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Introduction:

The basis for the implementation of any management task is the adoption of an optimal decision by a
specific person. The optimal solution is considered to be such a solution that ensures the achievement of the
goal in the conditions under consideration with the maximum effect. Among the set of optimization
problems, there are special problems that are called linear programming problems. The first articles on linear
programming were published in the USA only in 1949. In them, the American scientist J. Danzig presented
his simplex method. In 1949, L.V. Kantorovich and M. K. Gavurin presented the method of potentials for
solving the transport problem.

Consider the following problem, called the transportation problem. There are m suppliers
Ay, Ay, ... A, , Who have stocks of the same cargo in the amount of a4, a,, ... , a,, units, respectively. This
cargo needs to be delivered to n consumers By, By, ... , B, , who ordered b4, b,, ... , b, units of this cargo,
respectively. All tariffs for cargo transportation c;; (the cost of transporting a unit of cargo) from supplier 4;
to consumer B; are also known. It is required to draw up such a transportation plan in which the total cost of
all transportation would be minimal.

It is convenient to write the condition of the transport problem in the form of the following transport
Table 1.

Table 1
\\_»_ T T i ——LYy
~—__ Orders B, B, B,
Reserves '
o, b, b, b,
A, ay | 11 | €12 Cin
A %2 | e | | €2 Con
Am Ay, \ Cm1 | | Cm2 Cmn _

Let's designate the total stock of cargo from all suppliers by the symbol a, and the total need for cargo
from all consumers - by the symbol b. Then
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a=%l,q;
b = Z?:l bj.

A transportation problem is called closed if a = b. If a # b, then the transport problem is called open.

Note that in the case of a closed task, all cargo stocks will be removed from suppliers, and all requests
will be satisfied.

In the case of an open problem with < b , the entire cargo will be exported, but there will be under
deliveries of the cargo to economically unprofitable consumers.

When a > b, on the contrary, all consumers will be satisfied, but part of the cargo will remain in the
warehouses of economically unprofitable suppliers.

Currently, more convenient automated methods for solving linear programming problems have been
developed, which save time for solving.

In work [1], an automated method for solving a transport problem using the “Optimal” program is
considered. To solve the problems of optimal use of resources and diet, there is also an automated method,
which is considered in [2].

It is known that linear programming problems are divided into 3 parts: the problem optimal use of
resources, diet task and transport task. Below is the recommended method for solving the transport problem
allows you to save time. One of these methods is the Optimal 2 program.

After starting the Oﬁtimal 2 Erogram, the following window aﬁﬁears:

Mm?wo_l’m

= B |u|.|

After selecting the “Co3maTn” section the “daiia” menu, the following window appears:

OITI'M ng i
®aiin [-Banaual TaBnuuya Okvo [Momowys

= -‘?-IEI|@|

notpeturens B1 |notpeturens B2 Inmpeémenb B3 | 3anacel rpyza

NOCTaBWMK A1 o o

nocTaswuk &2 (0 o 0
nocTasumk A3 |0 o 0
MoTpetHocTy

In this window, the rows stand for suppliers Al, A2, A3, and the columns for consumers B1, B2, and
B3. They form a 3x3 matrix. The last row and the last column show respectively the demand for the cargo
and the stocks of the cargo.
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The size of the matrix can be changed depending on the state of the task. To do this, select one of the
“Io6aBuTH cTPOKY”, “/[00aBUTH KOJOHKY”, “YIaJauTh CTPOKY”, “YaamuTh KoJOHKY” Sections in the
“Taoauma” menu. They are used to add row and column respectively and also to remove row and column.

Consider an example. Let it be required to solve the following transport problem of a closed type:

There are 3 suppliers Al, A2, A3, which have stocks of cargo in the amount of 130, 100, 170 units,
respectively. This cargo needs to be delivered to four consumers B1, B2, B3, B4, who ordered 150, 120, 80,
50 units of this cargo, respectively. The cost of transportation is determined by the following matrix

35711
C = (1 46 3)
58127

It is required to draw up such a transportation plan in which the total cost of all transportation would
be minimal.

By the condition of the problem, the number of suppliers is m = 3, and the number of consumers is

n = 4. Select the “/lo6aBuTh KoJ0HKY” Section in the “Ta6auuma” menu and enter the data:
) ONTUMAN

Qaiin  3agava Tabnwuya OxHo [Momows

B :7 = ‘@|

£) Untitledl tab

Tapudbl I OrpaHyyeHua ]

notpeturens B1

noTpedurens B2

notpeturens B3

notpeturens B4

3anackl rpysa

nocraewuk Al |3

7

11

130

nocTaswuk 42 |1 4 6 3 1001
nocraswuk 43 |5 8 12 7 170
Motpethoctu 150 120 80 50 -

Then we select the “Pemmts 3agauy” section in the “3agaua” menu and at the 5" stage we will get
the following solution.

A MoTpebuTens Fanacel
PETABLLME M gq B2 B3 B4
3 = rd 11
A
m | S0 wm | B0 m M
1 4 5 3
N2
100 1 1 1 1
5 = 12 7
A
50 | FO M | S0

MoTpeGrocTe [ASON IA20T S0 NS0

Henesan dpynuuna F= 20070

The following notation is adopted here:

i —row index

Jj — column index

m — number of suppliers

n — number of consumers

x;j —transportation between supplier 4; and consumer B;

M — some number close to infinity

The red color shows the bandwidth limitations of communications between suppliers and consumers.
Transportation costs (tariffs) are displayed in gray.
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0 50 80 O
Thus, for X, = 100 0 0 O the objective function F takes its minimum value, i.e.
50 70 0 50
F=2070.

The solution has a matrix form, we can write it in the following form:

X1, = 50, x13 =80, x5; = 100, x3; = 50, x3, =70, x3, =50

Thus, upon delivery of cargo from supplier A1l to consumer B2 in the amount of 50 units, from
supplier Al to consumer B3 in the amount of 80 units, from supplier A2 to consumer B1 in the amount of
100 units, from supplier A3 to consumer B2 in the amount of 70 units, from supplier A3 to consumer B4 in
the amount of 50 units, the cost of transportation will be minimal.

The tasks of optimal use of resources and diet also have automated methods for solving. The
Simplexwin program is one such method that saves time.

Conclusion:

The transport problem belongs to linear programming problems, and it could be solved by the
potential method or simplex method. But automated methods for solving linear programming problems
make it possible instead of using potentials and volumetric simplex tables, use a more convenient method.
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