NP-hardness reductions
[Wednesday, May 7, 2025
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You may assume the following problems are NP-hard:

Crrcurrdar: Given a baclean circuit, are there any input values that make the circuit cutput
TruE?

38ar: Given a baokan formula in conjunctive normal form, with exactly three literals per clause,
does the famula have a satisfying assignment?
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Given an graph G, what is the size of the largest subset of
wertices in & that have no edges among them?

MaxCuigue: Given an undirected graph G, what is the size of the largest complete subgraph of
ar

Given an undi h G, what i ize af the smallest subset of vertices
that touch every edge in 7

3Covom: Given an undirected graph G, can its vertices be colored with three colars, so that every
edge touches vertices with two different colors?

Given an undi araph G, is there a path in & that visits every vertex }

axactly once?

Given an i graph G, is there a cycle in G that visits every vertex
exactly once?

DmecrenHasnronianCroie: Given an directed graph G, is there a directed cycle in G that
visits every wartex exactly ance?

TravELINGSALESMAN: Given 8 graph G (either directed or undirected) with weighted edges, what
I5 the minimam total waight of any Hamiltonian pathicycle in G7

Given an % n ional draughts . what is the largest number of
plecas that can (and therefore must) be captured in a single move?

Suren Mamio: Given an n = n leved for Super Mario Brothers, can Mario reach the castle?
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