
 
Hardness of computationalproblems

Hamiltonian cycle Simple cycle
that contains all

vertices

HC G G has aHamiltonian cycle

Given a graph H an easy way tocheck if it has

Ham Cycle is to check if HE HC

0,1314

Each string encodes a graph on n vertices

30,1312

Test
thosethatHC

fye
0,131 50,1 tells us if given

instance EHC or not

One way togenerate fate
is

Enumerate all n vertex and compute in each

graph bybruteforce if it has a Ham cycle

Build a truth table

Construct a fu from truth table



is t.my
Then Maximum Independent

Set is NP hard
maximal Independent set has 0 man greedyalg

Independent set A
subset of vertices s t for any pair
ofvertices in I they do not have

an edge connecting them

Want Ind set of maximum cardinality

Maximal IndependentSet Ind set
s t adding any more

vertices cowled introduce an

edge amongst a pairof
vertices

in I

35AT Ep Maximum IS

I
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ay bye a by e v d a cave d afavis vd
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Claim d is sat if and only if thegraph Gg
has a MaxIs of size m

Take the sat assignment Then pick

one literal from each clause that
is set to

the The corr vertices in Gg are an Is

E Pick vertices fromMIS set them to

true That gives a sat assignment

C n I

I a



INon exhaustive

Reductions and completeness
NP complete

Ganey and Johnson fight and
reductions

Vertex cover Set of vestsas such that for everyedge
one of itsendpoints is in the set

Ln Is there a VertexCover of size at most k

Brute force h m

EY
Can we get an algorithm that mins in tome

12th
n polyin

FPI

Fixed ParameterTractable algorithms


