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A NOTE ON TTIE EKISTENCE OF 7 AND 8 I.flM]ALLY
oRTHOGONAL r.ATrN SqUARES

D.R. Stlnson

Abstract

If N(v) denotea the uaximum number of mutually
orthogonal tatln squares of order v, then N(v) > 8
lf v lsoddand v>2343, andN(v)>7Lfv>2862.

1". fntrodaction.

For the definl.tlor of Latin square, allrd m.rtually orthogonal Intin

sclltove$ (henceforth uoLS), see [I-] .

The purpose of thls report ls to update the results of [1], where

ttlsshorrnthat N(v)>7 Lf v>4146and N(v)>8 lf v>9402.

2. A Corolluy to lli.Lson's Constvu.ction for MOLS.

In [2], I{llson descrlbes a recurglve conatructlon for }'IOLS.

Various corollarles of thls constructlon have been lnstrumental in

establlshlng bounds for the exlstence of UOLS. In [3], WotJas obtaLns

the follotllng corollary to Wilsonrs constructl-on. We state lt as

Theoreu 2.1.

IAEOREM2.1. If 0<u<t then

N(mta,t) > wLn {N (il,N fu+1),N(m+u) -7,N (t) -u}.

We w111 use Taeorem 2.1 to obtaln 8I'{OLS of some odd orders, and

7 l,lOLS of a f ew orders.
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3. B M)LS of )dd. 1rders.

Iu [1], a llst of all orders for whlch g MOLS are,not known Ls

given.

We are able to ellmlnate urany of the posslble exceptions of odd

orders uslng Theorem 2.1. Below we list equatlons of the form

v = mt * w, wlth m, t and w as Ln Theorem 2.1. Thus there exlet g

MOLS of order v, for such v. The exlstence of the requlred ntmber

of MOLS of orders m, uf1 , m-h^r, and t rnay be found in [1].

2737
2577
247L
1981
L94L
1939
L799
1655
1603
L547
L479
L463
L44s
r385
1285

= L6.L67
= 16 .157

= 16.151
= 16.121
= 31.61
= 16.121
= 16.109
= 16'103
= L6.97
= 3l'49
= 3L'47
= 3L'47
= 16'89
= 16'83
= L6'79

+65
+65
+55
+45
+50
+3
+55
+7
+51
+28
+22
+6
+2L
+57
+2L

L6.79
L6.67
L6.64
16.59
16.59
16.59
3L.29
3L'29
16.53
3L.27
3L.27
L6.49
L6- 47
L6.47
3L-23

L267
1105
1045
965
959
951
9L7
905
855
847
843
805
759
755
723

72t
695
663
595
511
47L
447
435
4L5
375
37L
259

16.43 + 33
L6.43 + 7
L6.4L + 7
31.19 + 6
16.31 + 15
\6-29 + 7
L6.27 + L5
L6.27 + 3
16.25 + L5
L6-23 + 7
L6.23 + 3
16.1-6 + 3

+3
+33
+2L
+2L
+15
+7
+18
+6
+7
+10
+6
+2L
+7
+3
+10

The above eguatlons, and the results of [J_], prove the following.

TI{EOREM 3.1.

Remark: If v

If o is odd. cnd u > 2343, then N(o)

ls odd, v > 1935 and v { Zl4l, 218L,

>8.

2005, then l{(v) > 8.

4 7I,TOLS.

The followl.ng ls shown ln [I"].
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THEOREM 4.L. If u > 2862, o I 3620 or 4146, then N(u) > 7.

UsLng Theorem 2.1, the trlo exceptions above can be ellminated- As

1n Sectlon 3, we have 4L46 = 8:509 * 74 and 3620 = 88'41 + L2. Slnce

N(8), N(9), N(89) > 7, N(82), N(100) > B, N(509) > 81, and N(41) > 19;

Theorem 2.1 shows N(4146) ' N(3620) > 7. Thus the above dlscussLon

and Theorem 4.1 tuply

TIIEOREM 4.2. If o > 2862, N(o) > 7.

5. Smwwg.

Thus we have establ-lshed the new botrnde N(v) > 8 lf v odd and

v>2343 and N(v)>7 Lf v>2862.
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