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Better Coupling, Less Effort
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I: Burning Questions
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General Setting
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Typical Setting
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Mixing Time
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II: Techniques
Nice, Ice-Cold, and Old
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Coupling
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Coupling
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One-Step Construction
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Path Coupling Construction

F "���	��ρ �	��������������&
@�������	 �+,
A, �	���������	���!"��������
�+-
A- ���	�	�����( ��������' &�&

7��#����ρ�+-
A- E+,
A, �0�-/ε&

)�����	����������������	*������	����������
���/	������"�����&

�����"���!�"�����������������&



12

III: Hot Trail
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Fearing the Worst
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Burn Away the Worst
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Comments
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IV: Cool New Stuff
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Open Questions

>	����	���������������"��M

$ ����������	�!�	���	�� ��"!����������	M

�����!��/���������"�����������������	�M



27

For arbitrary colorings (X0,Y0), consider their shortest path 

say (Z0,…,Zj)

Z0 Z1 Z2 Z3
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Generate X1,X2,…

X0 A0 B0 Y0
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Use X1,X2,…,XT to generate A1,…,AT

X0 A0 B0 Y0
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If XT=AT,  use A1,…,AT,XT+1,...,XT’ to generate B1,…,BT’

X0 A0 B0 Y0
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If AT’ BT’  add the shortest path between XT’  and BT’

X0 A0 B0 Y0
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Recurse, i.e., use XT’+1,… to generate CT’+1,…

X0 A0 B0 Y0

CT’
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Recursion almost-surely terminates if E(ρ(XT,YT))<1.

X0 A0 B0 Y0
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What’s |AvailColors(z)| in a random k-coloring of 
a triangle-free graph with max degree �?
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What’s |AvailColors(z)| in a random k-coloring of 
a triangle-free graph with max degree �?

Chernoff!

w.h.p., A(z)

Independent
colors…



39

What’s |AvailColors(z)| in a random k-coloring of 
a triangle-free graph with max degree �?

1- 1/n4 ,


