
CPSC 536-5 Feb 10

Valiant ! # Perfect Matchings

is complete for # P
,
i.e.

ifyou-aotthenm.br

ofperfeotmatchmgsina

graph in poly time ,
then

P=Ñ
=



Valiant 's gadgets :

✗ = (
° l - l

- l

l - l l l

c l l 2 )k
o i 3 0

hast Perm ✗ = 0
,

Perm ✗ ( 1 ; 1) = Perm ✗ ( 4 i 4)

= Perm ✗ ( 1,4 ; 1. 4) = 0

and

Perm ✗ ( 1:41 : Perm ✗ I 4:11 = 4



plus downward arrows ✗

y interchange
•

•

÷ "

track
"
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a subgraph
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path algorithm

"

to do this .

Surprise ! if you can



solvettPerfectMctchng@iie.g
wer n and subset of

pairs { A
,
-yh} , and you

a- asinine # "perfect matchings , then you

can solve # 3 SAT
,

#
-3 COLOUR

,

etc
,

And ✗ c- {c. I }
"-

,
so

ther✗ = ( ✗
ij ) i.jc.LI , - any Perm/×)=



So if
you can count

#
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⇒ pity time ,
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,
then

count # perfect Matchings should
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Each r gives you a subgraph
of the complete digraph en n

vertices that goes into
each

vertex arose
and out of each

vertex once , covering all vertices
as a union of cycles .



1st Observation :
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Construction :
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Claim !
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Break !

10:26 - 10:31

Think about this step . - -
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