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Coupling as Simulation
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Coupling as Simulation
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Concentration + Conditioning
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Coupling G(n,m) by G(n,p) with p(in) = 2m /n?
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Sanwiching G(n,m) by G(n,p)
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Sandwichability of G(n,m)

Uniform Measure

S={ G: [E(G)| = )
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Sandwichability of Graph Properties

Uniform Measure

S subset of graphs
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Our Approach

Random Graphs subject to Constraints

Geometric Analogues of Erdos-Renyi Graphs

No independence assumptions

Maximally Agnostic aka Uniform Measure
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Our Approach

Random Graphs subject to Constraints

Geometric Analogues of Erdos-Renyi Graphs

No independence assumptions

Maximally Agnostic aka Uniform Measure

Tools to Analyze such objects as if

A 0nNTO 0NN Symmetric Graph Properties Have Independent Edges
e SHNIH [:H“z D. Achlioptas, P. Siminelakis, ICALP ‘15




Partition Symmetry

P={P,...,P } of all edges

G in {0,1}F®
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Partition Symmetry

P={P,...,P } of all edges
I

. G in {0,1}®

Edge
Profile of x

m(G) =|E(G) A P,|

m(G) = (m,G), . . ., m(G))

;Eﬁ?'?'\‘ ONMTN AN Symmetric Graph Properties Have Independent Edges
S SHNTH [:H“Z D. Achlioptas, P. Siminelakis, ICALP ‘15




Partition Symmetry

P={P,...,P } of all edges
I

. G in {0,1}®

S={ G: m(G)in C }

Definition: set
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Partition Symmetry

S={ G: m(G) in C }

Full symmetry
k=1

G(n, )
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Partition Symmetry
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Partition Symmetry

S={ G: m(G) in C }

Full symmetry No symmetry
k=1 k=n?/2
arbitrary

G, ) ‘
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Stochastic Block Model

. Vertex partition V={V,, ...,V }

P23 k:q2/2

P33
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Stochastic Block Model

. I . Vertex partition V={V,, ..., Vq}

P2 P2 P23 k= q2 / 2

. P3; P33

Approximation in Cut norm
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Geometric Partitions

Distance function
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Geometric Partitions

Distance function

R, = (1+0)", (1+6)')
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Geometric Partitions

Distance function

R, =[ (1+06)", (1+0)")
P={P,...,P}

= {(u,v): in 2}
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Geometric Partitions

Distance function

R, =[ (1+06)", (1+0)")
P={P,...,P}
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Language of Partitions

Abstract

Block models Geometry Geometry
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Language of Partitions

Abstract

Block models Geometry Geometry

S={ G: m(G) in C }
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Uniform Measure and P-symmetry

S={ G: m(G)in C }

P={P,P,,P,} n=6,k=3
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Uniform Measure and P-symmetry
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Uniform Measure and P-symmetry
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Uniform Measure and P-symmetry
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Uniform Measure and P-symmetry
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Uniform Measure and P-symmetry
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Coupling
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Uniform Measure and P-symmetry

S={ G:m(G)in {m"} }

:?"“\ ONMTN AN Symmetric Graph Properties Have Independent Edges
S % SHNTH I]H“l D. Achlioptas, P. Siminelakis, ICALP ‘15




Uniform Measure and P-symmetry

S={ G:m(G)in {m"} }

3k

m° = (m, ,m, ,m, |

Coupling
q=(9,,9, ,9; }
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Uniform Measure and P-symmetry

S={ G: m(G) in C}

m in C

Coupling ?
q=0,,9 .9}

rﬁ" anMTo nnng Symmetric Graph Properties Have Independent Edges
N SHNTH EH“Z D. Achlioptas, P. Siminelakis, [CALP ‘15




Uniform Measure and P-symmetry
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Concentration of Edge-profiles
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Concentration of Edge-profiles

m, A

max Ent( m )
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Concentration of Edge-profiles

m, A

/ max Ent( m )
=8 Tnl S. t. in Conv(C)

m, Conv(()
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Concentration of Edge-profiles

m, A

O

/ max Ent( m )
=8 Tnl S. t. in Conv(C)

m,  Conv(C) =min {m ,P,- m}
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Concentration of Edge-profiles

m, A
3 *k
m

max Ent( m )

) ?ﬂl s.t. m in Conv(()

m, Conv(() p(S)=min {m ,P,- m }
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Proof of Theorem
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4. Round m to get a vector in C + quantify loss
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Proof of Theorem

1. Count # graphs for given m

2. Solve convex optimization problem get m"
3. Bound rate of decay away of m"
4. Round m to get a vector in C + quantify loss

5. Integrate outside of ~"good” set of edge-profiles
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Proof of Theorem

1. Count # graphs for given m

2. Solve convex optimization problem get m"
3. Bound rate of decay away of m"
4. Round m to get a vector in C + quantify loss

5. Integrate outside of ~"good” set of edge-profiles
6. Union Bound
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Applications

1. Graphs defined by
S={G: m(G)<"}
in

™ P(e)= .
1 1+ exp( ~TA)
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Applications

m, A

>
. /‘ m,
m2

2. Kleinberg’s for Set

Systems [Achlioptas, S’2015].
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Take Home Message

Random Graphs subject to Constraints

Geometric Analogues of Erdos-Renyi Graphs

Independence = Symmetry + Concentration

P-symmetry concept to be further exploited
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Future Work

Generalize notion of and
extend beyond uniform measure

of Edge Partitions for
Inference and Sampling.

Applications in :
Approximation Algorithms, Average Case
Analysis.
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Maximum Entropy in Computer Science

Max-Min of Indivisible Goods
Asadpour, Saberi STOC 2007

An O(log n/ loglog n)- approx Algorithm for the
Asadpour, Goemans, Madry, Oveis Gharan, Saberi. SODA 2010

Randomized Rounding Approach to the
Oveis Gharan, Saberi, Singh FOCS 2011

The in Approximation Algorithms
Rothvol SODA 2012

Entropy, Optimization and
Singh, Vishnoi STOC 2014
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Boltzmann’s Heuristic

Fixed Energy

Uniform Measure

Realistic?
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