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Soccer player, musician and mathematician Marcus du Sautoy,  
a 2007 NZIMA Maclaurin Fellow, spoke with Jenny Rankine.
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Are complexity classes P and NP 
equivalent?
Simply: If  positive solutions to a yes/no 
problem can be verified quickly, can they 
also be computed quickly?
Example: Does some subset of  the set 
{!2, !3, 15, 14, 7, !10} add up to zero? 
Yes, and it’s easy to check that {!2, !3, 
!10, 15} does, with simple addition. 
Verifying that a subset adds up to zero can 
be much faster than finding the subset in 
the first place. How to find such a subset 
when the set itself  is large is called the 
subset-sum problem. This is an example 
of  a problem in the class NP (non-
deterministic polynomial time).  Verifying 
the answer is an example of  a problem in 
the class P (polynomial time).
Discipline: Computational complexity 
theory, which deals with the resources, 
such as time (expressed in the number of  
steps) and space (expressed as memory), 
needed to solve a given problem.
Incentive: $US1million, one of  the seven 
Millennium Prize Problems of  the USA-
based Clay Mathematics Institute.
Unusual aspect: Involves a computer that 
has never been built. Turing machines, first 
described by English mathematician and 
cryptographer Alan Turing in 1936, were 
a thought experiment to simulate the logic 
of  any computer that could possibly be 
constructed. 
Consequences: Remarkably, a 
polynomial-time solution to a problem 
in NP would provide polynomial-time 
solutions to all problems in NP. If  P=NP, 
then this would simplify many currently 
intractable mathematical problems in 
fields as varied as operations research, 
logistics and biology. On the other hand, 
a proof  that P " NP would show that 
many common problems cannot be 
solved efficiently, moving the attention of  
researchers to partial solutions or other 
problems. As experts believe that P " NP, 
this is happening already.
NZIMA link: 2004 Logic and 
Computation programme.
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HYMAN BASS, a visiting Maclaurin Fellow 
last year, was presented with a National Medal 
of  Science by the President of  the USA in 
July. He was one of  eight winners of  this 
award for 2006.
In June, NZIMA Co-Director VAUGHAN 
JONES was awarded the 2007 Prix Mondial 
Nessim Habif  by the University of  Geneva, 
for his achievements in mathematics. This 
an annual prize awarded to prominent 
researchers from all disciplines.
ROBERT MCLACHLAN (one of  the 
NZIMA’s principal researchers) was awarded 
the Dahlquist Prize at the SciCADE meeting 
in St Malo in July 2007, for his outstanding 
contributions to geometric integration and 
composition methods for solving differential 
equations.

CHERYL PRAEGER, a member of  the 
NZIMA’s International Scientific Advisory 
Board, has been awarded a prestigious 
Federation Fellowship by the Australian 
Research Council.  
JAMES SNEYD, one of  the NZIMA’s 
principal researchers, has been awarded a 
James Cook Fellowship for 2007-2009.

Awards and honours


