Let M(n) denotes the largest number of mutually orthogonal Latin squares of order 7. W&\

(Proposition: M(rn)<n-1.) h
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Claim that M(n)2n-2= M(n)=n-1.

(p)

After proper permutations, we can make the first row of each (n-2) mutually orthogonal Latin

squares be | 0 l 1 | |nh1 | and denote these Latin squares by A, 4@, ..., 4,
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Now, create a square L oforder n by {L,}=

{0,1,---,n—l}\(U{Aé-“}U{j}J,if i#0

(1) (Check that L is a Latin Square)

(i) If there existi-the-same-elements-in-a- mAR-says two X’s in the j-th column,

then, the j-th column must be lack of some element, say, y. $ine
Observe the j-th column of each A®. Clearly that y appears inthe. (n-1) , 7 ) prtned
entries. in the j-th column of AY, 4@,..., 4", X }'ﬂ M \/’
By Pigeonhole principle, two y’s appears in the same j-th column,\ and-it is a

contradiction. ‘4 pome. A |gismaa -
(ii) If there existy the-se A rov '
then, the i-th row must be lack of some element, say, y.

Observe the i-th row of each 4" . The y-th entr?e?s cannotbe y,and y
appears in-the- (n—1) et e of AP A g | 4 l l 4 |

two x’s in the i-th row, ; f I |

By Pigeonhole principle, two y’s appears in the same j-th column, and

it is a contradiction.

(2) (Check that L 1 A®, for k=1,2,---,n-2)

If there exists A such that the 2-finger’s rule does not hold, i.c., there exists

)J j;-/ u_ “./
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,where Oss=<n-20=k.F sn-1k #k,.
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Eiﬂ@&ﬁ%\all k's in A“, and observe the m;entries in the other (n—3) A®'s,k#s.

2 ol ko Since A" 1 A“ . k#s, k, appears in exactly one of these
0 = entries in each 4", However,
f (i) k, cannot appears in the two entries where k, has appeared
- ki i L.
by| |k (ii) k, cannot appear in the first row because it must be £, .
(iii) %, cannot appear in the £, -th column.
Al
Hence there are (n—4) entries that can be %, inthe (n—3) A“'s,k #s.By Pigeonhole
&) 7& At’@)\
principle, k, appears in the same entry in two A% 's, andHt is a contradiction. ( Ol aviyee A e

e
%wmﬂ . *a

Chia-An Liu, March 14, 2010,



	掃描0047
	掃描0048

