
 

t.ITd mplete and NP Hard Problems and describe the

importance
Describe parts of NP complete Proof
Practice proving a problem is NP complete Hamiltonian

Path

Distributed Bellman Ford



TypefProblms
Egnotmial time

cross
sD

Search Sudoku
Sort Delivery it 00 miles

Multiplication Protein Folding
Closest Points Factorlargernumbers

MWIS on a line fi manstets

Question How do we identify the hardest problems in NP

Empirical Keep trying to find alg but can't HARD

Analytical Prove a problem is hard Possibled



def.PTprTblemQENP Hard if for every problem RENP R pQ
Ex HaltingProblem NP Hard

Bookan 3 SAT
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form.is
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NP Hard problem are harder require more resources

than NP problems b c if could solve then would

have power to solve any NP problem

NP Hard
BI

i

doorHalting
Problem

def

NP Hard
NP Complete

Hardest problems in NP

Traveling Salesperson MWIS

Negative cycle avoiding shortest path

def QE NP Complete if Q ENP and Q ENP Hard



FactIsentard see 301

I_liaffQntaadQ4RthenReNPHar
Pset 10

theorem Hamiltonian Path is NP complete
If Ham Path ENP insert proof from NP class

Ham Path NP Hard

3 SAT p Ham Path

by Fact 1 Lemma 1

Have Path NP Hard



Formal Definition of Polytime Reduction

def R pQ R is polytime reducible to Q if

freq 0,15 0,13 sit

constant Crea sit runtime of freq on

input is 0 1 1
a

Polytime
e 0,15 R x Yes iff Q fr a

x Yes

Correctly convert input



Lemmy 3SAT p Ham Path

strategy Describe f3 SAT Ham Path

2 Show fasatsham path runs in Polytime

3 Show X is 351T Yes iff fssatHampatulx
is a Ham Path Yes

z.V z.VE 1 z v off x


