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ABSTRACT

In this thesis an attempt has been made to investi-
gate production-inventory systems with & view to analyse
the inter-relaticnships among the associated parameters
and arrive at an overall optimal solution for the system.
The importance of an integrated approach towards deciding
the optimal inventory and production policy is highlighted.
Previous work done in this area has been critically re-
viewed and classified on the basis of the techniques
employed. Further sub-classification is based on the
environmental aspects of the probleu.

Mathematical models have been developed for single-
ftam mi) ti-stage produstlm-tnventory svgbang $o mindmise
total system cost. These are based on the consideration
that the value of the product increases as it advances
alang various stages of production. Two deterministic
models have been developed to determine the Economic
Bateh Quantity. Omne of these models considers the effect
of bateh-splitting and establishes an optimal bateh-
splitting policy. Cuantitative decisian criteria have
" been evolved to indicate whether to resart to pure
bateh production, split-bateh production or flow-line
production with wnit-by-unit shipuent between various
Production stages. Classical models are shown as special
cases of these models.



MAother model {or single-iten multi-stage case is
developed for & stochastic environment. Demand is assumed
to occur at random intervals at the sane rate whereas
processing and setup/tines vary, each following exponential
distribution with different weans, 'Gne-for-cne’ ordering
policy is assumed 2md optimal inventory policy is deter-
mined for each of the intermediate sture attached with
every production stage. Implicationes of aggregating
production stages into an equivalent single stage are
discussed at lengtl.

Examples have Loen included to denomstrate applica-
tions of these models. Semsitivity of the system o
various parameters 1s also examined. The sensitivity
analysis reveals thai cost-curves are rather flat in
the optimal zome.

M algorithm to study the effect of rejection
allowance on single-item single-stage stochastic produc-
tion-inventory systess is developed. /nalysis of the
results obtained using the algorithn shows that as the
probability of manufacturing a defective ftem increase,
the total system cost increases amd the difference between
naxinun level and recrder level reduces, am observation
which appears sound even intuitively.




A generalised couputer simulaticn model has been
constructed for mlti-product multi-stage stochastic pro-
ductim-~inwentory systons. This is based on the asswap-
tion that interarrival tines and sizes of demand, setup
apd processing times lollow Erlang distributions. Also
inccrporated ave offectn of hinawial wedpotions end
machine break-downs, uwhich are assumed to follow normal
distribution. Sisulatlon results are snaiysed from the
point of view of the ricrity dispatehing strategies and
effect of envircnmental verdability on sy sten of perfor-
mapes. Results presented in the thesis provide useful
insight inte and prediet the behaviour of the system in
& plausible sanner.

Substantial part of the work repcarted in this
thesis hes been published Presented by the author in
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