A NOTE ON THE CONSTRUCTION OF ORTHOGONAL LATIN SQUARES

By NIKHILESH BUATTACHARYA
Indian Statistical Inatitute, Caloutin
Mann {1949) has given & incthod of conatructing a set of n}in {pfi=1) mutually
)
orthogonal -sided latin squares when # ix of the form ¢ = ‘ll P, the pre being different
o1t

primes.  Mann’s mothod utilisea propertivs of Galvis fickls. The following illustrates an
alternative method of construction which is quite general.

2. Consider two Iatin squares, one 3-sided and the other 4-sided. Let the three-

wided aquare be, say,
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@ o -
)
0w

Associated with this are the following three latin aquares L,,- L, and L,, obtained
by adding 3, 8, and 9 rerpectively to cach clement of L, :

1 5 0 78 9 10 11 12
Lym 5 6 4; Lom 8 9 7; L= 11 12 10
8 4 5 9 7 8 12 10 1
Let tho 4-sided !atin aquare be, say,

1 2 3 4

2 3 4 1}

3 41 2

4 1 2 3

3. Ifnow wo arrange the four 3-sided squares L, L,, L, and L, in the way in which
the numbers 1,2,3,and 4 respectively are occurring in the 4-sided square we arrive at
the following 12-sided latin square :

i 2 3 4 5 8 7 8 9 10 11 2
2 31 5 6 4 8 8 7 1 122 10
31 2 6 4 B P 7T 8 12 100N
4 5 8 7 8 90 10 11 12 1 2 3
5 6 ¢ 8 9 1 11 12 10 2 31
6 4 5 9 7 8 12 1011 3 1 2
7 8 9 10 11 12 1 2 3 ¢ 5 6
8 0 7 1 12 10 2 3 1 5 6 4
0 7 8 12 10 11 3 1 2 6 4 b
1011 12 1 2 3 4 6 6 78 9
11 12 10 2 3 1 6§ 6 4 8 90 7
12 10 11 31 2 6 4 & e 7 8
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4, If we start from another pair of Intin aquares, ono (L;) 3-sided and tho othor
4.sided, which are urthogonal to those used in shove, we shall get a 12-sided latin square
orthogonal to that obtained above.  For when the two latin syuares are superposed, any pair
of numbers eay 4 in the first sqnare and 8 in the sccond will coincide only when the subsquare
L, (containing 4) of tho fimt latin square falls upon subaquare L} (containing 8) of the
second, whichthey do only once, invirtue of theorthogonality of the two 4-sided latin aquarcs
used.  Also when L, and L, are superimposed, 4 in Ly and 8 in L come togother in the one
vell whose position is similar to the one cell (in virtue again of urthogonality) where 1{=4—3)
in Ly and 2(=8—2x3) in L; coincide when L, and L} are superposed,

5. 1fe = ppp?, wegot by themethods of Bose and Stevens outlined by Mann (1949),
a set of {p*~1) orthogonal squares of vile p{' and another sct of (p*—1)orthogonal equares
of side p3? Wecan go on taking from these two sets one square of sido pj' and another
of side p? and “combining" them in the manner indicated to get min (pft, p!)—1 orthogonal

Iy
#-sided latin squarcs, This can be easily extended to the case & = Pl e,
-l
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