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ABSTRACT

The control and maintenance of inventories of physical

goods 1s a problem common to all enterprises in any sector

of a given economy. The inventories may broadly be classi-
fied into two types - manufacturing inventories and distri-
bution inventories. The purpose of a manufacturing inven-

tory is to satisfy the production requirements, whereas that
of a distribution inventory is to meet the customer demand

at a prespecified service level.

The nature of demand for an item of a manufacturing
inventory is dependent and lumpy, i.e.,inventory depletion
occurs at discrete time periods. Because of these two
special dimensidns of demand for manufacturing invenfories,
the technigues of statistical inventory control cannot be
émployed effectively for inventory management. The alter-
native choice is the material requirements planning, an
approach that recognizes the realities of demand existing

in a manufacturing environment.

A material requirements planning (MRP) system, narrowly
defined, consists of a set of logically related procedures,
decision rules and records designed to translate a master
production schedule into time-phased net requirements and
the planned coverage of such requirements for each component

inventory item needed to implement this schedule. Discrete
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lot-sizing is one of the important planning factors of MRP. In
discrete lot-sizing order quantities generated should equal the
net requirements in an integral number of consecutive planning
periods. Discrete lot-sizing does not create remnants, 1.e.,

gquantities that would be carried for some length of time with-

out being sufficient to cover a future period's requirements

in full. The present study is limited to discrete lot-sizing

only.

The standard MRP logic facilitates the use of single-
product single-level lot-sizing techniques for determiﬁing
the planned coverage of component item requirements. Though
there are many recognized lot-sizing techniques, till to date,
only the Wagner and Whitin algorithm based on a dynamic pro-
gramming approach.assures an optimal solution. The complexity
of the procedure inhibits its understanding by the layman and

acts as an obstacle to its adoption in practice.

Two simple heuristic algorithms based on the incremental
cost approach are developed for solving the problem of single-
product discrete lot-sizing arising in MRP. The incremental
cost approach is extended to solve the probiem of multi-

product discrete lot-sizing with constraints.

A finite production rate discrete lot-sizing model is

formulated incorporating a finite production rate and raw
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material inventory holding cost in the case of constant
demand occurring at discrete time periods. Two simp;e
algorithms are developed to solve the model. A finite
production rate discrete lot-sizing model is formulated
incorporating finite production rate and raw material inven-
tory holding cost in the case of time—varying demand occur-
ring at discrete time periods. A simple algorithm based

on an incremental cost approach is developed to solve the
model. The Wagner and Whitin algorithm is>modified to take
care of the finite production rate and raw material inventory
holding cost. The effects of a finite production rate and
raw material inventory holding cost in a single-product dis-
crete lot-sizing have been studied. An attempt is made to
develop a heuristic procedure to jointly determine the

master production schedule and component lot-sizes.
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