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• seat all guests around a table, so people 
who sit next to each other get along.
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• Given a seating one can efficiently check 
if all guests get along with their 
neighbors

For each seating arrangement: 

Check if all guests are OK with neighbors

Stop if a good arrangement is found
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For each seating arrangement: 

Check if all guests are OK with neighbors

Stop if a good arrangement is found

How much time would it take? (worse case)
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say our computer 
is capable of 1010 

instructions per 
second, this will 

still take  3·10138 

years!

?

Can you do better?
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Stuyvesant Tn.

World Trade Center

Rockefeller Center

Empire State Building

• Plan a trip that visits every location exactly once.

Times Square
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For each site
Try out all 

reachable sites
not yet visited

Backtrack
and retry Repeat the 

process until 
stuck

http://en.wikipedia.org/wiki/Backtracking
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On a computer 
that can check 

10,000 options per 
second, this will 

still take 4 years!
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10n

n2

2n

n! =2O(n lg n)

input length

time

http://en.wikipedia.org/wiki/Scalability
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If 

Then 

an efficient procedure for A
using 

an efficient procedure for
B
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• In other words:

http://en.wikipedia.org/wiki/Reduction_(complexity)


18Find someone who can seat next to everyone
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?

http://en.wikipedia.org/wiki/P_=_NP_problem
http://en.wikipedia.org/wiki/P_=_NP_problem
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http://en.wikipedia.org/wiki/NP-complete


Resolving it would bring you great honor…
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• we’ll review basic 
questions explored 
through the course.
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Generalized Tour Problem
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Players take turns
choose a word whose 
first letter matches 
other player’s last
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Apple

Egg Girl

Ear

LordDog

Red



Can one compute a winning strategy?

How much time would it take?

How much space?
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Egg Girl DogApple Ear LordRed

GirlEgg EarDog DogLord Girl Red

Lord Lord

Dog

Dog

Girl

Lord

Dog Girl

Lord

Girl Girl Red Lord Dog Lord Dog Girl
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http://en.wikipedia.org/wiki/Hamiltonian_path
http://en.wikipedia.org/wiki/Hamiltonian_path
http://en.wikipedia.org/wiki/NP-complete_problem


•Approximation

•Space-bounded 
computations
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http://en.wikipedia.org/wiki/Approximation
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Complexity 
Theory

Computations Completeness

Hamiltonian 
Path

Growth Rate

Complexity 
Classes

NPC

P NP

Exponential 
Time

www.claymath.org Approximation

Reducibility

Completeness

Soundness

http://en.wikipedia.org/wiki/Computational_complexity_theory
http://en.wikipedia.org/wiki/Computational_complexity_theory
http://en.wikipedia.org/wiki/Theory_of_computation
http://en.wikipedia.org/wiki/Complete_(complexity)
http://en.wikipedia.org/wiki/Hamiltonian_path
http://en.wikipedia.org/wiki/Hamiltonian_path
http://en.wikipedia.org/wiki/Scalability
http://en.wikipedia.org/wiki/Computational_complexity_theory
http://en.wikipedia.org/wiki/Computational_complexity_theory
http://en.wikipedia.org/wiki/NP-complete
http://en.wikipedia.org/wiki/P_(complexity)
http://en.wikipedia.org/wiki/NP_(complexity)
http://en.wikipedia.org/wiki/Exponential_time
http://en.wikipedia.org/wiki/Exponential_time
http://www.claymath.org/
http://en.wikipedia.org/wiki/Approximation
http://en.wikipedia.org/wiki/Reduction_(complexity)
http://www.cs.princeton.edu/theory/complexity/NPchap.pdf
http://en.wikipedia.org/wiki/Soundness_theorem

