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Graph Coloring Algorith}s
Part 1. Introduction
Part 2: Vertex-Coloring
Part 3: Edge-Coloring
Part 4. Total Coloring

Part 5: List Coloring

Part 6: Cost Coloring
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Pseudo-Polynomial-Time Algorithm

Computation time ‘

for each vertex =======*r===-- O(F?)
There are n vertices.

Computation time

O(F *n)

The algorithm takes polynomial time 1f
F1s bounded by a polynomial in 7.



(2) FPTAS

Let all demands and supply be positive real numbers.

For any &, 0< ¢<1, the algorithm finds a partition
of a tree 7" such that

OPT — APPRO < ¢OPT

in time polynomial in both » and 1/¢.

-

\
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=7

7’
2
E

_/

n . # of vertices



(2) FPTAS

The algorithm 1s similar to the previous algorithm.

marginal
power

t  sampled fulfillment



(2) FPTAS

™ |

The alge total error < error/merge X # of merge

< 2t X n
\_

marginal ——
bower OPT - APPRO < 2nf

0 Iy fulfillment
APPRO




(2) FPTAS

Error m ;: max demand

_emy

OPT — APPRO < 2nt | = on




(2) FPTAS

Error m ;: max demand
OPT - APPRO <21t < | = gzn;d
=&M< < OPT
= ¢OPT

OPT — APPRO < ¢ OPT

error OPT — APPRO
ratio OPT

<&



(2) FPTAS

Error

OPT — APPRO < ¢ OPT

Computation time

/F\z ns
(),
4 E
0
:gmd, F <nm, J
2n

m ;: max demand

marginal power

L$' e O

Sampled fulﬁBment
Y
.
— points
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Conclusions

General graphs (1) MAXSNP-hard
P (APX-hard)
ON0Oz6:60
% (7)) 9’@ 13 No PTAS unless P=NP
Irees [ NP-hard ]
25
(2) FPTAS

58

(5) [15
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