























































































































HW 10 out due Tue after break
LAST graded Hw

33 Hw only count 24

Sho problem can't be solved quickly NPha.de

To prove X is NP hard

Poly time reduction from Circuitsat to X
3SATOMax Ind Set
MaxCliqueMinVertexloner c
3COLOR
min COLORS

TSP4COLOR
HamCycle LongestCycleHam Path LongestPath

Algorithm transform arbitrary circuit to
special instance of X

Everygood circuit goodinstance of
Everygoodinstance of Xproducedbytransformationcomes from agood circuit

D

Tcircuitsat n E 0 n Tx n

Tx n ZTeiraitsa n OG

Hamiltoniancycley Input Directed graph G IV E

Question Is there a simplecyclethat visits every vertex

























































































ReductionFom3SATI
Given arbitrary 3CNF formula n variables

m clauses
Variable gadgets

For each variable a T
double chain of 2M vertices b T

G F
Endpoints connected D T

in cyclicsequence

Add 1vertex and 6 edges for each clause

























































































makebtrue

minerals

matede

O O 00 a T
b T
C F
D T

satisfying assignment
in OI Ham cycle in

G

Poly time by brute force































































































































Smell test

Choose a subset
Partition into 2 subsets SAT
Assign O's and 1 s

Partition into more than 2 COLORsubsets reinttsubsets

Largest possible subset MaxCliqne_
Smallest possible subset Minvetexcoe

Orderingobjects HamiltonianPathkycle
Longsequences TSI

The problem has a 3 in it 35ft
3PARTITION or 3 COLOR
3D Matching

If all else fails 3SATCi A





































































































International Draughts Checkers
10 10 board n x m variant

FlyingKings
captured pieces stay until move is over

forced m m capture

Following these rules in NP hard

0
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