_ THEOREM OF THE DAY “

Ramsey’s Theorem For each positive integer n, thereisaleast positiveinteger R(n) such that, if the edges
of the compl ete graph on R(n) nodes are coloured red and blue, then it contains a compl ete subgraph with

n nodes whose edges are either all red or all blue.
Z,

v Puny mathhng, prove that humans
are fit to inhabit the umverse. Tell

us the value of R(5)!

In the picture, the aliens’ spaceship is a complete gigpmissing two diagonal edges. Since the valu€&() is known to be 6, if these are

added in either colour, a single-colourkg (i.e. a red or blue triangle) will be created.

Only small values oR(n) are known: fom =1, 2, 3, 4, the values d&(n) are 1, 2, 6 and 18, respectively. The great PaubEmputedly said
“If aliens threatened to destroy the Earth unless we gava the value ofR(5) then it would be worthwhile to put all oufferts into finding
this number. If they demanded the valueR{6) then we should put all ourfierts into killing the aliens.” So far only crude upper and é&w

bounds foiR(n) are known: 43 R(5) < 49 and 10X R(6) < 165.
Before he died tragically at the age of 26 of liver failure, F.P. Ramsegenw@ntributions in philosophy, economics and
mathematics. His theorem was published in 1930, the year of his death, in a pathed @ntia Problem of Formal Logic. It
has since given birth to a whole branch of combinatorics called Ramsey Theory.
Web link: cranmer.home.cern.ch/cranmer/html/ramsey_theory.html. Plus:David Cariolarcoffers £500 in a Ramsey Theory Contest (closes
June ’09) to find a non-computer proof tHB, 7) < 23, whereR(m, n) is the smallesN such that any red-blui€y must contain a re&, or a blueK,.

Further reading: A Walk Through Combinatorics, 2nd Edition by Miklos Bona, World Scientific Publishing, 2006.
= Theorem of the Day is maintained by Robin Whittywats. theoremoftheday. org =)

Perhaps if all non-trivial beings
on Earth join forces this is just
about possible...
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