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Abstract

In this research we consider the nearest point problem from a given point b∈Rn to a polyhedral cone C={x∈Rn : Ax≤0}, where A∈Rm×n. This problem, denoted by NPP(A,b), can be formulated as a convex quadratic programming problem (CQP) with special structure. We study the structure of this problem and its relationship with the nearest point problem in a pos cone, propose an efficient algorithm for solving this problem, and carry out computational experiments to evaluate its effectiveness.
In the NPP(A,b), if rows of the matrix A are linearly independent, the problem can be posed as a nearest point problem in a simplicial cone, for which there exist many efficient algorithms. If, however, the rows of the matrix A are not linearly independent, the problem is more difficult to solve. Our focus in this research is to study the problem when the rows of the matrix A are not (necessarily) linearly independent.

The main idea of our proposed algorithm is to find an active index and reduce the order (the number of variables and the number of constraints) of the original NPP problem to get a subsequent NPP problem. The optimal solution to the original NPP problem is retrieved from the optimal solution to the subsequent NPP problem, and we also use the same idea to solve the subsequent problem. We prove that, given an active index, the order of the original problem can be reduced by one to get the subsequent problem. We also design an efficient algorithm for finding the active index using the theories of polar cones. Computational results show that our proposed algorithm is more efficient.
