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ABSTRACT
There is a one to one correspondence between quadruple systems and SQS-skeins
(Quackenbush 1973). A quadruple system is said to be subsystem free, if it contains no
nontrivial subsystems, or equivalently if it is generated by each independent 4-element
subset. Mendelsohn and Phelps (1982) have given several recursive constructions of
subsystem free quadruple systems. It is more convenient to call the SQS-skein asso—
ciated with a subsystem free quadruple system cubic. The author (1981) has proved
that a cubic SQS-skein is simple, if it is of cardinality n > 8. Let (P1; q1) be a simple
SQS-skein of cardinality n. In this paper, we construct a simple SQS-skein denoted by
(2& P1;(ΜΑ) οί cardinality 2n for any n E 2 or 4 (mod 6), n > 8. Consequently, we
may deduce that there is a simple SQS—skein of order n for each n E 2 or 4 (mod 6),
n # 4,8. The quadruple systems associated with these SQS—skeins are not subsystem
free. Ifthere is a cubic SQS-skein (P1;q1)of cardinality n, then we will prove that there
exists a semi-cubic SQS—skein of cardinality 2n. Accordingly, one may say that there
is a semi-cubic quadruple system which is not subsystem free of cardinality m for all
m E 4 or 8 (mod 12),m > 16. The author (1981) has proved that any finite cubic SQS-
skein of cardinality n > 8 generates a subvariety covers the smallest subvariety (the
Boolean SQS-skeins). Similarly, one can directly show that each semi-cubic SQS—skein
generates another variety that also covers the variety of all Boolean SQS-skeins.
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1. Introduction

A Steiner quadruple (triple) system (brieflyquadruple (triple)system) is a pair (P;B)
where P is an n-element set called points andB is a collection of4-element (3-e1ement)
subsets ofP called blocks such that any 3—element (2-element)subset ofP is contained
in exactly one block of B. The number |Ρ|:π is the cardinality (or the order) of the
system (P;B), which is usually denoted by SQS(n) (STS(n)). It is well known that
STS(n) exists iff n E 1 or 3 (mod 6). In 1960 Hanani [9] proved that the spectrum
for SQS(n) is the set of all n E 2 or 4 (mod 6).
An SQS—skein is an algebraP:(Ρ;q) with only one fundamental 3-ary operation


