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1. Summary and Introduction

The purpose of this paper is to construct an infinite class of 2-designs which includes
●

Alltop's designs [1] as a special case in a sense. we follow Alltop's method for constructing

2-designs. So, to complete the argument, we quote Alltop s method of constructing t-

designs.

For a finite set Q let ∑k(Q) denote the class of it-subsets of Q where ^-subset means any

set ofk elements ofQ. By a t-(v, Jc,入) design we mean a pair (｣2, &), where ¥Q¥-vf

g⊂∑k{Q) and each i-subset of Q is contained in exaOtly入members of gt. Sv9 the group

of the permutations of Q, acts in a natural way on ∑ M, ∑j(∑k{Q) ), etc. Alltop's method

for constructingトdesigns is to start with a group G,･ acting on.2, and let @ be any proper

orbit under G in ∑k(Q). G decomposes ∑(｣}) into m orbits Ql9 - - -,意. By the
^-proportionality vector of G on Q we mean the m-tuple (|QxI, ･ - ･ -, I¢J). Now let

A be any member of ∑k{Q), t<h<恥1. We call (ォ,, - - ･,u桝) the ^-proportionality

vector of J, where u{ is the number of members of Qi contained in A. Let & be the

orbit of A under G. The number入　of members of 3! containing any 7¥-∈Qi is tti¥a¥l

¥Qi¥. If九1-入会　　--入解　then (Q,B) is a t-(v,Jc,入).

2. 2-designs from a wreath product皇roup

Letv-mnand｣-{a2, -9(*n>Al -β- JV　γ形, -�"}, andletG-可S外. Although

G is not doubly transitive onォ0, G decomposes ∑2(｣) into only 2 orbits. Let Ql bd the

orbit of fa,-, βi) and Q望the orbit of {a* ♂,-}. The 2-proportionality vector of G on Q is

T)一冨M冨)n¥ Forms≦h<nlet

△　{ォ!>�"�"�">a*-U-i)s>β1�"�""βS,γ1'�"'γ　�".

For A,　　wx-芸s一芸Is and u%- m2

The orbit of A under G yields a 2-design if

u2　　阜-!
thmn

.2トm2n

(1)
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(1) will hold provided ms(v-1)-k(k-1).

The number of ､blofcks威11 be

b-かS(冒/¥k-msl
and

Thus we hmre地e following theorem.
●

Theorem. If v十I m v-1

bs

vJULovo紬　that九-甘,

b-mh一-¥s/¥k-msl and

≦k<意　then 2-(v,Jc,九) desig

V

n=ニ-
約　●

'R加ARR In the above theorem if we put m-2, then 2-(v, % A;) design reduces to

舶lt坤?s design in a sense.
●

For example, &-12,約-3, v-45, 5-1 andん-39

theorem. So 2-(45, 12,A) design exists where九-･39 ･

satisfy the condiもions of the
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