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In this talk, a Hadamard matrix will mean a complex
Hadamard matrix.
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Godsil-Chan (2010) classified type Il (inverse orthogonal)
matrices of the form:

H = agl + a1 Ay + asAs  (we may assume ag = 1)
where a1, a, € C*, and

A; = adjacency matrix of a SRG I,

Ay = adjacency matrix of T.

Chan (arXiv:1102.5601v1) classified Hadamard matrices of
the above form (i.e., |a;| = |ag| = 1), also found

H = agl + a1 Ay + aAy + azAs of order 15 from the line
graph L(O;) of the Petersen graph Os.
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image of f = zeros of g; i, h.
The same is true for Vm > 4.
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ik = Oand h =0
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Given a symmetric association scheme

— (pj;) — linear constraints on {a;n}, D, qinpjipjn =1
which must satisfy also

ik = Oand h =0

If El{aih}i,h C (—2, 2), then

a;  a;
H{a;}; such that a;; = — + L.
Q; a;

We may assume ag = 1. Then
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Given a symmetric association scheme

— (pj;) — linear constraints on {a;n}, D, qinpjipjn =1
which must satisfy also

ik = Oand h =0
If El{aih}i,h C (—2./ 2), then
a; Q;

3{a;}; such that o;; = — + —.
Q; a;

We may assume ag = 1. Then
a?—aol-ai—l—lz()

*2<CY01'<2 — ‘(li|:1.



@ ¢: a power of 2, ¢ > 4,

o (1 =PG(2,q): the projective plane over F,

o Q = {[ag,a1,as] € Q| ak + ajay = 0}: quadric,
o X = {[ag,a1,as] € 2\ Q| [ao, a1, as] # [1,0,0[},
o [X|=¢*—-1.

1 i=1|[(z+y)NQ|=2,
1 i=2|(z4+y)NQ|=0,

(Ai):vy: . o
1 i=3|[(z+y)NnQ|=1,
0 otherwise.

3 a complex Hadamard matrix in its Bose—-Mesner algebra.
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@ ¢: a power of 2, g > 4— q =4,

o (1 =PG(2,q): the projective plane over F,

o Q = {[ag,a1,as] € Q| ak + ajay = 0}: quadric,
o X = {[ag,a1,as] € 2\ Q| [ao, a1, as] # [1,0,0[},
o [ X|=¢*—-1—15.

1 i=1|[(z+y)NQ|=2,
1 i=2|(z4+y)NQ|=0,

(Ai):vy: . o
1 i=3|[(z+y)NnQ|=1,
0 otherwise.

3 a complex Hadamard matrix in its Bose—-Mesner algebra.



@ ¢q: apowerof 2, g >4— q=4,

o (1 =PG(2,q): the projective plane over F,

o @ = {[ap,a1,as] € Q| a% + ajay = 0}: quadric,
o X = {[ap,a1,a] € Q\ Q | |aog,a1,as] # [1,0,0]},
° |X|=¢"—1—15

i=1l(z+y)NnQ[=2
i=2|(z+y)NQ[=0,
i=3 [(z+y)NQ|=1,
otherwise.

(Ai)xy =

O = =

3 a complex Hadamard matrix in L(Os).



