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Abstract   
Convex optimization problems arising in scientific and engineering computations often involve 
linear constraints. By introducing the Lagrange multipliers, these problems can be reduced to finding 
the saddle point of the associated Lagrange function. The saddle point, analogous to a balance point 
between conflicting interests, is mathematically equivalent to the solution point of a variational 
inequality (VI). Based on this consideration, we propose a unified framework of splitting and 
contraction algorithms. Each iteration of the method in this framework consists of a prediction step 
and a correction step. The predictor is achieved by solving some splitted subproblems, and the 
updated corrector converges to the set of saddle points (VI solution points) under a certain matrix-
norm. Understanding this relatively straightforward framework enables us to design appropriate 
splitting and contraction methods for various types of convex optimization problems with linear 
constraints.   
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