
What is...machine learning in mathematics - part 12?

Or: AI and symbolic mathematics



Integration

▶ Integration = calculation of area as a function

▶ Solving integral or differential equations is a key problem

▶ Its also very difficult and many different methods are needed



A first nonexample

▶ An ellipse is a rather simple shape

▶ There is no simple way to express the perimeter of the ellipse in terms of

elementary functions (algebraic functions, exponential functions etc.)

▶ So we cannot hope to solve integrals in general



Hopeless most of the time

▶ Risch’s algorithm and friends can compute a variety of integrals

▶ However, there are huge limitations

▶ Wannabe theorem Almost no integral has a nice solution



Enter, the theorem

A (transformer) neural network (NN) found

solutions to integrals with ≈95% accuracy

The results were compared with several computer algebra systems and
outperformed them by quite some extend

▶ Here are the results :

▶ Something similar works for ODEs



Many solutions!

▶ Integration algorithms always produce the same answer

▶ Integration NN can produce equivalent answers (that are differently written)

▶ This, depending on the context, could be a huge advantage



Thank you for your attention!

I hope that was of some help.


