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METHOD OF DIFFERENCES IN THE CONSTRUCTION
OF L,(s) DESIGNS
By DAMARAJU RAGHAVARAO
Punjab Agricultural University

For the notation and terminology used in this paper we refer the reader
to Raghavarao (1971). The powerful method of constructing designs by the
method differences is not so far used for Ly(s) designs. The purpose of this
note is to develop this method.

1. Mainresults. Let M be a module of s elements 0, 1,2, ..., s — 1. To each
element u of M we associate s symbols designated by u,, u,, - - -, u,. Let the Lys)
association scheme be the square array

0, 1,---(s—1),
0, 1,---(s—1),

Oe 1.-'-(5'—1)3.
Analogous to the module theorems of Bose (1939), the following can be
obtained.

THEOREM. Let it be possible to obtain t sets each containing k symbols satisfying:

(i) There are r symbols of each class (clearly rs = kt).

(ii) Of the tk(k — 1) differences, every nonzero pure difference and every zero
mixed difference occurs exactly A, times and every nonzero mixed difference occurs
exactly 2, times (clearly tk(k — 1) = 24,5(s — 1) 4+ 2,5(s — 1)%).

Then by developing the ¢ initial sets to modulus s, Ly(s) design with parameters
v = s?, b=st, ryk, A, 4,
can be constructed.

As an example, let us construct the LS, design of the Tables (1954) with

parameters
(2.1) v=9=2>, r=4==k, llzl, 12=2.
The three initial sets (0,, 2,, 1,, 1;); (0,, 25, 15, 1,); (05, 24, 1, 1,) satisfy the re-
quirements of the theorem, and the completed plan, by developing these initial
sets, will be

(05,25, 15, 1) 5 (05,25, 15, 1h) 5 (05,25, 1y, 1) 5
(2.2) (13,05, 25, 2,) 5 (155 05 25, 2,) 5 (15 0 24, 2,) 5

(21’ 11! 02! 03) a (229 1?, 03a 01) ’ (239 135 01! 02) .
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The initial sets

0, 1,3, 0,1,3, 0,1,3)
0, 1,,3,, 0, 1,,3;, 01, 3,)
0, 15, 35, O, 1,, 3,, 0 1, 3y)
(2.3) o, 1,,3,, 0, 1,3, 0,1,3,)
(04, 15, 35, 0g, 15, 35, 0y, 15, 3)
(0g, 15, 35, 0, 1,,3,, 0, 1,,3,)
0, 1,, 3,, 04,13, 0,1,,3,)

when developed (mod 7) give the solution of L,(s) design with parameters
(24) ?):49:1), r=9=k, 2123, 22=1.

It is to be added here that the parametric combinations (2.4) were listed by
Chang and Liu (1964), as those whose solution is unknown. However, the
solutions for the parametric combination were obtained by Vartak (1955) and
Archbold and Johnson (1956). Vartak’s solution as the Kronecker product of
two BIB designs with parameters

(2.5) V¥ =5b* =17, r¥=k*=3, At =1

is clearly isomorphic to our solution by the method of differences. It is unknown
whether Archbold and Johnson’s solution is isomorphic or not to our solution.

2. Concluding remarks. This method can easily be extended to the construction
of rectangular designs.
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