Automatic D ifferentiatio n:

Beyond Adifor 2.0

Chris Bischof (Argonne)

Alan Carle (Rice)

Jason Abate, Mike Fagan

Paul Hovland,Lucas Roh

Andrew Mauer- Oats

May 21, 1997

Scienceand engineering

needsderivatives

l

Numerical Methods

: Solutions of ODE, PDE

l

Sensitivity Analysis

: Assess parameter impact, model validity & robustness

l

Inverse Problems: adjust model parameters to fit

observed data

: Parameter Identification: e.g., react ion coeff´s

: Data Assimilation: e.g., adjoint methods for adjusting

initial st ates of PDE-based systems

l

Derivative-based (design) optimization

Howto compute derivatives

W ork Accuracy S peed

Handc o di ng

4 4 4

Di vi ded

Di f f er enc e s