
 Learning Goals
Describe P and NP informally and why these ideas

are important

Define NP

Prove a problem is in NP Announcements

ExitTickets



Types Probams

Easy Hard
Puzzles



Can mathematically characterize Easy Puzzle

Pante
1
Informal

NI
Informal

Polynomial Time



All Problems

Which picture is correct

A B C D



NP problems are YES No

example of NP problem 3 SAT

SAT

Is 35ATE NP



Questions to Ask Yourself to Prove Q ENP



Efhat3SATENP

And outputs
M x y runs in



tmall.is h DefinitionofNP
A problem is in NP if



Group Work
Hamiltonian Path Problem X is a YES instance iff x describes

adjacency matrix of a graph G with vertices sit sit there is a path
from s to t that goes through each vertex exactly once

S U V t S U V t
s 0 1 0 0 5 0 1 I 1

u 1 0 I 1 a 1 0 0 0
0 I 0 I I O l

to 1 0 0 1 0

Show YES instance N instance

Prove Hamiltonian Path ENP Describe M x y
Analyze runtime of M in terms

of 1 1

Is knapsack in P NP If yes y May 1

If no y M x y 0



Group Work
Hamiltonian Path Problem Given an adjacency matrix for a graph
G LV E and s tev is there a path from s to t that goes
through each vertex once

5 u v t X S U V t
50 1 0 0 501 1 1

u 0 1 u 00 0
0 1 0 1

v 1 0 0
to 1 0 t 0 0

Show YES instance N instance



HEYEET

If passes all checks return 1 else 0

Runtime



Knapsacks Runtime is O n w n number of items
W size of knapsack

What is input size assume max value is 100

A O log n W B 0 log n log w

c O log n W D O n logw

ex


