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Trust-Region (TR) algorithms are relatively new iterative algorithms for solving nonlinear optimization problems. High efficiency of TR methods was demonstrated in a number of recent papers and books [1]. They have better local super convergence, when compared to Newton-type methods, commonly used for solving Inverse Problems [2].  TR techniques are used in a number of well-known SW libraries such as IMSL, TAO, GALAHAD, LANCELOT, etc.

Highly-optimized Trust-Region solvers developed for Intel® Math Kernel Library [3] allow to solve:

· nonlinear least squares problem (without and  with bound constraints)

· system of nonlinear equations (without and with bound constraints)

· problem of  functional’s minimization (without constraints)

The auxiliary routines provide calculation of Jacoby and Hessian matrices as well as gradient vector. TR solvers are implemented with OpenMP support and can be used in multiprocessing mode. They show excellent performance vs. competitors (VNI IMSL Fortran library v5.0 and TAO v1.8.1) - on benchmark tests TR give average 10 times speed-ups vs. IMSL and 5 times average speed-ups vs. TAO.
TR effective usage in a number of applied geophysical problems will be presented.  
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