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In [ I ]  Deb discusses the thesis of Shapiro [2] and gives a "counter- 

example" to a resu l t  found therein.  Deb misunderstood the genera l i ty  of 

the theorems and his counter-example is not va l id .  The questions is about 

skewing schemes, v iz .  functions which map array elements to para l le l  

memory modules. Shapiro claims " for  th is  important case . . i f  there 

does not ex is t  a l i near  skewing scheme using N memory modules 

then there is no va l id  skewing scheme of any type whatsoever." A l inear  

skewing scheme is a funct ion which maps the i j t h  element of a matr ix to 

the memory module (ai + bj )  mod N, where a and b are appropriate constants. 

The "important case" is a skewing scheme which fo r  each row, column 

and diagonal maps the elements into d i s t i n c t  modules, al lowing c o n f l i c t - f r e e  

access to those " l i nes . "  This pertains not only to the two main diagonals 

but to a l l  the "wrap-around" diagonals as wel l .  The concept of a wrap- 

around diagonal can be reinforced by imagining the r i gh t  and l e f t  edges of 

the matr ix to be i d e n t i f i e d ,  as well as the top and bottom edges [2, p.48]. 

Deb did not consider these wrap-around diagonals and his counter-example 

is not va l id  for  these " l i nes . "  

I t  is possible, however, that  fo r  a pa r t i cu la r  problem the wrap- 

around diagonals are not relevent and we desire a skewing scheme which is 

va l id  only for  the main diagonals of the matr ix.  Deb indicated he would 

invest igate th is  problem but i t  has been solved as a combinatorics problem. 

Wlog assumes the dimension of the matr ix is N x N. Construct another N x N 

k i f  the i j t h  matr ix element is assigned to matr ix S such that  s i j  = 
module k, i . e .  S is the skewing scheme. I f  the skewing scheme is va l id  

for  each row and column then S is a l a t i n  square. I f  fu r ther  i t  is va l id  fo r  

the main diagonals, S is a "diagonal" l a t i n  square. Denes and Keedwell 

[3, p.203] report the fo l lowing theorem which has several independent proofs: 
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"Theorem 6.1.3 For n > 4 there exists at least one diagonal 

l a t i n  square of order n." 

I f  fur ther ,  the wrap-around diagonals are val id then S is a "pandiagonal" 

l a t i n  square. Shapiro [4] reports on this aspect. 

The par t icu lar  example Deb gave is a famous arrangement of mutually 

orthogonal diagonal l a t in  squares (e.g.[5~ p. 191) but, supe r f i c i a l l y ,  

there is no relat ionship to the ideas presented here. 
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