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SUMMARY

Let f(g) = f(x,,x2,...,xn) be a positive
definite quadratic form with determinant D, and 1

a

e
be the minimum valus assumed by f for integral x & Qe

o3 o

The relative minimum of £, yp(f), ie defined by

vp = MAX vp(8)
T
the maximum being taken over all positive definite

]

n-variable forms. We call £ extreme if vup(f) is =
local maximum for varying I, and abesolutely extreme if
vn(f) is an absoclute maximum, so that vp(f) = vn.

Suppose f(%): g{x) are two positive n-variable forms
s 4a 2 s ; n — 1
with corresponding lattices A,M in E7. If AC M we say

that ¥ refines A, and that g refines T

Recently E.S. Barnes and G.E. Well published a

. Y . ; ol g, -
aper in which they constructed, for each 1=2" (N=2,35e0¢)

K

ol

. A ,, - . .
a lattice Ly in EW with form £, which was extreme with



The faoms £, are absolutely extreme, and for n2l
vy(En) exceeds y{f) for any other known positive
N-variable form f.

This thesis 1s comcerned with the possibility

of refining the form fn to a form with the sane ninimum

M, but with higher relative minimum. This technigue
has been used by Barnes to constract new classeg of
extreme forms from known formse. That this method could

-

be applied to fg was suggested originally by two pa?ers

- . o _ . . n
of J. Leech concerned with packings of the sphere in B .
By considerably extending this method of refining g, I

have produced, for each nz6, a lattice Ap refining Ap, and

a form gpn refining £pn, with gn extreme, and

2 /N S/ T M
vy(gn) = ¥/ 5781 4y

IT n is not toc large, this is significantly larger than
vu(fn), and will improve the lower bound far ri(nzé).

pA
4 description of the construction of Ap and gp forms the

subject-matter of this thesis.



