
Derivation of n ¥ 2 p in the 
Champernowne Equation

Introduction
Champernowne (1948, eqn 3.5) showed that

(1)z£ Gn
-1 z = b£ D b ê sa

2,

where b = H-1, f1, ... , fpL and D is the Hp + 1L-by-Hp + 1L matrix with Hi, jL-entry

(2)Di, j = D j, i = zi z j + ... + zn+1-i zn+1- j

Just below eqn (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 that n ¥ 2 p.

Computation of D

GD@p_, n_, z_D := Module@8<,
 = Array@0 &, 8p + 1, p + 1<D;
Do@

Pi, jT = Sum@zPi + kT zPj + kT,
8k, 0, n + 1 − i − j<D, 8i, p + 1<, 8j, p + 1<D;

D

z = Table@Subscript@ , kD, 8k, 4<D;

GD@2, 4, zD

88 1
2 + 2

2 + 3
2 + 4

2, 1 2 + 2 3 + 3 4, 1 3 + 2 4<,
8 1 2 + 2 3 + 3 4, 2

2 + 3
2, 2 3<, 8 1 3 + 2 4, 2 3, 0<<
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à Exercise.  Take p=2 and n=5.

z = Range@5D

81, 2, 3, 4, 5<

GD@2, 5, zD

8855, 40, 26<, 840, 29, 18<, 826, 18, 9<<

β = 8−1, 1.6, −0.64<;

β..β

1.3424

G = Toeplitz@TacvfAR@81.6, −0.64<, 4DD;

z.Inverse@GD.z

1.3424

à Exercise.  Take p=2 and n=4.

z = Range@4D

81, 2, 3, 4<

GD@2, 4, zD

8830, 20, 11<, 820, 13, 6<, 811, 6, 0<<

β = 8−1, 1.6, −0.64<;

β..β

1.072

G = Toeplitz@TacvfAR@81.6, −0.64<, 3DD;

z.Inverse@GD.z

1.072
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à Exercise.  Take p=2 and n=3.

z = Range@3D

81, 2, 3<

GD@2, 3, zD

8814, 8, 3<, 88, 4, 0<, 83, 0, 0<<

β = 8−1, 1.6, −0.64<;

β..β

2.48

G = Toeplitz@TacvfAR@81.6, −0.64<, 2DD;

z.Inverse@GD.z

0.8416
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