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1. Introduction

In 1986 Das and Mohanty presented the following generalization of Jamison, Orey, and Pruitt’s result. Let (X)) be a
sequence of non-degenerate independently identically distributed random variables such that E(X) = x and E(Xy) < oo
for each k. Suppose that A = (a, x) is a conservative matrix; then the necessary and sufficient condition for Yy, to converge
to u(a — Y, ck) + D, ckXi in probability is that

limsup |ap x — ck| = 0.
nook

The main goal of this paper is to present a multidimensional analog of Das and Mohanty’s results. We begin with the
following theorem. Let (Xi;) = {XiX;} be a double sequence of non-degenerate independently identically distributed
random variables such that E(Xy ;) = u and E(Xy) < oo for each (k, I). Suppose that A = (k1) is an RH-conservative
matrix; then the necessary and sulfficient condition for Yy, , to P-converge to u(a — Zk‘ 1S, + Zk, 1 Ck,iXk,1 in probability is
that

P — lim sup |am n k1 — Ckil = O.
mn |

Throughout this paper we use a multidimensional analog of Das and Mohanty’s methods to establish the theorem here. We
have also presented, in addition to the above theorem, variations and implications of this theorem.
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2. Definitions, notation and preliminary results

Definition 2.1 ([1]). A double sequence x = [Xy ] has the Pringsheim limit L (denoted by P — limx = L) provided that given
€ > 0, there exists N € N such that ]Xk,, - L‘ < € whenever k, [ > N.Such an x is described more briefly as “P-convergent”.

Definition 2.2 (/2]). The double sequence y is a double subsequence of x provided that there exist increasing index sequences
{n;} and {k;} such thatif x; = Xnj kj» then y is formed by

X1 X2 X5 Xy

X4 X3 Xg —

Xg Xg X7 —

In [3], Robison presented the following notion of a conservative four-dimensional matrix transformation and a
Silverman-Toeplitz type characterization of such a notion.

Definition 2.3. The four-dimensional matrix A is said to be RH-conservative if it maps every bounded P-convergent sequence
into a P-convergent sequence.

Theorem 2.1 ([4,3]). The four-dimensional matrix A is RH-conservative if and only if:
RH-Cq : P — limy G n.k.1 = ki for each k and I;
RH-Cy : P — limy n 005 | Gmned = @
RH-C3 : P —limp n > ooy !am,n,k,l — c,d] = 0 for each I;
RH-Cy : P — limypn 0%, |Gmon k1 — k| = O for each k;
RH-Cs = Y .55 |am,n.k’,| < Aforall (m, n); and
RH-Cg: there exist finite positive integers A and B such that
D ko8 ’am,"qk-l| <A

When these conditions RH — C; - RH — Cg are satisfied, we have
P— lrm} Ynn=nu (a — Z Ck,l) + Z Ci,1Xk, 1
' k.l k.l

where u = P — limy; X ; and the double series 2331 Ck1 (X1 — p) is always P-convergent. Note that if ¢, ; = 0 for all
(k, ) and a = 1 then Theorem 2.2 reduces to four-dimensional RH-regular summability methods.
Using the above results, Patterson and Savas [5] presented the following multidimensional version of Pruitt’s result [8].

Theorem 2.2. A necessary and sufficient condition for Yp, , = Y, Y, to P-converge to (v in probability is that maxy | |am n k1| =
Maxg  |am kan 1| converges to 0 in the Pringsheim sense.

3. The main results
We begin the main section with the following RH-conservative characterization of P-convergence in probability.

Theorem 3.1. Let (X)) = ()_(k):(,) be a double sequence of non-degenerate independently identically distributed random
variables such that E(X;) = w and E(Xx;) < oo for each (k, ). Suppose that A = (am.nk,1) is an RH-conservative matrix;
then the necessary and sufficient condition for Yy, to P-converge in probability to u(a — ", ck1) + qu 1 Ce, 1 Xk, 1 is that

m,n

P —lim Sltllp |am.nk1 — Ckil = 0. (3.1)

Proof. Let X be the factorable random variable such that F = FF is the common factorable distribution function of X and
the X’s. Let

1Al = sup Y " |amnil < 0.

mn el

The RH-C conditions grant us the following:

E (Z |am.n,k,zxk,,|> < IAIE(Xiil) < oo,

k.l
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