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Q: Construct poly-time many-one “reduction” from 2CNFSAT to 3CNFSAT.
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Apply educe() on(x V y) 3; (7%1
Apply Reduce() on (x v y)Q I& V NOT(y))
Apply Reduce() on (x V y) A (x V NOT(y)) A (NOT(x) V NOT(y)) A (NOT(x) V y)
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EQ3SAT <= Independent Set(xs)
1 Ca ﬂ/) =
Given ANY 3SAT instance F,
reduce F to Independent-Set instance (G,k)

e Reduction takes polynomial time

e If Fis satisfiable, then G has an independent-set of size k or more
e If Fis not satisfiable, then G has no independent-set size of size k or more

3SAT (alternate view) : is it possible to pick one literal from every clause
such that no literal and its negation is selected?

IS : is it possible to pick k vertices such that no vertex and its neighbor is
selected?
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Given ANY 3SAT instance F, :@(M _ea i dwwuz,
reduce F to Independent-Set instance (G,k) : )

def Reduce(F): WL@K'
G = empty graph \&/J(w = 2w

For every clause C_i: * Q’(}’G&D <A
var a,b,c = literals in C_i dej\/\/ | m
Add to G a triangle over a_i,b_i,c

For every pair of nodes u and v in G:
Ifu=xiandv=y._j:

Ifx=not(y): - 4—&%\6%&@(/\@00\/\/\& ! \/\/\JW\W\\)\DJ\)‘\Q/M
Add edge between u and v Ui € ¢ Smﬁ%&*“b\‘b '
Return G, K= # Jamese in F
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33AT <= Independent Set

Given ANY 3SAT instance F,
reduce F to Independent-Set instance (G,k)

If F is not satisfiable, then G has no independent-set size of size k or more: If the graph
has an independent set S of size k, we know that it has one node from each “clause
triangle.” Set those terms to true. This is possible because no 2 are negations of each
other.

If F is satisfiable, then G has an independent-set of size k or more: If the formula is
satisfiable, there is at least one true literal in each clause. Let S be a set of one such true
literal from each clause. |S| = k and no two nodes in S are connected by an edge.
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33AT <= Independent Set

Given ANY 3SAT instance F,
reduce F to Independent-Set instance (G,k)

Try 1. Create nodes x1, xI’, x2, x2’, x3, X3’, ... xn, X0’

Try 2: Join x1-x1’, x2-x2, ...

Try 3: Ensure no more and no less that one literal present in every clause is picked by creating triangles between
literals in a clause.

Try 4: Create separate triangles for each clause (otherwise, literals sharing a clause will not be double counted).

3SAT (alternate view) : is it possible to IS : is it possible to pick k vertices
pick one literal from every clause such that such that no vertex and its neighbor
no literal and its negation is selected? is selected?
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