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

TaicH: Kant and Azuma Onucarft

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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Fig. 1 Sequential Graph to be partitioned.
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Fig. 2 An algorithm of Branch-and-Bound.
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Fig. 3 Number of nodes vs number of branching nodes.
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Table 1 Results of experiments for number of nodes by rule
of prohibition of partitioning.
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Table 2 Results of experiments for block size by rule of

prohibition of partitioning.

AR EIEAORBEINERID
NWTHERLTH A,

Tays¥ARX
T FEDFER 385 | 693 | 1027 | 1333 | 1518 | 1581 | 1792
Mok AC X A BIRRE, | 86 | 182 | 324 | 555 | 690 | 692 | 885

4 8 12 16 20 24 28

4.3 EpfEiStELE

D PRE B DR A O TR F RS A LRRE
B E L TUTOHEEERV .

SEORME L L THAS 3 E TORBEERERD
3. TIHLBCOEREEORBELSH Y X b AR
BAHETIKBY X P2 oBDHINAERARENL S
RO TH 5.

FERENRE, HEOLBRETHBRAK LD
FEBD S B S N e FEMEDREICHE T A%
F3BAY R Mk ZHIBRRRA (BRERTHRERERET
12 3. 1HiOMEAl R2, R3 %701~V EHEERIER
T 3.2 B RL2) i€k » CTEH SN FHHME
DWEBOLRE LU TERT 5.

I TFRERBBIC K 2HBRMRETRET A Mick
S>TEHTZEEU Hy VETET., TREFR
MC X BEHEEAE I NI TF OB LEEETH D
IR k> TERTEEHTHS. U by PEIIE
FAROEICEL L EEFEIN ERE L OBIT
Lo TEY R MROMAEEBRTEHTHS. Th
52 8.2 RL3 oBAlkHmT 3.

D ORFERARESERTEHRAIL fo—fli %K 3,
FRAORT. BREERD SHBU IcRICOVTUT
KEEDDB, BB, CZOEBEERTIITREREEE
BETo 7 iCHLT ir)=0 LT3,

LAV ERERE T Y X FRIEENI
B7ay /A XE—5L, Ul y P BSEEEED
SEEIEDERT. BUOU Hy b BET 20T
F@+1D)—-PRICBNTTHY, ZhANCEREIC
FETHC LRIV, UDEHFICESRY, ToBR%
FIHTTHRET A PIFEHERY, BER~OFEA
By 3. £, ERELOSET, TREFX M E
ZOEMOTHS U Ay POERT n+1 BLOR
WEIEBEC BT EERIITRLTVS,

£ 3 L OVIERTIEE SRR X A HUESERE R
(TEASK =100, EHEEERER)
Table 3 Numerical results by level order
breadth-first search method.
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Table 4 Numerical results by best bound
search method.
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24 24 | 43 | 24.38| 58 79
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