3. Proving NP-Completeness Results

1) Showing that 
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2) selecting a know NP-Complete problem 
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3) constructing a polynomial transformation f from 
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4) proving that f is a (polynomial) transformation.

3.2 Six Basic NP-Complete Problems

3-SATISFIABILITY (3-SAT)

INSTANCE: Collection C={c1,c2,…,cm} of clauses on a finite set U of variables such that |ci|=3 for all i

QUESTION: Is there a truth assignment for U that satisfies all the clauses in C?

3-DIMENSIONAL MATCHING (3DM)

INSTANCE:  
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, where W,X,Y are disjoint sets having the same number q of elements.

QUESTION: Does M contain a matching, that is, a subset M’ in M such that |M’|=q and no 2 elements of M’ agree in any coordinate?

VERTEX COVER (VC)

INSTANCE: A graph G=(V,E) and a positive integer K<=|V|

QUESTION: Is there a vertex cover of size K or less for G, that is a subset V’ of V such that |V’|<=K and for each edge (u,v) in E, at least one of u and v belongs to V’?

CLIQUE

INSTANCE: A graph G=(V,E) and a positive integer J<=|V|

QUESTION: Does G contain a clique of size J or more, that is a subset of vertices V’ in V such that {V’|>=J and every 2 vertices of V’ are joined by an edge in E?

HAMILTONIAN CIRCUIT (HC)

INSTANCE: A graph G=(V,E)

QUESTION: Does G contain a HC, that is, an ordering<v1,v2,…,vn> of the vertices such that all consecutive edges are there including from the last to the first vertex in G?

PARTITION

INSTANCE: A finite set A and a size s(a) +ve for each a in A.

QUESTION: Is there a subset A’ in A such that sum of elements in both the partitions are the same?

SATISFIABILITY TO 3SAT TO (3DM AND VC), 3DM TO PARTITION VC TO (HC AND CLIQUE)
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