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Abstract : A solid Transportation problem considers mainly three constraints dealing with demand at destinations, availability
at sources and conveyance capacities. The total time minimization solid transportation problem (TTMSTP) handles the
objective to minimize total time involved in transporting the commodities. The TTMSTP is different from ordinary solid
transportation problem because of the involvement of some auxiliary variables. The auxiliary variables are used just to
identify the active and inactive nodes in the final transportation planning decision model. The concept of uncertain programming
is adopted to deal with the vagueness that generally prevails in the data.  Expected constraint programming method is used
to convert the uncertain model to its equivalent crisp form. A numerical illustration is also given in order to explain the
applicability of the presented model.
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1. Introduction
The Transportation Problem (TP) is a special class

of network optimization problem. The problem of
minimizing the total cost of transportation is broadly
discussed as an optimization problem. It usually aims
to minimize the total transportation cost. Practically
there may arise many situations where it is more
important to minimize time instead of cost. In military
transportation, in times of emergency, there is a vital
need for transportation of perishable goods like fruits,
vegetables and milk, where a delay in transportation
may lead to big losses. Minimization of time plays a
vital role in real life TP and it is a requirement to find a
feasible transportation schedule. That feasible
transportation schedule minimizes the maximum
transportation time between a source and destination
provided that the distribution between two points is
positive. The basic difference between time and cost
minimization TP is that the cost of the transportation
changes with the variation in the quantity but the time
involve remains unchanged irrespective of quantity.
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Solid Transportation Problem (STP) is the expanded
form of classical TP. Classical TP deals with two
dimensional aspects of constraints while the STP deals
with three dimensional aspects of constraints. Need of
STP arises due to competitive environment, where
industries and firms are seeking ways to deliver their
products in such a manner so that they would capture
good hold in the market. Even for the delivery of
homogeneous products different modes of
transportation are needed, which gives rise to an
additional constraint in TP called conveyance constraint
and such a TP is termed as STP.

It is often seen in real life that the decisions of TP
namely demand, supply and conveyance are not certain
(i.e. not fixed). This raises the need to study uncertain
theory. In practice, transportation variables are
presumed but in actual, costs of transportation and time
of shipping are highly uncertain. To deal with uncertainty
in human behavior [Liu (2007)] found uncertain theory.
Liu proposed the concept of uncertain variables that
are used to model uncertain quantity, and degree of
belief is regarded as uncertain distribution.


