
umeasi
scolorability (G)
verify yes : poly

NP-complete :

bot NP-hord andP

Claim : Max IndependentSet is NP-hard .

Proof:uce knownNP-hard proceatoMax IS.

literal literal

↓ ↓

Carbra)n(aubuc
2 clauses

* reduction must
3 literals be polynomial

time !
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Solve3SAT()

G = Transform (E)
k = # of clauses in I

n = Max ind Set (G)
if n = K : polynomial

as

return T

else :

return F

Transform (5) :
-

for
Connevery clause ,createala
corresponding to literals i n clause.

connect X and I for every literal X



2 3 a

-

-

G :&E
WTS : E is satisfiable () G has a

(with K Clauses) maxIS of size K

=> Prove If I satisfiable , then G has
maxIS of size 4.

Assume # has a satisfying assignment.

Fix such a satisfying assignment.

Select one T literal from each clause.

Thecomespondingnodes formaa



- Can't be connected by cross-clauce
edges
- max size of an IS in G isk
since each clause is fully
connected.

The max independent set is of zize K.

E Assume G has an IS of size K.

Fix soc an IS .

Thenodesofthecorrespa
since no X and I are selected.

Every clause has a T literal
,
since

no two nodes in a triangle can beselected in IS.

So the set of nodes form a satisfying
assu· for I.


