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STATE REDUCTION IN
DYNAMIC PROGRAMMING*

I. Ghasemi Tari

Dept. of Industrial Engineering

Sharif University of Technology

ABSTRACT

Dynamic programming is a well-known approach for

optimization of a separable function which provide a global
optimal solution even in cases of nonconvex programming
problems. The use of this pressful technique for discrete
variable problems has been limited by its excessive computer

* Presented at the 2nd Conference of the Association of Asian
Pacific Operational Societies within IFORS, August 27-30,1991,
Peking , China.

storage and computational requircments. ‘These computational
problems become more severe whenever the state variables
and defined by a vector of more than three dimensions. This is
the well known problem of dimensionality of state variables in
the dynamic programming technique.

In this research several ways to reduce the dimension of
state variables have been considered and compared from the
view of their effectiveness. Specilically, the Lagrangian
multiplicrs, imbedded state technique and surrogate
constraints arc considered, to overcome the problem of
dimensionality. Each of thesc approaches suffer from a
number of weaknesses and yel posses some advantages in
obtaining the optimal solution. Thercfore, an algorithm is
devcloped to incorporate the advantages ol scveral approaches
in a single solution technique. The developed algorithm is
tested and the results are presented. The results obtained

from the test problems are indeed very encouraging.
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