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1. Introduction

C. R. Rao [3], [4] generalized certain theorems known as the difference
theorems of R. C. Bose [1] and derived a method of constructing difference
sets which cyclically generate balanced incomplete block (BIB) designs. The
main results were derived with the help of a compact representation of d di-
mensional linear subspaces (flats) in a ¢(>d) dimensional finite projective
space and also in Euclidean space. The notion of the cycle of a flat was in-
troduced there in order to investigate the structure of the family of flats and
the following general propositions were conjectured:

Prorosrtion 1 (Rao) In PG(t, m), if ri, ra, ---, rp are integers such that
(@) 0<r<r<.. <<t
(b) (m**'—=1)/(m" " —1)=s; integral for all i,
(&) (d+1)/Gi+1)=¢ integral for all i,
@) Giat+)/Gi+1D)=1; integral for all i,
(&) (m'™'—1)/(m"*'—1)=0, integral for all i,

then there are
y,-Z(ni'— ni+1)/0i where n,:<?:)/<;:>

matial flats of cycle 0; (i=1, 2, ..., p) and

7=(b—n1)/v
witial flats of cycle v from which the totality of the d-flats can be generated.

ProrosiTion 2 (Rao) In EG(¢, m), if h=ppipi--- (po=1 and p’s are pri-
mes such that p;<pi,1) is the highest common factor (H.C.F.) of d and ¢,
then the d-flats passing through the origin (0) will have cycles of the form
0;s=(m'—1)/(m"»—1) where

r;szpi’P?Pf (]:O, 1) ) S=0> 1, S Z’J)



