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A number of practical tasks require minimizing the human and material resources that 

are involved in tasks or time expenditures. A special place in this class of problems is occu-

pied by theoretical problems that have a broad practical application, which belong to a 

class of discrete optimization problems. When minimizing time expenditures in such prob-

lems the question of determining the optimal sequencing of execution of a finite set of 

works (tasks, operations, projects, etc.) is raised. This sequencing can be linear, circular or 

parallel. The latter is considered by the authors. 

This article is devoted to the analysis of one of the problems of discrete optimization, 

which belongs to the class of problems of the scheduling theory, and, taking into account its 

specificity, can be considered as an optimization graph problem. Specifically, in terms of 

the theory of graphs, the problem of finding a parallel sequencing of vertices of a given 

graph of minimum length, in which at each place there is no more than a given fixed num-

ber of vertices, is under consideration. Since this problem is NP-hard, its exact solution can 

be found by using one of the methods that implements state search scheme. The authors 

investigated the impact of the accuracy of the estimation of the length of optimal sequenc-

ing on the rate of finding the solution by using one of the most common methods, namely 

the branch and bound method. 

As a result, an improved lower-bound estimate of time expenditures was obtained and 

an upper-bound estimate was proposed. The latter was used to justify the relationship of 

the problem under consideration with the inverse one. Also, on the basis of the computa-

tional experiment results were obtained that refuted the a priori consideration about the 

impact of the accuracy of the estimation on the rate of finding the exact solution by using 

the branch and bound method. 
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 1 

 ,     

n  h        

[10, 20] [2, 10] 10000 600 

[21, 40] [2, 20] 10000 1200 

[41, 60] [2, 30] 10000 1800 

[61, 100] [2, 50] 10000 1000 
 

 

 2 

      

  
(1) 

   (2)   

(1)   (2)  ( ) 
0 9683 317 0,0217 

2 9661 337 0,0703 

1 9718 281 0,0947 

0 9888 112 0,1033 

(1)   (2)  ( ) 
0 9551 449 0,0325 

1 9619 380 0,0918 

0 9731 269 0,1349 

0 9876 124 0,1293 

(1)   (2)  ( ) 
2 9565 433 0,0227 

4 9558 438 0,0701 

2 9639 359 0,0875 

0 9842 158 0,1002 

(1)   (2)  ( ) 
0 9410 590 0,0256 

2 9426 572 0,0903 

2 9576 422 0,1282 

1 9852 147 0,1167 
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(1)   (2)  ( ) 
0 9922 78 0,0239 

0 9893 107 0,0614 

0 9892 108 0,0904 

0 9949 51 0,1005 

(1)   (2)  ( ) 
0 9743 257 0,0254 

3 9780 217 0,0907 

3 9867 130 0,1274 

0 9975 25 0,1252 
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