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Abstract:   

Stochastic dynamic programming has been widely applied to model operations management 

problems. For these models, the single-period profit/cost function is fundamental to determining an 

optimal control policy. In practice, many of these profit/cost functions are quite complex and make 

the optimal policies too complicated for managers to implement. To address the challenge, we 

introduce a concept named weak K-convexity, which generalizes many variations of convexity in the 

literature, and establish some preservation results of weak K-convexity that can be used in dynamic 

programming setting. These findings lead to well-structured heuristic policies with worst-case 

performance bounds for a class of periodic-review inventory control or joint pricing and inventory 

control problems. Numerical studies show that our heuristic policies perform strongly. 
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