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Understanding branch cuts leads to better computerised
mathematics

Dr Matthew England, Department of Computer Science

In school, mathematics formulae are usually presented to students as absolute facts. However, the truth of such identities
may depend on various constraints. For example, the truth of the formula explaining how two arcsin functions can be
combined into one is visualised on the left. Here the hourglass-shaped region is where the formulae holds while outside
the two sides differ. The boundaries between truth and falsity are determined by branch cuts. These are lines over which
a mathematical function suddenly changes value. The international dateline is a branch cut as the day changes when we
cross it. We have developed algorithms to calculate branch cuts of complicated formulae, allowing for simple plots like
the one on the right. We are investigating how to use this to ensure computers correctly apply mathematical identities,
offering great potential for the users of such formulae in engineering, sciences and education.
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