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1 kgmGiE {x(m,n)} IV��K9.N3 m,n 33(Rb��EX(m,n) = 0, U3u�#�kY3�	W?I�E T g T ′ I,#CJ97 (m,n) 3�Kf[�/ (m,n) ∈ T F� {x(m,n)}3�Q�0�=/7 (m′, n′) ∈ T ′ F� {x(m′, n′)} 3g1�s'���Q�0333u�;[g�A��q3et;#�gQ�033 {x(m′, n′), (m′, n′) ∈ T ′}, G�An�<y�M1�2#�3I PHx(T )X(m′, n′), 27 P I/t_�Q9� HX(T ) I� {X(m,n), (m,n) ∈ T} T+!3u�����J�kY'Æ� ��C9II|:3kY����A�N3(Rb�3�J�kY3u�	�W?I [4] : E T  T0I,#C�KJ973f[�T0 ⊂ T, (m′, n′)∈T ,� PHX (T )X(m′, n′) =

PHX (T0)X(m′, n′), (m  �; X(m′, n′), 	m HX(T ) P� HX(T0) ���J��r)* [1]LrW%Y�{��
T = {(m,n),−∞ < m <∞, n ≤ t− 1};

T0 = {(m, t− 1),−∞ < m <∞}, X(m′, n′) = X(m′, t).�~�5%, [2] `Sf
T = {(m,n),−∞ < m <∞, n ≤ t− 1};T0 = {(m,n),−∞ < m <∞, t− 1 ≥ n ≥ t−N},

X(m′, n′) = X(m′, t).^+b [3] W%Y�{��
T = {(s+m, t+ n),−∞ < m <∞, n < 0 ` −∞ < m ≤ −1, n = 0};

T0 = {(s+m, t),m = −1,−2, · · · ,−M}∪{(s+m, t+ n),m = 0,±1,±2, · · · ,±M ;n = −1,−2, · · · ,−N},℄IYW: 2004-02-16
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X(m′, n′) = X(s, t),\���=W%Y�{� [4]:

1). T = {(m,n),−∞ < m <∞, n ≤ t− 1}; T0 = {(m, t− 1),−∞ < m <∞}, X(m′, n′) =

X(m′, t+ h)(h ≥ 0) (-I [1] 3`S�/ h = 0 F�iI [1]).

2). T = {(m,n),−∞ < m <∞, n < 0 ` −∞ < m ≤ −1, n = 0};
T0 = {(m, 0),−∞ < m < 0}∪{(m,−1),−∞ < m <∞}, X(m′, n′) = X(m′, 0), (m′ ≥ 0).

3). T = {(m,n),−∞ < m,n <∞, n 6= 0}; T0 = {(m,n),−∞ < m <∞, n = ±1},X(m′, n′) =

X(m′, 0).r)* [5] ��{��
1). T = {(s+ j, t+ k), j < 0 ` k < 0};
T0 = {(s+ j, t+ k),−M ≤ j ≤ 0,−N ≤ k ≤ 0, (j, k) 6= (0, 0)}; X(m′, n′) = X(s, t). (D.Tjstheim[6]�{T-kY�.��J).

2). T = {(s+ j, t+ k),−∞ < j <∞, k ≤ 0, (j, k) 6= (0, 0)};
T0 = {(s + j, t + k), j = ±1,±2, · · · ,±M,k = 0, ` j = 0,±1,±2, · · · ,±M,k =

−1,−2, · · · ,−N}, X(m′, n′) = X(s, t) (R.L. Kashyap[7] �{T-kY�.�a<).

3). T = {(s+ j, t+ k),−∞ < j, k <∞, (j, k) 6= (0, 0)};
T0 = {(s+ j, t+ k),−N ≤ j, k ≤ N, (j, k) 6= (0, 0)}; X(m′, n′) = X(s, t).�h(3IW%Y�{q� 3 K�J}kY�

1). T = {(m,n),−∞ < m <∞, n ≤ 0, (m,n) 6= (0, 0)} ∧
= T6(0);

T0 = {(m,−1),−∞ < m <∞}∪ {(m, 0),−∞ < m <∞,m 6= 0} ∧
= T11(1, 0), X(m′, n′) =

X(0, 0).

2). T = {(m,n),−∞ < m,n <∞, n 6= 0} ∪ {(m, 0),−∞ < m ≤ −1} ∧
= T5(1,0);

T0 = {(m,n),−∞ < m <∞, n = ±1} ∪ {(m, 0),−∞ < m ≤ −1} ∧
= T9(1,1), X(m′, n′) =

X(0, 0).

3). T = {(m,n),−∞ < m,n <∞, (m,n) 6= (0, 0)} ∧
= T3(1,0);

T0 = {(m,n),−∞ < m <∞, n = ±1}∪{(m, 0),−∞ < m <∞,m 6= 0} ∧
= T11(1,1),X(m′, n′) =

X(0, 0).

2 kSmGSjR 1
[1,8] E3(Rb� {x(m,n)} ��0": f(λ, µ) 7f
,#/(�i

∫

B+−δ0

dλ = 0, B+ = {λ : gX(λ) =

∫ π

−π

f(λ, µ)dµ > 0},

δ0 = {λ : |
∫ π

−π

log f(λ, µ)dµ| <∞}),

dZX(λ, µ) I {x(m,n)} 3Rb0�:�(
PHX (−1)X(m,n0) =

∫ π

−π

∫ π

−π

ei(mλ+n0µ)

∑∞
k=n0+1 ϕk(λ)e−ikµ

∑∞
k=0 ϕk(λ)e−ikµ

dZX(λ, µ), (1)



41 �Æa���B�O4)S�4v�$�!�K� (II) 78727 HX(−1)I� {X(m,n),−∞ < m <∞, n ≤ −1}T+!3u����{ϕk(λ)}�q�H�8�
∞
∑

k=0

ϕk(λ)Zk = exp
{ 1

4π

∫ π

−π

e−it + Z

e−iu − Z
log

f(λ, u)

gX(λ)
dµ
}

= exp
{A0(λ)

2
+

∞
∑

k=1

Ak(λ)Zk
}

, (2)

Ak(λ) =
1

2π

∫ π

−π

eiku log
f(λ, u)

gX(λ)
du (k = 0, 1, 2, · · ·). (3)l δ2(n0 + 1) I#�n��(

δ2(n0 + 1) = 2π

∫ π

−π

n0
∑

k=0

|ϕk(λ)|2gX(λ)dλ, E| dZx(λ, µ)
∑∞

k=0 ϕk(λ)e−ikµ
|2 = gX(λ)dλdµ. (4)jR 2

[9] E3(Rb� {X(m,n)} 30XN�;���0": f(λ, µ) f/�(#�kY 9(N,M)(i T = {(m,n),−∞ < m <∞, n = ni < 0, i = 1, 2, · · · , N}. ∪{(m,n),−∞ < m <

∞, n = lj > 0, j = 1, 2, · · · ,M (/ M = 0, 8�-f[I	f)}.
∪{(m, 0),m ≤ −1} ∧

= T9(N,M);T
′ = {(m′, 0),m′ ≥ 0} ) u�#� X(m′, 0)(m′ ≥ 0) 3#�3f

PHX (T 9(N,M))X(m′, 0) =

∫ π

−π

∫ π

−π

C
(m′)
9(N,M)(λ, u)dZX(λ, u), (5)

C
(m′)
9(N,M)(λ, µ) =























































eim′λ
∑

k=n,···nN ,e1,eM

Φk(λ)eikµ + eim′λ
[

∑∞
k=m′+1 hke

−ikλ

∑∞
k=0 hke−ikλ

]

×
[

1 −
∑

k=n1,···nN ,ℓ1,···,ℓM

Φk(λ)eikµ
]

, / |
∫ π

−π

log fy(λ)dλ| <∞;

eim′λ, / |
∫ π

−π

log fy(λ)dλ| = ∞

(6)

fy(λ) =

∫ π

−π

|1 −
∑

k=n1,···nN ,ℓ1,···ℓM

Φk(λ)eikµ|
2
f(λ, µ)dµ, (7)27 {hk} �q�H�8�

exp{D0

2 +

∞
∑

k=1

DkZ
k} =

∞
∑

k=0

hkZ
k, Dk = 1

2π

∫ π

−π

log fy(λ)dλ, (k = 0, 1, 2, · · ·) (8)

Φk(λ) ��q� N +M vu�A";x2
∑

k=n1,···nN ,ℓ1,···,ℓM

Φk(λ)

∫ π

−π

ei(k−q)µf(λ, µ)dµ

=

∫ π

−π

e−iqµf(λ, µ)dµ(q = n1, · · ·nN , ℓ1, · · · ℓM ), (9)
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δ29(N,M)(m

′) =



























2π

m′

∑

k=0

|hk|2, / |
∫ π

−π

log fy(λ)dλ| <∞,

0, / |
∫ π

−π

log fy(λ)dλ| = ∞.

(10)jR 3
[9] E3(Rb� {X(m,n)} 30XN�;���0": f(λ, µ) f/�(#�kY

11(N,M) i
T = {(m,n),−∞ < m <∞, n = ni < 0, i = 1, 2, · · · , N}

∪{(m,n),−∞ < m <∞, n = ℓj > 0, j = 1, 2, · · · ,M(/ M = 0, 8�-f[I	f)}

∪{(m, 0),−∞ < m <∞,m 6= 0} ∧
= T11(N,M);

T ′ = {(0, 0)}) u�#� X(0, 0) 3#�3f
PHX (T11(N,M))X(0, 0) =

∫ π

−π

∫ π

−π

C
(0)
11(N,M)(λ, µ)dZX(λ, µ) (11)

C
(0)
11(N,M)(λ, u) =



















































∑

k=n1,···,nN ,ℓ1,···,ℓM

Φk(λ)eiku + [1 − 2π

fy(λ)
∫ π

−π
dλ

fy(λ)

]

×
[

1 −
∑

k=n1,···,nN ,ℓ1,···,ℓM

Φk(λ)eiku
]

, / ∫ π

−π

dλ

fy(λ)
<∞

1, / ∫ π

−π

dλ

fy(λ)
= ∞

(12)

7#�kY 11(N,M) u�#� X(0, 0) 3#�n�f
δ211(N,M) =























4π2

/
∫ π

−π

dλ

fy(λ)
, / ∫ π

−π

dλ

fy(λ)
<∞

0, / ∫ π

−π

dλ

fy(λ)
= ∞.

(13)jR 4
[10,11] E3(Rb� {X(m,n)} 30XN�;���0": f(λ, u) f/�(#�kY 5(1, 0)(i T = T5(1,0), T

′ = {(m′, 0),m′ ≥ 0}) u�#� X(0, 0) 3#�n�f
δ25(1,0) =























2π exp
{ 1

2π

∫ π

−π

log
[

4π2/

∫ π

−π

du

f(λ, u)

]

dλ
}

> 0, / ∫ π

−π

log
[

∫ π

−π

du

f(λ, u)

]

dλ <∞

0, / ∫ π

−π

log
[

∫ π

−π

du

f(λ, u)

]

dλ = ∞.

(14)/ δ25(1,0) > 0 F�2#�3f
PHX (T5(1,0))X(0, 0) =

∫ π

−π

∫ π

−π

[

(

1 − C0
∑∞

k=0 Cke−ikλ

) b
(0)
0 (λ)

f(λ, u)
+ 1 − b

(0)
0 (λ)

f(λ, u)

]

dZX(λ, u), (15)
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b
(0)
0 (λ) = 2π

/ ∫ π

−π
du

f(λ,u) , {Ck} �q�H�8�
∞
∑

k=0

CkZ
k = exp

{ C̃0

2
+

∞
∑

k=1

C̃kZ
k
}

, C̃k =
1

2π

∫ π

−π

eikλ log f
(0)
Z (λ)dλ (k = 0, 1, 2, · · ·), (16)

f
(0)
Z (λ) =

∫ π

−π

|b(0)0 (λ)|2
f(λ, u)

du = 4π2
/

∫ π

−π

du

f(λ, u)
. (17)jR 5

[11] E3(Rb� {X(m,n)} 30XN�;���0": f(λ, µ) f/�7�:
∫ π

−π

∫ π

−π
[f(λ, µ)]

−1
dλdµ <∞, (#�kY 3(N0, n0)(i T = {(m,n),−∞ < m <∞, n ≤ −1 `

n ≥ N0} ∪ {(m,n0),m = ±1,±2, · · ·} ∧
= T3(N0,n0), T

′ = {(0, n0)}, 27 N0, n0 IO83BF.N� N0 > n0 ≥ 0) u�#� X(0, n0) 3#�n�f�
0 < δ23(N0,n0)

= 4π2
/

∫ π

−π

dλ

fZ(λ)
, fZ(λ) =

∫ π

−π

|∑N0−1
k=0 b

(0)
k (λ)eiku|2

f(λ, u)
du (18)#�3f ∫ π

−π

∫ π

−π C3(N0,n0)(λ, u)dZX(λ, u), =
C3(N0,n0)(λ, u) =

[

1 − 2π

fZ(λ)
∫ π

−π
dλ

fZ (λ)

][

∑N0−1
k=0 b

(0)
k (λ)eiku

f(λ, u)

]

+ ein0u −
∑N0−1

k=0 b
(0)
k (λ)eiku

f(λ, u)
(19)

{b(0)k (λ)} �q�u�A";x2�
N0−1
∑

k=0

b
(0)
k (λ)

∫ π

−π

ei(k−ℓ)u

f(λ, u)
du =

∫ π

−π

ei(n0−ℓ)udu, ℓ = 0, 1, 2, · · · , N0 − 1. (20)jR 6
[11] E3(Rb� {X(m,n)} 30XN�;���0": f(λ, u) f/�7�:

∣

∣

∫ π

−π

log f(λ, u)du
∣

∣ <∞, a.e. dλ (21)(#�kY 6(n0)(i T = {(m,n),−∞ < m <∞, n ≤ −1}∪{(m,n0),m = ±1,±2, · · ·} ∧
= T6(n0);

T ′ = {(0, n0)}, 27 n0 IBFO83.N), u�#� X(0, n0) 3#�n�f
δ26(n0)

=



























4π2
/

∫ π

−π

dλ

f
(n0)
δ (λ)

, / ∫ π

−π

dλ

f
(n0)
δ (λ)

<∞

0, / ∫ π

−π

dλ

f
(n0)
δ (λ)

= ∞
(22)/ δ26(n0)

> 0 F�#�3f ∫ π

−π

∫ π

−π C6(n0)(λ, u)dZX(λ, u), =
C6(n0)(λ, u) =ein0λ

(

1 − 2π

f
(n0)
δ (λ)

∫ π

−π
dλ

f
(n0)

δ
(λ)

)(

∑n0

k=0 ϕk(λ)e−iku

∑∞
k=0 ϕk(λ)e−iku

)

+

ein0λ

∑∞
k=n0+1 ϕk(λ)e−iku

∑∞
k=0 ϕk(λ)e−iku

, (23)
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(n0)
δ (λ) = 2π

∑n0

k=0 |ϕk(λ)|2gX(λ), {ϕk(λ)} � (2), (3) �8�FR 1 E3(Rb� {X(m,n)} 30XN�;���0": f(λ, u) f/�7�:
∫ π

−π

exp{− 1

2π

∫ π

−π

log f(λ, u)du}dλ <∞, (24)(; X(0, 0), HX(T6(0)) P� HX(T11(1,0)) ���J�3#C��[oI
f(λ, u) =

h(λ)

|1 − Φ(λ)e−iu|2 , |Φ(λ)| < 1, a.e. (25)

∫ π

−π

dλ

h(λ)
<∞,

∫ π

−π

h(λ)dλ

1 − |Φ(λ)|2 <∞ (26)7/#C[o�:F�#�n�f
δ211(1,0) = δ26(0) =

8π3

∫ π

−π
dλ

h(λ)

> 0. (27)#�3f
PHX (T11(1,0))X(0, 0) = PHX (T6(0))X(0, 0)

=

∫ π

−π

∫ π

−π

(

Φ(λ)e−iu +
[

1 − 2π

h(λ)
∫ π

−π
dλ

h(λ)

]

[1 − Φ(λ)e−iu]

)

dZX(λ, u). (28)rV uvw. M�8�g/t_�3e���5�
0#�n� δ26(0)  δ211(1,0) w5���Æ 3, �Æ 6 g (24) 2
f

(0)
δ (λ) = 2π |ϕ0(λ)|2 gX(λ) = 2π exp{ 1

2π

∫ π

−π

log f(λ, u)du}, (29)

0 < δ26(0) = 4π2
[

∫ π

−π

dλ

2π exp{ 1
2π

∫ π

−π
log f(λ, u)du}

]−1
, (30)

0 < δ211(1,0) = 4π2
[

∫ π

−π

dλ

f
(0)
y (λ)

]−1
. (31)�d1dCg�N8Æ�℄TjQ�� (25) 2 Φ(λ) =

∫ π

−π e
−iuf(λ, u)du/gX(λ), �� (9), x2

Φ−1(λ) = Φ(λ), N
f (0)

y (λ) =

∫ π

−π

∣

∣1 − Φ−1(λ)e
−iu
∣

∣

2
f(λ, u)du = 2πh(λ). (32)�C#H9��
0 δ26(0) = δ211(1,0). #C�0��txw. ��Æ 3 g�Æ 6 2

PHX (T6(0))X(0, 0) =

∫ π

−π

∫ π

−π

{

[

[1 − 2π

f
(0)
δ (λ)

∫ π

−π
dλ

f
(0)

δ
(λ)

][ ϕ0(λ)
∑∞

k=0 ϕk(λ)e−iku

]

+
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[

1 − ϕ0(λ)
∑∞

k=0 ϕk(λ)e−iku

]

}

dZX(λ, u), (33)

PHX (T11(1,0))X(0, 0)

=

∫ π

−π

∫ π

−π

{

Φ−1(λ)e
−iu +

[

1 − 2π

f
(0)
y (λ)

∫ π

−π
dλ

f
(0)
y (λ)

]

[1 − Φ−1(λ)e
−iu]dZX(λ, u)

}

, (34)27 Φ−1(λ) =
∫ π

−π e
−iuf(λ, u)du/gX(λ), �1 |Φ−1(λ)| < 1. ��; X(0, 0), HX(T6(0)) P�

HX(T11(1,0)) ���J�g/t_�3e���w[ (33), (34) 2
[

1 − 2π

f
(0)
δ (λ)

∫ π

−π
dλ

f
(0)

δ
(λ)

][ ϕ0(λ)
∑∞

k=0 ϕk(λ)e−iku

]

+ 1 − ϕ0(λ)
∑∞

k=0 ϕk(λ)e−iku

= Φ−1(λ)e
−iu +

[

1 − 2π

f
(0)
y (λ)

∫ π

−π
dλ

f
(0)
y (λ)

]

[1 − Φ−1(λ)e
−iu]. (35)��Æ 1, 1

f(λ, u) = gX(λ)|
∞
∑

k=0

ϕk(λ)e−iku|2,
∞
∑

k=0

ϕk(λ)e−iku = (gX(λ))−1/2
√

f(λ, u)eiθ(λ,u), (36)l� Φ(λ) = Φ−1(λ), g1(λ) = 1 − 2π/f
(0)
δ (λ)

∫ π

−π
dλ

f
(0)

δ
(λ)

, g2(λ) = 2π/f
(0)
y (λ)

∫ π

−π
dλ

f
(0)
y (λ)

> 0,

h(λ) = gX(λ)|ϕ0(λ)|2|g1(λ) − 1|2/(g2(λ))2, �I (35) �n℄f (25). ��� (24) 2
∞ >

∫ π

−π

exp{− 1

2π

∫ π

−π

log f(λ, u)du}dλ =

∫ π

−π

dλ

h(λ)

∞ >

∫ π

−π

∫ π

−π

f(λ, u)dλdu =

∫ π

−π

h(λ)dλ

1 − |Φ(λ)|2 .i2 (26), ���0��8Æ 1 0��FR 2 E3(Rb� {X(m,n)} 30XN�;���0": f(λ, u) f/�7�:
∫ π

−π

log
[

∫ π

−π

du

f(λ, u)
]dλ <∞, (37)(; X(0, 0), HX(T5(1,0)) P� HX(T9(1,1)) ���J�3#C��[oI

f(λ, u) =
q(λ)

1 − ψ̄(λ)e−iu − ψ(λ)eiu
, |ψ(λ)| < 1

2
, a.e. (38)

∫ π

−π

log q(λ)dλ > −∞,

∫ π

−π

q(λ)dλ
√

1 − 4|ψ(λ)|2
<∞. (39)/#C[o�:F�#�n�f

0 < δ29(1,1)(0) = σ2
5(1,0) = 4π2 exp{ 1

2π

∫ π

−π

log q(λ)dλ}. (40)
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PHX (T5(1,0))X(0, 0) = PHX (T9(1,1))X(0, 0)

=

∫ π

−π

∫ π

−π

{

ψ̄(λ)e−iu + ψ(λ)eiu +
[

1 − h0
∑∞

k=0 hke−ikλ

]

[1 − ψ̄(λ)e−iu − ψ(λ)eiu]

}

dZX(λ, u), (41)27 {hk} �q�H�8
exp{D0

2
+

∞
∑

k=1

DkZ
k} =

∞
∑

k=0

hkZ
k, Dk =

1

2π

∫ π

−π

log 2πq(λ)eikλdλ (k = 0, 1, 2, · · ·). (42)rV uvw. 5�
0#�n� σ2
5(1,0)  δ29(1,1)(0) w5�� (37) g�Æ 4 2

0 < σ2
5(1,0) = 2π exp

{ 1

2π

∫ π

−π

log
4π2

∫ π

−π
du

f(λ,u)

dλ
}

. (43)'�Æ 2 79 N = 1, M = 1, n1 = −1, l1 = 1, � (9) 2A";f
Φ−1(λ)

∫ π

−π

f(λ, u)du+ Φ1(λ)

∫ π

−π

e2iuf(λ, u)du =

∫ π

−π

eiuf(λ, u)du, (44)

Φ−1(λ)

∫ π

−π

e−2iuf(λ, u)du+ Φ1(λ)

∫ π

−π

f(λ, u)du =

∫ π

−π

e−iuf(λ, u)du. (45)x22
Φ−1(λ) = Φ̄1(λ) =

gX(λ)
∫ π

−π e
iuf(λ, u)du−

∫ π

−π e
2iuf(λ, u)du

∫ π

−π e
−iuf(λ, u)du

|gX(λ)|2 −
∣

∣

∫ π

−π e
2iuf(λ, u)du

∣

∣

2 . (46)� (38), ℄TjQ�
0 ψ̄(λ), ψ(λ) �:A"; (44), (45), N ψ̄(λ) = Φ−1(λ), ψ(λ) = Φ1(λ).-F
δ29(1,1)(0) = 2π|h0|2, h0 = exp{D0

2
}, D0 =

1

2π

∫ π

−π

log fy(λ)dλ,

fy(λ) =

∫ π

−π

|1 − Φ−1(λ)e
−iu − Φ1(λ)e

iu|2f(λ, u)du = 2πq(λ). (47)*C#H9�℄TjQ��
0 σ2
5(1,0) = δ29(1,1)(0), #C�0��txw. � PHX (T9(1,1))X(0, 0) = PHX (T5(1,0))X(0, 0), ��Æ 2, �Æ 4 2

Φ−1(λ)e
−iu + Φ1(λ)e

iu +
[

∑∞
k=1 hke

−ikλ

∑∞
k=0 hke−ikλ

]

[1 − Φ−1(λ)e
iu − Φ1(λ)e

iu]

=

∑∞
k=1 Cke

−ikλ

∑∞
k=0 Cke−ikλ

[ 2π

f(λ, u)
∫ π

−π
du

f(λ,u)

]

+ 1 − 2π

f(λ, u)
∫ π

−π
du

f(λ,u)

(48)
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∑∞

k=1 hke
−ikλ/

∑∞
k=0 hke

−ikλ, g4(λ) =
∑∞

k=1 Cke
−ikλ/

∑∞
k=0 Cke

−ikλ, (
1 − g3(λ) =

h0
∑∞

k=0 hke−ikλ
6= 0, 1 − g4(λ) =

C0
∑∞

k=0 Cke−ikλ
6= 0,

f(λ, u)[1 − Φ−1(λ)e
−iu − Φ1(λ)e

iu][1 − g3(λ)] = (1 − g4(λ))
2π

∫ π

−π
du

f(λ,u)

6= 0. (49)N�l q(λ) = (1−g4(λ))2π/(1−g3(λ))
∫ π

−π
du

f(λ,u) , Φ1(λ) = ψ(λ),(i2 (38)H�q0 |Φ1(λ)| <
1
2 , a. e., ��0?��?'�K/�:f[ A C''� |Φ1(λ)| ≥ 1

2 , (� (49) Gzf
Φ1(λ)e

−iu
[ Φ̄1(λ)

Φ1(λ)
+ eZiu − eiu

Φ1(λ)

]

f(λ, u) = −q(λ). (50)8�>(A" Z2 − 1
Φ1(λ)Z + Φ̄1(λ)

Φ1(λ) = 0 3>KMf Z1 =
1+

√
1−4|Φ1(λ)|2

2Φ1(λ) , Z2 =
1−

√
1−4|Φ1(λ)|2

2Φ1(λ) ./ λ ∈ A F� |Φ1(λ)| ≥ 1
2 , -F>�
0 |Z1| = |Z2| = 1. l Z1 = eiθ1(λ), Z2 = eiθ2(λ), (-F

(50) ��Gzf
Φ1(λ)e

−iu(eiu − eiθ1(λ))(eiu − eiθ2(λ))f(λ, u) = −q(λ), (λ, u) ∈ A⊗ [−π, π]. (51)/ u = θ1(λ) F��G q(λ) = 0, - (49) �<�N02 |Φ1(λ)| < 1
2 , a.e. ���

∞ >

∫ π

−π

∫ π

−π

f(λ, u)dλdu = 2π

∫ π

−π

q(λ)dλ
√

1 − 4|Φ(λ)|2
;

0 < δ29(1,1)(0) = 2πh0 = 4π2 exp{
∫ π

−π

log q(λ)dλ},i�1 ∫ π

−π
log q(λ)dλ > −∞, 8Æ 2 0��FR 3 E3(Rb� {X(m,n)} 30XN�;���0": f(λ, u) f/�7�:

∫ π

−π

∫ π

−π

[f(λ, u)]−1dλdu <∞,(; X(0, 0), HX(T3(1,0)) P� HX(T11(1,1)) ���J�3#C��[oI
f(λ, u) =

r(λ)

1 − J̄(λ)e−iu − J(λ)eiu
, |J(λ)| < 1

2
, a.e.

∫ π

−π

dλ

r(λ)
<∞,

∫ π

−π

r(λ)dλ
√

1 − 4|J(λ)|2
<∞./#C[o�:F�#�n�f

δ211(1,1) = σ2
3(1,0) = 8π3

/

∫ π

−π

dλ

r(λ)
> 0.#�3f

PHX (T11(1,1))X(0, 0) = PHX (T3(1,0))X(0, 0) =

∫ π

−π

∫ π

−π

C3(λ, u)dZX(λ, u),
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C3(λ, u) = J̄(λ)e−iu + J(λ)eiu +

[

1 − 2π

r(λ)
∫ π

−π
dλ

r(λ)

]

[1 − J̄(λ)e−iu − J(λ)eiu].rV '�Æ 3 79 N = 1, M = 1, n1 = −1, l1 = 1 g'�Æ 5 79 N0 = 1, n0 = 0, �8Æ 2 30'A?i�0'8Æ 3. N*��?Obd�
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Linear Prediction Theory and Markov Models of a Homogeneous
Random Field with Discrete Parameters (II)

XU Ye-ji
(Dept. of Statistics, Fudan University, Shanghai 200433, China )

Abstract: Generally, the definations of the Markov type for homogeneous random field as follows:
Let HX(T ) be the closed linear manifold spanned by all X(m, n), (m, n) ∈ T, T0 ⊂ T . (m′, n′)∈̄T ,

if PHX(T )X(m′, n′) = PHX (T0)X(m′, n′), then we say that HX(T ) has the Morkov property for HX(T0)
at X(m′, n′). In this paper, three types are posed and discussed:

1). T = {(m, n),−∞ < m < ∞, n ≤ 0, (m, n) 6= (0, 0)}; T0 = {(m,−1),−∞ < m < ∞, or
(m, 0),−∞ < m < ∞, m 6= 0}, X(m′, n′) = X(0, 0).

2). T = {(m, n),−∞ < m, n < ∞, n 6= 0, or (m, 0),−∞ < m ≤ −1};
T0 = {(m, n),−∞ < m < ∞, n = ±1, or (m, 0),−∞ < m ≤ −1}, X(m′, n′) = X(0, 0).

3). T = {(m, n),−∞ < m, n < ∞, (m,n) 6= (0, 0)};
T0 = {(m, n),−∞ < m < ∞, n = ±1, or (m, 0),−∞ < m ≤ −1}, X(m′, n′) = X(0, 0).

Key words: linear prediction; predictor; predictor error; Markov property.


