
 

Reductions Contd

NP

to 3SAT

If CKtSAT Ep 3 SAT

then 3 SAT is NP hard

Every problem m NP can be solved using clef SAT

and every instance of cat sat can
besolved using

3 SAT Everyproblem in NP can be solved using
3 SAT
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If C is satisfiable all constraints have tobe

satisfied simultaneously
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C A Constraintg Solution

gegateson Satisfiable
assignment

If C has solution then A Constraintsg
gegatesce

has a solution

If A Constraints9 has a solution so does C
gegatesce

1 constraints.gs can be expressed as a cat

gegateld iff
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Clef of size no'd 3 SAT wth at

most non many
clansee

ClefC is sat iff 3 sat instance is sat

Then 1 3 SAT is NP hard 3 sat is NP complete

2 3 SAT is in NP

Loosely speaking CktsAT is believed not to have

algorithms smaller than
28 for a constant oe loD

T
Exponential time hypothesis

NEAT Output the no of satisfiable clauses in a

given CNF
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max no of clauses satisfiedby a
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3 SAT can be solved using MAXSAT

if algo for Maxsat outputs in then 3SAT is
sat

else not

MaxSAT is NP hard

Polynomial time algorithm for MaxSAT P NP

One way to deal with hard problems

6 Approximation

c approximation for maximization problems
An algorithm is c approximation if in polytome

we can output a valve that is OI ed

Randomized algorithms

Algorithms that also use randomness to make

decisions

PRAS
Polynomial time randomized approximation schemes
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III Xi Exp no of clauses that are sat by a
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