A THIRD ORDER ROTATABLE DESIGN IN FOUR DIMENSIONS!

By NorMAN R. DRAPER

Mathematics Research Center, United States Army, Madison, Wisconsin

1. Introduction. Only one third order rotatable design in four dimensions is
known, namely the 128 point design presented by Gardiner, Grandage and
Hader [2]. This is formed by combining the 96 points

(¢, %c¢, &=d, +d), (¢, £d, ¢, +d), (Fc, +d, +d, *c),
(d, *¢, ¢, +d), (=£d, xc, +d, £=c), (*d, +d, *c, ==c),
of the “truncated cube (2)” with the 16 points arising from two cross-polytopes
(%¢:,0,0,0), (0, =c;,0,0), (0,0, %c:,0), (0,0,0, =c;),
2 = 1, 2, and the 16 points of a measure polytope
(e, *a, +a, +a),

where a, ¢;, ¢ and d take appropriate values obtained after considerable compu-

tation.

We now give a very simple design which requires 96 points (32 less) and is a
combination of four second order rotatable arrangements, each containing 24
points. This permits the use of four convenient blocks of equal size or, alterna-
tively, sequential performance in several ways. The notation and definitions of
reference [1] are used in obtaining this design.

2. The construction of the design. Consider in four dimensions (a) the 24
points

(£p, £p,0,0), (£p, 0, £p,0), (&£p, 0,0, £p),
(0, =p, £p,0), (0, £p, 0, =p), (0,0, *p, =p),
which we shall denote by S(p, p, 0, 0); (b) the 8 points
(4¢,0,0,0), (0,z%c,0,0), (0,0, %c,0), (0,0,0, =c),
which we shall denote by S(c, 0, 0, 0); (c) the 16 points
(a, %a, *+a, +a),

which we shall denote by ‘S(a, a, a, a).
Applying the formulae for the various excess functions (as defined in [1])
for these sets, we find the results shown in Table T.
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