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Abstract—One of the indicators of the country's economic 
growth is the gross domestic product (GDP), and one of the 
factors of economic growth is capital. The main criteria and 
source of economic development is economic growth. Economic 
growth is a sustainable increasing tendency of the main 
indicators of national theory production (GDP, GNI). 
Furthermore, absolute value and growth per capita are also 
considered. In economic and statistics, various indicators are 
used to measure the volume of national production. The most 
important of these is gross domestic product (GDP). GDP is 
expressed by monetary unit of the final products and services 
produced in the economy. Here should be taken into account the 
fact that GDP comprises final products and services produced 
within the particular country. In this work, was created the 
dynamic model that demonstrates the dependence of GDP on 
investments in case of Azerbaijan economy. 
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I. INTRODUCTION  
Consider the following task: how much investment should be 
allocated in a certain year to achieve the desired level of GDP 
after a certain period of time?  
To do this, consider the following task:  

𝐽𝐽 = ��𝑥𝑥𝑗𝑗𝑗𝑗𝑗𝑗 ,𝑖𝑖 − 𝑥𝑥𝑖𝑖�
2 + �𝑢𝑢𝑖𝑖+12

𝑁𝑁−1

𝑖𝑖=0

𝑁𝑁

𝑖𝑖=0

→ min                           (1) 

𝑥𝑥𝑖𝑖+1 = 𝐹𝐹𝑥𝑥𝑖𝑖 + 𝐺𝐺𝑢𝑢𝑖𝑖+1 + 𝑣𝑣, 𝑖𝑖 = 0,𝑛𝑛 − 1����������                      
(2) 

𝑥𝑥(0) = 𝑥𝑥0                                                                           
(3)                                             

Here, 𝑢𝑢𝑖𝑖 is the volume of investment and 𝑥𝑥𝑖𝑖 is the volume 
of GDP in the i-th year.  

II. THE MODEL OF THE DESIRED LEVEL OF GDP  
Since we want to achieve the desired level at the end of the 
trajectory ( 𝑥𝑥𝑗𝑗𝑗𝑗𝑗𝑗 ,𝑖𝑖 = 0, 𝑖𝑖 = 1,𝑁𝑁 − 1����������, 𝑥𝑥𝑗𝑗𝑗𝑗𝑗𝑗,𝑁𝑁 = 𝑥𝑥𝑗𝑗𝑗𝑗𝑗𝑗 ), we can 
write (22) as follows:  

𝐽𝐽 = �𝑥𝑥𝑗𝑗𝑗𝑗𝑗𝑗 − 𝑥𝑥𝑁𝑁�
2 + �(𝑥𝑥𝑖𝑖2 + 𝑢𝑢𝑖𝑖+12 )

𝑁𝑁−1

𝑖𝑖=0
→ min                           (4) 

We can rewrite this problem in the following form:  

𝐽𝐽 =
1
2
𝑞𝑞�𝑥𝑥𝑗𝑗𝑗𝑗𝑗𝑗 − 𝑥𝑥𝑁𝑁�

2 + �(𝑘𝑘1𝑥𝑥𝑖𝑖2 + 𝑘𝑘2𝑢𝑢𝑖𝑖+12 )
𝑁𝑁−1

𝑖𝑖=0

 → min    (5) 

𝑥𝑥𝑖𝑖+1 = 𝐹𝐹𝑥𝑥𝑖𝑖 + 𝐺𝐺𝑢𝑢𝑖𝑖+1 + 𝑣𝑣, 𝑖𝑖 = 0,𝑛𝑛 − 1����������                                   
(6) 

𝑥𝑥(0) = 𝑥𝑥0                     (7) 
Here, 𝑞𝑞, 𝑘𝑘1, 𝑘𝑘2 are coefficients, 𝐹𝐹, 𝐺𝐺, 𝑣𝑣 was defined in [10],  
𝑥𝑥𝑗𝑗𝑗𝑗𝑗𝑗  is the desired level of GDP and N is the number of years. 
For this, we construct an extended criterion of quality 𝐽𝐽 ̅[8]. 
To do this, we add systems of equations with coefficients 
𝜆𝜆(𝑖𝑖)[1, 7] to function J:   
𝐽𝐽 ̅ =

=
1
2
𝑞𝑞�𝑥𝑥𝑗𝑗𝑗𝑗𝑗𝑗 − 𝑥𝑥𝑁𝑁�

2

+ ��
1
2

(𝑘𝑘1𝑥𝑥𝑖𝑖2 + 𝑘𝑘2𝑢𝑢𝑖𝑖+12 ) + 𝜆𝜆𝑖𝑖+1(𝐹𝐹𝑥𝑥𝑖𝑖 + 𝐺𝐺𝑢𝑢𝑖𝑖+1 + 𝑣𝑣
𝑁𝑁−1

𝑖𝑖=0

− 𝑥𝑥𝑖𝑖+1)�                                                                                (8) 
We use the following notation:  

ɸ�𝑥𝑥(𝑁𝑁)� =
1
2
𝑞𝑞�𝑥𝑥𝑗𝑗𝑗𝑗𝑗𝑗 − 𝑥𝑥𝑁𝑁�

2
 

𝐻𝐻𝑖𝑖 =
1
2
𝑘𝑘1𝑥𝑥𝑖𝑖2 +

1
2
𝑘𝑘2𝑢𝑢𝑖𝑖+12 + 𝜆𝜆𝑖𝑖+1(𝐹𝐹𝑥𝑥𝑖𝑖 + 𝐺𝐺𝑢𝑢𝑖𝑖+1 + 𝑣𝑣) 

We can rewrite (8) as such: 
𝐽𝐽 ̅ =

=
1
2
𝑞𝑞�𝑥𝑥𝑗𝑗𝑗𝑗𝑗𝑗 − 𝑥𝑥𝑁𝑁�

2 − 𝜆𝜆𝑁𝑁𝑥𝑥𝑁𝑁

+ ��
1
2

(𝑘𝑘1𝑥𝑥𝑖𝑖2 + 𝑘𝑘2𝑢𝑢𝑖𝑖+12 ) + 𝜆𝜆𝑖𝑖+1(𝐹𝐹𝑥𝑥𝑖𝑖 + 𝐺𝐺𝑢𝑢𝑖𝑖+1 + 𝑣𝑣)
𝑁𝑁−1

𝑖𝑖=1

− 𝜆𝜆𝑖𝑖𝑥𝑥𝑖𝑖� + 𝐻𝐻0

→ min                                                                                  (9) 
We get the following problem:  

𝐽𝐽 ̅ =

=
1
2
𝑞𝑞�𝑥𝑥𝑗𝑗𝑗𝑗𝑗𝑗 − 𝑥𝑥𝑁𝑁�

2 − 𝜆𝜆𝑁𝑁𝑥𝑥𝑁𝑁

+ ��
1
2

(𝑘𝑘1𝑥𝑥𝑖𝑖2 + 𝑘𝑘2𝑢𝑢𝑖𝑖+12 ) + 𝜆𝜆𝑖𝑖+1(𝐹𝐹𝑥𝑥𝑖𝑖 + 𝐺𝐺𝑢𝑢𝑖𝑖+1 + 𝑣𝑣)
𝑁𝑁−1

𝑖𝑖=1

− 𝜆𝜆𝑖𝑖𝑥𝑥𝑖𝑖� + 𝐻𝐻0 → min                                                          (10) 

𝑥𝑥𝑖𝑖+1 = 𝐹𝐹𝑥𝑥𝑖𝑖 + 𝐺𝐺𝑢𝑢𝑖𝑖+1 + 𝑣𝑣, 𝑖𝑖 = 0,𝑛𝑛 − 1����������                    (11) 
𝑥𝑥(0) = 𝑥𝑥0                                                                       (12)                                             

To solve the problems (10)-(12), i.e. to find the values 
𝜆𝜆𝑖𝑖 ,( 𝑖𝑖 = 0,𝑛𝑛 + 1����������) , 𝑢𝑢𝑖𝑖 , ( 𝑖𝑖 = 0,𝑛𝑛 − 1����������) and 𝑥𝑥𝑖𝑖 , ( 𝑖𝑖 = 0,𝑛𝑛�����), we 
need to solve the following system of equations [3]:  
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𝜕𝜕𝐻𝐻𝑖𝑖

𝜕𝜕𝑥𝑥𝑖𝑖
= 𝜆𝜆𝑖𝑖                                               (13) 

𝜕𝜕𝐻𝐻𝑖𝑖

𝜕𝜕𝑢𝑢𝑖𝑖
= 0                                              (14) 

𝜕𝜕ɸ
𝜕𝜕𝑥𝑥𝑁𝑁

= 𝜆𝜆𝑁𝑁                                          (15) 

From this we get: 
𝜆𝜆𝑖𝑖 = 𝑘𝑘1𝑥𝑥𝑖𝑖 + 𝜆𝜆𝑖𝑖+1𝐹𝐹                        (16) 

0 = 𝑘𝑘2𝑢𝑢𝑖𝑖+1 + 𝜆𝜆𝑖𝑖+1𝐺𝐺                        (17) 
𝜆𝜆𝑁𝑁 = 𝑞𝑞�𝑥𝑥𝑁𝑁 − 𝑥𝑥𝑗𝑗𝑗𝑗𝑗𝑗�                           (18) 

And from (17) we find: 
𝑢𝑢𝑖𝑖+1 = −𝜆𝜆𝑖𝑖+1𝐺𝐺𝑘𝑘2−1                             (19) 

Using (19) in (11) we find,  
𝑥𝑥𝑖𝑖+1 = 𝐹𝐹𝑥𝑥𝑖𝑖 − 𝐺𝐺2𝑘𝑘2−1𝜆𝜆𝑖𝑖+1 + 𝑣𝑣, 𝑖𝑖 = 0,𝑛𝑛 − 1���������� 

In (16) we do the following conversion:  
𝐹𝐹𝜆𝜆𝑖𝑖+1 = −𝑘𝑘1𝑥𝑥𝑖𝑖 + 𝜆𝜆𝑖𝑖 

Based on these transformations, we obtain the following 
system of equations:  

�𝑥𝑥𝑖𝑖+1 = 𝐹𝐹𝑥𝑥𝑖𝑖 − 𝐺𝐺2𝑘𝑘2−1𝜆𝜆𝑖𝑖+1 + 𝑣𝑣, 𝑖𝑖 = 0,𝑛𝑛 − 1����������   (20)
𝐹𝐹𝜆𝜆𝑖𝑖+1 = −𝑘𝑘1𝑥𝑥𝑖𝑖 + 𝜆𝜆𝑖𝑖                                             (21) 

Here we find: 

�𝑥𝑥𝑖𝑖+1 + 𝐺𝐺2𝑘𝑘2−1𝜆𝜆𝑖𝑖+1 = 𝐹𝐹𝑥𝑥𝑖𝑖 + 𝑣𝑣, 𝑖𝑖 = 0,𝑛𝑛 − 1����������
𝐹𝐹𝜆𝜆𝑖𝑖+1 = −𝑘𝑘1𝑥𝑥𝑖𝑖 + 𝜆𝜆𝑖𝑖

 

We write the final system in form of matrices:  

�𝐸𝐸 𝐺𝐺2𝑘𝑘2−1
0 𝐹𝐹

� �
𝑥𝑥𝑖𝑖+1
𝜆𝜆𝑖𝑖+1� = � 𝐹𝐹 0

−𝑘𝑘1 𝐸𝐸� �
𝑥𝑥𝑖𝑖
𝜆𝜆𝑖𝑖� + �𝑣𝑣0�. 

From this we get 𝑥𝑥𝑖𝑖+1 and 𝜆𝜆𝑖𝑖+1: 

�
𝑥𝑥𝑖𝑖+1
𝜆𝜆𝑖𝑖+1� = �𝐸𝐸 𝐺𝐺2𝑘𝑘2−1

0 𝐹𝐹
�
−1
� 𝐹𝐹 0
−𝑘𝑘1 𝐸𝐸� �

𝑥𝑥𝑖𝑖
𝜆𝜆𝑖𝑖�

+ �𝐸𝐸 𝐺𝐺2𝑘𝑘2−1
0 𝐹𝐹

�
−1
�𝑣𝑣0�                      (22) 

From (22) we get: 

�
𝑥𝑥𝑖𝑖+1
𝜆𝜆𝑖𝑖+1� = �𝐹𝐹 + 𝐺𝐺2𝑘𝑘1𝑘𝑘2−1𝐹𝐹−1 −𝐺𝐺2𝑘𝑘2−1𝐹𝐹−1

−𝑘𝑘1𝐹𝐹−1 𝐹𝐹−1
� �
𝑥𝑥𝑖𝑖
𝜆𝜆𝑖𝑖�

+ �𝑣𝑣0�                                (23) 
We introduce the following notation: 

𝐴𝐴 = �𝐹𝐹 + 𝐺𝐺2𝑘𝑘1𝑘𝑘2−1𝐹𝐹−1 −𝐺𝐺2𝑘𝑘2−1𝐹𝐹−1

−𝑘𝑘1𝐹𝐹−1 𝐹𝐹−1
� 

Then, (23) can be written as such: 
�
𝑥𝑥𝑖𝑖+1
𝜆𝜆𝑖𝑖+1� = 𝐴𝐴 �

𝑥𝑥𝑖𝑖
𝜆𝜆𝑖𝑖� + �𝑣𝑣0�                                                 (24) 

We find: 
�
𝑥𝑥𝑖𝑖+2
𝜆𝜆𝑖𝑖+2� = 𝐴𝐴 �

𝑥𝑥𝑖𝑖+1
𝜆𝜆𝑖𝑖+1� + �𝑣𝑣0� = 𝐴𝐴2 �

𝑥𝑥𝑖𝑖
𝜆𝜆𝑖𝑖� + 𝐴𝐴 �𝑣𝑣0� + �𝑣𝑣0� 

�
𝑥𝑥𝑖𝑖+3
𝜆𝜆𝑖𝑖+3� = 𝐴𝐴 �

𝑥𝑥𝑖𝑖+2
𝜆𝜆𝑖𝑖+2� + �𝑣𝑣0� = 𝐴𝐴3 �

𝑥𝑥𝑖𝑖
𝜆𝜆𝑖𝑖� + (𝐴𝐴2 + 𝐴𝐴 + 𝐴𝐴0) �𝑣𝑣0� 

From here we can simply write: 
�
𝑥𝑥𝑖𝑖+𝑘𝑘
𝜆𝜆𝑖𝑖+𝑘𝑘� = 𝐴𝐴𝑘𝑘 �

𝑥𝑥𝑖𝑖
𝜆𝜆𝑖𝑖� + (𝐴𝐴𝑘𝑘−1 + 𝐴𝐴𝑘𝑘−2 + ⋯+ 𝐴𝐴

+ 𝐴𝐴0) �𝑣𝑣0�                   (25) 
And so, (25) can be written in the following form: 

�
𝑥𝑥𝑁𝑁
𝜆𝜆𝑁𝑁� = 𝐴𝐴𝑁𝑁 �

𝑥𝑥0
𝜆𝜆0� + (𝐴𝐴𝑁𝑁−1 + 𝐴𝐴𝑁𝑁−2 + ⋯+ 𝐴𝐴

+ 𝐴𝐴0) �𝑣𝑣0�                   (26) 
We introduce the next notation:  

𝐴𝐴𝑁𝑁 = �
𝑎𝑎11 𝑎𝑎12
𝑎𝑎21 𝑎𝑎22�, 

�𝑓𝑓1𝑓𝑓2
� = (𝐴𝐴𝑁𝑁−1 + 𝐴𝐴𝑁𝑁−2 + ⋯+ 𝐴𝐴 + 𝐴𝐴0) �𝑣𝑣0�           (27) 

So, (26) can be written as: 

�
𝑥𝑥𝑁𝑁
𝜆𝜆𝑁𝑁� = �

𝑎𝑎11 𝑎𝑎12
𝑎𝑎21 𝑎𝑎22� �

𝑥𝑥0
𝜆𝜆0� + �𝑓𝑓1𝑓𝑓2

�                                   (28) 

From this we get: 

�𝑥𝑥𝑁𝑁 = 𝑎𝑎11𝑥𝑥0 + 𝑎𝑎12𝜆𝜆0 + 𝑓𝑓1
𝜆𝜆𝑁𝑁 = 𝑎𝑎21𝑥𝑥0 + 𝑎𝑎22𝜆𝜆0 + 𝑓𝑓2

 

If we add condition (18) here, we obtain the following system 
of equations: 

�
𝑥𝑥𝑁𝑁 = 𝑎𝑎11𝑥𝑥0 + 𝑎𝑎12𝜆𝜆0 + 𝑓𝑓1                            (29)
𝜆𝜆𝑁𝑁 = 𝑎𝑎21𝑥𝑥0 + 𝑎𝑎22𝜆𝜆0 + 𝑓𝑓2                            (30)
𝜆𝜆𝑁𝑁 = 𝑞𝑞�𝑥𝑥𝑁𝑁 − 𝑥𝑥𝑗𝑗𝑗𝑗𝑗𝑗�                                       (31)

 

The values of 𝑓𝑓1 and 𝑓𝑓2 are obtained from (27). Considering 
(29) and (30) in (31) we get:  

𝜆𝜆0 = (𝑞𝑞𝑎𝑎12 − 𝑎𝑎22)−1 �𝑥𝑥𝑗𝑗𝑗𝑗𝑗𝑗𝑞𝑞 − (𝑞𝑞𝑎𝑎11 − 𝑎𝑎21)

− (𝑞𝑞𝑓𝑓1 − 𝑓𝑓2)�                           (32) 
𝑥𝑥0  is given to us as an initial condition, and 𝜆𝜆0  can be 
calculated from (32). Using this, we can calculate 𝜆𝜆𝑖𝑖 ,( 𝑖𝑖 =
0,𝑛𝑛 + 1����������)  , 𝑢𝑢𝑖𝑖 , ( 𝑖𝑖 = 0,𝑛𝑛 − 1����������)  and 𝑥𝑥𝑖𝑖 , ( 𝑖𝑖 = 0,𝑛𝑛�����) . Values of 
𝜆𝜆𝑖𝑖 ,( 𝑖𝑖 = 0,𝑛𝑛 + 1����������) and 𝑥𝑥𝑖𝑖 , ( 𝑖𝑖 = 0,𝑛𝑛�����) can be calculated from 
expression (23), and 𝑢𝑢𝑖𝑖 , ( 𝑖𝑖 = 0,𝑛𝑛 − 1����������) from expression (19). 

 

III. CONCLUSION 
This approach provides an opportunity for strategic planning 
of GDP for the country. In this work, to achieve the desired 
level of GDP, the volume of investment is used as the 
independent variable in the dynamic model. But as indicated 
above, many other factors affect GDP. We chose one of them: 
the amount of investment. But even so, the dynamic model of 
the optimal GDP trajectory yielded good results (see Table 2 
and Figure 1). 

Further research will take into account the other\ most 
influential factors on GDP. In this case, a dynamic model of 
the optimal trajectory of GDP will give even more adequate 
results. Many parameters of the incoming model are 
approximate. Therefore, in the future, work can be developed 
with fluctuations in parameters - in other words, the study of 
stability with respect to the change in error (see [10]). Another 
direction for research is the application of pattern recognition 
methods with predetermined threshold numbers. In this case, 
the classification problem is obtained (see [11]). 

REFERENCES 
[1] Aliev F.A., Larin V.B.,Optimization of Linear Control Systems: 

Analytical Methods and Computational Algorithms, Amsterdam: 
Gordon and Breach Sci,  1998. 

[2] Aliyev F.A., Metody resheniya prikladnykh zadach optimizachii 
dinamicheskikh sistem, Baku, 1989 (Aliev F.A., Solution methods of 
optimization dynamic systems applied problems, Baku, 1989) (in 
Russian)   

[3] Aliyev F.A., Shafizade E.R. Shikhlinskaya R.Y., Murtuzaliyev T.F.,  
Ekonomiko-matematicheskaya model maksimizachii pribyli Internet 
magazina, Aktualnye problemy ekonomiki, ISSN 1993 – 6788, 3(141), 
2013, str.210-219 (Aliev F.A., Shafizade E.R. Shikhlinskaya R.Y., 
Murtuzaliev T.F.,Economic-Mathematical model of maximization 
revenue of e-store, Actual problems of Economics, ISSN 1993 – 6788, 
3(141), 2013, pp.210-219)(in Russian)   

[4] Aliyev F.A., Niftiyev A.A., Shafizade E.R. Shikhlinskaya R.Y., 
Murtuzaliyev T.F., Ekonomiko-matematicheskaya model v virtualnom 
biznese s primeneniyem nechetkogo apparata, Desyataya 
Mejdunarodnaya Aziatskaya Shkola-Seminar “Problemy optimizachii 
slojnykh sistem”, Kyrgyziskaya Respublika, 2014, str. 33-39 (Aliev 
F.A., Niftiev A.A.,  Shafizade E.R. Shikhlinskaya R.Y., Murtuzaliev 
T.F., Economic-Mathematical model in virtual business with fuzzy 
apparatus, 10-th International Asian School-Seminar “Optimization 

javascript:void(0)
javascript:void(0)


               300               Baku, Azerbaijan 

problems of difficult sistems”, Kyrgyz Republic, 2014, pp. 33-39) (in 
Russian)   

[5] Aliyev F.A., Niftiyev A.A., Shikhlinskaya R.Y., Shafizade E.R., 
Murtuzaliyev T.F., Nechetkaya model elektronnoy torqovli,  
Proceedings of Inatitute of Applied Mathematics, V3, N1, 2014, pp.23-
31 (Aliev F.A., Niftiev A.A.,  Shafizade E.R. Shikhlinskaya R.Y., 
Murtuzaliev T.F., Fuzzy model of e-trade, Proceedings of Inatitute of 
Applied Mathematics, V3, N1, 2014, pp.23-31) (in Russian)   

[6] Aliev F.A., Shafizadeh E.R., Hasanova G.R., Zeynalov J., Fuzzy model 
and algorithm for solving of e-shop income maximization, The 5-th 
International Conference on Control and Optimization with Industrial 
Applications, 27-29 August, 2015, Baku, Azerbaijan, pp.179-185. 

[7] Brayson A., Kho Yu-Shi, Prikladnaya teoriya optimalnogo 
upravleniya, Moskva, 1972 (Bryson A., Ho Yu-Chi, Applied Optimal 
Control, Moscow, 1972) (in Russian)    

[8] Golichenko O.G., Ekonomicheskoye razvitiye v usloviyakh 
nesovershennoy konkurenchii: Podkhody k mnogourovnevomu 

modelirovaniyu, M:Nauka, 1999 (Golichenko O.G., Economic 
development under imperfect competition. Approximitation to 
multilevel modeling, M:Nauka, 1999) (in Russian)   

[9] Gurman V.I., Osnovy makroekonomicheskogo analiza, Tver, 1995 
(Gurman V.I., Basics of macroeconomic analyze, Tver, 1995)  

[10] Shafizade E.R., Hasanova G., Dynamic model for Gross Domestic 
Product in Azerbaijan, 6th  International Conference on Control and 
Optimization with Industrial Applications, COIA- 2018, 11-13 July, 
Baku, Azerbaijan (Web of Science) 

[11] Zang V.B., Sinergeticheskaya ekonomika. Vremya i peremeny v 
nelineynoy ekonomicheskoy teorii, M: Mir, 1999 (Zang V.B., 
Synergetic economics. Time and changes in nonlinear economical 
theory, M: Mir, 1999) (in Russian) 

 
 

 


	0-00a
	0-00b
	0-00c
	0-00d
	0-01
	0-02
	1-00
	1-01
	I. Introduction
	II. Problem statement
	III. Main Components of Creating a Railroad Operation Safety System in Seismically Active Regions
	IV. The Structural Principle of a Seismic Acoustic Noise Monitoring Station
	V. Correlation technology for Noise control of the beginning and dynamics of development of the latent period of accidents in rail transport
	VI. Conclusion
	References


	1-02
	I. Introduction
	II. Fatigue failure of the axles of railway wheelsets
	III. MAXIMUM PERMISSIBLE STRESSES OF AXLES
	IV. Probable causes of fatigue cracking of railway axles
	V. EXAMPLES OF FATIGUE CRACKING                        OF RAILWAY AXLES
	VI. CONCLUSIONS
	References


	1-03
	1-04
	1-05
	I. Introduction
	II. Start-up stages of a diesel engine
	III. Analysis of the duration of individual stages of the diesel engine start-up
	IV. Conclusions
	References


	1-06
	I. Introduction
	II. Procedures for interception of civil aircraft by military aircraft in VMC (Visual Meteorological Conditions)
	III. Intercept without visibility (IMC - IFR Meteorological Conditions)
	IV. Other methods of influencing the flight course of a commercial aircraft
	V. Cases of forcing a commercial airplane to land by military aircraft in the 20th century
	VI. Ryanair flight on May 23, 2021
	VII. Is it possible to legally shoot down a civil plane?
	Summary
	References


	1-07
	I. Introduction
	A. Useful Software
	B. Machine Learning Models
	C. Metrics

	II. Demand prediction
	A. Bilateral Relation Demand Transport Poland and other countries
	B. Data Preparing
	C. Training and Testing
	D. Validation

	III. implementation
	IV. Conclusions
	References


	1-08
	References

	1-09
	Conclusion
	References

	1-10
	1-11
	I. Introduction
	II. Middle Corridor
	Conclusion
	References


	1-12
	1-13
	I. Introduction
	II. Technologies that form the digital economy
	A. Selecting a Template (Heading 2)

	III. How does digital economy differ from traditional economy, and what are its advantages?
	A) The digital economy increases efficiency
	B)  Ensures the access to new markets
	C)  Social aspects of the digitalization

	IV. The role of a state in the development of digital economy
	V.  Development of digital economy in Azerbaijan and future prospects
	D)  The level of economy digitalization in Azerbaijan
	E)  Reforms in the field of digital development of Azerbaijan’s economy
	F) The position of a country in international digital assessment rankings
	G) Development prospects for the digital economy
	Conclusion
	References



	1-14
	I. Introduction
	II. Problem statement
	III. Possibility of Control of the Beginning of the Latent Period of Malfunctions Using the Position-Binary Technology
	IV. Adaptive Technology for Determining the Sampling Interval of Vibration Signals
	V. Conclusion
	References


	1-15
	1-16
	I. Introduction
	II. Theoretical framework
	III. International experience
	IV. Methods
	A. Positive environmental impact
	B. Direct and indirect effects on human health
	C. Road density as a leverage

	V. Results
	VI. Discussion
	VII. Conclusion
	References


	1-17
	1-18
	1-19
	I. Introduction
	II. Digital Platform
	A. Physical object
	B. Virtual counterpart
	C. Connection
	D. Data
	E. Services

	III. Achivements and Future Work
	IV. Conclusions
	Acknowledgment
	References


	1-20
	I. Introduction
	II. Method
	III. Results and discussion
	IV. Results and discussion
	Based on the above, to make changes to the elevation standards based on the study of their strength and current density and to implement them in practice, the construction of saline soils in different territorial conditions of Uzbekistan, including th...
	The main factors in the formation of saline soils are mineralized groundwater and saline rocks lying close to the surface. The main condition of salinization is the impossibility of water flow in places and the fact that the evaporation process exceed...
	References


	1-21
	I. introduction
	II. Causes of Damage to Pavement
	III. How do we prevent road damage
	References


	1-22
	Introduction
	Mathematical statement of the problem
	solution of the problem
	Gravitational  force acting on the hexacopter.
	Thrust force of the rotors.
	Aerodynamic forces acting on hexacopter.

	Conclusion
	References


	1-23
	I. Introduction
	II. Core Participants of East-West Transport Corridors in GUAM Countries
	III. Collaborative Blockchain Solution for Guam Corridor Data Pipeline
	IV. Core Functional Features and Requirements for Guam Corridor Data Pipeline
	References


	2-00
	2-01
	I. Introduction
	II. Requirement
	III. Technologıes
	A. AForge
	B. Tesseract Engine
	C. OpenCV

	IV. Project
	V. Conclusion
	References


	2-02
	I. Introduction
	II. Analysis of Existing Methods for Determining Indicators of Vertical and Horizontal Dynamics of a Subway Car
	III. Development of a New Method for Measuring Vertical and Lateral Forces Acting on the Bogie Frame of a Subway Car
	IV. Testing of a New Measuring Scheme for Determining the Vertical and Lateral Forces Acting on the Bogie Frame of a Subway Car
	V. Conclusion
	References


	2-03
	References

	2-04
	References

	2-05
	I. INTRODUCTION
	II. STATEMENT OF THE PROBLEM AND SELECTION SUBSTANTIATE OF SENSORS FOR MULTI-PARAMETER PROTECTION SYSTEM
	III. MAGNETIC FIELD MEASUREMENT AND OUTPUT SIGNAL ANALYSIS
	IV. MODELING OF MULTI-PARAMETER PROTECTION SYSTEM
	V. CONCLUSION
	REFERENCES

	2-06
	I. Introduction
	II. Electronic solutions available for non-oil export in Azerbaijan
	III. Automation of information exchange in postal services.
	IV. The problem of integration into international payment systems.
	V. Results and suggestions:
	References


	2-07
	I. INTRODUCTION
	II. PROBLEM STATEMENT
	III. PROBLEM SOLUTION
	CONCLUSION


	2-08
	I. Introduction
	II. Statement of the problem
	III. Numerical solution to the problem
	IV. The results of numerical experiments
	V.  Conclusion
	References


	2-09
	I. Introduction
	II. Problem Statement
	III. Numerical Solution of the Problem
	IV. Result of Numerical Experiments
	Table 1. Optimal and obtained values of the parameters of the hydraulic resistance functions under 0%, 0.5% and 1% noise levels for test problem 1.
	Table 2. Obtained values of the ends of the subsections and of the functional under 0%, 0.5% and 1% noise levels for test problem 1.
	Table 3. Optimal and obtained values of the parameters of the hydraulic resistance functions under 0%, 0.5% and 1% noise levels for test problem 2.
	Table 4. The obtained values of the ends of the subsections and of the functional under 0%, 0.5% and 1% noise levels for test problem 2.

	V. Conclusion
	References


	2-10
	I.  Introduction
	III.  Qualimetry
	IV. Road Safety and Explanatıon of Road Parameters
	VI. WınQSB Package Program
	VII. Conclusion
	In this study, integer programming models of the planning of measures to increase road safety have been prepared. Qualimeter methods were used while preparing the models. The prepared model variables are expressed as the Knapsack Problem, which is li...
	Calculation experiments were made on the test problems with the prepared program and the LP-ILP program of the WinQSB system was compared. According to this comparison, the results found by DSKP were always the same as those found by the LP-ILP progr...
	Prepared Mathematical Model and Program System was applied on Izmir's Aliaga highway data and the results are presented in [6].
	References


	2-11
	I. Introduction
	II. Literature Review
	III. Analysis of Important Current Indicators in the Transport Sector
	IV. Environmental Impact Assessment of Cargo Transportation
	As can be seen from Figure 3, only the amount of waste emitted by the train to the environment within the selected technical parameters is low, fuel consumption is low, in this regard, it is more appropriate to deliver the selected cargo by train to t...
	With the help of Eco Transit World  software, it is very convenient to calculate the cost of transporting goods from one point to another anywhere in the world, as well as in the case of a chain route.

	V. Conclusion
	References


	2-12
	References

	2-13
	2-14
	I. Introduction
	II. ORMULATION OF THE OPERATIONAL AND ORGANIZATIONAL CONTROL PROBLEM
	IV. Operational and organizational control systems operating on the principle of approximation to a given program
	VI. OPTIMIZATION METHODS USED IN OPERATIONAL AND ORGANIZATIONAL CONTROL SYSTEMS AND THE REQUIREMENTS FOR THEM
	References


	2-15
	References

	2-16
	References

	2-17
	I. Introduction
	II. Optimality principle. Bellman equation
	a) for all possible values of ,𝑥-𝑁−1., the corresponding values of ,𝑢-𝑁−2. from the formula
	References



	2-18
	I. Introduction
	II. Analysis of the specific features of crew’s professional activity in marine transport from the perspective of human health ensuring
	III. The study of the human factor in maritime logistics and the problem statement
	IV. Problem solving
	A. Systematic monitoring of employees and identification of psychological health conditions and deviations

	Table 1. Linguistic variables of the Cattell test and their term-sets
	B. Assessment of compatibility of the ship crew members with their positions based on fuzzy patterns recognition

	V. Conclusion
	References


	2-19
	I. INTRODUCTION
	II. PURPOSE OF THE RESEARCH
	III. SOLUTION OF THE PROBLEM
	IV. CONCLUSION
	References


	2-20
	2-21
	I. Introduction
	II. Problem statement
	III. Developing algorithms for calculating the probability of admissible and critical values of the noise
	IV. Algorithms and technologies for calculating the relay cross-correlation function and the coefficient of correlation between the useful signal and the noise
	V. Technologies for monitoring the technical condition of tunnels by critical values of the noise and its correlation with the useful signal of the noisy signal
	VI. Conclusion
	Acknowledgment
	References


	2-22
	I. Introduction
	II. Formulation and proof of the main results
	III. Prepare Your Paper Before Styling
	Acknowledgment
	References


	2-23
	I. Introduction
	II. Problem statement
	III. Problem solving
	A. Application of B-spline method
	B. Image processing
	C. Thinning

	IV. CONCLUSION
	References


	3-00
	3-01
	I. INTRODUCTION
	II. PROBLEM STATEMENT
	III. PROBLEM SOLUTION
	CONCLUSION


	3-02
	CONCLUSION
	References

	3-03
	I. Introduction
	II. Experimental technique
	III. Experimental part
	IV. Conclusion
	References


	3-04
	References

	3-05
	I. Introduction
	References


	3-06
	References

	3-07
	3-08
	I. INTRODUCTION
	II. PROBLEM STATEMENT
	III. PROBLEM SOLUTION
	CONCLUSION
	References



	3-09
	I. Introduction
	II. THE MODEL OF THE DESIRED LEVEL OF GDP
	III. CONCLUSION
	References





