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Correctness

If the reduction returns YES, then G was 3-colorable.

Want to prove your problem is hard?

To show B is hard,

Reduce FROM the known hard problem TO the problem you care about
A reduction From an NP-hard problem A to B, shows B is also NP-hard.




2/27/2024

Hamilton

On a directed graph G:
A Hamiltonian Path is a path that visits every vertex exactly once.

A Hamiltonian Cycle is a Hamiltonian Path with an extra edge
connecting the first vertex to the last vertex.

Assume that Hamiltonian Path is NP-hard (it is)
Use that to prove Hamiltonian Cycle is NP-hard.
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What (we think) the world looks like

Assuming P # NP 3-coloring
(the decision

version)

Given a program, if |
run it will it halt (or
infinitely loop/recurse)

Is this list
sorted?

Finding an
MST (not a
decision

problem

P is definitely a subset of NP (the
verifier can just run the solving
algorithm without any
hint/certificate). We think that there
are problems in NP that aren’t in P
(including all the NP-complete ones!

3-color a graph (return
3-SAT the coloring itself -- not
a decision problem)

Is there a
spanning tree
of weight < k




