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_Abstract One of the major disadvantages of using Branch and Bound algorithm to solve permutation bases
problems by computer is the size of main memory required. The Single Array Branch and Bound (SABB) method
introduced here aims to overcome this deficiency, usingonly N memory locations asavectorof size N, and asingle cellC

with N bits.
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'INTRODUCTION

‘Real time optimal control by microprocessors or
microcomputers is widely developing. Finding the
optimal sequence to service N jobs in a single or more
stations, such as queuing, traffic, machining and
production systems is one of the generally encountered
problems in such controls [1 , 2, 3]. The Branchand
Bound algorithm is generally used to solve a variety of
such problems [4 , 5]. One of the major disadvantages
of this algorithm is the hig size of memory needed.

'The SABB Method

In the single Array Branch and Bound (SABB)
procedure introduced here; the branch and bound tree

is constructed in another form. Each vertex contains

only one number. Vertexes are divided into different
levels. By choosing one vertex at a time from each
level, a new job is added 1o the sequence. Figure 1
represents this type of Branch and Bound tree.

To find all possible permutations, it suffices to follow
a path which starts from the root vertex and returns
back to it as shown inFigure 1. When a vertexisreached
for the first time, itis added to the sequence; and for the
second time it is removed. Reaching aleaf meansthata
new sequence is obtained.

Considering each vertex as an on-off unit, when 4
vertex is passed for the first time (fromitsrightin Figure
1(a), it becomes on; and for the second time (from its
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Figure 1£a) SABB path and states(b) value locations
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left), it becomes off. Only one of the vertexes of each
level may be on at a time whereitsvalue canbeseenina
set of N locations (which is represented in computer as
a N dimensional vector P, ) as shown in Figure 1(b)
The states of vertexes are represented by bits of a
memory cell in computer. Bit,=1 means that job is in
the queue(it is en it Figure 1) and bit,=0 denotes that
jobjisfree(itis off in Figure 1), and can be added to the
sequence. This procedure can be written asa computer
program to find all possible permutations of the jobs.

ILLUSTRATIVE EXAMPLE

‘An illustrative example to study 3! possible permuta-
tions of 3 jobs assuming that nodropping occursduring
the procedure, is shown in Figure 2.

"CONCLUSION

The SABB procedure is a software mechanism
introduced to overcome the problem of main memory
required in real - time optimal control of sequencing
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systems. The minisize SABB algorithm can be widely
used in optimum process controls such as optimum
sequences of robot arms movements, operations of
uinversal machines, services in traffic systems, etc.
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Figure 2. Husirative example of SABB procedure fo  jobs.
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