INCOMPLETE DIAGONALS OF LATIN SQUARES

J. Marica and J. Schonheim

The following question has been asked by J. Dénes [2]: If n-1 elements
of the diagonal of an nX n array are prescribed, is it possible to complete
the array to form an n Xn latin square?'" It is known that if n diagonal
elements are given such a completion is not always possible.

That the answer to Dénes' question is yes follows directly from a
theorem of M. Hall Jr. [1].

Givern elements a1 ,..., a (possibly with repetitions) of an abelian
ven elements n
group G of order n, there exist two permutations CHRRERE g and
n 2%
g'i, ,g;l of the elements of G, such that ai = gi +g'i i=1,2,...,n,

if and only if a, +...+ a_ = 0.
1 n

The application is as follows. Let 2:11 e, an__1

diagonal elements and identify distinct a, with (some) distinct elements
i

be the prescribed

of Zn. Set anz—(a'l-l-...+an_1 1

theorem select permutations CAEREREE - and g"l P g;l of the elements

) so that a +...+an=0. By Hall's

= + g' . b.. .= b
of Zn such that a, = g, t+g The array ( i_]) where biJ g, + gJ is
then a latin square and bii = ai,i =1,2,...,n-1, thus satisfying the

requirements given.

We understand that a different construction was found by E. Milner
and J. Schaer.
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