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Development and Characteristic Analysis of Branch-and-Bound
Algorithm for Optimal Sequential Partitions of Graphs

Tarcur Kant and Azuma OnucHift

Optimal sequential partitions of graphs is to find a minimum cost partition of the nodes
of a graph into subsets of a given size, subjecting to the constraint that the sequence
of the nodes may not be changed, that the nodes in the subset must be of consecutive num-
bers. One possible application of this problem is in partitioning computer programs into
pages for operation in a paging machine. The partitioning minimizes the number of transi-
tions between pages. This paper shows how Branch-and-Bound methods can be used to
reduce storage and, possibly, computational requirements in discrete dynamic program for
optimal sequential partitions of graphs. For this problem, we develop the use of Branch-
and-Bound methods for dynamic programming algorithm. We experimentally and theore-
tically examine the effectiveness of Branch-and-Bound methods and the performance of the
algorithm. Our computational experience demonstrates that the hybrid approach yields
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dramatic savings in both computer storage and computational requirements.
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Table 1 Results of experiments for number of nodes by rule
of prohibition of partitioning.
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Table 3 Numerical results by level order
breadth-first search method.

el ol I
4 99 37 1 2
8 95 60 3 2
12 95 63 3 6
16 88 65 5 3
20 86 65 15 4
24 91 76 0 4

R 4 BETRERBRERTCE 2 BEERER

(TEA% =100, B3 rcERIER)

Table 4 Numerical results by best bound
search method.

Fuyy FBIIR ——l
FAX min | max | mean HE (%)
4 4 9 4.65 93 49
8 8 16 9.05 83 65
12 12 29 12.92 71 69
16 16 26 16.65 63 67
20 20 32 20.59 59 69
24 24 43 24,38 58 79

—7, BRETAFRERETEEY 2 FRRIRER
B LicET 50, TOEMEBERICHET 30
RBE#ETHS. LoLEL OKEERICEINE, 3&
AEDRERIKTT vy 7414 XDEIA LD, Zh
LD EDES>TEVLOOHBRBTHy, THER
Tyl ¥4 XEEPPLEEDIBRETS S C L5
BRL 7.
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