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F Ho(m, n); {4(m, W} 5§ Ha(m, n) 2.
B, = [4(m, n)|? Hm, nFR, BEBWEES HBHRWIRE sfseuamtz:
{o(m, n)} AR 6 WEBELHMR =0, MATU, V WK, RIVABFFIHHIB
WEE 6 T"={(0, 0)}, T={(m, n); —co<m<oo, n<0}—{(0, 0)}.
| EE8.1 RFKY {o(m, n)} WBHIWFE 6 WHWRER o°, WE
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a;(O 0) — 2 Za“’nw(m n)— 2 a“”ow(m, O)IVl2

%Eflng o
0, %J' eXP{ L J-,, og L0 18) g} i oo,
- 475[ f”’ { 1 Lr ogdﬁ:igf‘o M) 4 }(MJ . _ _(6{7)

ﬁj—w.exp {_—%J—w Md }d7\4<+°°,

B ‘Z‘”Xd )R F (O, ) WU SRAIN A B,

W HeHIT 2 BHIFG {o(m, m)} 1R {o(m, m)} 5 {s(m, m)} 2. {s(m, )}
A2, FHLRAR 6. FLUEEE G°, REHE {o(n, n)}, % {p(n, W} 5
LunR4R6 AhuRles S L

N aF (A, /,l,) — A '
j_w tog 200 1) = —co, . 0.d (68)

: Lﬂj‘}iﬂtﬁﬂ‘(m)iﬁ‘.%% B B {p(m, n)}%’%ﬁﬁlﬁﬂiﬁﬁﬁﬁi #
{o(m, m)} #4571, MipzewE H,(0, 0) EZME '

7,0, 0) = (Z,(0, OQH,(~1)DH,(-1), ()
3k H,(—1) St {p(m, ); —co<m<oo, n<—1} PRMMBANRIETZH. £
5 p(m) = P(m 0)—~P Ho(~ 1)p(m, 0). (70)
25 5k B 8, (m) 7'%%—*/\%&&(&’15!21@}%‘?], HEREEE F) %7(7/‘“‘% (31)
F) = 2avexp{ 1 J:l gdﬁ(;lgj“d 1) d, } L (T1)

AR 2.1 WIEWI R G — A SR TR FI A B AR BIVRT Ik B 2 S 2,
EE3.2 FFkY {o(m, n)} BHF 6 WABELIER

J"W exp{ 1 J-_W dFO‘" 'u’) g }d?»=—l_—0.°“ s (12

54, %ﬁ%%%ﬁ?ﬁiﬂﬂlﬂ@i{@%ﬁ%tﬂﬁfﬁ%
I35 B L5 2 O P - 4 ST L 0, LI 930

T SUAHR B 2 B ,
EE41 R7) {e’(’”””“) —oo<m< oo, n<ne} 7 25q] Lip *L&W%Eﬁ?ﬁ%%#
£1A2)RK,

XEME [1, 2] WE L.

EEE2 FI| {0, —oco<m< oo, nekne) 7225 Lip thib A HE 5 M FEE L
Z (4R, ' :

XEH R EE 1.2 E’JE%J’ME

EHE 48 R {0, —co<m<oo, nny LIS eimrme m<mo} E IE'IJ Ly
*&bﬁﬁ%&ﬁ?ﬁ%éﬁ#i (65) =K.
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EEAS B SO, w7 [, w5 —o, @] ERFEAR, WHTFARER

2 (" exp {Q%; |7 0 7, 'p,m,,,} )

(e [T f_’ log /G wyikdu}

4 %4” [z;fep{gj log £ (3, M)du} a]”
2% exp {_1._ J_ log 4%° U_W m_} d;\}

L[] J :, Foly) a=ames {1 ([ scaral S} J
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LINEAR PREDICTION THEORY OF A HOMOGENEOUS
- RANDOM FIELD WITH DISCRETE PARAMETERS -

Xvu YEII
(Fudan University)

ABSTRACT

.

. - . A homogeneous random field with discrete parameters is defined to be a.famﬂy
of random variables {#(m, n)}, m, n=0, +1, +2, ---, such that Ex(m, n) =0, and
that B(m, n) = Ea(m+m', n+u')s(m!, n')] exists and is independent of m' and n'.
At this time, we have : -

B(m n) ___j“ JW “(m’“"'””)dFOu :u’)

Generally, linear prediction problems of a homogeneous random fieid Wlth discrete
parameters are as follows:

Let T and T" are two sets of (m, n), {&(m, n)} have been observed if (m, n) € T
But {a(m',n')} are unknown quantities if (m',n') €T". We want to predict z(m!,n'),
(m', n') €T', by the linear combination of the {#(m, n), (m, n) €T} and its limit in
terms of square mean, such that its error of square mean is minimum.

In the present paper, linear predictions of three types have been discussed:

1° T'={(m!, 0), —co<m/<oo}; T={(m, n), —co<m<oo, nk0},

2° T'= {(m', 0), m'=0}; T={(m, n), —co<m<oo, n#0, (m, 0), m<O},

8° T'={(0, 0)}; T={(m, n), —oo<m<o0, n<0}—{(0, 0)}.

The errors of linear prediction have been obtained respectlvely as follows:

[l

1% #?=liminf B |#(m, 0) — 2 2 a ,x(m, n)

Ic0 o2, . m=—1 n~

T T d
= 4:,521 [S -&—Fﬁj—} dF (A, @),
= dF(\,m)dp

29 2(1)—111111nfE (0, 0) — i _2 b3 w2 (m, n) — Z ba)oaz(m,_O)lz

T-c0 8, m=—1

=205 6Xp {2_191:_ J:; log 4n® .(I—W[%—)—Ti du )_ d?&}’,

. -1
8° ¢2=lim inf B (0, O)— ﬁ 20(",,:0(4%, n) — 2 c® oz (m, O)l

00 0‘” m=—

i [ o |- L [" g 2L 0 1) 4]
=t o {5 T, 1 S e w]”.



