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Algorithmic differentiation (AD) provides a systematic means of computing derivatives of 
complex numerical models and is an important tool in sensitivity analysis, inverse 
problems, and gradient-based optimisation. In large-scale scientific computing, 
however, derivative computation is closely connected to the mathematical structure of 
the underlying model, the numerical algorithms used to solve it, and the approximations 
introduced in modelling and discretisation. 

This work considers numerical and algorithmic questions arising at this interface. These 
include how structures such as implicit equations, adjoint formulations and sparsity 
can be exploited in derivative computations, as well as how numerical and modelling 
choices can affect the behaviour and usefulness of the resulting derivative information. 

The broader objective is to investigate problems in large-scale simulation and 
optimisation in which differentiation, numerical methodology, and computational 
scalability have to be considered together. 

 

 


