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Planet Earth

Golay sequence pairs.

Aperiodic autocorrelations sum to 9.

Ay)=1+y+y>—y
Bly)=1+y—y*+y°

|A(circle)|? + | B(circle)|> = 2.
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Planet Earth

Golay sequence pairs.

Aperiodic autocorrelations sum to 9.

Aly)=1+y+y =y’
Bly)=1+y—y*+y’

‘A(ei%/k)‘z T ‘B(ei%—/k)‘z -2
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Normalised aperiodic autoconvolutions sum to .

Ay)=1+y+y*—y
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Planet Venus

Type Il sequence pairs.

Normalised aperiodic autoconvolutions sum to .

Ay)=1+y+y*—y
Bly)=1—y—y*—y>

|A(real)|? + | B(real)|? /norm. = 2.
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Planet Venus

Type Il sequence pairs.

Normalised aperiodic autoconvolutions sum to 9.

Ay)=1+y+y>—y
Bly)=1-y—-y* -y

For t € R,
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Planet Venus

Type Il sequence pairs.

Normalised aperiodic autoconvolutions sum to 9.

Ay)=1+y+y* =y’
Bly)=1—y—y*—y>
For t € R,

|A(t)]? + | B(t)]?/norm. = 2.
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Planet Zog

Type Il sequence pairs.
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Planet Zog

Type Il sequence pairs.

Normalised aperiodic autozogs sum to 9.

Ay)

1+y+y>—y°
By)=1

—y =y +y
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Planet Zog

Type Il sequence pairs.

Normalised aperiodic autozogs sum to 9.

Ay)

1+y+y>—y°
By)=1

—y =y +y

|A(imag)|? + |B(imag)|?/norm. = 2.
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Type Il sequence pairs.

Normalised aperiodic autozogs sum to 9.

Ay)=1+y+y* =y’
Bly)=1+y—y*+y>
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Planet Zog

Type Il sequence pairs.

Normalised aperiodic autozogs sum to 9.

Ay)=1+y+y* =y’
Bly)=1+y—y*+y>

For t €1,
|A(t)]? + | B(t)]?/norm. = 2.
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Restricted Path Graphs

Alx) = m(x)(=1)"™,  B(x) = m(x)(~1)*),
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Restricted Path Graphs

Alx) = m(x)(=1)"™,  B(x) = m(x)(~1)*),

Where,
a(x) = xox1 + x1X% + ... Xg—2Xg—1,
b(x) = a(x) + % 1
m(x) = [Ti—g(xk + %, + 1),
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Restricted Path Graphs

Alx) = m(x)(=1)"™,  B(x) = m(x)(~1)*),

Where,
a(x) = xox1 + x1X% + ... Xg—2Xg—1,
b(x) = a(x) + x4-1,
m(x) = [Ti—g Ot + x5, + 1),
where,

qge{0.1,....n—=1},r = (rg, rg41,---,rm-1), 1k € Q,k
Q=1{0,1,...,q—1}.
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Restricted Path Graphs

A(x) = m(x)(=1)"™,  B(x) = m(x)(~1)*¥),

a(x) = xox1 + x1x2 + ... Xg_2Xg—1,
b(x) = a(x) + xq—1,
m(x) =TTy O + xm + 1),

ge {0,1,..., n—1},r=(rg,rqe1s--->rm—1), k € Q,Vk,
Q={0,1,..., q—1}.
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Restricted Path Graphs

A(x) = m(x)(=1)"™,  B(x) = m(x)(~1)*¥),

a(x) = xox1 + x1x2 + ... Xg_2Xg—1,
b(x) = a(x) + xq—1,
m(x) =TTy O + xm + 1),

€{0,1,...,n =1}, r=(rg, fg+1s -+ - » 'n—1), 'k € Q, Vk,
={0,1,..., qg—1}.

(H®"A, H®"B) is a type-lll bipolar (quadratic) pair
iff g is even.

Matthew G. Parker Lost in Hilbert Space



Restricted Path Graphs

Matthew G. Parker Lost in Hilbert Space



Restricted Path Graphs

A(x) = m(x)(=1)*™,  B(x) = m(x)(~1)""),
a type-lll bipolar pair,

Matthew G. Parker Lost in Hilbert Space



Restricted Path Graphs

A(x) = m(x)(=1)*™,  B(x) = m(x)(~1)""),
a type-lll bipolar pair,

a(x) = Zq/z 1(fzj+1 + X2j+1) ZJ/.(:()(ka + Xok ),
b(x) = a(x) + V5 (Bya1 + xs1).
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Restricted Path Graphs

A(x) = m(x)(=1)*™,  B(x) = m(x)(~1)""),
a type-lll bipolar pair,

a(x) = Zq/z 1(fzj+1 + X2j+1) ZJ/.(:()(ka + Xok ),
b(x) = a(x) + V5 (Bya1 + xs1).

where 6(X) - Zq§k<n,rk:j Xk

qe{0,1,....n—1},r=(rg,rgs1,---,rm-1),
r €{0,...,q—1},Vk

Matthew G. Parker Lost in Hilbert Space
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o Take a self-dual, n-variable, Boolean
function, f
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o Take a self-dual, n-variable, Boolean

function, f  (f = H"f.)
o Let gy = f(x+k)+f(x+k), kel
o For ko, ke € T3, wt(k,) odd, wt(k.) even,

((—1)8ko, (—1)8ke) is a type Il pair.
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Self-Dual Equivalence

o Duality preserved by extended orthogonal

group.
f(x) — f(Lx+d) +d - x,
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Self-Dual Equivalence

o Duality preserved by extended orthogonal

group.
f(x) — f(Lx+d) +d - x,

o S0, ((—1)8ko(bxtd)tdx (_1)8ke(Lxtd)tdx)

is a type Il pair.
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equivalence via extended orthogonal
group

o Duality preserved by extended orthogonal

group.
f(x) = f(lx+d) +d - x,
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equivalence via extended orthogonal
group

o Duality preserved by extended orthogonal

group.
f(x) = f(lx+d) +d - x,

° SO,
(H®n(_ 1)gko(Lx+d)+d-x7 H®n(_ 1)gke(Lx+d)+d'x)

is a type | pair.
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e Golay complementary pairs - both sequence and
array.
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e Golay complementary pairs - both sequence and
array.

e Two new types of pair ; Type Il and Type IlI.

e Essentially, one array pair for types | and Il, but
many array pairs for type llI.

o Restricted path graphs characterised as type |
array pairs over alphabet {—1,0, 1}.
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o Restricted path graphs rotated by unitary
transform to type Ill bipolar array pairs -
possibly all such type Il pairs accounted for.
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o Restricted path graphs rotated by unitary
transform to type Ill bipolar array pairs -
possibly all such type Il pairs accounted for.

o Conjecture about type Il properties of full
differential of self-dual bent function and
symmetry class for type | pairs inferred, being
the action of the extended orthogonal group.
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