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Abstract: We consider scheduling problems with uniform parallel 

machines to minimize the sum of total (weighted) completion time and 

the total cost for usage of machines. A cost density function is given for 

each machine in advance. Integrating the cost density function for the 

time period(s) when the machine is busy, one obtains the cost of using 

this machine in a schedule. We suggest the classification of the problems 

under consideration according to the type of the cost density functions. 

The notions of a simple cost density function and an almost concave cost 

density function are introduced. For these types of cost density 

functions, we investigate the properties of optimal schedules. Based on 

these properties, we develop two families of exact pseudo-polynomial 

DP algorithms. For the case of two uniform machines, we present an 

FPTAS. Besides, a polynomial-solvable case of the problem is 

considered. 
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