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ABSTRACT. Each of four arithmetical conditions on the param­
eters v, k, and X of a given primary pseudo (v, k, A)-design is neces­
sary and sufficient to ensure completion or embedding between the 
given design and some (t/, k\ A')-design. 

Let X={xl9 • • • , xv}9 and let Xl9 • • • , Xv be subsets of X. The subsets 
Xl9 • • • , Xv are said to form a (v9 k9 X)-design if 

each Xj (1 ^j^v) has k elements; 
any two distinct Xi9 Xj (l^i9j^v) intersect in X elements; and 
0^X<k<v-l. 

Such a design is completely determined by its incidence matrix; this is the 
(0, l)-matrix A = [aij] defined by taking tf0=l if xisXi and tf^=0 if 
Xj $ X{. More information about these combinatorial designs is available, 
for example, in [2] and [5]. 

Let 7 = { j i , • • • , yv}9 and let Yl9 • • • , Yv_1 be subsets of 7. The sub­
sets Yl9 • • • , Yv_! are said to form & pseudo (v9 k9 Xydesign if 

each Yj (l^j^v—1) has k elements; 
any two distinct Yi9 F, (l^i9j^v—l) intersect in X elements; and 
0 < ; i < £ < t ; - l . 

The incidence matrix of a pseudo (v9 k9 A)-desîgn is defined in the same 
manner as the incidence matrix of a (v9 k9 A)-design. 

The consideration of pseudo (v9 k9 A)-designs was suggested during 
the course of study of "modular hadamard matrices" [3], [4], Related work 
has been published by Bridges [1] and Woodall [6], 

A pseudo (v9 k9 A)-design is "almost" (its incidence matrix lacks one 
row) a (v, k9 A)-design; this suggests the consideration of "completion and 
embedding" between these two combinatorial designs. Let A be the in­
cidence matrix of a pseudo (v9 k9 A)-design. Then it might be possible to 
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