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Recent work (cf. [1], [2]) on decision problems for Diophntine equations
cn be generMized to vrious rings other thn the integers. In this pper,
we shll prove the recursive unsolvbility of the nlogue of Hilbert’s tenth
problem (cf. [2]) for the ring J[] of formal polynomiMs with integer coeffi-
cients.

1. Principal results
We begin with the following notational conventions:
J is the ring of rtionl integers, R is recursive ring (in the sense of [3])

such that J R. The letter with or without numericM subscript is n
indeterminate. Where the contrary is not explicitly stated, cpitM Ltin
letters stand for elements of R, lower cse Ltin letters stand for positive
integers, cpitM Greek letters stund for sets.

DEFINITION. _A_ set Z is clled Diophantine over R if for some polynomiul
form P(0, , ) in the polynomial ring R[0, , ], we hve

X e V v....,r, P(X, Y,..., Yn) O.

A similar definition my be given for predicates R(X, ..., Xn). We
hve t once

COIOLLAIY 1.1. If is Diophantine over R, then is a recursively enum-
erable set.

We shM1 be concerned with the following decision problem which we cM1
the Diophantine problem over R"

To determine of a given polynomial form P(, ..., ) e R[, ..., ]
whether or not the equation P ,,) 0 has a solution in R.

For R J, the ring of integers, this is exactly Hilbert’s tenth problem.
Invoking the Church-Turing identification of recursiveness with effective

cMculbility, nd using the fact that there exists recursively enumerble
set which is not recursive, we hve t once

COlZOLL&R 1.2. If every recursively enumerable set of positive integers is
Diophantine over I, then the Diophantine problem over R is unsolvable.

The mMn result of the present pper, whose proof we postpone, is
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Note that R is recursive, so this concept is defined for sets of elements of R.
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