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The recent exhaustive invest igat ion of nine-digi t de te rminan t s 
by Bicknell and Hoggatt that appeared in the Mathemat ics Magazine of 
May-June , 1963, r a i s e s an in te res t ing question [ l ] . Given that 

9 4 2 
3 8 6 
5 1 7 

or any equivalent a r r a n g e m e n t producing the same set of products 
has a maximum value of 412, would we obtain . a maximum for any 
other nine consecutive posit ive in tegers using the same re la t ive a r -
r angemen t? This note will offer a negative answer and indicate the 
max imum for all posit ive va lues . 

F i r s t , a smal l amount of theory is in o rde r . If a th i rd o rde r 
de te rminan t has e lements a. and a fixed quantity b is added to each 
e lement the resul t ing de te rminan t would be: 

a l + b 

a 4 + b 

a ? + b 

a z + b 

a_ + b 

+ b 

a 3 + b 

a 6 + b 

a 9 + b 

Subtract the second column from the third and the f i rs t from the sec-
ond to obtain 

a + b 

a 4 + b 

a ? + b 
~5 "4 
a0 - a_ a

9 " a£ 

from which it is evident that the value of the a l t e red de te rminan t is 

D + A b , 

where D is the value of the original de te rminant and A is the sum 
of the th ree mino r s formed from the second and thi rd columns. Ex-
panded and grouped appropr ia te ly we obtain 
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A = ( a ] [ a 5 +a 5 a 9 +a 9 a 1 ) + ( a ^ ^ + a ^ + a ^ ^ + ( a 3 a 4 + a 4 a g + a 8 a 3 ) 

- (a1a6+a6a8+aga1) - ( a ^ + a ^ + a ^ ) - ( a ^ + a ^ + a ^ ) 

This coefficient X gives the change in the value of the de te rminan t 
as we add 1 to each of i ts e l emen t s . See [2] for another u s e . 

It should be noted that the groups in A a r e the same as those 
for the posi t ive and negative t e r m s of the de te rminan t expansion and 
hence any a l t e ra t ion of the a r r a n g e m e n t of de te rminan t e lements which 
leaves the expansion unchanged will a lso be without effect on A . 

An independent invest igat ion shows that the maximum value of 
A is 81 when the e lements of the de te rminant a r e the nine digi ts , while 
the value of A for the de te rminan t giving a maximum of 412 is only 
80. Thus, the sma l l e r valued de te rminant with A = 81 will eventually 
over take the l a rge r as the e lements of the de te rminan t s a r e inc reased 
uniformly. 

By calculat ing A for the l a rges t values given in the table of 
Bicknel landHoggat t (Ref . 1, p . 152)Ais found to be 81 for 405 = 630-225a 
and 630-225c. Adding n to each e lement of 630-225a, for example , 
will produce a de te rminan t of value 405 + 81 n; doing l ikewise for the 
or iginal maximum de te rminan t of value 412 produces a value of 
412 + 80n. To find when these will be equal, set 

405 + 81n = 412 + 80n 

the solution being n = 7. 
Thus, if we have nine consecutive posi t ive in tegers beginning 

with m, the max imum value that can be achieved is 412 + 80m if 
m iL 8; the maximum possible is 405 + 81m if m ^ 8. 
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