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SYNOFSIS

Several attempts have been made in the past to comstruct anclog
models to represent optimisation problems in Operations Research, in the
areas of Linear Programming and Transportation. Of these, a mechanical
analog model, originally proposed by Thomson for solving sets of linear
eéquations, has been cdapted by various researchers to represent optimisation
problems, involving linear congtraints. The physical models, constructed on
these lines, suffer from several practical‘lizdtétipns, resulting in non-
idealistic behaviour.

Eowever, these nechanical models have the merit that they are
particularly simple to visualise, providing an insight into the process of
optimisation, The ¥uhn~Tucker conditions which have to be sctisfied by ell
optinal solutions, do not have to be artificially enforced. Instecd, they
follow from the requirencnt of equilibriun of forces on the system. The
process by which the analog model proceeds towards equilibrium, suggests an
algorithn baged on the'idealiéeé'behaviour cf the systen. This thesis
exanines neckanical énalog nodels representing {a) Lirear Prograrming
(b) Trensportation (e) Quodrstic Prograrming problems. The approach,
however, is general and ecn be extended to other optimisation problens as well;

The mechanical anclog model, for the three types of problems ccougidered,
are ocnly different versions of the basic Thomson model, The comstructional
features nay have to be modified to suit the particular case, but the generel
procedure by which the medels are brought to equilibrium, remsimsthe same.
Essentially, the nodel consists of an inter-comneccted system of levers and
strings, such that the displacements of the levers are subject to certain
restrictions (constroints). Weighte of varying nagnitude are suspended fronm
the levers, so that the total energy dissipated by the systen, corresponds to
the chjective function to be cptimised. As all free systems, tend to nminimise
their cnergy (maximise the energy dissipated), the displacements of the levers,
under equilibrium conditions provide the optimnl solution.

Chapter (1) of this thesis describes the sitmlation procedure. The
sane basic procedure is followed in every case. Initizlly all the levers in
the cnelog model are’ imagined to be at zero digplacement, and are imagined to
be subjected to certain unbalenced moments, which require externsl restrictions

to keep the systen in cquilidriun. In the sirmlation proceéure, these external



restricﬁqns ore relaxed one by cne, in such & way as to mexzimise the cnergy
dissipateds Each time one of these external resfrictions is relaxed, the new
displacemenfs‘*ie\i the levers, and the new unbalanced moments have to be computed.

In chspter (2), the different versions of the Thomson model are descri-
bed, ‘I‘benodifiCatxuns‘are required in order to mcke the model applicable to

Je differ:e*nt“ types of uptimisation problens considered.

in té'zél‘third chaptez, the Asimulation procedure is applied to the analog
nodel for Linear Yrorvrans. It i3 shown that the sirmlaticn prOcedure provides
a nechanical mtupretatmn of the ‘31up1ex technique,

The fourth chapter deals with the simulation of the = analog medel fof
generalised Transportation problems. . :

In the fifth chapter the Quodratle Programming case is.disensseds In
this chapter, attention is confined to a mode \, which bears a resepblance to
the Beale's algorithm, : : , |

Chapter (6) deals with the second form: of the analog madel for
Quadratic Programming problems, The points of s‘;mle,mty with the Wolfe's
algorithm are described,

In the concluding chapter, the process by w“fi’in,h the gimulation
procedure can be extended to other optimisation problems, is discussed. Porti-
cular attention has been paid to optlmlslng a logo.rlthmic functlon subject to

lineer constraints. This might prove to be of use in Geometr:tc Programming,
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