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» Discuss the complexity of
variants of SAT

* General
» 2SAT
* Max2SAT
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2SAT Instance: ' |

* a 2-CNF formula ¢ | ,

’ Decision Problem:

* is ¢ satisfiable?

« 2SAT e P

- Reduce 25AT to a graph problem in P:
construct @, -- then specify problem




“ Lmplication-graph-G,=(V,, E,)

+ 1 vertex for every literal of ¢

+ edges: (a,p)eE, @ (=B, ~a)eE,

(28 O .-‘BH‘IG

edge (o,[3) @ @ contains clause (—av[)
Lam =S T

Semb

r
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» @ is unsatisfiable &
3x s.t. X = = and =% = X in G,
i—»




Lmplication-graph.: Example




Correctness

Completeness: |

* X = —x @ can't assign TRUE to x
* =X - X @ can't assign FALSE to x

Soundness: |

> Repeat
Pick an x; if X > =, az—x o/w asx -
no ai-—q., hence assign TRUE to a;
Then, ¥ literal § s.t. a = [
assign TRUE to f and FALSE to —f

* No inconsistencies! 2 ampara -p
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Graph-Connectivity (CONN)-

\_ CONN Instance: §

- a directed graph 6=(V,E) and 2 vertices s,TeV

Decision Problem:

» Is there is a path from s to ¥ in G?

B

me search algorithm (DFS/BFS). ,\

« CONN € P Apply so __/

Corollary:
coroliary 4

»"3x s.t. X = —x and =% - X in 6, € PH
- << 3



An-Assignment: example

» Construct an assignment as follows:




Max Z SAT

Max-2-SAT Instance:
 a 2-CNF formula ¢

|"Maximization Problem: - 8"-’—
-

» Find the maximum # of clauses satisfied by
an assignment to @

Max-2-SAT Instance
» a 2-CNF formula ¢ and a f#areshold K

I"Decision Problem:

» I's there an assign. satisfying 2K clauses of ¢?
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Theorem: | sy Clear“-iy
(*)

. Max2SAT is NP-hard | = MeX284TeNp
Proof: 3SAT- Max2SAT r —

4

» Replace each C=(avpvy) of o w/10 clauses in ¢
ga%(@?g(%/\ (Wc%/\( (-'av—)iﬁwﬂﬁv—'ﬂ/\(-vvﬂ@ A
AV=We A\ PV—We)JALYV—We). N w “ag Bgygﬁué?u
* Set Kg7@- % m@iimizag sqﬁSfin.

Completeness: |

» C=(avpvy) satisfiede» 7/10 clauses satisfied

Soundness:

» C=(avpPvy) unsatisfiede=» < 6/10 clouses satisfied



Synopsis

\
Y., |Discussed variants of SAT
Ky UsgH Also: Maximization Problems
/
\

./ Special cases of NPC problems may
y\(De in P: SAT vs. 25AT

Optimization versions of problems
in P may be hard: 28AT vs. Max-2-

SAT

P,
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