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Let A = (@mny) be a doubly infinite matrix. Then A is called a double triangle if @y = 0 forallj > mork > n. Let x = {X;n,}
be a sequence of real numbers, and define the forward difference operators A7y and Ag, by

AroXje = Xj — X1k, Afy " = Ao (ATyxi)
and
AorXix = Xix — Xikr1,  AGy Xk = Aot (A Xik)-
Using an induction argument it can be shown that
m n i m n
ATpAG X =D (=1 ( ) ) (z >Xj+i.k+€7 mn=0,1,2,.... (1)
i=0 (=0 1
The matrix A is said to preserve all monotonicities if any kind of monotonic behavior is transferred to y = {y,,,}, where
m n
Y = Zzamnjkxjk-
j=0 k=0

Also, if, for any m,n > 0, ATyAj;xx > 0 (in which case we shall say that x is mn-convex) then one must have
AToAg Yy = 0 for all i and j.
A double Hausdorff matrix is a double triangle with nonzero entries

m n m—j An—
o = (J' > <k>A1°]A°1 “Wje (2)

where {u; } is an arbitrary sequence of real or complex numbers, and the differences are defined by (1).
Since we will be concerned with preserving monotonicities we shall use only real number sequences.
Adams [1] has stated that, for any double Hausdorff matrix,
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Using (1) and (2) can be written in the form

o= ()OS )

If one defines the double matrix ¢ by

= (2)(2)

Lemma 1. A double Hausdorff matrix H has the representation

H =470,

where 2 = (Amnjk) is the double diagonal matrix with Jnmnix = 0 except when j = m and k = n, and Ampmn = Uy

Proof.
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Lemma 2. 5! = 5.

Proof. It will be sufficient to prove that 6> =1.
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Lemma 3. Suppose that a, b and c are real sequences such that

):ur+j,s+k = hmnjk~ u
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0, otherwise. O
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