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Abstract The decomposition methods are used to solve large-scale optimization problems by decomposing them into sub-problems. In
this paper we present two decomposition methods for solving separable optimization problems. We apply the Auxiliary Problem Principle

APP  method and the Block Coordinate Descent BCD method to the Quadratic Penalty Method QPM respectively and also pres-
ent the corresponding QPM + APP Algorithm and QPM + BCD Algorithm. Meanwhile In Ref.1 for a separable problem the authors ap-
ply the APP and BCD method to the Augmented Lagrangian Relaxation ALR method and solve the problem so both the dual variable
and the penalty parameter must be updated. But we only update the penalty parameter by the present methods. Two numerical examples
are given to show the usefulness of the presented methods by comparing with the ALR + BCD and the ALR + BCD Algorithm in Ref. 1.
Key words separable optimization decomposition methods quadratic penalty method —auxiliary problem principle method nonlinear

Gauss-Seidel method



