Results are derived or soluti:cns to Ahf=m1h in the
nth cyclotomic field, where A is sguare. Uhen m=h these
give a nonexistence theorem for certain generalized Hada-
mard matrices. Esrlier resulis by Farshall Hall on Hadz-
mard completions are generzlized. In the process theorens

of Witt and of Hzll ané¢ H. J. Ryser are also generalized.
1. Introduction

A (1,-1) matrix H of order h is callied a Hadamard maetrix if
BBTthh [20]. Butson [13] defines a generalized Hadamard matrix
(GHM) as a matrix H of nth roots of unity for which HH'=hI,. &
Eadamard matrix of order h has h=1, 2, or he0 mod 4. Similzarly,
if n is prime, a GH¥ of order h has h=1 or he0 mod n., The basic
conjecture on Hadamard matrices is that thex exist for 21 orders
h=0 :0d 4. Vhen n is an o#d prime, the corresronding conjecture
for GHMs is that trey exist for =11 orders h=0 mod n for vhich

IhShIh. We shall exhibit & new GHY of order 12 of cube roots of
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