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Abstract – The problem of finding distribution centres is a standout amongst the most significant 
issues in structure of supply chain. The structure of the distribution system is a significant issue for 
pretty much every organization. Wide scope of problems emerging in useful applications can be figured 
as Mixed-integer nonlinear Models. Multi-commodity distribution system configuration is a speculation 
of an office area problem where we have a few commodities, and shipment from a plant to client 
happens through a distribution center. This paper exhibits a mathematical model for two-stage 
arranging of transportation and inventory for some sorts of items (multi-commodity). The created model 
is adaptable for modifying of the following stage's shipping plan as per the pragmatic conditions 
around then. It is likewise demonstrated that numerous variables can be decreased by utilization of the 
balanced unit shipping cost. 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - X - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

I. INTRODUCTION 

With the fast development of worldwide advertising 
and manufacturing, the challenge among 
manufacturing firms turns out to be progressively 
extreme, so an entrenched strategic system assumes 
a significant role in a manufacturing firm. A total 
strategic system includes four stages: moving crude 
materials from providers, changing over crude 
materials into items, shipping items to different 
distribution centers, lastly conveying items to clients. 
Clearly, transportation and inventory are two key 
components in the whole calculated system, and have 
pulled in numerous scientists. Be that as it may, 
because of complexities and difficulties, transportation 
and inventory are frequently considered independently 
in spite of the fact that they are firmly related, 
particularly for those multi-item (multi-commodity) 
problems. While shipping plan for current-stage's 
requests (without inventory) is made, how to hold 
different surplus commodities over current-stage's 
requests must be considered. This paper will display a 
mathematical model for this problem. 

Choosing areas of distribution centers are the most 
troublesome part in supply chain the board in light of 
the fact that wasteful areas will result in 
overabundance cost. 

Consequently, the board ought to perceive the future 
conditions when settling on office area choices. Multi-
commodity distribution system configuration is a 
speculation of an office area problem where we have a 

few commodities, and shipment from plant to client 
happens through a distribution center. 

A standout amongst the most significant 
endeavours was taken by Geoffrion in which a 
mixed integer programming model was planned for 
the multi-commodity area problem. Distribution 
center areas, limits of the distribution centers, 
clients, and transportation stream designs for all 
commodities were resolved Solution to the problem 
was exhibited dependent on Benders 
Decomposition Method. It is conceivable to take 
care of problem with any number of commodities 
from this decay method. The transportation some 
portion of the problem was broken into a different 
old style transportation problem for every 
commodity. The significant conclusion acquired 
from this investigation is the viability of the Benders 
Decomposition as a computational technique for 
multi-commodity distribution area problem. 

Straightforward and viable Genetic Algorithm has 
been introduced by Fernandes for the two stage 
capacitated office area problem, which emerges in 
cargo transportation. A solitary item transported 
from a lot of plants to fulfil clients' needs is 
considered. The transportation isn't performed 
straightforwardly. The plants send the item to clients 
through a distribution center. The algorithm has 
written to decide the base activity cost of the system 
fulfilling the requests and limit limitations. As the 
initial step of the Genetic Algorithm, chromosome 
recognizable proof is performed and two distinctive 
useful heuristics have used to locate the underlying 
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populace. One depends on an unadulterated 
voracious paradigm, and the other one depends on 
adjusting direct relaxations of the problem. 
Computational tests were performed to set the best 
Genetic Algorithm parameters to guarantee the nature 
of the arrangements. 

II. NEED OF MODEL 

The problem starts from a nearby furniture 
manufacturing organization. The purchasers 
necessitate that furnishings must be at long last 
amassed, so it requires an enormous space to store. 
The furnishings manufacturing organization has a two-
stage transportation and inventory problem, as 
appeared in Figure 1. When the organization makes a 
transportation arrangement for its commodities, the 
organization likewise thinks about the inventory for the 
following stage, that would it say it is, needs to think 
about where to store its commodities, at inceptions 
(the present areas) or goals? Clearly, the commodities 
ought to be dispatched to the goal at the present stage 
and put away there for future's utilization. Be that as it 
may, the commodities may not be put away at goals 
on the grounds that the holding cost at goals is higher 
than at birthplaces, the inventory space at goals is 
constrained. At the point when the inventory space at 
goals isn't sufficient to hold those commodities for the 
following stage's (future's) request, absolutely, these 
commodities must be put away at inceptions. In any 
case, on account of higher inventory cost at a goal, the 
commodities could conceivably be put away at causes 
in light of the fact that the shipping costs in both the 
present stage and the following stage must be thought 
about. While the shipping cost at the present stage 
can be known from transportation business 
organizations, similar to aircrafts or vessel 
organizations, be that as it may, the shipping cost for 
the following stage is questionable. This makes the 
problem increasingly entangled. 

 

Figure 1. The two-stage transportation and 
inventory problem 

As the unit shipping cost in the following stage (really, 
in future) isn't clear, it is irrational to decide a solid 
shipping plan for the following stage utilizing the 
current-stage's unit shipping cost. So as to get a 
sensible unit shipping cost for the following stage, the 
mathematical model created in this paper will utilize 

another idea, the sound unit shipping cost. The sound 
unit shipping cost here relates to the most likely unit 
shipping cost in the following stage for the complete 
commodities held from one starting point to all goals. 
All things considered, the discerning unit shipping cost 
is a weighted normal unit shipping cost with the 
heaviness of next-stage's shipping sum. This shipping 
sum can be determined by the Gravity Model for the 
Trip Distribution Problem. Hence, the absolute 
shipping cost from the starting point (which holds 
commodities) to all goals is the balanced unit shipping 
cost times the holding sum in this beginning. By 
utilizing the judicious unit shipping cost, the quantity of 
variables in the mathematical model will be decreased 
so the model of the problem ends up more 
straightforward. The itemized derivation of the 
levelheaded unit shipping cost will be tended to later. 

III. TYPES OF MATHEMETICAL MODEL 

Transportation problem is a significant region in 
activities examine. The goal is to decide the sum that 
ought to be transported from each source to every 
goal, with the goal that the all-out transportation cost 
is limited. It comprises with a straight target work and 
direct constraints. 

There are two primary targets in transportation 
problem: limit the cost of shipping and expand the 
benefit of shipping from sources to goals. On the off 
chance that the transportation cost from each source 
to every goal is known, the transportation problem 
can be resolved the ideal course with the end goal 
that limiting absolute transportation cost. 
Fundamentally there are two kinds of transportation 
problems; balanced transportation problem and 
unbalanced transportation problem. On the off 
chance that the all-out supply is equivalent to the 
complete demand, the problem is characterized as a 
balanced transportation problem. If not, the problem 
is characterized as an unbalanced transportation 
problem. Unbalanced transportation problems ought 
to be changed over into balanced by including a fake 
demand or a fake supply. 

Arrangement Procedure of Balanced Transportation 
Problem 

Transportation problem can be unraveled utilizing 
two stages; deciding starting fundamental attainable 
arrangement and afterward decide the ideal 
arrangement. 

There are three standard methods to locate an 
underlying essential achievable arrangement: 

1. Northwest corner rule 

2. Least cost method 

3. Vogel's estimation method/Regret method 
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Ideal arrangement can be discover utilizing Stepping 
stone method and Modified Distribution Method or U-V 
Method. 

Multi-Commodity Transportation Problem 

Multi-commodity transportation problem is where a few 
commodities, sent from a plant to a client happen 
through a distribution center. The target of the multi 
commodity transportation problem is to figure out 
which distribution centers to utilize with the goal that all 
client demands are fulfilled, creation limits are not 
surpassed, and the complete distribution cost, that is, 
the fixed cost of working the distribution centers and 
the transportation cost, is limited. 

Mathematical Model of Multi-Commodity 
Transportation Problem 

 

Figure 2. A Multi-commodity Distribution Network. 

Target capacity of the multi-commodity transportation 
problem comprises with three sections; limiting the 
absolute distribution cost, the yearly working cost and 
the cost of course through the distribution centers. 

IV. CONCLUSION 

Office areas choices are basic to the productive and 
successful task of a supply chain. Multi-commodity 
transportation problem is a speculation of an office 
area problem with a few commodities, and shipment 
from plant to client happens through a distribution 
center. Primary thought of this examination was to limit 
the absolute transportation cost. It is obvious from the 
outcome and the offered data, to limit the 
transportation cost just two distribution centers can be 
utilized. Likewise, just couple of client demands were 
fulfilled. By expanding the limit or decreasing the 
transportation cost, organization can choose sellers in 
an increasingly beneficial manner to fulfil more clients' 
demands. 

In this paper, a mathematical model was introduced. 
Another idea, the objective unit shipping cost, was 

likewise presented. The motivation behind the model 
displayed in the paper is to make the arrangement for 
both transportation and inventory in the present stage 
and the following stage. The created model has two 
focal points: 1) it can diminish numerous variables by 
utilization of the judicious unit shipping cost; 2) it is 
adaptable for modifying of the following stage's 
shipping plan as per the reasonable conditions around 
then. 
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