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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 ¢-
designs. .

For a finite set 2 let 33;(£2) denote the class of k—subsets of £ where £-subset means any
set of k elements of 2. By a t—(v, k, A) design we mean a pair (2, @), where |2|=v,
2CY4(2) and each t-subset of £ is contained in exactly A members of . S,, the group
of the permutations of £, acts in a n@tural way on X ;(2), 3;(Xx(2)), ete. Alltop’s method

for constructing t-designs is to start with a group G, acting on 2, and let 2 be any proper
m

orbit under G in 34(2). G decomposes 35,(2) into m orbits @y, - - - - - - 73— By the
. t-proportionality vector of G on £ we mean the m—tuple (|1Q,], - - - - - - , 1@ I”;. Now let
4 be any member of 34(£2), t<k<v-1. We call (uy,----- - , U) the t—proportionality

vector of 4, where wu; is the number of members of §; contained in 4. Let 2 be the
orbit of 4 under G. The number A; of members of & containing any I';€Q; is w;| 2|/
1Q;1. If A;=Ay=:--..-=\,, then (2, 2) is a t-(v, k, ).

2. 2-designs from a wreath product group

Let v=mn and 8=/{ay, *++, &u, By *** B, Y1°**+ Y+ + + +}, and let G=S,,,lS,,. Although

G is not doubly transitive on 2, G decomposes 5(2) into only 2 orbits. Let Q, be the
orbit of {a;, B;} and @, the orbit of {a;, 8;}. The 2-proportionality vector of G on 2 is

()3 (33} v mmscnr

Az{ala "'7ak—(m—1)39lg1"'ﬂsy)’l"'}’s; '}

For A, u1=(126>s——(7;>s and u2=(7g>s.

The orbit of 4 under G yields a 2-design if
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(1) will hold provided ms(v-1)=Fk(k-1).
The number -of blocks will be

and

Thus we have the following theorem.

TreorEM. If v-—1| Flk—1) mlfv and k(f:ll) <k <—:;, then 2—(v, k, \) design
exists such that A= —% ,

b=-=mk-’”“‘_(7:)(kif£s) and n=—;%.

ReMARK. In the above theorem if we put m=2, then 2-(v, %, A) design reduces to
Alltop’s design in a sense.

For example, k=12, m=3, v=4b, s=1 and A=3° ( 1

5 )satisfy the conditions of the

theorem. So 2—(45, 12, M) design exists where A =3° - ( 154 )
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