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Show that the encoding schense,, andes defined on page 7 of the notes are all polyno-
mially related.

Define a length function for instancé€sthat are undirected graphs and show it is “reason-
able” by showing it is polynomially related to encoding sateee;, e,, or e3 on page 7 of
the notes.

For each of the following decision problems (from pages #6e#Garey and Johnson),
define a simple “reasonable” length function. It is not neaegto show it is polynomially
related to any particular encoding scheme.

a) 3-Satisfiability (3SAT)
Instance: Collectiol® = {c1,c,,...,cm} Of clauses on a finite sét of variables
such thatc; =3for1 <i<m.
Question: Is there a truth assignment tbthat satisfies all the clauses@?

b) 3-Dimensional Matching (3DM)
Instance: AseM C W x X x Y, whereW, X andY are disjoint sets having
the same numbaer of elements.
Question: Doed/ contain amatching, that is, a subsé¥l’ C M such that
IM|| = g and no two elements @¥l’ agree in any coordinate?

c) Vertex Cover (VC)
Instance: A graple = (V,E) and a positive integet < ||V/||.
Question: Is there wertex cover of sizeK or less forG, that is, a subsét’ C V
such that|V’|| < K and, for each edger, v} € E, at least one oft andv
belongs tov'?

d) Clique
Instance: A graplt = (V, E) and a positive integar< || V||
Question: Does contain acligue of size] or more, that is, a subs&t C V such
that||V’|| > ] and every two vertices i’ are joined by an edge iB?

e) Hamiltonian Circuit (HC)
Instance: A graplt = (V,E).
Question: Doe& contain a Hamiltonian circuit, that is, an orderifig, vz, ..., v,)
of the vertices of5, wheren = ||V||, such thatv,,,v;} € E and
{vi,vipn} e Eforalli, 1 <i<n?

f) Partition
Instance: A finite sef and asizes(a) € Z* for eacha € A.
Question: Is there a subsét C A suchthat) s(a)= >  s(a)?
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