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Abstract： 
We develop a theory of Lagrangian duality for very 

general convex optimization problems over vector 

spaces. The associated theory in finite dimensional 

space is well known, and most existing generalizations 

to infinite dimensional spaces making numerous 

topological assumptions, including the existence of 

inner products (Hilbert spaces) and norms (Banach 

spaces). We describe how the essentials of Lagrangian 

duality can be understood without any topological 

structure at all, merely using the inherent "algebraic" 

structure of the vector space itself. We then show how 

many existing duality results in topological vector 

spaces can be seen as refinements of the algebraic 

theory.  
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