Derivation of n = 2 p in the
Champernowne Equation

Introduction
Champernowne (1948, eqgn 3.5) showed that

ZT'z=pD B /03, @h)
where 8 = (-1, ¢1, ..., ¢p)and D is the (p + 1)-by-(p + 1) matrix with (i, j)-entry

Di’j = Dj'i = ZiZj + ... + Zni1-i Znsl-j (2)

Just below eqgn (3.2), Champernowne (1948) indicates that n > 2 p. Close examination of the derivation given in
Champernowne (1948) and more elegantly by Box, Jenkins and Reinsel (1994, A7) indicates that a necessary
and sufficient condition for (1) above to hold is thatn > 2 p.

Computation of D

GD[p_, n_, z_] :=Module[{},
D=Array[0&, {p+1, p+1}];
Do[
DI, j] =Sum[z[i + k] z[j + K1,
(k, 0, n+1-i-33}1, {i,p+1}, (J, p+1}1;
D]

z = Table[Subscript[z, k], {k, 4}1;
GD[2, 4, z]
{{z%+z%+z%+z§, 2122 +2223+2324, 21 23 +2224},

{2120+ 2023 + 2324, 25 + 25, 22 23}, {21 23 + 22 24, 22 23, O} }
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m Exercise. Take p=2 and n=5.

z = Range[5]

{1,2,3,4,5}

GD[2, 5, Z]

({55, 40, 26}, {40, 29, 18}, (26, 18, 9}

B={-1,1.6, -0.64};

B-D.B

1.3424

G = Toeplitz[TacvfAR[{1.6, -0.64}, 4171;
z.Inverse[G] .z

1.3424

m Exercise. Take p=2 and n=4.

z = Range[4]

{1, 2, 3, 4}

GD[2, 4, z]

{{30, 20, 11}, {20, 13, 6}, {11, 6, 0}}

B=1{-1,1.6, -0.64};

B-D.B

1.072

G = Toeplitz[TacvfAR[{1.6, -0.64}, 311;
z.Inverse[G] .z

1.072
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m Exercise. Take p=2 and n=3.

z = Range[3]

{1, 2,3}

GD[2, 3, z]

({14, 8, 3}, {8, 4, 0}, {3, 0, 0}}

B=1{-1,1.6, -0.64};
B-D-B

2.48

G = Toeplitz[TacvfAR[{1.6, -0.64}, 2171;
z.Inverse[G] .z

0.8416



