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ABSTRACJ". The notion of partial transversal in a Latin square is de~..::-:!-.:_ . ..\ rroof 
i; gi,·cn of the existence of a partial transversal of order > f N + ½ of a La-in ~ua re 
.Jf order N (N > 7).. -

• 
• • 

• 
• 

1. INTRODUCTION 
• • 

• 
A Lat1iz sqi1are of order N is a square matri?C, each of v.·hos-e ro\\~S and 

columns is a permutation of the N symbols 1, 2, ... , N. 
• 

A transi·ersa/ of a Latin square of order N is a set of N different elements 

• 

( 

~ the matrix with precisely one element in every ro\\l' and coluinn. _ . 
_.\ partial transi·ersal of order k of a Latin square of order l\1 

(_\- ~ k) is a 
• 

~t of k different elements of the Latin square with at most one element in 
every row and column.. ,, . 

For odd N, Ryser [l] conjectured that every Latin square bas a 
transversal. As far as the ·author knows this conjecture is still undecided. · 
So if we cannot prove the existence of a transversal, ,,·e can 1aise the 

• 

question: How large may the order of a partial transversal be? 
• 

' • • 
• • 

• 

2. FORMULATJON AND PROOF OF THE THEORE~f 
• 

• 

• 

THEOREM. A Latin ·square of order N ~ 1 has at least one partial 
uansr;ersal of order·~ fN + l- . . · . - • -- , . . 

' ' . . 

' ' • 

PROOF: Let S be a Latin :square .pf ord·er N. Let T = Ts be an integer 
for which the following holds: (i) Th-ere ·is no partial tran:s,·.ersal of S of 
order > ;£. {ii) There is at lea~t on,e partial transversal of. S of order T. 

• ~ • 

\Vithout loss of generality,, the Latin square Scan b•e di\rided into sub-
r;1atrices LU~ RU:. LL, and RL as ·indicated in the figure, and assume that 

• • • • 

94 · . . • 
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PARTIAL 'JllAHSVEtSAL IN A LAT'IN SQUAIUI 

the main diagonal of LU is a maximal partial trans,~rsat with elemcn,ts 
I,~ ..... T . 

1 LU ' RU 
' 

' 

J ' 
I 

' 

' 

LL T + 1, ' RL ' 

' T+k 
.. 

Condition (i) implies all eJ,ements in RL are ~ T; therefore, each row 
in LL must contain the elements T + 1,, ... , N. 

The total numbers of elements > T in LL is ,(N · · . Supj 
T + T1fl < N; then N - T > T112 and (N - > T. So, in this case, 
there must be some column, say the j-th column, ,vhich contains two 
,elements > Tin LL. Because •of the maximality of T we now have: 

(1) / cannot occur in RL, and so occurs N - Ttimes in RU; 

(2) if j occurs in RU in row p(p ~ 1), then the p-th element of the 
j•th row is ~ T; and · 

(3) all elements of the j-th row in RU are ~ T. 

Combining (1), (2), and (3) and using the fact that all elements of a row oC 
a Latin square are different, it follows that the relation 2{N - n + 1 <; T 
necessarily holds; th~ . 

T ~IN+ l. 
On the other hand, T + T111 ~ N ~ 1 implies (using the fact T must be 
an integer in the case N = 1 and N · 8) immediately 

a 

T-~ fN+ l 
whence the theorem follows. • 

• 
• 

· · . . . ic. · i,, . author has convinced hin1self (using trivial arguments) 
that the t·. ·. ,,rem also h·olds for Nin the range 3 ~ N ~ 6; \\'e have 

• fed (b- . ·t n•· 'h . omit .· · · •·. . . , ... , ·IS p .· , · · : .· to ·, . eep t1 , IS note S., Ort. 
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