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AbstractWe study a single machine scheduling problem in which processing times or due-dates are non-negative 
independent random variables and random weights (or penalties) are imposed on both early and tardy jobs. The objective is 
to find an optimal sequence that minimizes the expected total weighted number of early and tardy jobs. We explore three 
scenarios of the problem including a scenario with deterministic processing times and stochastic due-dates, a scenario with 
stochastic processing times and deterministic due-dates, and a scenario with stochastic processing times and stochastic 
due-dates. These problem scenarios are NP-hard to solve; however, when there are special structures on the stochasticity of 
processing times or due-dates, we establish certain conditions under which the various resulting cases are solvable exactly. 
We also approximate the solutions for the general versions of these cases. The proposed exact and approximate solution 
methods as well as our illustrative examples demonstrate that variations in processing times, due-dates, and 
earliness/tardiness penalties affect scheduling decisions. Furthermore, we show that the problem studied here is general in 
the sense that its special cases such as the stochastic problem of minimizing the expected weighted number of tardy jobs 
and the stochastic problem of minimizing the expected weighted number of early jobs are both solvable by the proposed 
exact or approximate methods. 
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