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morphism. Then y' is fliptop so by the lemma above there is a mono- RAMSEY
chromatic line L CC;. Then ¢ '(L)CL,%---x L_ is the derived
monochromatic line in C7. I H I l: R
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{ 2.7 EEEEENORMOUS UPPER BOUNDS 3§

W™ ey, LRI e R R RGN e 4 F"J
Why is Shelah’s proof of the Hales—-Jewett theorem considered an
improvement of fundamental importance. The answer comes from ex-
amining the growth rates of the functions HJ(r, t) given by the proofs of
van der Waerden and Shelah. For convenience we shall look particularly Ronald L. Graham  Bruce L. Rothschild Joel H. Spencer
at the case r = 2. The functions involved grow so rapidly that we must
first discuss a special language—called the Ackermann hierarchy—
devised by logicians to deal with rapidly growing functions.

The Ackermann hierarchy is a sequence of functions f,, f,, ..., with
domain and range the positive integers. (There are several equivalent R. L. Graham. B. L. Rothschild
. L. , D. L. :

formualtions in the literature; we have chosen a formulation hopefully J.H. Spencer: Ramsev Theor
more readily comprehensible to mathematicians.) The first function, f,, . M..9p - y Y,
we call DOUBLE and is defined simply by 1989.

f,(x) = DOUBLE(x) = 2x .
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