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Abstract. The necessary and sufficient conditions for m-associate partial- 
ly balanced block (PBB) designs to be connected are given. This general- 
izes the criterion for m-associate partially balanced incomplete block 
(PBIB) designs, which has originally been established by Ogawa, Ikeda 
and Kageyama (1984, Proceedings o f  the Seminar on "Combinatorics 
and Applications", 248-255, Statistical Publishing Society, Calcutta). 
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1. Introduction 

Let B,. (i = 0, 1,..., m) be the o × o associat ion matr ices  with the 
elements i i i b ~  = b ~ ,  where b~a¢ = 1 if ~ '  and ~ are i-th associates, and 
b~e~ = 0 otherwise ( ~ , . . ~  = 1,2,..., o). They are: being symmetric  and 

ra m £ i linearly independent,  iE:oBi = 1 1', B i l  = nil  and BgBk = i=oPjkBi, where 1 is 

the vector of ones and B0 is the unit matrix I of order o. The numbers o, ni 
and p~k ( i , j , k  = 1,2, . . . ,m) are called the parameters of the association 
scheme: all must be nonnegative integers. It is well known (cf. Bose and 
Mesner (1959)) that: 

(1.1) 

(1.2) 

(1.3) 

m 
Z i njnk  = i=opjkni , 

m 

Z, pjk = n j, if i # j 
k = l  

, , ,p~  = ,,;p!~ = . ~ p , ~ ,  
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