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Young kids play tic-tac-toe on a 3x3 square using crosses and noughts to mark squares. As they get 
older they realize that the game is not much fun, and no one ever wins. However, if they were to play 
tic-tac-toe on a high dimensional board, the surprising fact is that the first person has a winning 
strategy. Even more strangely, there can never be a draw! Not even if both players cooperate to find 
one. This beautiful fact is called the Hales-Jewett theorem, and is an example of how some order 
must necessarily exist even in apparently random situations. The emerging field of additive combina-
torics explores this dichotomy between order and chaos more fully, using ideas from combinatorics, 
probability, number theory, ergodic theory ..., and has led to spectacular breakthroughs such as Green 
and Tao's theorem that the prime numbers contain long arithmetic progressions. We will start with 
tic-tac-toe and see where this leads!
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