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Abstract:  

Many foundational models in operations and control lead to optimization problems that are formally 

nonconvex, yet simple first-order methods often perform remarkably well in practice. This talk explains why by 

identifying structural features that make these problems effectively more tractable than their formulations 

suggest. 
 

I will present two recent theoretical developments: (i) a characterization of the optimization landscape for 

policy-gradient methods in finite-horizon MDPs, and (ii) a hidden convexity phenomenon in queueing control. In 

both settings, I highlight verifiable conditions under which the objective satisfies a Polyak–Łojasiewicz–type 

condition, which in turn yields global convergence guarantees for gradient-based algorithms. I will show how 

these insights exploit structural features in classical operations models—such as base-stock inventory systems 

and cash-balance control—providing a unified explanation for why first-order methods can be reliable in 

complex stochastic systems. 
 

I will also discuss a class of stochastic optimization models in which decisions are truncated by random variables, 

motivated by applications in network revenue management and inventory systems with uncertain supply. 

Although these problems appear nonconvex in their native form, they admit efficient solution via implicit convex 

reformulations that reveal an underlying hidden convexity. Collectively, these results suggest that many 

nonconvex problems in operations possess substantially more benign geometry than their surface structure 

indicates, opening opportunities for sharper theory and scalable algorithm design. 
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