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Abstract. This paper considers the problem of allocating reentrant resources when performing a 

set of interdependent works that are represented by a network graph. By assumption, the work 

completion time linearly depends on the resource amount used. We justify a solution algorithm in 

the case of a set of works with a predetermined sequence of events in the network graph. Also, we 

propose an algorithm for reducing the general problem to an auxiliary one with ordered event 

times and an algorithm for constructing an optimal solution of the original problem. The conver-

gence of this algorithm is ensured by finite iterations at each stage. The overall computational 

complexity of the algorithm can be estimated as O(n
2
), where n denotes the number of vertices in 

the original network graph. It seems promising to apply this algorithm for planning the sets of 

interdependent works using reentrant resources.  
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INTRODUCTION   

A considerable amount of literature and scientific 

publications have been devoted to network scheduling 

problems. In particular, several statements of optimi-

zation problems on network graphs were given in the 

monograph [1]; however, unlike the dynamic resource 

allocation problems considered below, they are static. 

The problems described in [1] involve separable re-

sources, which are often called inventory or material 

and technical resources. This paper deals with another 

type of resources, i.e., those that can be reused in dif-

ferent works at different times, e.g., personnel or 

equipment.  

Such resources will be called reentrant; in the liter-

ature, they are often called non-stock or power-type 

resources. Let us briefly review the results for prob-

lems of this type. 

According to the book [2], there are no exact algo-

rithms for finding an optimal resource allocation in the 

general case, but there exist several heuristic algo-

rithms. The general case was understood as follows: a 

set of works given by an arbitrary network graph; the 

availability of several resources in known amounts; 

each work is performed by one type of resources; 

works are performed with a fixed intensity (i.e., the 

intensity remains the same from the beginning to the 

end). The authors of the book presented results for 

independent works with concave intensity functions. 

As was noted, when a single work is performed by 

several types of resources, but with a fixed distribution 

of resource use shares (a particular structure for each 

work), the results will remain valid. Moreover, if the 

intensity functions are not concave (the general case), 

then there always exists an optimal solution containing 

at most n intervals of constancy on which the intensi-

ties do not change. The result for independent works 

with convex intensity functions was provided. In the 

case of fixed intensities and independent works, the 

cited authors proposed an optimization algorithm, 

which is an analog of the simplex method for a partic-

ular class of problems.  

The paper [3] considered the case of projects with 

dependent works (an arbitrary network graph) that are 
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