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Abstract:

Generally speaking, physicists still experience that computing with
paper and pencil is in most cases simpler than computing with a 
Computer Algebra System.  Although that is true in some cases, 
the working paradigm is changing: developments in CAS, and 
particularly recent ones in the Maple system, have resulted in the 
implementation of most of the mathematical objects and 
mathematics used in theoretical physics computations, and have 
dramatically approximated the notation used in the computer to 
the one used with paper and pencil, diminishing the learning gap 
and computer-syntax distraction to a strict minimum.  

In this talk, the Physics project at Maplesoft will be presented and 
the resulting Physics package will be illustrated through simple 
problems in classical field theory, quantum mechanics and general
relativity, and through tackling the computations of some Physical
Review papers in those areas.

... and why computer algebra?



We can concentrate more on the ideas instead of on the 
algebraic manipulations

We can extend results with ease

We can explore the mathematics surrounding a problem

We can share results in a reproducible way

Notation and related mathematical methods that were 
missing:

coordinate free representations for vectors and vectorial 
differential operators, 

covariant and contravariant tensors, sum rule for tensor 
contracted (repeated) indices

functional differentiation, spacetime and covariant differential 
operators

Bras, Kets, projectors and all related to Dirac's notation in 
Quantum Mechanics

Inert representations of operations, mathematical functions, 
and related typesetting were missing:

inert versus active representations for mathematical operations
hand-like style for entering computations, computationally active 

output with textbook-like notation

Key elements of the computational domain of theoretical 
physics were missing: 



> > 

product and differentiation handling commutative, 
anticommutative and noncommutative variables and functions

ability to set custom-defined algebra rules (commutator, 
anticommutator, bracket rules)

ability to distinguish between generic, unitary and Hermitian 
quantum operators


