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U-D FACTORIZATION-BASED NONLINEAR ;PROGRAMMING
METHOD AND ITS APPLICATION IN NEURAL
NETWORK TRAINING

SH1 ZHONGKE

(Deparsment of Automatic Control, Northwestern Polytechnical University Xi'an 710072)

ABSTRACT

To solve convergence rate problems of often used DFP and BFCS methods, the
stable construction of inverse Hassian matrix are presented. To get high numerical
stability and computational efficiency, U-D factorization-based DFP and BFGS algo-
rithms are developed. In the new methods the positive definiteness of the 1inverse
matrix H 1s ensured and both the stability and convergence of the algorithm 1s 1im-
proved. By using rank-one U-D factorization updates of H, the numerical accuracy
and efficiency are increased. Operational counts for computing H show that the
efficiency of the new algorithm is increased by 20% and the storages of matrix H
is reduced by 50%. Results of several numerical example show that the optimiza-
tion problems can be solved by using the programming methods presented in this
paper and accurate results may be obtained.

Key words: Nonlinear programming, large scale problem, neural network, le-
aring algorith, unconstrained optimization.



