry: S + all its neighbors.

eLower Bounds:
econditional: Q(n'/4)
Based on Planted vs Random Conjecture...
eunconditional: _____
H)natural SDP-Integrality gap: Q(vn)
TODAY {2)Sherali-Adams LP-Integrality gap: Q(n'/4)
| for superconstant rounds. (r = logn/loglogn) |




Minimize the k-Union
Before SDP let’s see LP:

u (Y minimize g Ty
vER

subject to : Z Ty > k

L R uel

Ty 2> Ty (u,v) €EE

Now the SDP: u € RIEIFIE

minimaize Z ||v]|?
vER

subject to : Z lu||? = &
uecL
wy - wy > 0,YVwy,wy € LUR

Integrality gap
instance!
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u v u-v=||ul|?,V(u,v) € E
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Minimize the k-Union
| Integrality gap
instance?

eSame constructioﬂﬂeP and for SA
eBad instances: Random Bipartite Graphs
|IL| =n
IRl =+vn
k=+n

clogn

P="n
eLemma: integral OPT > vn/2 w.h.p.

Proof by picture:
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Minimize the k-Union
eLemma: integral OPT > v7/2 w.h.p. Vv |
eLemma: For SDP, exhibit solution: SDP< 4clog®n Vv

clogn

~ /  PTum
SDP-Integrality gap: Q(v/n) Vv
u € RILIHFIE] Proof by picture: Ji
00
minimize » _ ||v][? n symmetric
.S.a.

vER X — p
subject to : lul2 =k = /n

% /i

wy - wg > 0,YVwy,wy € LUR
U - ug : top-left

u-v=|ul|*,Y(u,v) € E V1 + Vg : bottom-right

n % vn ‘ u - v : other two




Again the LP:

Minimize the k-Union

vER

Sherali-Adams:
rs,VS CLUR,|S|<r

’LL%’U minimize Z Ty
subject to : Z Ty >k minimaize Z L{v}

L R

eLemma: OPT > vn/2
eLemma: SA<n

!

SA-Integrality gap: Q(n1/4)
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Thanks!
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E xg : breaks into three parts}




