NP-
Complete

CSE 417
Algorithms and Complexity

Winter 2023
Lecture 26
NP-Completeness and Beyond

Announcements

» Final Exam: Monday, March 13, 8:30 AM
— CSE2 G10, 1 hour 50 minutes, Closed Book
— Comprehensive (but roughly 2/3rds post midterm)

— Topics will include: recurrences, dynamic
programming, graph algorithms, NP-Completeness

NP-Completeness Proofs

» Prove that problem X is NP-Complete
— Show that X is in NP (usually easy)
— Pick a known NP complete problem Y
—Show Y <p X
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Fri-Mareh-3 NP-Comp! lfat jew.Definiti
Me\q,—Ma‘;eh—é NP-C p . Reduction:
Wed-March 8 NP-Comp! - Probl Survey
Fri, March 10 Theory and Beyond NP-Completeness
Mon, March 13 Final Exam
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Reducibility Among

Combinatorial Problems

Populating the NP-Completeness
Universe

¢ Circuit Sat <p 3-SAT

* 3-SAT <; Independent Set

« 3-SAT <; Vertex Cover

« Independent Set <, Clique

* 3-SAT <, Hamiltonian Circuit
« Hamiltonian Circuit <, Traveling Salesman
* 3-SAT <; Integer Linear Programming

* 3-SAT <, Graph Coloring

e 3-SAT <, Subset Sum

« Subset Sum <, Scheduling with Release times and
deadlines

NP-Complete
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Coping with NP-Completeness

« Approximation Algorithms
» Exact solution via Branch and Bound
* Local Search
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Y Dr. Seuss....
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Define G {
if (Halt(G)){
while (true) ;

else {
exit();
}
}




