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An Exact Algorithm for Graph Coloring
Akito TSUJI and Etsuji TOMITA
The Course in Communications and Systems Engineering,

The Graduate School of Electro-Communications, The University of Electro-Communications

Abstract DSATUR+ [2] is known as one of the efficient algorithms for the exact graph coloring
problem. In this note, we present an algorithm which improves DSATUR+ by mainly expelling
the setting of some parameter. The proposed algorithm is shown to be effective by computer ex-

periments for some graphs.
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Graph DSATUR+ [2] S-DSAT | S-DSAT | S-DSAT
nbmaxr = nbmaxr = nbmar = nbmazr = UR+ UR+2 URA+3
1, 000 10, 000 100,000 1,000,000

pl n w| x time(s) | time(s) |  time(s) |  time(s) time(s) | time(s) [ time(s)
0.1 T 60 4.2 4.5 0.0 0.1 2.7 29.2 0.0 0.0 0.0
70 4.2 4.5 0.0 0.4 4.0 40.5 0.0 0.0 0.0
80 4.5 4.9 0.0 0.7 7.3 73.0 0.3 0.3 0.3
90 4.7 5.2 0.0 0.7 7.7 77.9 0.1 0.1 0.1
0.3 [ 60 6.3 7.5 0.0 0.3 7.4 75.8 0.0 0.0 0.0
70 6.7 8.3 0.4 1.4 11.3 113.2 0.9 0.8 0.8
80 6.8 8.7 116.1 117.0 11.1 99.3 8.1 8.1 8.1
90 6.9 9.5 319.3 319.0 330.2 443.1 323.6 312.3 228.8
0.5 [ 60 8.6 | T1.0 0.1 0.4 7.7 75.6 0.4 0.4 0.4
70 9.2 | 119 16.1 8.5 14.8 87.2 9.3 9.1 9.1
80 9.7 | 13.1 2,517.1 2,506.7 1,397.6 368.5 303.0 274.4 274.4
0.7 [ 60 12.1 | 15.6 2.6 3.1 9.1 75.0 3.0 2.8 2.8
70 13.3 | 174 125.5 120.3 127.4 166.0 129.5 128.4 128.4
80 13.8 | 18.8 4,008.8 3,894.7 1,716.2 1,728.1 1,759.9 1,642.8 1,600.2
0.9 [ 60 23.5 | 25.6 0.0 0.9 10. 106.4 0.1 0.1 0.1
70 26.1 | 29.0 1.8 2.6 12.1 108.7 2.3 2.2 2.3
80 275 | 314 45.8 44.3 19.7 110.5 18.8 18.0 18.0
90 29.2 | 34.3 1,158.0 1,107.6 625.9 710.7 638.2 569.2 569.2

7 EE B HRARUSEBEREREO L VLA

£ 1 X0, DSATUR+IZFER A TABUCOL
D nbmazr DFREWELAEN, ZTOFRENEN L,
BREDRWVE Z AN TRIBIZEHENEL 8-
TLES 2 ENaNsE. ZHIZXY, nbmax
DERBESED TR TER NI & IFFER ICHE
THhEENPASNTHSE. ZHIIIHL, S-
DSATUR+Tl& DSATUR+C TABUCOL O
nbmax EEEIZ U BE L IZIZFR%EOEITHE
BEMNELNTVS. £TO7 I 71 LEUN
FTA—RTZDRBEITHRNIBEOLNTHY
S-DSATURA+IEEIZEN THBEEAS.

S-DSATUR+2 1& S-DSATUR+ & HER, H
B EITRER A D % & 25 TZ OHIRIZ BN
LTW3. F7, S-DSATURAH3 & fhadp 7))L I
)AL THHT 2 XMOBHMNRKTH HEA
J2U—JLRIUBRARZ V-7 EHHT A EN
o, 25 TROVWEE, Iz A2, 90 #i
R CEOEEHER 0.3 DBERE TETHMO
HIWIZEIIL T Z @B o5N5.

8 &b

AR TIRE L 72 SSDSATUR+ 7S DSATUR+
ORERERELET7NIVALTHEEE
RUTz.

& 512, S-DSATUR+2 & S-DSATUR+3 A%
S-DSATUR+ & RN TEITHEZHR TE 5
LEIRLI.

040

FF HAYeREITFE, Suwat RIZEH L 7.

BE 3R

[1] D.Brelaz: “New methods to color the ver-
tices of a graph,” Commun. ACM, 22,
pp.251-256 (1979).

[2] E. C. Sewell: “An improved algorithm for
exact graph coloring,” DIMACS Series
in Discrete Mathmatics and Theoretical
Computer Science, 26, pp.359-373 (1996).

[3] F. T. Leighton: “A graph coloring al-
gorithm for large scheduling problems,”
Journal of Research of the National Bu-
reau of Standards 84, no.6, pp.489-506
(1979).

[4] A. Hertz, D. de Werra: “Using tabu
search techniques for graph coloring,”
Computing, 39, pp.345-351 (1987).

BHMR, SWE—, RIEHEA, FAXK
K7 YU — U T % B THERN S
SFRET N TY AL & EBRFHE,” 1§
5, J79-D-1, 3, pp.1-8 (1996).

BHBR, BHAE: gAY -7l
DEFEALFIE L Z O EBRWEEN,” S22,
J68-D, 3, pp.221-228 (19835).



研究会Temp 
－4－




