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Generalization of ALP to N dim. lattices

Chris' Question:
Say we have data from (=0 to t=100. What is the probability
distribution at t=-100 ?

One simple answer would be to relabel the
data, so t -> 100 -t . We then have data from t =0 to t = 100
and we have to predict at t = 100 + 10 . - which is a standard ALP
problem.

However it suggests a more interesting problem: Suppose the
data (t = 0 to t = 100) was really taken from a string of data from
t = - infinity to t = + infinity. i.c. it really didn't start at
t=0.

In this case. to get the probability distribution for t = -
10, consider a universal Turing machine with no stop symbol. Its
input is a unidirectional random binary string. It has an infinite
bidirectional work tape. Its output tape is infinite,
bidirectional: Initially blank; starts on square zero. This
tape is bidirectional, but it cannot erase, only write.

There is a certain probability that the machine will print all

100 known bits and 0 for bit 110. There is also a probability that
it will print all 100 known bits and 1 as bit 110. These two

probabilities give a semimeasure on the 110th bit. allwd sn o utpet frge”.
- ’ : . . Easucy N
This model can be easily extended to n dimensional lattices. f e e oo alvud oo vigd fogs "

The "known data" can be any set of lattice points: They need not

be contiguous - many data points can be "missing". The predicted bits
can be any points on the lattice. The "output tape" will be the n
dimensional lattice and we use a special turing machine that can
move on the output lattice in 2n possible directions and print.

The input is as before an infinite unidirectional random string. The
work tape is bidirectional and infinite. - o
‘_/NQ“) Wwerk @

We can also use a Turing machine with infinite bidirectional Yo clainae a2y o WALE Ut
random input tape, infinite bidirectional work tape with both
write and erase allowed on the output lattice. Start at any
point on the input tape. What is the probability that the machine ko $his o .
will, at some point in time, have on the lattice a certain known ’wyﬁl: fo rutabonl, \E mioples Put-
configuration of data bits, and will have a 0 at a certain specified | Y% % 29¢ vovmaitor couby bans mw&j
lattice point ? —What is probability that it will have a 1 at that preduead 5 (| .
point ? Mee, 23T vem, b muftives e poan Gufigy yol3

Producad, mag havg & Livd vahs s ';‘ .
This last is of interest because we are using an Unrestricted Turing
Machine -- this model is Very General.
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