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1. Introduction

The drafting of a major construction plan in various areas is one of the important issues in the
development of each country's economy. Various construction sites here include the construction or
restoration of schools, hospitals, residential buildings, industrial and foodservice facilities, and so
on.

Major construction means the construction, expansion and reconstruction of an existing
enterprise or a new building, as well as the technical re-equipment and improvement of technology
of an existing enterprise or organization that requires construction.

In particular, given the current conditions, it is necessary to carry out various types of
construction work. For instance, in the liberated regions, lists should be drawn up for the
construction and restoration of houses, industrial and foodservice facilities, and monuments.

The drafting of such plans or projects can be carried out by public or private companies.

This article considers the issue of optimal selection of the list of measures for the construction
or restoration of such facilities and its mathematical model. Here, the principles of building
economic-mathematical models from [1, pp.230-237; 2, p.304; 3, pp.154-164] are used. It should be
noted that brief information about this work is given in [4, pp.319-321].

2. Problem statement
Suppose that there are many construction activities to be carried out. Naturally, different types

of equipment, materials, their volume or quantity, the amount of demand for each of them, the total
funds allocated for these works (resource, cost, raw materials, etc.), the priority of each construction
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activity, etc. should be known.

Obviously, after we get all this information, we need to compile a list of construction
activities for a certain planning period so that the effect (income, earnings, profit, etc.) of the
selected facilities is maximized within the existing constraints.

For this purpose, we adopt the following notation.

0 — the totality of all major construction activities,

J — the totality of all types of materials,

w — the totality of all construction and installation works,

R — the totality of equipment,

V;q — the amount of the construction and installation works of j-th type when carrying out the
g-th activity, (qef, jew). If the j-th, (jew) type of construction and installation work is not
required when carrying out the activity of the g-th type, (qef2), then V;, = 0.

G, — is the limit amount of equipment of the r-th type, (reR),

a;; — the amount of expense per unit of the material of i-th type, (i € J) in the carrying out
the j-th, (jew) type of work,

m; — the total funds (resource) allocated by the external organization in major construction
for the amount of the materials of the i-th type, (i € J).

Grq — the demand for the r-th type of equipment, (reR), during the implementation of the g-
th type (gef2) of activity, If the equipment of the r-th type, (reR) is not required when carrying out
the activity of the g-th type, (qef2), then G,, = 0.

K — the total cost allocated to the major construction site during the planning period,

C, — the value of the priority of the g-th activity (qef2),

In this problem, it is required to compile a list of implementation activities of construction
projects under the given information and constraints, such that the necessary constraints are
satisfied, with the maximum effect (income, earnings, profit, etc.) from their use.

To build a mathematical model of the problem, let us accept the unknowns x,, as follows.

. = { 1,if activity q is carried out,
9710, otherwise.
The general assessment for approved activities within the adopted notation is as follows.
Z CqXq
qen
Capital investment for repair and construction works:
Z Z VigXq
qeN jew
The demand (cost) for the acquisition of equipment is calculated by the formula
Z Z GrqXq
TER qeN

Then the required total cost should be written as a condition such that it does not exceed the

allocated K capital investment:
ZZquxq +ZZGrqxq <K

qenN jew T€ER qeN

The total funds required for the purchase of the r-th type of equipment:
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Z Grqxq, (T€R)

qen

It is clear that the total cost of purchased equipment should not exceed the allocated limit G,..
That is, the inequality

Z GrqXq < Gy (T€R)
qen
must be satisfied.
On the other hand, the amount of basic construction materials should not exceed the given
limit m; (i € J). Then, this condition will take the following form:

ZZaUquxq <m;, (ie))

qgen jew

Here, the product a;;Vj, is the demand for the i-th type of material required when carrying
out the activity q for each j-th repair and construction work.

Thus, the mathematical model of the problem of optimal selection of the implementation of
repair and construction facilities is as follows.

Z CqXq — max, (D
qen
D Grgxy < Gr, (reR), @
qen
D) aligxg <miLG e, 3)
qenN jew
DD Via+D G |xa <k 4)
qgen \ jew T€ER
xq = 1VO0, (qen). (5)

Suppose that 2 = {1,2, ..., n}. Then denote
Aig = z a;jVig, (i €]; qe)
jew
Andifwetake R = {1,2,..,my},J ={m; +1,m; + 2, ..., my} m = m, + 1, problem (1)-(5)
will be as follows:

n

Z Cjxj > max, (6)
j=1
Zaijxjgbi, ie(RUJjuU{m})=1m (7
j=1
x;=1V0, (j=1n). (8)

Here, the last inequality of system (7) is written as follows”
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amq=Zqu+ZGrq, b, =K

JeEw T€R

Thus, the problem of optimal selection of activities for capital construction comes down to a
Boolean programming problem of the type of (6)-(8). To solve it, it is possible to apply exact or
approximate solutions known from the literature.

3. Conclusion

Considering the above, the following conclusions can be drawn:

— A model of optimal selection of necessary activities has been built for various construction
works.

— The optimal amount of all materials, equipment, etc. required for construction has been
determined within the given constraints.

— In particular, the proposed model can be used in large-scale construction, restoration and
installation works in the liberated territories of Azerbaijan.
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