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d(C) =5 < 2=p(C) =t perfect codes
No four points of X in a plane
o elliptic quadric of PG(3,2) — [5, 1]2 repetition code
o 11-complete cap of PG(4,3) — [11,6]3 ternary Golay code
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d(C) =4 < 2=p(C) = t+ 1 quasi-perfect codes

X complete cap <= C quasi-perfect [s,s — r]q2-code
of PG(r — 1, q) of size s

_ H(He=D+()(a-1)

covering density: u(C) 7

Problem: find complete caps of PG(r — 1, q) of small size J

to(r — 1, q) size of the smallest complete cap of PG(r — 1, q)
trivial lower bound: t(r —1,q) > \/ECI’%2
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X =V UV,
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Vx,y € ]Fq2n+1 \Fq, § ¢ ]Fq,
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Vw € qu”‘*’l \ {Oa 1, 04}5 x,y € IF¢27”+1 \ {0}
P(1,w) € P(x2,x9 1) P(y?, ay+t1)

3, p € Fg\ {0}, such that

X2+ Ay? =p,
x9t1 4+ )\ayq“ =wp

q odd, w? — 1 non square in F gnia
F(y) =y + (w7 +w(w? - 1)) yo + (2 - 1)y,
F has a non-zero root in IF gan+

Ozbudak, On maximal curves and linearized permutation
polynomials over finite fields, 2001.
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a0

an—1

n+1
an

qn+2

a1

2n

an—1

Aﬂ(ao,”

an

. 73"27::
n+
an

a;
agnJrl
al

qn+1
anfl

qn+2
dp-1




A geometric description

(2n+1) x (2n + 1) symmetric matrices over [Fgani1

M(ao,...,an) = i i
qn+1 qn+ q n
ao ce dn—1 dnp dp ag, 1 .- ay
qn—l qn—l qn—l qn—l q2n
an-1 ... a aj a, az an
n—1 n n n n
an af ag & 4] an
n+1 n—1 n n+1 n+1 n+1
an ... aj aj a & al
qn+2 qn—l qn qn+1 qn+2 qn+2
an71 .o 33 82 al ao N an72
2n 2n n n+1 n+2 2n
q q q q q q
as dn dnp a, 1 a,_o ao

W = {M(ao, ey a,,): a; € ]Fq2n+1}
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a0 an—1 dn
qn—l qn—l

n—1 n

an af ag

n+1 n—1 n

an aj aj

qn+2 qnfl qn

n—1 a3 9

2n 2n n

aj .. al al
W {M(ao, c.

) an) -
n+1
an

ni1
an 1

qn+2
dp-1

n+2
dp2
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a0 an—1 dn
qn—l qn—l
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an af ag
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qn+2 qnfl qn
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ni1
an 1

qn+2
dp-1

n+2
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(2n + 1) symmetric matrices over Fgani1

vector space of dimension (n+ 1)(2n+ 1) over F,
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W) ~PG(n(2n+3),q




A geometric description

(2n+1) x (2n + 1) symmetric matrices over [Fgani1

M(ao,...,an) = i i
qn+1 qn+ q n
ao ce dn—1 dnp dp ag, 1 .- ay
qn—l qn—l qn—l qn—l q2n
n—1 n n n n
an af ag & 4] an
n+1 n—1 n n+1 n+1 n+1
an ... aj aj aj & ... al
qn+2 qn—l qn qn+1 qn+2 qn+2
anfl .o 83 82 al ao N anfz
2n 2n n n+1 n+2 2n
q q q q 29 q
a1 an dn dp_1 dp2 9o

W {I\/I(ao,...,a,,): aielF 2n+1}
vector space of dimension (n+ 1)(2n+ 1) over F,
PG(W) ~ PG(n(2n+3),q)

M, = {M(0,...,0,2;,0,...,0): a; € Feania \ {0}} ~ PG(2n,q)
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A geometric description

Veronese variety of PG(W): locus of the zeros of all determinants
of 2 X 2 submatrices of M(ao, ..., an)

Var,..an = {M (x2,a1xq+1, . ,a,,xq'url) X € Fpann \{0}}
Qf € Fq2n+1 \{0}, 1<i<n

Vau,...,an are Veronese varieties

n

<I=I0, ﬁ1> ~ PG(4n+1,q)
<I:I2, el I:I,,) ~ PG(2n® —n—2,q)
V. projection of V, a,.....a, from (I:I2, e I:I,,> onto (I:Io, I:I1>
Vo = Vs
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