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Abstract

The bandwidth minimization problem (BMP) has been classified as NP-complete because the

polynomial time algorithm to find the optimal solution has been unknown yet. This paper suggests

polynomial time heuristic algorithm is to find the solution of bandwidth minimization problem. To find

the minimum bandwidth ¢*

= min¢(G)’¢(G = max{lf

JICHE vi,v]EE} for given graph G=(V,E),

m=|VIn=|E| the proposed algorithm sets the maximum degree vertex v, in graph G into global

central point (GCP), and labels the median value

[m+1/27 between [1,m] range. The graph G is

partitioned into subgroup, the maximum degree vertex in each subgroup is set to local central point

(LCP), and we adjust the label of LCP per each subgroup as possible as minimum distance from GCP.

The proposed algorithm requires O(mn) time complexity for label to all of vertices. For various

twelve graph, the proposed algorithm can be obtains the same result as known optimal solution. For

one graph, the proposed algorithm can be improve on known solution.
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Il. Problem Definitions and Related Works
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Fig. 1. Bandwidth minimization problem
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2] 45 &4 (greedy randomized adaptive search, GRASP)S- Al
QFaF3iTt.

3 A= BMPY 24 3lE O(m) o ThakAIzto =
= rAE A FElay daEss At

opr}

[1. Maximum Degree Vertex Partitioned Central
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Fig. 2. Maximum degree vertex central location algorithm
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Fig. 3. MDVCLA for G;
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[V. Experiments and Result Analysis
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Fig. 4. Experimental data
Gy Chung[171004, G, Kojima®t Andol4]914, @, &
Miller} Orlin[18]el14 ¢1-&-= it}
7 49] veFek gz Eel dis)] Alke MDVCLAE 4§
3te] 7t AL HEE FoJsla BWE €& A= 19 5

o AIAIE ] St

LW @ a0 ®
® © ©
@ 6 _©
12345678 ~ 123738456

BW=5
(@) Gy=K, 4

N @ @ & @& @
O OB OO OO IO OO OB OO
BW=1

b) G, =1,

7) (a1 (15)
58 586
5) / 20) 24

0] 0]
3 (6) 9) a3 a7 Q1 23)
é jé%:(“) (18) 4®

BW=4

) ey

®
@ @ ®®
‘ (1) S @) - @ ©
@ / \ T . M
FooN A 12345678 -
/ BW=4
® ®

@ G =5 =K,




Maximum Degree Vertex Central Located Algorithm for Bandwidth Minimization Problem 45

s

) e (4)

(6) BW=7 (3)

(h) Gy= K,

(1)

() Guo=Tys

(i) Gu=G(3,6)xP,

@ ‘ @
@ O—G—©——=
BW=6
K Gn=T;
Fig. 5. MDVCLA for experimental data
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Table 1. Compare with Algorithm Performance

8z He=Z ¢(@)
LT of MDVCLA

G, 3

G, 5 5
Gy 1 1
G, 4 4
Gs 4 4
Gg 4 4
G, 7 7
Gy 4 4
Gy 7 7
Gy 5 5
Gy 13 12
Gy 6 6

V. Conclusions
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