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The following lemma can be proved in a number of elementary ways: Let p
be a prime, and e and m positive integers. Then there exists a polynomial

w(x) = c0 + c1x + c2
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of degree d ≤ (m(p − 1) + 1)pe−1 − 1 so that for all integers x

w(x) ≡
{

1 (mod pm) if x ≡ 0 (mod pe),
0 (mod pm) if x �≡ 0 (mod pe).

The coefficients ci are integers and, moreover,

ci ≡ 0 (mod p�)

whenever i ≥ (�(p − 1) + 1)pe−1. We give several applications of the lemma

to coding theory. One is a quick proof of the fact that all codewords in the
r-th order binary Reed-Muller code of length 2n have weights divisible by
2�(n−1)/r�. The number of p-ary codewords with weights in one or several con-
gruence classes modulo pm is discussed. We give an extension of McEliece’s
theorem (on the power of p that divides the weights of all codewords in a
cyclic code) to cyclic codes over the integers modulo pe with respect to the
Lee metric.
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