(11p+10) <p - %ap + == for p> 47.

(2) —= (11p+10) < p -/ p+l for p > 2017.

20. k-CAPS IN PG(n,q), n > 3.

A k-cap in PG(n,q) is a set of k points no 3 collinear. Let
mz[n,qJ be the maximum value that k can attain. From §19, m(2,q)=

= m2(2,q). For n > 3, the only values known are as follows:
2 ,
mz(‘?’!{]) = q +1, q > 23
_ »d,
mz(d,Z)— 2 ’
m2(4.3) = 20;
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See [8] for a survey on these and similar numbers. The sets corre-
sponding to these values for mz(d.q) have been classified apart

frmm(q2+1)—cap5 for q even with q > 16.

As for the plane,!' let mz(n,q)‘be the size of the second largest

complete k-cap. Then, from [9], chapter 18,
mé(S,ZJ = 5 , m4(3,3) = 8.
We now summarize the best known upper bounds for mé(n,q) and mz(n,q).

THEOREM 20.1: ([7]) For q odd with q > 67,

. 2 1
my(3,9) <q” - 7a/q + 2q.

THEOREM 20.2: ([10]) For q even with q> 2,



2 1
my(3.9) < q° - 39 - 3/a + 2.

This gives that mé(3,4) < 15,
THEOREM 20.3: ([10]) m)(3,4) = 14.

In fact, a complete 1l4-cap in PG(3,4) is projectively unique

and is obtained as follows.

Let ™ be a PG(Z;ZJ in PG(3,4), let P be a point not in "
and let T be a PG(3,2) containing P and n. Each of the seven lines
icghing Pto a point of = contains three points in 17 and two points
m~»t in 7. The 14 points on the lines through P not in II form the

desired cap.

- -3/2
mz(n.q) {qn L. %qn 3, 3q

THEOREM 20.5: ([10]) For even, g>4, n>4,

-1 _1n-2 _ 5n-3
m,(n,q) < g = - 3g v 5q .



