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SOLUTION METHOD OF NETWORK PLANNING TASK 

WITH RESTRICTED MANPOWER 

In practice, the formation of a network plan based on the selection of the best possible alternatives 

is of special value. As the source data in such tasks the performance time matrix of each work done by 

each worker is set. This is a combination of task assignments and task network planning. Generally it is 

possible to make the assumption about the ability to run two or more jobs by one worker. The solution 

to this problem on a mathematical level allows you to carry out the network chart according to the crite-

rion of minimizing manpower.  

The optimal solution method of task assignments in network planning with the restriction on the 

amount of work performed at the same time is received in this article. The proposed algorithm allows 

us to build locally optimal plan in linear time from the number of arcs in a network graph. Reviewed 

task allows you to optimize the cost of the project for the amount of time spent by employees to exe-

cute works. 

Key words: network chart, critical path, arc graph, a vertex of a graph, task assignments, task net-

work planning, algorithm. 

.  [1]   , 
     -

    .  
     -

,     -
     ,  -

 ,  .  
     

      
  -

.    
    -

  , ,  -
     

  . 

 .    -
    

      -
 [2].   -

     -
      

   .    -
   .  -

      -
   .   
   ( )   -
    ,  -

      [3]. 
   ,   -

   .   



Í. Í. Áóñíþê, Â. À. Íîâèêîâ 127 

Òðóäû ÁÃÒÓ   Ñåðèÿ 3    2   2017 

    -
  ,    
   .   

    -
    

;  ,   
     -

 .     -
    -

  .  -
    -

    .  
      

   (PERT) [4].  
 [5]    

      
    .  

   -
   ,   

 ,  -
    -

 .   , 
     -

      
  ,  

.    -
    -

     -
 ,     -

      
    . 

     -
   .    

,   ,  -
     

  .   -
   ,  

   , . .  -
  .     

,   –  -
,   ,     

 .     
     -

     .  
     

  ,   
    -

  .    
      -

     -
.      -

       
  .     

   -
     

   . 
    -

     -

,    . -
,       -

        .  
    . -

,     n ,  
     m : 

m < n. 

    -
    .  -
 (   ) 
   .  

   , -
 – ,   aij –  

.      -
 . 

     
   .  

    -
    -

: 
G –   ; 
n –  ; j –  ; l – 

 ( ) ; 
 el –       

  l;  
m –  ; i –  -

; k –   (  
  l); 

 –     j 
 i, aij –   ;  

tj –     j;  
   ; 

pi –      i; -
  ,    i -

     
.  

     -
 . 

    
-      

, . .      
.      G -

  . 
    G   
       

.      -
    1  n  , 

     -
    ,     

 . ,       
,     . 

  l.    j = l -
 k = i,     

i     

1
min{max{ , } }.l i l il

i m
e p t a

≤ ≤

= +                (*) 



128 Ìåòîä ðåøåíèÿ çàäà÷è ñåòåâîãî ïëàíèðîâàíèÿ ïðè îãðàíè÷åííûõ òðóäîâûõ ðåñóðñàõ 

Òðóäû ÁÃÒÓ   Ñåðèÿ 3    2   2017 

   j ,   -
    l,   

},max{ ljj ett = . 

 ,  -
 k,    l: 

lk ep = .  

      
(   )   

 n + 1,   .  -
 tn+1,    ,  -

   .  -
     . 

   -
  ,    -
       -

    
 ,    (*)   

},max{ lil tpt = . 

.    -
      

 .       
 .  ,  ,  
     

    . 
     -

     .  
     

     -
.     

    , -
 m    n .  

 

1.  . .,  . .         
 //  . 2016.  6 (188): .- .   . . 170–172.  

2.  . .,  . .,  . .  . .: , 1975. 360 . 
3.  . .,  . .  . : , 2014. 216 . 
4.  . .,  . .   . : , 2010. 212 . 
5.  . .,  . .       -
     //  ,   . 

2010.  3 (4). . 74–80. 

References 

1. Busnyuk N. N., Novikov V. A. Optimal solution method of assignment problem in network planning. 
Trudy BGTU [Proceedings of BSTU], 2016, no. 6 (188): Physical-mathematical sciences and informatics, 
pp. 170 172 (In Russian). 

2. Conway R. W., Maxwell W. L., Miller L. W. Teoriya raspisaniy [Theory of scheduling]. oscow, 
Nauka Publ., 1975. 360 p. 

3. Busnyuk N. N., hernyak A. A. Matematicheskoe modelirovanie [Mathematical modeling]. Minsk, 
Belarus Publ., 2014. 216 p. 

4. Smelov V. V., Brusentsova T. P. Osnovy setevogo planirovaniya [Basics of network planning]. 
Minsk, BGTU Publ., 2010. 212 p. 

5. Es’kova O. I., Kikot’ I. I. Planning of the credit condition based on simulation of probabilistic net di-
agram. Problemy fiziki, matematiki i tekhniki [Problems of physics, mathematics and technique], 2010,  
no. 3 (4), pp. 74–80 (In Russian). 

   

     -  , ,  -
    .    

 (220006, . , . , 13 ,  ). E-mail: busnnn@belstu.by 
      , ,   -

   .     
(220114, . , . . , 8/2,  ). E-mail: vanovikov@tut.by 

Information about the authors 

Busnyuk Nikolay Nikolaevich  PhD (Physics and Mathematics), Associate Professor, Assistant Pro-
fessor, the Department of Information Systems and Technologies. Belarusian State Technological Univer-
sity (13a, Sverdlova str., 220006, Minsk, Republic of Belarus). E-mail: busnnn@belstu.by 

Novikov Vasiliy Alekseevich   PhD (Engineering), Associate Professor, Assistant Professor, the De-
partment of mmunications Nets Software. Belarusian State Academy of Communications (8/2,  
F. Skoriny str., 220114, Minsk, Republic of Belarus). E-mail: vanovikov@tut.by                           

                                                                        25.04.2017  


