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1 Let L be the association scheme of3.4) type on 16 points defined by thex44
Latin square

A/B|C|D
B|/A|D|C
C/DIAB
DIC|BA

Describe the following association schemes.
(@ Lx3.
(b) 3x L.
(c) 3/L.
(d) £/3.

2 Let N be the incidence matrix for an incomplete-block design with block/set
and treatment sé. The complemenof this design has incidence matik, where
N*(5,8) = 1—N(d,0). Prove that the complement of a partially balanced incomplete-
block design is partially balanced with respect to the same association scheme.



3 For each of the following incomplete-block designs, decide whether it is partially
balanced. If it is partially balanced, give the association scheme with the smallest
number of classes with respect to which it is partially balanced. If it is not partially
balanced, explain why it is not.

(a) The treatment set &, b,...,n} and the blocks aréa, b,d, h;i,k},
{b7c7e7i7j7|}’ {C7d7 f7 j7k7m}’ {d7e7g7k7|7n}’ {e7 f7a7|7m7h}’ {f7g7b7m7n7i}’
{g,a.c,nh, j}.

(b) The treatment setigl,2,3,4,5,6,7} and the blocks ar¢l,2,3}, {1,4,5},
{1,6,7},1{2,3,7}, {2,4,6}, {3,5,6}, {4,5,7}.

(c) The treatment set igl, 2,3,4,5,6} and the blocks ar¢l, 2,4}, {2,3,5},
{3,4,1},{4,5,2}, {5,1,3}, {1,2,6}, {2,3,6}, {3,4,6}, {4,5,6}, {5,1,6}.

(d) The treatment set §0,1,2,3,4,5,6,7,8,9} and the blocks arg0,1}, {1,2},
{2,3}, {3,4}, {4,5}, {0,5}, {0,6}, {0,7}, {0,8}, {0,9}, {1,6}, {1,7}, {1,8},
{1,9},{2,6}, {2,7}, {2,8},{2,9}, {3,6}, {3,7}, {3,8}, {3,9}, {4,6}, {4,7},
{4,8}, {4,9}, {5,6}, {5,7}, {5,8}, {5,9}.

(e) The treatment setis, b,...,1} and the blocks ar¢a,b,c}, {d,e f}, {g,h,i},
{I-k1},{d,g,j}, {a,h.k}, {b,el}, {c f,i} {eik}, {a f, ]}, {bdh},
{c,0,1}.

(f) The treatment set i§1,2,3,4,5,6,7,8} and the blocks ar¢l,5,8}, {2,6,1},
{3,7,2}, {4,8,3}, {5,1,4}, {6,2,5}, {7,3,6}, {8,4,7}.



